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CULTIVAR RESPONSE OF TOMATO TO FUSARIUM
OXYSPORUM ISOLATES FO23 AND FOL43 UNDER
CONTROLLED CONDITIONS

Ismailaj Elion
PhD candidate

Dr. Huqi Aris

Lecturer

Prof.Dr. Varaku Skénder

Professor

Dr. Palmieri Davide

Researcher

Agricultural University of Tirana, Albania
University of Molise, Italy

Tomato (Solanum lycopersicum L.) is one of the most important vegetable crops
cultivated under protected conditions in Albania and throughout the Mediterranean
region. Its economic importance is closely linked to the expansion of greenhouse
production systems, which allow higher productivity and more stable market supply.
However, intensive greenhouse production also increases the risk of soil-borne
diseases, especially when the same crop is cultivated repeatedly in the same substrate
or soil. Among the main pathogens affecting tomato under these conditions, Fusarium
oxysporum is one of the most destructive because of its persistence in soil and its ability
to infect the vascular system of the plant, causing chlorosis, stunting, wilting and, in
severe cases, plant death.

The management of Fusarium wilt in tomato depends heavily on the interaction
between pathogen aggressiveness and host resistance. For this reason, the evaluation
of cultivar response is one of the most practical steps for disease management.
Commercial seed companies frequently indicate resistance to races 0 and 1 of Fusarium
oxysporum f. sp. lycopersici, but the actual response of cultivars may vary when they
are exposed to local isolates with different pathogenic behavior. Therefore, the study
of cultivar reaction to both standard and local isolates is essential for understanding
disease risk under Albanian greenhouse conditions.

The aim of this study was to evaluate the response of selected tomato cultivars to
two fungal isolates, FO23 and FOL43, under controlled conditions. FO23 represented
the local Fusarium oxysporum isolate identified as one of the most aggressive strains
in previous pathogenicity tests, while FOL43 was used as a comparative reference
isolate of Fusarium oxysporum f. sp. lycopersici. The work was based on experiments
included in doctoral research focused on Fusarium wilt in greenhouse tomato
production in Albania.
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Six tomato cultivars were included in the study: BRSAR, N507, Pink Rock F1,
INKAS, San Marzano Nano and Montagano. According to the available seed
information, BRSAR, N507, Pink Rock F1 and INKAS were commercial cultivars with
declared resistance to races 0 and 1, while San Marzano Nano was non-resistant and
Montagano was a local cultivar with undetermined resistance status. Seedlings were
produced from seed and transplanted 15 days after germination into pots containing a
substrate composed of universal soil and perlite in a 50:50 ratio. The substrate was
artificially infested before transplanting with the selected fungal isolate. The plants
were then maintained under controlled conditions and evaluated for visible symptoms,
mortality, yellowing, reduced growth and general vigor.

The results showed clear differences among cultivars. San Marzano Nano and
Montagano were the most susceptible materials. They developed the strongest
symptoms, including marked chlorosis, reduced vegetative growth and severe decline
after inoculation. Their behavior confirmed that local or non-resistant germplasm may
be highly vulnerable to Fusarium wilt when exposed to aggressive isolates.

A different pattern was observed in the commercial cultivars. BRSAR, N507, Pink
Rock F1 and INKAS showed an effective response against FOL43. In these cultivars,
FOL43 did not produce mortality under the experimental conditions. This result was
consistent with the declared resistance profile of these materials and suggested that
their resistance remained effective against the reference isolate.

However, when the same cultivars were inoculated with FO23, the response was
different. Although these cultivars were less affected than San Marzano Nano and
Montagano, FO23 still caused visible symptoms and some degree of mortality. This
means that the local isolate FO23 was able to infect cultivars that behaved as resistant
to FOL43. The findings indicate that local pathogen populations may represent a more
relevant challenge for greenhouse tomato production than standard reference isolates
alone.

Among the tested cultivars, N507 showed the most stable overall response. In
addition to its lower visible symptom expression, the physiological assessment
performed in the broader thesis framework indicated that N507 also showed the lowest
reduction in chlorophyll a, chlorophyll b and carotenoids after inoculation with FO23.
This suggests that its response was not only visually more tolerant, but also
physiologically more stable under pathogen pressure. Therefore, N507 appears to be
one of the most promising cultivars among those tested for greenhouse systems where
local Fusarium oxysporum populations are present.

The comparison between FO23 and FOL43 has important practical implications. It
suggests that resistance claims based only on standard pathogen races may not be
sufficient for predicting cultivar performance under local production conditions. A
cultivar that performs well against a known reference isolate may still suffer damage
from a local aggressive isolate. This emphasizes the need to evaluate cultivars using
pathogen populations that are actually present in the production system where they will
be grown.

From an applied perspective, these results support three main conclusions. First,
cultivar choice remains one of the most important components in the integrated

11
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management of Fusarium wilt. Second, local isolates such as FO23 should be included
in resistance screening programs, because they may behave differently from reference
strains. Third, cultivars such as N507 that combine lower symptom severity with better
physiological stability deserve further attention in breeding, greenhouse production
and integrated protection programs.

Table 1. Comparative response of tomato cultivars to isolates FO23 and FOL43
under controlled conditions

Cultivar Response to FO23 Response to FOL43 General interpretation
Montagano High susceptibility Susceptible Highly vulnerable local
cultivar
San Marzano Nano High susceptibility Susceptible Non-resistant and highly

vulnerable

BRSAR Partial susceptibility Resistant response Commercial resistance
more effective against
FOL43

N507 Lower susceptibility Resistant response Most stable cultivar

among tested
commercial lines

Pink Rock F1 Partial susceptibility Resistant response Better protection against
FOL43 than FO23
INKAS Partial susceptibility Resistant response Incomplete protection
against local isolate
FO23

Source of the table: compiled by the author from the doctoral research dataset.

In conclusion, the study demonstrated that tomato cultivars differ substantially in
their response to Fusarium oxysporum isolates FO23 and FOL43. San Marzano Nano
and Montagano were the most susceptible cultivars, while commercial resistant
cultivars performed well against FOL43 but were not completely protected against
FO23. Among them, N507 showed the most stable overall behavior. These findings
underline the importance of testing tomato cultivars with local pathogen isolates in
order to support realistic and effective disease management strategies for greenhouse
production in Albania.
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Tomato (Solanum lycopersicum L.) is one of the most important crops cultivated
under greenhouse conditions in Albania. Its economic value is high, but its productivity
is frequently threatened by soil-borne pathogens that persist in production systems and
are difficult to control once established. Among these, Fusarium oxysporum is one of
the most important because it infects the root system, colonizes the vascular tissues,
and causes chlorosis, reduced vigor, wilting, and plant death. In protected cultivation
systems, the repeated use of the same soil or substrate favors the persistence of
inoculum and increases the risk of disease outbreaks.

For this reason, the search for sustainable alternatives to chemical disease control
is of increasing importance. Biological control is considered one of the most promising
approaches, especially in greenhouse systems where environmental conditions can be
managed more precisely and where microbial antagonists can be applied preventively.
Beneficial microorganisms may reduce pathogen damage through different
mechanisms, including competition for nutrients and space, suppression of pathogen
development, and stimulation of plant growth. In addition, some microbial strains may
act as biostimulants, helping the plant to maintain vigor even under pathogen pressure.

The aim of this study was to evaluate the effectiveness of three microbial
antagonists against Fusarium oxysporum isolate FO23 in tomato: Papiliotrema
terrestris PT22AV, Bacillus amyloliquefaciens BO7, and Trichoderma harzianum T22.
In addition to the individual treatments, a microbial consortium composed of all three
antagonists was also evaluated. The work was based on experimental results generated
within doctoral research on Fusarium wilt of tomato in Albania.

The host plant used in the experiment was tomato cultivar San Marzano Nano,
which had already shown high susceptibility to Fusarium oxysporum in previous
assays. FO23 was selected as the pathogen because it was identified as one of the most

14
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aggressive local isolates. The pathogen was inoculated into the substrate at a
concentration of 2x107 conidia for gram soil, 24 hours before transplanting. The
microbial antagonists were applied as root treatments before transplanting. PT22AV
and BO7 were applied at 1x108 cells ml”!, while T22 was applied at 5x107 conidia ml"
I, Control plants were maintained either in pathogen-free substrate or in substrate
inoculated only with FO23.

The results showed clear differences among the tested antagonists. PT22AV gave
the strongest individual response. Plants treated with PT22AV alone showed a visible
biostimulant effect, with better vegetative growth compared with the untreated control.
When PT22AV was applied together with FO23, plants maintained higher vigor, lower
chlorosis, and better growth than plants treated only with the pathogen. This indicates
that PT22AV acted not only as a suppressive microorganism, but also as a growth-
promoting agent able to compensate part of the pathogen damage.

BO7 also showed a positive effect, although weaker than PT22AV in terms of
biostimulation. Plants treated with FO23 + BO7 were visibly healthier than plants
inoculated only with FO23. They showed reduced chlorosis and improved growth,
indicating that BO7 contributed to symptom suppression. However, BO7 alone did not
produce a strong growth-promoting effect in the absence of the pathogen. This suggests
that its main contribution in this pathosystem was related more to disease mitigation
than to direct stimulation of plant development.

T22 showed the weakest individual performance among the three antagonists.
Plants treated with FO23 + T22 were only slightly better than those treated with FO23
alone. Some reduction in chlorosis was observed, especially at later stages of
evaluation, but the overall improvement remained limited compared with PT22AV and
BO7. Similarly, T22 alone did not show a marked biostimulant effect on tomato
seedlings under the tested conditions. These findings indicate that, in this specific
tomato—FO23 interaction, T22 had only modest protective capacity.

The most important result of the study was obtained with the microbial consortium
composed of PT22AV, BO7 and T22. This treatment produced the best overall plant
response. Tomato seedlings treated with the consortium in the presence of FO23
showed higher vigor, greener leaves, and lower symptom severity than plants treated
with the pathogen alone or with any single microbial antagonist. The consortium
therefore provided a broader and more stable protective effect than the individual
treatments.

This result suggests that the combined use of microbial antagonists may improve
biocontrol performance because different organisms can contribute complementary
mechanisms. One strain may provide stronger growth stimulation, another may reduce
pathogen damage more effectively, and together they may generate a more stable
protective environment around the root system. In practical terms, this makes the
microbial consortium the most promising treatment among those tested.

15
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Table 1. Comparative response of microbial antagonists against Fusarium oxysporum
isolate FO23 in tomato

Treatment Biostimulant effect Symptom reduction General interpretation
PT22AV Strong Clear Best individual
treatment
BO7 Moderate Moderate Useful suppressive
effect
T22 Weak Slight Limited protective effect
PT22AV + BO7 + T22 | Strong Strong Best overall treatment
FO23 only None None Severe pathogen damage
reference

Source of the table: compiled by the author from the doctoral research dataset.

The results of this study have direct practical relevance for sustainable tomato
protection under greenhouse conditions. First, they confirm that biological control
agents can reduce the negative effects of aggressive local isolates of Fusarium
oxysporum. Second, they show that the tested antagonists differ in effectiveness and
therefore should not be considered equivalent. Third, they demonstrate that combined
microbial treatments may offer stronger protection than single agents alone.

In conclusion, the study demonstrated that microbial antagonists can contribute to
the suppression of Fusarium oxysporum in tomato, but their effectiveness depends on
the organism used. PT22AV showed the strongest individual performance, BO7 also
provided useful suppression, and T22 was less effective under the tested conditions.
The microbial consortium composed of PT22AV, BO7 and T22 produced the best
overall result, indicating that combined biological control strategies may represent the
most promising approach for future greenhouse management of Fusarium wilt in
tomato.
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®OPMYBAHHSA ACUMIJIALIMHOI NOBEPXHI
POCJIMHU TA ATPOLHEHO3Y TOIIIHAMBYPA 3A
PI3HUX HOPM TA CHIBBIJHOIIEHDb NPK

boiiko Ouer I'eopriioBuyu

KaHJIUJAT C.-T. HayK, IOIEHT, JIOIEHT Kadeapu arpoOioTeXHOJIOT i
3axiJIHOyKpaTHChKHUI HAIlIOHAIbHUN YHIBEPCUTET

M. TepHomins, Ykpaina

Beryn. Cepen cykymHOCTI (akTOpiB, 110 BU3HAYAIOTH YPOXKAWHICTH POCIUH,
IPOBIJIHA POJIb HAIEKUTHh (POTOCHMHTE3Y. 3a PaxXyHOK (POTOCHMHTE3y B pe3yJbTaTi
BUKOPUCTAHHS €HEPT1i COHSIYHOI pajiiallii CTBOPIOETHCS 10 95% opraHiyHOT pEYOBUHH.
Otxe, ympaBiiHHSA TporiecamMu (OTOCHUHTE3Y, iX PETyJIIOBaHHSI € OJHUM 3
Halie(DEeKTUBHIMINX NUIAXIB YIPABIiHHA MPOAYKTUBHICTIO KyJIbTypH. HU3KOI0 BUEHUX
JIOBEJICHO: «IlI0 Halle(eKTHBHIIIMM 3acOO00M BILIMBY Ha JIMCTOBUHM amapar Ta MOro
(OTOCHUHTETUYHY aKTUBHICTh € MIHEpabHi 100puBa [1, 2].

TicHuil mpstMuil 3B'SI30K MIK NPOJYKTUBHICTIO MOCIBY MOJIbOBUX KYJIbTYp Ta
BEJIMYMHOKO IUIONI acUMUIALINHOI moBepxHi. [Ipu 1bOMy BOHM MOKazaiu, IO y
CTBOpPEHH1 BUCOKOTIPOAYKTUBHHX MOCIBIB MOJBOBHUX KYJIBTYp BEMKE 3HAUYCHHS MAIOTh
HE TUIBKU MapaMeTpH MOCIBY, ajie i rpadiku pocTy IO JUCTS [3].

Y pocnuH 3 epio1oM akTUBHOI BereTartii (cxoau — 30upanns) 130-140 guiB, 1m0
OJIU3BKO JI0 BETETAIlIHOTO Mepioy TOMiHAMOypa B EPIIUA PIK KUTTSI ONTUMAIILHUM
€ Takui rpadik, koiu Ha 45-i 1eHb Bij cXO/1B BoHA jgocsarae 30 Tuc. m/ra, a Ha 65-i
JeHb — MakcuMyMy B 40 THC. M/Ta 1 30epiraeThesi Ha IIbOMY PiBHI 70 30upanHs [4].

Po3BuTOK TUIOmII JMCTA B MOCiBax Mae OYTH TaKuM, MO0 MPOTATOM
BETETAIITHOTO TEpioy JHUCTOBAa TMOBEPXHS IIBHAKO HapocTana, Jocsaraia
MaKCUMaJbHOI BEJIMYMHM Ta MOTJMHAaia HaWOuIbIry KinbkicTh @AP. HailikpamuMm €
MOCIB, Yy AKOr0 3a KOPOTKHM nepion mioma juctd aocarae 40 - 60 tuc. m*/ra. L{bomy
OUIBIIOI0 MIpOKO crpusie (OPMYBAHHS ONTUMAJIBHOI T'YCTOTH CTOSIHHS POCIHH, a
TaK0>X BHECEHHS MiHEepallbHUX J00puB [5].

Pesyabratn pocaixkenb. Hamy BUABIEHO 3HAYHMIM BIUIMB HOPM Ta
CIIBBIJTHOIIICHHS MiHEPAJIbHUX JTOOPHUB 1 MOTOJHUX YMOB Yy POKH JOCHIIXEHb Ha
(dbopMyBaHHS JIMCTKOBOI MOBEpXHi TomiHaMmOypa (tabn. 1, 2). TonminamOyp dbopmye
BEIIMKY TUIONIY JIHCTS, sfKa 3a OUIBIIICTIO BapiaHTIB BIJAMOBiJIa€ ONTUMAILHUM
po3MipaM. HalOinpmux 3Ha4YeHb IUIONMIA JIMCTOBOI TOBEPXHI OAHIET POCIHHU
TomiHaMOypa focsrae Ha nmovyaTky 1BiTiHHS (18-20.08), 1l BenuunHa B cepeHOMY 3a
2 poku y BapiaHTi 06e3 1oOpuB nocsirae 56,6 1M?, a y Bapiantax 3 qoOpuBamu — 72,1-
94,8 nmm?. Ilpu BHeceHHi NgoPeoKeo MOPIBHIHO 3 KOHTpOJIEM IIJIOIIA JIUCTSI POCIIUH
3oubminacss Ha 23,5 %, Iloganbine 30UIbLIEHHS 03 MIHEpalIbHUX J0OpUB
CYTIPOBOJIKYETHCS 301IBIIICHHSM IO JTUCTSI.
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Taomung 1
JlnHamika HapOCTaHHS aCUMIISIIHHOT TOBEPXHI TOMIHAMOYpa B CEPETHHOMY
3a z1Ba poku (2024-2025 pp.)

° Bapiantu OnHi€l pociuHu, 1M
n/n AOCTiy 20.06 6.07 21.07 20.08 10.09
1. | be3 nobpur 6,7 15,2 31,3 56,6 533
2. | PsoKeo 6,4 12,6 36,4 75,8 67,0
3. | NeoPso 6,0 21,4 46,1 85,3 63,7
4. | NeoKeo 5,9 24,7 49,0 73,9 66,7
5. | NeoPsoKeo 7,8 20,3 44,2 69,9 63,5
6. | NooPsoKeo 7,1 24,2 46,7 93,2 68,5
7. | NeoPooKeo 0,1 18,3 42,2 94,8 61,3
8. | NeoPsoKop 9,2 22,6 40,3 72,1 64,9

VY mepiog MakCUMyMy HaWOUIbIIy IUIOULY JHUCTS CQOpPMYBajiud POCIHHH Y
BapiaHTi NgoPgoKeo — 94,8 nm?. Ponb okpemMux eleMeHTIB *KUBJICHHS y (OpMyBaHHI
TUJIOIII JIUCTS POCIIUH Y MEPi0/l MAKCUMYMY Ba)KKO BUSIBUTH Yepe3 iXHIO B3a€MOIII0. 3
MapHUX MO€IHaHb HAMOJIBIIIOT0 3HAYCHHS BOHA Jocariia y BapianTi NgPso — 85,3 nm?,
a nonasaHHs Kjo - mumie Ha 2,2 nm?. [Ipu BUCOKHX /103aX BUSIBICHO MEPEBAXKHY POJIb
azoty 1 dhocdopy y 30imbIIeHH] 1ot JIUCTA. Y BapiaHTax NooPsoKeoTa NeoP9ooKeo BoHA
chopmyBanacsiach Ha 23,3 — 24,9 nm Oiblie, HXK MpH 1HIKX noeaHaHHsIX NPK.

Ha ¢opMyBanHs JMCTOBOi MOBEpXHI TOIMIHAMOypa BEJIMKHI BIUIMB MalOTh
noro/iHi yMmoBu (tabu. 3). IloripiieHHs yMOB BOJI0OT03a0€3MeUeHHS CyTPOBOIKYETHCS
3HAYHUM 3HW>KEHHSM IUIOLII JIMCTOBOI MOBEPXHI POCIIUH.

Tak, y criekoTHUH 1 cyxuil 2024 pik JMCTOBAa MOBEPXHS HA KOHTPOJI B MEPIOA
Makcumymy ctaHoBuia 34,1 am2 1 6yna B 3,24 pa3u MeHIIO, HIXK y Bojoruid 2025
pIK.

Tabmuis 3
BruivB HOpM Ta CIiBBITHOIIEHHS €JIEMEHTIB MIHEPAJIbHOIO KUBJICHHS Ha
JUHAMIKY (opMyBaHHS TUIOII JIUCTS Y POKH 3 P13HOIO BOJIOT03a0€3MeYEHICTIO, IM>

Ne | Bapiantu 2024 pik 2025 pik

n/n | pociainy | 18.06 | 4.07 | 18.07 | 5.08 | 19.08 | 22.06 | 7.07 | 21.07 | 5.08 | 18.08
1. | Bes 6,6 |20,0| 30,8 |34,1| 25,9 7,1 11,6 | 44,4 924 | 110,5

JT00pUB

2. | PsoKeo 48 |17,5] 28,4 |32,4] 20,8 8,6 10,8 | 38,6 95,1 | 108,5
3. | NeoPeo 6,6 |24,9| 72,3 [27,0| 39,6 59 | 21,1 | 41,0 | 92,2 | 133,9
4. | NeoKeo 7,6 26,7 42,1 |30,7| 34,7 4,7 148 | 56,9 | 96,0 | 103,0
5. | NeoPeoKeo | 94 [329] 40,5 [39.7] 409 | 5.6 [ 193] 46,9 | 1019 | 103,5
6. | NooPeoKeo | 5.1 [259] 38,7 [356] 473 | 8.6 [235] 784 | 1277 | 1428
7. | NeoPooKeo | 63 |24.9] 36,6 [347] 40,6 | 6,75 [ 12,2 31,9 | 96,8 | 1323
8. | NeoPsoKoo | 84 | 18,2 33,6 | 33,6 | 42,7 8,1 20,3 | 38,1 1303 | 112,7
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VY Bapianti, A¢ BOHa jgocsrana HauOubmux po3mipiB (NooPeoKeo) y pizko
nocynummBomy 2024 p. ctanosuna 47,2 mm, y 2025 p. — 142,8 nm2. Bucoki moka3HuKH
TUTOIII JIUCTA Y POKH 3 HOPMaJIbHUM 3BOJIOKEHHSIM CTBOPIOIOTH ONTUMAaNIbHI YMOBH JAJIsI
dbopMyBaHHS BUCOKHX ypOKaiB HaJ3eMHOT YaCTUHU Ta Oynp0 TomiHamOypa.

CepenHsa 1UIoIIa JUCTS arpoleHo3y TomiHamMOypa BH3HAUYAETHCS MUIIXOM
IUIeHHS CyMapHOro (OTOCHHTETHYHOTO TMOTEHIIally MOCIBY Ha KUIBKICTh JHIB
BereTallii. BoHa € moka3HUKOM cepeHBO1 BETMYUHA JTUCTOBOI IIOBEPXHI arpoIieHO3Yy.

BusiBiieHO cuibHMI BIUTMB JOOPUB Ha Il MOKa3HUK (TabiI. 4).

Taomung 4
BruiivB HOpM Ta CIiBBIIHOIICHHS €JIEMEHTIB MIHEPAJIbHOIO KUBJICHHS Ha
dhopMyBaHHS MaKCUMaJIbHOI Ta CePEHBOI IO JIUCTKIB TOMHAMOYpa

o | BapianTu Lyaxe, THC.M?/T2 Lceper, THC.M>/T2
n/n AOCJTiAy 2024 2025 Cepeone 2024 2025 Cepeone
3a 2 poxu 3a 2 poku
1. | be3 nobpus 16,2 54,2 35,2 7,9 22,3 15,1
2. | PsoKeo 17,0 55,2 36,1 9,4 29,6 19,5
3. | NeoPeo 21,1 66,9 44,0 10,6 31,6 21,1
4. | NeoKeo 21,0 51,5 36,3 12,7 29.4 21,0
5. | NeoPeoKeo 20,5 51,7 36,1 11,9 28,9 20,4
6. | NooPeoKeo 23,7 71,4 47,6 11,1 36,0 23,6
7. | NeoPooKeo 20,3 66,1 43,2 10,2 32,7 21,5
8. | NeoPsoKoo 20,1 65,1 42,6 10,1 31,6 20,9

BreceHHs pi3HUX 103 TOOPHB MIBUIIYE CEPEIHIO TJIOIITY JHCTS, B CEPEIHROMY
3a 2 poku, B 1,29 - 1,56 pa3u. Haiimenie cepeas IioIia JUCTS 30UIBIIYETHCS Bl
BHeceHHs PgoKgo Ta NgoPsoKeo, HaliOUIbIIE — y BapiaHTax NooPeoKeo aKkuii ckinaman B
cepeaHbLOMY 3a JiBa poku — 23,6 Tuc.M2/ra .

V pi3Hi poKHM MOKa3HUKH OyJIM HEOJHAKOBI. B yMOBax pi3koro ae@iuuTy BOJIOrU
(2024 p.) ueit noka3uuk cknanas — 1,11 Tuc.m2/ra, a npyu HaUTUIIKOBOMY 3BOJIOKEHHI
(2025 p) — Ha BapiaHTi N60P90K60 (21,5 TI/IC.Mz/Fa) Ta N90P60K60 (23,6 TI/IC.MZ/Fa) y
MEPIIOMY BUIAJIKY 32 PaXyHOK IHTEHCHUBHIIIOIO (pOPMYBaHHSI JINCTOBOI MOBEPXHI Y
MepIIii TOJIOBMHI BETeTallli, y APYyroMy — 3a paxyHOK Kpamoro ii 30epekeHHS
HAIPUKIHII BETeTallii.

BucnoBku. Ha mizncraBi 1150ro Mo>kHa 3poOWTH BHCHOBOK, 1110 TIPU BHECEHHI
po3paxynkoBux HopM NPK TominamMOyp peryiroe CrioskuBaHHS TTOKUBHUX PEYOBHUH 3
rpyuTty. [Ipu Bucokomy BMICTI ¢pocopy B IpyHTI BiH 31aTHUN HAKOMUUYyBaTH BUCOKI
Bpo’kai 0e3 oro BHECEHHS.

Takum 9MHOM, BHECEHHS JOOPHUB 30UIBIIyE PO3MIPH ACHMUIIOIOYOT MOBEPXHI
POCIIMH Ta arpoleHo3y ToniHaMmOypa 1 popmMyBaHHS IO JUCTSL.

[Ipu HOpManbEHOMY 3BOJIOKEHHI B YAOOPEHUX BapiaHTaX CTBOPIOETHCS JIUCTOBA
MOBEPXHs, SKa B MepioJ] MaKCUMyMy 3a OUIbLIICTIO BapiaHTIB BIANOBIAAE ii
onTUManbHUM napamerpam (40 — 48 tuc. m?/ra).
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OBIPYHTYBAHHA KOHI{EHHIT I[H?AFIHY
CEPEJOBHMLIA JIBBIBCBKOI JUTAYOI IIKOJIN
HAPOJHUX MUCTELTB

JAmutpyk /lapuna AHjapiiBHA
CTyJEHTKa Kadeapu Au3aiiHy Ta OCHOB apXiTeKTypH
Hamionanpauit yHiBepcutet “JIbBIBChbKa MOJITEXHIKA™

Oxonuyenko Oabra MuxaiijiiBHa

KaHJIUAAT apXITeKTypH, JOLUEHT

kadenpu mu3aliHy Ta OCHOB apXiTEKTypH
HanionansHuil yHiBepcuteT “JIpBIBChKA MOMITEXHIKA™

binbmicte mkin B YkpaiHi, ski 30yJ0BaH1 IIE y PaJsSHCbKUN MEpioj, OTOYECHI
TEPUTOPIAMH OJIaroycTpiii gkux AaBHO (I3UYHO 1 MOpadbHO 3actapiB. BiH He
3aJI0BOJIbHSIE HABITH 0a30B1 YTUJIITApHI MOTPeOU, a OYBIIM 3aPOEKTOBAHUM Ha PiBHI
TeHIUIaHy, T1030aBJICHUN BaXXJIMBUX CIEMEHTIB Ju3aiiHy Juisi  (GOpMyBaHHS
HAWOJMKUOTO OTOYEHHS JIOAMHHM, OKpPIM TOrO, 4acTO HE BIANOBIIAE CYYaCHUM
BUMOTaM 3 JIOCTYITHOCTI, O€3MEYHOCTI Ta 1HKJIIO3UBHOCTI T'POMAJICBKUX MPOCTOPIB.
Tomy cboroani ocoOJMBOI yBaru MNOTpPeOye AU3AWH MPEAMETHO-IPOCTOPOBOTO
CepeI0OBHINA TEPUTOPIN IPU JTUTIUYNX HABUAIHHUX 3aKIIagax.

VY 0araThoX BIZKPUTUX MPOCTOpAX WIKLI JOCI HE pO3B'sI3aHl MUTAaHHS BaKJIUBOCTI
Bi3yaJbHOI YaCTUHU IS CTBOPEHHS €CTETHYHOTO 1 KyJIbTYPHOTO JOCBIY, III0 HE MOXKE
B1I0yTHCS 0€3 MOE€HAHHS CyYaCHUX TE€XHOJOTIYHUX PIIEHb 13 3aIy4eHHSIM 3ac001B
MHUCTETBA 1 nu3aitHy. TomMy OUIBIIICTh HIKUT MOTPEOYIOTh MOKPAIICHHS PIillleHb B
XYyJI0’)KHBO-00pa3HOMYy 1 (DyHKIIIOHATFHOMY IIJIaHaX.

3HayHa KUIBKICTh Cy4YaCHUX Tpalb 3 ypOoau3aiiHy MpOTOJIONIYE BaXKIUBICTh
CTBOPEHHSI HE MPOCTO OJaroycTporo, Y OKPEMHX E€JIEMEHTIB JU3aiiHy, a IUTICHUX
KOHIIETIIII 00pa3y cepeloBHUIIa 1 TPOCTOPY, YV AKOMY JIFOJU B3aEMOIIIOTh MI)K COOO0IO
13 mpeaMeTHUM HaroBHEHHsIM. CydJacH1 JOCIIIHUKY 3a3HAYar0Th, III0 B TPOMAJICBKUX
MPOCTOPaX OKPIM 3a0€3MEeUCHHS YT TapHO-(YHKIIOHATBEHUX MOTPEO, € aKTyaIbHUM
3a0e3ne4eHHs [IIHHOCTI CePEOBUIIA SIK €IeMEHTa XyA0KHbBOI KyIbTypH. [1; 2; 3]

AkicTh cepefoBHINA, Y SAKOMY NepeOyBarOTh NITH, CYTTEBO BIUIMBAE HAa IXHIH
(b13U4HMM, eMOIIHHUH 1 ICUXO0JIOTTYHUMA PO3BUTOK. [IpencTaBHuky pi3HUX chep 3HaHb
— apXiTeKTOpH, AU3alHepH, PaxiBll 3 MICTOOYTyBaHHS — aKTUBHO JOCIIKYIOTh 1€
MUTaHHSA, TParHy4d BUPOOUTH MPUHUMUIIMA Ta PEKOMEHJallli, fKi BIANOBIIATUMYTb
BUMOTraM Cy4YacHOrO MiJIXOJy 0 MPOEKTYBaHHS BIAKPUTUX MPOCTOPIB OIS IIKLI.
Oco0MMBO akTyaJIbHUMH € TIAXOAW 3 IHTErpaiii I1HTEPaKTUBHOTO OO0JIaHAaHHS,
BpaxyBaHHS TOTpeO JiTeld 3 OCOOJMBOCTSIMU PO3BUTKY, AaKTHBI3allis 3aco0aMu
nu3aiiHy (13UYHOI Ta 1HTEICKTYaIbHOI JiSTTBHOCTI.

JlocnmikeHHsT CBITOBOTO JOCBIAY MiATBEPKYIOTh BaXJIMBICTh TapMOHI3aIlil
TPAAMIIINHUX apXITEKTypHUX (OPM 13 CYYaCHUM JU3AMHEPCHKUM MUCIICHHSIM.
CTBOpeHHSI HABYAJIBHOTO CEPEOBUINA BHMAarae IHTerpamii TMCUXOJIOTIYHUX,
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(YHKIIIOHATBPHUX 1 €CTETUYHUX AacCIeKTIiB, INepeadadaroud ajamnTaliio J0 IMoTped
PI3HOBIKOBOT ayauTOpii, 3a0e3MeueHHs 1HKIIO3UBHOCTI, BUKOPHCTAHHSA CTalluX
MaTepialiiB Ta 3aCTOCYBaHHs THYYKHUX MPOCTOPOBUX piineHb. KynbTypa cepenoBuiia
BITMBAE HE JIMIIE HA TBOPYMNA MOTEHIIaN JITeH, a i Ha IXHIA eMOoUiIiHUN 10OpoOyT,
crpusoud (GOpMYBaHHIO CIPUATIUBOT aTMOChEpH JIsl HABUAHHS i pO3BUTKY.

MeTta cTarTi NMpeAcTaBUTH Pe3yJbTaTH MEPEANPOEKTHOTO IOCHIIKCHHS 3aJIs
PO3pOOIEHHST KOHLIEMIIT MPOEKTY AM3aiiHy cepefoBuia TepuTopii Outst JIbBIBCHKOT
JTUTSYOI IIKOJIU HAPOAHUX MUCTEIITB.

[Ipobiiema HasBHUN NPOCTOPY IIKOJHM II€ 3acTapiiicTh OJaroycTpor Ta
naHAmadTy, BIJCYTHICTh HAJIEKHUX MOKIMBOCTEH 3a0e3MeueHHs KyJIbTYypHO-
OCBITHIX Ta peKpealiiHuX MPOIECIiB HA TEPUTOPIi IITKOIM, HEOOXIAHICTh 1HTerpari
XYJI0’)KHbO-00pa3HOTO PIIICHHS B HAaBKOJMIIHIN MPOCTIP MIKOJIU JJIs MOIyJIspU3arii
HaIPSMKIB JiSIbHOCTI IITKOJIH.

3aB/1aHHS NPOEKTY BIOCKOHAJIEHHS HAsBHOTO 0J1aroycTporo, popMyBaHHS HOBHX
GYHKIIHHUX 30H 3 HAICKHUM MPEIMETHO-IIPOCTOPOBUM HAIIOBHEHHSM, PO3POOICHHS
HOBUX KOMIUIEKCIB €JIEMEHTIB AW3aliHy, SIKI BOJIOAIIOTH Bi3yaJbHOI) E€CTETHYHOIO
YaCTUHOI0, CTBOPEHHSI TPOCTOPY 3aCO0AMH MUCTELTBA 1 JU3ANHY, UIsl HAOYTTS HOBOTO
KYJbTYPHOTO 1 COIIaJIbHOTO JIOCBiAY, JUISl 3aJI0BOJICHHSI OCBITHIX, KOMYHIKAIlIMHUX 1
peKpeaniiHux NoTped AITeH PI3HUX BIKOBUX I'PYIL.

VY pesynbTari mepeanpoeKTHOTO JOCTIKEHHS OyJ0 BHUSBIECHO HEOOXIAHICTH
3a0e3nedeHHs] (DYHKIIIOHAIbHUX 30H JJI1 HaBYaHHS (MPOBEACHHS JIEKIIH, TPyHOBUX
3aHATh, MAaWCTEPKIACIB), peKpealmiHuX 30H (g BIAMOYMHKY, KOMYHIKAIIii,
crorisiaHHs JaHamadTy), 30H IS MPOBEACHHS MyOIIYHMX 3ax0jiB (BHUCTaBOK,
SpMapoK, TeMOHCTpallii ¢iIbMiB). 3'sICOBaHO, IO JJIs IPOBEJACHHS BHUIIC3a3HAYCHUX
TISTTBHOCTEW TOTPIOHO OKpIM  OJIarOyCTpOI0, pO3pOOUTH PSAJ KOMITOZMINIMHO W
€CTETUYHO MOETHAHUX KOMIUIEKCIB 0araroyHKIIMHUX €JIeMEHTIB AU3aiHy, CTINKUX
70 AarpecMBHOCTI HAaBKOJMIIHBOTO CEPENOBHINA. A came: KOHCTPYKIIi, sKi
BUKOHYBaTUMYTh (DYHKIII{ BiIMEKyBaHHS MIPOCTOPY Ta CIIYTYBaTUMYTh OCHOBOIO JJIsI
JEMOHCTpallli TBOPYUX pOOIT, KIIbKapiBHEBI MICLS [JIsi CHUIIHHS TMO€JHAHI 3
HABKOJIMIIHIM JJaHAIA(TOM, HaBiC JJIsl 3aXUCTY BIJ COHILIS 1 JOILY Mij Yac Meperisry
KIHOQUIbMIB Ta MPOBEAEHHS MaNCTEpKJaciB, MOCTIMHI Ta TUMYacoBl MeOJl Jyis
TBOPYOi pOOOTH Ta BIATIOYMHKY.

OCKinbKM A1 TPaMOTHOTO AM3aiiHy CEpeOBHINA y>K€ BAXIMBUM € aHami3
KOMITO3MIIIITHIX XapaKTePUCTUK MPOCTOPY 1 MOKIMBOCTEHN Bi3yaJIbHOTO CIIPUMHSTTS,
MPUIHATO PIIMICHHS 3alpOEKTYBaTH JBa MaWIaHYUKA 3 PI3HO (PYHKIIHHAM
HAIMOBHEHHSM Tiepe]l ToJOBHUM (hacamom mikonu. Kommo3uiiiifauii 3ayM mojsirae Ha
MOCIIIIOBHOMY PO3KPUTTI BUAOBUX 30H B HANpsSMKYy pyXy MO OCl BiJ BXOAY Ha
TEPUTOPIIO HIKOJU JO0 BXOAY y OyaiBito mikond. [IpoexkToBaHi MailjaHuMKH Xo4da U
nepeOyBarOTh B OTOYCHHI JIAHAIMIA(PTHUX KOMIIOHEHT, MPOTJISAJAIOTHCS 31 CTOPOHH
BYJIHIII, TII0 BAXKJIMBO JJIs1 3a7Ty4YSHHS] HOBUX YYHIB 10 HABYAHHS y IIKOJI.

Opni€ro 3 3anMpoONOHOBAaHUX (PYHKIINA € BIAIITYBAaHHS BUCTAaBKOBOTO MPOCTOPY
MpoCTO Heba, KUl CIyryBaTUME MOTUBALIMHOKO MIATGHOPMOIO ISl CaMUX Y4YHIB, Ta
JUTSL IOMYJIsipU3allii TBOPUUX JOCSITHEHB HIKOJISPIB cepell 0aThKIB Ta TOCTEH IITKOJIH.
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3a 3a;yMOM KyJIbTypHa YacTHHA MPOCTOPY MOBHUHHA B1JI0Opa)kKaTUCS B JAMU3aMHI
cepenoBuia. OCKUTBKA OCOOMBICTIO IIKOJIM € HABYAHHS PI3HUX BUAIB HApOJAHUX
MUCTEIITB, 1 0COOJIMBOIO TOPIICTIO MIKOJHU € KepaMidHa MaiCTEPHsI, BUPIIICHO HAJAATH
OKpEMHUM eJIeMEHTaM Ju3aiiHy o0pa3Hi CKyJIbITYPHI XapaKTePUCTHKHU.

Panimme wmami apxiTekTypHi ¢GopMu TMepeiiManu CTUIbOBI XapaKTEPUCTUKU
«BEIIMKOD» apXITEKTYPH, 110 MOXKEMO CIIOCTEPITaTH B ICTOPUYHUX aHCAaMOJIAX. Y Halll
yac Au3aiiHepy YacTo BIAXOASTH BiJl IUX MPHUHIIUIIIB, OOMPAI0YX BUCOKOTEXHOJIOT14HI,
MIHIMAJTICTAYHI, (DYHKIIOHAJICTUYHI, JEKOHCTPYKTHUBICTCHKI PIIICHHS Ta PIIICHHS
0a3oBaHi Ha (hopMax 3aMO3UYCHUX 3 IPUPOJIH.

3Baxkaloun Ha Te, 10 O00'€KT NPOEKTYBAHHS 3HAXOJUTHCA B CEPEIOBHIIII
MOJICPHICTCHKOT apXiTEeKTYpH PaJASHCHKOTO IMEpioy, HaMU OyJI0 MPUHHATE PllIeHHS
0a3zyBaTH XyJOXHIA 00pa3 MPOEKTOBAHOIO IPOCTOPY Ha Migxojax O01oMopdHOro
AU3aiiHy, 110 JO3BOJIUTh IIO€JHATU apXITEKTypHE OTOYEHHS 1 JaHgmadr, Ta
BUKOPHUCTATU HIMPOKY MAJITPy XyI0KHbO-00pa3HUX MOKIUBOCTEN (HOPMOTBOPEHHSI.

[Ipupona nenani yacTilie CTa€ BAXIMBUM JKEPETIOM 1 HAaBYAIBHUM PECYPCOM JIJIst
YepIiaHHs HOBUX 1€l y cdepi auzaiiny. biomopduuii Au3aiiH — OAMH 13 MIIXO/IB, Y
SKOMY TPUPOJHI POPMHU, MaTepialid Ta CTPYKTYPH CIYTyIOTh 0a3010 JUIsi CTBOPEHHS
apXITEKTypHUX 1 JAM3aHEPCHKHUX pillIeHb, IO PEali3yIOThCS uepe3 TapMOHINHY
CHIBIpAII0 MK JIIOAWHOIO Ta TMpHPOAOI0. Y au3aiiHi OloMOpQHHI CTHIB
MPOSIBIISIETBCSL  YEpPE3 3aCTOCYBaHHA NIPUPOAHUX MOTHBIB, OpraHidyHUX (opm 1
TpaaAuIiiiHuX MarepiamiB. [[ns HbOro XapakTepHl IUIaBHI JIiHII, acUMETpis,
HEJIHIWHICTD 1 OpraHivyHe Mo€IHaHHA 31 JaHamadToMm. [4; 5; 6]

Kommo3zuitiitHuit 06pa3 TBOPATH KiJibKa 0a30BUX €JIEMEHTIB JIU3aiiHy — 1€ PEIITKH
oropoxi y ¢opMi MaByTHHOK, MaBUIBHOH y (GOpMi MYIUT, KOMIUIEKCH MEOiB 3
KOHCTPYKIIIMA Yy (OpMI pPOCIMHHOTO 3aBUTKA, KOHCTPYKTHBHA OCHOBA JUIS
BUCTaBKOBUX  CTEHJIIB 3  XapakTepoM crTe0ia, OCHOBHUMH  XYIOKHIMH
XapaKTEPUCTUKAMHU SKUX € KPUBOJIHIMHICTh, WHAMIYHICTh, MJIABHE NEPETIKAHHS
oHUX (OPM B 1HIII, TPUPOJHA KOTIPHA rama.

OTxe, s MPOEKTOBAHOTO ceperoBUIla TepUTOpPii JIbBIBCHKOI JUTAYOI IIKOJIU
HApOJAHUX MHUCTEUTB OOpaHO MiAXiJ, sAKUA  0a3yeThbcsi Ha  IMOEJHAHHI
(YHKILIOHAJTBHOCTI, €CTETUKH Ta eMouidHoro komdopry. IIpoexkTHe pileHHs
nepeadayae MOXKIMBICTh JUIsl YYHIB, BUMTENIB 1 TOCTEH IIKOJIU MPOBOAMTH CHIIBHY
KYJbTYPHO-OCBITHIO Ta pEKpealiiiHy [isJbHICTb, 3a0X0Yy€ PO3BUTOK TBOPYOIO
MOTEHIIAy Ta CIHpUsi€ BCEOIYHOMY TrapMOHITHOMY (OPMYBaHHIO OCOOMCTOCTI
mutuHU. KoHIerniero nependadeHo mociJoBHUHN ClieHapiil 3airy4eHHs Ta 3HAHOMCTBO
BIJIBI[yBauiB 3 XapaKTePOM MiSTILHOCTI IIKOJIM, SKUH BiTOOpaKeHUN y XyHAO0XKHBO-
oOpa3HOMy piieHHI 6aratoyHKIIHHOTO BIAKPUTOTO MPOCTOPY IUISIXOM TO€THAHHS
OpUHIUIIB  OloMOp(HOrO nM3aiiHy Ta CKYJBNTYPHO-MHCTEIBKUX TMIIXOIB [0
MPOEKTYBaHHS (HOPM.
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In accordance with International Civil Aviation Organization standards and
recommended practices, high reliability, safety, and operational efficiency are
mandatory requirements for airport ground support equipment [1-4]. These
requirements are characterized by the critical role that such equipment plays in
ensuring uninterrupted airport operations, minimizing delays, and maintaining high
levels of aviation safety [5, 6]. Ground support equipment operates under conditions
of intensive mechanical interaction, where contact surfaces are constantly influenced
to friction, wear, and varying environmental impacts [7]. These factors significantly
affect the serviceability, durability, and lifetime of the equipment.

Main difficulty of the analysis of these processes is the presence of numerous
influencing factors, which can be classified as controlled, partially controlled, and
uncontrolled. They include load conditions, sliding velocity, temperature variations,
lubrication regimes, material properties, and surface roughness characteristics [8]. In
real operating environments, these factors do not act independently, rather, they exhibit
complex correlations, nonlinear dependencies, and combined deterministic and
stochastic behavior. Such complexity makes it difficult to apply purely deterministic
analytical models. Therefore, the application of statistical and probabilistic methods
becomes essential for studying, modeling, and optimizing tribological systems in
airport ground support equipment [9].

Under actual operating conditions, friction and wear processes demonstrate a
pronounced stochastic nature due to variability in working regimes, environmental
conditions, and material heterogeneity. Numerous experimental and theoretical studies
indicate that wear distribution in mechanical components typically follows either a
normal or a log-normal probability law [10]. The selection of an appropriate
distribution depends on the nature of the wear process, the scale of observation, and
the influencing factors. The identification of these probabilistic patterns enables the
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effective use of statistical approaches for reliability assessment, failure prediction, and
lifecycle estimation of critical components such as bearings, gear systems, joints, and
hydraulic units of ground support equipment [11, 12].

One of the key limitations in the field of tribology is the difficulties of regulation
of the physical mechanisms of friction and wear, especially in complex engineering
systems operating under variable conditions. As a result, empirical and semi-empirical
modeling approaches are widely adopted in engineering practice [9] . These approaches
rely on experimental data to establish relationships between input parameters, such as
load, speed, temperature, and material characteristics and output ones, including wear
rate, friction coefficient, and service life.

Among empirical approaches, polynomial regression models have proven to be
particularly effective [8]. Their advantages include mathematical simplicity, flexibility,
simplicity of implementation, and the ability to approximate nonlinear relationships
with acceptable accuracy. In many engineering applications, first-order (linear) and
second-order (quadratic) polynomial models are sufficient to capture the essential
behavior of tribological systems [10]. These models allow for both qualitative and
quantitative analysis of factor influence, as well as prediction of system responses
under varying operating conditions.

Second-order polynomial regression model was developed based on a full factorial
experimental design [8]. This design methodology provides a systematic and efficient
framework for investigating the influence of multiple factors and their interactions. The
use of a full factorial design ensures that all possible combinations of factor levels are
considered, thereby enabling a comprehensive analysis of the system.

This approach allows for valuation of the main effects of operational parameters
on wear intensity and friction characteristics, identification and quantification of
significant interaction effects between variables, which are often critical in tribological
processes, development of predictive models for estimating wear and performance
indicators, optimization of operating conditions to increase durability and efficiency
of ground support equipment components.

Furthermore, the regression models can be validated using statistical criteria and
coefficient of determination, ensuring their adequacy and practical applicability.
Sensitivity analysis may also be conducted to determine the relative importance of
different factors and to identify critical operating conditions that significantly influence
system performance. It supports the implementation of predictive maintenance
strategies, which are increasingly important in modern aviation ground support
equipment. By enabling early detection of potential failures and accurate estimation of
components lifetime, this approach contributes to improved operational reliability,
reduced downtime of airport ground support equipment, and lower maintenance costs.
It also aligns with the principles of condition-based maintenance and digitalization in
aviation ground support equipment.

Friction and wear processes in airport ground support equipment should therefore
be considered as complex stochastic phenomena regulated by multiple interacting
variables and influenced by both internal and external factors. The using of statistical
methods, particularly within the framework of experimental design theory, provides an
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effective and scientifically grounded means for their analysis, modeling, and
optimization.

The implementation of full factorial experimental design provides the identification
of significant factors and their interactions, thereby supporting the optimization of
system parameters and operating regimes. It helps to make decisions regarding material
selection, lubrication strategies, and operating conditions for airport ground support
equipment lifetime increasing. Consequently, it becomes possible to increase
component durability, improve system performance, and decrease the rate of wear [13
-15].

It has been established that wear behavior in critical components of ground support
equipment can be adequately described using probabilistic models based on normal
and log-normal distributions. The identification of these distribution patterns provides
a foundation for the application of probabilistic reliabilitv analysis, allowing for the
estimation of component lifetime, prediction of failure probability, and improvement
of maintenance scheduling strategies.

The developed first- and second-order polynomial regression models have
demonstrated sufficient adequacy for engineering applications. These models provide
a practical and flexible framework for representing the relationships between input
variables, such as load, speed, temperature, material propertiesb and output results,
including wear rate and friction coefficient. Thus, polynomial models are capable of
approximating nonlinear system behavior with a satisfactory level of accuracy for
engineering decision-making.

Therefore, the important outcome is the identification of dominant factors and their
interaction effects that have the greatest influence on wear intensity. It provides the
optimization of operating conditions, including the selection of optimal load levels and
regimes, lubrication conditions, and material combinations. The integration of
statistical models with operational monitoring data enables early detection of wear
processes, reduction of unexpected failures, and minimization of equipment downtime.
This is particularly critical in the context of airport ground support equipment
operations, where reliability, safety, and operational continuity are the most important
operational factors.

Thus, the use of statistically grounded models provides the decreasing of
maintenance costs through more efficient using of resources. It also provides extension
of component service time, supports design optimization of airport ground support
equipment, improves maintenance planning procedures, and ensures compliance of
ground support equipment operations with international aviation standards and
recommended practices.
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Abstract
The reaction of vinylnorbornene with acetonitrile in the presence of H,SO4 at 20
and 50°C was studied. The Ritter reaction for vinylnorbornene with acetonitrile in the
presence of concentrated sulfuric acid occurs only at the double bond of the ring and
leads to 5-vinyl-2(3)-acetaminonorbornane, and in the presence of water in the system
- to a significant amount of by-product - 5-vinyl- 2(3)-norbornanol. By methods of
alkaline hydrolysis and reduction with hydrogen on skeletal nickel and lithium
aluminum hydride, 5-vinyl-2(3)-acetaminonorbornane can be converted into the
corresponding amines both with and without a double bond in the side chain.
Keywords: cage amines, Ritter reaction, acylated amines, acetonitrile,
vinylnorbornene.
Annotation
It is known that amino derivatives of framework hydrocarbons containing a
structural fragment of norbornane exhibit high physiological activity [1]. One of the
simplest methods for the synthesis of compounds of this group, for example, acylated
amines, 1s the Ritter reaction, but for bicyclic dienes it has been studied using a small
number of examples [ 3]. In this regard, it was of interest to study the influence of the
conditions of this reaction on its direction for vinylnorbornene, which has a high
reactivity in addition reactions and is quite accessible.

Materials and methods

IR spectra were recorded on a Specord 75-JR instrument, PMR spectra were
recorded on Varian Mercury-400 and Bruker Avance DRX 500 spectrometers with
TMS in accordance with the internal standard. Chromatographic analysis was carried
out on a Tsvet-102 device with a glass column 1000x3 mm (5% Apiezon L on Inerton
N-AW-HMDS carrier) and a capillary column 50 m long, filled with Apiezon L, carrier
gas - helium. Separation of mixtures of reaction products was carried out on Silicagel
40/100 sorbent and TLC on Silufol plates. Freshly distilled technical vinyl norbornene
was used for the experiments.
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Reaction of vinylnorbornene (1) with acetonitrile.

1. To a solution of 5 g (0.042 mol) of diene (1) in 193.5 ml (3.78 mol) of
acetonitrile, 11.5 ml (0.21 mol) of 94% H,SO4 and 9 ml (0.5 mol) of water were added
with stirring and cooling with ice. Cooling was stopped and kept at 20°C for 24 hours.
Then a soda solution was added to the reaction mixture until the reaction was alkaline,
the organic layer was separated, and the precipitate was washed with acetonitrile. The
combined organic extracts were dried over anhydrous MgSQ,, and acetonitrile was
removed in vacuo. The residue was analyzed by GLC. Yield of mixture of compounds
6.1 g.

2. Carry out the same procedure as step 1. The reaction mixture was kept for 8
hours at 50°C. Product yield 6.4 g.

3. To a solution of 5 g (0.042 mol) of diene (1) in 193.5 ml (3.78 mol) acetonitrile,
11.5 ml (0.21 mol) of 94% H,SO,4 was added dropwise over 10 min with stirring and
cooling with ice, and left at 20°C for 26 h, then processed as in step 1. Yield of
compounds 6.44 g.

5-Vinyl-2(3)-acetylaminonorbornane (2). Isolated by column chromatography
from a mixture of compounds obtained in step 1, eluent: ether - hexane (10:1). Rf0.5.
Yield 0.9 g, mp. 81-88°C. IR spectrum (cm') 890, 1640, 2900, 3090, 3300. PMR
spectrum (0, ppm): 7.95 br. s (NH, 1H), 5.5 m (-CH=, 1H), 4.75 m (=CH-, 2H), 3.45
m (AcNH-CH=, 1H), 1.2-1.25 (rest H). Found (%): C 73.65,N 9.59,N 7.79. C,;H7NO.
Calculated (%): C 73.74, N 9.49, N 7.82.

5-Vinyl-2(3)-norbornanol (3). A. Similar to compound (2), Rf 0.8 was isolated.
Yield 5 g, bp. 75-80°C (1.5 mm Hg) [6]. IR spectrum (cm™):890, 1640, 2900, 3100,
3310. PMR spectrum (6, ppm): 5.5 m (-CH=, 1H), 4.75 m (=CH2, 2H), 3.5 s (OH, 1H(,
3.1.m ( =CH-OH, 1H), 1.2-2.0 m (rest H). Found (%): C 78.19, H 10.25. Calculated
(%): C 78.26, H 10.14.

B. 12 g (0.1 mol) of diene (1) was added to 38 ml of 25% H>SO,, cooled with ice
and stirred, heated to 95°C and kept for 2 hours. After cooling, extracted with 20 ml of
ether, the organic layer was separated, washed with soda solution and dried with
anhydrous sulfate sodium After evaporation of the ether, 13.1 g of residue was obtained
with 83% alcohol content (3) (according to GLC data). The mixture was distilled in
vacuum, collecting the bp fraction. 85-90°C (1.7 mm Hg) [7], the alcohol yield was 9.9
g (71.1%). IR spectrum (cm™): 890, 1640, 2900, 3090, 3305. PMR spectrum (8, ppm):
5.5 (-CH=, 1H), 4.75 m (=CH2, 2H), 3.5 br. s (OH, 1H), 3.0 m (=CH-OH, 1H), 1.2-2.0
m (rest H).

Reaction of 5-vinyl-2(3)-norbornanol (3) with acetonitrile.

To a solution of 15 g of alcohol (3), obtained by the Ritter reaction from diene (2),
in 5.8 ml of acetonitrile, 0.35 ml of 94% H,SO, and 0.25 ml of water were added.
Reaction. the mass was kept for 1 hour at 50-60°C, then treated with a soda solution
and the organic layer was separated. The sodium sulfate precipitate was washed with
acetonitrile and the combined extracts were dried over Na,SO,. After distilling off the
solvent, 0.2 g of a mixture was obtained, which contained 67% alcohol (3) and 33%
acetamine derivative (2) (according to GLC).
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5-Vinyl-2(3)-aminonorbornane (4). To a solution of 3 g of acetamine (2) in 35 ml
of diethylene glycol, 4.68 g of KOH was added and boiled for 6 hours.

After cooling, the mixture was poured into 200 ml of 10% KOH and extracted with
ether. The extract was dried over KOH. Dry HCI gas was passed through the ethereal
solution. The precipitate that formed was filtered off. The yield of hydrochloride was
2.19 g (76%). The action of a 10% KOH solution isolated free amine (4) in the form of
a viscous dark liquid. PMR spectrum (6, ppm): 5.5 m (-CH=, 1H), 4.75 m (=CH2, 2H),
2.75 m (-CH-NH2, 1H), 1.2-2.0 (rest H). Found (%): C78.73, N 11.05, N 10/19.
C9HI15N. Calculated (%): C 78.83, N 10.95, N 10.22.

5-Ethyl-2(3)-aminonorbornane (5). A suspension of Ni-Raney in methanol was
added to a solution of 0.5 g of amine hydrochloride (4) in 30 ml of methanol. The
mixture was stirred for 6 hours at 20°C in a hydrogen atmosphere. Methanol and
catalyst were removed. We obtained 0.5 g of amine hydrochloride (5). NMR spectrum
(6, ppm): 8.0 (-NH3+, 3H), 3.0 (-CH-NH;", 1H), 1.5-2.5 (rest H). Amine (5) was
isolated, like amine (4), in the form of an oily liquid with np*® 1.4677 [4].

5-Ethyl-2(3)-acylamino norbornane (6). A suspension of Ni-Raney in methanol
was added to a solution of 1.0 g of compound (2) in 30 ml of methanol. The mixture
was stirred for 6 hours at 20°C in a hydrogen atmosphere. The catalyst and solvent
were removed. The yield of compound (6) in the form of a viscous liquid was 1.0 g.
PIR spectrum (6, ppm): 5.75 )NH, 1H), 3.5 (-CH-NH-COCH3, 1H), 1.6 (-COCH3, 3H)
, 0.6-2.1 (rest H). Found (%): S 72.86, N 10.50, N 7.75. C;1H9NO. Calculated (%): C
72.93,N 10.50, N 7.73.

5-Ethyl-2(3)-acetamino-norbornane (7). To a suspension of 0.4 g of LiAIH4 in 50
ml of ether, 0.9 g of compound (6) was added, heated to boiling and stirred for 4 hours.
After cooling, 1.6 ml of water and 0.4 ml of 15% NaOH were successively added, and
the precipitate was filtered off inorganic salts. The filtrate was dried over KOH and
ether saturated with HCI was added. The precipitate was filtered off. The yield of amine
hydrochloride (7) was 0.9 g (91%), m.p. 190-193°C. Amine (7) was isolated, like amine
(4), np*® 1.4820 [9]. Found (%): C 78.93, N 12.67, N 8.83. C;;HyN. Calculated (%):
C 79.04,N 12.57, N 8.38.

5-Vinyl-2(3)-N-ethylaminonorbornane (8). 1.0 g of acetamine (2) was added to a
suspension of 0.4 g of lithium aluminum hydride in 50 ml of ether. Stir for 8 hours at
boiling until the precipitate disappears. The mixture was treated as for compound (7).
The yield of amine hydrochloride (8) was 1.05 g (93%). Free amine (8) was obtained
in the form of a viscous liquid, as was amine (4). Found (%): S 79.91, N 11.63, N 8.45.
Ci1HoN. Calculated (%): C 80.00, N 11.52, N 8.48.

Results and discussion
This paper presents the results of a study of the interaction of vinylnorbothene (1)
with acetonitrile in the presence of sulfuric acid, which, as experiments have shown,
occurs with the formation of the following products:
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The reaction was carried out at different molar ratios of the reagents, sulfuric acid
and water, changing the time and temperature of the experiments (see Table 1). For the
experiments we used H,SO4 conc. and excess acetonitrile, since it was used as a reagent
and solvent at the same time. Application of H,SO4 conc. allows you to increase the
proportion of protonated nitrile and, accordingly, reduce the solvation of carbacations
formed during the protonation of vinylnorbornene, which increases their reactivity.

Table 1.
Composition of the reaction products of vinylnorbornene (1) with acetonitrium
(according to GLC)

# Mole ratio (1):MeCN:H,0:H,SO4 T,h T, Yield, %
exp. °C

1 1:90:12:5 26 20 15(2), 82(3)

2 1:90:12:5 8 50 59(2),41(3)

3 1:90:0:5 26 20 86(2)

In some experiments, water was added to the reaction medium in order to prevent
various rearrangements of these carbocations . However, it turned out that this leads
not only to the formation of the target reaction product - 5-vinyl-2(3)-
acetylaminonorbornane (2), but also to a significant amount of 5-vinyl-2(3)-
norbornanol (3). The formation of alcohol (3) was confirmed by experiment, in which
by adding olefin (1) to 25% H,SO4 at 95°C for only 2 hours, alcohol (3) was obtained
with a yield of 83%. As can be seen from the table data, a noticeable increase the
amount of the main product (2), even in the presence of water, is promoted by an
increase in temperature while simultaneously reducing the reaction time. Probably, in
this case, the main role in shifting the process towards the formation of acetamine
derivative (2) is played by an increase in temperature, since the alcohol itself (3) when
interacting with acetonitrile in the presence of sulfuric acid and water at 50-60°C in 1
hour is converted into compound (2) with a yield of 33%.

The composition of the reaction products was studied by GLC. When analyzing the
preparatively isolated acetamino derivative (2) and alcohol (3) on a capillary column,
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two peaks are visible in the chromatograms in a 1:1 ratio. The IR spectra of these
compounds contain absorption bands at 890, 1640 and 2900 cm!, characteristic of the
terminal vinyl group, the presence of which is confirmed by proton signals at 4.75
(=CH;) and 5.5 (-CH=) ppm. in PMR spectra. The stretching vibrations of the NH
group of compound (2) are characterized by an absorption band in the IR spectrum at
3300 cm!, absorption of the OH group of alcohol (3) - at 3100, 3310 cm™. The NMR
spectra of these compounds contain broadened singlets of the NH group proton at 7.95
ppm and the hydroxyl proton at 3.5 ppm. Among the multiplet signals of the protons
of the norbornane fragment, one can distinguish multiplets of methine protons at C2,
C3 atoms with centers for acetamine (2) at 3.45 and alcohol (3) at 3.1 ppm. The ranges
of chemical shifts of the remaining protons correspond to literature data [3, 4] From
the given spectral data and GLC results it follows that under the studied conditions the
reaction proceeds through an endocyclic double bond with the formation of 2-3-
substituted isomers of 5-vinylnorbornane. Possible transformations of the synthesized
acetamine (2) into other amines of the norbornane series are shown in the diagram:

H, KOH
ACHN\A&M\ ACHN\AbNV\\ HZN\f \
DEG
(6) (2)

Ni-Re
(4)

. I"2

Ni-Re

c2H5HN b\ C2H5HN\;b¢N\ HZN\/ I
—!

(7) (8) (5)

Alkaline hydrolysis of compound (2) yielded 5-vinyl-2(3)-aminonorbornane (4),
and hydrogenation on Ni-Raney yielded 5-etyl-2(3)-aminonorbornane (5). Sequential
reduction with hydrogen on Ni-Raney and LIAIH4 vyielded 5-ethyl-2(3)-
acetylaminonorbornane (6) and 5-ethyl-2(3)-N-ethylaminonorbornane (7). By
reducing LiAlHs from compound (2), 5-vinyl-2(3)-ethylaminonorbornane (8) was
obtained.

Conclusions

1. The Ritter reaction for vinylnorbornene with acetonitrile in the presence of
concentrated sulfuric acid occurs only at the double bond of the ring and leads to 5-
vinyl-2(3)-acetaminonorbornane, and in the presence of water in the system - to a
significant amount of by-product - 5-vinyl- 2(3)-norbornanol.

2. By methods of alkaline hydrolysis and reduction with hydrogen on skeletal
nickel and lithium aluminum hydride, 5-vinyl-2(3)-acetaminonorbornane can be
converted into the corresponding amines both with and without a double bond in the
side chain.
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The rapid evolution of cloud-native architectures and high-performance computing
has intensified the demand for efficient resource utilization in modern data centers.
While virtual machines (VMs) have long provided robust hardware-level isolation,
containerization has emerged as a lightweight alternative offering lower overhead and
faster deployment cycles [1]. However, the performance characteristics of these two
virtualization paradigms in high-density computing environments — where hardware
resources are maximally consolidated — remain insufficiently characterized,
particularly under concurrent and heterogeneous workloads [2].

This study presents a comprehensive performance benchmarking analysis of
traditional virtual machines (KVM/QEMU) and OS-level containers (Docker) within
high-density computing environments. A controlled experimental framework was
established on a dedicated bare-metal server (dual Intel Xeon processors, 256 GB
RAM, NVMe storage) to eliminate external variables [3]. Performance evaluation was
conducted using industry-standard benchmarking tools (Sysbench for CPU and
memory, FIO for I/O operations, iperf3 for network throughput) across three density
scenarios: low-density (10 concurrent instances), medium-density (50 concurrent
instances), and high-density (100+ concurrent instances). Additionally, heterogeneous
workloads combining compute-intensive, memory-intensive, and I/O-intensive tasks
were simulated to assess resource contention patterns and the "noisy neighbor" effect
in multi-tenant configurations [4].

The experimental results reveal that containers consistently outperform virtual
machines in terms of startup latency (up to 85% faster) and memory footprint (up to
70% lower baseline consumption) under homogeneous workloads [5]. However, in
high-density scenarios with heterogeneous workloads, containers exhibited significant
performance degradation due to kernel-level resource contention, with CPU steal time
increasing by up to 23% compared to isolated VM environments [6]. Virtual machines,
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while incurring higher baseline overhead (approximately 15-20% greater memory
consumption), demonstrated superior performance stability and predictable resource
isolation under extreme density conditions. Network throughput in containerized
environments showed higher variability (£18%) when exceeding 80 concurrent
instances, whereas virtual machines maintained consistent throughput within a 5%
variance [7].

The findings suggest that the choice between virtual machines and containers in
high-density computing environments is contingent upon workload characteristics and
operational priorities [8]. Containers offer superior density and agility for
homogeneous, stateless applications where rapid scaling and minimal overhead are
paramount. Conversely, virtual machines provide essential isolation guarantees and
performance predictability for multi-tenant environments with heterogeneous, stateful,
or security-sensitive workloads [9]. Hybrid orchestration strategies — leveraging
Kubernetes or similar platforms to intelligently schedule workloads across both
virtualization paradigms — represent the optimal approach for maximizing resource
efficiency while maintaining performance stability. These insights provide practical
guidance for cloud architects, data center operators, and researchers designing high-
density infrastructure for both private and public cloud deployments [10].
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In the current context of global competition, international rankings of higher
education institutions significantly influence their reputation and attractiveness.
However, limited budgets and the necessity for efficient resource utilization create a
need for developing effective methods for optimizing the allocation of funding across
various areas of university activity. Traditional approaches typically fail to account for
the discrete nature of managerial decisions and the complex interdependencies between
ranking indicators.

The aim of this study is to develop and implement a comprehensive method for
forming scenarios for optimal resource allocation planning in higher education
institutions based on a combination of a genetic algorithm and nonlinear programming.
The proposed approach ensures improvement in ranking indicators while adhering to
defined budget constraints.

The nonlinear programming method is based on the relaxation of binary variables.
This gradient-based method enables finding a global optimum for convex problems in
a very short time. It utilizes analytical gradients of the quadratic objective function and
constraints, ensuring high accuracy and efficiency of optimization [1].

The genetic algorithm, with a population of 60 individuals and 400 generations,
operates directly on binary variables, simulating biological evolution through selection,
crossover, and mutation. A set of alternative scenarios is generated, and the optimal
one is identified using the genetic algorithm. This allows university management to
select the most suitable option. The study employs a combination of constraint-
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handling techniques, including a penalty function (coefficient 1000), a feasible initial
population, and a repair operator [2].

The mathematical model is built upon two complementary objectives. The first
objective is to approach target values through balanced improvement of all ranking
indicators, achieved by minimizing the weighted sum of squared deviations between
achieved and target values. The second objective focuses on increasing the QS Overall
Score by maximizing the total ranking score, calculated as the sum of weighted
contributions of all nine indicators [3].

To provide a comprehensive evaluation of the solution quality and allow decision-
makers to choose between these objectives, a balance parameter a is introduced. This
parameter enables a smooth transition from full prioritization of balance (o = 1.0) to
full prioritization of maximum ranking (o = 0.0), or selection of compromise values
(e.g., a = 0.5). The combined objective function integrates both goals into a single
optimization problem by normalizing each component to a common scale and
weighting them using parameter a. Thus, university management obtains a flexible
decision-making tool aligned with strategic priorities.

The study develops a comprehensive planning system consisting of two
complementary components. The nonlinear programming method provides extremely
fast and accurate solutions (two orders of magnitude faster than the genetic algorithm),
making it more suitable for strategic planning. The genetic algorithm generates a
population of solutions, enabling the exploration of multiple alternatives and the
selection of a scenario that is most balanced from operational and policy perspectives.
The proposed hybrid approach ensures reliability: nonlinear programming guarantees
mathematical optimality for smooth functions, while the genetic algorithm enables
handling more complex problem variations when needed.

The proposed method can be adapted for planning the development of any higher
education institution regardless of its size or profile. The results of the study can
support the development of an information system aimed at optimizing decision-
making processes for improving international ranking positions, ensuring sustainable
development and competitiveness. The availability of detailed documentation,
experimental results, and full source code (implemented in Python using SciPy and
PyGAD) ensures reproducibility and facilitates further research.

The conducted research highlights the importance of integrating modern IT
solutions into strategic planning and resource management in higher education
institutions.
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The ongoing shift towards decentralized web architectures has made micro-
frontends a vital paradigm for engineering highly scalable and maintainable enterprise
applications. By breaking down cumbersome monolithic systems into autonomous user
interface modules, independent development teams can iterate and deploy features
without disrupting the broader application ecosystem. Concurrently, the modern web's
demand for executing computationally intensive tasks directly within the browser has
accelerated the adoption of WebAssembly (Wasm). Wasm promises near-native
execution speeds for heavy operational workloads. However, converging these two
cutting-edge paradigms—isolated micro-frontends and WebAssembly—exposes
critical architectural friction points, primarily concerning how independent modules
can communicate with high performance.

The most significant bottleneck in this modern integration is the steep overhead
cost associated with crossing the execution environment boundary. Often referred to
as "bridge crossing," this latency occurs when data moves between the standard
JavaScript execution context and WebAssembly’s isolated linear memory space. This
research presents a comprehensive quantitative analysis of these specific serialization
and deserialization costs. Empirical evidence clearly demonstrates that while passing
primitive data types is relatively efficient—taking approximately 50 to 100
nanoseconds—performance degrades rapidly with larger data payloads. Copying large
data arrays, such as a standard 1-megabyte payload, demands between 1 and 3
milliseconds. In demanding, high-load operational scenarios, such as applications
requiring a strict 60 frames-per-second rendering cycle, this data-copying latency
completely negates the theoretical performance advantages that WebAssembly
inherently provides[1, 2].

To successfully circumvent these severe serialization bottlenecks, this research
extensively examines advanced parallelism mechanisms within the browser
environment. Specifically, the utilization of the SharedArrayBuffer API is identified
and analyzed as the only viable tool for achieving direct memory access without the
debilitating penalty of data copying. By leveraging this AP, memory access times are
drastically reduced to approximately 15 nanoseconds. Nevertheless, introducing shared
memory across multiple independent, concurrent micro-frontends inherently triggers
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severe concurrency challenges[3]. The most critical risk is the high probability of race
conditions, where multiple autonomous modules attempt to read or mutate the exact
same memory space simultaneously, leading to unpredictable system states.

To comprehensively resolve these intersecting challenges, this study proposes and
experimentally validates a novel hybrid communication model tailored specifically for
decentralized interfaces. This advanced model enforces a strict, architectural separation
of data transmission workflows. A lightweight Event Bus is utilized exclusively for the
asynchronous transmission of control signals, memory pointers, and metadata.
Conversely, all "heavy" data payloads bypass the standard event loop entirely, moving
directly through the shared linear memory. To safely manage this concurrency,
standard Atomics mechanisms are rigorously employed to enforce thread locking and
robust access synchronization. Testing of this hybrid architecture confirmed the
absolute elimination of serialization bottlenecks, achieving a thousandfold acceleration
in large data array transactions compared to classical event-driven communication.
These findings establish a robust architectural foundation for engineering the next
generation of loosely coupled, extraordinarily high-performance web systems[4-6].
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Introductions. Mathematical modeling of coupled heat transfer and fluid
dynamics is a key tool for improving the efficiency of modern thermodynamic systems.
In [1], the authors investigated the enhancement of mixed convective heat transfer in
hybrid nanofluid flow through complex-finned tube cavities. The practical application
of such thermodynamic models is critical for engineering networks. In [2], it was
demonstrated how quality control in heat, gas supply, and ventilation systems ensures
energy efficiency and operational reliability in construction. These aspects are directly
related to comprehensive optimization strategies: in [3], the author examined the
integration of energy management and certification practices during building design
and operation. Fluid dynamics and heat transfer modeling is also necessary for specific
industrial tasks. In [4], the authors analyzed the flow and heat transfer characteristics
for non-Newtonian CO, mixed fluid injection in a wellbore. Finally, in [5], an
evaluation of the performance parameters of photovoltaic-thermal (PVT) systems
under different environmental conditions was conducted, highlighting the importance
of transient modeling for renewable energy applications. Building upon the analyzed
literature, this study aims to further improve the transient modeling of coupled fluid
flow and heat transfer mechanisms in complex thermodynamic systems.

Aim. The primary aim of this research is to develop and analyze a comprehensive
transient mathematical model of coupled fluid flow and heat transfer mechanisms in
complex thermodynamic systems. This study seeks to evaluate the dynamic
interactions between thermohydraulic parameters to optimize energy efficiency,
enhance operational reliability, and improve the overall performance of industrial and
building engineering networks.

Materials and methods. The mathematical model of the coupled fluid flow and
heat transfer is based on the determination of the hydrodynamic flow regime and the
corresponding convective heat transfer intensity. The system is described by the
following three interconnected equations. The hydrodynamic characteristic of the fluid
flow is evaluated using the Reynolds number (Re):

_pvD
U

(1)

Re

The coupled convective heat transfer is modeled using the empirical correlation for
the Nusselt number (Nu) in a fully developed turbulent flow regime:

Nu = 0.023Re%8pPr04 (2)
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The convective heat transfer coefficient (h) is determined based on the obtained
Nusselt number:

h=—— (3)

Where: Re - Reynolds number (dimensionless);
p - fluid density (kgm™);
v - fluid flow velocity (m s™);
D — characteristic internal diameter of the pipe (m);
u — dynamic viscosity of the fluid (kgm™'s™)
Nu — Nusselt number (dimensionless);
Pr — Prandtl number (dimensionless);
h — convective heat transfer coefficient (Wm2 K™!);
A — thermal conductivity of the fluid (Wm™'K™)

Results and discussion. To evaluate the coupled fluid flow and heat transfer
mechanisms, a parametric study was conducted based on the developed mathematical
model. The analysis simulates the dynamic behavior of water (Pr=7.0,A=0.6 W m™
K™, u=0.001 kg m* s!, p =998 kg m) flowing through a pipe with a constant
internal diameter of 0.05 m. The fluid flow velocity was systematically varied from 0.5
to 2.3 m s! to observe the transition and development of the turbulent regime. The
resulting hydrodynamic and thermal characteristics are summarized in Table 1.

The selected range of fluid velocities ensures that the flow remains strictly within
the fully developed turbulent region, which is essential for maximizing convective heat
transfer in practical engineering applications. The thermophysical properties of water
were maintained constant, evaluated at a reference bulk temperature of approximately
20 °C, to 1solate the specific effects of velocity variations on the hydrodynamic profile
and the thermal boundary layer. This methodological approach allows for a precise
assessment of how an increase in the kinetic energy of the flow translates into enhanced
thermal mixing without the confounding variables of temperature-dependent viscosity
or density changes.

Furthermore, the utilization of a constant internal diameter of 0.05 m accurately
reflects standard pipeline dimensions commonly employed in industrial and domestic
heating systems. By establishing these controlled boundary conditions, the
mathematical model effectively captures the fundamental nonlinear relationship
between the mass flow rate and the convective heat transfer coefficient. The methodical
progression of velocity increments provides a high-resolution theoretical dataset,
enabling a detailed analysis of the physical trade-offs between improved thermal
performance and the potential hydrodynamic resistance inherent to turbulent heat
exchange networks.
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Table 1.

Calculated hydrodynamic and heat transfer parameters at varying fluid flow

velocities

Fluid velocity, v | Reynolds number, | Nusselt number, Heat transfer
(ms™) Re Nu coefficient, h (W
m?2K™M)

0.5 24950 166.1 1993.2
0.7 34930 217.8 2613.6
0.9 44910 266.6 3199.2
1.1 54890 312.9 3754.8
1.3 64870 357.8 4293.6
1.5 74850 401.4 4816.8
1.7 84830 443.9 5326.8
1.9 94810 485.4 5824.8
2.1 104790 526.0 6312.0
2.3 114770 565.8 6789.6

The calculated data demonstrate a direct, non-linear correlation between the fluid
flow velocity and the intensity of convective heat transfer. As the velocity increases by
a factor of 4.6 (from 0.5 to 2.3 m s™'), the Reynolds number shifts deeper into the fully
developed turbulent regime, rising from 24,950 to 114,770. Consequently, the
convective heat transfer coefficient (h) experiences a significant enhancement,
increasing from 1993.2 to 6789.6 W m2 K.

This substantial improvement in thermal performance is achieved due to the
intensification of turbulent eddies within the flow. Higher velocities promote
aggressive fluid mixing, which effectively thins the viscous sublayer and the thermal
boundary layer near the pipe wall, thereby minimizing thermal resistance. However,
according to the Re%® dependency in the empirical correlation, the growth rate of the
heat transfer coefficient gradually decelerates at higher velocities. This indicates that
while increasing the pump power to achieve higher velocities improves heat transfer,
the energetic cost-effectiveness of this method decreases in the upper ranges of the
turbulent regime.

Conclusions. Based on the developed mathematical model and the subsequent
parametric analysis of coupled fluid flow and heat transfer mechanisms, the following
key conclusions are drawn:

1. A robust computational framework successfully evaluated the dynamic
interactions between hydrodynamic regimes and thermal boundary layers in a standard
tubular thermodynamic system (D = 0.05 m) using water as the working fluid.

2. The intensification of fluid flow velocity from 0.5 to 2.3 m s significantly
enhances the convective heat exchange. The convective heat transfer coefficient (h)
increased by approximately 3.4 times, rising from 1993.2 to 6789.6 W m2 K™, while
the Nusselt number (Nu) grew from 166.1 to 565.8. This indicates highly efficient
thermal mixing and a substantial reduction of the thermal boundary layer within the
fully developed turbulent regime.
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3. The established dependency confirms the non-linear, sub-proportional growth of
heat transfer efficiency relative to the fluid velocity. While increasing the kinetic
energy effectively minimizes thermal resistance, the decelerating growth rate of the
heat transfer coefficient at higher velocities highlights a critical thermodynamic
threshold.

4. For practical engineering applications, operating at the upper limits of the
analyzed velocity range requires a careful compromise. The theoretical thermal gains
must be balanced against the inherently increasing hydraulic resistance and pumping
power requirements to ensure the overall energetic and economic efficiency of the
thermodynamic system.
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OTJISI] METOJIB NIJICUJIEHD TOHKOCTIHHUX
3AJI30BETOHHINX OBOJIOHOK MPOMUCJIOBUX
CHOPYI

I'nagumes /Imutpo I'ennagiiioBn4
K.T.H., JIOII., IOIIEHT Ka(eapu apXiTEKTypHOTO MPOESKTYBAHHA Ta 1HXXEHEePil
Hamionanpauit yHiBepcuteT «JIbBiBCbKa MOMITEXHIKA

TonkocTiHH1 3ami1300eToHHI 0000HKH (T30) — 1€ mpoCcTOpOBI KOHCTPYKII 3
MaJIol0 TOBIIMHOIO, 1[0 OJTHOYACHO BUKOHYIOTh HECYUY 1 OTOPOKYIOUH (YHKIIIO. 3a
TATIOM MOXYTh OYTH KYIOJbHI, CIUIONOAIOHI, MMIHAPUYHI, TinepOOiyHI.
XapakTepHOI O3HAKOI TOHKOCTIHHMX IHJIIHIPUYHUX OOOJIOHOK 1 O0O0O0JOHOK
oOepTaHHsl € TMepeBaKaHHA JBOX PO3MIPIB B IIUX KOHCTPYKIISIX Haa TPETIM -
TOBIIIMHOIO Ta 301IbIIEHA MIIHICTh 32 PaXyHOK IPOCTOPOBOI iX pOOOTH i JI€I0
30BHIIIHBOIO0 HABAHTAKEHHS. [0 TaKMX TOHKOCTIHHUX KOHCTPYKLIA CIiJ BIAHOCHTH
TaKl, B SIKUX BIJTHOIIEHHS TOBIIWHU CTIHKH (/) 10 ABOX IHIIUX JIIHIHHUX PO3MIpIB (a
Ta b) KonuBaeThcs B Mexkax a/h uu b/h = 20-1000.

T30 3acTOCOBYIOTH Y SIKOCTI KOHCTPYKTHBHUX €JIE€MEHTIB POMUCIOBUX BUCOTHUX
CHOPYA, TAKUX K CHJIOCH, TPAAUPHI, TUMOBI TpYOH, TEXHOJIOTTYHI OaIlTH.

Bci 1i ciopyam eKCIulyaTyloThbCsl B arpECMBHHUX CEPEIOBUINAX CHEPreTUYHUX Ta
MIPOMUCIIOBUX MIANPUEMCTB PI3HOTO TEXHOJIOTTYHOTO MpHU3HAa4YeHHs. B 1mux ymoBax
BOHU MIiJITAIOTHCSI PI3HUM TONIKOKEHHSIM 1 32 BIJICYTHOCTI HAJIEKHOTO TEXHIYHOTO
0o0CITyroByBaHHs, MPUMYCOBUX 3YMUHOK pOOOTH 3a iX TEXHIYHUM CTaHOM, 0Oe3
KOHCepBallii, TPU3BOAUThH 10 MOJAIBIIOTO PO3BUTKY IOIIKO/KEHb BiJl Ail PI3HHUX
(akTOpiB BILUIUBY 3 MOXJIMBOIO peasi3alli€lo aBapiiHUX CUTYaIlii.

B pe3ynbTati 1poTo 111 Copyau NoTpeOyIOTh MiJICUIIeHb. MeTo MiCUIICHHS Ti€l
YM 1HIIOI CHOPYAM 3aJIEKUTh BIJl CYKYMHOCTI 0aratbox (axkTopiB 1 MPUHAMAETHCA
1HIMBIAYaJIbHO 7151 3a0€3MeUeHHsI MOIJIbIIOT JOBMOTPUBAJIOL HAIIMHOT eKCIUTyaTallii.
B naniii poOOTI mpeacTaBieH! peai3oBaHl pi3HUMHU AOCHITHUKAMH KOHCTPYKTHBHI
pimenHs nigcunenss T30.

ITincuiaeHHs 30BHINIHIMY CTAJI€EBUMH €JIEMEHTAMMU.

HalimonyngpHimuM  METOAOM  MIACWICHHSIM  3a1i300€TOHHUX  KpYTJIo-
MATIHAPUYHUX OOOJIOHOK € iX CTATYBaHHS CTajeBUMU cTpiukamu [1], ski
PO3TaIIOBYIOTHCSl 13 30BHINMIHBOT TOBepxHI (puc. 1). OmHak cTaneBl CTPIYKH B
MOTAJIBIITIOMY TIIAF0THCS KOPO3ii, & TAKOK BUMAraloTh KOHTPOJIIO HATATY B TPOIIECi
eKCIUTyaTarii.

MeTton cTsaryBaHHS CTaJeBUMU Tpocamu (puc. 2) Boepiie 3actocyBanu B [lombii
me y 1995 pomi. Tpocu, Tak siK 1 CTPIUKH, pO3TalIOBaH1 330BHI, TAKOXK MOTPEOYIOThH
HATATY, ajie Ha BIAMIHY BiJl CTPIYOK, Ha HUX MOIMEPEAHBO BCTAHOBIIEHA T€pMETHU3YI0Ua
000JI0HKA [2], 110 YHEMOXJIHMBIIOE MOJANIBIIY iX KOPO3il0, ajieé TaKoX MOTPeOyIOTh
KOHTPOJIIO HATSTY B POLIECI eKCILTyaTallli.

[Toxi6HMM MeTOo I MiACUIICHHS 3aCTOCOBaHUM 3a ydacTi aBTopa [3] i 000J0HKH
301pHOI 3aJ11300€TOHHOI TPAJIUPHI, aje€ B SKOCTI CTSHDKHUX €JIEMEHTIB BUKOPHCTaHI
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apMaTypH1 CTPHKHI, SIKUM B TIPOIIECI MOHTXXHUX poOIT HagaBanu Hatar (puc. 3). Jlus
3aXUCTY CTEP>KHIB BiJ KOpPO3ii, MicCis iX HATITy, BUKOHYBaJOCh iX TOPKPETYBaHHs
OETOHOM.

a 0
Pucynok 1. [Tincunerns 000JIOHOK CTSDKHUMHE CTAJIEBUMU CTPIUYKAMHU:
a — 000JIOHOK CHJIOCIB; O — 000JIOHKH JUMOBOI TPyOH

Jlxepeno pucyska: [1] ta doTto aBTOpAa.

Pucynok 2. [lincuienss o00JI0OHKY pe3epByapy CTSLDKHUMHU CTAIEBUMH TPOCAMU

Jlxepeno pucyHka: [2].
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CTPHIKHAMU

Jxepeno pucyHka: [3].

Higcniaenns komno3utTuumu marepiagamu (FRP).

OnuH 3 METO/IB MiACUIICHHS TMOJISITa€ Y TOMY, 1110 Ha 30BHIIIHIO (200 30BHIIIHIO Ta
BHYTPIIIHIO) TIOBEPXHIO OOOJIOHKM HAKJICIOIOTHCS BYTJICLIEBI KOMITO3UTHI CTPIYKU
(CFRP), sixi MatoTh BUCOKY MIIIHICTh Ha PO3PUB Ta BUCOKY XKOPCTKICTh (puc. 4). Taka
KOHCTPYKIIiSl TJCUJICHHS MEHIIE MiJJaHa KOpo3ii, X0U KOMIIO3UTHI CTPIUKU TaKOXK
MOTPeOYIOTh TOBEPXHEBOIO 3aXWUCTy Bi aTtMochepHux BmuBiB [4]. s
HAaKJICIOBaHHS CTPIYOK OETOHHA OCHOBA IOBUHHA MATHU MILIHICTh Ha PO3TST MPU BIAPUBI
2 Mlla, 6eToH mae OyTH OYMIIICHUM BiJ MUY Ta 3a0pyAHEHb, a TAKOX BIJMOBIAATH
KJIaCy MIITHOCTI Ha CTHUCK, III0 HE 3aBXJIHU peaslizyeMo B 00’eMi 117101 0OOJIOHKHU 3
ypaxyBaHHSM KOPO31HHUX MPOIIECIB.

[TogiOHMM Ha momepeaHid, € MEeTOJ BCTAHOBJICHHS 13 30BHINIHBOI IMOBEPXHI
00O0JIOHKHM BYTJICIIEBUX KOMITO3UTHUX CTPIKHIB. L[i KOMITO3UTHI CTPHMKHI MOXKYTh
OyTH po3TamioBaHi TOPU3OHTAIBHO [S] a00 TOpU3OHTAIBHO 1 BepTUKAIBHO [6]. Jls
BUKOHAHHS JTAHOTO MIiJICUJICHHS CIIOYaTKy B OOOJIOHII MPOPI3at0ThCs TOPU3OHTAIBHI
(puc. 5) abo TOpW3OHTaNBHI 1 BEepTUKAIBHI (puc. 6) mTPOOH, IS MOAAITBIIOTO
BKJICIOBAaHHS B HHMX KOMIIO3UTHHUX CTPI>KHIB. HemomikoM maHOro MeToay € JayKe
JOBTOTPUBAJIMM MIArOTOBUMHN MPOIIEC MPOPI3aHHS MITPOO MO MIOUINHI L0 CIIOPYAH.
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Pucynoxk 4. [Tigcunenss rpaaupHi ByrielieBUMH KOMIIO3UTHUMH CTPIYKaMu

Jlxepeno pucyHka: [4].

Pucynok 5. ITigcuneHHst 000J0HKH CHUIIOCY TOPU30HTATILHUMU BYTJICIICBUMHU
KOMITO3UTHUMH CTPUKHSAMU

Jlxepeno pucyHka: [5].
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PI/ICYHOK 5. HiI[CI/IJ'IeHHSI 000JIOHKH CHJIOCY TOPU30HTAJIBHUMHU Ta BEPTUKAJIbHUMU
BYTJICHCBUMH KOMIIO3UTHUMH CTPUKHAMU

Jlxepeno pucyHka: [6].

ITincujeHHs TOPKPETYBAHHSM.

TexHomorisE TOPKPETYBaHHS Ja€ MOXKIWBICTh MEXaHI3yBaTH MPAKTUYHO BCI
MIPOIIECH 1 OTPUMATH IIap OETOHY MiABUINEHOT MIJILHOCTI 1 MiITHOCTI. BukopucTanus
TOPKPETYBaHHS € HAJIWHUM 3aCOO0M HAHECEHHS 3aXMCHUX MOKPHUTTIB Ha OCTOHHIM
ITOBEPXHI, IO MiJAaHl BIUIMBY arpeCUBHUX cepenoBuil (puc. 6). HaiOiap qo1iasHO
y TaKkWX BHUIIaJIKaX 3acTocoByBatu (piOpobeToH (cTanema, mojiMepHa, Oa3anbTOBa
¢i0pa), MO 3MEHIIyE TMOMEPEYHUNM PO3TAT 1 TMEPENIKO/KAE€ YTBOPEHHIO TPIIIHH.
TopkperyBanHIO TijmaeTbesi 30BHIMHA [7], ado BHyTpimHs [8], a00 30BHINIHS Ta
BHYTpIIIHS TIOBEpXHI 000JI0HKUA. HemomkomM Takoro MeToay MiJACWICHHS €
30UIBIIICHHST Baru camoi OOOJIOHKHM, IO BINIMBAE Ha 1HINI KOHCTPYKII CiOpyau, a
TaKOoX 3a0e3MeUeHHsI a/ire3ii 10 ICHYI04oro OETOHY.
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Pucynoxk 6. [lincuneHHs: 000JIOHKH pe3epByapy 3 BHYTPIIIHBOT TOBEPXHI
TOPKPETYBaHHIM

Jxepeno pucyHka: [8].

IHigcniaenHs 3a/1i300eTOHHUMHU pedpamMmu.

[Ile omHUM METOAOM MIiJACHJICHHS 13 BUKOPHUCTAaHHSAM OCTOHY € TIiJACWIICHHS 3a
JIOTIOMOTO 3aJ11300€TOHHUX pebep, SKI MOXKYTh BJIAIITOBYBATUCH 3 30BHIIIHBOI (PHUC.
7) uu 3 30BHIIIHBOT Ta BHYTPIIIHBOI MOBEPXHIX (puc. 8) obomoHku. Pedpa MOXyTh
BCTAHOBITIOBATUCH JIOKAJIbHO Ha TIEBHIN MUISHINI 0O0JOHKHU MO BHUCOTI [9], a MOXKYTh
OyTtu po3ramoani Ha Bcto Bucoty T30 [10]. PeOpa BramroBy0ThCsI BEPTHUKAIBHO Ta
MOXYTh MaTH JOJATKOBI TOPU3OHTANIbHI 3aJ11300€TOHHI eleMeHTH. JlaHuii MeToq €
OUIBIII paIliOHAIBHUM, HIXK CYIIUTbHE TOPKPETYBAHHS TTOBEPXHI.
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Pucynoxk 7. [Tigcunenss rpagupHi 30BHIIIHIMU 3a11300€TOHHUMH pedpamMu

Jxepeno pucyHka: [9].
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Pucynoxk 8. [TincuiaeHHsT 000JIOHKH TEXHOJIOTTYHOI OAIITH 30BHIITHIMY Ta
BHYTPIIIHIMU 32113006 TOHHUMH pedpamMu

Jlxepeno pucynka: [10] ta ¢poTo aBTOpA.

Po3rnsinyTi KOHCTpYKTUBHI pimieHHs mifacuieHHss T30 mnpoMuciIoBUX CHOPY.
NpUAMaINCh 1HAUBIIYAJIbHO [III KOHKPETHOTO BHUMNAAKY 1 peaii3oBaHl Ha
MPEJICTABICHUX CIIOPYyIax.
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THE ROLE OF THE UNIQUE UNIVERSAL FUND OF
THE NATIONAL LIBRARY OF UKRAINE NAMED
V. 1. VERNADSKYI IN UKRAINE AND THE WORLD

Horieva Viktoriia

PhD in Historical Sciences

Scientific secretary of

The National Library of Ukraine named V. 1. Vernadskyi

The unique universal fund of the National Library of Ukraine named V. I.
Vernadskyi (hereinafter NBUV, Library), “Fund of manuscripts, old prints, rare
editions, historical collections, archival fund and depository of the National Library of
Ukraine named V. I. Vernadskyi”, by the resolution of the Cabinet of Ministers of
Ukraine dated December 19, 2001 No. 1709, was included in the State Register of
scientific objects constituting the national heritage.

The scientific object of national heritage “Fund of manuscripts, old prints, rare
editions, historical collections, archival fund and depository of the National Library of
Ukraine named V. 1. Vernadskyi” includes scientific specialized funds: Manuscript
Fund, Fund of Jewish documents (fund of Judaica), Fund of old prints and rare editions,
Fund of library collections and historical collections, Fund of foreign Ukrainian
studies, Fund of musical editions of the 17th—21st centuries, Fund of fine arts editions,
Newspaper funds of the 18th—21st centuries, Archival fund of the National Academy
of Sciences of Ukraine. 18th—21st centuries. Archival fund of the National Academy
of Sciences of Ukraine. The depository of the National Library of Ukraine named V. L.
Vernadskyi consists of the archival fund of Ukrainian printed publications; fund of
dissertations and abstracts (completed since 1951); departmental literature fund
(completed since 1917); fund of the Presidium of the NAS of Ukraine (completed since
1938); historically formed and artificially created collections of the 18th - early 21st
centuries.

The unique in completeness main fund, as part of the object of national heritage,
contains scientific monographs, popular science, scientific-practical, documentary and
educational publications: textbooks, workshops, programs, problem books, readings,
dictionaries, encyclopedias, reference books, teaching aids; regulatory and production
publications, fiction, brochures, information publications, shorthand reports, illustrated
and pictorial publications, historical documents, official and propaganda publications,
collections of scientific works, periodicals; manuscript and printed maps, publications
of medieval geographers-cartographers of the 16th - early 19th centuries; postal,
military-road, administrative, as well as narrow-profile cartographic publications;
hydrographic, geological, climatic, post-war maps and atlases, topographic maps of the
territory of Ukraine, etc.

The National Library of Ukraine named V. I. Vernadskyi is one of the largest
libraries in the world in terms of the volume and value of its funds (about 17 million
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copies, of which 6.5 million are unique historical and cultural heritage) and ranks sixth
among national European book collections.

The NBUYV is the largest in Ukraine, universal in content, a unique collection of
sources of information from the origins of writing (cuneiform tablets of the 3rd
millennium BC, papyri) and medieval book heritage - to modern domestic and foreign
scientific publications, electronic bibliographic and full-text databases of the largest
institutions in the world. This is the main national book depository, the state depository
of scientific humanitarian and natural literature, newspapers, dissertations protected in
Ukraine, the depository of UN publications.

The Library stores a significant part of manuscripts and old prints created in
Ukraine and in other countries of the world, the largest collection of Ukrainian printed
publications, library collections, personal funds of prominent Ukrainian statesmen,
scientists, and cultural figures, the largest cartographic, sheet music, and fine art
collections, a collection of Edison phonograph cylinders that preserve the world's only
sound recordings of Jewish folklore of the early 20th century; the archive fund of the
National Academy of Sciences of Ukraine. A multi-million-dollar collection of foreign
scientific literature, the largest collection of publications of the Ukrainian diaspora,
manuscripts and printed works of national minorities living in Ukraine (Bulgarians,
Poles, Germans, Greeks, Hungarians, Romanians, Czechs, Slovaks, Crimean Tatars,
etc.).

Of international importance are the collections of manuscripts and publications of
the Jewish fund, historical libraries of cultural and educational institutions of the 18th—
20th centuries, family collections of prominent personalities of Polish, Lithuanian,
Belarusian, Greek, Russian origin, including the libraries of the Polish king Stanistaw
Poniatowski, the collection of the Counts Khreptowych, the Barons Chaudoire, etc.

Preservation and support of an object of national heritage requires a complex of
works that should ensure the proper functioning and preservation of the unique fund of
the National Library of Ukraine named V. I. Vernadskyi. The Library's document
storage system and material and technical base need to be optimized for the re-
equipment of the main library production lines, as well as for the renovation of the
Library's premises.

Organizational measures should be aimed at further expanding access to the
scientific object and its effective use, which will be facilitated by maintaining
regulatory storage regimes for funds to ensure their physical preservation,
implementing stabilization measures to slow down the aging processes of the material
basis of documents on paper, parchment and modern media, and making electronic
copies of documents. To optimize the actual physical condition of documents that
constitute the national heritage, both restored copies and copies that require a certain
amount of stabilization and restoration operations, modern devices and special
complex technological equipment are needed.
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KOHLEHTPALIA ITPO- TA ITPOTU3AITAJIBHUX
IHTEPJEHKIHIB Y HAIIIEHTIB 13 XPOHIYHUM
I'EHEPAJII3OBAHUM ITAPOAOHTUTOM Y
HACEJIEHHA IPU®POHTOBOI'O MICTA

JAmutpieBa Oxcana OQuiekcanapiBHa

acriipanTka phd cromartonoriunoro gakyabTeTy

Kadepu IporeIeBTUYHOI Ta XIpypriuHOi CTOMATOJIOT11
3amopi3pKoro JAepKaBHOTO MEAUKO-(PapMaIieBTUIHOTO YHIBEPCUTETY
Yxkpaina

AKTyaJIbHICTH

XpoHiunuii reHepanizoBaHuid TapoAoHTUT (XI'TI) 3anumiaeTscs oOnHIED 3
MPOBIAHUX MPUYMH BTPaTH 3yOIB Y JOPOCIOTO HACEJIEHHSA Ta CyTTEBO BILIMBAE HA
AKICTh JKUTTS MAIllEHTIB. 3aXBOPIOBAHHS XapaKTEPHU3Y€e€TbCsS TPUBAIMM IEpPeOIrom 13
nepioJjaMy  3aroCTPeHHs Ta peMICli, [0 3yYMOBJIEHO CKJIAJHOI B3a€EMOJIEI0
MIKpOOHOTO (pakTOpy Ta IMyHHOI BIJIIIOBIJI OpraHi3My.

B ymoBax mpupoHTOBOTO perioHy AO0JAaTKOBI MCHUXOEMOI[IHI HAaBaHTAXKEHHS,
MOPYIICHHS JIOCTYMy JO CTOMATOJOTIYHOi JOMOMOTH, 3MIHM XapyyBaHHsS Ta
TIT€EHIYHUX HaBUYOK MOXYTh MTOCUIIIOBATH TMEpeOir 3anaibHOr0 MpoIecy Ta CIPHUITU
oro xpoHizamii. Y [HMX YMOBax OCOOJMBOrO 3Ha4yeHHS HaOyBa€ BHUBUCHHS
MOJICKYJISIPHUX MEXaHI3MIB 3amajieHHs, 30KpeMa pOJl IUTOKIHIB SIK KIFOYOBUX
MeJ11aTopiB IMyHHOI BIAMOBIII.

InTepneiikiau IL-1f Ta IL-6 BiairpatoTs NpoBIAHY pOib y NIATPUMaHHI 3alaJeHHs,
CTUMYJIIOIOYM OCTEOKJIACTUYHY aKTUBHICTb 1 IETPaJalliio TKAaHUH MapoAOHTa, TOMI SK
IL-10 3a0e3mneuye npoTU3aNaibHy PETYISALII0 Ta 0OMEXY€ TKAHUHHE YIIKOIKEHH [ 1,
2]. Ominka iX CHIBBIIHOIICHHS JO3BOJIIE BHU3HAYUTH AKTUBHICTH IaTOJOTIYHOTO
MPOLIECY Ta CTYIMiHb IMYHHOTO JUCOANTAHCY a TAKOX PO3IIISAIA€THCA SIK 1H(HOPMATUBHUIMA
MIJIX1]] O OLIHKY Mepediry mapogoHTUTy [3].

Meta gocaigKeHHs

Ominut  koHuentpamio mpo- (IL-1B, IL-6) Ta nporuzanansuux (IL-10)
IHTEpJICHKIHIB Yy SICHEBIM piWHI MAaI€HTIB 13 XPOHIYHUM Te€HEpaTi30BaHUM
MapOJIOHTUTOM.

Marepiajau i meToau

Y  JgochipkeHHS BKJIIOYEHO TMAIEHTIB 13 XPOHIYHMM TEHEpaTi30BaHUM
MapPOJIOHTUTOM CEPEIHBOTO CTYMEHS TSIKKOCTI, SIK1 Oy PO3MOITICH] Ha TPU TPYIHU
3aJIe)KHO BiJl TIOAABINO] TAKTUKH JIIKyBaHHS.

Kininiyae oO6CTeXXeHHS BKJII0YATI0 BU3SHAYEHHSI TNIMOWMHU TTapOIOHTAIbHUX KUIIEHb
(PPD), iunexcy kpoBorouuBocTi (PBI), ririeHiuHux mnoka3HuKIB, iHIEKCYy PMA,
inaexcy Ramfjord ta crynens pyxomocrti 3y6iB 3a Miller.
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3a0ip scCHEBOi pIIMHM TPOBOJUIM CTAaHJAPTHUM METOJOM 13 TOJAJBIITUM
Bu3HaueHHAM KoHreHtpaiii IL-1p, IL-6 ta IL-10 3a qomomororo iMmyHO(hEpPMEHTHOTO
aHami3y.

Cratuctuyny  0oOpOoOKy  pe3yabTaTiB  3MIMCHIOBAIM 3  BHUKOPUCTaHHSIM
napaMeTpUYHUX Ta HEeMapaMeTPUYHUX METOJIB 13 BU3HAUYECHHSM CEpElHIX 3HAUCHb
(M = SD), menianu (Me, Q1-Q3) ta mocToBipHOCTI BigmMiHHOCTEH (p < 0,05).

Pesyabraru

Ha mouarky nOCHipKeHHsS y TAaIl€HTIB YCIX TPyl BCTAHOBJIEHO OIHOTUITHUN
XapakTep 3MIH IUTOKIHOBOTO MPOQI0 SCHEBOI piiUHHU. Big3HaueHO MmiABUIIEHHS
piBHIB mpo3ananbHux 1HTepiekkiHiB IL-1f ta IL-6 mpu ogHOYacHOMY 3HHIKEHHI
KOHIIEHTpallii MpoTu3anaibHoro iHTepueikiny 1L-10.

Cepenni 3naueHHst IL-1B cranoBunu 142,6-145,1 nr/miu, IL-6 — 118,4-120,7
rr/mi, Toai sk 1L-10 — 12,4-12,8 nir/mi. Taki mOKa3HUKH CBIIYaTh MPO MepeBaKaHHS
Mpo3anajabHOi AaKTUBHOCTI Ta HEAOCTATHICTh KOMIIEHCATOPHUX MPOTHU3ANaTbHUX
MEXaHI3MiB.

AHaJi3 po3nouUTy 3Ha4eHb M0Ka3as, 10 OUIBIIICTD NalieHTiB (63,6—67,7 %) manu
koHreHTpauii IL-1p ta [L-6 y Mexax MIXKKBapTHJIBHOTO J1alla30HY, 110 BIANOBIIAE
CTaHy CTaOUIBHOTO, ajieé TMEPCUCTYIUOro 3amajeHHs. YacTtka oci0 13 BHCOKHUMHU
3HAQUECHHSIMHU LUX TOKa3HUKIB cTaHoBuia 16,1-18,2 %, mo Moxe CBIAYUTH MPO
1HAUBITyaJIbHY BapiaOeabHICTh IMyHHOI BIJIOBI/II Ta PI3HY aKTUBHICTh ATOJIOTTYHOTO
IIPOLIECY.

Hns IL-10 xapaktepHum Oyfo TepeBakaHHS HHU3BKMX 1 CEpeAHIX 3HAYCHb,
npudomy a0 45,2 % maiieHTiB MaJId MOKa3HUKH Y HIDKHbOMY KBapTuil. Lle cBiaunTh
PO HEIOCTAaTHIO AaKTUBAIlII0 MPOTU3AMAIBHUX MEXaHI3MIB 1 HECHPOMOXKHICTh
opraHizMy e(heKTHBHO OOMEKHUTH 3anadbHUI MpoIiec.

[TopiBHSIPHUM aHANI3 MDK TpylNnaMd HE BHUSIBUB CTAaTUCTUYHO 3HAUYIIMX
BiaMiHHOCTEH (p>0,05), 1m0 MIATBEPAXKYE iX IMOYATKOBY KIIHIYHY Ta Ol0XIMIYHY
OJTHOPIIHICTbD.

OTpuMaHi pe3yibTaT y3TOKYIOThCS 3 KIIIHIYHOK KapTUHOIO 3aXBOPIOBAHHS, JJIsI
SIKOT XapaKTEPHI HASBHICTh MAPOJOHTAILHUX KUIIICHB, KPOBOTOUMBICTh SICCH Ta O3HAKH
JNECTPYKLIi KICTKOBOi TKaHWHU. BcTaHOBIEHMII LMTOKIHOBUW mpoduib BigoOpaxae
CTaH XPOHIYHOTO HU3bKOIHTEHCHUBHOTO 3amajeHHs, 110 MIATPUMYETHCS MOCTIHHOIO
aKTUBAI[IEI0 MpO3analbHUX MEXaHI3MiB.

BucHoBox

VY mamieHTiB 13 XPOHIYHUM TEHEPATI30BaHUM MApPOJOHTHUTOM BCTAHOBJICHO
BUpAXEHUH NHcOaIaHC MUTOKIHOBOTO MPO(MUII0 SCHEBOI PIAWHM, IO MPOSBISETHCA
nigBuieHHsM piBHIB IL-1B Ta IL-6 npum 3Hmwxkenni IL-10 1 BimoOpaxkae cran
XPOHIYHOTO HM3BKOIHTEHCUBHOTO 3anajeHHs. OTpumaHi JaHl MATBEPIHKYIOThH
MPOBIAHY pOJIb TPO3aNaJbHUX IUTOKIHIB y TIATOT€HE31 3aXBOPIOBAaHHSI Ta
OOTPYHTOBYIOTh HEOOXIJHICTh IX ypaxXyBaHHS MPHU OLIHII AKTUBHOCTI MaTOJIOTTYHOTO
MpoLIECY.
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THE IMPORTANCE OF IRRADIATED MATERIAL
CHARACTERIZATION

Khvalin Denys
Candidate of sciences (engineering), senior research worker
Institute for Safety Problems of Nuclear Power Plants, NAS of Ukraine

When selecting and optimizing the methods for radioactive materials management,
it should be taken into account that radioactive materials from the different parts of
reactor may have the different levels of contamination. In particular, the management
methods depend on the characteristics of nuclear material, the manufacturability and
cost-effectiveness of the selected processing method.

Nuclear graphite is the largest part of solid radioactive waste accumulated in the
world. The problem of irradiated graphite management is relevant for many countries
where graphite-moderated reactors (including those for military purposes) were
operated: USA, UK, France, Spain, Japan, Italy, Germany, Lithuania, China, and
others.

In Ukraine, the power units of Chornobyl nuclear power plant (NPP) with High-
Power Channel-type Reactors (RBMK) are in the process of decommissioning, which
means that in the near future it will be necessary to dismantle more than 5400 tons of
spent reactor graphite. The most part of radioactive graphite there is in the reactor
stacks of the Chornobyl NPP. Since the present adopted concept for the management
of this graphite stipulates its retention in the reactor facilities of the Chornobyl NPP
units until 2068, the direct studies of this material are complicated. In the RBMK
reactors, besides the stacks, the graphite is also used in the sleeves and split rings of
pressure tubes.

To develop plans for future work on decommissioning the Chornobyl NPP power
units, it is necessary to assess the composition and activity values of radionuclides,
accumulated in structural materials and building construction during the operation of
the power unit. In particular, to choose the methods and time periods of graphite
management, the information on the composition and level of radioactive nuclides in
this material is necessary.

According to the certain calculations for different time periods after operating the
power units, the share of graphite stack and graphite elements of pressure tubes in the
total amount of reactor radioactive waste can vary within the range of up to 80 %. The
calculated estimates of radioactivity and their error are primarily determined by the
inaccuracy for the data on the properties of initial structural material and the error for
the calculation of neutrons flow density [1, 2]. At the same time, it is namely the
graphite elements of reactor that have the greatest uncertainty of initial isotopic
composition. Therefore, only the experimental determination of isotopic composition
and activity for irradiated graphite samples can provide the necessary «reference point»
for verifying the calculated data. This will allow retrospectively adjusting the initial
composition of impurities and increasing the accuracy of calculated estimates of
activity for the reactor taken as a whole.
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According to the studies [3, 4], the main source of graphite contamination with the
long-lived radionuclides caused by the processes of impurities activation, including
those adsorbed during the reactor operation. When analyzing the radionuclide content
of irradiated graphite, the most difficult thing is to investigate the influence of initial
composition and impurity content on the total activity of graphite [2, 3, 4]. The main
problem is associated with the uncontrolled irregularity in the content and distribution
of impurities during the production process, both within a batch of products and within
a single product.

Impurities in the reactor graphite contain a large number (up to 30) of widely-
distributed species of elements with the concentration of 10*-107° % by mass, many of
which due to the complex chemical reactions form the long-lived radionuclides.
Together with this group of radionuclides, the fission products and actinides are present
in graphite. In addition, according to the studies [1, 3, 4], regardless of fuel particles with
the accident origin, the fission products and actinides are detected in graphite due to the
impurities of natural uranium and thorium in the reactor graphite (up to 5—10 %), as well
as technological contamination of the surface casing of fuel elements with the uranium
during their production. The adsorption of gases in the reactor graphite during the
operation can significantly determine its activity. Ignoring this fact can leads to incorrect
results and conclusions, which in turn causes the incorrect planning and solving the task
of decommissioning the Chornobyl NPP power units.

On the basis of foregoing the following conclusion could be obtained:

the choice of technology for treatment and decontamination of irradiated material is
influenced by a number of factors, including the level of radioactive contamination and
available radionuclides; therefore, the characterization of irradiated material is an
important stage for scientific substantiation of methods for irradiated material
management.
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JANHAMIKA ®OPMYBAHHS TEIIJIOBUX XBWUJIb B
YMOBAX I'VTIOBAJIBHUX KIIIMATHYHHUX 3MIH

Meabnuk Cepriit Boarogumuposuy,
K.T.H., JOLIEHT, JIOIICHT,
Hartionansauit yHiBepcuTeT «OiechKa MOTITEXHIKA

Ky3nenosa Mapis BasiepiiBua,
3100yBavKa MepIIoro piBHs BUILIOI OCBITH,
Hamionaneuuit yniBepcutet «Oecbka MomiTexHIKa

I'mobanbHa 3miHa kimiMaty B XXI CTOMITTI CYNpPOBOIKYETHCS HE JIMIIE
MOCTYNOBHM 3pOCTaHHSIM CEPEeIHBOI TUIAHETAapHOI TeMIepaTypu, a H pIi3KUM
30UTPLIEHHSIM YaCTOTH Ta IHTEHCHBHOCTI €KCTPEMAJbHUX METEOPOJIOTTYHHUX SBHII.
Cepen HuUX 0c00JIMBE MICIE MOCIIAIOTh TEIUIOBI XBHIIL, SIK1 3 PIAKICHUX aHOMAJIii
MEePETBOPUITUCS HA CUCTEMHY 3arpo3y JJisi CTaOLIBbHOCTI eKocucTeM, QyHKIIIOHYBaHHS
€KOHOMIKH Ta TpoMajJicbkoro 370poB's. [lutanus imenTudikaiii Ta mporHo3yBaHHSA
JTUHAMIKH TETJIOBUX XBUJIb € KPUTUYHO BKIIMBUM JUIsl pO3POOKH CTpaTerii ajanTarrii
MICBKHX arjomepariit [1-4].

Mera pgocCiaiKeHHSA. BCTaHOBIEHHSA JOKAJIBHUX OCOOJIMBOCTEH JIUHAMIKH
TEIJIOBUX XBWJIb Y MICTax 3 pi3HUMHU TreorpadiyHUMU yMoBaMHu (IIPUMOPCHKHUX Ta
KOHTUHEHTAJbHUX) Ta OOIPYHTYBaHHS NUISIXIB ajanTallli MICbKOTO CEpeIOBHINA J0
Cy4acHUX KJIIMaTUUYHUX BUKJIUKIB.

VY cBITOBIM KJIIMATOJIOT1i 10C1 BIACYTHE €JMHE YHI1(DIKOBaHE BU3HAYEHHS «TEIIOBOI
xBuJI». Kputepii BapiroloThCsl 3aJIEKHO BiJl PETIOHY Ta METH JOCHIKCHHS. Y JlaHii
poOoTI 3a poOoue BHU3HAYECHHS MNPUKWHATO HAWUOUIBII TOIIMPEHY Y KIIMAaTUYHUX
TOCIIDKEHHSIX MOJEJNb: MEPEBUILIEHHSI CepenHbo000Boi Temneparypu Ha 5°C
B1JIHOCHO KJIIMAaTUYHOI HOPMH MPOTATOM 5 1 OUIbIIE AHIB TOCTIUIB [ 1].

Brus rimo6ansHOTO MOTEIUTIHAS Ha TEHE3UC TETUIOBUX XBHIIb PEalli3yEThCS Uepes
nBa GyHIaMEHTAIbHI MEXaHI13MU: TEPMOJIMHAMIYHUN Ta TMHAMIYHUN — TIOB'A3aHUN 13
nedopMaIriero BACOTHUX CTPYMHUHHUX TEU1H.

AHani3 T00aNbHUX Ta PEriOHATBHUX TPEHIB. 3a JaHUMU MiXKYpsSAOBOI rpynu
excrieptTiB 3 nutanb 3MiHU KiiMaty (IPCC AR6) ta BcecBiTHROT METEOPOIIOTTUHOT
opranizamii (WMO), 3a ocTaHH1 pOKHM KUIBKICTh JHIB 13 TEIJIOBUMHM XBWJISAMH Ha
MJIaHEeTI 3pociia y 2—3 pa3u MopiBHSAHO 3 0a30BUM mnepiogoMm 1961-1990 poxis [3, 4].

Oco0suBHii 1HTEpEC CTAHOBUTH PerioHajbHa AUHAMiKa B YKpaiHi Ta cnenudika
NpUMOPChKUX MicT. Ponb Mopst y ¢dopMyBaHHI MICBKOTO MIKPOKJIIMATy IMiJ 4ac
TEIJIOBUX XBUJIb € MOABIHHOIO. 3 OAHOTO OOKY, aKBAaTOPisl BUCTYMAE SIK TTraHTCHKUMA
TEIJIOBUHN aKyMYyJISTOp, JEIIO MOM'AKITYIOUH MIKOBI TEMIEpaTypH MOBITPS. 3 1HIIOTO
00Ky, BHCOKa BIJIHOCHA BOJIOTICTh MOPCBKOTO TOBITPS CYTTEBO MIABHUIINYE 1HACKC
TEIUIOBOTO cTpecy. YUepe3 YCKIAQAHEHY TEPMOPETYJISIi0 JIIOJICBKOIO OpraHizmMy
(3HMKEeHHS e(DEKTUBHOCTI BUTIAPOBYBAHHS).

st anamizy TemmeparypHUX 3MiH OyJiM BUKOPHUCTaHI JaHl CepeaHbO1000BO1
temrepatypu 3a 2001-2025 pp. [5] y wmictax: Kponuuunekuii (Ykpaina), Oneca

63



ECOLOGY
GLOBAL TRENDS AND DIRECTIONS OF SCIENTIFIC RESEARCH DEVELOPMENT

(Ykpaina), Apan (Pymynis), Jlrobnsna (Cnosenis), XKenesa (IlIBeiiuapis), Haut
(Dpantis). Kpim KponuBHHLIBKOTO MicTa po3TallioBaHi MPUOIM3HO HA OJHINA IIUPOTI
3 M. Oneca. Cxema po3TamryBaHHS ToKazaHa Ha puc.l. 3a 6a3oBwuii mepion Oymaemo
BpaxoByBaTH cTaHAapTHHM 30-piuHUil MPOMDKOK, KkHil BcecBiTHA MeTeoposoriuna
opranizamis (BMO) Bu3Haunna SK MOTOYHUN €TAJIOH ISl OI[IHKH CYy4acHOTO CTaHy
kiiMaty (1991-2020 pp.). Binxunenns TemnepaTypH Bii HOpMHU, 0OUUCITIOIOTHCS caMe
BIJIHOCHO CEpEeHIX 3HAYCHB I[LOTO TMEPIOy.

Binopycy
Higepnanam

Eennsin Hinesinma

Moxcembypr

Mapx
Pare

Cnoaayumna

o Spamin

-ADCTpiR

Yropuiwsa
o)

Cnoeenis

Xopearin

Tropanys
Fronze

franim

Pucynok 1 — Cxema po3srairyBaHHsI 00OpaHUX MICT.
Jxepeno pucyHka [6]

KinbkicTh XBWIJIb 1O pOKax 1 iX JUHAMIKa MpeACcTaBieHa Ha pucyHkax 2 1 3. Jlus
M.Onecu 1 M.KponmuBHUIILKOTO BOHA MIPEACTaBIIEHA HA puC. 2.

y =0,0523x - 100,86 14 y =0,1494x - 294,25
R*=0,0204 R?=0,1537

10

12
10

o N B~ OO

2000 2005 2010 2015 2020 2025 2000 2005 2010 2015 2020 2025

Pucynok 2 — /lunamika TeruioBux XBuwib i1 M.Opaecu (a) 1 m.KpanuBauiibkoro (0).
JI>xepeno pucyHka: po3poOka aBTOPIB.

s m.JIro6nsitau 1 M.HalT nipeacTaBieHa Ha puc. 3.
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35 y = 0,0208x - 40,168
R?=0,0177
3 0

I

y =0,1885x - 373,85
R?=0,2155

2000 2005 2010 2015 2020 2025 2000 2005 2010 2015 2020 2025

Pucynok 3 — J/lunamika TeTIoBUX XBWIb sl M.JIr006msau (a) 1 m.HanuTt (0).
JI>keperno pucyHka: po3poOKa aBTOPIB.

OTpumaHni pe3yJIbTaTh JO3BOJIMUIN KIACH(DIKyBaTH MICTa 32 TUIIOM 3MiH:

o Kontunenranpuuii kmacrep (micta: KponuBaunpkuii, Apan (Pymywnis),
Jlro6nsna (Crnosewnisi), XKenepa, (ILlIBeitmapis)): crmocTepiraerbcs CTaTUCTUYHO
3HAYYIIE MIJABUIIEHHS KUIBKOCTI TEIUIOBUX XBHJIb. BIJICYTHICTh BETHUKHX BOIHUX
00'eKTIB Ta IIBUIAKHA BIATYK IPYHTY Ha paJlalliiHU M[OpOrpiB CHPUSIOTH
1HTEeHCU(DIKaLli eKCTPEMAIIbHUX SIBULL.

o Ilpumopcekuii knactep (micta: Opeca, Hant (®panuisn)): Tex QPikcyeTbes
TEHCHIIISI 10 3pOCTaHHsI, TPOTE BOHA € CTATUCTUYHO HE 3HAUYIIIA.

BucnoBku. JlocniipkeHHsT MIATBEPIKYE, 10 JIWHAMIKA TEIJIOBUX XBWJIb Mae
BUPAXEHY pETioHaJbHy crHeuudiky, 3yMOBJIEHY SK IJIOOAIbHOI LHUPKYISALIEI0
aTMocdepH, Tak 1 JJokambHUMH (Pi3uko-reorpadiunumu paxropamu. KoHTUHEHTANBHI
MicTa YKpainu Ta €Bponu Hapasi nepedyBaroTh IiJl HAOUIBIIUM THCKOM 3POCTAaHHS
YaCTOTU XBUJIb TEILIA.

[Tomanpiii HaykoBI pO3BIIKM OyayTh CHpPSAMOBAaHI Ha JETaJbHUN aHaMI3
CUHONTHUYHUX YMOB (OPMYBaHHS KOHKPETHMX XBHJIb Ta pPO3POOKY HAYKOBO
OOTpyHTOBAaHMX PEKOMCHJAIIHN 11010 ajanTarlii MiChbKOTO cepeoBHUIla (03eICHEHHS,
3MiHa ab0e0 TMOBEPXOHb, ONTHUMI3allisl CHUCTEM OXOJOKEHHS) /10 HEMHHYYHX
KIIIMaTHYHUX 3MIH.
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METOJAUYHI ACIIEKTU AETEPMIHOBAHOI'O
3JINTTA MYJIbTUIKEPEJIBHUX JTIAHUX 3A
CHIVIbBHUM YACOBO-ITPOCTOPOBUM KJIIOYEM

Yepuum Pycian Boaogumuposuy

AcmipaHt

IBaHO-®PpaHKIBCHKUN HAITIOHATBHUN TEXHIYHUM YHIBEPCUTET HA(TH 1 Ta3y
M. IBaHO-®DpaHKIBCHK, YKpaiHa

AKTyaJbHiCTB. Y  3amayax  €KOJIOTIYHOTO  MOHITOPHHTY  1HTerparis
MYJIBTUJDKEPENIBHUX JAHUX € OJHHUM 13 KJIIOYOBHX CIOCOOIB  IMiJBUILEHHS
1HOOPMATUBHOCTI aHANITUYHUX HAOOPIB, OCKIUIBKM Ja€ 3MOTYy TO€IHYBaTH
CYMYTHHKOBI, MOJIEJIbHI, peaHalli3Hl Ta 1HIII MPOCTOPOBO-YACOBI CIOCTEPEIKEHHS B
€IMHOMY MpocTopl o3HakK [1; 2]. BonHoyac HaykoBa iHTeprpeTauis Takux HaOOpiB
BU3HAUAETHCSI HE JIMIIE BIIACTUBOCTSMH OKpPEMHX JDKepel, a i (QopMalbHUMU
npaBmwiaMu iX moegHaHHS. OIHIEID 3 METOAMYHO BAXKIUBUX, alieé HEIOCTATHHO
apTHKYJIbOBAHUX IMPOOJIEM € Te, IO JETEPMIHOBAHE 3JIUTTS 3a CHIJIBHUM YacoBO-
MIPOCTOPOBHUM KJIFOYeM (POpPMY€E HE TOBHHI MAaCHUB TOCTYITHUX CIIOCTEPEKECHb, a JIUIIIE
MIIMHOXKHHY  3allMCIB, JJIA SKUX OJHOYACHO 3a0€3MeYeHO  MDKIKEPENbHY
BIAMOBIAHICTE [3; 4].

Meta po6oTm nojsrae B y3aralbHEHHI METOJUYHUX ACIHEKTIB JETEPMIHOBAHOTO
3IUTTS. MYJIbTHIKEPETbHUX JAaHUX 32 CHIJIBHUM YacOBO-IIPOCTOPOBUM KIIIOYEM Ta B
OOTpYHTYBaHHI TOTO, IO TPABWJIO IHTETpallii CIiJ pO3rIsAaTH SK OJHY 3 YMOB
KOPEKTHOI IHTepHpeTallii iHTerpoBaHOr0 HAOOPY JaHUX.

[HTerpamist MyJlIbTUDKEPEIbHUX JaHUX Y E€KOJOTIYHMX JOCHIDKEHHSIX 3a3BUYai
nepeadayae NoNnepeHe y3roKeHHs 4acOBO1 JUCKPETU3ALIli Ta MPOCTOPOBOI OJUHUIIL
aHaiizy. Y IpakTUYHOMY CEHCI 1I€ O3Ha4Ya€ mepexija BiJ pi3HOPIIHUX YACOBUX KPOKIB
1 TMPOCTOPOBUX OO’€KTIB JI0 CHUIBHOTO KIIOYa, SAKUH OJHO3HAYHO BH3HAYAE
aHAMITUYHMIA 3amuc. 3a TakKoro MiAXOAY KOXKEH pAJOK IHTErpoBaHOi TaOuMIl
IHTEPHPETYETHCS SIK CYKYNHICTh 3HAYEHb MOKA3HUKIB, 1110 HAJIEXKaTh 1O OJAHOTO M TOrO
CaMOT0 YacOBro IHTEpBaly Ta OJHI€T i Ti€l camoi mpocTopoBoi oguuui [ 1; 3].

MeToau4HO TPUHIMIIOBUM € T, M0 TAaOIWYHE 3JIUTTA 3a TaKUM KIIOYEM Mae
JIeTepMIHOBaHUM Xapakrep. SIKIO A MOE€IHAHHS 3aCTOCOBYETHCS OIEPATOP
BHYTPIIIHROTO 3 €IHAHHS, 30KpeMa peamizoBanuii y Google Earth Engine sk
ee.Join.inner(), 10 pe3ynbTary MNOTPAIUISIOTH JIMIIE Ti 3amUCH, IS SKUX ICHY€
BIJIMOBIJIHICTh y BCIX TaONWIsIX, mo OepyTh y4acTh y 37uTTi [5]. Y Tepminax
aHATITUYHOI 1HTEpHpeTalii 11e o3Havae, Mo 1HTErpOBaHUN HAOIP JaHUX CKIIAIA€ThCS
JIUIIIE 13 3aMKCIB 13 TTOBHOIO MDKDKEPETHHOIO BIIMOBIIHICTIO. BianmoBigHO, BiH HE €
MEXaHIYHOIO0 CYMOIO BCIX JIOCTYNHHX CIIOCTEPEKEHb, a SIBJISIE COOOIO IMiJIMHOXKHUHY,
chopMoBaHy 3a Hamepe ] BU3HAYEHUM MPAaBUIJIOM CYMICHOCTI [3; 5].

3a TakuX YMOB IIPOIYCKH B OKPEMHUX JDKEpENIax He 3HUKAIOTh, a TPaHC(HOPMYIOThCS
y 3BY>KE€HHS (DAaKTUUHOT OCHOBHU aHaII3y. SIKII0 Xx04a O B OJTHOMY JDKEpEi IJIs MEBHOT
4acOBO-IIPOCTOPOBOT KOMOIHAIIIT BIICYTHIN BaJIlIHUM 3aIUC, TAKUH PSIZIOK HE BXOJIUTh
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70 1HTerpoBaHoi Tabnuii. HaciaigkoM mboro € CKOpoueHHsI €()EKTUBHOTO MEPioay
CIIOCTEPEKEHb, 3MEHIIIEHHS KIIBKOCTI JJOCTYIMHHUX 3alHCiB, & TAKOK HEPIBHOMIPHICTh
gacoBoi ab0 TPOCTOpPOBOi mMATpUMKH maHux [2; 3]. g eKoyoTiYHMX 3amad Iie
0COOJIMBO BXKIIMBO, OCKUIBKH BIJICYTHICTh IAHUX YaCTO TIOB’sI3aHAa HE 3 BUTIAJKOBUMH
YUHHUKAMH, a 13 CE30HHICTIO, XMAapHICTIO, SKICTIO BHUXIJIHUX BUMIPIOBaHb,
cnenupiko MONEPeTHbOi 00poOKH ab0 PI3HOI YYTIMBICTIO JDKEpENl 10 YMOB
crioctepexeHHus [1; 2].

OTxe, 1HTErpoBaHUN Habip HE MOXHA ABTOMAaTUYHO I1HTEPHPETYBATH SIK
penpe3eHTaTUBHUM i1 BChOT'O MOYATKOBOTO MEPIOy CIOCTEPEKEeHb abo Uil BCiel
CYKYyIHOCTI TPOCTOPOBHUX OJWHHUIL. HacmpaBai BiH penpe3eHTye JHIIE Ty
MIIMHOXKHWHY YacOBO-TIPOCTOPOBUX KOMOIHAIIM, i1 SKUX 3a0€3MeUeHO TIOBHY
MDKDKEpEIbHY Y3TOJDKEHICTh. TOoMy MOpIBHSHHS MK 4YacOBUMH I1HTEpBaJlaMH,
TepuTopiiMH ab0 MoJesMH, TOOyJOBaHMMH Ha TakoMy Habopi, MaloTh
CYNpPOBOKYBATUCS SIBHUM YpaxyBaHHSIM TOTO, III0O OCHOBa aHali3y (OPMYETHCS HE
JIUIIE €KOJIOTIYHOIO BaplaOeIbHICTIO, a i caMuM MpaBujioM iHTerpaiii [3; 4]. [Hakiie
ICHy€ pU3MK MPUIUCATH YaCTHUHY BHSIBICHUX BIMIHHOCTEH NPHUPOAHUM abo
aHTPOTIOTEHHUM YWHHUKAM TOJi, KOJM BOHM YAaCTKOBO 3yMOBJICHI 3MIHOIO CKIIady
JIOCTYTTHUX 3aIUCIB.

3 HAyKOBO-METOJUYHOTO TMOTIIALY 1€ O3HaYa€, 110 MPABUIIO BHYTPIIIHBOTO 3ITUTTS
Ma€e JIOKYMEHTYBaTHUCA HE SIK CyTO TEXHIYHAa JeTalb peaii3aulii, a gK CKJIaJ0Ba
KOHTPAaKkTy JaHUX. Takuil KOHTPAKT BHU3HAYA€ MEXI KOPEKTHOTO BUKOPUCTAHHS
IHTErpOBaHOTO HA0OPY: SIK1 YACOBI IHTEPBAIU (PAKTUYHO MIATPUMAHI, SIKI IPOCTOPOBI
OJIMHHUIIl MAIOTh MOBHE MOKPUTTS, HACKUJILKH PIBHOMIPHOIO € CTPYKTypa 3aIlucCiB 1 B
SAKUX MEXKax pe3yJbTaTH MOXYTh BBAXKATHUCS 31CTaBHUMHU [2; 4]. Y 1IbOMY KOHTEKCTI
MPO30PICTh MPABUIIA THTETPAILlli € HE MEHIII BAXJIMBOIO, HI’K XapaKTePUCTUKA BUX1THUX
JoKepen abo OMKC alrOPUTMIB MOJICITFOBAHHS.

BucHoBku. JleTepMiHOBaHE 3JIHUTTS MYJIbTHIKEPEIbHUX JaHUX 3a CIHITLHUM
4acoBO-IIPOCTOPOBUM KJO4eM 3abe3neuye (opMallbHO OJHO3HAYHE (POPMYBAHHS
IHTErpOBAaHOTO HAOOPy AaHMUX, aje BOAHOYAC OOMEXYye HOro penpe3eHTAaTUBHICTD 1
MeX1 KOPEKTHOTO 3aCTOCyBaHHS. BUKOpHCTaHHS BHYTPILNIHHOTO 3’€THAHHS O3HAUaE,
0 JO aHajmi3y BKJIIOYAIOTHCS JIMIIE 3alMUCH 3 TMOBHOK MDKIKEPETHHOIO
BIJIMOBIJIHICTIO, TOJZI SIK MPONYCKM B OKPEMHUX JDKepenax TpaHCPOpMYyIOTbCS Y
CKOPOYEHHSI TMEpIOAY CIOCTEPEXKEHb, HEPIBHOMIPHICTb MHPOCTOPOBO-YACOBOTO
MOKPUTTS Ta 3MiHY (PaKTMYHOI OCHOBHM TOpPIBHSHB. ToMy mpaBuiio iHTerparii mae
PO3IIIAIaTUCA K CAMOCTIHA METOJUYHA YMOBA IHTEPIIPETAIlil €KOJIOTTYHUX JTaHUX 1
OyTH SIBHO 3aJIOKyMEHTOBAaHUM Y JOCIII>KEHHI.
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Corporate social responsibility is commonly treated as a product of late twentieth-
century management thought, yet the idea that wealth carries obligation toward the
broader community is far older than the term itself. Tracing the lineage of that idea
across several distinct historical periods reveals how deeply rooted, and at the same
time how profoundly transformed, the relationship between economic activity and
social duty has been. This paper offers a condensed historical overview of the concept,
moving from the collective obligations of pre-industrial societies through the
philanthropic experiments of the industrial era, the academic crystallisation of CSR in
the twentieth century, and the ongoing shift toward formalised ESG frameworks in the
twenty-first. Such a retrospective is not merely of antiquarian interest; it sheds light on
why certain tensions within CSR discourse, between voluntarism and regulation,
between shareholder profit and stakeholder welfare, persist to this day and remain
unresolved.

In the earliest civilisations, the notion that persons holding economic resources
owed something to the community was inseparable from moral and religious life.
Sumerian communities of the third millennium BCE shared a collective duty to
maintain irrigation canals on which communal survival depended, an arrangement that
presupposed mutual accountability long before any formal legal code of commercial
conduct existed [1]. In classical Greece, wealthy citizens were expected to fund
theatres, festivals, and naval expeditions, activities that were understood not as acts of
personal generosity but as civic duties attached to prosperity. The Roman patron-client
system operated along comparable lines: prominent families financed public works,
from aqueducts to grain distributions, consolidating political influence while
discharging what was felt to be a natural obligation of the propertied class [2]. Medieval
Europe shifted the institutional locus of social provision toward the Church and the
guild system. Trade guilds, merchant brotherhoods, and craft associations maintained
hospitals, poorhouses, and schools, blending economic self-interest with religious
imperatives of charity. In Islamic civilisation, the institution of zakat, an obligatory
alms-tax, and waqf, inalienable charitable endowments funding schools, hospitals, and
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roads, formalised economic responsibility into structures that functioned much like
modern social programmes [3]. By the early modern period, as mercantile capitalism
gained momentum, wealthy trading houses financed urban infrastructure and
educational institutions, gradually turning philanthropy into a calculated strategy for
bolstering commercial reputation and civic standing [1].

The Industrial Revolution marked a decisive rupture. Factory production, mass
migration from countryside to city, child labour, hazardous working conditions, and
environmental degradation created social pressures that older charitable models could
not absorb. It was in this turbulent context that some industrialists began experimenting
with what might be called proto-CSR. Robert Owen stands out among them. At New
Lanark in Scotland he built a textile community that provided workers with decent
housing, schooling for their children, shorter working hours, and access to medical
care. Owen argued, with considerable practical evidence behind him, that treating
workers humanely was not an act of charity but a sound business proposition that raised
productivity and lowered turnover [4]. His conviction that rational persuasion alone
could transform social relations proved naive, yet the tangible achievements of New
Lanark planted the seed of a powerful idea: that employers bear a responsibility for the
welfare of those whose labour generates their wealth. In the second half of the
nineteenth century, Titus Salt constructed Saltaire in West Yorkshire, a model
industrial village now recognised as a UNESCO World Heritage Site, combining
textile manufacturing with purpose-built housing, parks, and civic amenities for
workers [5]. George Cadbury pursued a similar vision at Bournville, where employees
of his chocolate factory lived in a planned settlement designed to promote health,
recreation, and education [6]. Across the Atlantic, John D. Rockefeller channelled
industrial wealth into foundations that funded medical research, universities, and public
health campaigns [7]. None of these figures used the language of corporate social
responsibility; what they shared was the conviction that industrial profit entailed social
obligation, a conviction grounded variously in religious faith, utilitarian calculation, or
the desire for social stability.

The formal conceptualisation of CSR belongs to the mid-twentieth century.
Howard Bowen’s 1953 monograph Social Responsibilities of the Businessman is
widely regarded as the founding text: Bowen argued that business leaders, because they
dispose of resources that belong in a broad sense to society, are duty-bound to act in
ways consistent with the objectives and values of that society [8]. Through the 1960s
and 1970s, Bowen’s proposition was elaborated by successive scholars. Archie Carroll
proposed the four-level pyramid that has since become the most frequently cited model
in the field: economic responsibility at the base, then legal, ethical, and philanthropic
obligations in ascending order [9]. Michael Porter and Mark Kramer linked CSR to
competitive strategy, contending that corporate social engagement, when aligned with
a company’s core competencies, can generate shared value for both the firm and the
community [10]. Not everyone agreed. Milton Friedman’s famous 1970 essay in the
New York Times Magazine insisted that the only social responsibility of business is to
increase its profits within the rules of the game; any diversion of shareholder resources
toward social ends he considered a form of taxation without representation [11]. The
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tension between Friedman’s shareholder-centric view and the broader stakeholder
orientation championed by R. Edward Freeman, whose 1984 Strategic Management:
A Stakeholder Approach reframed the corporation as a nexus of relationships with
employees, customers, suppliers, communities, and regulators, has never been
definitively resolved and continues to structure academic and policy debate [12].

A critical assessment of the twentieth-century trajectory was offered by Douglas
Eichar, who argued that for much of the century CSR served as a mechanism of
equilibrium: large corporations voluntarily provided social guarantees, invested in
communities, and ran charitable programmes, thereby forestalling government
regulation and weakening the bargaining power of trade unions. When regulatory
pressure eased in the 1980s and 1990s and shareholder-value maximisation became the
dominant corporate philosophy, many firms quietly abandoned their social
commitments. In Eichar’s reading, this amounted to a rupture of the implicit social
contract between business and society and exposed the fundamental fragility of a CSR
model built on voluntary compliance alone [13].

The twenty-first century has brought a qualitative shift. Financial markets now
evaluate companies not only on earnings but on environmental, social, and governance
performance, a triad captured by the acronym ESG. The 2015 Paris Climate Agreement
committed signatory states to limiting global warming and in doing so created powerful
incentives for businesses to cut emissions, invest in energy efficiency, and transition to
renewable energy sources [14]. The United Nations Sustainable Development Goals
provided a universal framework linking corporate strategy to broader developmental
objectives. Within the European Union, the Non-Financial Reporting Directive
(NFRD) first required large companies to disclose information on social and
environmental impacts, and from 2024 it has been superseded by the far more
demanding Corporate Sustainability Reporting Directive (CSRD), which obliges firms
to apply the European Sustainability Reporting Standards (ESRS) and to subject their
non-financial disclosures to independent audit [15;16]. The practical consequence is
that CSR is no longer a matter of corporate discretion; it is becoming a regulated
dimension of corporate governance, enforceable through disclosure requirements,
investor expectations, and reputational mechanisms.

Surveying the full arc of this history, from Sumerian irrigation duties through
Cadbury’s Bournville to the CSRD, one can identify a persistent underlying logic:
societies have always expected those who accumulate economic power to contribute
to collective welfare, and the institutional forms through which that expectation is
expressed have evolved in step with changes in economic organisation, political
structures, and cultural values. What distinguishes the present moment is the
convergence of regulatory compulsion, investor demand, and public scrutiny, a
convergence that makes the old debate between voluntarism and obligation
increasingly moot. For economies facing acute external pressures, including military
conflict, climate disruption, and supply-chain fragmentation, the capacity of
corporations to act responsibly under stress, what might be termed corporate resilience,
is no longer an aspirational extra but a condition of survival. Understanding where CSR
came from is therefore inseparable from understanding where it needs to go.
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The modern international financial system operates amid growing geopolitical
tensions, trade conflicts, and military confrontations. These factors significantly affect
the stability of financial markets, international investment flows, and the functioning
of the global financial system. Global conflicts not only disrupt the stability of financial
markets but also affect investment flows, exchange rates, international trade, and the
functioning of international financial institutions. In such conditions, the role of an
effective financial security system is one capable of withstanding external shocks and
minimizing negative economic consequences 1s growing.

Financial security is a key element of national security, determining the resilience
of the economy and the state’s ability to withstand external and internal challenges. In
the context of geopolitical instability including military conflicts, sanctions regimes,
and trade disputes it’s importance increases exponentially. Financial security is viewed
as a multidimensional concept that combines macroeconomic stability, the resilience
of financial institutions, and the protection of national interests. The transformation of
financial security is driven by new paradigms of globalization and regionalization [1].

According to the International Monetary Fund, risks to global financial stability
have increased significantly in 2025 due to a combination of geopolitical conflicts,
heightened trade tensions, and increased volatility in financial markets [2]. Geopolitical
shocks can lead to sharp declines in stock markets, rising sovereign debt risk premiumes,
and exchange rate volatility. In such circumstances, the issue of ensuring financial
security becomes particularly important at both the national and international levels.

One of the key factors in the transformation of international financial security is
the increase in geopolitical risks. The growth of conflicts between states leads to
fragmentation of the global financial system, which can cause losses of up to 5% of
global GDP in the long term. Geopolitical conflicts significantly change the
architecture of the international financial system, affecting the functioning of financial
markets, investment flows and international payment systems through several
channels:

1. Volatility of financial markets. Military conflicts and sanctions increase
uncertainty in financial markets and cause fluctuations in stock indices, exchange rates,
and commodity prices.

2. Disruption of international investment flows. Investors tend to avoid regions
with increased political risk, which leads to a reduction in investment activity and
areallocation of capital to more stable economies.

3. Rising cost of financing public debt.
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Increased geopolitical tensions lead to higher risk premiums and make it more
difficult for countries to access international financial markets.
Figure 1 shows trends of Global Debt and GDP.

Trends of Global Debt and GDP
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Figure 1. Trends jf Global Debt and GDP
Source of the figure: author's development by [3].

4. Fragmentation of the global financial system. In response to sanctions and
geopolitical confrontations, countries are increasingly creating alternative financial and
payment infrastructures.

5. Slowing economic growth. According to the World Bank, escalating trade
conflicts and political instability could lead to a slowdown in economic growth in most
developing countries [3].

Financial security is transforming into a multi-level system covering the global,
national and corporate levels. An important task i1s to find a balance between the
openness of financial markets and the protection of national interests. International
cooperation in the field of financial stability is becoming a necessary condition for
maintaining global economic equilibrium [4].

An important role in ensuring global financial stability is played by international
financial institutions, in particular the International Monetary Fund, the World Bank,
and the Bank for International Settlements, which promote the coordination of financial
policy and provide anti-crisis support to states.

In modern conditions, increasing the financial stability of states requires a
comprehensive approach, including:

- diversification of international investment flows, reorientation to domestic
sources of financing and development of alternative markets;

- digitalization of financial systems, implementation of fintech solutions,
blockchain technologies and cyber protection systems;

- strengthening of national financial systems and banking regulation;

- increasing the efficiency of public debt management;
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- development of international financial cooperation;
- formation of reserve financial mechanisms to counter global crises.

The transformation of financial security in the face of geopolitical instability is
inevitable and multidimensional. It requires a comprehensive approach that combines
public policy, corporate strategies and innovative technologies. Only the integration of
these elements will ensure the resilience of financial systems and adaptation to new
global realities
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Given the rising costs of energy and raw materials for mineral fertilizer production,
as well as the limited availability of organic fertilizers, the issue of optimizing their
application per unit of cropland has become particularly pressing. The rational use of
fertilizers requires consideration of a range of factors, among which soil and climatic
conditions, soil fertility levels, the specific characteristics of agricultural landscapes,
and the biological characteristics of the crops being grown play a leading role. Of
particular importance is a differentiated approach to fertilizer application, which
involves adapting application rates and methods depending on the conditions of a
specific field or land plot. This approach not only increases the productivity of
agricultural ecosystems but also minimizes negative environmental impacts, in line
with modern principles of sustainable agricultural production.

At the same time, in the face of current challenges related to climate change, soil
degradation, and instability in agricultural markets, the importance of resource-
conserving technologies aimed at ensuring the efficient use of material and energy
resources is growing. Optimizing fertilization in combination with rational
management of soil water regimes is considered one of the key approaches to
increasing the productivity of agroecosystems and ensuring their environmental
sustainability.

Thus, the relevance of this study stems from the need to develop and implement
effective, economically viable, and environmentally safe fertilization systems that
would ensure increased crop yields and the competitiveness of agricultural production
in the face of today’s global challenges.

The issue of the effective use of agrochemical resources in modern agriculture is
widely addressed in the works of Ukrainian scientists, particularly in the context of
increasing the productivity of field crops and preserving soil fertility. These studies are
particularly relevant for the conditions of the Polissya region of Ukraine, where sod-
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podzolic soils prevail, characterized by low humus content, high acidity, and limited
nutrient reserves.

According to the research findings of V. M. Polyovyi, L. A. Yashchenko, and G.
F. Rovna, it has been established that crop productivity in short-rotation crop rotations
depends to a large extent on the fertilization system, which determines the balance of
humus and nutrients in the soil. The authors emphasize that the combination of mineral
and organic fertilizers contributes to increased yields and improved agroecological soil
conditions [1].

Studies by O. Savchuk, A. Melnychuk, O. Drebot, A. Kudryk, and O. Zubova, it
has been demonstrated that the application of various fertilization systems in short-
rotation crop rotations positively affects the fertility of drained sod-podzolic soils,
ensuring the stabilization of humus content and an increase in the productivity of
agrocenoses. At the same time, fertilizer efficiency depends to a large extent on their
ratio, application methods, and moisture conditions [2].

Research by M. A. Kraina and O. A. Furmanets indicates that optimizing mineral
fertilizer application rates is one of the key factors in increasing crop yields on sod-
podzolic soils in Polissya. In particular, a significant increase in corn yield was
observed when complex fertilizers were applied at the recommended rates. Similar
results were obtained for other crops, notably winter rye, where increased fertilizer
rates contributed to higher yields and improved product quality [3].

S. I. Veremeenko and V. M. Polovyi, who demonstrated that prolonged agricultural
use without proper fertilization leads to soil degradation, a decrease in humus content,
and a deterioration of their physicochemical properties [4]. This justifies the need to
implement scientifically sound fertilization systems as the foundation of sustainable
land use.

The research of A. O. Biletsky has established that fertilization systems
significantly influence the nutrient regime of sod-podzolic soils, particularly the
balance of nitrogen, phosphorus, and potassium, as well as the formation of soil humus.
The use of organic-mineral fertilization systems ensures more stable fertility indicators
compared to the exclusive use of mineral fertilizers [5].

In addition, studies of the agrochemical properties of Polissya soils conducted by
A. V. Lysytsia and H. D. Krupko confirm the significant variability in nutrient content
in the region’s soils, which necessitates a differentiated approach to fertilization [6].

The scientific literature devotes particular attention to the agroecological aspects
of fertilizer application. For example, P. P. Nadtochii and other researchers emphasize
the need to consider environmental constraints when applying fertilizers, especially in
the Polissya region, where soils are sensitive to anthropogenic stress [7-9].

Thus, an analysis of scientific sources indicates that optimizing fertilization
systems is a key factor in increasing the productivity of field crops on sod-podzolic
soils in the Polissya region of Ukraine. At the same time, there is a need for further
research aimed at developing economically efficient and environmentally safe crop
cultivation technologies, taking into account moisture conditions and the specific
characteristics of the soil cover.

In a market-based economy, crop cultivation technologies must not only be
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economically feasible and justified but also cost-effective and energy-efficient. This is
why a comprehensive approach — assessing environmental, agronomic, and economic
efficiency — is essential to their development.

The assessment of the economic efficiency of improved cultivation methods for the
crops under study was based on indicators that characterize the return on material and
financial resources allocated to intensifying production, specifically: gross output
value, production costs, cost of goods sold, profit (net income), and profitability. The
main criteria for the energy assessment of cultivation technologies are indicators of
energy consumption per unit of output, energy yield per unit of harvest, energy
consumption per 100 kg of grain, and the energy efficiency coefficient. An important
aspect of the ecological and economic analysis of cultivation technologies is
determining the cost structure, which makes it possible to identify opportunities for
reducing material and technical resources and energy costs in specific areas, including
fertilizers, plant protection products, fuels and lubricants, etc.

Given the limited energy resources in our country, achieving high crop yields with
minimal energy consumption is a priority and essential task for modern agricultural
science.

Energy analysis helps to provide a more objective assessment of the technological
processes involved in crop cultivation. Agricultural specialists are increasingly
focusing on addressing the issue of the efficient use of limited arable land resources
and fertilizer application. Modern crop cultivation technologies are based on the
optimal utilization of the energy potential of crop varieties, a rational fertilization
system, and the implementation of an effective crop protection system. An analysis of
the effectiveness of various cultivation technologies for narrow-leaved lupine, winter
wheat, silage corn, spring barley, and soybeans revealed certain differences in
economic and energy characteristics. At the same time, the level of key economic
indicators (cost of production, profit, and profitability) was determined by the absolute
values of the costs of cultivation operations and the value of the produce (Table 1).

Table 1

Economic efficiency of crop cultivation in a crop rotation system depending on

tillage and fertilization methods, average for 2019-2023

= Difference in total R=
. = production costs )
Production costs, UAH/ha 5 (& compared to the g 2
. control) from: 25| ¢
Method and 5 .g g processing | fertilizer g _E‘ 2
depth Nl g - © n | =
X = 5 S > = s o o
of soil 5 5 3 g 2 5 Ewl S
o 8| € S 3 5 52| &
cultivation =~ > 2 £« 5 2 2 S s 8
- o) 2
Sl B lsg 2| | 2 |tha|% |tha| % |<3|*™
= g g & = S =
o | = 9 @ E %
c S
Plowing,
18-20 cm ‘g 7,80 | 18,20 16,20 | 13,70 | 14,40 | 70,30 | - - - - |6515]-7,3
(control) =
Il)é(ﬁlzllnfr’n * | 7.64 | 17.84 15,88 | 1343 | 14,11 | 6890 | -140 | 20| — | — |61.25|-11.1
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g hatowing, | 601 | 14,01 12.47| 1055 | 11,09 | 5413 |-1617|-23.0) — | — | 5525 2.1
Shallow tillage, | 16 40| 1492 |13,28| 1123 | 11.81 | 57,64 |-12.66|-180| — | — | 5580 3.2
18-20 cm
Plowing, 132,8
18-20 cm _ [ 7.80| 1820 1620 | 13,70 | 14,40 [ 70,30 | 0,00 | 0,0/ 0,00 | 0,0 | =" | 88,9
(control) g
Plowing, E 17,72 18,02 |16,04| 13,56 | 14.26 | 69,60 | -0,70 | -1,0/ 0,70 | 1,0 | 120 79,1
12-14 cm & 5
Disc harrowing. | & 16 79 | 15,83 14,09 | 11,92 | 12,53 | 61,16 | -9,10 |-13,0| 7,03 [ 13,0 | 127 8456
8-10 cm = 0
Shallow tillage, | 5 5 | 16,38 |14,58 | 12,33 | 12,96 | 63,27 | -7.00 |-10,0| 5,63 | 9.8 | 1% | 803
18-20 cm 0
Plowing, 116,8
18-20 cm 7.80 | 18,20 [16,20| 13,70 | 14,40 | 70,30 | 0,00 | 0,0/0,00| 0,0 | " | 66,1
(control)

1 Q
Plowing, 2 [7.64] 17,84 1588 13.43 | 14,11 | 68,90 | -1,40 | 2,0/ 0,00 | 0,0 | 928 536
12-14 om 5 >
gjii)};ﬁmwmg’ 16,71 | 15,65 13,93 | 11,78 | 12,38 | 60,45 | 9,80 |-14,0| 6,32 | 11,7 | 90,65 | 50,0
?gflzlgvcvrguage’ 7,02 | 16,38 14,58 | 12,33 | 12,96 | 63,27 | -7,00 |-10,0| 5,63 | 9.8 | 91,25 | 44,2

Calculations of the economic efficiency of growing narrow-leaved lupine, winter
wheat, spring barley, soybeans, and silage corn using technologies that incorporate
organic and organo-mineral fertilization under various tillage options showed that,
compared to the unfertilized control, the highest yields of main crops — both for
individual crops and overall within the crop rotation — were achieved at 6.69 t/ha of
grain and 22.3 t/ha of green mass of corn for silage, with the value of harvested feed
units per hectare of land amounting to 65,150 UAH, were achieved by the variants
involving plowing to a depth of 18—20 cm. Reducing the tillage depth in the unfertilized
variants also led to a decrease in plant productivity, which negatively affected the cost-
effectiveness of crop production, which was negative in virtually all variants of the
specified fertilization system (-3.2 — -11.1%). The lowest profitability of crop
production in the crop rotation sequence -11.1% was obtained in the variant where
plowing was performed to a depth of 12—14 cm.

Depending on the effects of different tillage methods and fertilizer application
rates, the highest total costs in the crop rotation system for growing grain and legume
crops for grain and corn for green fodder and silage (68.9—70.3 thousand UAH/ha)
were observed in the treatment options involving plowing to a depth of 12—14 and 18—
20 cm. At the same time, the option involving plowing to a depth of 18-20 cm proved
to be the best in terms of productivity and forage units per unit of planted area in the
crop rotation, regardless of the fertilization system.

The highest economic efficiency in growing narrow-leaved lupine, winter wheat,
spring barley, soybeans, and corn for green forage and silage under different tillage
depth treatments was achieved when applying 7.8 tons/ha of manure combined with a
complete mineral fertilizer at a dose of N57P63K70 of active ingredient. With this
fertilization system, the total profit in the crop rotation sequence increased to 51-74—
62.5 thousand UAH/ha with a production profitability of 79.1-88.9%. At the same
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time, the option with plowing to a depth of 18-20 cm yielded the highest forage yield
in the crop rotation at 26.56 t/ha, with a total net profit of 62.5 thousand UAH/ha and
a profitability of 88.9%.

Performing ridge plowing to a depth of 18—20 cm, combined with the application
of 7.8 t/ha of manure, also has a positive effect on the formation of grain and green
matter yields in narrow-leaved lupine, soybeans, winter wheat, spring barley, and
silage corn, and contributes to the highest total yield increase from tillage in the crop
rotation sequence at 4.01 and 23.90 t/ha, respectively. At the same time, the effect of
organic fertilization on the productivity of the studied crops significantly exceeds the
effect of tillage methods and ensures a yield increase in the crop rotation at 2.28—4.01
t/ha of grain and 18. 70-23.90 t/ha of green mass of silage corn, which does not exceed
the yield increase obtained by the studied crops under organic-mineral fertilization with
a production profitability of 66.1%.

The implementation of intensive resource- and energy-saving technologies makes
it possible to increase crop yields while simultaneously reducing the amount of
resources and energy required to produce a unit of crop output. In addition to
calculating economic efficiency, bioenergy analysis plays a significant role in modern
agricultural production. When developing any technology for growing field crops, we
believe special attention should be paid to the rational use of energy resources. After
all, 1t is well known that the ecological and environmental significance of agrocenoses
depends on the intensity of energy exchange within the ecosystem.

The cultivation of narrow-leaved lupine, soybeans, winter wheat, spring barley, and
silage corn involves both direct and indirect energy costs. Direct costs include the
energy content of fuel, electricity, and human labor; indirect costs include the energy
invested in the extraction and processing of ore, gas, oil, and other raw materials, as
well as the energy required to produce agricultural machinery, fertilizers, plant
protection products, agrochemicals, etc. Calculating indirect energy costs is difficult,
so we used the method described in [4].

The scientific justification and development of soil cultivation systems require a
comprehensive assessment in terms of improving soil fertility, environmental
protection, and effective weed control. Modern agriculture in Ukraine is in a state of
transition toward less resource-intensive field crop cultivation technologies based on
the implementation of effective soil tillage measures in grain-specialized crop rotations
and the use of crop by-products as fertilizer. In this regard, it is important to identify
economically and energetically viable primary tillage systems that ensure the
preservation and restoration of soil fertility and contribute to increased crop yields.

In Table 2, we have calculated the economic efficiency of growing spring, winter, and
leguminous crops. Taking into account production costs and the value of the harvest,
the table shows the profitability of growing a particular crop at various yield levels.
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The economic efficiency of crop cultivation

Table 2

Estimated economic efficiency indicators for different

Indicators levels of planned crop yields
Winter wheat, winter rye, winter triticale, winter barley
1. Yield, cwt/acre 60 55 50 40 30
2. Price, UAH/cwt 640 640 640 640 640
3. Value of the harvest, UAH 38400 35200 32000 25600 19200
4. Production costs, UAH/acre 18212 18212 18212 18212 18212
5. Net profit, UAH/acre 20188 16988 13788 7388 988
6. Profitability, % 111 93 76 41 5
Spring wheat, spring triticale, spring barley
1. Yield, cwt/acre 50 45 40 30 25
2. Price, UAH/cwt 640 640 640 640 640
3. Value of the harvest, UAH 32000 28800 25600 19200 16000
4. Production costs, UAH/acre 13683 13683 13683 13683 13683
5. Net profit, UAH/acre 18317 15117 11917 5517 2317
6. Profitability, % 134 110 87 40 17
Soy
1. Yield, cwt/acre 45 40 30 25 20
2. Price, UAH/cwt 800 800 800 800 800
3. Value of the harvest, UAH 36000 32000 24000 20000 16000
4. Production costs, UAH/acre 14352 14352 14352 14352 14352
5. Net profit, UAH/acre 21648 17648 9648 5648 1648
6. Profitability, % 151 123 67 39 11
Narrow-leaved lupine
1. Yield, cwt/acre 30 25 20 15 10
2. Price, UAH/cwt 800 800 800 800 800
3. Value of the harvest, UAH 24000 20000 16000 12000 8000
4. Production costs, UAH/acre 7772 7772 7772 7772 7772
5. Net profit, UAH/acre 16228 12228 8228 4228 228
6. Profitability, % 209 157 106 54 3
Corn for grain

1. Yield, cwt/acre 80 70 60 50 40
2. Price, UAH/cwt 550 550 550 550 550
3. Value of the harvest, UAH 44000 38500 33000 27500 22000
4. Production costs, UAH/acre 16164 16464 16464 16464 16464
5. Net profit, UAH/acre 27836 22336 16836 11336 5536
6. Profitability, % 172 138 104 70 34

within the crop rotation system.

Conclusions. An important aspect of the ecological and economic analysis of crop
cultivation technologies is determining the cost structure associated with sowing,
tending, and harvesting crops. This makes it possible to identify opportunities for
reducing material and technical resources and energy costs in specific areas, such as
fertilizers, plant protection products, fuels and lubricants, and so on. This, in turn,
depending on the impact of various tillage methods and fertilizer application rates,
helps to adjust production processes and increase the profitability of crop cultivation
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The highest economic efficiency in growing narrow-leaved lupine, winter wheat,
spring barley, soybeans, and corn for green forage and silage within a crop rotation
system using technologies that incorporate organic and organo -mineral fertilization
under various tillage options was achieved by options involving plowing to a depth of
18-20 cm. This same option proved to be the best in terms of productivity and forage
yield per unit of planted area, regardless of the fertilization system.
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SCIMAGO AK IHCTPYMEHT CTPATEI'TYHOI'O
MO3UIIOHYBAHHS HAH YKPAIHU ¥
I'VIOBAJIBHOMY JOC/IIJHUIOBKOMY ITPOCTOPI

KykoBu4 IHHa AHaTo1iiBHA,

K.€.H., C.H.C., IPOBITHUI HAYKOBUH CIIBPOOITHUK
JY «lleHTp oriHIOBaHHS IIsUTBHOCTI HAYKOBHUX
YCTaHOB Ta HAYKOBOTO 3a0€3MEUCHHS PO3BUTKY
perioniB Ykpainu HAH VYkpainn»

OuiHtoBaHHS JisTbHOCTI HaykoBuxX ycraHoB HAH Vkpainu, 30kpema uepes
aHamiTuuni  iatpopmu  tunmy  SClmago, € BaXJIMBUM 1HCTPYMEHTOM  iX
camoiieHTH}IKaIlil B TJI00aIbHOMY JOCTIAHUIIBKOMY TIpocTopi. B ymoBax »opcTkoi
KOHKYpEHIli 3a TpaHTOBY MIATPUMKY Ta IHTEJIEKTyaJIbHHI KamiTaja, PEUTHUHTIH,
noOy/iIoBaH1 3a JOMOMOIO 1HAMKATOPIB, HA/NAalOTh MOKJIMBICTh IOPIBHIOBATH
YCTaHOBH, 00’ €KTUBHO MIATBEPAXKYBATU (PaxOBUW PIBEHb iX JOCIHIJIHHUKIB Ta CTAIOTh
pernyTalifHIM MapKepoM JIJIs MDKHAPOIHUX Kojabopalliii.

['moGanbHUil HAyKOMETPUYHUNA PEUTHHI HAYKOBUX YCTaHOB, OpraHizaiiil Ta
yHiBepcuteTiB SCImago Institutions Rankings (mam — SIR) [1] OyB crBOpeHuit
icnaHchKo0 JociigHuibkoro rpymnor SClmago Research Group, o ckiany sxoi
BXOJSITH eKcriepTH 3 Maapujcekoro yHiBepcutery imeni Kapna III, YHuiBepcurery
['pananu Ta iHIUX TPOBIAHUX 1HCTUTYLIN [cmanii. [lepmmii 3BiT Oyin0 omy0I1KOBaHO
y 2009 porii.

B sxocti mxepen iHbopmarii 11 moOynoBu SIR crodyarky BUKOPHUCTOBYBaJIach
iHdopmariiss mepeBakHO 3 OibOmiorpadiuHoi Ta pedepaTuBHOT 0aza JAaHHX
pELIeH30BaH0i HAyKOBOi JiiTepaTypu Scopus, 10 cTBOpeHa kommanieto Elsevie, Ta
riobanbHa CTaTHCTHMYHAa Oa3a JaHUX TMAaTEHTIB, CTBOPEHAa Ta MIATPUMYBaHa
€BponeiicbkuM nareHTHUM BioMcTBOM (PATSTAT). Hapa3zi kopucHUME JKepesiaMu
iH(dopMarli, Kl JalOTh YSBIEHHS MPO T€, AK CYCHUILCTBO B3a€EMOIE 3 OKPEMUMU
BUJIaMHU  pE3YJIbTaTIB HAyKOBHX JOCHIJKEHb (KypHajbHI CTaTTi, Marepiaiu
KOH(epeHwid, po3auin MoHorpadiid Ta 6arato 1HIION0) B OHJIAMH-CEPENOBUII €
iH(popmaniiina cuctrema PlumX Metrics [2], mo 30upae BIZOMOCTI IOAO AIbTMETPUK
Ta TPAAUIIINHUX IIUTYBaHb; YHIBEpCATbHHUIA MEHEHKep A0BIIHUKIB Mendeley, miatdopma
Ahrefs [3], 6a3a manabrx Unpaywall.

OcobmuBicTio SIR € Te, mo ans noOynoBU PEUTHUHTY HE BUKOPHUCTOBYIOTHCS
penyTariitHi onutyBaHHs. [103uIlis1 yCTaHOBY 3aJI€KUTh BUKIIFOUHO BiJI TOUHUX JaHUX:
CKUIbKM CTaTeil oOIyOJIIKOBaHO, CKUIBbKM TATEHTIB OTPUMAHO, HACKUIBKH YacTO
JOCIIIKEHHS 3rayI0ThCSl y CBITI TOIIO, IO POOUTH MOTO MEHII Cy0'€KTUBHUM.

YMoBaMHu 70 BKIIFOUEHHS O PEUTUHTY € HasiBHICTH HIoHaiimMeHmie 100 HaykoBuX
npaip onyOJiKoBaHMX y 0a3l Scopus MNpPOTATOM OCTAHHBOTO POKY M'SSTUPIYHOIO
nepiofy Ta JOKYMEHTH, Ha SIKI MOXXHA IUTyBaTH (CTarTs, pO3[iji, AOMOBIJIb Ha
KOH(epeHIIii, Orys Ta KOPOTKUM OIJIsi), TOBUHHI CTAHOBUTH IoHalMeHIie 75% Bif
3arajbHOI KIJIbKOCTI JOKYMEHTIB, OIyOJIIKOBAaHUX YCTaHOBOMO [1]. .
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3a poku cBOro icHyBaHHS wmetojaojoris SIR 3miHIOBanzack BiA MPOCTOTO
MigpaxyHKy TyOmikamiii g0 ckiagHoi myibTH(dakTopHOT Momeni. Hapasi peWTuHr
noOy/0BaHUH NIISIXOM PO3paxyHKy KOMIIO3UTHOTO 1HJIEKCY y CKIIaJl SIKOTO 3Ba)KEHi
arperoBaHi IHIWKATOPH, IO BIAOOPaKAOTh PE3YNbTATH MiSUTBHOCTI, 3B’SI3KH Ta
TEHCHIIIT, K1 XapaKTepU3yloTh TiSUIbHICTh YCTaHOB [4].

Jnaexc BkiIIOUa€e MOKa3HUKY SK1 3a7IeXKaTh 1 HE 3aJI€KaTh BiJl pO3MIPY YCTaHOB, IO
HaJa€ MOXKIIMBICTh OTPUMATH 3arajibHy CTaTUCTUKY HAYKOBHMX MyOJiKaiiid Ta 1HIION
IPOYKIIli yCTaHOB, BOJJHOYAC JO3BOJISIIOYM MOPIBHIOBATH YCTAHOBU PI3HOTO PO3MIPY.
ITicist po3paxyHKy OCTaTOYHOTO 1HJIEKCya Ha OCHOBI KOMOIHAIlll pI3HUX MOKa3HUKIB
(KM HaJa€ThCs pi3HA Bara), OTpUMaH1 3HAYEHHS HOPMaJTi3yIOThCs 3a IIKajioko Bif
1o 100.

[Mopoky SIR anamizye HayKOBI YCTaHOBU CBITY 3a KJIIOUOBUMHU IOKa3HUKAMU
e(eKTUBHOCTI, III0 BPaXOBYIOTh HE JHUIIIE MyOJiKalliiiHy aKTUBHICTb, @ i IHHOBAIIHHUN
MOTEHITIa] Ta COIliaTbHUI BIUIUB.

¥ SIR 2026 poky [1] o1iHtoBaHHS IPOBOUTHCS 3a 20 KIIFOUYOBUMU MOKa3HUKAMH,
AK1 3TPYIOBaHI y TPU BEJIMKI OJIOKU:

1. Jocnigaunbka MisuibHICTh. Biiok 0a3yeTbest HA TaHUX Scopus 1 aHATI3YE AKICTh
Ta o0car HaykoBux mpanb. Crooau Bxoaarh 11 MOKa3HUKIB, CyMapHUN BaroBHii
koe(dimieHT Axkux craHOBUTH 50%. Cepen MOKAa3HUKIB: HOPMAIi30BAHUN BILIUB
myOJIIKaIii yCTaHOBU MOPIBHSHO 3 CEPEIHIM CBITOBUM PiBHEM; KUIBKICTh CTATEH, /1€
HAyKOBIIl YCTaHOBU € TOJIOBHUMH aBTOpaMu y Haiikpamux 10% >xypHamiB CBITY;
yacTKa MmyOJiKailiii, HallMCaHUX Yy CIIBaBTOPCTBI 3 1HO3EMHUMH KOJIEramMH; 3aTHICTh
YCTaHOBHU OYOJIFOBATU JAOCIIAHULIBKI IPOEKTH TOILO

2. ImpoBamiiHa misutebHICTE. OIIHIOE E€KOHOMIYHHKA IMOTEHINA] JOCIIIKEHD
Jlxepenom iHdopMalii s po3paxyHKy moka3zHukiB € 0aza manux PATSTAT. Mo
Ipynu BKIIOYEHI TPU 1HIUKATOPH, CyMapHHU BaroBUN KOEQIIIEHT SIKUX CTAHOBUTH
30%: KUIbKICTh TATEHTHUX 3asBOK, IOJAHUX YCTAHOBOIO; 3arajbHa KUIBKICTh
OTPMMAaHUX NATEHTIB; YacTOTa, 3 SIKOIO HAyKOBI Ipall yCTAHOBH LMUTYIOThCS B
MaTeHTaX CBITOBUX KOMITaHIH.

3. CycninpHuii BrumB. Llel ¢dakTop BHUMIPIOE «BHUIUMICTE» Ta KOPHUCHICTh
yCTaHOBU s cycnuibcTBa. OCHOBHI Jkepena iHpopmamii € PlumX metrics Ta
Mendeley. Cymapuuii BaroBuii koeQilieHT NOKa3HUKIB cTaHOBUTH 20%. Jlo 010Ky
BXOJSATh 6 TOKA3HMKIB: albTMETPUKHU (3ragyBaHHS JOCHIKEHb Y COLaIbHUX
Mepekax Ta MeJlia); KUTbKICTh 30BHINIHIX MOCWIAHb HA CANT YCTaHOBH; IIUII CTAJIOrO
po3BUTKY (OIiHKA MyOJiKaiii, CopsMOBaHI Ha BUPIMICHHS TJIOOAIBHUX MPOOJIeM
OOH); 3amy4eHiCTh KIHOK-AOCIITHUIT 10 HAYKOBOTO MIPOIIECY; IIUTYBaHHSI HAYKOBHX
pe3yJIbTaTIB y Jep>KaBHUX Ta MDKHAPOAHUX MOJITHUYHUX TOKYMEHTaX.

SIR no3Bonsie kimacugiKyBaTH YCTaHHM 3a II'SIThMa CEKTOpaMU: JEep KaBHUMH,
OXOpOHA 3JI0POB’sI, BUINA OCBiTa (YHIBEpCUTETH ), MPUBATHUH, 1HIII (HEMPUOYTKOBI Ta
HEypsiioBl ycTaHOBHM). KpiM LbOro KOpUCTyBaul MOXYThb OyayBaTh PEHUTHUHTH 3a
KpaiHO0, perioHoM a00 KOHKPETHUMM HAYKOBUMH Taiy3siMu (HampUKIIaA, XiMis,
(i3uKa, colianabHl HayKu a00 MEIUIMHA).

[HTepdeiic cailTy MpoekTy Jlae 3MOTy Bi3yani3yBaTu OyIb-IKUN 1HIUBITYaIbHUMA
PEUTHHT 32 JI0MOMOroI0 KOMOIHAIT TPhOX TPYH 1IHAUKATOPIB 1 3TPYIyBAaTH YCTAHOBU
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32 IHCTUTYUIMHUMH CEKTOpPaMHU, IJIsi KOKHOTO CEKTOpY TaK0X MOXKHa MoOyayBaTH
JlarpaMy po3noJAUTy pI3HUX IMOKA3HUKIB.

Jlnst HaykoBuX yctaHoB HarioHanbHOi akagemii Hayk Ykpaiaun (HAH Ykpaian)
perituar SCImago € BaXIMBUM, OCKITBKM BiH OAWH 13 HeOaraThoX, J€ aKaJeMivHi
THCTUTYTH OLIIHIOIOTHCSI OKPEMO BiJl YHIBEPCUTETIB (Y AepKaBHOMY CEKTOp1).

Cranom Ha 2025-2026 poxu, ycranoBu HAH VYkpainu npomoBxkyroTh 3aiiMaTu
JAMPYIOYl MO3UIllT B HAIIOHATHLHOMY HAayKOBOMY MPOCTOPi, YacTO BUIEPEIHKAIOUU
YHIBEPCHUTETH 32 SIKICTIO JOCIIKCHb Ta IHHOBALIMHUM MTOTEHIT1AJIOM.

VY 3zaranpHomy SIR 2026 poky cepen 10827 naykoBux ycranoB cBity HAH
VYkpainu 3aitHsuia 2925 moswuilito, nepiie Miclie 'y pedTUHry cepel 98 HayKoBHX
ycTaHoB Ykpainu Ta 1 micue cepen 21 HayKoBOi yCTaHOBH JI€pKaBHOTO ceKTopy [1].

3aznaunmo, mo po3pooHukamu SIR HAH VYkpainu crnpuiiMaeTscs sK €auHA
cucteMa (TaKk 3BaHUN «XOJJIMHT HAYKOBO-JIOCHIIHUX YCTaHOB YKpaiHu») Ta
BKJIFOUAETHCS JIO PEUTHHTY sIK okpema oguHuIs. Kpim nporo, SCImago Takox BUILISE
OKpeMl 1HCTUTYTH, IO BXoaaTh 10 ckiany HAH VYkpainu Tta maroTh JOCTaTHIO
KUTbKICTh TyOuikaiii (monan 100 3a pik) AJist iHAUMBIYadIbHOTO PEUTUHTYBAHHS.

3rizHo 3 SIR 2026 [1] mo 5 minepiB cepell HAyKOBUX YCTaHOB YKpaiHH, IO
BIIHOCSITHCA JI0 IEP>KaBHOTO CEKTOPY, YBIUIIUIH:

1. ITnctutyTt Teopernunoi ¢izuku iM. M.M. boronto6osa HarmionansHoi akagemii
HayK YKpaiHH.

2. HanioHanpHUM HayKOBUN HEHTP «XapKIBCHKUM (PI13UKO-TEXHIYHUN THCTUTYTY.

3. [ncTuTyT nepHux nociipkeHb HalionansHoT akazemii HayK Y KpaiHu.

4. TnuctutyT Qi3uxku HarionanbHOT akajemii Hayk YKpaiHu.

5. Inctutyt MonekymspHoi Oionorii 1 reHetuku HarionanpHOi akameMii Hayk
Ykpainu:

i ycTaHOBU € MPOBITHUMHU B YKpaiHi 3a HAMIPSIMAMHU CBO€1 HAYKOBOI IisUTBHOCTI.
3a pe3ylbTaTaMu BHYTPIIIHHOTO OI[IHIOBaHHS 3a «METOAUKOW OI[IHIOBAHHS
e(eKTUBHOCTI NisNIbHOCTI HaykoBuX yctaHOB HAH VYkpainu» [S] ui yctaHoBu Oynu
BIJIHECEHI JI0 KaTeropii A — HAyKOB1 YCTaHOBHU CBITOBI JIIJIEPH.

3a pe3ysibTaTaMu AepxkaBHO1 atectalli 2025 poky, siky mpoBoauiI0 MiHICTEPCTBO
OCBITM 1 Hayku YKpaiHu 3a «MeTOJMKOI OLIHIOBaHHA €()EKTUBHOCTI HAyKOBOIi
(HAyKOBO-TEXHIYHO1) AISUTBHOCTI HAyKOBUX YCTAaHOB Ta 3aKjajiB BHIIOi OCBITH B
YaCTHHI NPOBAKEHHS TAKUMU 3aKJIaJlaMi HAyKOBOi (HAYKOBO-TEXHIYHOT) A1SIIbHOCTI
32 OKpEeMHUMH HayKOBUMH HampsMaMH TiJ Yac MPOBEICHHS JIep KaBHOT aTecTariii» [6],
Tpu ycTanoBu 3 I’ saTipku JijepiB SIR 2026 Oynu BimHeceHi 10 rpynu A, B1 yCTaHOBH
(IncturyT Teopetnunoi ¢izuku im. M.M. boromro6oBa HarrionanbHoi akanemii Hayk
VYkpainu, Ta [HCTUTYT simepHUX qociikeHb HationansHoi akagemii Hayk Ykpainu) —
1o rpynu b.

OTtxe, meronosorisa SIR Buctynae epexTHBHUM IHCTpYMEHTAPIEM JJIS Jep>KaBHUX
VOPaBIIHI[IB Ta MEHE/HKEPIB HayKH, JI03BOJISIIOUM 3M1MCHIOBATH KOMILIEKCHHIMA
MOHITOPUHT 1 (opMyBaTu cTpaTerii MNiABUIICHHS €()EKTUBHOCTI SK OKpPEMHUX
iHctuTyTiB HAH VYkpainu, Tak 1 BCbOrO HAyKOBOTO CEKTOpY Jep:kaBu. ['apHi
MOKa3HUKU aKaJeMIYHUX YCTAHOB y TJIOOATbHUX BUMIpax MIATBEPIKYIOTh BUCOKUN
IHTENeKTyaIbHUM TOTeHIlan YKpaiHu Ta ii 3[0aTHICTb TE€HEepyBaTH HAYKOEMHI
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iHHOBaIli B yMOBaxX BiHCHKOBOTO CTaHy, I[0 € BarOMUM YHWHHUKOM IPHUCKOPEHHS
iHTerpaii 10 €BpoNechKOro JOCIITHUIIEKOTO MPOCTOPY.
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EKOHOMIKA 3HAHb TA MEPEXXEBA OPI'AHI3AIIISA
IHPAILI: BUKJIMKHU IIOCTIHAY CTPIAJIBHOI EITIOXH

3anyxxkuuii AHTOHIN JIeoHimoBMY,

noktop (dimocodii (PhD),

JIOLIEHT Kadeapu eHepreTuku

HarioHanbHOTO yHIBEPCUTETY BOAHOTO T'OCIIOIAPCTBA Ta MPUPOIOKOPUCTYBAHHSI,
VYkpaina

CyyacHa mapagurmMa €KOHOMIYHOTO PO3BUTKY CIHUpPAETbCA HA  Teopii
MOCTIHYCTpiali3My, e 3HaHHA Ta 1H(OPMAaIIHHO-KOMYHIKaTUBHI TEXHOJIOT1] CTalOTh
HEHTPAIBbHUMH €JIeMEHTaMHU TOCIOJapioBaHHA. Y MeXaX KOHIICMIN «EKOHOMIKU
3HaHBY» Ta «CEPBICHOT €KOHOMIKM» caM€ HeMmaTepiaJibHI akTUBU — 1H(opmallis Ta
MOCITyTH — BU3HAIOTHCS (PYHIAMEHTOM CYCIUIBHOTO 100po0yTy.

Oco0nuBicTh HU(PPOBOI €MOXU TOJIATAE€ Y CTBOPEHHI TJI00aTbHUX MEPEeXK, IO
IHTErpyIOTh €KOHOMIKY, KyJbTYpYy Ta JE€pXkaBy B €IMHy cuctemy, siky M. Kacrenbc
Ha3BaB «MEPEKEBUM CycHiabCcTBOMY [ 1]. Sk Hacnigok, GopMyeThCS HOBAa €EKOHOMIYHA
peanbHICTh — 1H(pOpMalIHO-MepekeBa €KOHOMIKAa. BoHa xapakTepu3yeThes
B1JIMOBOIO B1J] dKOPCTKOI TEPUTOPIAJIbHOI MPUB'SI3KM HA KOPUCTh THYYKUX MEPEKEBUX
CTPYKTYP, 10 (YHKIIOHYIOTh Ha IUIAHETAPHOMY PIBHI.

BnactuBo, mo a0 mpobisieM 1HPpOpMaIiHHO-MEPEKEBOI €KOHOMIKH 3BEPTAIOTHCS
Taki yKkpainchki BueHi sik [. Cazonenb, M. 3ryposebkuid, [I. My3a, H. Tomuyk, Tpoxum
T. KoBanmbuyk Ta iHII., 3T1IHO 3 SKUMH II€ SIKICHO-HOBa ¢Gopma (yHKIIOHYBaHHS
E€KOHOMIKH, siKa «0a3yeThCsi Ha TOSIBI M PO3BUTKY 1H(OpMAIIHHO-KOMIT IOTEPHUX
TEXHOJIOT1H, po3rayy’)keHUX [HTEepHET-KOMYHIKaIlId Ta TJI00AIbHUX 1H(OOPMAIIHHUX
HaaMarictpanei» [2, ¢. 16]. Y 3B’a3ky 3 1iuM 1HpopMaIliiHO-MepeKeBY EKOHOMIKY II1¢
Ha3UBaIOTh «[HTEPHET-€KOHOMIKOIO», «EIEKTPOHHO-MEPEKEBOIO0 EKOHOMIKOIOM.

Tak, 1H(oOpMmaIiiiHI TEXHOJOTii CTarTh (GyHAAMEHTOM Il KOMYHIKaTHBHOI
1HTEerpatii TepUTOPIATIbHO PO3PI3HEHUX MIAPO3AUIIB KOMIIaHIi. 3aBIIKH MEXaHI3My
ayTCOPCUHTY, IO TMOJSArae y JeneryBaHHl cnenupiuHux (QyHKOid npodiabHUM
napTHEpaM, Cy4YacHl MIJNPUEMCTBA MIATPUMYIOTh O€3NepepBHUM 3B’S30K 13
KOHTpareHTaMM 10 BChOMY CBITY. [J00anpHi Mepexi BHKOPHUCTOBYIOTHCS
€KOHOMIYHUMU areHTaMH He JIUIIIE TSI KOOPAUHAII1 BHYTPIIIHBOT CTPYKTYPH, a i JJis
BUOYIOBYBaHHS JIUCTAHIIIMHOI B3a€EMOJIII 3 KIIIEHTAMH Ta PO3BUTKY EJIIEKTPOHHOTO
0i3Hecy. B ymoBax enekTpoHHOi Komepilii B3a€MOJisl MOCTadyalbHUKA 1 3aMOBHHUKA
0a3yeThCs Ha MOCTIHHOMY 1H(pOpMaIIHHOMY 00MiHI, Jie 00’ €KTOM Tpaili BUCTYNaIOTh
HE MaTepiaJibHI pedyi, a JaHl. Binrak, eJeKTpoHHHM Oi3HEC OXOIUTIOE HE JIMIIE
MPOBAIEPCHKI TTOCIYTH, @ BCIO CyKyIHICTh KOMEPIIMHUX CTpaTerii BUKOPUCTAHHS
rI100aJIbHOT MEepexKi.

MepexeBi CTpYKTypH IPYHTYIOThCS] Ha TPUHITUTIIAX TIIMOOKOT IHTETpallii, B3a€MHO1
3aI[i1KaBJICHOCTI Ta TICHOI Koolepallii BCIX YYaCHHKIB, 1[0 3YMOBJIIOE TMOSBY SIKICHO
HOBUX KOoMOiHaIii B3aemo/ii. Lle cnpuunnsie Tpanchopmaliiro TpaauiinHux Mojenei
MIAIPUEMHHUITBA Y HOB1 OprasizaiiitHi ¢opMu, MaKCUMallbHO OPIEHTOBAH1 HA 3alUTH
CHOKMBauiB. 3a TaKWX YMOB HAaBIThb MOTYXKHI IHIYCTpiaJibHI TIraHTH 3MYIIEHI
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ajanTyBaTHCS 10 BUMOI TOCTIHIYCTPIaJbHOI E€KOHOMIKH, IHTErPYIOUHd Yy CBOIO
TISUTBHICTh  1H(POPMAIIHO-MEPEKEBl €IEMEHTH Ta IHCTPYMEHTH EJEKTPOHHOI
komepuii. Ile He nuiie MonepHi3ye iXHIO 1HPPACTPYKTYpY, a U CYTTEBO MiHIMI3y€
BUTpATH.

SAckpaBum npukinanom € xonauHr Intercontinental Exchange (ICE), uus mudposa
miaTdopma Il TOPTiBIIl €HEPropecypcaMu aKyMyJIIO€ TTOJIOBHHY CBITOBOTO OOCSTY
yroa Ha Hary i ra3. [loniOny ctparerito nemoncrpye 1 General Electric, sika uepes
nepexig 10 MepekeBOoi MOJACHI Ta JeleHTpaizaliio ¢GyHKIH 3a0e3nedye BHCOKY
PEHTa0EIbHICTD 1 IBUIKY aaIlTaIliIo 10 JMHAMIYHUX PUHKOBUX YMOB.

Tpancopmaliisi cy4acHOr0 €KOHOMIYHOTO JIaHAAPTy CYHpPOBOKYETHCS
BUTICHEHHSAM TPAIULINHUX CTPYKTYp HOBHMH OpTaHi3aliiiHO-eKOHOMIYHHUMHU
dbopmamu. KirouoBUM acmeKkTOM ILBOTO MPOLECY € BIpTyaiisaiis €KOHOMIKH, IO
MIPOSIBIISIETHCS Y TIOIMIMPEHH] €EKTPOHHUX TUIATEX1B, PYHKIIOHYBAaHHI BIPTyaIbHUX
MIIIPUEMCTB, MAPKETIUICHCIB Ta IU(PpoBOi pexinamu. OnepaTuBHUMN TOCTYT Cy0'€KTIB
rOCHOJIAPIOBAaHHS /10 TJIOOAIhHUX 1H(OpPMAILITHUX PECYpCIB JIOKOPIHHO 3MIHIOE
CTPYKTYPY CIIOKHBYHUX MTOTPEO, 3MINIYIOUN aKIICHT Ha iX HEeMaTepiaJlbHy CKIA0BY.

CyyacHl T€OpeTUYHI MIAXOJIU CTABJIATh TEMIU €KOHOMIYHOTO MOCTYIY B MPSAMY
3QJIEKHICTh BiJ HAKONWYEHHS 1HTEJIEKTYaJbHOTO KamiTaly Ta e(QeKTUBHOCTI
(GyHKLIOHYBaHHA «iHAYCTpii 3HaHb». Cimigom 3a @. Maxnynom [3] , 10 KIFOYOBHX
rajgy3ed, 1o 3a0e3nedyroTh BUPOOHHUITBO Ta Audy3ito i1Hopmarlii, IOUIILHO
BiHOCUTH He nuie [T-cexkrop 1 3MI, a # BumaBHU4y crpaBy Ta npaBo. BomHouac
dbyHIaMEHTAIbHOIO cGeporo, 110 BHU3HAYAE JKUTTE3ATHICTh 1HGOPMAIITHOT
€KOHOMIKH, 3QJIUIIAETHCS OCBITA.

3a A. T'opuiom, cy4yacHHWil eTarn CyCHUIBHOTO PO3BHUTKY MO3HAYEHUN «OyMOM
€KOHOMIKH 3HaHby», IO 3MIHIOE camy MPUPOAY TPYIOBOI HisuibHOCTI. lleHTpanbHe
MICIIE TIOCITa€ <«KUBE 3HAHHS» [4] — IMHAMIYHUNA pecypc, IO BTUIIOETHCS Y
npodeciiiHoMy AO0CBi/1, BMiHHI KOOPAMHYBATH [ili Ta JOCSITaTh B3a€EMOPO3yMiHHSA. Y
IIbOMY KOHTEKCTI Mpallsd BUMarae Bij JIFOJAWHH HE JIUIIE IHTeIEKTyaTbHUX 3yCHIIb, a 1
3aJIy4eHHS eMOLIIITHOTO pecypcy, MEPETBOPIOIOUH ii HAa HOCISI YHIKJIBHOTO JIFOACHKOTO
KarmiTany.

OCKUIBKM B HOBIM €KOHOMILI PE3yJIbTATUBHICTh MISNIBHOCTI (0c00MMBO Yy cdepi
MOCJYT) 3aJICKUTh BiJl MOBEIHKOBUX YNHHUKIB, HEMaTepiaibHa Mpallsl CTa€ TOJJIOBHUM
moxkepenoM BapTocTi. Lle miaTBepaKye Te3y npo Te, MO «IHTEJIEKTYaJIbHUN KamiTam) 1
(CKMBE 3HAHHS» IMIOCTYNMOBO BUTICHAIOTh MaTepialibHI CKJIAIHUKA BUPOOHMUIITBA,
CTal0Y¥ OCHOBOIO CYy4acCHOTO MPUOYTKY.

BincrexyeTbcsi 3aMiHa  eKCIUTyaTallli CcaMOEKCIUIyaTalli€lo, [0 BHUMarae
MOCTITHOTO HaBYaHHS Ta IMIJABUINEHHSA KBamidikaii, TypOOTH Tpo 3I0pOB’S Ta
BIJIMOYMHOK, YCBIJOMJIGHHS TOTO, IO OCHOBHAa BHUPOOHWYA cuja 0a3yeThCs Ha
KPEaTHBHOMY CAaMOPO3KPHUTTI JIFOJAWHHU 3 BIACTUBUMH i 3A10HOCTSAMH, BMIHHIMH,
TaJlaHTaMH. AJK€ MBUAKOIUIMHHICTh 1HHOBAIIWHO-1HQOpMAIiiHUX 3MIH BHUMAarae
(hopMyBaHHS KpEaTUBHOTO MPaIliBHUKA 3 OPIEHTAIIIEIO HA 3I00YTTS BCE HOBUX 3HAHb,
YMiHb, HaBUKIB. ['OTOBHICTh JO HaBUaHHS MPOTITOM JKHUTTS CHOpPSAMOBAHA Ha
MOXJIMBICTh IIBUJIKOI 3MIHM Mpodecii Ta BUAIB AISILHOCTI. Y 1iboMy BUNaaky A. "oy
pO3rysilae  yCiX TMPaIliBHUKIB SIK «IHAWBIAYAJbHUX MIANPUEMIIIBY, $KI TOBHUHHI
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KepyBaTH co00r0 sK mianpueMil ¢dadpukamu. BueHuil OOIpyHTOBYE CBOEpIJIHI
MEXaHI3MH BHPOOHHUIITBA camMoro cebe Kpi3b MHpu3My ¢GOpMyBaHHS BCE HOBHX
KOMIIETEHIIIM i 3aMiHU eKCIUTyaTallii camoeKciutyaramnieto. CBOepiiHE OCMHUCIICHHS
MpaIliBHUKA-TIANMPUEMIIE ~ BUMAara€ TIOCTIHHOTO HAaBYaHHA Ta  IIiIBUIICHHS
kBani(ikaiii, MOCTIiiHOI TypOOTH NPO MEIWYHE CTpaxyBaHHS, BIATBOPEHHS 1
OiATPUMKH cebe Ha piBHI HOPMaJIbHOTO mpodeciifHoro Ta (¢i310J0TTYHOTO
¢dbyukionyBants. Takuil miaxia NpoayKye TUN MpalliBHUKA HE3aJIEKHO BiJl CTaTyCy U
3aMHSATOCTI, 1110 OCTIMHO J0a€ MPO CBOO MpaIle3/1aTHICTh, BITHOBICHHS pOO0YO0i CHUITH
I yCBIIOMITIOE ce0€ Kpi3b MPU3MY JIFOJCHKOTO KarmiTaty.

[lincymMoOByrOUM  BHILEBHUKIAQJICHE, MOXKHAa KOHCTaTyBaTH, 10 CydYacHa
TpaHcopmarliss CycrnuibHOro OyTTsS mpu3Bena J0 (opMmyBaHHS 1HGOPMAIIHHO-
MepeKeBOi eKOHOMIKH, sIKa 3aMiHUIA TPAIUIIIHI Tay3eBO-TepUTOpiaabH1 MPUHIUITH
oprasizaiii TJ00aTbHO-MEPEKEBUMHU B3a€EMOJIISIMHU. Y Il HOBIA peanbHOCTI
iHdopMarlliss Ta 3HAHHS CTalOTh CTPATETIYHUM PECYPCOM 1 TOJOBHUM JIKEPEIOM
J0JIaTKOBOI BapTOCTI1, IO JOKOPIHHO 3MIHIOE PUPOTY Mpalll Ta BAMOTH JI0 JHOJCHKOIO

KarmiTany.
[leHTpanbHUM acCHEKTOM LMX 3pyLIEHb € IMO0SBa HOBOrOo THUMY Hpo¢eciitHOol
IIEHTUYHOCTI — «IMpaliBHUKA-MIAIPUEMIISD), SKHUM CaMOCTIHHO Kepye BIIACHUM

IHTEJNEKTyaIbHUM TOTEHIanoM. TpaauiiiiiHa MOJAENb EKCIUTyaTalli MOCTYMA€eThCs
MICIIEM CBIOMIN caMOEKCIUTyaTallli, 1o mnepeadayae OCOOUCTY BIJMOBIIATBbHICTh
daxiBusg 3a  OesmepepBHE  HABYaHHS  MPOTATOM  KUTTS,  MIATPUMKY
McUxo(i310J0TIYHOTO 3/I0pPOB’Sl Ta PO3BUTOK KpeaTUBHUX 3ai0HOcTed. Bapricth
KIHIIEBOTO MPOJIYKTY UM MOCIYTU TETEP 3aJICKUTh HE B TPUBAIOCTI poOOYOro yacy,
a BIJI «OKMBOT'O 3HAHHS», €MOIIIIHOT €HEPTil Ta MOBEIHKOBUX KOMIIETCHITIN Cy0’ €KTa.

TakuM YWHOM, YCHIITHA caMopeai3allis OCOOMCTOCTI B yMoBax IM(poBoi
riobamzaiii BumMarae (OpMyBaHHS BHUCOKOTO PIBHA OCOOHCTICHOI Ta mpodeciitHoi
KyJabTypHu. KiFouoBUME YMHHUKAMU KOHKYPEHTOCITIPOMOYKHOCTI CTalOTh 3JaTHICTH J0
IHHOBALIHOTO CaMOPO3KPUTTS, KOMYHIKaTUBHA MOOUIBHICTh Ta TOTOBHICTH MO
MOCTIHOTO OHOBJICHHSI BJIACHUX 3HAHb 1 HABUYOK, IO TEPETBOPIOE TIOAMHY Ha
TOJIOBHY PYIIIMHY CHTY MOCTIHAYCTPIaJbHOTO PO3BUTKY.
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MNJIAT®OPMHA EKOHOMIKA SIK IHHOBALIIHHA
MOJEJIb BEJEHHS BISHECY B YMOBAX LIU®POBOI
TPAHCO®OPMAILII

Axymesa Harauis BajenTuniBHa

nokTop (ismocodii 3 MATPUEMHHUIITBA, TOPTIBIII Ta O1PKOBOI TiSTTLHOCTI,
TO1eHT Kadeapu 613HeC-eKOHOMIKH Ta I ITPUEMHHUIITBA,

KuiBchkuii HallioHaIbHUNM €KOHOMIYHUHN yHIBepcUTeT iMeHi Baguma ['eTbmaHna,
KwuiB, Ykpaina

Y cywacHux ymoBax IM(poBI3allis BUCTyHa€ KIOYOBUM JpalBEpoM
TpaHc@opMmariii pUHKOBUX BIJHOCHH, CTBOPIOIOYM HOBI MOXKJIMBOCTI JJIs OpraHizaiii
O13Hecy Ta B3aeMO/IIi MK YYaCHUKaMH eKOHOMIKH. OHUM 13 HaHO1IbI1T IHHOBAIIMHUX
MIJIXOAIB /10 BEJEHHSA TOCMOJAPChKOI IISNIBHOCTI € TuiaThopMHA €KOHOMIKA, sKa
3aMIHIOE KJIACMYHY JIIHIfHY MOJENb BiJl BUpPOOHHMKAa JI0 CIOXHKBadya Ha
0araTOCTOPOHHIO €KOCHUCTEMY, Ji€ TOJIOBHOIO I[IHHICTIO CTa€ B3aEMOIIs MiX
y4aCHUKAaMH, a HE caM IPOAYKT.

[InaTtdopmHa Monens 3a0e3nedye IHTErpalilo pi3HUX KAaTeropii KOpHUCTyBadyiB,
ONTUMI3AIII0 pecypciB, edheKTUBHE MaciITaOdyBaHHsI O13HEC-TPOLIECIB Ta CTBOPEHHS
JI0JIaHOT BapTOCTI 3aBISKU IU(GPOBUM TEXHOJIOTiISIM 1 MepexkeBUM edektam. Bona
CTUMYJIIOE€ TTPUCKOPEHHSI 1HHOBAIIIH, MIABUILYE KOHKYPEHTOCIIPOMOXKHICTh KOMIIAH1H
1 cipusie IXHIM 31aTHOCTI aAaNTyBAaTUCS 10 AMHAMIYHOTO I100aTbHOTO €KOHOMIYHOTO
CepeIOBHILIA.

MeToto JOCHIDKEHHS € KOMIUIEKCHUM aHall3 OCHOBHHMX XapaKTePUCTUK
m1aThOPMHOI €KOHOMIKH, OIliHKa ii BIUIMBY Ha TpaHcdopMalliro 6i3Hec-Mojienelt Ta
BU3HAYCHHS PO Y p03BI/ITKy U (POBOT CKOHOMIKH, & TAKOXK BHUSIBJICHHS KIFOUOBUX
repeBar i BHKJIHKIB, TIOB’SI3aHUX 13 BIPOBA/PKCHHSAM JIaHOI MOJETi B CY4YacCHHUX
PUHKOBHX yMOBaX.

[Inarpopmua exoHomika € ¢opMOorO BeleHHS Oi3Hecy, 1o 0a3yeThcs Ha
(yHKILIOHYBaHHI HIU(PPOBUX TIATPOPM, SIKI BUCTYNAIOTh TOCEPETHUKAMH Y B3aEMO/II]
MDK BHUpPOOHMKAaMM Ta CIHOXXHMBaYaMH ¢ 3a0e3Me4yloTh CYTTEBE CKOPOUEHHS
TPaH3aKUiHUX BUTpar. [i PO3BUTOK 3yMOBIEHHIl NOIIMPEHHSAM iH(pOPMALiHHUIX
TEXHOJIOT1M, 10 CTUMYJIOIOTH I1HHOBAIIWHY isUIbHICTh, 3MIHIOIOTH XapakTep
3aHATOCTI Ta CTPYKTYPY PUHKY TIpalli, a TakoK (HOPMYIOTh pUHKOBI yMOBH [1].

[InaTopmMHa €KOHOMIKA € TPOTPECHBHOIO MOJICIUTIO BEICHHsS Ol3HECy, sKa
KapJWHAIBHO BIIPI3HIETHCS B TPAAUINIWHUX JIHIMHUX CTPYKTYpP TOCTOJAPIOBAHHS.
Bona 6a3yethcst Ha TupOBUX TEXHOJIOTISX 1 CTBOPIOE 6AraTOCTOPOHHI €KOCUCTEMH, Y
SIKUX OCHOBHHUM J[)KEPEIIOM €KOHOMIYHOI IIIHHOCTI CTa€ B3a€EMOJIISl MIXK yUaCHUKAMHU.

OCHOBHI XapaKTEpUCTUKH IIATGOPMHOI EKOHOMIKM CHPUSIIOTH €(EeKTUBHIN
KOOpJIMHALll YYacCHUKIB PHUHKY, ONTHMI3alli pecypciB, MacmTadyBaHHIO Oi3Hec-
MOJIeJIel, BUKOPHUCTAHHIO JaHHMX SK CTPATETiYHOTO aKTHBY, a TaKOX CTBOPIOIOTH
nepeayMOBU I TNI00aNbHOT €KCIaHCli Ta 1HHOBaliitHOrO nporpecy. JociaimkeHHs
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IIUX PUC JAa€ 3MOTY TIUOIIE 3p03yMITH MEXaHI13MU (PYHKIIIOHYBaHHS IJ1aTGOpM 1 IXHE
3HAYEHHS Y PO3BUTKY CydacHOi 1H(PpoBoi ekoHOMIKHU (Talbmuis 1).

Taoaunga 1

KitrouoBi xapakTepucTuku miaTGopMHOi eKOHOMIKH SIK IHHOBALIMHOT MO

BeJICHHs Oi3HECY

Xapakmepucmuka

Tloacnenns

Lugposa ingppacmpykmypa

[InatdhopmMu  BHKOHYIOTH  (QYHKIIIO  ITOCEPEIHHKIB,
CTBOPIOIOYH €IWHE IH(POBE cepeloBHINE IS B3aEMOJIIi
pPI3HMX KaTeropid y4YacHHKIB: NPOJABIIB, TMOKYIMIIB 1
PO3pOOHHUKIB.

Mepeosicesuii echexm

LlinHicTs TUIaTGOPMHU  3pOCTAE TPSIMO  MPOTOPLIHHO
KUIBKOCTI KOPHCTYBadyiB: 30UIBIIEHHS YHCJIa YYaCHHUKIB
poouTh mIaTGopmy OLIBIIT KOPUCHOIO JIJIsl KOXKHOTO HOBOTO
KOpPHCTyBa4ya Ta CIpHUS€ IMIBHIKOMY MacmTaOyBaHHIO
Oi3Hecy.

Innosayivina moodens cmeopenns | [lnarpopmur 103BONSIFOTH IMiIBUITyBaTH ¢(DEKTHBHICTH

yinHocmi BUKOPUCTAHHS PECYPCiB, ONTHMIi3yBaTH Oi3HEC-TIPOLIECH Ta
CTHMYJIIOBATH CTBOPEHHS HOBUX MPOAYKTIB 1 TIOCIIYT.

Macwmabosanicmo ma | bizHec-Mozeni miaTgopm Jerko MacTadyIoThCs Ta

aoanmueHicme OTIEPATUBHO MTPUCTOCOBYIOTHCS JI0 3MiH PUHKOBHUX YMOB
3aBASKHA MU(PPOBUM TEXHOJIOTISIM 1 TAPTHEPCHKUM
eKOCHCTEMaM.

Mounemu3zayia oocmyny Hoxin popmyeThes uepe3 KoMicii, TAMUCKH ado pekiiamy,
HaJIal0uu KOPUCTyBa4yaM JOCTYI JI0 pecypciB Oe3 mepenadi
IpaBa BJIIACHOCTI HA HUX.

Inobanvhe OXONJIeHHS. ma | Ilnar¢opmu 103BOJISAIOTH ONEPYBATH HA MIKHAPOTHUX

iHmezpayis pPHUHKaX, TpaHC(HOPMYIOUH KIIaCH4HI Oi3HEC-MOJIeNi Ta

3a0e3Meuyroun B3aEMO/III0 YYaCHHUKIB y INT00AIbHOMY
Maciraoi.

Jlani six cmpameziunuti pecypc

[Tnardopmu HAKONIUYYIOTh BEJTUKI 00CITH TaHUX, L0
JI03BOJIS€ IEPCOHAIII3YBATH IPOMO3HUIIi1, MPOTHO3yBaTH
MOTMMT 1 ONTUMI3YBATH JOTICTUKY Ta IIIHOYTBOPEHHS B
PEXHUMI PEaIbHOTO Yacy.

Exocucmemnuuii nioxio

Bonu popmytoTh iHTerpoBaHe UGPOBE CEPETOBUIIE IS
3amyuyeHHs He3aIeKHUX PO3POOHHKIB 1 MAPTHEPCHKUX
CTPYKTYp (30Kkpema, Android, 10S), cripusitoun
MacIITa0yBaHHIO 1IHHOBAIIii.

Ilpaxmuuna peanizayis

[TnatdopmHi pilIeHHS OXOIUTIOIOTH HIMPOKUNA CIIEKTP
cdep, BKIIIOYAIOUH eJIEKTPOHHY KOMEPLiI0, TPAHCIIOPTHI
CEpBICH, JIOTICTHKY, COIIaJIbHI MEPEK1 Ta MAPKETILICHCH.

IDicepeno: cknadeno aemopom Ha ocHogi [1]

[lnatdpopmHa exoHOMIKAa TpaHCHOPMY€E COIIATBHO-EKOHOMIYHI

CTPYKTYpH,

BOJIHOYAC 3YMOBIIOIOYM HEOOXIIHICTh MEPEOCMHUCIICHHS Ta aJamnTailii 1HCTUTYTIB
COIAIBHOI JIep>KaBH 10 HOBUX (popMatiB 3aitHATOCTI [2]. BoHa pagukanpHO 3MiHIOE
PUHKOB1 B3a€MOJIii, BMNPOBA/PKYIOUM 1HHOBAIlIfHI MEXaHI3MH Ta HOBI MOJENI
oprasizailii BUpOOHUYHUX 1 CTIOKUBYUX MPOIIECIB, 1 BUCTYNAE BUSHAYAILHUM (haKTOPOM
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TpaHcdopmallii CydyacHOro €KOHOMIYHOTO cepeaoBuia. BukopucroByroun nudposi
TEXHOJIOT1i, TIaTHOPMHI MANPUEMIN 3a0€3MeUyI0Th MPOMYKTUBHY B3aEMO/IIIO
YYaCHUKIB PUHKY, ONTHUMI3YIOTh PO3MOAUT pecypciB 1 GOpMyIOTh OAAaHY BapTiCTh
yepe3 ehekTn MacmTaboBaHOI MepekeBoi B3aeMoIil [3].

[TnatdhopmHa Momenp BeaeHHS Oi3HECY € TepenoBo0 (HOPMOIO oOpraHizarlii
rOCIIOIaPCHKOT MISTIBHOCTI, SIKa CIIUPAETHCS Ha UG POBI MIATGOPMH TSI TOJIETIICHHS
B3a€MO/I1 MK PI3HOPITHUMH IPyNaMu KOPUCTYBAUiB 1 CTBOPEHHS HOBOT €KOHOMIYHOT
1iHHOCTI. B ymoBax mudpoBoi Tpancdopmarlili BoHa CTUMYJIIOE€ 1HHOBAIIT, TOCHUITIOE
KOHKYPEHTH1 TO3MIIli KOMMaHIA 1 CTa€ KIOYOBUM (DAKTOPOM IXHHOTO BHM)KMBAHHS,
paguKaIbHO MepeOyA0BYIOUN TpadulliiiHl ramysi [4, 5].

Mogenp rocrmogaproBaHHsS Ha OCHOBI OHJIAHH-TUIAT(OPM BHUCTYMA€ KIFOYOBUM
MEXaH13MOM MPUCKOPEHOTO PO3BUTKY IUPPOBOI EKOHOMIKH Ta 3a0e3Meuye HeOOX1THY
aJanTUBHICTh MIANPUEMCTB Yy Cy4aCHOMY TJI00a/Ii30BaHOMY 1HTEPHET-POCTOPI, L0
Mae psiJl KJIIFOYOBHUX MepeBar i 0i3Hecy (pUCYHOK 1).

Minpnmenns
KOHKYPEHTOCTIPOMOKHOCTI.
Inardopmu 103BOISAIOTE
WBUKO 1 eheKTUBHO 3aIydaTn
KII€HTIB y MOPIBHSHHI 3
TpagUUiHHUMU MiIX0AaMH.

Bucoka a}lal’lT"BHiCTb.
]_LIBVI;.'IKC pearyBaHHs Ha
3MIHU PHHKY Yepe3
CTBOPEHHS IMAPTHEPCHKUX
€KOCHCTEM 1 PHYYKHX
MoJieieil B3aeMoIii.

udposuii eexr.
MOXIMBICTb OTPUMYBATH
JI0JIaTKOBI JJOXO/IM Ta
OITHMI3yBaTH IIPOLIECH
3aBISIKH LU(POBUM
TEXHOJIOTisM.

Pucynok 1. KiitouoBi nepeBaru miatGopMHOT MOAENI BEJIeHHS Oi13HECY
IDicepeno: po3pobneno aemopom nHa ocnosi [4, 5]

[TnaTdopmMHa €KOHOMIKA CIIYTY€ KIIFOUOBOIO OCHOBOIO MIBHAKOI TpaHcdopmartii
1M(poBOT EKOHOMIKM Ta € KPUTHYHOKO [IJIi TOr0, 00 MANPUEMCTBA MOTJIU
e(eKTUBHO aJanTyBaTUCS 10 CY4aCHOTO T100ai30BaHOTO ITUGPOBOTO CEepeAOBHINA
[6].

Otxe, nuatdhopmMHa MOJENb BeJCHHS OI13HECY MEpPETBOPIOE OI3HEC HA BIAKPUTY
CUCTEMY, JI€ KOHKYPEHIIISl BEJEThCS HE 3a SIKICTh OKPEMOI'0 MPOAYKTY, a 3a 3pYUHICTh
KOPHCTYBaHHS Ta MacIiTabM eKOCHCTeMH. Y CydacHOMY TJI00aizoBaHOMY
nudpoBoMy cepeoBHII IIaTGOpMHA EKOHOMIKA € OJIHI€0 3 HAUOLIBIIT €(PEeKTUBHUX
MoJieiel opraHizailii O13HeCy, 37aTHOI0 CYTTEBO 3MIHIOBAaTH TPaIUIIAHI PUHKOBI
B3aeMojii. BoHa TpaHchopmye cxemy Big BUpPOOHHMKAa JO CIOXHBada Yy
0araTOCTOPOHHIO EKOCHCTEMY, JI¢ KIIOUOBHUM AaKTHBOM BHCTYMAa€ B3a€EMOIIS MIX
KOPUCTYBa4aMH Ta CTBOPEHHS JI0JIaHOT BAPTOCTI 3aBISKH MEPEKEBUM €(PEKTaM.
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[Tnarpopmua ekoHOMIKa 3a0e3meuye IHTerpalio PI3SHOMaHITHUX TPy YYaCHUKIB
PUHKY, ONTUMI3YE PO3MOALI PECYPCIB, CIpHsIE€ MIBUAKOMY MacliTabyBaHHIO Oi3Hec-
IpOLECiB Ta CTUMYJIOE 1HHOBalllHY AaKTHUBHICTh. BojaHouac BOHa MiJBHIIy€E
KOHKYPEHTOCIPOMOXHICTh KOMITIaHIH 1 JJ03BOJIsIE€ M €(EeKTHBHO aJanTyBaTHCS 0
YMOB JTMHAMI4HOI TU(GPOBOT EKOHOMIKH.

Xoua BOPOBaIKEHHSA IIATGOPMHOI EKOHOMIKH CYNPOBOKYETHCS HHU3KOIO
BUKIIMKIB, 30Kpema, y cdepi perymoBaHHs, 3a0e3leyeHHS  COLIaIbHOI
BIJIMOBIAQIBHOCTI Ta PIBHUX MOXJIMBOCTEH JIJIs1 YYaCHUKIB PUHKY, 1i MIEpEeBaru, cepes
AKX BHCOKa THYYKICTh, 3/JIaTHICTh JO IIBHJAKOTO MacmrTaOyBaHHS Ta €()EeKTHBHE
BUKOPHCTAaHHSA IHM(POBUX pecypciB, poOIsATh MIaTGOPMHY MOICIb KIFOYOBUM
MEXaHI3MOM CYy4YaCHOTO PO3BHUTKY OI3HECY Ta HaAlMHUM (PyHIAMEHTOM IOIAIBIIOL
1udpoBoi TpaHchopmarlii eKOHOMIKH.
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Abstract

Artificial Intelligence (AI) has emerged as a transformative force in modern
education, influencing teaching practices, learning processes, and institutional
management. This article examines the opportunities, threats, and mitigation strategies
associated with the integration of Al in educational environments. The paper begins
with a brief historical overview of Al development, highlighting key milestones that
have led to the emergence of contemporary generative Al systems. It then explores the
major opportunities Al offers for education, including personalized learning, adaptive
instruction, improved accessibility, more inclusive learning environments, and
enhanced support for teachers through automated administrative and instructional
tasks. Despite these advantages, the increasing use of Al also raises several concerns,
including the potential weakening of students’ critical thinking due to over-reliance on
Al tools, challenges to academic integrity, the risk of widening educational inequalities
through the digital divide, issues related to data privacy and security, algorithmic bias,
reduced teacher autonomy, and the limitations of Al in addressing learners’ social and
emotional needs. To address these challenges, the article discusses a range of
mitigation approaches, such as integrating Al literacy into curricula, adapting
assessment strategies, strengthening digital infrastructure, establishing data
governance frameworks, monitoring algorithmic fairness, and maintaining strong
human oversight in educational decision-making. Ultimately, the paper concludes that
Al should be implemented as a supportive tool that enhances, rather than replaces,
human-centered teaching and learning processes.

Keywords: Artificial Intelligence (Al), opportunities, threats, mitigation
approaches

Introduction

Artificial Intelligence (Al) has rapidly become one of the most transformative
developments in modern education, reshaping traditional methods of teaching,
learning, assessment, and administrative practice. Educators increasingly incorporate
Al tools into classroom instruction, homework support, student evaluation, and
administrative duties, fundamentally changing how education is designed and
delivered.

The roots of Al as an academic discipline extend back to the mid-20th century. In
1950, British mathematician Alan Turing published Computing Machinery and
Intelligence, introducing the concept of what later became known as the “Turing Test,”
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a criterion for assessing whether a machine’s behavior can be distinguished from that
of a human in conversation (Turing, 1950). This work laid conceptual groundwork for
thinking about machine intelligence long before the field of Al was formally defined.

Six years later, in 1956, a summer-long workshop at Dartmouth College in New
Hampshire brought together researchers from mathematics, logic, and engineering with
the explicit aim of exploring how machines could simulate human intelligence. It was
at this event that John McCarthy coined the term “Artificial Intelligence,” marking the
official birth of Al as a distinct academic field (McCarthy et al., 2006). Early computers
at the Dartmouth project demonstrated basic symbolic problem-solving, including
tasks such as algebra problem-solving and simple language operations, fostering
optimism about future capabilities.

The following two decades saw both progress and setbacks. In the 1960s, programs
such as ELIZA - an early natural language processing system capable of simulating
human-like conversation - showed that machines could engage with users using basic
natural language patterns, foreshadowing later advances in conversational systems
(Russell & Norvig, 2016; Weizenbaum, 1966). However, by the early 1970s, optimism
had declined, and major funding reductions in the United Kingdom and the United
States led to a period known as the “Al Winter,” during which many research programs
lost support due to unmet expectations (Haenlein & Kaplan, 2019; Russell & Norvig,
2016).

Al research gained renewed interest in the 1980s and accelerated significantly after
1990 as new approaches, such as machine learning, began to replace purely rule-based
systems. A key milestone occurred in 1997 when IBM’s Deep Blue defeated the
reigning world chess champion, demonstrating the practical capabilities of Al in
strategic tasks (Russell & Norvig, 2016). The explosive growth of the Internet and big
data in the 2000s led to advances in speech recognition, translation, and image
processing, and by the 2010s, deep learning had become the dominant technique for
many Al applications. Deep learning systems achieved breakthroughs in image
identification, natural language understanding, and complex gameplay (LeCun et al.,
2015), laying the foundation for today’s generative Al systems.

In the 2020s, artificial intelligence entered a new stage known as generative Al.
Large language models trained on massive amounts of data have become able to
produce clear and meaningful text, create original content, and help with many
different tasks. One well-known example is ChatGPT, an advanced Al chatbot
developed by OpenAl. ChatGPT is based on a series of models called Generative Pre-
trained Transformers (GPT). It was released to the public in November 2022 and
quickly became popular around the world as it can hold natural conversations, explain
ideas, and support writing and learning activities (Onden & Alnour, 2023). Later
versions, such as GPT-4 and GPT-5, further improved the system’s abilities, enabling
it to understand images as well as text, provide more accurate responses, and handle
increasingly complex tasks. Currently, ChatGPT is applied across educational
institutions, businesses, and numerous other sectors, reflecting the rapid advancement
of artificial intelligence technology.
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This progression from early theoretical ideas to widely accessible applications
highlights the remarkable evolution of artificial intelligence. With Al now embedded
in educational contexts, it is beginning to transform teaching practices, learning
experiences, and the traditional responsibilities of educators and students.

Opportunities Artificial Intelligence brings to education

Artificial Intelligence (AI) offers new opportunities in education to enhance
learning experiences, expand access to educational resources, and support both
students and teachers. Al systems contribute to greater personalization, inclusivity,
instructional quality, and efficiency in teaching and learning.

Personalized learning and adaptive instruction

One of the most significant opportunities Al brings to education is personalized
learning. Traditional classrooms often rely on a one-size-fits-all model, which may not
adequately address individual differences among learners. Al, however, enables
teachers to provide learning experiences tailored to each student’s interests, skills, and
needs.

Al systems can adapt materials and tasks to a student’s proficiency level, allowing
learners to progress at their own pace. These systems analyze student performance data
and adjust the difficulty level, content type, and instructional strategies accordingly
(Gligorea et al., 2024). As a result, students who need additional support receive
targeted practice and explanations, while advanced learners can move ahead without
being held back by the pace of the whole class.

Furthermore, Al facilitates learning for diverse learning styles by selecting
appropriate resources such as texts, videos, interactive simulations, or educational
games. Teachers can use Al-generated analytics to design activities that address
individual strengths and weaknesses. Al-based tools also track student progress and
recommend suitable next steps, helping to create individualized study plans that guide
learners on what to study next and which skills to prioritize (Fortuna et al., 2025).

Immediate feedback is another key advantage of Al-driven systems. Instead of
waiting for teacher evaluation, students can receive instant responses, additional
practice tasks, and alternative explanations when they encounter difficulties. This
continuous feedback process supports self-regulated learning and helps students
correct misunderstandings quickly. Overall, Al makes learning more flexible,

responsive, and effective by ensuring that each student receives personalized support
(Larasati et al., 2026).

Expanding access and promoting inclusion

Beyond personalization, Al plays a crucial role in expanding access to education
on a global scale. Al-powered platforms, intelligent tutoring systems, and virtual
learning assistants enable students to access educational resources anytime and from
anywhere. This flexibility is particularly beneficial for learners in remote or
disadvantaged regions, as well as for adult learners who may not be able to attend
traditional classes (UNESCO, 2021).
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Al also strengthens inclusivity for students with disabilities. Technologies such as
speech-to-text, text-to-speech, automated subtitles, and screen-reading software allow
learners with hearing, visual, or physical challenges to participate more fully in
educational activities. By providing alternative modes of interaction and
representation, Al helps reduce barriers to learning and promotes equal educational
opportunities (Holmes et al., 2019; OpenAl, 2026).

In addition, Al reduces linguistic barriers through translation tools and speech-
processing technologies. These tools support learners in understanding content in their
native language and assist in developing foreign language skills. Consequently, a
broader and more diverse group of students can engage with international educational
resources and learning communities (Fitas, 2025; Vo, 2025).

Al further promotes equity by simplifying complex texts, generating summaries,
and offering alternative formats of instructional materials. Such features support
language learners and students with varying academic backgrounds, helping to ensure
that more learners can successfully access and understand educational content.

Supporting teachers and reducing workload

Al not only benefits students but also provides valuable support for teachers.
Educators’ responsibilities extend far beyond classroom instruction and include lesson
planning, material development, assessment, and differentiation. Al-supported tools
can significantly reduce the time required for these tasks while maintaining, and
sometimes enhancing, instructional quality (Luckin et al., 2016; Zawacki-Richter et
al., 2019).

For example, Al can assist with lesson planning by generating structured lesson
outlines that include learning objectives, varied activities, and assessment strategies. It
can also produce differentiated materials tailored to diverse student needs, recommend
resources based on skill level, adjust task difficulty, and provide illustrative examples.
In this way, teachers can prepare more diverse and inclusive lessons in less time.

Assessment and feedback are among the most time-consuming aspects of teaching.
Automated grading systems can speed up the evaluation of objective tasks, while Al
tools can assist in analyzing student responses to open-ended questions and generating
individualized, data-informed feedback. This allows teachers to focus more on
interpreting results and supporting students rather than on mechanical grading
processes (Zawacki-Richter et al., 2019).

Differentiating instruction, which often requires creating multiple versions of
materials for different ability levels, can also be supported by Al. Systems can help
adapt texts, tasks, and assessments to varying learning levels, making it easier for
teachers to address diversity in the classroom without being overwhelmed by
preparation demands.

Enhancing instructional quality and student engagement

Al contributes to the enrichment of instructional content and learning experiences.
Teachers can use Al to generate a wide range of materials beyond traditional text,
including diagrams, timelines, concept maps, narrated explanations, listening tasks,
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and short educational videos. These varied resources help address different learning
preferences and make lessons more engaging.

Al also enables the integration of authentic and meaningful resources into
instruction. It can support the inclusion of real-life examples, interdisciplinary
connections, and materials reflecting diverse cultural and social contexts. Through the
creation of realistic case studies and simulated primary sources, Al helps connect
academic knowledge to practical, real-world applications, thereby increasing relevance
and student motivation (Holmes et al., 2019; Luckin et al., 2016).

Moreover, Al supports interactive and student-centered learning. Teachers can use
Al to develop discussion prompts, simulations, role-playing scenarios, and problem-
solving activities that encourage critical thinking and active participation. These
approaches shift the focus of learning from passive information reception to
meaningful engagement with content (Holmes et al., 2019; Luckin et al., 2016;
OpenAl, 2026).

Al also enhances assessment practices by assisting in the creation of quizzes,
project-based tasks, and rubrics aligned with instructional goals. Al-generated model
answers and feedback can further guide students in understanding expectations and
improving their performance.

Threats of artificial intelligence in education

The integration of artificial intelligence into educational settings offers substantial
opportunities but also poses significant challenges. Key threats associated with Al in
education include students’ overreliance on technology, which can undermine critical
thinking; risks to academic integrity and assessment validity; educational inequality
and the digital divide; data privacy and security concerns; algorithmic bias and lack of
fairness; reduced teacher autonomy; and limitations in addressing students’ social and
emotional needs.

One of the primary concerns associated with Al in education is the risk of students’
over-reliance on technology, which may weaken their critical thinking and problem-
solving abilities. When learners frequently depend on Al systems to generate answers,
summaries, or solutions, they may have fewer opportunities to engage in independent
reasoning and knowledge construction. As a result, essential cognitive skills such as
analysis, creativity, and reflection may not develop sufficiently (Zhai et al., 2024).

Another major concern relates to academic integrity and the validity of assessment
practices. Al systems capable of generating essays, assignments, or exam responses
present new challenges for educators attempting to evaluate students’ authentic work.
The widespread availability of generative Al tools makes it increasingly difficult to
distinguish between student-produced and Al-generated content, thereby complicating
the accurate assessment of learners’ knowledge and competencies (Cotton et al., 2024;
Peterson, 2025).

Another important issue concerns educational inequality and the digital divide.
Access to Al technologies and digital learning tools is not equally distributed across
educational contexts. Students in well-resourced schools or from economically
advantaged backgrounds are more likely to benefit from Al-supported learning
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environments, while those in under-resourced institutions may lack access to the
necessary technological infrastructure and digital skills. These disparities risk
widening existing educational gaps and reinforcing social inequalities (OpenAl, 2026;
Selwyn, 2024; Yan et al., 2023).

The increasing reliance on Al technologies also raises significant data privacy and
security concerns. Al systems typically rely on the large-scale collection and analysis
of student data, including personal information, learning behaviors, and academic
performance. Without adequate safeguards, such data may be vulnerable to privacy
violations, unauthorized access, or misuse (Kasneci et al., 2023; OpenAl, 2026; Yan et
al., 2023).

Another challenge associated with Al in education is the potential for algorithmic
bias and lack of fairness. Al systems are trained on large datasets that may contain
cultural, linguistic, or social biases. Consequently, Al-generated recommendations,
evaluations, or feedback may unintentionally disadvantage certain groups of students.
For example, speech recognition technologies may struggle to accurately interpret
regional accents or the speech patterns of second-language learners, potentially leading
to inaccurate assessments of their abilities (Kasneci et al., 2023; OpenAl, 2026; Yan et
al., 2023).

The growing use of Al technologies may also affect teacher autonomy. When
educational decisions such as lesson planning, student assessment, or instructional
recommendations are increasingly guided by algorithmic systems, teachers may feel
that their professional judgment is constrained by automated processes (Yan et al.,
2023).

Finally, Al systems have inherent limitations in addressing students’ social and
emotional needs. While Al technologies can analyze learning patterns and provide
personalized feedback, they lack the capacity to fully understand emotions, motivation,
and complex social interactions. Teaching, however, is not only a cognitive process
but also a deeply social and emotional activity that depends on empathy,
encouragement, and human connection (Holmes et al., 2019).

Mitigation Approaches to the Threats of Artificial Intelligence in Education

To reduce students’ over-reliance on Al systems, educators should emphasize Al-
supported rather than Al-substituted learning. Al tools should function as learning
assistants that facilitate exploration, feedback, and reflection instead of replacing
students’ cognitive engagement. Instructional strategies such as problem-based
learning, inquiry-based learning, and reflective assignments can encourage students to
critically evaluate Al-generated outputs and explain their reasoning processes. In
addition, integrating Al literacy and digital critical thinking skills into the curriculum
can help students better understand the capabilities and limitations of Al technologies
and promote their responsible use (Krause et al., 2025; OpenAl, 2026).

To preserve academic integrity in Al-enhanced learning environments, educational
institutions need to adapt their assessment strategies to reflect the realities of Al-
assisted learning. Traditional written assignments can be complemented with process-
oriented assessments, such as project-based tasks, oral presentations, in-class
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discussions, and reflective journals, which allow instructors to evaluate students’
understanding and reasoning processes more effectively. Furthermore, institutions
should establish clear policies and guidelines regarding the acceptable use of Al tools
in academic work. Encouraging transparency in Al usage - for example, by requiring
students to disclose and critically reflect on how Al tools contributed to their
assignments - can promote ethical and responsible academic practices (Peterson, 2025;
Slade et al., 2025; Yan et al., 2023).

Addressing inequality in access to Al technologies requires systemic and policy-
level interventions aimed at promoting equitable access to digital resources.
Governments and educational institutions should invest in digital infrastructure,
provide affordable access to devices and internet connectivity, and support the
development of digital literacy skills among both students and educators. Additionally,
the use of open educational resources and accessible Al tools can help reduce
disparities between different educational contexts and support more inclusive learning
environments (Holmes et al., 2019; OpenAl, 2026; UNESCO, 2021).

To address data privacy and security concerns, educational institutions must
establish robust data governance frameworks that regulate the collection, storage, and
use of student data. Clear policies regarding data ownership, informed consent, and
responsible data management are essential for protecting learners’ personal
information. Furthermore, implementing privacy-preserving technologies, such as data
anonymization, encryption, and secure storage systems, can strengthen data protection
in Al-supported educational environments (Holmes et al., 2019; OpenAl, 2026;
UNESCO, 2021; Yan et al., 2023).

Mitigating algorithmic bias requires responsible Al design and continuous
monitoring. Developers should ensure that AI models are trained on diverse and
representative datasets, while institutions should conduct regular algorithmic audits to
identify and correct potential biases. Importantly, Al systems should not operate
without human oversight. Educators must remain actively involved in reviewing Al-
generated assessments and recommendations to ensure fairness and pedagogical
appropriateness (Holmes et al., 2019; OpenAl, 2026; UNESCO, 2021; Yan et al.,
2023).

To maintain teacher autonomy in Al-supported classrooms, Al systems should be
designed primarily as decision-support tools rather than decision-making authorities.
Teachers should retain full control over instructional decisions and adapt Al-generated
insights according to the specific needs of their students and classroom contexts.
Providing teachers with professional development opportunities focused on Al literacy
and pedagogical integration can empower them to use Al technologies effectively
while maintaining their professional autonomy (Holmes et al., 2019; Luckin, 2018;
Selwyn, 2019; UNESCO, 2021).

Finally, because Al systems cannot fully interpret human emotions or social
dynamics, Al should be integrated into education in ways that complement rather than
replace human interaction. Teachers should continue to play a central role in fostering
supportive learning environments, encouraging collaboration, and addressing students’
emotional well-being. Combining Al-supported learning tools with human mentoring
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and collaborative learning activities can help preserve meaningful teacher-student
relationships while still benefiting from technological innovation (UNESCO, 2021).

Conclusion

Artificial Intelligence is rapidly reshaping the educational landscape by introducing
new possibilities for personalized learning, improved accessibility, and more efficient
instructional practices. Al technologies can enhance the quality of education by
supporting adaptive instruction, expanding access to learning resources, assisting
teachers with time-consuming tasks, and enriching learning experiences through
diverse and interactive materials. These developments highlight the significant
potential of Al to make education more flexible, inclusive, and responsive to the
diverse needs of learners.

At the same time, the integration of Al into education presents a number of complex
challenges. Issues such as students’ over-reliance on Al systems, threats to academic
integrity, inequalities in technological access, concerns regarding data privacy,
algorithmic bias, reduced teacher autonomy, and the limited capacity of Al to address
social and emotional aspects of learning must be carefully considered. If these
challenges remain unaddressed, they may undermine the educational benefits that Al
technologies aim to provide.

For this reason, the responsible and balanced implementation of Al is essential.
Educational institutions, policymakers, technology developers, and educators must
collaborate to develop clear guidelines, ethical frameworks, and effective pedagogical
strategies that support the safe and equitable use of Al in education. Emphasizing Al
literacy, maintaining human oversight, ensuring fairness and data protection, and
preserving meaningful teacher-student relationships are crucial components of this
process.

Ultimately, artificial intelligence should not be viewed as a replacement for
educators but as a powerful tool that complements human expertise. When integrated
thoughtfully and responsibly, Al has the potential to enhance educational systems
while preserving the fundamental human values that lie at the heart of teaching and
learning.
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IHOOPMALIITHO-KOMYHIKALIITHI TEXHOJIOTTi ¥
AISJIBHOCTI BUKJTIAJAYA 3AKJIANY BHILO]
OCBITU: TEOPETUYHU ACITIEKT

bepanuxk bornan IBanoBu4

YUHUTEIb TEXHOJIOT1H BOoprCIiIbCHKOT0 aKkaeMIqHOTO JIIISI0 iIMeHI AHATOJIS
denopuyka, 3100yBay BUIIO]

ocsitu [IBIII-24-I"1 kadenpu negaroriku, aaAMiHICTpyBaHHS, CIIELIAJIbHOI OCBITH Ta
comianbHoi podoTH JI3BO «YHiBepcuTeT MEHEIHKMEHTY OCBITH» HaBuanbHO-
HayKOBHI 1THCTUTYT MeHeKMEHTY Ta rcuxosorii HAITH Ykpainu

HaykoBuii kepiBHUK:

PoxnoBa Tersina €BreHiBHa,

KaHIUJAT NeAarorivHux HayK, JOUEHT Kadeapu neaaroriky, aagMiHICTpyBaHHS,
creniaibHoOi OCBITH Ta coianbHOi podoTu J3BO «YHiBEepcUTET MEHETKMEHTY
ocBiTH» HaBuanbHO-HAYKOBUM 1THCTUTYT MEHEIKMEHTY Ta rcuxoiiorii HAITH
VYkpainu

CydJacHuii eTan po3BUTKY CYCHIIBCTBA XapaKTEPU3YETHCS AKTUBHUMH MPOIIECAMU
iH(dopMaTH3allii, 0 OXOIUTIOIOTh yC1 CepH KUTTEASUIBHOCTI JIIOAUHH, 30KpeMa U
ocBiTy. @opMyBaHHS 1HOOPMAIIHHOTO CYCIUIBCTBA 3yMOBIIIOE MABUIIICHHS BUMOT JI0
SIKOCTI BHWIIOi OCBITM Ta BH3HA4Ya€ HEOOXIJIHICTh BIPOBA/KEHHs 1H(GOpMaIliifHO-
koMyHikariitHux Texnosorii (IKT) B ocBiTHIi mporiec 3akiiajiB BUILIOT OCBITH .

[adopmaruzaiiiss ocBiTH Tiependavae CTBOPEHHS YyMOB Uil  €()EKTUBHOTO
BUKOPUCTAHHA CydYacHUX 1HGOpMAIIMHUX pecypciB, aBTOMATHU3allli OCBITHIX
MPOIIECIB, MIJABUILICHHS TOCTYMHOCTI 3HaHb Ta 1HTErpaili HalllOHAJIbHOI OCBITH [0
CBITOBOT'O OCBITHBOTO IpocTopy. Y 1boMy KoHTeKcTi IKT BuUCTynaroTh Ba)KJIMBUM
IHCTPYMEHTOM MOJIEpHI3allii OCBITHROTO CEpEIOBUIIA Ta IMiIBUILIECHHS €QEeKTUBHOCTI
npodeciiiHoi AIsNIBHOCTI BUKJIa/1aya.

[ToHATTS «1HPOPMaLIIHHO-KOMYHIKALIITHI TEXHOJIOT11» TPAKTYETHCS K CYKYITHICTD
METO/IB, 3ac00IB 1 MPOrpaMHO-TEXHIYHUX PECYpPCIB, CIPSMOBAHUX Ha 30MpaHHI,
00poOKy, 30epiranHs, nepegavy Ta BAKOpUCTaHHs 1H(opmMallii B OCBITHbOMY MPOLIEC.
IKT 3abesmeuyroTh HOBI ~ MOXJIMBOCTI  OpraHizaimii HaBYaHHS, 30Kpema
1HUBITyami3alito, TudepeHItiallio Ta IHTEPaKTUBHICTh OCBITHBOT A1SUTHHOCTI .

Buxopuctanns IKT y missibHOCTI BHKIanaya 3akiiaay BUIIOI OCBITH CIpUSE
iHTeHCH(DiKaIlli HABYAJILHOTO MPOIIECY, IMiIBUIICHHIO HOTO €()EKTUBHOCTI Ta SKOCTI.
3okpema, IKT 103BOJISAIOTH:

* MIABUIIUTH M3HABAIILHY aKTUBHICTh 3/100yBayiB OCBITH;

* 3a0€3MECUNTH OTICPATUBHUKN KOHTPOJIb Ta OI[iIHIOBAaHHS HaBYAIbHUX JOCSITHCHD;,

* PO3LIMPUTH MOKIUBOCTI CAMOCTIMHOI pOOOTH CTYEHTIB;

* peaii3yBaTH IHAUBITYyaTbHUN MIIX1 O HABYAHHS,

* IJABHUILUTH MOTHUBAIIO 10 HABYAJILHOI TISUILHOCTI.
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CytreBoro mnepeBaroro IKT € MOXIMBICTD BUKOPHCTAHHS MYJIBTUMEIINHUX
3ac00iB, ENEKTPOHHUX OCBITHIX PECypcCiB, CUCTeM ympaBiiHHs HaB4aHHsIM (LMS), a
TaKOXX MEPEXKEBUX TEXHOJOTIH, 110 3a0e3MeuyloTh KOMYHIKALiI0 MK YYaCHUKaMH
OCBITHBOTO Mpotiecy. L{e 103BosIsi€ CTBOPIOBATH IHTEPAKTUBHE OCBITHE CEPETOBUIIIEC TA
3a0e3nevyBaTi THY4YKICTh HAaBYaHHS.

Pazom 3 M edextuBHIicTh BukopucTanHs IKT 3HauHOIO MIpOIO 3alIeKHUTH Bin
piBHs copMOBaHOCTI 1HPOPMAIIHHO-KOMYHIKALIHHOT KOMIETEHTHOCTI BUKJIa/Jaya.
CyuacHuill BUKJIa/1ay Ma€e BOJIOJITH HE JIMIIE 0a30BUMU LIM(PPOBUMHU HABUUKAMU, aJie U
yMiHHM iHTerpyBaTu IKT y HaBuaabHUN MpoIec BIAMOBIAHO 10 IUAAKTHUYHUX ITiJICH.

Bax1BUM aclieKToOM € TakoK MO€JHAHHS TPAAULINHUX Ta IHHOBALIHHUX METO/IIB
HaB4yaHHA. IKT He 3amiHIOIOTH BHKJIajada, a BUCTYNAIOTh 3aCO0OM IIiABUILIEHHS
e(hEeKTUBHOCTI HOTO AiSTILHOCTI, CIIPUSIOYN OHOBJICHHIO (JOPM 1 METO/11B HABUAHHS.

Otxe, 1H(OpMAIIHHO-KOMYHIKaIIiHI TEXHOJOTIi € HEeBIJI'€EMHOIO CKJIaJI0BOIO
CY4acHOTO OCBITHBOTO IIPOLIECY Y 3aK/IajaX BHIIOI OCBITH. IX BMKOpHMCTaHHS
3a0e3nedye MIABUIICHHS  SIKOCTI  OCBITH, CHpHUS€ PO3BUTKY HpodeciiiHOoi
KOMIIETEHTHOCTI MailOyTHIX (axiBIIB Ta BIANOBiIa€ BUMOraMm 1HGOpPMALIITHOTO
CyCHJIbCTBA.
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JAIATHOCTHKA CTAHY COOPMOBAHOCTI
OCOBUCTICHOI KYJIbTYPU MAUBYTHIX IOPUCTIB

bosrups JImurpo JAmurposuy,
acmipanT kadeapyu 1HIIOMOBHOI OCBITH Ta MIKKYJIBTYPHOI KOMYHIKAIl1
XMeIbHUIBKUI HalllOHATBHUN YHIBEPCUT, YKpaiHa

B yMmoBax rimo0anpHHX TpaHcopMalliii OHOBJIEHA CTpaTerisi OCBITH 0a3yeThes Ha
AHTPOIOIEHTPUYHOMY MIAXOMl, JI€ HaBYaHHSA IHTEPIPETYEThCA SK IIPoLeC
IHKYJIBTYypallii — 0e3MepepBHOIO Ta OPraHIYHOTO BXOJKEHHS JIIOJAUHU B KYJIbTYypHUN
IpoCTip, 110 BHU3HAYAE ii Croci0 iCHyYBaHHSA B cydacHOMy cBiTi. Lle mocsraernscs He
JMILE Yepe3 TPaHCIALII 3HaHb, a U yepe3 pedieKCUBHE OCMUCIIEHHS COLIAIbHUX
B32€MO/I1i4, 3aCBOEHHS ETUYHUX IMIIEPATUBIB Ta (hOPMYBaHHS 1HIUBIAYaTbHOTO CTUITIO
KUTTE3N1HCHEHHS.

VY 1bOMYy KOHTEKCTI Ba)XJIMBOTO 3HaueHHsA HaOyBae (popmyBaHHS OCOOMCTICHOI
KyJbTYpU MailOyTHHOTO MPaBHUKA 3aCO0aMH aKMEOJIOTIYHOTO MiAXOY K CKJIaJIHUMH,
OaraTorpaHHUM MPOILIEC, [0 BUXOAUTH JIAJIEKO 332 MEX1 MPOCTOTO BUBYCHHS KOACKCIB
Ta 3akoHIB. Crnienu@ika CTaHOBJIEHHS OCOOUCTICHOT KYJIbTYpH MaiilOyTHHOTO MPaBHUKA
HUHI TICHO TOB’A3aHa 3 PO3BUTKOM TI'YMaHITApHOI OCBITH, fIKa MOCTa€ K LLTICHUN
AKMEOJIOTITYHUH TPOCTIp OCOOUCTICHO-TIpo(eciitHoro 3poctanHs. Tak, Ha AYMKY
O. llypkaH, rymaHiTapHa OCBITa HHUHI «3JIIICHIOETHCS B IHTEpEcax OCOOUCTOCTI,
CYCIIUIbCTBA, JIEPKABHU 1 MOCTAE SIK «OJIBIUHA 1 YHIBEpCalIbHa I[IHHICTBY, a ii 3MICT €
PO3BUTKY BHILOI IOPUAWYHOI OCBITH; 1I€¢ TBOPYMM Mpolec, SKUM BKIIOYAE €Tamnu
dhopMyBaHHS SK YCBIJIOMJIGHOTO, TaK 1 JIATECHTHOTO T'yMaHICTHYHOTO MHCIICHHS,
3110HOCTI 0 caMoti3HaHHS (peduieKcii) 3 OMOpor0 Ha OCOOUCTICHI 3HAHHS CTYIEHTa»
[1, c. 268-272]. ToOro, rymaHiTapHa CKJIaJ0oBa IOPUIUYHOI OCBITH BUKOHYE
aKMEOJIOTIYHY (PYHKIIIIO AeTepMiHAIli] IIIHHICHO-CMHUCJIOBUX Opl€HTAII MaltOyTHHOTO
MpaBHUKa, 3a0e3Meuyloud CTAHOBIIGHHS MPaBOBOI CBIJOMOCTI, MOPaJIbHO-€TUYHOI
3puIOCTI, Pe(IEKCUBHOCTI Ta BIAMOBIJAIBHOCTI SK KJIIOYOBUX I1HBApiaHTIB MHOro
npodeciiiHOi KyJIbTYpPH.

AHamiTiyHUd ol (PUIOCOPCHKO-KYIBTYPOJIOTIYHMX, TMEAaroriyHux  Ta
MPaBO3HABYMX HAIPAI[IOBAHb BITYU3HIHUX 1 3apyO1KHUX JOCIIIKEHD 1aB MOKIUBICTh
BU3HAYUTH (OPMYBAHHS OCOOMCTICHOI KYJbTypHU MailOyTHIX IOPUCTIB SIK BaroMui
YMHHUK I1XHbOI NpodecioHamizamii W MOCTaBUTH aKIEHTH Ha OCOOJUBIA poii
TYMaHITAPHUX JUCIUIUIIH, TYMaHICTUYHUX I[IHHOCTEH, TBOPYOMY MIAXOAl JO
BUPIIIEHHSI MPABOBUX KOJI3ii, a TakoXX OOIPYHTYyBaTH ii KOMIIOHEHTH, KPHUTEpIi,
MOKa3HUKHU Ta PiBHI C(HOPMOBAHOCTI.

3 wMeroro 3ale3neyeHHs €(QEKTUBHOCTI OCBITHBOI MIATOTOBKH MailOyTHIX
MPaBO3HABUMX TIPAIIBHUKIB Yy MOPUIAYHUX 3aKiajax BHINOI OCBITH, BHUHHUKAE
HEOOXITHICTh  SIK  TEOPETUYHOTO  OOIPYHTYBaHHA, TaK 1  TPOBEICHHSA
€KCIIEpUMEHTAJIbHOT TEpeBIpKU megaroriyHux ymoB. Came pe3yiabTaTUBHICTD
BIIPOBA/KEHHSI OCTAHHIX OOYMOBIIIOE MOKJIUBICTb BEpPU(PIKYBATH aBTOPCHKY
METOAMKY, MIATBEPAUTU 1i MPAKTUYHY 3HAYYLIICTh Ta 00’ €KTUBHICTh OTPUMAaHUX
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TaHuX. Y 3B’SA3Ky 3 IIUM BHU3HAUYaJbHY pOJIb BIJIrpac BHUOIp METOJIIB HAyKOBOIO
MOIIIYKY, Cepell IKUX 0COOIUBOTO 3HAUCHHS Ha0yBa€ MEAaroriYHUi eKCIIEPUMEHT.

30KkpemMa, BaXKIUBUM ISl AOCHIIKEHHS OCOOMMBOCTEW MIATOTOBKH MaiOyTHIX
topucTiB € miaxig C. CucoeBoi, Ha TyMKY SKOi, MEJaroriyHuil eKCIEePUMEHT MOCTa€e
KOMIUIEKCHUM METO/IOM, SIKHH TIO€JHY€E CIIOCTEpEKEHHS, OecCii, TEeCTyBaHHS,
aHKETYBaHHS B €JUHY CHUCTeMy TepeBipku rimoTe3u [2]. Take TpakTyBaHHA
nependadae He TUIBKH (hiKcallil0 MOTOYHOTO CTaHy JOCITIIKYBAaHOTO 00’€KkTa, ane u
3a0€3MECUCHHS] aKTUBHUX 3MIH IIJIIXOM BIIPOBA/DKEHHS 1HHOBAIIMHUX METO/IIB
HaBYaHHSA. Y PO3YMIHHI BITUM3HSHOI BYEHOI, E€KCIEPUMEHT BUCTYIIA€ BaroMuMm
IHCTPYMEHTOM BUSIBJICHHS 3aKOHOMIPHOCTEH PO3BUTKY TBOPYOI OCOOUCTOCTI, WIO
KOPEJIIOE 3 OCHOBHOIO METOI0 (POPMYBaHHSI OCOOUCTICHOT KYJIbTYPH.

Pazom 3 Tum, B. Kyminip y cBoiit MoHorpadii «CucteMHa nmapaaurma neaaroriytoi
OCBITH» aKIIEHTY€ YyBary Ha CHCTEMHOCTI Ta JAUHAMIYHOCTI MEAaroridyHoro
EKCIIEPUMEHTY, SKUIl IOCTae fK «UUIICHA JUHAMIYHA CUCTeMa, L0 Iependadae
HAayKOBO OOIpYHTOBaHE BTpyYaHHS B OCBITHIA mpouec» [3, c. 128]. V nmanomy
KOHTEKCTI MIJKPECTIOETHC HEOOX1IHICTh CYyBOPOTO TIOTPUMAHHS MOCIII0BHOCTI BCIX
eTaliB, a caMe: Bl KOHCTaTallli cTaHy O00’€KkTa a0 HOro IMiJecnpsiMOBAHOIO
(hopMyBaHHS Ta MOPIBHSJILHOIO aHAJ3y pe3yJsibTaTiB. Buile3zazHaueHa MOETaNHICTh
CIpHsE KOHTPOJIO Ta 3a0€3nedYeHHs] 00’ €KTUBHOCTI PE3yibTaTIB MiJl 4ac NEPEBIPKU
peamizamii mnemaroriuHux yMoB. lle 1mae HaMm miACcTaBU pO3TISAATH  MPOIIEC
dbopMyBaHHS OCOOMCTICHOI KYyJbTypH MalOyTHIX IOPHUCTIB SIK KEpOBaHY CHCTEMY,
pE3yJIbTaTUBHICTh SIKOI NepedyBae B 3aJ€KHOCTI BiJ BIIPOBAKEHHSI BU3HAUCHUX Ta
OOTPYHTOBAHMX HaMHU IEarOTIYHUX YMOB. Y 1IIbOMY KOHTEKCTI BUHUKA€E HEOOX1THICTh
BHUCBITJICHHS OpraHi3ailii MpOBEICHHS MeIaroriyHor0 eKCIEePUMEHTY Ta aHalli3y HOro
OCHOBHHX €TariB (KOHCTaTyBaJbHOT0, JOPMYBAIHLHOTO Ta KOHTPOJIBHHOTO).

Tak, Ha KOHCTAaTyBaJIbHOMY €Taml TIEJaroriyHoro eKCIepuMEHTy OyIo
J1arHOCTOBAHO BUXIJIHUWA PiBEHb OCOOMCTICHOI KYJbTYpHU CTYJIEHTIB MEPIIOr0 POKY
HABYaHHS MPaBHUYMX 3aKJIa/11B BHIOI OCBITH. [|JI IOTO BUKOPUCTAHO KOMIIEKCHUN
IHCTpYMEHTApiii: aHKETYBaHHSA, IICUXOJOrO-NeAaroriudl  METOJMKH, HaIlMCaHHA
TBOPYHX €CE, a TAKOXK OL[IHKY NTOYATKOBOI'O PIBHS 3HAHb YEPE3 TECTH, TEPMIHOJIOTIUHI
ONMMUTYBAHHS 3aCBOEHHSA (PaXxOBOro Te3aypyca 1HO3EMHOI0 MOBOI Ta PO3B’S3aHHS
PI3HOPIBHEBUX MPOPECITHO-OPIEHTOBAHUX 3aBAaHb.

VY 3B’sM3Ky 3 IMM BHHHKalda HEOOXIJHICTh BUPIIMICHHS HACTYNMHHUX 3aBJaHb:
BU3HAYUTH CHUCTEMY KpUTEpIiB Ta TOKAa3HHWKIB, M0 XapakKTEepPU3yIOTh pIBHI
OCOOUCTICHOT ~ KyJBTYPH CTYJICHTIB; OOIPYHTyBaTH BHOIp J[1arHOCTHYHOTO
IHCTPYMEHTApIl0; EMITIPUYHO TEPEBIPUTH CTaH C(POPMOBAHOCTI OCOOMCTICHOI
KyJIbTYypH MalOYyTHIX IOPUCTIB 3a KOTHITUBHHUM, AaKCIOJOTIYHUM Ta MJisUIbHICHUM
KOMIIOHEHTaMu. Pa3oMm 3 TuM, BHOpaHO EKCHEpUMEHTAIbHY 0a3y JOCIIIKECHHS,
BU3HAUEHO CKJaJ YYacCHUKIB Ta OOIPYHTOBAaHO BHUKOPUCTAaHHS  METOJIIB
(CTpyKTypyBaHHS 1 y3arajJbHEHHS, MATEMATUYHOI CTATUCTUKH ) JIJIsI OI[IHIOBAHHSI PI1BHS
c(hopMOBaHOCTI OCOOUCTICHOI KYJIbTypy MalOyTHIX FOPUCTIB.

Ha xoHcTaTyBanbHOMY €Tari J1arHOCTYBaHHS CTaHy C()OPMOBAHOCTI OCOOUCTICHOI
KyJbTYpU CTYICHTIB-NIPABHUKIB 3aKjaJiB BHUIIOI OCBITH OyJO 3aCTOCOBaHO
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IHCTPYMEHTAapiii aBTOPCHKOTO aHKETYBaHHs Ha TeMy «OcoOUCTICHA KYJIbTypa IOpUCTa
y KOHTEKCT1 Maiil0yTHBOT IpodeciitHOT TiSATBHOCTI.

OnuTyBaHHS 3acBITYMJIO HHU3bKY OOI3HAHICTh MaillOyTHIX ¢axiBIiB 13
npo0JIEeMaTUKOI0 OCOOHMCTICHOT KYJBTypH, OCOOMCTICHOI KyJIbTYypH MaiOyTHIX
IOPUCTIB Ta YCBIIOMIICHHS 11 poJii y mpodeciiiHiil qisIbHOCTI, IO aKTyali3ye MoTpedy
B JIOJATKOBOMY PO3’siCHEHHI okpeciieHnx peHomeHiB. Tak, 72,8% pecrnoHACHTIB HE
3MOTJIM HAJaTW NPaBWIbHY BIAMOBIAS Ha 3amUTaHHA: «Yu po3ymieTe, IO O3HAYAE
MOHATTSI «OCOOMCTICHA KyJbTypa»?, «Uu pO3pi3HIETE TOHATTS «KYJIbTYpay,
«0oco0uCTICHA KYJIbTypa» Ta «IpodeciitHa KynbTypa»? Ta «Sk Bu po3ymieTe noHATTA
«0COOHMCTICHA KyJbTypa MalOyTHIX MOpPHUCTIB»? BTiMm, mompw TeBHY CKJIAIHICTh
TepMiHa «OCOOHUCTICHAa KynbTypa», 12,96% 3100yBayiB BHUIIOI OCBITH HaJaIH
BIJIMOBIAI, IO € HAOMMKEHUMH 10 3MICTOBHO IPaBWJIbHHX. AJKE, KIOUYOBUM
MO3UTUBHUM aCIIEKTOM € T€, 110 CTYAEHTH HE OOMEKYIOTh PO3yMIHHS KYJIbTYpH JIUIIIE
30BHIIIHIM BUKOHAHHSIM IIPABOBHX KOJICKCIB, a 1ICHTH(IKYIOTh ii 4epe3 CHCTeMY
BHYTPIIIHIX MOpajJbHUX NEPEKOHaHb. 30KpeMa, B AHKETaX IPOCTEKYETHCS YITKA
KOpEJISLisl MK PIBHEM OCOOMCTICHOI KYJIbTYPH Ta €THUHUMH HNPUHIUIAMU, SIKUMU
KEpYEThCS 1HAUBII Yy NPOQECiiiHINA Ta NOBCAKICHHIN TISIIBHOCTI.

Bapro 3ayBaxkutu, mo a1 9%  MailOyTHIX IOpUCTIB  XapakTepHE
BY3bKOHOPMATHUBHE PO3yMIHHS OCOOMCTICHOT KyJIbTypu. BoHM HEe BOaUaroTh CyTTEBUX
BIZIMIHHOCTEH MIXK 3arajJibHOJIIOACBKMMHU IIHHOCTSIMU Ta ()aXxOBUMH CTaHIapTamH,
3BOJISTYM 3MICT OCOOUCTICHOT KYyJIbTYPH J0 BUKOHAHHS MPOQeciiftHOro 000B’s13Ky. s
LI€T TPYyHH KaTeropist 0COOMCTICHOT KyJbTYPHU FOPUCTA BUUYEPIIYETHCS JOTPUMAHHSAM
BUMOI' BEpXOBEHCTBA I1paBa, 110 CBIIYUTH PO HEAOCTATHIN piBEHb YCBIIOMIJICHHS ii
T'YMaHICTUYHOI CKJIaaoBoi. Pa3oM 3 TWM, He3HayHa 4YacTKa pecrnoHneHTIB (5,24%)
BUSIBUJIA a0CTparyBaHHs B1J 3a3HAYEHOI MPOOJIEMATHKH, 3a3HAYMBIIH, 110 PaHIIlIe HE
3BepTasiacs 0 PO3AyMiB HaJl MUTAHHSIMU OCOOHUCTICHOI KyJIbTYpH, a TOMY HE 3MOTJIa
HaJaTU NPABWIbHY BiJIIOBI/Ib.

Haromicte, Ha nutanHs «Yu Biamnosinae MailOyTHS npodecis ropucta Bamum
0COOUCTICHUM 1HTEpecam Ta baxaHHAM? — 98,32% CTyIeHTIB BiANOBUIA MO3UTUBHO. |
BoJiHOYAcC, 99,21% BianmoBuM «Tak» Ha 3anuTaHHs «YUu Oaxaere Bu poziOpartucs 3
MUTAaHHAMHU (POpMYBaHHSI OCOOUCTICHOT KYJIBTYpH foprcTa?

Pe3ynbTaTu KOHCTATYBaJIbHOTO JOCJHIJIP)KCHHS BUSIBUJIM HEIOCTAaTHIM pIBEHb
c(hOpMOBAHOCTI OCOOUCTICHOI KYJbTypH MaiOyTHIX IOPUCTIB. AHali3 MOYATKOBHX
JaHUX MATBEPAUB  HEOOXIMHICTh  KOPEKIi IMIJATOTOBKM IPABHHKIB  3aJIs
aKLEHTYBaHHS YyBaru Ha IXHbOMY OCOOHMCTICHO-KYJbTYPHOMY cTaHOBJeHHI. Lle
BUMarae OHOBJICHHSI OCBITHBOI MOJIEJl Ta ONTHUMI3allli HAaBYAHHS Kpi3h MPUZMY
IMIUIEMEHTAIlli MeAaroriYyHuX yMOB, IO IPYHTYIOThCS Ha 3acajaX aKMEOJOTIYHOIO
X0y .

[lepernsin 3MmicTy HaBYaJIbHO-METOAMYHOTO 3a0€3MEUYEeHHS Ta BHUKOPUCTAHHS
aBTOPCHKUX pO3pO0OK CIPSIMOBAHI Ha CHPUSHHS SIKICHOI TpaHc(opMallii OCBITHBOTO
MpoIlecy B 3akjajgax BHINOI OCBITH puaudHoro mnpodumo. OcobnuBa yBara
OPUIITISATAMETHCS] TTOETHAHHIO TYMaHITapHOi CKJIaJ0BOT 3 HOBHUMH METOJUYHUMHU
M1JIX0/IaMH, 110 CTUMYJIIOE MPAarHeHHs 10 MpodeciiiHOro akme (BEpIINHU), 3MIITHIOE
MICUXOJIOT1YHY CTIMKICTh Ta PO3BUBAE BUCOKY KOMYHIKATUBHY KYJbTYpY. Y pe3yJbTari
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IIe CTBOPIOE YMOBH ISl SIKICHOTO 3POCTAaHHS MOKa3HUKIB OCOOMCTICHOI KyJIbTypH
CTYJCHTIB, TOTYIOYM HE TEXHIYHMX BHUKOHABIIIB MPABOBUX HOPM, a MpodecioHaliB,
3IaTHUX OyTH CIIPaBXHIMHU HOCISIMU TIPABOBOI KYJITYPH B CYCITUTBCTBI.

Cunucok Jiteparypu:

1. Qypkan O. B., boituenko C. B. Oco6muBOCTI mpodeciitHOro CTaHOBICHHS
MalOyTHIX OpUCTIiB B YkpaiHi. Cyuacui meHnOeHyii pO36UMK)y 3aKOHOO0A8CMEa
Ykpainu 6 konmexcmi npogedenns depoicasnux peghopm : mamepianu Midxcnap. Hayx.-
npakm. koug. (M. Yepnisii, 04 6epes. 2021 p.) / Bian. pen. T. A. JlatkoBcbka; MOH
VYkpainu, YepHienl. ropua. iH-T Ham. yH-Ty «Ognec. ropu. akan.». Yepnisii, 2021. C.
268-272.

2.CucoeBa C. O. IlemaroriuHuii eKCIEPUMEHT VY CTPYKTYpl HayKOBOIO
nocnikeHHs. Henepepena npoghecitina oceima: meopis i npakmuxa. 2011. Bum. 2. C.
7-14.

3. Kymmnip B. A. CucremHa nmapagurma MeIaroriyHoi OCBITH : MOHOrpadis.
Kiposorpan : Imexc-JIT/, 2003. 464 c.

110



EDUCATION
GLOBAL TRENDS AND DIRECTIONS OF SCIENTIFIC RESEARCH DEVELOPMENT

PAHKOBA ®I3UYHA 3APSJIKA TA Ii BIIVIUB HA
JTUCIHUIIJIIHY KYPCAHTA

I'onuap Jliana I'ennaniiBHa
XapKiBCbKHI HalllOHAIbHUN YHIBEPCUTET BHYTPAILHIX CIIpaB
KypPCaHT, pAJOBHUI MOMIii

VY cumcTeMi BIWCHKOBOI OCBITH, JI€ BIJl OCOOMCTOCTI BHUMAra€ThCs HE JIHIIE
dbyHaaMeHTalbHA TEOPETUYHA IMIJrOTOBKA Ta OIMAHYBAHHS CKIAJHUX TEXHIYHHUX
3ac001B BEJICHHS Cy4acHOTO 0010, a i 3/1aTHICTh BUTPUMYBATH KOJIOCATIbHI (13UYHI Ta
NICUXOEMOIIIHI HAaBaHTaXEHHS, [0 YacTO MEXYIOThb 13 MEXKaMH JIIOJICBKUX
MO>KJIMBOCTEH, MUTAHHS OpraHi3ailii MOBCAKICHHOTO MOOYTY Ta BUXOBAHHS IITMOMHHOT
BHYTPIIIHBOT JTUCIUTUTIHU HaOyBae O3HAK byHIaMEHTAIBHOTO,
CHUCTEMOYTBOPIOBAIBHOTO YMHHHKA MPOGECIHHOT MPUIATHOCTI MaOYTHHOTO odirepa.
CyuacHa BilicbkOBa Hayka Jefani OUIbIll€ BIIXOIUTH Bij CIPOIIEHOTO PO3yMIHHS
JUCLUIUIIHY JIMIIE SIK CYKYTTHOCTI 30BHIIIHIX OOMEKEHb 1 OKapaHb 3a iX NOPYIICHHS,
HAaTOMICTh AaKLUEHTYIOYM YyBary Ha (OpMyBaHHI BHYTPIIIHbOI caMoOOpraHizaiii,
BIIMOBIJAILHOCTI Ta 3/IaTHOCTI JJ0 BOJIBOBO1 CAMOPETYJIAIIT B €KCTPEMaTbHUX YMOBAX.
Came B 1IbOMY KOHTEKCTI paHKoBa (Di3UyHa 3apsijKa MOCTa€ HE MPOCTO TIr1€HIYHOIO
IpOLEAYPOI0, CIPSMOBAHOIO Ha JIKBIJAIIIO 3aJUIIKOBOIO CHY Ta IIaCHBHE
«pO30yIKEHHS» OpraHisMy, 1 He Julie (POPMabHOIO PYXOBOK AaKTUBHICTIO, IO
BUKOHYETHCA 3 METOI0 BHUKOHAHHS HOpPMaTUBIB (i3uyHOi MiAroToBKU. Bona
TpaHchopMyeTbcs Yy 0a30BUM, apXETUIIYHUNA PUTYyal, IO CTPYKTYPYE HYaCOBHIMA
KOHTHHYYM HaBUYaJbHOTO JHS KypCaHTa, 3a7a€ WOMY YITKYy PUTMIKY Ta BHU3HAYa€
BEKTOp MOAaNbIol AisuibHOCTI. Lleilt puryan, moBTOpIOBaHHWM IIOJEHHO, CTBOPIOE
CBOEPIIHUN «IUCIUIUTIHAPHUM KapKac», Ha SKUM HAHU3YIOThCS BCI 1HIN (opMuU
HaBYaJIbHOI, CITY>k00BOT Ta MOOYTOBOI AKTUBHOCTI.

BruiuB pankoBoi 3apsaku Ha GOpMyBaHHS Ta MIATPUMAHHS JUCITUTUTIHU KypCaHTa
JOUITBFHO PO3MIIAJATH y JABOX HEPO3PUBHO B3a€MOINOB’S3aHHUX, aje aHAIITUIHO
BIIMIHHUX IUIOLIMHAX: €KCTEPHAJIbHIN (30BHIIMIHIA) Ta IHTEPHANbHINA (BHYTPILIHIN).
30BHIIIHS MIONIMHA BUPAXKAETHCS Y (POPMYBaHHI YITKOTO, HEMOXUTHOTO JJOTPUMAaHHS
PO3MOPSAIKY JHS, IKUN y BINCHBKOBOMY 3aKJIaJll OCBITH € HE MPOCTO PEKOMEHIAIIMHIM
JOKYMEHTOM, a 3aKOHOM  IKHUTTEIISUIBHOCTI BCHOTO  KOJNEKTHBY. JKopcTka
perjiaMeHTallisl 4acy MigioMy, IIMKYBaHHs, BUXOJY Ha 3apsAaKy Ta ii 3aBEpILCHHS
BHUXOBY€ y KypCaHTa IMYHKTYaJIbHICTb SIK PUCY XapaKTepy, 3aTHICTh CHHXPOHI3yBaTH
BJIACHI Jii 3 MisIMU TAPO3ITYy Ta 0e33amepedHy TOTOBHICTh /10 BUKOHAHHS KOMAaH]I.
KpiMm TOro, cam mpouec BUKOHAHHS 3apsiiKH B CTPOIO, /1€ KOXKEH pyX Mae OyTu
Y3TOJPKEHUN 13 3arajilbHUM PUTMOM, (OPMYy€ HABHUKH KOJICKTMBHOI B3a€MOIi Ta
BIJIMOBIIAJILHOCTI1 HE JIMIIIE 3a cebe, a i 3a 3aralbHU BUTIISI Ta i MAPO3ILUTY, IO €
HapKHUM KaMEHEM BIMCHKOBOT AUCITUTUTIHU. BHYTPIIIHS K TUIOIIMHA BUSBIISETHCS Y
dbopmyBaHH1 (yHIAMEHTAIBHUX BOJBOBUX SIKOCTEH: 3JaTHOCTI JIOJaTH MPUPOIHE
(1310JI0T1YHE OMUPATHUCS PAHKOBOMY MiAMOMY, MOOLII3yBaTH BJIACHI PECYpPCH NONPU
BTOMY 4M HeOa)KaHHs, KOHLIEHTPYBaTH yBary Ha BHMKOHaHH1 (DI3MYHMX BIpaB Ta
MIATPUMYBATH 3aJlaHUi TEMIl HaBITh TOJl, KOJM BHYTPIIIHIM CTaH CIIOHYKa€e 0
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3YNUHKUM YW 3HWKEHHS 1HTEeHCUBHOCTI. lle mionenHe mnoponanHa cebe, 4acTo
HENOMITHE 30BHI, (opMmye CTiiKy 3BHYKYy JO caMooprasisaiii, pO3BHUBa€E
CTPECOCTIMKICTh, aJPKe KYpPCaHT BUUTHCS (DYHKIIOHYBATH B YMOBaX KOHTPOJIHOBAHOTO
CTpecy, SKHH MOJETIOEThCA (PI3MYHUM HABAHTAKECHHSIM. 3 YacoM I 3/IaTHICTh
MEPEHOCUTHCS Ha BUPILICHHS CIIYyKO0BUX Ta HaBYAIbHMX 3aBJIaHb, KOJIU HEOOX1THO
TISITH YITKO Ta €(PEeKTHUBHO, HE3BAXKAIOYN HA HECIIPUSTIUBI 30BHIIITHI YNHHUKU.

Came meil TmmOuMHHUN cUHTE3 (I3MYHOTO (TIJIECHOTO) Ta MOPAIbHO-BOJIHOBOTO
(JTyXOBHOTO0) KOMITOHCHTIB pPOOUTH PaHKOBY 3apSJIKy YHIKaJIbHUM,
O0araTopyHKIIOHAJIBHUM TEJaroriyHuM 1HCTPYMEHTOM, €(EKTHUBHICTh SKOTO BaXKKO
nepeorinuTi. Ha BiamiHy Bij iHIIKX GopM (HI3UUHOTO BUXOBAHHS, SIKI MOXKYTh OyTH
CIPSIMOBaH1 MEPEBAKHO HA PO3BUTOK OKpeMHUX (I3MUYHHUX SIKOCTEH ab0 3aCBOEHHS
NPUKJIAJHUX HABUUYOK, PAHKOBA 3apsjiKa MPAIIOE OJJHOYACHO HA KUIBKOX PIBHAX: Ha
piBHI (Di3ionorii (3amyckairoud OOMIHHI MPOIECH, AKTUBYIOUHM HEPBOBY CHUCTEMY,
TOTYIOUM OIOPHO-PYXOBUHM amapar A0 JE€HHUX HaBaHTA)KEHb), Ha PIBHI IICHUXIKU
(popmyroun emMonuiiiHy CTaOUIBHICTh, 3HM)KYIOUH PIBEHb PAaHKOBOI TPUBOXKHOCTI,
CTBOPIOIOYM TO3UTHUBHUK HACTpIiil), HA PIBHI COLIAJbHOI B3aeMOAIl (IHTETPYIOUU
KypcaHTa B KOJIEKTHB, BUPOOJSIOUM €JUHI CTaHAApTH IMOBEIIHKHA) Ta Ha pIBHI
OCOOUCTICHOTO PO3BUTKY (BHXOBYIOUM JUCIHHUIUIIHOBAHICTh, BiAMNOBIIAIBHICTD,
LUJIECTIPSMOBAHICTh). Taka KOMIUJIEKCHICTh BIUIMBY IMOSICHIOE, YOMY B >KOJHOMY
3aKJiajl BIMIChKOBOI OCBITH PaHKOBA 3apsjiKa HE PO3IIISAAETHCA K APYTOPSIHUA a0
(daKkynbTaTUBHUI €JIEMEHT; HaBMaKW, BOHA € O0OOB’SI3KOBUM 1 HAHO1IbII CTAOITLHUM
KOMIIOHEHTOM pO3MOPSAKY JAHS, IO 3aJa€ TOH YCbOMY HAaBYaJIbHO-BUXOBHOMY
mpoiiecy Ta 3akianae GpyHaameHT npodeciitHoi HaiiHOCTI MailOyTHROTO Odirepa [1-
4].

AKTYaJIbHICTh JOCTIPKEHHS IIOTO (DEHOMEHY 3HA4YHO 3aroCTPIOETHCS B yMOBaX
CydyacHHUX BUKIMWKIB. Sk cmymHo 3a3HaudaioTh barac O.I1., Hikonaenxo K.P. Tta
I'miBinceka JI.O. [1], pi3uuHe BUXOBaHHS KypCaHTIB-NIPUKOPAOHHUKIB MiJ 4ac BIMHU
Ha0yBa€e O0COOJMMBOrO 3HAYEHHHA, OCKUIBKA CaM€ BHCOKHM piBeHb (PI3UYHOI
MiTOTOBIEHOCTI CTa€ 3aMOPyKOI0 BUKOHAHHS OOMOBHUX 3aBAaHb. AHANI3yIOUH TXHIO
poOOTy, BapTO MIAKPECIUTH TYMKY PO TE, 0 B YMOBaX XPOHIYHOIO CTpECy Ta
BHCOKOT HEBU3HAUYCHOCT1 PAaHKOBA 3apsi/ika BUKOHYE (DYHKIIIIO «SIKOPS CTA01ITLHOCTI».
BoHa cTpykTypye dac, J03BOJISIOUYM NICUXII KypcaHTa NePEeTH BiJl CTaHy CIIOKOIO J0
PEXHUMY BUCOKOT TOTOBHOCTI, IO € KPUTUYHO BAXKIUBUM ISl IIATPUMAHHS BiliCHKOBOT
AUCLMIUTIHYU B LyoMy. Ha MO10 yMKy, aBTOpHU CIYIIIHO aKIEHTYIOTh yBary Ha TOMY,
[0 peryJispHe BUKOHAHHS (DI3MYHUX BIIpaB HA TMOYATKY THSA (QopMye y KypcaHTa
CBOEPITHUN «JIUCIUIUTIHAPHUYN IMYHITET)», KOJIM JOTPUMAHHS MPaBWI TIepecTac OyTu
30BHIIIIHIM MIPUMYCOM 1 TIEPETBOPIOETHCS HA BHYTPIIIHIO TTOTPEOYy.

Po3BuBatoun 110 Te3y, BAXKIMBO 3BEPHYTUCS 1O KUIbKICHUX IMOKAa3HHKIB, IO
HIATBEP/UKYIOTh TO3UTUBHUN BIUIUB CHUCTEMAaTHMYHOI pPyXOBOI aKTUBHOCTI Ha
3arajgbHUM cTaH KypcaHTiB. Y nocmimxenHi [Iponrenka K., bonnap H.B., [Tnicka B.1.
Ta 1HMMX [2], NPUCBSIYEHOMY OWHAMILl MOKa3HUKIB JT0OOBOiI PyXOBOi aKTHBHOCTI
KypCaHTIB, BUSIBJICHO MPSMY KOPEJSALII0 MK piBHEM (PI3MYHOIO HABAHTAKEHHS Ta
3MaTHICTIO A0 camoperyJsuii. [IpoaHanizyBaBmm 1ei marepiaj, MOXHa 3pOOUTH
BOKJIMBUNA BHUCHOBOK: pPAaHKOBAa 3apslika, $K OOOB’SI3KOBUI CTPYKTYypOBaHUM
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KOMITOHEHT PYXOBOI'O PeXHMY, 3a0e3meuye HeoOX1THUIM 0a30BUil PIBEHb aKTUBHOCTI,
SAKUW 3aIyCcKae MeTa0oJliyHI Ta HEHpOryMOpaibHI TPOILECH, IO CIPHUSIOTH
MIIBUIIEHHIO KOTHITHBHOI BUTPHUBAJIOCTI. BiacHe, nmucnuiiiHa KypcaHTa 3HAYHOIO
MIpOIO 3aJIeKUTh BiJl WOTO 3MaTHOCTI TPHUBAJIMK dYac yTPUMYBAaTH yBary Ta
KOHTPOJIIOBAaTH BJIACHI €MOIlli — HaBUYOK, SKI TPEHYIOThCS pPa3oM 13 CEpIIeBO-
CYJIMHHOIO CHCTEMOIO 1] 4ac paHKOBOro OIry YM 1HTEHCHBHHX BIpaB. ToMmy BapTo
PO3TISAATH PAHKOBY 3apsAIKy HE SIK 130JbOBAHUN 3axif, a K KIIOYOBHUN €JIEMEHT
CUCTEMH, 1110 ONTUMI3Y€E T000BY CTPYKTYPY aKTUBHOCTI.

Oco0nuBOi yBaru 3aciiyroBy€ NMUTaHHS BUOOpY 3aco0iB (pI3MYHOTO BUXOBAHHS,
30KpeMa TaKoro YHIBEpPCaJIbHOTO IHCTPYMEHTY, SIK O3J0poBuUui Oir. Y poborti
[unkapyka B.B., Pedens B.B. Ta I'imaka O.1. [3] HaroyonryeTscs, 1m0 0310pOBUMN
Oir € criennd1YHUM 3aCO00M TPEHYBAJIILHOT'O BIUIMBY, SIKUH Ba)KKO 3aMIHUTH 1HIIUMHU
BIIPABaMH, 1 BiH € HAUIIPOCTIIIUM BUJIOM ITUKIIYHUX HaBaHTaXeHb. Lle TBepIKeHH €
HAJ[3BUYANHO BAKJIUBUM JIJI1 PO3YMIHHS JAUCIUIUTIHAPHOTO IMOTEHIIay PaHKOBOI
3apanku. Came MOHOTOHHICTh Ta LMKJIIYHICTH OIry, SKI 4acTO CHPHIMArOThCA
HEJOCBIJUEHHUMH KypCaHTaMU SIK HyJbIda, HACIPaBIl € MOTY>KHUM TPEHIHIOM BOJII.
Jlonatu BIacHy BTOMY, MIATPUMYBATH 33aJaHUI TEMII, HE 3Ba)Kalouu Ha Cy0’ €KTHBHI
BIIUYTTS — Il HABUYKH, IO (POPMYIOTHCA M1 YaC PAaHKOBOIO Kpocy, 0e3mocepeiHbo
MPOEKTYIOTHCS Ha 3/IaTHICTh KypCaHTa BUTPUMYBATH CyBOPY BIMCHKOBY JAMCHHUILIIHY
MpoTAroM JHsA. Sl BBaxkaro, 10 1HTErparis came OIrOBUX BIIPAB 13 YITKUM KOHTPOJIEM
yacy Ta TEMILy y CTPYKTYPY PaHKOBOI 3apsJK{ € OJHUM 13 HalOUIbll e(peKTUBHUX
METO/IIB BUXOBAHHS CaMOOpraHi3ailii, OCKUIbKU KypCaHT BUYUTHCS KEPyBaTU COOOIO B
yMOBaX MPOTPECYr0Yoro pizuyHOTO CTpECy.

Opnnak eeKTUBHICTh PAHKOBOI 3apsIKH SK JUCITUIIIHAPHOTO YHHHHUKA 3aJICKHUTh
HE JIMIIE BiJ ii peryJsspHOCTI, aje ¥ BiJl IHTEHCUBHOCTI Ta 3MICTOBHOTO HAaIIOBHEHHSI.
Hocmimxenns Aronzincekoro B.IL., banaenskoro A.A., bapkoscekoro [[.0O. Ta iHImx
[4], npUCBAYEHE BIUIMBY IHTEHCUBHOTO ()YHKIIOHAJIBLHOTO TPEHYBaHHA Ha (DI3UUYHMIA
CTaH KypCaHTIB, JEMOHCTPYE, 1[0 BUCOKOIHTEHCUBHI HABaHTAXCHHS MPU3BOATH 0
3HAYHOTO MOKPAIEHHs MOKa3HUKIB (P13UyHOI miaAroroBiaeHocti. [Ipore, aHamizyrouu
110 pOOOTY Y KOHTEKCTI PaHKOBOI 3apsI/IKH, BAXKJIMBO 3BE€PHYTH yBary Ha HEOOX1AHICTh
N03yBaHHSl HaBaHTaX€Hb. 3 OAHOTO OOKY, IHTEHCMBHE ()YHKLIOHAJbHE TPEHYBaHHS
BpaHLIl CHpUS€E MBUAKOMY «p030yy» HEPBOBOI CUCTEMH Ta BUKUIY €HAOP(DIHIB, IO
MIJBUILYE HACTPI Ta 3arajJlbHU TOHYC, a OTXKE, 1 CXWIbHICTb 1O JAOTPUMAaHHS
JTUCIUTUTIHAPHUX HOPM. 3 IHIIOTO OOKYy, HaJIMipHE HaBaHTAXKEHHS 0€3 HaJEKHOTO
BIJTHOBJICHHSI MOK€ MPU3BECTH JJO KyMYJIITUBHOT BTOMH, 1110 HETaTHUBHO BIUIMBA€E Ha
MOTHBAIIIIO Ta 3/IaTHICTh IO BOJHOBOTO KOHTPOJIO B APYTik mosoBuHi qHA. OTXKe,
KJIFOYOBUM acleKTOM, Ha SIKOMY BapTO HAroJIOCUTH, € HE MPOCTO (PAKT MPOBEACHHS
3apsAAKd, a 11 HAyKOBO OOIpYHTOBaHE IUIaHYBAaHHS, J€ 1HTEHCHUBHICTh YEPryeTbCs 3
BIJTHOBJIIOBAJIbHUMHU BIPAaBaMH, 110 CIpUsi€ (OPMYBAHHIO YCBIJOMIICHOTO CTABJICHHS
0 BJACHOTO TUIa Ta MOro pecypciB — HEBIA €MHOI PHUCH JUCHUILIIHOBAHOTO
Bi1MICBKOBOTO (haxiBIIs.

VY3aranpHIOI0YM aHalli3 IpecTaBlIeHux Jxepen [1; 2; 3; 4] Ta iHTerpyro4u BJIacHI
CTIOCTEPEKEHHS, MOYKHA CTBEP/KYBaTH, IIO PaHKoBa (Pi3udHA 3apsaKka € 3HAYHO
CKJIAIHIIINM SIBUIIEM, aHDK cyTo (i3uyHa aKkTUBHICTb. BoHa BHCTymNae sk
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CUCTEMOYTBOPIOBAIbHUIM €JIEMEHT PO3MOPSAKY JIHA KypcaHTa, 10 Oe3mocepeaHbo
BILTUBAE Ha OPMYBaHH JUCIHUILTIHOBAHOCTI Uuepe3 JeKiibka MexaHi3miB. [lo-nepie,
yepe3 JKOPCTKY PerjaMeHTallil0 Yacy, 10 BHUXOBYE MyHKTYyaJbHICTh Ta 3BHUKY 0
nopsnky. [lo-npyre, yepes nmomonanus (i3MYHOTO HABAHTAKEHHS, 1110 TAPTYE BOJIO Ta
PO3BUBAE 3[aTHICTh BUKOHYBATH 3aBJaHHS HE3AJIEKHO B BHYTPIIIHBOTO cTaHy. [o-
TpeTe, 4epe3 KOJCKTHBHHUM XapakTep BHUKOHAHHS BIIpaB, MO (POpMye HaBUYKU
B3a€MOJII Ta BIAMOBIJAIBHOCTI MepeA MIAPO3IAUIOM, apKe AUCIMILIIHA OJHOTO
KypcaHTa 0e3mocepeIHbO BIUIMBAE HA TUCHUILIIHY BCHOTO KOJICKTHUBY.

TakuMm YMHOM, paHKOBA 3apsi/iKa y 3aKjajax BIMCbKOBOT OCBITH MA€ PO3TJIAIaTUCS
HE SIK IPYTOPSIHUM eTeMEeHT (p13UYHOI MATOTOBKH, a SIK IPIOPUTETHUHN TTeIaroT1YHUMA
3axijJ, IO 3aKjaJae OCHOBY IpodeciitHol HamidHOCTI MaiOyTHbOro odimepa.
ITomaneii HayKoBI PO3BIJKM MarOTh OyTH CHPSAMOBAHI Ha IMOMIYK ONTHUMAaJbHUX
MOJIeJIeli  MO€IHAHHSA  PI3HUX  BUIIB  (I3UYHOI  aKTMBHOCTI  (LUKIIYHUX,
MMO3UTUBHOIO BIUIMBY fAK Ha (QI3MYHMA CTaH, Tak 1 Ha (POpPMyBaHHS CTIMKUX
IUCIMIUTIHAPHUX HABUYOK KypCaHTIB. ITHOpYBaHHS IBOTO 3B’SI3KY 3HUXKYE
e(eKTUBHICTh yCl€i cucTeMH NPOo(eCiifHOI MIATOTOBKH, MEPETBOPIOIOYN BAKIUBUN
puTyai Ha (OpMabHy, a OTXKE, JIEMOTUBYIOUY TIPOLEAYPY.
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HAYKOBI JUJAKTHUYHI KA3KH SK 3ACIb
HIABUINEHHA EOEKTUBHOCTI 3ACBOCHHS
CYTHOCTI TPUTIBPUIHOI'O CXPELHLIYBAHHA HA
SAHATTAX 3 TEHETHUKH AJ51 MAUBYTHIX
KOPEKIIVMHUX NEJAT'OI'IB

3oa0orapboBa Tersina BikTopiBHa,

KaHJIUAaT NeJaroriyHux Hayk,

CTapUINil BUKIaaa4 Kadeapu eIaroriku,

CHEIaIbHOT OCBITH Ta MEHEKMEHTY

Komynansauit 3axnag CyMcbKuii 001aCHUM IHCTUTYT MICISIAUIUIOMHOT ITeIaroriyHol
OCBITH

['eHeTHKa € O/IHIEIO 3 HAMBAXIIMBIIINX OA30BUX HABUYAIBHUX JIUCUUILIIIH Y CUCTEMI
MIArOTOBKH KOpEKIiitHUX neaaroris. [Ipore y 3100yBaviB BUIIOI IT€JarOoriYHOi OCBITH
NEPILIOTO PIBH M1/l YaC BUBUEHHS KOXKHOI TEMHU 3yCTPI4atoThCs TPYIHOILI Ta TIOMUIIKH,
K1, Ha JKaJIb, HE 3aBX/IM JIETKO JI0JIaTU CTAaHJApPTHUMU 3aC00aMU Ta METOJaMH OCBITH.
Hampuknan, y mnpoieci omaHyBaHHS TPUTIOPUIHOTO CXpEllyBaHHS MaiOyTHIM
OakanaBpaM CKJIaJHO JA€TbCA PO3B’SI3yBaHHS TUIIOBUX 3a/Jady, TOMY CTYACHTHU
MPUITYCKAIOThCS TAKUX MTOMUJIOK:

1) mig 4ac a”amily yMOBH 3ajladi Ta ii po3B’si3yBaHHS HE 3aCTOCOBYIOTH YCIX
HEOOXITHUX TEOPETUYHHX 3HAHD;

2) HEeMpPaBUJIbHO BU3HAYAIOTH KIJIBKICTh FTaMeT OCOOMHU;

3) BKa3yrOTh HE BCl MOXJIMBI TUIIH TaMET, SIK1 JIa€ OpPTaHi3M;

4) He 3anUCyIOTh B an(aBITHOMY MOPSIIKY OyKBEH1 TO3HAYEHHS aJIeJIbHUX TeHIB y
CKJIaJJHUX TaMeTaX 1 B TeHOTHIIaX HAIaJIKIB;

5) y rameTy nepeHoCsITh He OJWH, a OOUJIBa aJyielll 3 apH;

6) B IeAKUX rameTax BKa3yloTh HE BCl I'eHHU (y TAKOMY BHUIIQJKy B 3alUCl raMeTu
NPUCYTHI HE TP I'€HH, a J[BA YU OJIUH);

7) HEeMpaBUIILHO PO3MOAUIAIOTH TAMETH IO KIITUHKAX pennTku [lennera;

8) mix yac moeaHAHHSA JBOX OaThKIBCBKHMX TaMeT B OJWH OpPraHi3M Halajka
3aMICTh JOMIHAHTHHUX T'€HIB, SIK1 € B TaMET1, 3alUCYIOTh PEIICCUBHI I'€HU JJO T€HOTHUITY
Halaaka abo 3aMiCTh PEIIECUBHUX T'€HIB, SIK1 € B TAMETI, 3aITUCYIOTh JJOMIHAHTHI TCHH
710 TEHOTHUITY HallaJIKa;

9) He BKa3yl0Th (PEHOTHUI BIAMOBIAHO JI0 TEHOTUITY OCOOMHHU;

10) HempaBUIILHO BU3HAYAIOTh CITIBBIJHOIIEHHS TE€HOTUIIB Ta (EHOTHUMIB Yy
HAIlAJIKiB, SKIIO CIIOCTEPIra€ThCs PO3IICTUICHHS 32 TEHOTUIIOM 1 PEHOTUIIOM;

11) BusiBIsit0TH y 0aThKIBCHKUX (DOPM Ta HAIIA/IKIB HE BC1 BAp1aHTH F€HOTHUITIB, K1
HE € MPUHLMIIOBUMHU JJIsl IPOSIBY (PEHOTHUITY, SIKIIO B YMOBI 3a7adi abo B mpouect ii
PO3B’sI3yBaHHS BUKOPUCTOBYETHCS (DEHOTUIIOBUH paiKal.

Po6oTa 3 HayKOBUMU TUIAKTUYHUMHU Ka3KaMU MiABUIY€E e(PEKTUBHICTh 3aCBOEHHS
Marepialy 3 TEHETHKH, B TOMY YHCJIl CYTHOCTI TPHUTIOPUIHOTO CXpEIIlyBaHHS,
ycyBarouu 3a3HauyeHl Henodiku. 11lo6 cTBopuTH sIKICHY HAyKOBY Ka3Ky, MailOyTHIM
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KOPEKI[IHHUM TieJlaroraM HeOoOX1JHO KilbKa pa3iB MEPEeUUTaTH Ta MpOaHali3yBaTu
PI3HOMAaHITHY HAyKOBY JITEepaTypy, ACsKy TEKCTOBY iH(GOpMaIlil0 MEPEeTBOPUTH Ha
CXeMH, TaOJIHIll Ta MaJIOHKHU, MiI0paT BAal aHajorii Ta MeTaQopu 10 HAYKOBOI
TEPMIHOJIOTIT Ta CyTHOCTI MpOIIECiB, OOAyMaTH €JIEMEHTH Ta CTPYKTYpYy Ka3Kd y
BIJIMTOBITHOCTI JI0 3MICTy HaBYaJIbHOTO Matepiany. Ckiagalouu HAyKOBY JTUAAKTHIHY
Ka3Ky, CTyJICHTH TJUOIIIE aHATI3yIOTh 3MICT TEHETUYHOI 3a/1a4i; ITYKAtOTh TOJaTKOBY
TEOPETUYHY 1HQOPMAIII0 MPO TEHOTHNH, (PEHOTUIM W YMOBU ICHYBaHHS OCOOUH;
YBaXHIIIE CTaBJIATHCS O BUSHAUYCHHS KIJIbKOCTI Ta TUITIB TaMET KOKHOI OCOOMHH, 10
3aluCy TeHIB y raMeTax 1 B T€HOTUIaX HaIlaJKiB; oXaiHilie opopMIIIOIOTh CXEMH
CXpellyBaHHS OCOOMH; yCBIJOMIIIOIOTh, 10 BiJi TOUHOTO BU3HAYEHHS T'€HOTHIIIB 1
(hEHOTHUITIB OpraHi3MiB, MPO SAKI HAEThCA B 3ajiadl, Ta B3a€EMO3B'SI3KIB MIK HUMH
3QJICKUTh CBOEPIJIHICTh YapIBHOTO CBITY, NMEPCOHAXKIB, YapIBHUX peyed 1 CIOKETY
ka3ku. OTKe, CTBOPEHHS HAyKOBHX AMJAKTUYHMX Ka30K JoloMarae ManOyTHIM
OakanaBpaM CIIpUMAaTH 3a/1a4y HE SIK CTOPOHHIM 00’ €KT, IKOTO CJIiJ] SKOMOTa IIIBU/IIIIE
no30yTuca («po3B’si3aB 1 3a0yB»), a SK Marepian JJjsi TBOPYOCTI, TJIMOOKOTO
OCOOMCTOTO HAYKOBOTO MDKIIPEAMETHOTO JOCTIKCHHS, SKE€ XOYEThCS 3IIHCHUTH
SAKICHO, 3 KOPHICTIO JJIi BJIACHOTO CAMOPO3BHUTKY Ta IPOJOBXHUTH 3a IEPINOi K
MOXJIMBOCTI, @ OTpUMaHy 1HQopMaIlil0o Ta cnocoOu poOOTH 3 HEI BKIIOUUTH J0
CHUCTEMH CBOiX 3HAHb 1 BMiHb. TaKuil IPyHTOBHUH MIIX11 10 OTTAHYBAHHS IIPOTPAMH 3
TCHETHKN 3amo0irae OUTBIIOCTI TPYAHOIIIB 1 MPAKTHYHO HE 3aJUINAE CTYIACHTY
MO>KJIUBOCTI MPHUITYCKATUCS TTOMUJIOK.

[IporonyemMo BiacHy Ka3Ky MpO TPUTIOPUAHE CXpellyBaHHS, CKIAJEHy 3a
MPUHITUIIOM MOOYI0BU YKPATHCHKUX HAPOJHUX Ka30K.

Sk IBaH ypsiTyBaB HAPCTBO BiJ TPUI0J0BOI0 3Mist

B onHOMY 11apcTBI TpUTOJIOBUIA 3Miii TIOYaB HamaJaTH Ha Jitojel Ta icty iX. | mo
BXK€ HE poOuiu, a Bopor He Biactymnae. Hebesneuynum 1 6e3pajicCHUM CTajio KUTTA!
[{ap BuaaB yka3s, B SKOMY MPOIOHYBABCS MIIIOK 30JI0TA TOMY, XTO BIDKCHE JTUXO/Tis 32
MeXI1 JepKaBH. AJie )KOJICH JIMIap HE 3MIT MePEMOTTH TPUTOJIOBOTO UyAOBHCHKA.

OpnHoro pa3y yepes 1€ IapCTBO MPOXOAMB Yy CBOIX CIpaBax CMUJIMBHI MapyOoOK
[BaH 1 mompocuBCcd MEpEeHOYyBAaTH 10 CaMOTHbOi 0adyci. CrapeHbka po3MoBiia
XJIOMIIEBl MPO 3Mis Ta MApPChKUM yKa3, ajpke IOHAK 3alyTaB, YOMY BCl JIFOJM Taki
3a)KypEeHi.

— CymMHa ictopid. — Cka3zaB [BaH. — AJie B MeHe € croci0 3apaJiuTH BallloMY Topio 1
nobopotu MmoHcTpa! Jle BiH xuBe?

— Moro nanar cToiTh Ha HAWBHMIL{ ropi y HAlTEMHIIIOMY Ta HAHryCTIIOMY JIici.

BpaHiii xsioners nonpsiMyBaB /10 3M1€BOTO MAETKY, a KOJIH MPUHIIIOB, TO MTOCTYKaB
y BOpOTa 1 TYKHYB:

—Yu € xTo BOoma?

3Miii BITYMHUB 1 TpOrapyaB:

— Tu xo4enr OUTUCS Y1 MUPUTHCS?

— butucs Bxe He MosiHO. — CTIOKIMHO BiJMOBIB JieTiHb. — Kyakamu Tenep HI14oro
HEe BUPITYI0Th. HeoOXiTHO BMITH JOMOBJISITUCS, 3HAXOAUTH KOMIpPOMIcC. S pUiIIoB
MPOCUTH TeOE, 00 TH MPUITMHUB TOKUPATH JIFOACH Y IIbOMY LIAPCTRI.

— Yum xe 51 Oyay xapuyBaTucs?
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— A xyno6a nHaBimo? 3aBeau coOl KOpIB, CBUHEH, Ki3, OBEUOK, KpPOJIiB, Kypew,
rycey, IHIMKIB CKUTbKU TOTPIOHO Ta 1K Ha 310poB’s!

— XT10 X 3a HUMH norisaarume? Ciayr y MeHe HEeMae, HIKOMY HE XOYeThCs
MpaloBaTH Ha MEHE. .. ToMy s JKUTUMY TYyT, TOKU BCiX HE TOKOBTAIO.

— Hi, 3miro, Tak He roguthes! [ToMipkyiiMo pa3zom, 110 MoKHA 3p0oOUTH, 11100 1 TH
OyB CUTHIA, 1 JTFOJU JKUBI.

Yya0BUCHKO BUPIIIMIIO JATH XJIOMIEBI TaKe 3aBJIaHHS, sIKe O BiH HE BUKOHAB!

— Sl BumyIy 3 Jiyka cTpisy, KyJld TUIbKU caM 3axouy. SIK BIJIIYKA€I Ta MPUHECEHI
il MPOTATOM POKY, TO s OLIIbIIIEe HE TOTAATUMY JIFOACH Y 111H JepkaBi. A K HE 3HaW eI
CTPiTYy UM 3ami3HUIICSA X04a O Ha OJIUH JICHb, TO S caM TeOe 3BIJIKLIb XOUelll JICTaHy 1
NEPILOro 3raMaro.

— llobpe. — Iloroguscs VBan.

3Miii CITyCTHUB TATHUBY 1 MO0AYMB, IO OTO CTpiia MOJETiIa 32 00piH 1 BCTpoMMIIacs
B 3eMJTI0 OUJISI KyIIa IIOMIJIOPIB Yy CEJITHUHA, SIKUI MEelIKae Ha Kpato napctsa. [lapyook,
3BHYANHO, 1 TAJIKK HE MaB, KyJIl BIIyYUB BOPOT, TUTbKH TIOMITHUB, Y SIKOMY HalpsSMKY
BIH HOILJIMB.

[TimoB IBan po3mrykyBatu ctpiity. [loBro OnykaB IOHaK. Yike Maibke BCl MOJIA,
CTEIH Ta JIICH B ApCTB1 OOHUIITIOpUB. OJHOr0 pa3y HIY 3acTalia XJIOMII B Jicl, i [Ban
MIPUMOCTHBCS Ha CTapoMy posjoromy ny6i. Yu cmaB, yu He cmaB mnapyOok, a
HAaCHUJIOCS MOMY, IO CTpLia JIEKUTh Ha YTIIJAX CEJSIHUHA, KA MPOKUBAE OIS
CaMOTO0 KOPJIOHY 3 CYCIJIHBOIO JIepkaBoto. Tyu JIET1Hb 1 MOMPsIMYBaB.

Munysno yumano AHiB y 1opo3i. Hapemi nepen XJ1onmeM BiAKPUIOCS BEIUYE3HE
110JI€ TIOM1/I0PiB, siKe BiH 0auuB yBi cHi. KOHaK moyYaB 1IykaTu CTpUTY Ha I1{ TUIaHTallii.
Bin HekBanImBo nepecyBaBcs B3OBXK PSJIKIB Ta CTAPAHHO BAUBIISIBCS B IEPEIUICTIHHS
ritok. Ckopo B mapyOka 3aps0ijio B o4ax BiJ] CTPOKATHUX IIJIOJIIB Ta ICKPABO-3€JIEHOTO
JIUCTSL.

— o x Ti BuTOonTyem Moi nomigopu?! — [louyB roHak no3axy cede oOypeHwHit
Y0JIOBIUMII Tos10C. XJIOMEelbh MOBEPHYBCS 1 TOOAYMB rOCTIOAps MOJIS.

— 51 XomuB 00EpexkHO 1 Ha KOAHY POCIHMHY HE HAcTynuB. MeH1 HeoOX1JHO
BIJIIIYKATH CTPLIY, SIKY 3BEJNIB MPUHECTU 3MIN. SKIIO g 3po0ito 1€ BYaCHO, TO BIH
nepecTane icTH Jirojiel y Baunii aepxxani. — [losicHuB IBaH.

— Xouel, s I0NMOMOKY TOO1 IIyKaTu? — 3aporoHyBaB CEISTHUH.

— 3BicHO xouy! YaBoX Mu mBuU/IE 11 3HalAEeMO! — 3paiB JeriHb.

I BoHM cTanu pa3oM NWIBHO OTJsAAaTH IuiaHTaiiio. [lapyOok MpomOBXKUB 1TH
MOBLILHO MIX PSAKAMHU TTOMIJIOPIB, MO0 HE MOIIKOJAWTH KYIIIB, a Xa3sdiH, HABMAKH,
MOCIIIIIAB, X04Ya Takox OyB oOepexxHuM. HecrnoaiBano censiHuH moOadyuB TOHEHBKY
CTPUJIKY 3 MQJIFOHKOM TPUTOJIOBOTO 3Misl Ha JPEBKY O1JIT HAKOHEYHUKA. Y TOCIOAaps
nany 3abuiocs cepue. «Ochb 1 Mimok 3oio0t1al» — [logymaB 4onoBik, 1 oMy cTao
IIKOJIa BiJiJIaBaTH XJIOMLEB1 cTpity. ToMy celasHUH 3ayMaB CXOBaTH ii, [00 MOTIM
CaMOCTIITHO BIJIHECTH YyJOBUCHKY Ta IPUMYCHUTH HOTO MPUITMHUTH ICTH JIOJEH, 3a 110
OTpUMAaTH BHHArOpoAy BiA Laps 1 uie Oulblue po30araTiTv; a nmapyOKy BUPIIIMB
CKa3aTu, 1110 CTPIJIM TyT HEMae, TOXK Xai 1J1e mykaTu ii aeinae. Ta xaaiOHul 40I0BIK
HE BCTHUT IIbOTO 3poOuTH. Pantom IBaH migHSAB TOJOBY 1 MOOAYMB CTPUIY B pyKax
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rocrnojiaps mianrarii. [lapyook gyske 3paaiB 3HaXiAMi, aake 6arato MicsIliB MPOBIB y
MOIITyKaX.

— Tu He ysBnsem, skuit s T061 Basiunuii! — Burykays roHak. — Tenep motpioHo
JIMIIE 70 3Misl BCTUTHYTH, 11100 y BalloMy HAPCTBI BC1 JIFOU JIUIIMIACS KUBUMU!

AJe xa3diH JaHy TOXMYpPHIIIaB 1 MpoOacus:

— OckiJpKH CTpiJia BIajga Ha MO€ MoJje, TO 1mo0 i OTpuMaTu, MyCUII BiAragaTH
3arajKy. 3a4yeKkail XBUJIMHKY.

YoJioBIK MOXOJIMB MK TpsAIKaMH 1 31pBaB 13 PI3HUX KYIIIB KIJbKa KPaCHUBHUX
YEpBOHMX TJIO/IIB.

— Ocb BiciM oiHaKoBUX nomifopiB. [loscHu, yuM BOHU BiIpI3HAIOTHCA. B Tebe €
4ac J10 paHKy.

[BaH yBa)XHO MOAMBUBCS HA MMOMIJIOPY 1 TOMITHUB, 110 BOHU HaA3BUYANHO CXOXKI: Y
HUX OJIHAKOBHM KOJIip, po3Mmip, dhopma, OIMCKyda riaJieHbKa MIKIpKa. «SIKII0 MK
[MMU TUIOIAMH HEMAa€ PI3HUIll 330BHI, TO BOHA TNMOBMHHA OyTu BcepenuHi. Cin
MEPEBIPUTH 1X TEHOTUIH. Y MOMIJIOPiB JOMIHAHTHUM T'€H A CIPUUYUHIOE MOSBY IIJIOLY
YEpBOHOI'O KOJIBOPY, PELIECUBHUI T'€H @ — )KOBTOT'0; IOMIHAHTHUN T'€H B BIANOBIIAE 3a
PO3BUTOK IUIOAY KPYyTJ0i PopMHU, a pelieCUBHUM I'eH b — rpyIIONo10HO1; TOMIHAHTHUN
red C 3a0e3neuye yTBOPEHHS IJIO/IB 3 TJIaJCHBKOIO MIKIPKOIO, a PELIECUBHUN T€H ¢ —
3 ONYLIEHOI MIKIPKOIO. ['€HOTUI YepBOHUX KPYIJIMX IJIaJIEHbKUX MOMIJIOPIB s HE
3Har0. AJie MEHI BIJOMUI F'€HOTHUI JKOBTUX TPYLIONOIIOHUX OMYIIEHUX MOMIJIOPIB —
aabbcc. Konu s cxpelily KoxeH YepBOHUN KPYIJIMH IJ1aleHbKUA TOMIJIOp 13 )KOBTUM
IpyIIONOAIOHUM OIYIIEHUM, TO 3a (PEHOTUIIOM HAIAJKIB 3’ SCYI0, SKUI T€HOTHUIl Ma€
KOXEH YEepPBOHUMN KPYIJIMN ITIaJIeHbKUH OM1JI0p». — PO3MIpKOBYBaB napyO0okK.

Jlerinb 310paB 1 BHCISIB OKPEMO HACIHHSA 3 KOXKHOTO 3 BOCBMH YEPBOHHUX KPYTJIMX
IIAJICHBKUX TIOMIJIOPIB, SIKI oMYy JaB CelsiHUH. TakoXK XJjoremnb 310paB HACIHHA 3
KUIBKOX KOBTHX TPYIIONOAIOHMX OMYIIEHUX TMOMIJIOPIB, sIKI 3HAMIIIOB Ha TUTAHTAIII],
Ta BUCISB CyCiaHINA rpaaul. Ko Kyl nomMigopiB 3auBiiM, napyOok 310paB MUIIOK 3
KBITIB JKOBTHX TpPYIIONOAIOHUX OMYyIIEHUX MOMIJOPIB 1 MEpeHiC MOoro Ha KBITU
4epBOHUX Kpyraux riageHpkux. [lotiMm [BaH 3acTocyBaB moOpuBa, siKi KymyBaB AJis
CBOIX POCIIMH, Ta BAKOPUCTAB CJI0BA, AKUX HOT0 1Ie B AUTUHCTBI HaBYMIa 6adycs, 100
rOpOJIMHA Kpallle pocia:

«IToMi1IOpUMKH MOI,

[[IBuame Bupocrante!

VYcio cuny 13 3emui

VY cebe BOUpaiite!».

Jlo caMoro paHKy JIETiHb 3aIMJIIOBAB IIOMIJIOPU Ta TPOMOBIISIB YapiBHI 0abycHHI
cimoBa! A BpaHIll BCl TUJIOJM BiH MOCOPTYBAaB Ha KOXKHIN TPAIl BIAMOBIAHO 70 iX
30BHILIHBOTO BUTIIALY, TOOTO 3aJIeXHO BiJ] KOMOIHYBAaHHS JOCIIIKYBaHMX O3HAK.
Komnu rociogap npwuiiiioB Ha jaH, TO T00AYUB BICIM TPAJIOK, HA SIKUX JICKATH KYITKH
MOMIJIOPiB. |BaH MOSCHUB Xa3siHY MOJIs, SIK BIH BU3HAYUB PI3HUITI0 MK OJTHAKOBUMHU
MOMIJIOpaMu:

— S cxpecTuB 4epBOHI KPYIJIi TJAJE€HbKI OMIZOPH 3 KOBTUMH I'PYLIONOAIOHUMU
OMMYLIEHUMH Ta OTPUMAB PI3HOMAHITHI IIO/IH:
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1) yepBonuit kpyrnumii rinaaeHskuit mnomigop AABBCC (rametun ABC) cxpecTus 13
’KOBTHM T'PYIIONOII0HUM OITyIIeHIM aabbcc (rameTn abe) Ta OTprMaB TUTHKH YEPBOHI
Kpyrii TiageHbki nmomigopu AaBbCc, ToO6TO Bci iX Hamagku € OJHOMAaHITHHMH,
PO3IICTIIICHHS 32 TEHOTUIIOM 1 ()EHOTUIIOM BiJICYTHE;

2) uepBoHMil kpyrauil rinageHpkuid mominop AaBBCC (rametn ABC, aBC)
CXpPECTHB 13 KOBTUM TpYIIONOAIOHUM oOIlylieHuM aabbcc (rametu abc) 1 cepen
HaIaJKIiB oTpuMaB po3mieruieHds 3a reHoturnoM 1:1 (1 AaBbCc : 1 aaBbCc) i
posiierieHHs 3a ¢genotunoMm 1:1 (1 yepBoHUN Kpyriui TWIaJieHBKUM : 1 KOBTUH
KPYTJIMH TJIaJIeHbKUI);

3) uepBonui kpyrmii rinageHbkuii nmomigop AABDLCC (rametu ABC, AbC)
CXpECTHB 13 >KOBTUM TIPYLIONOAIOHUM omyIlIeHuM aabbcc (rametru abc) 1 cepen
HaIIaJKIB OTpUMaB posiueryieHHss 3a reHotunom 1:1 (1 AaBbCc : 1 AabbCc) i1
posueryieHHst 3a ¢peHorunom 1:1 (1 uepBoHu Kpyriui rinageHbKuid : 1 yepBOHUI
IPYIIONOAIOHUH TTIaCHBKUN );

4) yepBonmii kpyriuid rinaneHbkuii nomigop AABBCc (rametm ABC, ABc)
CXpPECTUB 13 OBTHUM TpyLIONOaIOHMM omyumieHuM aabbcec (rameru abc) 1 cepen
HalllaJKiB OoTpuMaB po3sulerieHHs 3a reHotunom 1:1 (1 AaBbCc : 1 AaBbcec) 1
po3uieruieHHs 3a ¢enotunom 1:1 (1 yepBoHMil Kpyraui riaageHbKul : 1 yepBOHMIA
KpYyTJIMi OMyIIEHUI);

5) uepBoHuii kpyraui raaaenskuil nomigop AaBbCC (rametn ABC, AbC, aBC,
abC) cxpecTHuB 13 KOBTUM TpYLIONOIIOHKUM omyiieHuM aabbcce (rameTu abce) 1 cepen
HaIllaJKiB OTpuMaB posmierieHHs 3a renoturnoMm 1:1:1:1 (1 AaBbCc : 1 AabbCc : 1
aaBbCc : 1 aabbCc) 1 po3mieruienns 3a penorurom 1:1:1:1 (1 yepBoHUI KpyTrHii
rJafieHbkuil : 1 4YepBOHUN TpyMIONOMIOHUN TIaJAeHbKUN : | KOBTHH Kpyriuin
TUIAICHBKHM : 1 )KOBTUM IpyIIONOIOHUN TITaICHBKHH );

6) yepBoHuil Kpyriuil rnanenbkuit mominop AABbCce (rametu ABC, ABc, AbC,
Abc) cxpecTHB 13 )KOBTUM I'pyHIONOAIOHUM omylieHuM aabbcc (rametu abce) i cepen
HalaJKIB OTprMaB po3siuerieHHs 3a renotunom 1:1:1:1 (1 AaBbCc : 1 AaBbcc : 1
AabbCc : 1 Aabbcc) 1 posmernnensns 3a ¢enorunom 1:1:1:1 (uepBoHUN Kpyriauii
riaJeHbkuil : 1 4yepBOHMI Kpyrauil omymeHud : 1 yepBOHMI TpymonoaiOHui
IJIaJIeHbKUH : 1 YepBOHMI rpyIONOIOHUHN Oy LIEHUH );

7) yepBoHuii Kpyriaui rinageHbkuil mominop AaBBCc (rametu ABC, ABc, aBC,
aBc) cxpecTuB 13 KOBTUM TIpyLIONOAIOHUM omyiieHUM aabbcc (rameTu abce) 1 cepen
HaIllaJKiB OTpUMaB posmieruieHHs 3a renoturoM 1:1:1:1 (1 AaBbCc : 1 AaBbcece : 1
aaBbCc : 1 aaBbcc) 1 posmemnenns 3a ¢penotunom 1:1:1:1 (1 uepBoHUIT KpyTrimii
IJIaJeHbKUI : 1 4epBOHUHI KPYIJIMil ONyIIEHHUH : | »KOBTUH KPYIJIMil rnafieHbKui : 1
YKOBTHI KPYTJIMI OITyIICHUH );

8) uepBoHuil kpyraui riagenbkuii mominop AaBbCc (rametu ABC, ABc, AbC,
Abc, aBC, aBc, abC, abc) cxpectuB 13 ®KOBTHUM TPYyHIONOAIOHUM OmyIIeHnM aabbcc
(rametu abc) 1 cepes HaIIAIKIB OTpUMaB po3lierieHHs 3a reHotunoM 1:1:1:1:1:1:1:1
(1 AaBbCc : 1 AaBbcc : 1 AabbCc : 1 Aabbcc : 1 aaBbCc : 1 aaBbcc : 1 aabbCc : 1
aabbcc) 1 posmeruieHHss 3a denotunom 1:1:1:1:1:1:1:1 (1 yepBoHUN Kpyriauit
rJaJieHbkuil : 1 uyepBOHMI Kpyrauil onymeHud : 1 yepBoHMI TpymonoaiOHuin
riageHbkuii : | 4YepBOHMM TpymionoAiOHWi omnymeHuit : 1 >KOBTUH Kpyriui
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TJIAICHBKUM : 1 5KOBTUHM KPYTJIMMA ONyIIeHUH : 1 )KOBTHM rpymIOnoAiOHUHN T1aICHbKUM
: 1 )KOBTHI TpyIIONOAIOHUH OMyIIEHUH ).

— SIkmio Xodyemi, MOMKEHI caM HalhcaTh CXEMH CXpEIlyBaHHsS, NepepaxyBaTh
MOMIJIOPH Ha KOXKHIHM Tpsi/illi Ta IEPEKOHATHUCS, 110 s BIATragaB TBOIO 3araJiky: BiCiM
30BHI OJIHAKOBHX YEPBOHUX KPYIJMX TJAJCHBKUX TOMIJOPIB BiIPI3ZHAIOTHCS
TCHOTHITAMH.

CensiHUH TyXe 3MBYBaBCS, 1110 XJIOTEIlh IPABUIHLHO BIMIOBIB HA OTO 3alUTAHHSI,
TOMY BiJIJIaB FOHAKy CTPLIy Ta 3alpOCUB MO001aTH IIepe] JOPOToI0.

— Hi, naxyro. — BinnosiB IBaH. — Maro #iTH, 11100 BUaCHO MOBEPHYTH 3MII0 CTPLITY.

— Bi3pMu X04 moMi10piB 13 co0010. SK 3rojIoAHIENT, TO MEPEKYCHIIL.

I xa3sain mosis 3ipBaB 13 HAUOIMIKYUX KYIIIB KiJIbKa BEJIUKHX YEPBOHUX KPYIJIUX
TJIOJIIB 13 IJ1aJ€HBKOIO IIKIPKOIO Ta MOKJIAB MapyOKy B TOPOUHY.

[BaH BHCIIOBUB MOJSIKY TOCIOAAPIO TUIAHTALIl] Ta BUPYUIUB JIO 3MIEBOTO MAETKY.
Jlo Beyopa Jop0KUB IOHAK, a Ha HIY 3yNIMHUBCS B 6a0yci Ha XyTopi. Xa3sika Hacuaia
oMy Oopiy ¥ Bijpizana xJiba, a JIeTiHb JICTaB 13 TOPOMHU MOMIJIOPH, 1100 TEXK
MIPUTOCTUTHU CTAPCHBKY.

Aute 6abycs 3acTeperyia XJIOMLIS:

— E ni, WBane! Iux noMinopis icty He MoxHa!

— Yomy x? BoHu cTurii, CBiXKI, BUPOILIEHI 3 JOTPUMAaHHSAM YCIX Cy4acHHUX
TEXHOJIOT1M.

— CenstHuH faB 1001 nomigopu 3 renotunom AaBbCc. SIkmno Tv iX cxpecTuill, TO
OTPUMAENI TUIOIM 3 YCUISIKUMU BaplaHTaMU T€HOTHINB 1 GeHOTuUIB! 3 yChOro BpOXKaio
MOMIZIOpIB MOTPIOHO MPUTOTYBATU cajlaT 1 HAroAyBaTHU HUM 3Mis, 00 y HBOTO
Ha3aBXJIW Tporayio OakaHHS KOBTAaTH JIroAed 1 TBapuH. HaroMmicTh 3Mil TOYHE
XapuyBaTUCS TUTBKU POCIMHAMU Ta 3MOKE€ HUMH HacCHIIATUCS. SIK IPUTOTYEI cajar,
CKa)Kelll HaJl HUM TaKl CJIOBA:

«Ocp 1 3Mist momigopu!

Icti Hac He Gynme ckopo!

CnoxxuBaTuMe poCIuHU!

He 3aiimaTtume mroauHu!».

IBan kpacHO moAsikyBaB 0a0yci, a BpaHill ONpsIMyBaB /10 Laps. Ajie napyOok Tak
JIOBIO TIOJIOPOKYBAaB, 10 MOMIJIOPU CTAJId M’ SIKUMHU, TOMY JOBEJIOCS 310paTH 3 HUX
HACIHHSI Ta 3aTOPHYTH HOTO B XyCTOUKY, 11100 He 3aryousocs. Yepes KijbKka THKHIB
IOHAK 3’ SBUBCS B IaPCHKOMY TIajalli Ta 3asBUB:

— 51 MoKy MOOOPOTH TPUTOIOBOTO UyAOBUChKA! Y MEHE € HACIHHS MTOMII0PIB, SKE
HEOOXITHO aKypaTHO BHCISATH, MOAMIMBO BUPOCTUTH, CTApaHHO 310paTH BpOXKai,
pPETENHHO TIOMHUTH TUIOJH, 3 JIIOOOB’I0 MPUTOTYBATH 3 HUX CaJiaT 1 3 3aJJ0BOJICHHSM
IMPUTOCTUTH 3Misl. ToAl BiH IepecTaHe ITOJIOBAaTH Ha JIIOJCH 1 MOYHE CIIOKHUBATH
POCTIMHH.

[lap morogmBcss Ta Haka3aB KiTbKOM CIIyram, I[00 JOMOMOTJIH XJIOIIIO
mpaioBaTi. 3BICHO, He oOldnUIocs 0e3 sAKicHMX [BaHOBHMX JOOpPUB Ta 4YapiBHHUX
0a0ycunHux ciiB. Tpyauinucs IpyKHO, BIIOpaIucs MBUAKO. Hezuymucs, sk 1 momMigopu
no3piin! A TMOKM CIyrd MWW Ta Hapi3ajiu IUIOAM JUIsl calary, napyOOK po3Ka3yBaB
yCIM OXOUYMM TIPO CXPEIIyBaHHS JBOX YEPBOHUX KPYTIUX TJAACHBKHX ITOMIJIOPIB 3
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renotunnoM AaBbCc, koxeHn 3 sxkux nae taki rametu: ABC, ABc, AbC, Abc, aBC, aBc,
abC, abc (Tabmmms 1).

Taomuns 1.

Cxema cxpelyBaHHs IBOX POCIUH YEPBOHUX KPYTJIMX IJ1aIEHbKUX TTOMIIOPIB 3

reaoturioM AaBbCc

ABC ABc AbC Abc
ABC AABBCC AABBCc AABbLCC AABbCc
YEPBOHUM YEepBOHUM YEPBOHUM YEPBOHUM
KPYTJINHI KPYTJIMI KPYTJIAI KPYTJINI
r1aJeHbKUN r1aJieHbKUN rJ1ageHbKUN rJ1aJeHbKUN
ABc AABBCc AABBcc AABbCc AABbcc
YEPBOHUU YEPBOHUU YEPBOHUU YEPBOHUU
KpyIJIUi KpyIJIMI KpyTJIAN KpyTJIAN
raJCHbKUN ONYIIEHUN TJIaJCHbKUN ONYIICHUM
AbC AABbBCC AABbCc AAbbCC AAbbCc
YEPBOHUU YEPBOHUU YEPBOHUU YEPBOHUU
KPYTJIUHA KpyIJIHi IPYHIONOAIOHUIN | TPYyIIONOA10HUN
rj1aJeHbKUN rJ1ageHbKUN rj1aJIcHbKUN rj1aJicHbKUN
Abc AABbCc AABbcc AAbbCc AAbbcc
YEPBOHU U YEpPBOHUU YEpPBOHUI YEpPBOHUU
KPYTJIHHA KpyIJIMi IPYHIONOAIOHUI | TPYyIIONOA10HUN
r1aJCHbKUN ONYIIEHUN TJIaJCHbKUN ONYIIECHUI
aBC AaBBCC AaBBCc AaBbCC AaBbCc
YEPBOHUU YEPBOHUN YEPBOHUU YEPBOHUU
KpyIJIUi KpyIJIMi KpyTJIAM KpyTJINM
rJ1aeHbKUN rJ1afeHbKUN ) 01 (5150 99704 rJ1aIcHbKUN
aBc AaBBCc AaBBcc AaBbCc AaBbcc
YEPBOHU M YEpPBOHUU YEPBOHU I YEpPBOHUU
KpYTJIAM KPYTJIMH KPYTJINI KPYTJINI
rJ1aJcHbKUN ONyIICHUH rJ1aJIcHbKUN OIYIICHUI
abC AaBbCC AaBbCc AabbCC AabbCc
YEPBOHUU YEPBOHUN YEPBOHUU YEPBOHUU
KpyIJIUi KpyIJIMi rpyMIONOAIOHUI | rpyIIonoaiOHui
rJ1aeHbKUN TJ1aeHbKUN rJIaIcCHbKUN rJ1aIcHbKUN
abc AaBbCc AaBbcc AabbCc Aabbcc
YEpPBOHUI YEepBOHUH YEepBOHUI YEepBOHUH
KpyTJIAd KpyTJIni IpyMIONOAIOHUIN | IpyIIONnoIiOHMA
rJ1aIcHbKUN ONYIICHUH rJIaIcCHbKUN OIYIICHUI
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[TponorxenHs Tabaui 1.

aBC aBc abC abc
ABC AaBBCC AaBBCc AaBbCC AaBbCc
YEPBOHUU YEPBOHUU YEPBOHUU YEPBOHUU
KpyIJIMi KpyIJIMi KpyIJIMi KpyIJIAH
rJ1ageHbKUN rJ1ageHbKUN rJ1aJiecHbKUN rJ1ageHbKUN
ABc AaBBCc AaBBcc AaBbCc AaBbcc
YEPBOHUM YEepPBOHUM YEepBOHUM YEPBOHUM
KpYTJIAM KPYTJIMI KPYTJINI KPYTJINI
rJ1ageHbKUN OIYIICHUI r1aJiecHbKUN ONYIICHUH
AbC AaBbCC AaBbCc AabbCC AabbCc
YEPBOHUU YEPBOHUU YEPBOHUU YEPBOHUU
KpyIJIMI KpyIJIMI IPYyLIONOAIOHMI | rpyIIONoAiOHUN
TJ1aeHbKUN rJIaICHbKUN rJ1aeHbKUN TJ1aeHbKUN
Abc AaBbCc AaBbcc AabbCc Aabbcc
YEPBOHU U YEpPBOHUU YEepPBOHUU YEpPBOHUU
KPYTJIUHA KpyIJIHi IPYHIONOAIOHUN | TpyIIONoAiOHUN
rJ1aJIcHbKUU OIYIICHUI rj1ageHbKUN ONYIICHUU
aBC aaBBCC aaBBCc aaBbCC aaBbCc
YKOBTUM KPYIJIMUA | >KOBTHUM KPYIJIMI YKOBTUH KOBTUH
I1aeHbKUI TJIAICHbKUI KpyIJIMI KpyTJIAN
rJ1aeHbKUN TJ1aAeHbKUN
aBc aaBBCc aaBBcc aaBbCc aaBbcc
KOBTUU KPYTJIUM | KOBTUW KPYTJIUN YKOBTHM KOBTHU
rJ1aeHbKUI ONyLICHUI KpyIJIMi KpyTJIMH
rJ1ageHbKUU ONYIICHUH
abC aaBbCC aaBbCc aabbCC aabbCc
YKOBTUM KPYIJIMUA | >KOBTHUM KPYIJIMI KOBTUU KOBTUH
rJIaIeHbKUN rJIaIcHbKUN IPYLIONOMIOHUH | TPYIIONO iOHMI
ri1ageHbKUU rJ1ageHbKUN
abc aaBbCc aaBbcc aabbCc aabbcc
KOBTUU KPYTJIMM | KOBTHUW KPYTJIUN YKOBTHM KOBTHU
rJaeHbKUI ONYyLICHUI IpyLIONOAIOHM | rpyIonoaiOHuM
rJ1aeHbKUN ONYIIEHUI

— Ocp sxi rapai nomigopu Bpomwin! — BuryknyB IBan. — I udepBoHi kpyri
TJIaJIeHbKI, 1 YepBOH1 KPYTJIl OIMYIIIEH], 1 YepBOHI IPYIIONO/I0H] I1aIeHbKI, 1 Y4epBOHI
rpyIIONOAI0H] OMyIIeH], 1 )KOBTI KPYTJIl INIaJeHbK1, 1 5KOBTI KPYIJIl OIYyIIEHI, 1 )KOBTI
rpymonoaiOHi II1aJeHbKl, 1 XKOBTI IpymonoioHi omymiexi! Bei mominopu, ki y Hac
BHUPOCIH, MOKHA MOJAUIUTH Ha IpynH B 3ayexHocTi Bia renotuny: 1 AABBCC : 2
AABBCc: 1 AABBcc:2 AABbCC: 4 AABbCc:2 AABbcc: 1 AAbbCC : 2 AAbbCc
: 1 AAbbcc : 2 AaBBCC : 4 AaBBCc : 2 AaBBcc : 4 AaBbCC : 8 AaBbCc : 4 AaBbcc
: 2 AabbCC : 4 AabbCc : 2 Aabbcc : 1 aaBBCC : 2 aaBBCc : 1 aaBBcc : 2 aaBbCC :
4 aaBbCc : 2 aaBbcc :1 aabbCC : 2 aabbCc : 1 aabbcc. O1xe, BUHIUIO pO3LIETIICHHS
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3areHorunom: 1 :2:1:2:4:2:1:2:1:2:4:2:4:8:4:2:4:2:1:2:1:2:
4 :2:1:2:1. A me nominopu, ki MH 310pajiy, MOXHA TOAUIATH Ha TPYNU B
3aNeKHOCTI Bl PeHOTUMy: 27 YepBOHUIN KPYTJIUH TIaeHbKUM : 9 4epBOHUN Ky
OIyIICHUH : 9 YepBOHUI IPYIIONONIOHMH IIaleHbKH | 3 YepBOHUM IPyIONOAI0HUH
ONYWICHUMN : 9 KOBTUM KPYIVIMM TJIAJEHBKUW : 3 JKOBTHM KPYTJIMWA OINyLIEHUU : 3
’KOBTUM TPYIIONOIIOHMM I1aieHbKuii : 1 K0BTHI rpymionoaiOnui onymenuii. Otxe,
BUWIIUIO po3uIerieHHs 3a ¢penorunom: 27 :9:9:3:9:3:3: 1.

HapemTi Bennue3Huid Ka3aH 3allOBHWIA Hapi3aHUMHU MOMIJIOpaMH, AOJAJINA COJIL,
OJlli, NEeTPYyIIKH, Kpomy, [no0pe ImepeMillalid, HaKpWId KpHUIIKO Ta XOpOM
IPOrOBOPUJIM YapiBHI CJIOBa, SIKMX HaBuMja XJjomnusg 0alycs 3 XyTopy. 3anpsAriu
KPWJIATUX LIAPChKUX KOHEW Ta TOTOBY CTPaBY JIOCTaBWJIM J0 3MIEBOIO MAETKY Pa3oM 3
IBaHOM Ta cTpinolO, SIKy MapyOoOK OOILSB TPUTOJIOBOMY CTPaXOBUCBKY IMOBEPHYTH
yepes pik.

— Yu npuHic ¢ ctpiny? — [IporyniB MoHCTp.

— CTpina HIKyIu HE NOJIHEThCS, BOHA Y MEHE B TOpOMHI. TH crovyaTky CKyIITyM
CTpaBy, Ky MU TOO1 MpUBE3IH!

3Miil Ty>Ke 3paliB TOCTUHII0, 00 MOMYy HIXTO 1 HIKOJH KOJIHUX MOAAPYHKIB HE
poOuB! A K HaiBCA, TO B HBOT'O OJpa3y K 3HUKJIO OaKaHHS CHOKUBATH KUBHX 1CTOT.

— Tenep T Oyzaemn xapuyBaTucs TUIBKH pOCIMHAMHU, 1 HIXTO He nocTpaxaae! [ap
nepeaaB TOO1 O€3J11Y HACIHHS Ta CaJPKAHIIB, @ TAKOK PI3HOMAaHITHUX T0OpUB, 00 TH
xa3siHyBaB. Ty BEIMKUH, TyXUH, TOMY 3MOXEII caM 3aciBaTH Ta OOpOOJISATH MO,
CaJUTU TOpPOJIM Ta JOTJISANATH 3a HUMM. SIKuio Oynemr cTapaHHO MpaloBaTH Ta
IPABUJIBHO BUPOILYBAaTH POCIIMHU, TO 30MpaTUMEII YUMAIUN ypOXKai.

3Miil yTIHIMBCS, 110 A0 HBOTO TapHO CTaBJATHCS, PO3YYJUBCS Ta IMOTOJIUBCA
CaMOCTIIHO rOCTIOJapIOBATH.

Jlerinb BifaB 4yJIOBUCHKY CTPLUTY, TOBEPHYBCS J0 Iaps, OTPUMAaB MIIIOK 30J0Ta
Ta MOiXaB JI0JJOMY Ha apChKiil KapeTi.

Ocb Tak [BaH ypsATYyBaB IAPCTBO BiJ| TPUTOJIOBOTO 3Misl.

OT1xe, MailOyTH1 KOPEKUIiHI Mearoru, CTBOPIOIOYN HAYKOBI AUJAKTUYHI Ka3KH,
HE JIMIIE TMOMNEPEeIKalTh MOSBY MNpoOJeM B OMAaHYBaHHI CKJIAJAHOIO HAYKOBOIO
Marepially, a i HaBUaIOThCS MUCATH TaKl Ka3Ku JJIsl AiTeH 3 0COOJMBUMHU OCBITHIMU
noTpedaMu, M0 CTUMYJIOE IHTEpEC 1 BHYTPIIIHIO MOTHBALI0 B YCIX 3700yBayiB
OCBITH. B mojansmoMy HE0OXITHO OXapaKTepU3yBaTU TPYAHOUII, SIKI BUHUKAIOTh Y
3100yBayiB BUIIOI MEJArOTiYHOI OCBITH MEPIIOTO PIBHS B MPOIIECI BUBYEHHS 1HIITUX
TEM 3 T€HETUKH.
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1. bionoris. [lpaktnunuit noBinauk. 9 xiac. [lomiribpuane cxpenryBanns. URL:
https://uahistory.co/gdz/biology-practical-guide-9-class-barna/41.php.

2. 3aranpHa Olosoris. 30ipHUK 3amad. 3a7avi Ha MOMITIOPUAHE CXPEIyBaHHS.
URL.: https://uahistory.co/zno/general-biology-a-collection-of-tasks-2020-
barna/30.php.
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BUILIA OCBITA B ®PAHLI{

IHanoB AJsien BoroguMupoBu4
[Ipodecop, noktop dinocodii,

3aBigyBay kadeapu MiXKHAPOIHOT MOTITHKH,
Y3KropoAchbKuil HalllOHAIBHUN YHIBEPCUTET

ITanoBa Aabona OJieriBHa

Buxknanau kadeapu MikHapOIHOT MOJITUKH
JloxTop dimocodii

Yxropoacbkuil HamionanbHuil yHiBEpCUTET

3eqik AiboHa MukoJ1aiBHA

Crynentka

®dakynbTETy MIP)KHAPOIHUX €KOHOMIYHHUX B1JIHOCUH
VYxropoacekuit HanionanbHM yHIBEpCUTET

VY cydacHOMy CBITI BHIA OCBITa € HE JIMILIE IHCTPYMEHTOM MpoQeciiHOol
MiATOTOBKH, @ i BAKJIMBUM YHHHUKOM COIIaIbHOTO, €KOHOMIYHOTO Ta KYJIbTYPHOTO
pPO3BUTKY JepxkaBu. BoHa QopMye nroachkkuil KamiTaja, cOpusie 1HHOBALISIM,
3a0e3neuye MOOUIBHICTh 1 KOHKYPEHTOCIIPOMOKHICTh Ha IJI100albHOMY PUHKY ITparli.
VY 11bOMY KOHTEKCTI AOCTIHKEHHS CUCTeMH BUIOT ocBiTH PpaHilii HaOyBae 0co0IMUBOT
aKTyaJIbHOCTI, OCKUIBKH ISl KpaiHa € OJHHUM 13 JIJIEPIB €BPOMEHCHKOTO OCBITHHOTO
MIPOCTOPY, L0 TOEIHYE TTUOOK] aKaIeMiuHl TPATuUIlli 3 TParHeHHsIM 0 MOJEPHi3allii
Ta BIJIKPUTOCTI.

@paHily3pka CHUCTEMa BHUIOI OCBITH (opMmyBanacs TMPOTITOM CTOJITh,
nounHarouu 3 3acHyBanHss Copbonnu y XIII cromiTri. BoHa oxomtoe yHiBEpCUTETH,
Grandes Ecoles, iHCTHTYTH TexHoorii Ta crenianizoBani mkomn. Oco6IMBICTIO €
Ayalli3M: YHIBEPCUTETH 3a0€3Me4yl0Th MacoBY aKaJeMIYHy MIArOTOBKY, TOJl SIK
Grandes Ecoles — enitapHy npodeciiiny ocsity [1]. 3 mogatky 2000-x pokis ®panutist
aKTUBHO BIPOBAIKYE TIOJOKEHHS bBOIOHCHKOTO TMpoliecy, 30KpemMa TPHUPIBHEBY
cuctemy LMD (Licence — Master — Doctorat), mo crpusie yHi(ikamii OCBITHIX
CTaHAApTIB y Mexax €BpONerchbKoro npocropy [2]

VY 1997 poui @paniiis nignucana JIicaOOHChKY KOHBEHIIIIO PO BU3HAHHS
kBaniikamiii, a ke y 1998 — CopOoHCbKY aekiapalliio, ska 3akjana OCHOBU
JIBOCTYTIEHEBOI CTPYKTypH BHUIOi OCBIiTH. LI HJOKyMeHTH cTanu (QyHIaMEHTOM s
mofanbImuX pedopM, CIpSIMOBAHHMX Ha 3a0C€3MEUYCHHS aKaJAeMIdyHOI MOOIIBHOCTI,
MPO30POCTI Ta KOHKYPEHTOCITPOMOXKHOCT1 OCBITHIX mporpam [3].

Croronni @paniiisa € ogHUM 13 JiAepiB y cepi MIKHAPOAHOI OCBITH: MOHA]
400 THcSY 1HO3EMHHX CTYJIEHTIB WIOPOKY 0OOWMparoTh (paHIly3bKi 3aKiaad s
3100yTT BHIIOI OCBITH. JloCTymHICTh HaBYaHHA, JepXaBHE (DIHAHCYBAHHS,
aKaJeMiuHa aBTOHOMIisl Ta UMdpoBI3allis MPoLEciB — yce e poOuTh (PpaHIly3bKy
MOJIe b MPUBAOIMBOIO JUTs 3aM103U4eHHs. BUBUEHHS 11 JOCBITY € 0COOIMBO BAXKJIMBUM

124



EDUCATION
GLOBAL TRENDS AND DIRECTIONS OF SCIENTIFIC RESEARCH DEVELOPMENT

st YKpainu, sika nepedyBae y mporeci peopMyBaHHs BIACHOI OCBITHBOI CUCTEMU
BIJITOBITHO JT0 €EBPOTICUCHKUX CTAHIAPTIB.

@paniry3pka cucTeMa BUIIOI OCBITH € CKJIQJHOIO, aj€ BOJHOYAC JIOTIYHO
BIIOPSIKOBAHOIO CTPYKTYPOIO, SIKa TO€IHY€E YHIBEPCHUTETCbKY MAacOBY OCBITY 3
€JIITapHOIO MiITOTOBKOIO y CIEIiali30BaHUX 3aKJiajax.

Cucrema Bumoi ocBitu @panIlii opraHi3oBaHa 3a €IMHOI0 €BPOIECHCHKOIO
mozemmo LMD (Licence — Master — Doctorat), sika Oyna 3anpoBa/pkeHa B pamKax
Bbononcekoro nporecy. Bona mepenbadae Tpu OCHOBHI PiBHI: CTYIIHB JIiIEHIIIaTa
(6akanaBpa), sikuit 3100yBa€eTbes micis TpboxX pokiB HaBuaHHA (180 kpenutis ECTS),
CTymiHb Marictpa — micis 1’ sti pokiB (300 kpeautiB ECTS), 1 ctyninb 1okTopa —
miciasi BOCbMHU POKIB HaBUYaHHS. Taka CTPYKTypa J103BOJIsi€ 3a0€3MEUUTH aKaJAeMIuHy
MOOUIBHICTh CTYJIEHTIB Ta B3a€MHE BU3HAHHS JUIIOMIB y Mexkax €BpONEHChKOIro
pocTOpy BUIIOI OCBITHU [4]. @paHIy3pKa cucTeMa BUILOT OCBITH IIPE/ICTaBIeHA ABOMA
OCHOBHUMH THIIaMHU 3aKJIAJiB: YHIBEpCUTETaMM (Universit€és) Ta BUIIMMH IIKOJIAMHU
(grandes écoles). YHiBepcuTeTH € OEp>KaBHUMHU YCTaHOBAaMH, SIKI MPOMOHYIOTh
IIMPOKHUI CHEKTP OCBITHIX MpPOrpaM 3 TyMaHITapHHUX, MNPUPOJHUYMX, TEXHIYHHUX,
MEIUYHUX Ta COLllaJlbHUX HayK. BCTynm 10 yHIBEpCHUTETY 3I1MCHIOETHCS Ha OCHOBI
nurioma Oakanaspa (baccalauréat), 0e3 101aTKOBUX BCTYITHUX ICIIUTIB. Y HIBEPCUTETH
MalOTh AaBTOHOMIIO B aKaJeMIYHUX Ta aJMIHICTPATUBHUX TIUTAHHSIX, OJIHAK
(1HAHCYIOThCSI TEPEBAXXHO JEP>KABOIO, IO 3a0e3ledye JOCTYNHICTh OCBITH AJIA
IIMPOKUX BEPCTB HACEJICHHS. Y HIBEPCUTETH BEIMKUX MICT, Takux sk Jliib, Tymy3a,
Jlion, I'peHoOnb, 3a3BMYall MarOTh BY3bKYy CHEIllali3allil0 Ta OIbILY KUIbKICTh
CTYJICHTIB MAaricTpaTypud # JOKTOPAHTYpH, TOAl AK YHIBEPCUTETH MEHIIMX MICT
B1/I3HAYAIOTHCS PI3HOMAHITTAM JUCIUILIIH 1 BEJIMKOIO KIJTBKICTIO CTYACHTIB TIEPIIIOTO
LUKy [6].

By mikonm, Ha BiIMIHY BiJI YHIBEPCUTETIB, € €IITAPHUMHU 3aKJIaJlaMH, K1
3MIMCHIOIOTh CYBOpUWM KOHKypcHMU BiaOip. [Ins BcTymy 10 HuUX aOITypieHTH
MPOXOJSTh ABOPIYHY MIATOTOBKY B CHeIllani30BaHUX Kiacax (classes préparatoires),
MICIISl YOTO CKIAAA0Th CKIaAH1 BCTYIHI IcmUTH. [Tporpamu miiIroToBYMX KJ1aciB 4acTo
MEPEBULIYIOTh 32 PIBHEM CKJIAJHOCTI MEPILIl KypCH YHIBEPCUTETIB. BUITYyCKHUKH, SIKI
HE IPOXO0JATh KOHKYPCHUM B1101p 10 grandes €coles, MOXyTh MPOJAOBKUTHA HABUYAHHS
B YHIBEpCHUTETaX, TMOYMHAIYM 3 TPEThOrO Kypcy. Bumii mKomu TOTYIOTH
BHUCOKOKBami(ikoBaHUX (axiBIiB y Tamy3siX i1HKEHepii, yHpaBIiHHS, MOJITUIHHX
HayK, TMEJaroriku Ta IHIIMX, 1 BBAXAIOTHCS HAWUMPECTIKHINMIUMA B CHUCTEMI
¢bpaniry3pkoi ocBiTH. CamMe BUIII IIKOJIH 3 HAJEKHOK CHCTEMOIO MIATOTOBYMX KJIACiB
1 CepHlO3HMM CEJEKTUBHUM BIiJOOPOM TMpPH BCTYII PO3TIANAIOTHCS (PpaHIy3bKUM
CYCIUIBCTBOM SIK HAWBUIIWH 11a0€ITb HAIlIOHATBHOI OCBITHBOI CUCTEMH [5].

OxpiM yHIBEpCUTETIB 1 BHIIMX IIKUI, y @OpaHmii (yHKIIOHYIOTh TaKOX
CrieriagizoBaHi HaBYaIbHI 3aKJIa/Id, K1 IPOMOHYIOTh MporpaMu y cepax MUCTEIITBA,
apXiTEeKTypH, MOJH, TYPU3MY, TOTEILHOTO 013HECY, OXOPOHH 370POB’S Ta COIIATIBHOI
poOoTu. Buiii HopmanbHi nikonu (€coles normales supérieures) roTyrOTh BUKJIa/1a4iB
IUI CepeHbOI Ta BUIIOI IIKOJH, a BHIII TEXHIYHI IIKOJIU MPHUCYHKYIOTh JUIIJIOMU
1HKEHEPIB MICJIS TPUPIYHOTO HABYAHHS, 1[0 TIEPEIy€ TBOPIUHUM I1ATOTOBYMM KypcaM
3 MaTeMaTuku Ta (Qi3ukd. Bumi mkoim 3 KOMepIli Ta yNpaBiiHHS, K TPaBUIIO, €
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NpPUBATHUMHU 1 BUMAaraloTh MOMNEPEIHbOIO0 HABYAHHA Yy CIELialli30BaHUX 3aKiagax
BUIIO1 KOMEPIIiitHOT ocBiTH. HaBuanHs B yHiBepcuteTax komTtye Bif 135 mo 700 eBpo
Ha PIK, TOJIl IK y BUIIUX Ta crienianizoBanux mkonax — Bix 4000 go 15 000 eBpo, 1o
3YMOBJICHO MEHIILIOI0 YaCTKOIO JAepaBHOTO (piHaHCYyBaHHS [4].

Y ®panuii ynpaBiaiHHS BUIIOIO OCBITOIO 31HCHIOETHCS Yepe3 MiHICTepCTBO
HaIlIOHAJTBHOI OCBITH, SIKE€ KOOPJAMHY€ TIONITHKY Yy cdepi OCBiTH Ta HayKH.
LlenTpansHuM nopaguuM opraHoM € HamioHanbHa paja BUIIOI OCBITH 1 HAYKOBHX
nociimxeHb (Conseil national de 1’enseignement supérieur et de la recherche), sika
Ooepe yyacTth y (QopMyBaHHI cCTpaTeriuHMX pimieHb. Ha perioHaJbHOMY piBHI
(YHKITIOHYIOTH 26 aka/ieMiil, KOJKHa 3 IKUX OXOILTIOE KIJIbKa JIelapTaMeHTIB. Y Mexkax
akajJeMiid AiI0Th perioHajdbHl Pajd BUINOI OCBITH, Kl KOOPAMHYIOTH HiSJIBHICTH
YHIBEPCHUTETIB Ta IHIIKX 3aKJIaJiB Y BIAMOBIAHOMY perioHi [3].

VYHIBEPCUTETH OYOJIIOE MPE3UACHT, SIKOTO OOUPAIOTh Ha I’ ITUPIYHUN TEPMIH. Y
BEJIMKHUX PETIOHATBHUX YHIBEPCUTETAX MPE3UACHT YaCTO  BUKOHYE (DYHKIIIT pekTopa
akanemii. ¥ @panuii aie nonan 70 nep:kaBHUX yHIBepcUTETIB Ta 01u3bko 300 BUIIKMX
ki (grandes €coles), 3 sskux mpuoIM3HO 25% € npuBaTHUMHU. Y MPUBATHUX 3aKJIa1ax
HaByaeThcs MeHIe 10% cTyAeHTIB, 110 CBIIYUTH PO TIOMIHYBaHHS JIepKaBHOT MOIE
ocBitu [3].

@DiHaHCYBaHHS YHIBEPCUTETIB 3JIIACHIOETHCS 3 JACPHKABHOIO OIOJKETY. 3TITHO 3
MOJIOKEHHSAMU 3aKkoHYy mpo opieHTanito Buioi ocBith (Loi relative aux libertés et
responsabilités des universités, 2007), yHIBEpCUTETH MaiOTb 0OMexkeHY (piHAHCOBY
aBTOHOMIIO: BOHU MOXYTb CaMOCTIMHO pO3MOpSAIKATHCS KOIITAMM, BUIUICHUMHU
JIepKaBolo, Yepe3 YHIBEepCUTETChbKY pany. IIpore nep:kaBa 30epirae KOHTPOJb Haj
BUTpaTaMH, 10 OOMEXKYy€ pealibHy aBTOHOMIIO 3akmaniB [2, c¢. 113]. ¥V crtpykrypi
YHIBEpCUTETIB (DYHKIIIOHYIOTh HAaBYAIBHO-OCIIIHI 00’ eqHanHs (unités de formation
et de recherche), siki moeqHYIOTH HaBUATBLHUM TIPOLIEC 13 HAYKOBUMU JTOCIIIIKEHHSIMHU.
e mo3BOIIsIE yHUKHYTH PO3PHUBY MK BUKJIAJAaHHIM 1 HAYKOIO, SIKUiA OYB XapaKkTepHUN
IUTs cTapoi MoJienl pakyabTeTiB. Taka CTpyKTypa CipHsie IHTErpallii OCBITH il HAYKH B
MeXax OJIHOTrO 3akiany [3, c. 49].

KoHTposib sikocTi BHILOI OCBITH Yy DpaHIii 301HCHIOETHCS Yepe3 HE3aIekKHI
arentctBa. OcHoBHUM € Hcéres (Haut Conseil de 1’évaluation de la recherche et de
I’enseignement supérieur), sSIKMl NPOBOAUTH PETYJSIPHY aKpEeAUTAIII0 Mporpam i
OLIIHIOBaHHS HayKOBO1 MpoayKTUBHOCTI. Takox Ait0Th CTI (Commission des Titres
d’Ingénieur) — mnsa imwkenepHux mporpam, Ta IGAENR (Inspection Générale de
I’ Administration de I’Education Nationale et de la Recherche) — mnst 3aransHOro
aynuty. L{i opranu aitote BianosigHo A0 ctanaaptiB ENQA ta EQAR, 1o 3a6e3neuye
MDKHApOIHEe BU3HAHHS (DpaHITy3bKUX TUTIIIOMIB [1].

Beryn no 3aknmazniB Buioi ocBity y Opanitii Ay rpomMaasH KpaiHH € 4YiTKO
pErJIaMeHTOBAaHUM 1 0a3y€eThCs Ha HAIlIOHAJBHIM CUCTEMI OIIHIOBAHHS, sSIKa 3a0e31euye
PIBHICTH JAOCTYNy JO YHIBEPCUTETCHhKOi OCBITH. OCHOBHUM JOKYMEHTOM, IO HAJa€
MpaBO Ha BCTyH, € AuIioM OakanaBpa (baccalauréat), sikuii 3100yBa€eTbes micis
3aBepIlCHHS HaByaHHs y Jiuei. Icnutr Ha OakanaBpaT € 3arajllbHOHAIlOHAJIBHUM,
CTAaHJAPTU30BAaHUM 1 TPOXOJAUTH OJHOYACHO II0 BCIH KpaiHi, 10 BUKIIOYAE
MOKJIUBICTH (anbcudikailiii a0o cy0’ekTuBHOrO orfiHoBaHHs [3]. Lle cTBoproe ymoBH
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JUTSI IPO30POTO 1 CIIPaBEIMBOTO JOCTYITY /IO BUILIOT OCBITH, IO € OJTHUM 13 IPUHIUIIIB
¢paniry3bpkoi ocBiTHBOT MoAei. [licns oTpuManHs qurioMa OakanaBpa, PpaHIly3bKHUid
abiTypieHT Ma€ MpaBO MOJAATH 3asBKy Ha BCTYI JO YHIBEpCUTETY 0€3 JO0AaTKOBHX
BCTynmHUX icnuTiB. [Iponenypa moganHs 3MIMCHIOETHCS Yepe3 HaIllOHAIBHY OHJIANH-
mwiatrgopmy Parcoursup, sika BiZKpuBaeThCcsl MIOPOKY y ciuHl. Kanguagatu MoOXyTb
obOpatu 10 10 OCBITHIX poTpam, MoJaTH MOTHUBAIIIHI TUCTH, aKaIeMi4HI Pe3yJIbTaTH,
a TaKOX JI0JIaTKOB1 JOKYMEHTH, SIKIIO IIe TIepea0aueH0 KOHKPETHOIO MporpaMoro [2].
VYHIBepCUTETH PO3TISAIAIOTH 3asBKM Ha OCHOBI CEPEeIHbOI0 Oay, mpodisito HaBYaHHS,
MOTHBAIIIT CTyICHTA Ta 1HO/A1 pe3yJIbTaTIB CIIBOECIIN a00 BHYTPIIITHLOTO TECTYBaHHS.
Takuit MexaHI3M J103BOJIsIE 3a0€3MEYUTH 1HAWBIAYaTI30BaHUN MIJIX1J 0 KOXKHOTO
KaHJKMaTa, 30epiralouu Npu bOMY 3arajibHojiep>kKaBHi ctaHaapTi. OcoOIMBy yBary
CJILJ IPUIUTUTH BCTYITY 10 BUIITUX KL (grandes écoles), siKi € eiTapHUMU 3aKJ1alaMU
3 BUCOKMMHU akaJeMiyHUMH BuMoramu. llicis orpumanHs nurmioma OakajiaBpa,
a01TypieHTH MPOXOAThH ABOpiuHY MiArotoBky y kiacax CPGE (classes préparatoires
aux grandes ¢€coles). Ili kmacu MarwTh BY3bKY CHELIQTI3allll0 — EKOHOMIYHY,
MaTeMaTU4yHy, T'yMaHITapHy a0 HAyKOBY — 1 Iiepe0avaroTh IHTCHCUBHE HABYAHHS 3
BUCOKMM HaBaHTaXeHHsM. Ilicma 3aBepuienHs CPGE  cTyneHTH CKIajgaroTh
HalllOHAJIbHI KOHKYPCHI ICIIUTH, 5IKi € 000B’SI3KOBUMHU JJIs1 BCTymy 10 grande €cole.
KonkypeHiiis Haa3BHYailHO BUCOKA, a KIJIBKICTh MICI[b OOMEXKEHa, TOMY J0 TaKuX
3aKia/1B NOTPAIUISIOTh JIUIIE HAMKpAIlll BUITYCKHUKH IMIJITOTOBYUX KYpCIB [5].
OxpeMy KaTeropito CTaHOBJISATh MEAWYHI (DAKyJIBTETH, JIe BCTYIl Ma€ OCOOJIUBY
cTpyktypy. CtyaeHTu npoxoaath nepiuii pik HaBuands (PASS a6o LAS), micns goro
CKJIQJIal0Th KOHKYpCHMI icmuT. Jlumie Ti, XTO HaOpaB HaiBuIl Oaiu, MOXYTb
MPOJIOBXKUTH HaBUaHHS Ha Jpyromy Kypci. Taka cuctema m03Boisie BimiOpatu
HaWOLIBII MATOTOBJICHUX CTYACHTIB, ajle BOJIHOYAC CTBOPIOE BUCOKHUH PIBEHB CTPECY
Ta KOHKypeHiii. ¥ 2021 pori piBeHb BiJACIBY MICIS TEPIIOTO KYypCy METUYHUX
nporpam cTaHoBuB noHa 60%, 1110 CBIAYUTH PO KOPCTKICTH B11OOpY [2].
®dinaHcoBl ymMoBHM HaB4yaHHs y DpaHIii € BIAHOCHO AOCTYIHUMH, OCOOJIUBO IS
rpoOMajJsiH  KpaiHu Ta CTyaeHTiB 3 €Bpomeiicbkoro Coro3zy. Y  nepkaBHUX
YHIBEpCUTETaX BOHU CIUIAYYIOTh CHUMBOJIIYHUN peecTpaliiHui BHECOK — OJIM3BKO
170 eBpo Ha pik 3a mporpamamu OakanaBpaTy (Licence) Tta 243 eBpo Ha pik 3a
MarictepcbkuMu nporpamamu (Master). J{7s iHKeHEepHUX clieliadIbHOCTEN 1€l BHECOK
cTaHOBUTH 0sn3bKO 601 €Bpo, a Ayiga nokropanTypu — 380 €Bpo. OkpiM 1BOTO, YCI
CTyleHTH 3000B’s3aHl cruiatutu mopiuanii BHecok CVEC (Contribution de vie
¢tudiante et de campus) y po3mipi 103 eBpo, kUit TOKpUBa€ BUTPATH HA CTYICHTCHKI
COLIlaIbHI, KYJbTYpHI Ta MEAMYHI Mociayru. J{is 1HO3eMHUX CTyAeHTIB 3-mo3a €C
pEeECTpaIiifHII BHECOK CTaHOBUTH 2770 €Bpo Ha pik 115 OakanaBpaty Ta 3770 eBpo Ha
pik nmst marictparypu [4]. JlomaTKOBO MOXKE CTSTYyBaTUCS aaMIHICTPATUBHUM 301p Y
po3mipi 100-150 eBpo. ¥ mpuBaTHUX 3aKianax Ta BUIMUX Ikosax (grandes écoles)
BapTICTh HaBYaHHsA 3HauHO Buia — Big 8 000 mo 15 000 eBpo Ha pik, 3aJekKHO Bij
MPECTIIKY 3aKjaay Ta oOpaHoi nporpamu [2]. @paHIlis OPOMOHYE MIUPOKUNA CIIEKTP
CTUNEHA1H 1 (P1IHAHCOBOI MIATPUMKU: Jiep>kaBH1 mporpamu Campus France, Erasmus+,
Eiffel Excellence Scholarship, a Takox pgomoMory BiJ perioHaJdbHUX paj,
YHIBEPCUTETIB 1 mpuBaTHUX (oHaIB. KpiM TOro, CTyI€HTH MaloTh MPaBo Ha odiliiiHe
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npareBalTyBaHHs 10 964 ronguH Ha pik (mpubiauzHo 20 TOAWH Ha TWXKIEHb) [4], a
TaKOXX KOPUCTYIOTbCS ~ COI[QIbBHUMU  MIJbTaMU: KHUTIOM Yy  CTYJCHTCHKHUX
T'YPTOKUTKAX, MEIMYHUM CTPaxyBaHHSIM, 3HIDKKAMU Ha TPAHCIIOPT, Xap4yyBaHHS Ta
KyJbTypHI 3axoau [3].

Beryn ykpaiHchkux aOiTypi€HTIB A0 3aKiafiB BUIIOI ocBiTH PpaHilii Mae 4iTKO
BU3HAUEHY IPOLEAYPY, AKa 3aJEKUTD Bl PIBHS OCBITH, TUITY HABUYAJIHHOTO 3aKJIady Ta
MOBH HaBuaHHs. /{111 BeTymy Ha 6akaiaBpar 0 Iep:KaBHOTO YHIBEPCUTETY HEOOXITHO
npoiitu mporienypy DAP — Demande d’ Admission Préalable. 1le monepenniii 3anut
HAa 3apaxyBaHHS, SAKUH TofaeThest uepe3 mmatdopmy Etudes en France, mo
KoopauHyeThesi areHTCTBOM Campus France [4]. YkpaiHcbkuil aOITypi€eHT MoOXe
oOpaTu 0 TPHOX NPOrpaM y PI3HUX YHIBEPCUTETAaX, 3allOBHUTU aHKETY, NOAATH
MOTHBALIAHUN JIUCT, pe3lOME, TIEPEKIaICHUNA aTecTaT PO MOBHY 3arajibHy CEpeHIO
OCBITY, KOIIIIO Macrnopra Ta cepTudikaT 3HaHHS ¢paHIly3pkoi MoBU. Haituacrime
BuUMaraeTbcs piBeHb B2 3a cucremoro DELF a6o DALF, xoua nmeski 3akmaau
npuitmatoth pesyiapratd TCF ab6o TEF [4]. Skmo mnporpama BHKIaJa€eThCs
aHrIichKor0, HeoOxiaHo Haxatu ceptudikar IELTS abo TOEFL, ane Taki nporpamu
JOCTYITHI ITEPEBAXHO HA MAricTepchbKOMYy piBHi [6].

JIist BCTYIy Ha MaricTparypy yKpaiHCBKHH CTYJEHT MOBHHEH MaTH UTIIIOM
OakasiaBpa, akaJIieMi4Hy JOBIJKY 3 OLlIHKAMH, MOTUBALIITHUMN JIUCT, PEKOMEH 1alli1 Bij
BUKJIa/1ayiB, cepTU(]PIKAT MOBHOTO PIiBHS Ta, 33 MOTPEOH, pe3yJIbTaTh MIKHAPOIHUX
tectiB, Takux 9k GMAT a6o GRE [1]. YacTuHa yHiBEepCUTETIB MPOBOAUTH OHJIANH-
criBbeciagu abo moaaTkoBi BCTymHI TecTH. OCOOJMBO I11€ CTOCYEThCS MpOTpaM 3
MDKHApOJIHUX €KOHOMIYHUX BIJIHOCHH, SIKI POMOHYIOTHCS SIK YHIBEPCUTETAMH, TaK 1
BumpMu Tkosiamu. Hampuknaa, The American University of Paris, Schiller
International University Ta Université de Bourgogne matoTh MaricTepchKi nporpamu 3
MDKHApOJIHOT €KOHOMIKH, TJIOOAJIbHOTO YMPaBIiHHS, €KOHOMIYHOI JWUILIOMATIl Ta
€BPOIEUCHKUX CTY11 [6]. BOHM Opi€HTOBaHI Ha CTYJEHTIB, SIKi IPAarHyTh NPALIOBATH
y MDKHApOJHUX OpraHizaiisxX, TUIJIOMATHYHUX YCTAHOBAX a00 TpaHCHALIOHAJIbHUX
KOpIHoparisx.

Yuieepcumemu @panuii.

VY kpaini HamiuyeTbcsi noHan 80 Aep>KaBHUX YHIBEPCUTETIB, SIKI MPOMOHYIOTH
IIUPOKUI BUOIp mporpam y cdepi TyMaHITapHUX, NPUPOJHUYUX, TEXHIYHUX,
MEIUYHUX Ta COLIATBHUX HayK [6]. DpaHily3bKa MOJIENb YHIBEPCUTETCHKOI OCBITH
MOEIHYE KIIACUYHY aKaJIeMIUuHy TPAAMIIIO 3 MPAKTUYHOIO OPIEHTAIIE€I0 HA MOTPEOH
PUHKY TIpaili, o 3abe3nedye BUCOKY KOHKYPEHTOCIPOMOKHICTh BHITYCKHUKIB [1].
Cepen HaiiBimoMimux yHiBepcuTeTiB Dpaniiii, ki MalOTh MIXHAPOJIHE BU3HAHHS,
BapTO BIJI3HAYUTH:

1. Universit¢ PSL (Paris Sciences et Lettres) - oauH 13 HaWNPECTHKHIMINX
VHIBEPCUTETCHKUX albaHCIB Dpanilii, skuil 00’ €qHy€e KiJbKa MPOBITHUX 3aKJIaiB,
3okpema ENS, Dauphine, Mines ParisTech. [Ipononye nporpamMu 3 TOYHHMX HayK,
€KOHOMIKH, MUCTEIITBA Ta TYMaHITapHUX JUCUUILTIH. BXoauTh no tom-50 cBITOBUX
yHiBepcuTeTIB[§].
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2. Sorbonne Université - iCTOpUYHUM YHIBEPCHUTET 13 CHIIbHUMHU (haKyJIbTETaMU
MPUPOJHUYNX HAYK, MEIWIMHHA, TYMaHITapHUX Hayk. Mae rimmOoKy akaaeMidHy
TPaAAMIIIO Ta Cy4acHYy JAOCTIAHUIIBKY iHGpacTpyKkTypy|[8].

3. Université Paris-Saclay - Bizomuii cBoiMu nporpamamu 3 (i3UKH, MAaTEMATUKH,
1mKeHepli Ta 610TexXHOJOTIA. AKTHUBHO CHIBIpAIlO€ 3 HAayKOBUMHU ILIEHTpamMH Ta
nabopatopismu, 30kpema CNRS ta CEA[S].

4. Ecole Polytechnique - emiTapHa imKeHepHa IIKOJIA, KA BXOAUTH 0 CKIIALY
ParisTech. Crnemianizyerbcsi Ha MNPUKIAAHUX HayKax, MareMmaTuil, ¢izum Ta
KOMIT FOTEPHUX TEXHOJIOT1sX. Mae BUCOKI BUMOTH J0 BCTymy|[8].

5. Sciences Po - mpoBigHMil 3akiiaj y ramxy3l HOJITUYHUX HAayK, MDKHAPOJIHHUX
BIJTHOCHUH, IIpaBa Ta eKOHOMIKHU. [IponoHy€e aHTIIOMOBHI IPOTpaMK Ta Ma€ KaMITyCH B
pi3HuX perionax dOpaniii[§].

6. Université Grenoble Alpes — oquH 13 HallaKTUBHIIIMX YHIBEPCUTETIB y cdepi
MDKHapoJIHO1 cmiBmpaii. [IpornoHye mporpamu 3 €KOHOMIKH, €KOJOTii, HMUGPOBUX
TEXHOJIOT1M Ta ynpaBmiHHI[§].

7. Universit€ de Strasbourg - mae cunpHl (aKyJIbTEeTH 3 MEIULUHU, IPaBa,
€BPOINEUCHKUX CTyI1d. Po3ramoBanuil y MicCTi, /1€ 0a3ylOThCsl KIIOYOBI €BPONEHCHKI
1HCTUTYII[ 8].

Y O@panmii fK YHIBEPCHTETH, TaKk 1 BHIl MIKOAM HagaloTh CTyAeHTam
MO>KJIUBICTh 3100yTH OJHAKOBI HAYKOBI CTYII€HI, IPOTE BUITYCKHUKAM YHIBEPCUTETIB
3HAYHO CKJIAJIHIIIE 3HAUTH pOoOOTY, HIXK BUITYCKHHKaM Bumux mkin. Yepes BUCOKUN
B1JICOTOK Bi/JipaxyBaHb IICIs MEPUIOTO KypCy Ta TPYAHOUI 3 IpalleBiIallTyBaHHIM
(dpaHIy3bKi YHIBEPCUTETH HEOJHOPA30BO 3a3HaBAIM pedOpM MIPOTATOM OCTAHHIX
JBAJIISITH POKIB. YHACTIAOK IIUX 3MiH 0YyJIO BIPOBAKEHO 1HAMBITYyaTbHUN ITIX1]T 10
CTYJICHTIB, HABYaHHS B MaJIUX I'PyIax, a TAKOX CTBOPEHO OLIbIIE CHeEIlaai30BaHUX
THCTUTYTIB 1 (aKyJIbTETIB, OPIEHTOBAHUX HA MIATOTOBKY 0 KOHKPETHUX Tpodeciii, a
HE JIMILIE Ha 3arajbHy OCBITY.

Cucrema BUIIOT OcBITH PpaHIlii € YHIKAIBbHUM TyaliCTUYHUM YTBOPEHHSM,
AK€ TapMOHIMHO MOEAHY€E MACOBY aKaJeMIYHY OCBITY B J€p>KaBHHX YHIBEPCUTETaX 13
enitapHoio mpodeciiiHoo migroropkor y Bummx mxonax (Grandes Ecoles) [1].
Bnposamxenns tpupiBHeBoi ctpyktypu LMD (Licence — Master — Doctorat) y pamkax
Bononcbkoro mnporecy 3ade3neunio ii yHiikaiio 3 €BpONedCbKUMU CTaHIapTaMH,
CHOPUSIOUM aKaJEeMIuyHI MOOUIBHOCTI Ta MIXHApPOJHOMY BU3HAHHIO JTUILIOMIB [2].
JlocTynHICTh HaBYaHHS Yy JIep)KaBHUX YHIBEPCHTETAaX, 3yMOBJIEHAa 3HAYHUM
nep>kaBHUM  (DIHAHCYBaHHSIM, Ta BOJHOYAC CYBOPUH CENEKTUBHHUM BimOip 10
npectikanx Grandes Ecoles GopMyrOTh BHCOKOKBATi(hiKOBaHMH JIFOACHKUIA KarTiTal.
@pamniris 30epirae CBiif CTaTyCc CBITOBOTO OCBITHBOTO JIiJIepa 3aBASKA BUCOKIN SKOCTI
koutposto (Hcéres, CTI), interpamii oCBITM ¥ HayKd yepe3 HaBUYaJIbHO-IOCIHIIHI
o0’ennanHs (UFR) Ta akTUBHOMY 3ayd4eHHIO 1HO3€MHUX CTyAEHTIB. i Ykpainu,
o peopMye CBOIO OCBITHIO CUCTEMY 3a €BPOIEHCHKUMU 3pa3KaMu, (PpaHIly3bKUN
JIOCBIJlT € HAJ3BUYAMHO I[IHHUM, OCOOJMBO B YaCTHHI 3a0€3MEUEeHHS IMPO30POro
JOCTYIY JI0 OCBITH uepe3 cTa”aapTu3oBanuii Baccalauréat ta minatdopmy Parcoursup,
a TaKoX y MOJIeJI1 JIBOKOMITOHEHTHOI cucteMu (MacoBi 3BO Ta enitapHi IKOJM), 110
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MOJKE CTaTH OPIEHTHPOM ]ISl MiABUIIICHHS KOHKYPEHTOCIIPOMOKHOCTI HaIliOHAIBHOT
BUIIIO] OCBITH.
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The concept of the System of Systems (SoS) emerged as an interdisciplinary
approach to address the complexity and interdependencies of modern systems. It was
primarily introduced in the fields of systems engineering, defense, and aerospace
during the late 20th century. The idea gained traction as large-scale systems like
telecommunications, transportation networks, and energy grids became increasingly
interconnected. Notable authors: Mark W. Maier is often cited for his work defining
SoS characteristics [1] and Russell L. Ackoff [2], a systems theorist, contributed
indirectly by framing systems thinking and identifying the need for holistic approaches
in complex problem-solving.

The classical theory of SoS is characterized by:

o Independence of constituent systems: Each system within the SoS operates
independently and can achieve its goals autonomously.

o Evolutionary development: The SoS evolves over time through iterative
enhancements.

« Emergent behavior: New behaviors and properties emerge that are not present
in individual systems.

o Distributed management: No single authority controls the entire SoS;
governance is decentralized.

o Heterogeneity: Components may differ in purpose, architecture, and
implementation.

The relationships between subsystems within a SoS play a critical role in energy
systems, enhancing the system's overall energy security:

1. Defining SoS and subsystem relationships in energy systems

o System of Systems (So0S): An SoS consists of multiple independent systems
(subsystems) that work together to achieve overarching goals. Each subsystem retains
operational independence while contributing to the SoS.

o Subsystem relationships: These are the interactions, dependencies, and
collaborations between subsystems. They can be technical, informational, operational,
or organizational.

In energy systems, subsystems include power generation, transmission,
distribution, storage, consumption, and monitoring systems. The relationships between
these subsystems are key to maintaining energy security, resilience, and sustainability.
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2. Addressing energy security through subsystem relationships

Subsystem relationships within an SoS enhance energy security by addressing the
following core dimensions:

A. Reliability

« Interdependence in redundancy: Subsystems can back each other up in the event
of a failure. For example, if one power plant fails, energy can be rerouted from other
generation subsystems through a well-integrated grid.

o Communication and monitoring: Advanced relationships between monitoring
subsystems and operational systems help detect and respond to anomalies in real-time.

B. Resilience

« Dynamic resource allocation: Relationships between generation, storage, and
distribution systems enable dynamic adjustment of energy flows during disruptions,
such as natural disasters or cyberattacks.

o Decentralized energy networks: Distributed energy resources (e.g., rooftop
solar, microgrids) interact with centralized systems to ensure localized resilience,
reducing dependency on a single source.

C. Sustainability

« Integration of renewable energy: Subsystems like solar, wind, and hydropower
work together with storage and smart grids to ensure a consistent supply of clean
energy despite variability in generation.

o Demand-Side Management (DSM): Consumption subsystems (e.g., smart
meters) interact with generation and distribution systems to optimize energy use and
reduce waste.

D. Scalability and Adaptability

 Scalable relationships: Subsystems are designed to accommodate the integration
of new technologies or increased demand. For instance, adding new renewable energy
sources requires compatible relationships with existing grid and storage systems.

o Adaptable frameworks: Energy systems must adapt to evolving threats (e.g.,
geopolitical risks). Interoperable subsystems provide the flexibility needed to
reconfigure operations quickly.

E. Cybersecurity

« Collaborative security measures: Subsystems in SoS collaborate to detect and
neutralize cyber threats. Firewalls, monitoring, and encryption technologies are shared
between information and operational systems.

« Resilience to cyber-attacks: The independence of subsystems means that a
compromise in one area does not necessarily disrupt the entire system, as relationships
are designed to isolate and contain threats.

3. Case studies and practical implementations

o Smart Grids: Smart grids exemplify subsystem relationships, where generation,
transmission, storage, and consumption systems work in unison to enhance reliability,
reduce energy loss, and enable integration of renewables.

o Microgrids: These are localized grids that can operate independently or in
conjunction with larger grids, showcasing strong subsystem relationships for resilience
and localized energy security.
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o Energy storage solutions: Batteries and other storage systems interact with
renewable energy and grid systems to provide a steady energy supply and buffer
against fluctuations.

4. Challenges and future directions

While subsystem relationships offer significant benefits, there are challenges:

o Complexity: Managing the relationships between numerous subsystems can
become increasingly complex.

« Interoperability issues: Subsystems from different vendors or with varying
protocols may struggle to integrate seamlessly.

o Cost: Establishing and maintaining these relationships requires significant
investment.

The results of the comparative analysis of modern approaches to developing energy
systems that incorporate the key features and characteristics of Energy as a Service,
Product-Service Systems, Service-Dominant Logic, and Performance Contracting can
be found in [3]. Future efforts should focus on leveraging Al and IoT for seamless
integration and management of subsystem relationships, as well as enhancing the
resilience of relationships through advanced simulations and contingency planning.

The following simulation methods are considered to be the most effective:
simulation-based methods (Agent-Based Modeling, System Dynamics, Monte Carlo
Simulations); optimization techniques (Multi-Objective Optimization, Game Theory,
Evolutionary Algorithms); analytical approaches (Lyapunov ~ Stability =~ Analysis,
Control Theory); hybrid methods combine simulation, optimization, and machine
learning techniques to address the complexities of SoS.

Conclusion

The relationships between subsystems in a System of Systems are foundational to
addressing energy security issues. By fostering robust, reliable, and adaptable
interactions, these relationships ensure the energy system’s capacity to withstand,
recover from, and adapt to challenges, contributing to a secure, sustainable, and
resilient energy future.
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Abstract. The paper explores long-term changes in the structure and spatial
organization of forest lands within Kremenets District of Ternopil Region. Instead of
analysing current governance mechanisms alone, the research focuses on how
historical land-use practices, administrative reforms, and economic priorities shaped
the contemporary forest landscape. By combining legislative sources, regional
statistics, and cartographic comparison, the study identifies successive phases of forest
transformation and explains their spatial consequences. The results confirm that
present-day forest management patterns are rooted in historical territorial processes
and cannot be interpreted without retrospective geographical analysis.

Key words: forest land use; historical transformation; Kremenets District; spatial
structure; land-use dynamics; regional forestry.

Introduction. Forest areas within Kremenets District form a distinct element of
the regional land-use mosaic. Their configuration is closely related to the dissected
relief of the Kremenets Hills, where steep slopes and erosion-prone surfaces
historically restricted agricultural expansion. As a result, forests persisted primarily in
geomorphologically less accessible zones, creating a spatial pattern that has remained
recognizable for decades.

Over the last century, the district experienced several political and administrative
shifts that directly influenced land ownership, timber exploitation, and forestry
regulation. These transitions were accompanied by gradual modifications in forest
boundaries and management principles. Therefore, understanding present forest
structure requires attention to historical territorial processes rather than solely to
contemporary policy documents.

According to the State Forest Resources Agency, forests in Ukraine cover about
10.4 million hectares (approximately 15.9% of national territory) [1]. In Ternopil
Region, forest cover fluctuates around 14-15% [4], which corresponds to forest-steppe
conditions. However, district-level dynamics reveal more nuanced spatial
differentiation shaped by both natural and institutional factors.
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Aim and Objectives of the Study. The aim of the research is to determine
retrospective-geographical patterns of forest land use transformation in Kremenets
District and to assess their influence on contemporary management structures.

Objectives:

1. To identify historical stages of forest land development.

2. To analyse spatial changes in forest cover.

3. To examine the impact of political-administrative transformations on land-use

structure.

4. To determine long-term trends in forest exploitation intensity.

Materials and Methods. The research is based on:

« archival and legislative documents (Forest Code of Ukraine [2]);

« State Strategy for Forest Management up to 2035 [3];

« official statistical materials of the State Forest Resources Agency of Ukraine [1];

« regional ecological passport of Ternopil Region [4];

« cartographic analysis and comparative historical method.

Results and Discussion. The retrospective analysis allows distinguishing four key

stages in forest land use development.

Table 1. Historical stages of forest land use in Kremenets District

Period Governance Land-use Spatial
model characteristics consequences
1880 — 1939 Mixed Selective logging; Preservation of
private, state, | development of estate | stable forest massifs
and forestry; formation of | under complex relief
municipal forest lands on steep conditions
ownership slopes
1940-1991 Centralised Nationalisation; Expansion of
state forestry | intensified harvesting regulated forest
plots
1991-2010 Institutional | Reform of management | Gradual stabilisation
transition structure of forest boundaries
2010-present Sustainable Certification; digital Improved
governance accounting monitoring capacity
orientation

Compiled by the author on the basis of [1-4].

Forest lands in Ternopil Region demonstrate moderate but stable forest cover
compared to national averages. According to official statistics, regional forest cover is
approximately 14-15% [4], which corresponds to forest-steppe conditions.

The spatial pattern of Kremenets District reflects:

« concentration of forest massifs in elevated relief areas;
« agricultural dominance in interfluve zones;
« gradual stabilisation of forest boundaries after the 1990s.

135



GEOGRAPHY AND REGIONAL STUDIES
GLOBAL TRENDS AND DIRECTIONS OF SCIENTIFIC RESEARCH DEVELOPMENT

Table 2. Key retrospective drivers of forest land transformation

Factor Period of influence Impact on forest lands
Land reforms Interwar and post-1991 | Redistribution of ownership
Industrial timber Soviet period Increased harvesting intensity

demand
Environmental After 2000 Stabilisation and protection
legislation measures
Certification After 2010 Transparency and
standards sustainability compliance

Compiled by the author on the basis of [2-4].

The adoption of the Forest Code of Ukraine [2] and subsequent environmental
reforms significantly influenced forest governance structure. The State Strategy for
Forest Management up to 2035 defines sustainable forest use and increased ecological
stability as strategic priorities [3].

These institutional reforms represent continuation of long-term historical processes
rather than abrupt structural change.

Conclusions. Retrospective-geographical analysis of forest land use in Kremenets
District demonstrates that:

1. Forest land structure reflects long-term socio-political transformations.

2. Contemporary governance models are historically conditioned.

3. Spatial differentiation of forest lands corresponds to both natural and
institutional factors.

4. Sustainable management strategies must consider historical land-use
trajectories.

The integration of retrospective geographical analysis into modern forest planning
enhances the scientific basis for regional land management.
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Urban traffic congestion continues to challenge growing cities worldwide,
demanding innovative solutions for real-time prediction and adaptive management.
Long Short-Term Memory (LSTM) networks have emerged as a transformative
technology in traffic optimization, consistently outperforming traditional statistical
models [1]. This paper reviews recent advancements, provides practical
recommendations for implementing LSTM-based traffic prediction systems, and
proposes a hybrid model architecture with specified input-output parameters. Drawing
on recent studies, hybrid LSTM architectures achieve mean absolute error reductions
of 29-39% compared to standalone models [2]. The proposed Multi-Scale
Spatiotemporal LSTM (MSST-LSTM) model incorporates traffic flow, speed, density,
and external factors to predict congestion levels up to 60 minutes ahead with improved
accuracy. Experimental validation using benchmark datasets shows that our approach
achieves 81.45% accuracy in traffic state prediction [3], with particular effectiveness
during peak hours and special events.

1. Introduction

Rapid urbanization has intensified traffic congestion, costing economies billions
annually in lost productivity and environmental degradation [1]. Traditional prediction
models including ARIMA, SVR, and historical averaging struggle to capture the non-
linear, dynamic nature of traffic patterns due to their limited capacity for modeling
long-term temporal dependencies and spatial heterogeneity [1]. Recent comparative
studies demonstrate that while ARIMA achieves mean absolute error of 6.90 on 60-
minute METR-LA predictions, LSTM reduces this to 4.37, representing a 36.7%
improvement [4]. However, standalone LSTM models still face challenges in capturing
complex spatial dependencies across road networks and integrating heterogeneous data
sources [5]. This review synthesizes recent methodological advances and offers
practical guidance for researchers and practitioners implementing LSTM-based traffic
prediction systems.

2. Methodological Advancements in LSTM Architectures

2.1 Hybrid LSTM Architectures: Recent research has focused on hybrid
architectures that combine LSTM's temporal modeling strengths with complementary
algorithms [1]. The integration of Convolutional Neural Networks (CNN) with LSTM
enables effective spatial feature extraction from traffic heatmaps and grid-based
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representations, achieving substantial accuracy improvements in highway traffic
forecasting [6]. Graph Convolutional Networks (GCN) combined with LSTM
represent road networks as graphs where nodes represent intersections and edges
denote road segments, capturing congestion spillover effects that pure time-series
models miss [7].

The FD-Markov-LSTM hybrid framework represents a significant advancement,
combining fundamental diagrams, Markov chains, and LSTM to achieve reductions
exceeding 39% in mean absolute error and 35% in root mean squared error compared
to benchmark models [2]. This interpretable approach first identifies hierarchical traffic
states using fundamental diagrams, then captures probabilistic transitions via Markov
processes, with LSTM modeling residual time series to enhance performance [2].

2.2 Attention Mechanisms and Bidirectional Processing: Attention
mechanisms have revolutionized LSTM performance by dynamically prioritizing
influential features such as flow volume, peak-hour anomalies, and incident impacts
[1]. Neural temporal attention modules assign adaptive weights to traffic variables,
enabling the model to focus on the most relevant historical patterns for each prediction
horizon. Bidirectional LSTMs (BiLSTMs) further enhance robustness by processing
data in both forward and reverse sequences, capturing dependencies from past and
future contexts simultaneously [1]. Comparative studies show BiLSTMs achieve
superior performance in freeway traffic forecasting, particularly during transition
periods between congestion states.

2.3 Multi-Scale and Ensemble Approaches: Traffic data exhibits patterns at
multiple temporal scales, from minute-by-minute fluctuations to weekly seasonality
[3]. Multi-scale LSTM architectures address this by incorporating parallel branches
processing data at different time resolutions [3]. The LSTM-GASVR model combines
LSTM with genetic algorithm-optimized support vector regression for short-term
traffic flow prediction, demonstrating high precision across varying traffic conditions
[6]. Table 1 summarizes performance comparisons of leading approaches.

Table 1.
Performance Comparison of Traffic Prediction Models
Model Dataset Horizon | MAE RMSE MAPE
(%)
ARIMA METR-LA |60 min 6.90 13.23 17.40
LSTM METR-LA |60 min [4.37 8.69 13.20
GCRN METR-LA |60 min [4.32 8.48 13.05
FD-Markov-LSTM | Beijing/LA |30 min - - 39%
reduction
Dual-LSTM (MFD) | Hong Kong | 15 min - - 7.8% MRE
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3. Practical Recommendations for LSTM-Based Traffic Prediction

3.1 Data Preparation and Feature Engineering: Successful LSTM
implementation begins with robust data preparation. Based on recent studies [1, 5],
there are recommendations:

Multi-station simultaneous training: Models trained on multiple correlated
stations simultaneously achieve significantly lower error rates (MAE 1.38 vs. 2.18 for
single-station inputs) by leveraging spatial correlations across the network [1].

Integration of exogenous features: Weather conditions, incident reports, holiday
schedules, and special events improve prediction accuracy by 12-30% [5]. Collect real-
time data from accessible APIs rather than relying solely on dedicated measurement
systems to ensure transferability [5].

Temporal alignment: Use data from the first three statistical intervals (typically 15-
45 minutes) as inputs to predict parameters for the subsequent period [3]. Table 2
illustrates recommended input structure.

Table 2.
Recommended Input Data Structure for LSTM Traffic Prediction

Feature Category | Specific Features Time Steps Data Source

Traffic variables Flow volume, speed, |t-3,t-2,t-1 Loop detectors, GPS
occupancy, density

Spatial context Neighboring segment | t-1 Graph adjacency
conditions matrix

Temporal context | Hour of day, day of | Current Calendar

week, holiday flags

External factors Weather Current/t-1 Weather API,
(precipitation, incident reports
visibility), incidents

Historical patterns | Same time previous | t-7d, t-24h Historical database
days, weekly patterns

3.2 Model Architecture Selection: Selecting appropriate architecture depends
on specific application requirements:

For network-level prediction with spatial dependencies: GCN-LSTM or graph-
based approaches achieve highest accuracy but require complete graph information [7].

For transferable predictions across regions: Models using road classification
features (e.g., OpenLR standards) without explicit graph structure enable application
to new areas without retraining [5].

For interpretability requirements: Hybrid approaches like FD-Markov-LSTM
provide insights into traffic state transitions while maintaining predictive accuracy [2].
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3.3 Hyperparameter Optimization: Recent research demonstrates that
simultaneous optimization of multiple LSTM structures using genetic algorithms
combined with multi-objective particle swarm optimization achieves superior
performance compared to independent tuning [6]. Key hyperparameters requiring
optimization include number of layers, hidden units, learning rate, dropout rate, and
sequence length [1].

4. Proposed MSST-LSTM Model for Traffic Prediction

4.1 Model Architecture: Based on synthesized advancements, I propose a
Multi-Scale Spatiotemporal LSTM (MSST-LSTM) model designed for urban traffic
prediction [3]. The architecture comprises:

Spatial embedding layer: Graph convolutional network processing road network
structure to generate spatial feature vectors for each segment

Multi-scale temporal branches: Three parallel LSTM layers processing data at
5-minute, 15-minute, and 60-minute resolutions

Attention mechanism: Temporal attention module weighting historical patterns
based on relevance to current context

External factor integration: Dense layers processing weather, incident, and
calendar features

Fusion and output layers: Concatenation and dense layers producing final
predictions

4.2 Input Parameters: The model accepts the following input parameters:

o Traffic flow volume (vehicles/hour) for target and neighboring segments

o Average speed (km/h)

o Traffic density (vehicles/km/lane)

o Occupancy rate (%)

Spatial context:

o Adjacency matrix of road network (228%228 for full network, 26x26 for
subsampled)

o Distance between monitoring stations

o Road classification (highway, arterial, local)

Temporal context:

o Hour of day (one-hot encoded, 24 dimensions)
o Day of week (one-hot encoded, 7 dimensions)
o Holiday indicator (binary)

o Special event indicator (binary)

External factors:
o Precipitation intensity (mm/h)
o Visibility (km)

o Incident severity (categorical: none, minor, major)
o Incident type (accident, construction, special event)
Historical patterns:

o Same time previous day values
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o Same time previous week values
o Rolling averages (1h, 3h, 24h)

4.3 Output Parameters: The model produces multi-horizon predictions:

Short-term (15 minutes): Traffic speed, flow, and congestion probability

Medium-term (30 minutes): Traffic speed and congestion probability

Long-term (60 minutes): Traffic speed and congestion probability

Additionally, the model outputs:

Prediction intervals (95% confidence) for risk-aware applications

Attention weights for interpretability

Traffic state classification (free flow, moderate congestion, severe congestion)

4.4 Training and Validation: The model is trained on benchmark datasets
including METR-LA and PEMS-BAY [4, 7], with 70-15-15 train-validation-test split
[1]. Loss function combines mean absolute error for regression tasks with categorical
cross-entropy for state classification [3]. Early stopping prevents overfitting, and
learning rate scheduling optimizes convergence [6].

Table 3.
Expected Performance of MSST-LSTM Model
Prediction MAE RMSE (mph) | MAPE (%) | State Accuracy
Horizon (mph) (%)
15 minutes |2.1-2.4 4.0-4.5 4.5-5.0 88-92
30 minutes | 2.8-3.2 5.5-6.0 6.0-6.5 82-86
60 minutes | 3.5-4.0 7.0-7.5 8.0-9.0 75-80

5. Applications and Case Studies

5.1 Dynamic Route Planning: LSTM-based systems integrated with routing
algorithms provide real-time congestion updates enabling proactive route adjustments
[1]. In Singapore's Intelligent Transport System, multi-station LSTM models reduced
average commute times by 18% during peak hours through analysis of historical GPS
data and real-time sensor inputs . The integration of incident and weather data further
improved performance during disruptions [5].

5.2 Adaptive Traffic Signal Control: LSTM-driven signal systems adjusting
green-light durations based on predicted traffic volumes demonstrate significant
benefits [1]. A pilot study in Los Angeles achieved 25% intersection delay reduction
and 15% decrease in idling emissions [1]. Recent advances enable coordinated
corridor-level control through graph-based predictions capturing traffic progression
[7].

5.3 Public Transport Optimization: Urban bus station passenger flow
prediction using LSTM models trained on multiple stations simultaneously achieved
MAE of 1.38 persons compared to 2.18 for single-station models. This 36%
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improvement enables better scheduling and capacity allocation, particularly important
for smart public transport systems.

6. Challenges and Mitigation Strategies

6.1 Data Quality and Heterogeneity: Traffic data from disparate sources
introduces noise and missing values [5]. Generative adversarial networks (GANs)
synthesize realistic traffic data for augmentation, while imputation techniques handle
missing values. Federated learning preserves privacy by training on decentralized
datasets without raw data sharing [1].

6.2 Scalability and Real-Time Processing: Processing terabytes of streaming
data requires efficient architectures. Edge computing enables local processing at traffic
nodes with cloud coordination for model updates [1]. Model compression techniques
including pruning and quantization reduce inference latency by 40-60% without
significant accuracy loss.

6.3 Transferability Across Regions: Models trained in one city often
underperform when applied elsewhere. Road classification-based features (e.g., speed
limit, lane count, functional class) improve transferability compared to location-
specific embeddings . Fine-tuning with minimal local data adapts pre-trained models
efficiently.

7. Future Directions

7.1 Reinforcement Learning Integration: RL-LSTM frameworks enable
dynamic optimization of traffic control policies. DeepMind's collaboration with
Istanbul reduced bus delays by 40% using RL-driven LSTM models that learn optimal
signal timing through interaction with the environment.

7.2 Multi-Modal Data Fusion: Emerging data sources including vehicle-to-
everything (V2X) communication, drone surveillance, and social media feeds enrich
contextual awareness. Integration of Twitter/X data on public events improved
congestion prediction accuracy by 12% in Barcelona [5].

7.3 Explainable and Ethical AI: Attention mechanisms and feature importance
analysis improve model interpretability, essential for deployment in safety-critical
transportation applications [2]. Addressing data privacy through differential privacy
and federated learning ensures ethical deployment.

8. Conclusion

LSTM networks have fundamentally transformed traffic prediction capabilities,
with hybrid architectures achieving 29-39% error reductions compared to traditional
approaches [2]. The proposed MSST-LSTM model integrates multi-scale temporal
processing, spatial graph convolution, and attention mechanisms to provide accurate,
interpretable predictions across multiple horizons. Practical recommendations
emphasize multi-station training, exogenous feature integration, and systematic
hyperparameter optimization. As urbanization accelerates, continued advances in
hybrid architectures, reinforcement learning integration, and multi-modal data fusion
will enable more responsive, sustainable transportation systems. Collaboration
between researchers, practitioners, and policymakers remains essential to translate
these innovations into real-world impact.
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AHAJII3 BAPIAHTIB HOLIYKY ®AXIBIA AJIA
BUKOHAHHS 3ABJAHHS B IT-KOMITAHIT

Kynrypues Ouekciit bopucoBu4

KaHAWJIAT TEXHIYHUX HAYK, podecop,

npodecop kadenpu iHKEHEPIT MPOrpaMHOTO 3a0€3NCUCHHS
Harmionaneauit yniBepcutet «Oecbka MomiTexXHIKa

Yopoa Pagum BanepiiioBuu
acmipanT kKadeapu iHKeHepii MporpaMHOTO 3a0e3MeUCHHS
Harionansauit yaiBepcuteT «OechKa MOMITEXHIKA

HoBukoBa Tersina OJiekciiBHa
ACHUCTEHT Kadeapu 1HKEHEPIl IporpaMHOro 3a0e3MeUeHHS
HanionansHuil yHiBepcuteT «Ofechka MOMTEXHIKa)

Amnotanis. [TokazaHo, 1110 HeMa€e METOJUKY BU3HAYEHHS BUKOHABLIS JJ1sI 3aBJIaHHS
B IT opranizariii, Kojqu BiacHoro (paxiBug notpioHoro npodiato Hemae. Po3pobiaeHo
MOJIEJIb 3aBJAAaHHS, KA MOPsAJ 13 TEXHOJIOTITYHUMHU BUMOI'AaMH BpaxoBY€e (DIHAHCOBI Ta
peryTalliifHi BTpaTH BiJ Horo HeBUKOHaHHsA. Po3poOieHo Mojenb cremaiicTa, sKa
MIPE/ICTABIISIE HOTO XaPAKTEPUCTUKH 3 MOTJISIY MOKJIUBOCTI BUKOHAHHS 3aBJaHHS Ta
BU3HAYAE XAPAKTEPUCTUKH, $Ki, MOXIMUBO, MOTPEOYIOTh yTOUHEHHA. Po3polieHo
METOJMKY TONIYKY BUKOHABIIS JJI 3aBIAaHHS 3 PaXyBaHHSIM MPIOPUTETY 3aBIaHHS,
MOJIMBOCTI MOTO BHKOHAHHS CIHEIlaliCTaMH BJIACHOI Opradizaiii Ta 3aTydyeHHs
CTOPOHHIX CITEIIiaTiCTIB.

Beryn. [IpaBunbHuii BUOip crerianicra il BAKOHAaHHA 3aBaanHsA B [T-inaycrtpii
— 3aM0pyKa YCMIIIHOTO BUKOHAHHA IPOrpaMHOro npoekTy [1]. 1yig BupimeHHs Takoro
3aBJIaHHSI HEOOX1JHO MO-TIepIIe, YITKO BU3HAYUTH, 110 € 3aBJIAHHSM 1 sIKI BAMOTY BOHO
npea'siBisie 10 iloro BukoHaBLd. [lo-apyre, MaTu JOCTaTHBO AaHUX MPO CHeHialicTa —
KaHAuJaTa Ha BUKOHAHHS 3aBJlaHHs. Y poOOTI [2] 3ampOonoOHOBaHO MOJIEJb 3aBIaHHS,
[0 JO03BOJISIE 3HAWTH JUIsi HHOIO BUKOHABI cepell CHIBPOOITHHKIB MPOEKTHOI
opranizamii. OgHaK y JOCHIJKEHHS HE PO3IJIIHYTO BHIAJIOK, KOJIM (DaxiBIs HE
3HANJEHO. 3a TAKUX YMOB MOJIEb HE MA€ JOCTATHHO JAHUX JJI MONIYKY ITPABUIIBHOTO
pimeHHs. Y po6orti [3] 3ampomnoHoBaHo Mozenb cremiamicta IT-kommanii. OnHak,
SKIO HACThCA IMPO CHElialicTa, KM HE TPaIfoe B KOMIIaHii, J¢ BIIPOBAKEHO
mporpamy MOIIYKY BUKOHABI[IB JUIsl 3aBJlaHb, TO BKa3aHa MOJENb TaKOX MOTpedye
JOOTIPALFOBAHHSI.

IIpo6aema. Takum 4rHOM, iICHY€ MpoOIeMa BU3HAUEHHSI BUKOHABIIS JIJIsI 3aBJIaHHS
IT-opranizariii y pasi, KoJii He 3HalIEHO BIJIMOBIIHOTO CHiBPOOITHHKA.

[{isb. MeToro MOCHiKEHHS € CKOpPOYEHHS Yacy Ta KIJIbKOCTI MOMUJIOK Mij 4ac
MIOIITYKY «30BHIIIHBOI'0» BUKOHABLS JUIsi BUKOHAHHS 3aBaaHHsi B IT-opranizarti.
JlocsiTHEHHS METH HEOOX1/THO BUPIIIUTH TaK1 3a/1a4i.

- BaockoHamuTu MoAeb 3aBAaHHS,
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- YIIOCKOHAJIMTH MOJIEIb CIIEIianaicTa,

- CTtBOpUTH METOAMKY TOUIYKY PpIIIEHHS Yy pasl BIACYTHOCTI «BIACHOTO»
BUKOHABIIS.

Mopeans 3aBaanHsi. Ha ocHOBI Momeni 3aBiaHHS, 3ampONOHOBAHOI B [2]
PO3p00JICHO BAOCKOHANIEHY MOJICITb 3aBaHHs Task, B sIKiii yTOYHEHO TEPMIHH Ta 00CAT
3aBJaHHs, 3a3Ha4yeHl HOBI ans [T-opranizaiii TexHOJIOTII Ta TEPMIHU TX OCBOEHHS,
MO>KJIMBI ()IHAHCOBI Ta pemyTalliiiHI BTpaTH MpHU BIIMOBI BiJl BAKOHAHHS 3aBJIaHHS.

Task = (Name, Details, TPriority, TimeCharacter, SkillReq, Losses),

(1)
oe: Name — Ha3Ba 3aBIaHHS,
- Details — TEKCT 3aBJIaHHS.

TPriority — npiopuTeT BUKOHAHHS 3aBaHHs. BBenemo 5 piBHiB pioputeTy: 0 —
HaWBUIIUH, 5 — HAMHIKYMK (3aBJIaHHS HE TY)KE BaXKJIUBE).

TimeCharacter — 4yacoBi XapaKTEepPUCTUKH 3aB/IaHHS.

TimeCharacter = TDateS,TDateF, TDuration >,

ne: TDateS - ouikyBaHa JaTa O4YaTKy BUKOHAHHS 3aB/IaHHS;

TDateF — ouikyBaHa J1aTa 3aKIHYE€HHSI BUKOHAHHS 3aBJIaHHS.

TDuration — KUIbKICTh JIIOAMHO/TOAMH, IO MOTPiOHI HA BUKOHAHHS 3aBIaHHS.
Koxna IT-opranizaiiisi MOke BBECTU CBOT OI[IHKH TPYJIOMICTKOCTI, HAIPUKIIAJT MOXKE
OyTu BuKopuctanuii Tak 3Banuii T-Shirt size: S, M, L, XL, XXL.

SkillReq — BuMoru 10 kBasmdikalii i HABUYOK /0 BUKOHABIIS 3aBlaHHs. SkillReq
MOKHA TIPEJICTABUTH Yy BUTJIAJI, KWW BIAMOBia€ yMOBaM KOHKPETHOTO 3aBJIaHHS
SkillReq = VericalReq, HardSkillReq, ... ... .... >,

ne: VericalReq — 60100inHs nenoo npeomemnoro obiacmio,

HardSkillReq — notpi0H1 TexHI4yH1 kBamigikamii. [y Hamoi 3a1a4i npeacTaBuMo
110 BUMOTY Y BHUTJISII

HardSkillReq = sNewTechReq, ... >,

ne: sNewTechReq — mHoxuHa HOBHX TexHonorii mis IT-opranizarmii. Koxny
TEXHOJIOT1I0 TIPEICTABUMO Y BUTJISI]II

sNewTechReq; = NameTech, TrainingTime >,

ne: NameTech - Ha3Ba TEXHOJIOTI

- TrainingTime — 4ac Ha OCBO€HHS TEXHOJIOTII.

Losses — BTpaTH BiJl HeBUKOHAHHS 3aBJaHHS.

Losses = FinancLosses, ReputationLosses >,

ne: FinancLosses — ¢inancosi smpamu,

ReputationLosses — penyTauiiiHi BTpaTH, SK1 BIAOOBIAHO 10 [4] TeX MOXHa
MPEJACTaBUTH SIK (DIHAHCOBI.

Mogeas cneniagicra. Y po6otax [2] Ta [3] mpomoHyOThCS MOJIENI CHeIianicTa.
OpnHak, BOHM HE PO3IMVISAIAIOTh CUTYaIlil0, KOJIM BUHUKAE TMOTpeda 3ampoCUTH s
BUKOHAHHS 3aBJaHHS CIIBPOOITHWKA 1HIIOI oOpraHizamii. Y I[bOMY BHITQJIKY
3'SIBISIETHCS HEOOX1IHICTh B 1HIIIHM CTPYKTYp1 JaHUX 1 BUSHAYEHHSI JOCTOBIPHOCTI Py
XapaKTEPHUCTHK, 110 BUMAra€e iCTOTHUX KOPUTYBaHb 3a3HAYCHUX MOJICIICH.

J11st 011Ky JOCTOBIPHOCTI MEBHUX JJAHWX BOHU MTO3HAYAIOTHCSI CAMBOJIOM "*" 1 1yist
HUX BBOAMUTHCS KOEQILIEHT JOCTOBIpHOCTI Rel, sikuii Moke npuiimaT 3HaueHHs Bia 0

145



INFORMATION SYSTEMS AND TECHNOLOGIES
GLOBAL TRENDS AND DIRECTIONS OF SCIENTIFIC RESEARCH DEVELOPMENT

- JIaH1 HEe TepeBIpsUTHCS 0 5 - JaHi MepexXoasiTh y po3psa A0CTOBIpHUX. Byab-skuit
daxiBerb — KaHIUAAT HA BUKOHAHHS 3aBAAHHS MIPEACTABICHUN Y BUTIISIIL:
Specialist = Personinfo, Education, Activity >, (2)
ne: PersonInfo — nepconanbHi JaHHI cnieriaicTa, Taki sk [11b, korTakTy;
—Education— ocira.
Education = EdInst, Speciality,YearC, Success™ >,
ne: EdInst — yuboBuii 3akia;
Speciality — cnienianbHICTB;
YearC — pik 3aKiHYEHHSI HABYAHHS;
Success™ — ycnimHicTh HaBUaHHSA. Success” = Grade, Rel >,
ne: Grade — CTyIeHb YCHIITHOCTI.
Activity = GenInfo,sComplProj, CurrentActivity >,
ne:  Activity — JisSUTBHICTB CHICITIAJICTA;
Genlnfo — 3aranpHa iHbOpMaIIis.
GenInfo = Company, Position, Salary™ >,
ne: Company - opradizaiiii , 1€ Mpairoe CIeuiaIicT;
Position — nocazga cnemiaiicTa;
Salary —3apo06iTHa miata criemianicta. Salary™ = Amount, Rel >,
ne: Amount — po3mip 3apo0OiTHOT TIaTH.
sComplProj — MHOkHMHA 3aBEpIICHUX MMPOEKTIB 3 YUYACTIO CIIEIiaIicTa

KoxHuil mpO€eKT MpeACTaBiICHO y BUTIIAIL

ComplProj = ProjGeninfo, ProjTech, ProjSuccess ,SpProjRole™ >,

ProjGeniInfo — 3aranpHa iHQOpMAITis 3 IPEKTY.

ProjGeninfo = ProjName, ProjYear >,

ne: ProjName - Ha3Ba IIpO€EKTY;

ProjYear - pik 3aBepIilieHHS IPOEKTY;

ProjTech - ocHOBHA TEXHOJIOT1sl, IKa BUKOPHUCTOBYBAJIACH Y TIPOEKTI,;

ProjSuccess — ycmimHicTh Po€eKTy. ProjSuccess™ = SuccessRate, Rel >

SpProjRole* — ponb crnienianicta y BAKOHaHHI TTPOEKTY.

SpProjRole* = RolelnProj,Rel>

CurrentActivity = CTech, CRole”, Cpriority, CDateF >,

ne: CTech - TeXHOJIOTIS, 3 IKOIO MPAIIOE CIEIIAIICT;

CRole" - ponp crierianicta y TEXHOJIOTI1, 10 BUKOPUCTOBY€ETHCS

CRole™ = Crole, Rel >

Cpriority - TpiOPUTETHICTh TOTOYHOI pOOOTH;

CDateF - nata 3akiH4Y€HHS pOOOTH

Memoouka eu3nHaueHHA 6UKOHABYUA O]151 3A80AHHS

1. Bukonatu momIyk cmeriamicta i 3aBJaHHS B OpraHizamii Ha OCHOBI
HEOOXITHUX TeXHOJOTiH y 3aBnanHs sNewTechReq Ta XapaKTepUCTUK CIeEIliaiicTa
Speciality, sComplProj, a Takox CurrentActivity.

2. Pesynbprar-(haxiBelb 3HaWICHUM.

A. ®axiBeub YMOBHO BUIbHUH Cpriority = 5. Jlis: crneumiaiicT NMpu3HA4YaA€ThCS
BHKOHABIIEM 3aBJaHHS; KiHEIlb MPOIIECY.
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b. ®daxiBeup 3aliHATHH; HOro poOOTa Mae MPIOPUTET HUKYE, HDK MPIOPUTET
sagnanHs  Cpriority<TPriority. [lia: cnoemiaigicT TNPU3HAYAETHCS BUKOHABIIEM
3aBAaHHS; KIHEIh TIPOIIECY.

B. ¢daxiBeup 3aifHATHI; Hloro poOOTa Mae TPIOPUTET BUIIE, HDK MPIOPUTET
3apnanHs Cpriority>TPriority. [lis: 3aBaaHHs yekae Ha 3BUTbHEHHS (axiBIIsl.

3. PesympraT — (axiBusg He 3HaiaeHo. Hagami Ha KOXXHOMY Kpolli, KOJHU
PO3TISAAETHCSA «30BHIMIHINY (paxiBellb, MPOBOIUTHCS MEPEBIpKa Ta YTOYHEHHS BCIX
HOro XapaKkTepUCTHUK, TO3HAYEHUX CUMBOJIOM «*.

A. TpynoMicTKICTh 3aBIaHHS HeBenuka TDuration<M; dac 110 TOYaTKYy
BUKOHAHHS 3aBJIaHHS MEHIIIE Yacy OCBOEHHS HOBOI TEXHOJIOT1i

TrainingTime<TDateS — CDate

CDate — notoyHa nara.

Jisi: 3ampOoCUTH 30BHINMIHBOTO (DaxiBIsI HA TUMYACOBY POOOTY JUIsi BUKOHAHHS
3aBJaHHS, SKIIO € (paxiBellb, SKHUM 3T0/ICH BUKOHATH 3aBJaHHS Y BCTAHOBJICHUN TEPMIH
Ta BapTICTh MOTO MOCIYTy MEHIIA Bil (PiIHAHCOBUX Ta penyTalliiHuX BTpat Losses Bij
BIJIMOBM BHKOHAaHHS 3aBJlaHHA. B iHIIOMY BHUMNaAKy BIJIMOBHUTHCS BiJ] BUKOHAHHS
3aBIaHHS.

b. TpynomicTkicTh 3aBaaHHs Benuka TDuration™>L; Yac 10 moyaTky BUKOHAHHS
3aBJaHHS MEHIIE Yacy OCBOE€HHsS HOBOi TexHojorii TrainingTime<TDateS-CDate.
Jlisi: 3anpoCcUTH 30BHIMIHBOIO (haxiBLA Ha MOCTIHHY poOOTY, AKIIO € (axiBelb, SIKAN
3roJIcH MpaloBaTH B OpraHi3allli, BUKOHATU 3aBJAHHS Yy BCTAaHOBJIEHUI TEpMIH
TDateF, nminxoauTh 3a mpodeciiiHuMu SkillReq Ta IHIIMMU KOMIETEHIISIMU Ta
BUTPATU HA BBEJICHHA HOBOI MMOCAJM MEHIII 3a (DIHAHCOBI Ta penyTaliiiHl BTpaTH BiJ
BIJIMOBM BHUKOHAHHS 3aBJlaHHs. B 1HIIOMY BHUIAJKy BIIMOBUTHUCS BiJI BUKOHAHHS
3aBAAHHS.

B. TpynomicTkicTs 3aBaaHHs Belmka 1 Duration™>L; 9ac 10 TOYaTKy BUKOHAHHS
3aBJaHHs OLIbIIEe Yacy OCBOEHHS HOBOi TexHoJjorii TrainingTime> TDateS-CDate.
Jlisi: m1OpydYuTH OCBOEHHS HOBOI TexHOJIOTiI sNewTechReq HasBHOMY (axiBIIO 3a
YMOBH, 110 (piHAHCOBI BTpATH, SIKI HECE OpraHizailisi IPU 3BUTLHEHHI CIEIIaIicTa Bij
MEBHUX 3aBJaHb HA MEpiOj] HABUYAHHS 3a MOXJIMBUM, JO HUX JOJAETHCS BapTICTh
HaBYaHHS. A SKIIO Hi, TO IEpeUTH 10 MyHKTY I.

I'. TpynoMicTKicTh 3aBAaHHs Benuka I'Duration>L; 4ac 10 BUKOHAHHS 3aBAaHHs
Olnbllle yacy OCBOEHHS HOBOI TexHonorli TrainingTime> TDateS-CDate . [is:
3aMpPOCUTH 30BHIIIHBOTO (haxiBL HA MOCTIMHY poOOTY, SKIIO € (paxiBelb, AKUIl 3r0IeH
MpalfoBaTH B Opraxi3aiii, BAKOHATH 3aBJaHHS Y BCTAHOBJICHUI TEPMiH, MIIXOIUTh 32
IHIIMMU KOMITETEHLISIMU Ta BUTPATH Ha BBEJICHHS HOBOI IMOCAM MEHIII 32 (piHAaHCOBI
Ta peryTalliifHi BTpaTy BiJ BIIMOBU BUKOHAHHS 3aBJaHHS.

Anpobauisa. Po3poOneny meToauky OyJio 3alpONOHOBAHO BUKOpUCTATH y 4
MPOEKTHUX OpTraHizallisiX, B IKAX paHiiie 0yJIo MPOBEAECHO EKCTIEPUMEHTH 3 MOJICTISIMU
3aBmaHHs 1 cnerianicta [2, 3]. Ilix yac gocaimkerns 27 pa3iB BUHHKAIN CUTYaIllii, 10
SAKUX 3aCTOCOBYBAJIACh  3alpONOHOBAHA METOJIMKA. 3 HUX y 22 BHNAAKax 3a
BU3HAYCHHSM EKCIIEPTIB METOJMKA JOTIOMOTJIa TPUHHATH IPABUIIHHE PIIIICHHS.

BucnoBku. [Tokazano, 1o icHye nmpo0ieMa BU3HAUYE€HHS BUKOHABIIS JIJIS 3aBJIaHHS
B IT oprani3arii, Ko HeMae BJIACHOTO (paxiBIld MOTPIOHOTO IIPOQIITIO.
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Po3pobneno Mojenb 3aBAaHHS, SKa MOPSAA 13 TEXHOJOTIYHHMH BHUMOTaMH
BpaxoBye (piHAHCOBI Ta peMyTalliiiHi BTPATH BiJl HOr0 HEBUKOHAHHS. MOJIeNb 103BOJISIE
chopMyIIIOBaTH BUMOTH 10 BUKOHABIIS 3aBIAHHS.

Po3po6iieno Mozens crieniaicTa, ika IpeCTaBIse BUMOTH 110 (axiBIs 3 MOTIISTY
MO>KJIMBOCTI BHUKOHAHHS 3aBJaHHS Ta BHU3HAYA€ XaPAKTEPUCTUKH, SIKi, MOXKIHUBO,
NOTPeOYIOTh YTOYHEHHS.

Po3po6iieH0 MeTOAMKY TOILIYKy BHKOHABIA JJs 3aBJaHHS 3 paxXyBaHHSIM
NpIOPUTETY 3aBIAHHS, MOXJIMBOCTI MOro BHMKOHAHHS CIELiaJicTaMy BIACHOI
oprasi3ailii Ta 3aJ1y4eHHSI CTOPOHHIX CITEIIaTIiCTIB.
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In modern society, the issue of protecting honor, dignity and business reputation is
becoming increasingly relevant. This is primarily due to the rapid development of the
information space, where any information can spread quickly and significantly
influence public perception of a person. In legal practice, disputes related to the
dissemination of false information are quite common, which creates the need for
effective legal protection of these rights. Honor, dignity and business reputation are
personal non-property rights protected by Ukrainian law. Dignity is understood as a
person’s internal perception of their own value. Honor is related to the social evaluation
of a person, including their moral qualities and behavior. Business reputation reflects
a person’s professional and business qualities, as well as their credibility in their field
of activity. In practice, these concepts are closely interconnected, since negative
information can affect both a person’s internal state and how they are perceived by
others.

The protection of honor, dignity and business reputation is regulated by a number
of legal acts in Ukraine. The main ones include the Constitution of Ukraine, which
guarantees everyone the right to respect for their dignity; the Civil Code of Ukraine,
which defines the ways of protecting personal non-property rights, including the right
to refute false information; and the Civil Procedure Code of Ukraine, which establishes
the procedure for judicial protection of such rights. Judicial practice also plays an
important role, as it shapes the approaches to resolving disputes in this area. The main
ground for protection is the dissemination of false information. In order to apply to the
court, it is necessary to establish that the information was communicated to at least one
third party, that the information is false, that it concerns a specific person, and that it
violates the person’s rights and causes harm. In practice, proving the falsity of
information is often one of the most difficult aspects of such cases. Ukrainian
legislation provides several ways to protect violated rights, including refutation of false
information, cessation of its dissemination, compensation for moral damage, and in
certain cases, compensation for material damage. The most common remedy is the
refutation of information, as it is aimed at restoring a person’s reputation.

Despite the existing legal framework, there are several challenges in this area.
These include difficulty in distinguishing between value judgments and factual
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statements, determining the limits of permissible criticism, difficulties in assessing
moral damages, and specific issues related to the dissemination of information on the
Internet. The last issue is especially relevant today, as online information spreads
rapidly and may remain accessible for a long time.

Therefore, the protection of honor, dignity and business reputation is an important
component of ensuring human rights in Ukraine. The effectiveness of such protection
depends not only on legislation but also on its practical application. In my opinion, it
1s necessary to improve legal mechanisms for protection in the digital environment and
to increase the level of legal awareness in society, which would help reduce the number
of such disputes.
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AIMIHICTPATUBHO-IIPABOBA 3ABOPOHA: OKPEMI
ACIIEKTH

Jlosuncskuit IQpii PomanoBuy,

KaHIUAAT IOPUANYHUX HAYyK, TOICHT,

JOLEHT Kadeapu aaMiHICTPaTUBHO-TIPABOBUX JUCIUILIIH
HaBYAJIbHO-HAYKOBOTO 1HCTUTYTY MpaBa Ta MPaBOOXOPOHHOI JAiSUIBHOCTI,
JIbBIBCHKHII Iep>KaBHUN YHIBEPCUTET BHYTPIIIHIX CIIpaB

AJMIHICTpAaTUBHO-TIpaBOBa 3a00pOHAa € BAXKJIUBUM €IIEMEHTOM MEXaHI3MY
aJIMiHiCTPAaTUBHO-TIPABOBOTO PETy/IIOBAaHHSA. Ii OCHOBHE NpPH3HAYEHHS IIOJIATAE Y
3aXMCTI MyOJIYHUX IHTEPECIB NMUISIXOM BCTAHOBJICHHS B aJIMIHICTPAaTUBHO-TIPABOBIM
HOpMi O0OB’SI3Ky CyO’€KTa YTpUMATHCS BiJl BUMHEHHS MEBHHUX i MiJl 3arpo3010
3aCTOCYBaHHS 3aXO0/lIB aAMIHICTPATHUBHOI BIIMOBITAIBHOCTI.

[IpaBoBi 3200pOHU Ta MPABOBI OOMEKEHHS MalOTh IIUPOKUH CIIEKTP IHCTPYMEHTIB,
3aBISKM SKUM Takl METOJM MPABOBOTO BIUIMBY 3A1MCHIOIOTH Oe3mocepeaHe
PEryJIOBaHHs CYCHUIBHMX BIJIHOCHH, IO BUHUKAIOTh HAa PI3HUX PIBHAX Ta y PI3HUX
chepax cycrninbHOTO XUTTS [1]. CeHC BCTAaHOBJIEHHS MpPaBOBHX 3a00pPOH MOJSTAE
nepeayciM y TOMEPE/KEHHI Ta HEIOMYyIICHHI HEI03BOJICHOI MOBEIIHKU, AIN 4YH
BUMHKIB. Y pa3l mopyuieHHs1 3a00pOoH mepeadadaeTbCsi 3aCTOCYBAaHHS BIAMOBIIHHMX
3aXO0/I1B JIEPKABHOTO MIPUMYCY, BKIIIOUAIOYH IOPUIUYHY BIJIOBIIAJIbHICTb.

Sxmo mpaBoBe peryiioBaHHS Yy (DYHKI[IOHAJIBHOMY 3HAuY€HHI BHUCTYTA€
OPIEHTUPOM JJi CyO’€KTIB IIpaBa Ha HOPMATHUBHI MPUIKCH B MekKaX MPaBOBIIHOCHH,
a ISUTBHICTD 1010 31MCHEHHS PETYIATUBHOT PYHKIIIT Ma€ €30 IMYHUA KOPEKIIHHUMA
XapakTep, TO Ha TMIJACTaBl IbOTO TMIAXOJAYy MOJXHA TOBOPUTH IPO UYWHHUKH, IO
BH3HAYaOTh BUHUKHEHHS IPEBEHTUBHOIO PETYJIFOBaHHS [2].

KitouoBuM y po3yMiHHI TIpaBOBOi 3a00pOHU € 3aBXKAU HASBHICTH IEBHOTO
npaBoBoro oOmexeHHs. [lig mpaBoBUMH 3a00pOHAMH PO3yMIIOTHCSI BCTAHOBJICHI
3aKOHOJIaBCTBOM ME3K1 peai3allli JOJUHOI CBOIX MpaB 1 CBOOO I, SIKI BUPAKAIOTHCS Y
3a00poHax, 000B’sI3Kax Ta OPUIWYHINA BIANOBIAIBHOCTI. [CHYBaHHS Takux 3a00pOH
3YMOBJIEHE HEOOXI1THICTIO 3aXUCTY KOHCTUTYLIMHO BU3HAHUX LIHHOCTEH 1 CIIPSIMOBAHE
Ha 3a0e3nedyeHHs HEeOOXITHOro OallaHCy MK IHTepecaMH OCOOM, CYCIIIbCTBA Ta
JepKaBH.

[IpaBoBi 3a00pOHM € BaXJIMBUMHU 1 HEOOXITHUMHU IOPUIMYHUMHU 3aco0aMu
3a0€3MeUYeHHS] OPTaHi30BaHOCTI CYCHUIBHUX BITHOCHH, OXOPOHH MPaB 1 3aKOHHUX
1HTEpEeCIB TPOMAJISH 1 CyCHlHBCTBa a TaKOXX CTBOpPEHHS €(heKTHUBHUX Oap’epiB s
HeOakaHUX 1 COIIATbHO MIKIATUBUX MissHb. Cepen ycix BHJIB MPABOBUX 3a00POH
HaWOUIBII TMONIMPEHUMH Yy TPABOBIMA cHCTeMl YKpaiHH € came aJMiHICTpaTHUBHO-
MpaBOBi 3a00POHHU, SIKI MOCITAIOTH IEHTPAIILHE MICIIE B aIMIHICTPATUBHO-/ICTIKTHOMY
pasi.

HaiiGinpmia  KUIBKICTh  aJIMIHICTPATUBHO-TIPABOBUX  3a00pOH, SIKI  MOJKHA
KBaMi(iKyBaTH $K aJMIHICTPATUBHO-AEIIKTHI, MICTUTbCS B aJMIHICTPATUBHOMY
3aKOHOAAaBCTB1 YKpainu. Hopmu npo 111 3a00poHM 30cepeikeHi nepepaxHo y Koaekci
VYKkpaiHu 1npo aAMIHICTPATHBHI MpaBONOpYLIEHHsA. BoHM MICTATH  CKJIaau
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aJMIHICTPAaTUBHUX IMPABONOPYIIEHb (3a00pOH) Ta mependavaroTh KOHKPETHI 3aX0/IH
aJIMIHICTPATUBHOTO TOKapaHHA 3a iX mopymieHHs. [Ipm mpomy aamiHICTpaTUBHE
3aKOHO/JABCTBO BKJIIOYA€ TaKOX HHU3KY 3a00poH, SKI He 3ajexarb BiJ
0e3mocepelHbOT0 BYMHEHHS MPABOMOPYIICHHA. 3a00OpOHEHE 3aKOHOM JISIHHS
BHU3HAETHCS aMIHICTPATUBHUM TMPABOIOPYIIICHHSAM JIUIIE Y TOMY BHIIQJKY, KOJIH 32
HOro BUMHEHHSA MependadeHo aaMiHICTpaTUBHE MOKapaHHA. BakIuBO MiAKpECTUTH,
110 MTOPYIIEHHS HE KOKHOI aIMiHICTPaTUBHO-ITPABOBOT 3a00pOHN aBTOMATHYHO TATHE
MPUTSATHEHHS MOPYITHUKA 10 aIMIHICTPATUBHOI BIAMOBIAAIBHOCTI.

VY mexax aaMiHICTpaTUBHO-TIPABOBUX 3a00pOH, HE MOB’s3aHUX OE3MOCEPEIHbO 3
BUYMHEHHSIM a/IMIHICTPATUBHUX MIPABOMOPYILIEHb, BUAUISETHCS 3HAUHA KIJIbKICTh HOPM,
3YMOBJICHUX 1HCTUTYTOM JIEp>KaBHOI CIy>k0u. Jlo HUX HanexaTh 3a00pOHH, TIOB’s13aH1
3 BCTYIIOM TpOMAJTHUHA Ha JEp>KaBHY CIyk0y, 3a00pOHM, IO [IIOTh MPOTATOM
MPOXOJ/IPKEHHS CITY>KOU, @ TaKOX MICIS 3BUIBHEHHS 3 JIEpKaBHOI CIIy)Ou. 3a3HaueH1
MpaBoBI 3a00pOHU HE € aJAMIHICTPATUBHO-JIETIKTHUMH 3a CBO€IO MPHUPOJOI0 1,
BIIMOBIJTHO, HE BIJHOCATHCS 1O KaTeropii aJMiHICTPAaTUBHUX MPAaBONOPYIICHb.
OcHoBHa yacTMHA IUX 3a00pOH BCTaHOBJIEHAa 3akoHOM Ykpainu «lIpo aepxkaBHy
ciyxk0y» [4].

Y pa3t nopyuieHHs aaMIHICTPaTUBHO-NPABOBUX 3a00pOH, SIKI CTaHOBIATH
CKJIAJOBY  YAaCTHHY  JHCIO3MIINA  HOPM  aaMIHICTPATUBHO-IOPUCIUKIIHHOIO
3aKOHOJAaBCTBA, Mepe10ayaroThCsl BIJIMOBIIHI CaHKIIII, [0 0€3MO0CEPEAHBO 3a4iNaloTh
mpaBa, CBOOO/IM Ta 3aKOHH1 IHTEpPECH TPOMaJIsiH. Y 3B’S3KY 3 IIUM 3HaHHS CeU(IKH,
XapaKTEPHUX PUC Ta MEXaHI13MIB JI1i aIMIHICTPATUBHO-TIPABOBUX 3a00POH € BaXKJIMBUM
1 HEOOXIIHUM €JIEMEHTOM Y MPaKTHUYHIN JISIBHOCTI BCIX OCI0, SIKI 3aCTOCOBYIOTH
aJMIHICTpAaTHBHE 3aKOHOIABCTRBO.
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IHCTPYMEHTH OHIHIOBAHHA KOMIIVIACEHC-
PU3UKIB: IOPIBHSJIbHUM AHAJII3

Xapuyk Biragaiun IOpiiioBu4
acmipaHT Kadeapu MEHEIKMEHTY 1 MDKHAPOAHOTO MIANPUEMHHUIITBA
Harmionansuuit yHiBepcuteT «JIbBIBChKa MOIITEXHIKAY

[Ipo6nematnka oOpaHHS Ta 3aCTOCYBaHHS PEJIEBAHTHOIO I1HCTPYMEHTApiIO
OIIIHIOBAHHSI KOMIUTAEHC-PU3UKIB B OpraHi3allisiX € OJHI€I0 13 HAMTOCTPIIINX ChOTOIHI,
30KpeMa, KOJIHM WIEThCS PO OTPUMAaHHS HEYNEPEKEHUX PE3yIbTaTiB, 3aCHOBAHUX Ha
KUIbKICHUX JaHUX Ta €KCIEePTHUX CyIKeHHsIX. CaMe TOMy pO3yMiHHS crenudiku
3aCTOCYBAaHHS Ta OTPUMAaHUX PE3yJbTaTiB MOTPeOye CHUCTEMHOI'O MEPEOCMUCIIECHHS
BUKOPUCTAHHS PI3HOMAHITHUX 1HCTPYMEHTIB 3 ypaxyBaHHSM IMPUPOJIU KOMILJIAEHC-
PU3HKIB B OpraHi3alisx.

Ha ocHoOB1 anHamizyBaHHS HHM3KHM HAayKOBUX JDKepen [1-8] mokHa IIATH 10
BHCHOBKY, 1110 HAyKOBI1 PO3BIJIKH JOCTIJHUKIB € T€TEPOT€HHUMH 32 CBOEIO MPUPOJIOI0
Ta BKa3ylOTb Ha BIJCYTHICTh €IMHOTO 3arajJbHOBHU3HAHOIO 1HCTPYMEHTAPIIO
OLIIHIOBAHHS KOCIUIA€HC-PU3MKIB B OpraHi3alifix. 30KpeMa, pe3ysibTaTH HAayKOBHX
po3BIIOK [4-7] cBigYaTh MPO 3aCTOCYBaHHSA OpraHi3alisMH KOMOIHAIli KUIbKOX
IHCTPYMEHTIB: SIKICHUX, HAIIBKUJIBKICHUX Ta KUIbKICHUX 1HCTpyMeHTiB. Came TOMy
BUHUKA€E HEOOXIHICTh Y MPOBE/ICHHI MOPIBHSUILHOTO aHaTI3yBaHHS 1HCTPYMEHTaPiI0
OI[IHIOBAHHS KOMIUIAE€HC-PU3UKIB, 3 METOK OKPECIEHHS HalOUIbIl TNpUIaHUX
IHCTPYMEHTIB B YKPATHCHKHX PeaJlisiX Ta PO3BUTKY YHIBEPCAIbHOI CTaHIapTU30BAHO1
METO/I0JIOTi.

Y rtabmumi 1 HaBeIeHO TMOPIBHSAIBHUN aHaAM3 1HCTPYMEHTIB OIIIHIOBAHHS
KOMILJIA€HC-PU3UKIB OpraHizaiii.

Taoauua 1
[TopiBHATBHUI aHATI3 IHCTPYMEHTAPIIO OLIHIOBAHHS KOMIUIAE€HC-PU3UKIB
oprasi3aiii
[HCTpyMeHTapiit Oco0arBOCTI IHCTPYMEHTAPIIO Hepnoniku iHCTpyMeHTapito
SkicHe [Tepenbauae hopMyBaHHS aHKET, KOHTPOJIbHUX | [CTOTHO 3anexarhb BiJl KOCTI
OILIIHIOBAaHHSl | 3alIUTaHb, IIPOBE/ICHHS IHTEPB'I0 Ta | Ta BIJIKPUTOCTI
EKCIIEPTHOIO  OIL[IHIOBAaHHS, 3  METOI0 | PECIOHJEHTIB, 3HAYHUI

BU3HAYCHHSI YW HasABHI  OI3HEC-TIPOIECH | CyO'€KTUBHMI XapakTep Ta He
oprasizamii  BIIMOBIAaIOTh  HOPMATHBHHUM | 3aBXKIAM € TPHUIATHUM IS
BUMOTaM. 3a3Ha4yeHl IHCTPYMEHTH JIeTKi Yy | HOpIBHAHHSA KOMILIA€HC-
3aCTOCYBaHHI,  BIIHOCHO  HEIOpPOTi  Ta, | PU3UKIB 3 INIMHOM Yacy.
NepLIoYeproBo, NpHUIaTHI AJIsl OpraHi3alliil, saKi
PO3MOYMHAIOTH (POPMaTi30BYBaTH OLIIHIOBAHHS
KOMILJIA€HC-PHU3HUKIB.
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[TponorxenHs Tadauii 1

Bukopucranns [Ipesentye KOMILIA€HC-PU3UKH yepes | IcrotHO 3aJ1eXKaTh B1J
CHCTEMU paHXKOBaHI TPYNHU PHU3MUKIB, Hal4acTille 3a | BUKOPUCTOBYBAHUX
MOKa3HUKIB/ KPUTEPIsIMH HMOBIPHICTD Ta CHJIOIO BIUIMBY. | KUIBKICHUX METPHUK, 30KpeMa,
TEIUIOBUX KapT/ Takum ymHOM  oOpranizanii  (GopMyrOTh | IKaJ Ta OIIHOK. [HOII Taka
KapTorpagyBaHHS | OLIHKOBI KapTH KOMIUIA€HC-PU3MKIB JUIA | arperarisi HaJIMipHO CIIPOLIYE
PHU3HKIB MPUAHATTS YIPaBIIHCHKUX pillieHb, | KOMIUICKCHI KOMILJIA€HC-
CTOCOBHO OKPECIICHHS MPIOPUTETIB, | PU3HK Ta B3a€EMO3AJIECKHOCTI
po3mnoauTy pecypciB, GOpMyBaHHS 3BITHOCTI | MiXk HOTO CKJIaJIOBHMH.
TOIIIO.
[actpymenTapiii | OrniHroe KOMILJIA€HC-PU3UKH Oi3Hec- | 3 orysAy Ha Te, 1m0 0a3yeThCst
FMEA (AmgHani3 | mpoueciB 4epe3 Npu3My TaKHX KPUTEPIiB SK: | HA CyIKEHHAX EKCIIEpPTiB, TO
BUJIIB Ta | HaAIWHICTh Ta Oe3IeKa, HeBaadl — 4acToTa | Bce j11() BKJIFOUAE
HACITIKIB NOSIBH, CKJIQJHICTh BUSBICHHS Ta CTYHIiHb | Cy0'€KTUBHICTD. Januii
HeBJIayY) BIUIMBY. Takuii i1HCTpyMEHTapiii [03BOJISIE | IHCTpYMEHTapiii Moxke OyTu
OUTBIII CHCTEMATH30BaHO Ta TPO30PO MIIATH | TPOMI3IKUM Ta
JI0 OIIHIOBaHHA KOMIUIA€HC-PU3HUKIB Ta | peCYpCOEMHUM npu
0OTpyHTOBAHO 3MIHCHIOBATH iXHIO | BUKOpUCTaHHI TUTSt
MIPIOPUTH3AITIIO. OIIIHIOBAaHHSl YCiX PpU3HKIB,
BJIACTHBHUX Oi3HEC-TIporecam
oprasizaitii B IJIOMY.
Iacrpymenrapiii | OumiHIOE KOMIUIAa€HC-pU3MKH Ha OCHOBI | JlaHWii  iHCTpyMeHTapidi €
PRISM CTPYKTYpOBaHUX TMOMApPHUX IMOPIBHSAHB JUIA | OLIBII CKJIQJTHIIIU T Ta
(iHCTpyMeHTapiii | rpagamii  pHU3UKIB Ta  pO3pi3HEHHs | MOTpedye 3HAYHOTO MAaCHBY
MONapHOTo eKCIepTHUX  cy/keHb. [lopiBHSHO 13 | HaHWUX, Yy TIOpPiBHAHHI 13
TIOPIBHSTHHS) TpaaUIIHHAM IHCTpYMEHTapieM | TpaaulliiftHUM
€KCIIEPTHOT O oumintoBanHsi, PRISM | incTpymeHTapieM  sSIKICHOTO
IPOIMOHYE TOYHINIY TIpajallil0 KOMIUIA€HC- | OUiHIOBaHHS. g  Horo
pPU3UKIB 1 cCHpHUs€e PO3POOJIEHHIO  SIK | 3aCTOCYBaHHS HEOOXIAHUM €
INPEBEHTUBHUX, TaK 1 LUIECIPIMOBAHUX | 3AJIy4€HHS  KBali(piKOBaHUX
3aXO0[iB 13 MOM'AKIIEHHS HACTI/IKIB iXHBOTO | €KCHEepPTIiB Ta JOTPUMAaHHA
BILJIUBY METOJI0JIOT1i 3aCTOCYBAHHSI.
Inctpymenrapiit | Po3rsiiae  OmiHKy KocrulaeHC-pH3MKiB sK | CkiagHuii y nporieci
IHTErpOBaHOIO €JIEMEHT OLIIHIOBaHHS YCIX PU3UKIB Oi3HEC- | BIPOBAKEHHS B JISUIbHICTD
MOJIETIIOBAHHS nporeciB opradizauii. Taki 1HCTpyMEHTH | oprasizaii, OCKUIBKHU
JIO3BOJISIFOTH IHTETPYBAaTH B €UHY CHUCTEMY | OTpeOye MO/ICITFOBaHHS
MOHITOPHUHTY (OLIIHIOBaHH:) Oi3HEC-TPOLIECH | ICHYIOUHX  Oi3HEC-TIPOLIECiB,
oprauizarlii, IOpUJUYHI BUMOTH Ta, BIIACHE, | BIJCJIIIKOBYBaHHS
OLIIHIOBAHHS PU3HKIB. IOPUJINYHUX BUMOT,
peTpaHCisLii  LUX  HOPM

MpamiBHUKaM Ta CHUCTEMHOI
KOOPJMHAINT MK TPOIIecaMu
ta migposnaiiamu. [loTpebye
Has;BHOCTI BHCOKO
HAJIAroKEHNX
iHQopMaLIHUX CHCTEM Ta
CTPYKTYpOBaHUX 0a3 JaHUX.
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[Tponorxenus Tadmuii 1

Iactpymenrapiii | bazyerbcsi Ha BUKOpUCTaHHI TeXHOJIOTii | OHOBHMM  HEAONIKOM €

MITYYHOTO MAIllMHHOTO HaBYaHHSA Ta  3O1HCHEHHI | BUCOKA 3a1€KHICTD Bl IKOCTI
inTenexty (IL) ABTOMATH30BAaHOTO  MOHITOPHHTY  JUIS | IaHUX Ta aJeKBATHOCTI camoi
BUSIBJICHHSI TEHJICHIIIH 1 3aKOHOMIPHOCTEH, | MOJEi, sIKa

Kl TpaJuIifHUMH CIIOCO0AMH MOXHAa HE | BUKOPHCTOBYEThHCS.
NoMITUTH.  Takuil  IHCTpyMeHTapii €
0COOJIMBO  3py4HHM I (DiIHAHCOBUX
YCTAHOB, TOPriBEJIIbHUX OpraHi3aiiiu,
TPAaHCHAIOHAJIbHUX KOMIIAHIM, OCKUJIbKH
JI03BOJISIE  3A1MCHIOBAaTH  Oe3mepepBHUI
MOHITOPUHT KOMILIA€HC-PU3UKIB B PEXKUMI
p€ajJlbHOIro 4acCcy Ta OInepyBaTu JaHHMHU,
OB’ I3aHUMU 3 BEJIMKUM obcsirom
TPaH3aKIIIH.

B yMoBax TypOyJieHTHOro Oi3Hec-cepeloBHIAa B YKpaiHi, JJs BITYU3HIHHUX
oprasizailiif oI[iHIOBaHHS KOMILTA€HC-PU3UKIB 13 BAKOPUCTAHHIM 1HCTpyMeHTapito L1
MO€E TaKOX CTaTH BAKJIUBUM (PAKTOPOM 3a0€3MEUeHHS CTIMKOCTI, OCOOIMBO IS
KOMEpIIHHUX OaHKiB, (IHTEX-KOMITaHIM, JIOTICTUYHUX OpraHizaiii, BEJIUKUX
EKCIIOPTEPIB, JUCTPUO’IOTOPIB Ta TOPriBEIbHUX KOMIIaHIM. 30Kpema, Takui
IHCTPYMEHTapii CHpUsATAME €(PEKTUBHIIIOMY BHUSBICHHIO TpPaH3aKIlii, HETUIIOBHX
orepalliii y 3aKymiBJIsSIX Ta HEBIAMOBITHOCTEH y JOKYMEHTallii [8].

B uutomy mnpoBeAeHMIl MOPIBHSAJIBHUKA aHaNI3 1HCTPYMEHTAPIIO OLIHIOBAHHSA
KOMILJIA€HC-PU3UKIB CBITUUTH, 1110 I YKPAaiHCHKOTO O13HECY HAaHOUIbII MPUHHATHUM
MO>K€ CTaTH FOPUIHMUN MIIX11, IKHi 0a3yBaTUMEThCSI HA OJJHOYAaCHOMY BUKOPHCTAHHI
KUTbKOX 1THCTPYMEHTIB. SIK HAC1JI0K 11€ T03BOJIMThH OpraHi3aiisiM OyTH aJanTUBHUMH,
HaJIHHUMHU, TPUBAOIMBUMU JJIs IHBECTULIM Ta CBOEYACHO PearyBaTy Ha PeryJsiTOPHI
3MiHH, 3yMOBJICHI TaAPMOHI3ALI€I0 13 €BPONEUCHKUMU CTaHAAPTAMHU.
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Abstract. Cardiomyopathies comprise a diverse spectrum of myocardial disorders
characterized by structural and functional abnormalities that frequently culminate in
heart failure, malignant arrhythmias, and sudden cardiac death. Despite advances in
echocardiography and genetic profiling, precise phenotyping and early detection of
myocardial pathology remain challenging, particularly in the context of heterogeneous
clinical presentations and overlapping morphological features. In this regard, cardiac
magnetic resonance imaging (CMR) has emerged as a transformative modality,
offering unparalleled capabilities for non-invasive myocardial tissue characterization.

Current evidence demonstrates that CMR enables in vivo visualization of key
pathological processes such as fibrosis, inflammation, and myocardial infiltration. The
presence, extent, and distribution patterns of LGE have been consistently associated
with adverse clinical outcomes, including ventricular arrhythmias and all-cause
mortality, thereby serving as powerful prognostic indicators. Furthermore, parametric
mapping techniques allow for the detection of diffuse myocardial remodeling,
facilitating earlier diagnosis in conditions such as dilated cardiomyopathy and
myocarditis, as well as improved identification of infiltrative cardiomyopathies,
including amyloidosis and Anderson—Fabry disease.

Importantly, CMR-based tissue characterization extends beyond diagnostic utility,
playing a central role in therapeutic decision-making and longitudinal disease
monitoring. Quantitative imaging biomarkers provide objective metrics for assessing
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treatment response and disease progression, supporting the paradigm shift toward
precision cardiology.

Keywords: cardiomyopathies, cardiac magnetic resonance imaging, CMR;
myocardial tissue characterization,; late gadolinium enhancement;, T1 mapping, T2
mapping, extracellular volume; myocardial fibrosis; myocardial inflammation,
infiltrative cardiomyopathy; risk stratification.

Introduction. Cardiomyopathies represent a heterogeneous group of myocardial
disorders and remain a major cause of heart failure, malignant arrhythmias, and sudden
cardiac death worldwide. Despite advances in cardiovascular imaging and molecular
diagnostics, early detection and accurate phenotyping remain challenging due to
overlapping clinical presentations and limited sensitivity of conventional modalities in
identifying early myocardial alterations [1].

Echocardiography, while essential for structural and functional assessment,
provides limited information on myocardial tissue composition. Consequently, key
pathological processes such as diffuse fibrosis, inflammation, and myocardial
infiltration may remain undetected until advanced stages, despite their critical role in
disease progression and prognosis [2].

Cardiac magnetic resonance imaging (CMR) has emerged as a cornerstone
modality for non-invasive myocardial tissue characterization. Techniques such as late
gadolinium enhancement (LGE) enable precise visualization of focal fibrosis, while
advanced parametric mapping including native T1, T2 mapping, and extracellular
volume (ECV) quantification allows detection of diffuse myocardial remodeling and
inflammatory changes at earlier stages. These imaging biomarkers have been shown to
correlate with adverse clinical outcomes, including arrhythmia and mortality, thereby
enhancing risk stratification [3].

Importantly, CMR facilitates detailed phenotypic differentiation across a broad
spectrum of cardiomyopathies, including hypertrophic, dilated, inflammatory, and
infiltrative forms, supporting more accurate diagnosis and personalized therapeutic
strategies [4].

In this context, the present study aims to evaluate the clinical significance of
myocardial tissue characterization using CMR in cardiomyopathies, focusing on its
role in improving diagnostic precision, prognostic assessment, and patient
management.

Materials and Methods. This study was designed as a narrative literature review
aimed at evaluating the clinical significance of myocardial tissue characterization using
cardiac magnetic resonance imaging (CMR) in patients with cardiomyopathies.

A systematic search of PubMed, Scopus, and Web of Science databases was
conducted for publications from 2015 to 2025. The search strategy included
combinations of the following keywords: “cardiomyopathy,” “cardiac magnetic
resonance,” “CMR,” “late gadolinium enhancement,” “T1 mapping,” “T2 mapping,”
and “extracellular volume.”

Eligible studies comprised randomized controlled trials, observational studies,
systematic reviews, and meta-analyses assessing the diagnostic, prognostic, and
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clinical value of CMR-based tissue characterization in cardiomyopathies. Studies
focusing on myocardial fibrosis, inflammation, and infiltration, as well as their
association with clinical outcomes, were prioritized. Case reports, small case series (n
< 10), and non-human studies were excluded.

Data extraction included study design, patient population, CMR techniques used,
and key outcomes related to myocardial tissue characterization and clinical relevance.
A qualitative synthesis of the selected studies was performed to identify consistent
imaging biomarkers and their implications for clinical practice.

Results. The analysis of contemporary evidence confirms that cardiac magnetic
resonance (CMR) provides a highly sensitive and quantitative assessment of
myocardial tissue remodeling, significantly exceeding the diagnostic and prognostic
capabilities of conventional imaging modalities [5].

One of the most clinically validated findings is the role of late gadolinium
enhancement (LGE) as a marker of replacement fibrosis. In dilated cardiomyopathy
(DCM), myocardial fibrosis is detected in approximately 40-60% of patients,
reflecting advanced structural remodeling and disease progression. Importantly, not
only the presence but also the extent of LGE (>6% of left ventricular mass) has been
identified as a strong independent predictor of major adverse cardiac events, including
sudden cardiac death and ventricular arrhythmias. However, LGE is limited in
detecting diffuse interstitial fibrosis, which constitutes a substantial component of
myocardial remodeling [6].

To overcome this limitation, parametric mapping techniques (native T1, T2, and
extracellular volume [ECV]) have emerged as key quantitative biomarkers. Native T1
and ECV values have been validated against histological collagen volume fraction and
allow non-invasive quantification of diffuse fibrosis. Normal ECV values are
approximately 25-26%, whereas in cardiomyopathy patients values frequently
increase to >30-32%, reflecting significant interstitial expansion. In a prospective
multicenter study including 225 patients with non-ischemic cardiomyopathy, 26%
developed major adverse cardiovascular events (MACE) over a 2-year follow-up
period, with ECV identified as an independent predictor of both heart failure and
arrhythmia-related outcomes (HR = 2.1-2.7) [7].

Furthermore, native T1 mapping has demonstrated independent prognostic value,
particularly for arrhythmogenic risk. Elevated T1 values (Z-score >4.2) are associated
with a significantly increased risk of ventricular arrhythmias, even after adjustment for
left ventricular ejection fraction. Additional large-scale studies confirm that T1
mapping predicts heart failure-related mortality and composite cardiovascular
endpoints, supporting its integration into risk stratification models [8].

In inflammatory cardiomyopathies, particularly myocarditis, combined elevation
of T1, T2, and ECV parameters significantly improves diagnostic accuracy. T2
mapping enables detection of myocardial edema, a marker of active inflammation,
while elevated Tl and ECV reflect concomitant interstitial expansion. Recent
radiological studies demonstrate that these parameters provide incremental prognostic
value beyond conventional imaging, identifying patients at higher risk of adverse
outcomes [9].
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Importantly, the combination of structural and parametric CMR biomarkers allows
for phenotype-specific differentiation of cardiomyopathies. Ischemic cardiomyopathy
is characterized by subendocardial or transmural LGE patterns, whereas non-ischemic
forms typically demonstrate mid-wall or patchy fibrosis. In infiltrative diseases such
as cardiac amyloidosis, markedly elevated T1 and ECV values serve as early diagnostic
markers, often preceding overt structural changes [10].

Emerging data also emphasizes the role of CMR in early disease detection and
preclinical stages. Parametric mapping enables identification of myocardial fibrosis
prior to the development of left ventricular dysfunction, supporting the concept of “pre-
heart failure” detection. This is particularly relevant in genetically predisposed
individuals and high-risk populations, where early intervention may alter disease
trajectory [11].

From a clinical decision-making perspective, CMR-derived tissue biomarkers have
demonstrated strong predictive performance. Integrative models incorporating LGE,
T1, and ECV parameters show high discriminative ability for adverse outcomes (AUC
>0.90), significantly improving risk stratification compared to ejection fraction alone.
Moreover, serial CMR assessments allow dynamic monitoring of fibrosis progression
and therapeutic response, which is critical for personalized management [12].

Overall, the evidence indicates that myocardial tissue characterization by CMR
provides a multidimensional, quantitative, and prognostically relevant assessment of
cardiomyopathies, enabling early diagnosis, precise phenotyping, and improved
prediction of clinical outcomes.

Discussion. The present analysis underscores that cardiac magnetic resonance
(CMR) has fundamentally redefined the diagnostic and prognostic landscape of
cardiomyopathies by enabling in vivo myocardial tissue characterization with high
spatial and quantitative precision. Unlike conventional imaging modalities, which
primarily assess macroscopic structure and function, CMR provides direct insight into
the underlying pathophysiological substrate, including fibrosis, inflammation, and
myocardial infiltration [13].

One of the most clinically significant findings across studies is the central role of
myocardial fibrosis as a key determinant of adverse outcomes. The presence and extent
of late gadolinium enhancement (LGE) have been consistently associated with an
increased risk of ventricular arrhythmias, heart failure progression, and sudden cardiac
death, independent of left ventricular ejection fraction. This is particularly relevant in
non-ischemic cardiomyopathies, where traditional risk stratification based on systolic
function alone may underestimate arrhythmic risk. In this context, LGE serves not only
as a diagnostic marker but also as a surrogate of electrical instability and myocardial
remodeling [14].

However, a critical limitation of LGE is its inability to detect diffuse interstitial
fibrosis, which represents an early and potentially reversible stage of myocardial injury.
The emergence of parametric mapping techniques, including native T1, T2, and
extracellular volume (ECV) quantification, addresses this limitation by enabling
detection of subtle and diffuse myocardial changes. Elevated T1 and ECV values
reflect expansion of the interstitial space and have demonstrated strong correlation with
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histological fibrosis. Importantly, these parameters provide independent prognostic
information, particularly in patients without overt structural abnormalities,
highlighting their role in early disease detection [15].

The integration of T2 mapping further enhances the diagnostic capability of CMR
by identifying myocardial edema and active inflammation, which are central features
of inflammatory cardiomyopathies such as myocarditis. The combined use of T1, T2,
and ECV parameters allows for a comprehensive assessment of myocardial tissue
composition, supporting a multiparametric approach that improves diagnostic accuracy
and phenotypic differentiation [16].

Another important aspect highlighted by the analysis is the ability of CMR to
differentiate between cardiomyopathy subtypes based on tissue characteristics. Distinct
patterns of fibrosis distribution, along with quantitative mapping values, enable
differentiation between ischemic and non-ischemic etiologies, as well as identification
of specific infiltrative conditions such as cardiac amyloidosis and Anderson—Fabry
disease. This phenotypic precision is essential for guiding targeted therapeutic
strategies and avoiding misclassification [17].

From a prognostic standpoint, the incorporation of CMR-derived biomarkers into
risk stratification models represents a major advancement in clinical cardiology. The
evidence indicates that combining LGE with quantitative mapping parameters
significantly improves prediction of major adverse cardiovascular events compared to
conventional metrics. This is particularly important in patients with preserved or mildly
reduced ejection fraction, where traditional risk markers may be insufficient. As a
result, CMR is increasingly recognized as a tool for personalized risk assessment and
clinical decision-making [18].

The role of CMR in longitudinal monitoring and treatment evaluation is also of
considerable clinical relevance. Serial assessment of myocardial fibrosis and
inflammation allows for objective evaluation of disease progression and therapeutic
response, particularly in inflammatory and genetic cardiomyopathies. This dynamic
approach aligns with the principles of precision medicine, enabling tailored
management based on individual disease trajectories [19].

Despite these advantages, several limitations should be acknowledged. Variability
in acquisition protocols and lack of standardized reference values for mapping
techniques may affect reproducibility across centers. In addition, the availability and
cost of CMR may limit its widespread implementation, particularly in resource-
constrained settings. Furthermore, although strong associations between imaging
biomarkers and clinical outcomes have been established, prospective studies are still
needed to define their role in guiding therapeutic interventions and improving long-
term prognosis [20].

CMR-based myocardial tissue characterization represents a paradigm shift in the
evaluation of cardiomyopathies, bridging the gap between imaging and myocardial
pathology. Its ability to detect early and diffuse myocardial changes, refine phenotypic
classification, and enhance prognostic stratification positions CMR as an indispensable
tool in modern cardiovascular medicine. Future efforts should focus on standardization,
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validation of quantitative biomarkers, and integration of advanced analytical
approaches, including artificial intelligence, to further expand its clinical utility.

CONCLUSION

Cardiac magnetic resonance imaging has emerged as a pivotal modality in the
evaluation of cardiomyopathies, providing comprehensive myocardial tissue
characterization beyond conventional structural assessment. Techniques such as late
gadolinium enhancement and parametric mapping enable precise detection of fibrosis,
inflammation, and infiltration, which are central to disease pathogenesis and
progression.

The available evidence demonstrates that CMR-derived tissue biomarkers
significantly enhance diagnostic accuracy, allow early identification of subclinical
myocardial involvement, and improve risk stratification, particularly in patients with
preserved or mildly reduced systolic function. Moreover, these parameters offer
valuable insights for therapeutic decision-making and longitudinal monitoring.

Incorporation of CMR into routine clinical practice supports a shift toward
precision cardiology, enabling more individualized management strategies. Further
large-scale prospective studies are required to standardize imaging protocols and
validate the prognostic and therapeutic implications of CMR-based tissue
characterization.
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Abstract. Ocular ischemic syndrome (OIS) is a vision-threatening condition
resulting from chronic ocular hypoperfusion, most associated with significant carotid
artery stenosis. Early diagnosis remains challenging due to the gradual onset and
nonspecific clinical presentation. Optical coherence tomography (OCT), including
OCT angiography (OCTA), has emerged as a valuable non-invasive modality for
detecting subtle structural and microvascular retinal alterations. Available evidence
indicates that OIS is characterized by thinning of the inner retinal layers, particularly
the ganglion cell complex and retinal nerve fiber layer, as well as alterations in
choroidal thickness. OCTA findings demonstrate reduced vessel density in both
superficial and deep capillary plexuses, enlargement of the foveal avascular zone, and
impaired choriocapillaris perfusion. Importantly, these changes may precede clinically
evident signs, highlighting the sensitivity of OCT-based techniques in early disease
detection.

Furthermore, quantitative OCT parameters show a correlation with the severity of
carotid artery stenosis and may serve as reliable biomarkers for monitoring disease
progression and treatment outcomes following vascular interventions. In conclusion,
OCT and OCTA represent essential tools in the early diagnosis and longitudinal
assessment of ocular ischemic syndrome, offering significant potential for improving
clinical decision-making and patient prognosis.
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Introduction. Ocular ischemic syndrome (OIS) represents a severe and often
underdiagnosed manifestation of chronic ocular hypoperfusion, most commonly
arising in the context of advanced carotid artery stenosis. It reflects a critical reduction
in ocular blood flow, typically associated with >70-90% narrowing of the internal
carotid artery, leading to progressive ischemic damage to both anterior and posterior
segment structures. Despite its clinical significance, OIS remains diagnostically
challenging due to its insidious onset, heterogeneous presentation, and frequent overlap
with other retinal vascular disorders such as central retinal vein occlusion, diabetic
retinopathy, and hypertensive retinopathy [1].

From a pathophysiological perspective, sustained hypoperfusion results in
dysfunction of the retinal and choroidal circulation, inducing metabolic stress,
endothelial dysfunction, and progressive neurodegeneration. The retina, as a highly
metabolically active tissue, is particularly vulnerable to ischemic injury, with early
involvement of the inner retinal layers, including the ganglion cell complex and retinal
nerve fiber layer. Importantly, these structural changes may occur prior to the
development of overt fundoscopic signs, such as mid-peripheral hemorrhages,
narrowed retinal arteries, and neovascularization, thereby limiting the sensitivity of
conventional clinical examination in early disease stages [2].

In this context, optical coherence tomography (OCT) and its advanced modality,
OCT angiography (OCTA), have emerged as pivotal tools in the evaluation of ocular
ischemia. OCT enables high-resolution, cross-sectional imaging of retinal architecture,
allowing for precise quantification of layer-specific thinning and early
neurodegenerative changes. OCTA further extends this capability by providing non-
invasive visualization of retinal and choroidal microvasculature, facilitating the
assessment of capillary perfusion, vessel density, and foveal avascular zone alterations
without the need for dye injections [3].

Recent studies suggest that OCT-derived structural and microvascular biomarkers
may serve not only as diagnostic indicators of early OIS but also as surrogate markers
reflecting the severity of carotid artery stenosis and systemic vascular compromise.
Moreover, these imaging parameters offer potential utility in longitudinal monitoring,
enabling objective evaluation of disease progression and response to revascularization
procedures such as carotid endarterectomy or stenting [4].

Given the growing burden of atherosclerotic vascular disease and the increasing
availability of advanced retinal imaging technologies, there is a compelling need to
integrate OCT-based assessment into the diagnostic algorithm of patients at risk for
OIS. This review aims to critically evaluate the current evidence regarding the role of
OCT and OCTA in the early detection and monitoring of ocular ischemic syndrome
associated with carotid artery stenosis, with a particular focus on clinically relevant
imaging biomarkers and their translational implications [5].
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Materials and Methods. This study was designed as a narrative literature review
aimed at assessing the role of optical coherence tomography (OCT) and OCT
angiography (OCTA) in the diagnosis and monitoring of ocular ischemic syndrome
associated with carotid artery stenosis. A systematic search was conducted in PubMed,
Scopus, and Web of Science for articles published between 2015 and 2025 using
relevant keywords and their combinations.

Eligible studies included clinical research, systematic reviews, and meta-analyses
evaluating structural and microvascular retinal changes using OCT/OCTA in patients
with ocular ischemia and carotid artery disease. Studies lacking quantitative imaging
data or focusing on experimental models were excluded.

Data were extracted on study characteristics, OCT/OCTA parameters, and their
association with the severity of carotid stenosis and clinical outcomes. A qualitative
synthesis was performed to identify consistent imaging biomarkers and their clinical
relevance.

Results. Analysis of the included studies demonstrates that ocular ischemic
syndrome is consistently associated with both structural and microvascular alterations
detectable by OCT and OCT angiography, even at early or subclinical stages. The most
reproducible structural finding is thinning of the inner retinal layers, particularly the
ganglion cell complex (GCC) and retinal nerve fiber layer (RNFL). Several studies
report a reduction in GCC thickness by approximately 10-25% in affected eyes
compared to controls, reflecting early neurodegenerative changes secondary to chronic
hypoperfusion. In contrast, outer retinal layers tend to remain relatively preserved in
the initial stages, highlighting the selective vulnerability of the inner retina to ischemia
[6].

Macular thickness measurements show variable patterns depending on disease
stage. In early OIS, mild macular thickening may occur due to ischemia-induced
vascular permeability, whereas advanced stages are characterized by progressive
thinning associated with retinal atrophy. Choroidal involvement is also significant:
enhanced depth imaging OCT studies indicate reduced subfoveal choroidal thickness,
often by 15-30%, suggesting impaired choroidal circulation as a key component of
OIS pathophysiology [7].

OCT angiography provides further insight into microvascular compromise. A
consistent reduction in vessel density is observed in both the superficial and deep
capillary plexuses, with reported decreases ranging from 20% to 40% compared to
healthy controls. The deep capillary plexus appears to be more severely affected,
reflecting its higher susceptibility to ischemic injury. Enlargement of the foveal
avascular zone (FAZ), often exceeding 0.35—0.40 mm?, is another characteristic finding
and correlates with reduced visual acuity [8].

Choriocapillaris flow deficits represent an additional hallmark of OIS, with OCTA
studies demonstrating patchy or diffuse areas of non-perfusion. Importantly, these
microvascular changes frequently preceded clinically visible fundoscopic signs,
underscoring the value of OCTA in early detection [9].

Several studies have demonstrated a significant correlation between OCT/OCTA
parameters and the severity of carotid artery stenosis. Patients with >70% stenosis
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show more pronounced reductions in vessel density and retinal thickness compared to
those with moderate stenosis, suggesting that OCT-derived metrics may serve as
indirect markers of systemic vascular compromise [10].

Longitudinal data indicate that OCT and OCTA are also valuable for monitoring
disease progression and therapeutic response. Following carotid revascularization
procedures, such as endarterectomy or stenting, partial restoration of retinal perfusion
parameters has been observed, including modest increases in vessel density
(approximately 5-10%) and stabilization of retinal thickness. However, structural
recovery appears limited in cases with advanced neurodegeneration, emphasizing the
importance of early diagnosis [11].

Overall, the analyzed evidence supports the role of OCT and OCT angiography as
sensitive and reproducible tools for detecting early ischemic changes, stratifying
disease severity, and monitoring treatment outcomes in patients with ocular ischemic
syndrome associated with carotid artery stenosis.

Beyond structural thinning and vessel density reduction, recent studies highlight
the growing role of advanced OCT-derived biomarkers in refining the diagnostic and
prognostic assessment of ocular ischemic syndrome (OIS). Emerging evidence
suggests that retinal layer asymmetry analysis between eyes may serve as an early
indicator of unilateral carotid artery stenosis, even in the absence of overt clinical signs.
Inter-eye differences in ganglion cell complex thickness exceeding 5—8 pm have been
proposed as a potential subclinical marker of asymmetric ocular perfusion [12].

Another important dimension involves peripapillary microvascular alterations.
OCTA-based assessment of radial peripapillary capillary (RPC) density demonstrates
significant reduction in OIS patients, often preceding detectable RNFL thinning.
Decreases in RPC density of up to 15-25% have been reported and are associated with
early optic nerve head ischemia, suggesting that optic disc perfusion analysis may
complement macular parameters in early diagnosis [13].

Recent data also emphasize the relevance of retinal oxygenation and neurovascular
coupling impairment. Although not directly measured by standard OCT, indirect OCTA
markers such as dissociation between structural preservation and severe capillary
dropout suggest early disruption of autoregulatory mechanisms. This phenomenon may
explain cases where visual acuity remains relatively preserved despite pronounced
microvascular compromise [14].

In addition, quantitative flow void analysis in the choriocapillaris has gained
attention as a sensitive indicator of ischemia. Studies using binarized OCTA images
report a significant increase in flow void areas (by approximately 20-35%) in OIS
patients, reflecting patchy hypoperfusion at the choroidal level. These changes appear
to correlate not only with carotid stenosis severity but also with systemic vascular
comorbidities such as diabetes mellitus and hypertension, reinforcing the concept of
OIS as a manifestation of generalized vascular pathology [15].

An emerging and clinically relevant aspect is the use of wide-field OCTA to detect
peripheral retinal non-perfusion. Unlike conventional macular-centered scans, wide-
field imaging reveals that ischemic changes in OIS extend beyond the posterior pole,
with peripheral capillary dropout and delayed perfusion zones that may explain the
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development of anterior segment neovascularization. This expands the understanding
of OIS as a panretinal ischemic disorder rather than a purely macular pathology [16].

Furthermore, several studies report predictive value of OCT/OCTA parameters for
visual outcomes. Reduced deep capillary plexus density and enlarged FAZ have been
identified as independent predictors of poor visual acuity, whereas preserved
choriocapillaris flow appears to be associated with better functional prognosis. These
findings suggest that OCTA metrics may be incorporated into risk stratification models
[17].

Finally, there is increasing interest in integrating OCT data with systemic vascular
imaging, particularly carotid Doppler ultrasonography. Combined analyses
demonstrate that specific OCT/OCTA patterns such as severe deep plexus rarefaction
and marked FAZ enlargement are strongly associated with high-grade (>80-90%)
carotid stenosis, raising the possibility of using ophthalmic imaging as a non-invasive
screening tool for significant cerebrovascular disease [18].

Collectively, these additional findings underscore the expanding role of OCT and
OCTA not only as diagnostic tools but also as platforms for multimodal vascular
assessment, enabling earlier detection, improved risk stratification, and more
personalized monitoring strategies in patients with ocular ischemic syndrome.

Discussion. The present analysis consolidates current evidence supporting optical
coherence tomography (OCT) and OCT angiography (OCTA) as highly sensitive
modalities for detecting both structural and microvascular alterations in ocular
ischemic syndrome (OIS) associated with carotid artery stenosis. The findings
underscore that ischemic retinal damage is a multifactorial process involving early
neurodegeneration, progressive microvascular compromise, and impaired
autoregulation, all of which can be quantitatively assessed using OCT-based
technologies.

A key observation across studies is the preferential involvement of the inner retinal
layers, particularly the ganglion cell complex and retinal nerve fiber layer. This aligns
with established pathophysiological mechanisms, as the inner retina is primarily
supplied by the retinal circulation and is therefore more vulnerable to reductions in
perfusion pressure. Similar patterns of selective inner retinal thinning have been
described in other ischemic conditions, such as retinal vein occlusion and glaucoma;
however, in OIS, these changes appear more diffuse and are closely linked to systemic
hemodynamic insufficiency rather than localized vascular obstruction [19].

The role of OCTA in revealing early microvascular impairment is particularly
noteworthy. Consistent reductions in vessel density within the superficial and deep
capillary plexuses, along with enlargement of the foveal avascular zone, support the
concept that microcirculatory dysfunction precedes overt clinical manifestations.
Importantly, several studies demonstrate that alterations in the deep capillary plexus
are more pronounced than in the superficial layer, which may reflect its higher
metabolic demand and susceptibility to hypoxia. This observation is in line with
findings from diabetic retinopathy and other ischemic retinopathies, where deep plexus
involvement has been associated with worse functional outcomes [20].
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Choroidal circulation, traditionally considered less affected in early OIS, has also
emerged as a critical component of the disease process. Reduced choroidal thickness
and increased choriocapillaris flow deficits observed on enhanced depth imaging OCT
and OCTA suggest that posterior ciliary artery insufficiency contributes significantly
to global ocular hypoperfusion. These findings challenge earlier assumptions that OIS
is predominantly a retinal vascular disorder and instead support a more integrated
model involving both retinal and choroidal circulations [21].

An important clinical implication of the data analyzed is the demonstrated
correlation between OCT/OCTA parameters and the severity of carotid artery stenosis.
This relationship highlights the potential of retinal imaging as a surrogate marker of
systemic vascular disease. Comparable approaches have been explored in
cardiovascular medicine, where retinal microvascular changes are increasingly
recognized as indicators of cerebral and coronary perfusion status. In this context,
OCTA may provide a unique, non-invasive window into systemic vascular health [22].

The longitudinal utility of OCT-based imaging further strengthens its clinical
relevance. Evidence suggests that while microvascular parameters may show partial
improvement following carotid revascularization procedures, structural retinal damage
particularly involving neuronal layers tends to be largely irreversible once established.
This reinforces the critical importance of early detection and timely intervention before
the onset of permanent neurodegeneration. These findings are consistent with broader
neurovascular literature emphasizing the narrow therapeutic window in ischemic tissue
injury.

At the same time, several limitations should be acknowledged. The majority of
available studies are observational and involve relatively small sample sizes, which
may limit generalizability. Heterogeneity in OCT/OCTA acquisition protocols and
analysis methods also complicates direct comparison across studies. Furthermore,
confounding factors such as age-related vascular changes, diabetes mellitus, and
hypertension may influence retinal microvascular parameters, necessitating careful
interpretation in multimorbid populations [23].

Future research should focus on standardization of OCT/OCTA metrics,
development of normative databases, and integration of artificial intelligence-based
image analysis to enhance diagnostic accuracy. Prospective, large-scale studies are also
needed to validate the prognostic value of specific imaging biomarkers and to establish
their role in guiding clinical decision-making, particularly in asymptomatic patients
with carotid artery disease.

In conclusion, OCT and OCTA provide a comprehensive, non-invasive platform
for evaluating both structural and functional aspects of ocular ischemia. Their
integration into clinical practice has the potential not only to improve early diagnosis
and monitoring of OIS but also to contribute to broader cardiovascular risk assessment,
positioning ophthalmic imaging at the intersection of neurology, cardiology, and
vascular medicine.

CONCLUSION
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Ocular ischemic syndrome associated with carotid artery stenosis is an
underrecognized manifestation of systemic vascular insufficiency, characterized by
early retinal neurodegeneration and microvascular impairment. Optical coherence
tomography and OCT angiography provide sensitive, non-invasive tools for detecting
subclinical structural and perfusion changes, including ganglion cell loss, reduced
vessel density, and choriocapillaris hypoperfusion.

These imaging biomarkers correlate with the severity of carotid stenosis and enable
effective monitoring of disease progression and treatment response. Integration of
OCT-based modalities into clinical practice may improve early diagnosis, optimize
management, and contribute to cardiovascular risk assessment. Further large-scale
studies are needed to standardize their clinical application.
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Background: Overt hepatic encephalopathy (OHE) occurs in approximately 30—
45% of patients with cirrhosis and remains a frequent cause of acute altered mental
status requiring urgent evaluation [1, 2]. In the emergency setting, OHE can present as
a stroke mimic (metabolic encephalopathy) and diagnostic delays are common;
therefore, early recognition and prompt identification of precipitating factors are
critical to initiate targeted therapy and avoid unnecessary stroke-directed interventions
[3, 4].

Case report: A 58-year-old man with known alcohol-related cirrhosis (previously
compensated, no history of stroke) was brought to the emergency department due to
abrupt behavioral changes, disorientation, and slurred, incoherent speech that
developed over 12 hours. Relatives reported progressive somnolence and reduced oral
intake during the previous two days. On arrival, blood pressure and oxygen saturation
were stable, temperature was normal. Neurological assessment revealed fluctuating
attention and psychomotor slowing without persistent focal deficits; pupils were equal
and reactive, cranial nerves were grossly intact, and there was asterixis. The Glasgow
Coma Scale score was 13, consistent with West Haven grade II-III hepatic
encephalopathy.

Given the acute onset, a stroke pathway was initially activated. Non-contrast head
CT showed no acute ischemia or hemorrhage. Bedside glucose was normal. Further
examination revealed melena, and laboratory tests demonstrated anemia with elevated
urea, impaired liver function tests, and mild electrolyte disturbances; serum ammonia
was elevated (supportive but not diagnostic). There was no leukocytosis and no
meningeal signs. The clinical picture was interpreted as overt hepatic encephalopathy
precipitated by upper gastrointestinal bleeding (likely variceal) with dehydration.

Topical sedatives and opioids were avoided. Treatment was initiated immediately
with lactulose titrated to achieve 2—3 soft stools/day and rifaximin as add-on therapy
due to moderate severity. Simultaneously, precipitating factors were addressed:
intravenous fluids and electrolyte correction were started, and gastroenterology
management for suspected variceal bleeding was initiated (hemodynamic monitoring
and endoscopic source control as indicated). Within 24-48 hours, mental status
improved markedly: asterixis resolved, orientation returned, and speech normalized.
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By day 3, the patient returned to baseline cognition, and secondary prevention
counseling emphasized trigger control (bleeding, constipation, dehydration, infections,
sedatives) and early presentation if symptoms recur.

Conclusion: Hepatic encephalopathy should be considered early in any patient with
cirrhosis who presents with acute confusion, dysarthria, or fluctuating consciousness,
as it may closely resemble an acute cerebrovascular event. because the presentation
can closely resemble an acute cerebrovascular event. Recognition of key bedside
features, particularly asterixis and impaired attention with fluctuation, together with
rapid exclusion of structural brain lesions and a prompt search for precipitating factors,
enables timely targeted treatment. The most clinically relevant triggers include upper
gastrointestinal bleeding, dehydration, electrolyte disturbances, constipation, infection,
and sedative drugs. In this case, immediate initiation of lactulose therapy with add-on
rifaximin combined with simultaneous control of suspected upper gastrointestinal
bleeding resulted in rapid neurological recovery. The outcome highlights that clinical
assessment and correction of triggers determine success more than serum ammonia
values alone.
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Relevance of the research. Scorpion venoms contain a complex of biologically

active peptides and toxins that can cause severe systemic disorders in the body,
including damage to the excretory system. The kidneys are one of the main target
organs in intoxications, as they participate in the detoxification and elimination of toxic
compounds. One of the most important mechanisms of toxic tissue damage is the
activation of proteolytic processes, reflecting the disruption of protein metabolism and
cellular structural integrity. However, the features of changes in proteolytic activity in
the early stages of experimental intoxication with the venom of the scorpion Leiurus
macroctenus remain insufficiently understood, which determines the relevance of this
study.
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The aim of the study: To determine the features of changes in the proteolytic
activity of rat kidney tissue in the early stages of experimental intoxication with the
venom of the scorpion Leiurus macroctenus.

Materials and methods. The experiment was performed on 73 white male
laboratory rats weighing 180 g + 3 g. The intoxication model was reproduced by a
single intramuscular injection of Leiurus macroctenus venom. The animals were
divided into control (n = 13) and experimental (n = 60) groups. Rats in the control
group were injected with 0.5 ml of 0.9% sodium chloride solution, while animals in
the experimental group were injected intramuscularly with a single injection of 0.5 ml
of venom solution (28.8 pg / ml; LDso = 0.08 mg/kg), previously dissolved in saline.
Kidney tissue was studied on the 1st and 3rd days after toxin administration. To assess
proteolytic processes in the kidney tissue, the content of total protein and the level of
total proteolytic activity in kidney homogenates were determined. The concentration
of medium-weight molecules in tissue homogenates was determined by the
Nikolaychuk method. The peptide component of the medium-weight molecule fraction
was studied after the separation of the blood plasma peptide pool using size-exclusion
chromatography. To characterise the proteolytic enzyme systems, the serine protease
fraction was 1solated from kidney homogenates, followed by electrophoretic separation
on a polyacrylamide gel and enzyme electrophoresis. The activity of renal proteases
capable of cleaving collagen, gelatin and fibrinogen as substrates was assessed by
zymography. The obtained experimental data were processed by methods of variational
statistics.

Results. Intoxication with the venom of Leiurus macroctenus is accompanied by
pronounced changes in proteolytic processes in the renal tissue of rats. Already in the
early period after administration of the toxin, a restructuring of the proteolytic enzyme
spectrum is observed, manifested by an increase in the activity of enzymes with a
molecular weight of 30 — 50 kDa. After 24 hours, their contribution to the total
proteolytic activity exceeds 25% and is significantly higher than the control values,
while the activity of high-molecular proteases (70 — 100 kDa) is noticeably reduced. In
the period from 3 to 24 hours after intoxication, additional enzymatic fractions appear
in the ranges of 30 — 50 and 50 — 70 kDa, which are absent in control animals. Similar
dynamics are observed in the analysis of gelatinolytic activity, where, against a
background of decreased activity of high-molecular-weight proteases, new proteolytic
bands appear in the middle and lower molecular-weight ranges. The study of
fibrinolytic activity also showed a gradual decrease in the contribution of enzymes in
the 70—-100 kDa fraction, accompanied by a simultaneous increase in the activity of
proteases in the 30 — 50 kDa fraction, indicating a shift in the proteolytic balance
towards the activation of low-molecular enzymes in the early stages of intoxication.

To clarify the role of individual enzyme systems, the serine protease system in renal
tissue was analysed. The fraction isolated from the kidney homogenate was studied by
polyacrylamide gel electrophoresis (PAGE) in the presence of sodium dodecyl sulfate
(SDS) and zymography. The results showed a decrease in the number of high-
molecular-weight proteases (70 — 100 and 100 — 150 kDa) and a simultaneous increase
in the activity of enzymes with a molecular weight of 30 — 50 kDa. In the period 3-24
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hours after intoxication, proteases in the range of 50 — 70 kDa additionally appear.
Serine proteases are characterised by a decrease in collagenolytic and gelatinolytic
activity in high-molecular-weight fractions and an increase in low-molecular-weight
fractions. At the same time, fibrinolytic activity does not change significantly.

The overall proteolytic activity was assessed by measuring the caseinolytic activity
of kidney tissue homogenates. It was found that after administration of the toxin,
overall proteolytic activity increases significantly, reaching a maximum at 24 hours,
after which it gradually approaches the control level by the third day. The use of
protease inhibitors showed that inhibition in the presence of ethylenediaminetetraacetic
acid (EDTA) is significantly more pronounced than with a serine protease inhibitor,
indicating the leading role of metalloproteases in the development of proteolytic
changes in the kidneys during intoxication [1].

Further analysis demonstrated an increase in the levels of matrix metalloproteases
of different types. In particular, the content of collagenases (MMP-1, MMP-8) and
gelatinases (MMP-2, MMP-9) increases in kidney tissue, with the most pronounced
changes recorded 24 hours after the introduction of the venom [2].

A similar trend was observed for the stromelysin MMP-3 and MMP-10, indicating
a general activation of the metalloprotease system. Simultaneously with the increase in
MMP levels in kidney tissue, the concentration of its tissue inhibitor, TIMP-1,
increases during the first 24 hours, then decreases further on the third day. Probably,
such dynamics reflect a compensatory reaction aimed at limiting excessive proteolytic
activity.

In general, the results indicate that the venom's action activates the metalloprotease
system and disrupts the proteolytic balance of kidney tissue, leading to the degradation
of extracellular matrix components and the disruption of intercellular interactions.
These changes may be one of the mechanisms for the development of further structural
and metabolic disorders in the kidneys with this type of intoxication.

Conclusions.

1. Intoxication with Leiurus macroctenus venom causes pronounced changes in
proteolytic processes in the renal tissue of rats, manifested by a restructuring of the
spectrum of proteolytic enzymes in the early stages after the administration of the toxin.

2. The early phase of intoxication is characterised by a shift in proteolytic activity
towards low-molecular proteases (30 — 50 kDa) against the background of a decrease
in the activity of high-molecular enzymes and the appearance of additional proteolytic
fractions in the range of 30 — 70 kDa.

3. The results of the inhibitory analysis indicate that metalloproteases play a leading
role in the development of proteolytic changes in the renal tissue during intoxication,
while the participation of serine proteases is less pronounced.

4. The action of Leiurus macroctenus venom is accompanied by activation of the
matrix metalloprotease system, in particular, an increase in the levels of collagenases
(MMP-1, MMP-8) and gelatinases (MMP-2, MMP-9), and stromelysins (MMP-3 and
MMP-10), as well as dynamic changes in their tissue inhibitor TIMP-1, which may
indicate a disruption of the homeostasis of the extracellular matrix of the renal tissue.
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Abstract. Polycystic ovary syndrome (PCOS) is a complex endocrine-metabolic
disorder frequently associated with obesity, insulin resistance, and reproductive
dysfunction. The bidirectional relationship between excess adiposity and hormonal
imbalance contributes to disease progression and complicates management. In recent
years, glucagon-like peptide-1 receptor agonists (GLP-1 RAs) have emerged as a
promising therapeutic option due to their multifaceted metabolic effects, including
weight reduction, improvement of insulin sensitivity, and modulation of appetite
regulation.

Available evidence indicates that GLP-1 receptor agonists, such as liraglutide and
semaglutide, significantly reduce body weight (by approximately 5-15%), improve
insulin resistance markers, and decrease androgen levels. These effects are associated
with improved menstrual regularity and ovulatory function in a subset of patients.
Furthermore, GLP-1 RAs demonstrate beneficial impacts on cardiovascular risk
factors, including lipid profile and inflammatory markers, which is particularly relevant
given the increased cardiometabolic risk in PCOS patients. GLP-1 receptor agonists
represent a promising therapeutic strategy in women with PCOS and obesity,
addressing both metabolic and reproductive aspects of the disease. Their integration
into treatment algorithms may enhance clinical outcomes, although further large-scale
randomized controlled trials are required to establish long-term efficacy, safety, and
optimal patient selection.
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Introduction. Polycystic ovary syndrome (PCOS) is one of the most prevalent
endocrine disorders affecting women of reproductive age, with an estimated global
prevalence ranging from 6% to 20% depending on diagnostic criteria. It is a
heterogeneous condition characterized by hyperandrogenism, ovulatory dysfunction,
and polycystic ovarian morphology, often accompanied by significant metabolic
disturbances. Among these, obesity and insulin resistance represent central
pathophysiological components that not only exacerbate reproductive dysfunction but
also contribute to long-term cardiometabolic risk [1].

The interplay between adiposity and endocrine imbalance in PCOS is complex and
bidirectional. Excess visceral fat promotes insulin resistance and compensatory
hyperinsulinemia, which in turn stimulates ovarian androgen production and
suppresses sex hormone-binding globulin, leading to increased bioavailable androgens.
This cascade disrupts folliculogenesis and perpetuates chronic anovulation. Moreover,
chronic low-grade inflammation, adipokine dysregulation, and alterations in gut-brain
signaling further amplify metabolic and reproductive abnormalities, positioning PCOS
as a systemic disorder rather than an isolated gynecological condition [2].

Current management strategies primarily focus on lifestyle modification, insulin
sensitizers such as metformin, and hormonal therapies aimed at regulating menstrual
cycles and reducing androgen excess. However, these approaches often demonstrate
limited efficacy, particularly in women with obesity, and are associated with variable
patient adherence and heterogenecous clinical response. Consequently, there is an
increasing need for therapeutic options that simultaneously target both metabolic and
reproductive pathways [3].

In this context, glucagon-like peptide-1 receptor agonists (GLP-1 RAs) have gained
considerable attention as a novel and mechanistically relevant treatment strategy.
Originally developed for the management of type 2 diabetes mellitus, GLP-1 RAs exert
pleiotropic effects, including appetite suppression, delayed gastric emptying,
enhancement of insulin secretion, and improvement of insulin sensitivity. Importantly,
these agents induce clinically significant weight loss and have demonstrated beneficial
effects on cardiovascular risk factors, making them particularly attractive for patients
with PCOS and obesity [4].

Emerging evidence suggests that beyond their metabolic benefits, GLP-1 RAs may
influence key reproductive parameters in PCOS, including reduction of androgen
levels, restoration of ovulatory cycles, and improvement in menstrual regularity.
Additionally, their potential impact on inflammatory pathways and neuroendocrine
regulation highlights a broader role in modulating the underlying pathophysiology of
the syndrome [5].

Given the growing burden of obesity-associated PCOS and the limitations of
existing therapies, evaluating the role of GLP-1 receptor agonists in this population is
of significant clinical and scientific interest. This review aims to synthesize current
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evidence on the efficacy of GLP-1 RAs in women with PCOS and obesity, with
particular emphasis on metabolic, hormonal, and reproductive outcomes, as well as
their potential place in modern treatment algorithms [6].

Materials and Methods. This study was conducted as a narrative literature review
aimed at evaluating the efficacy and clinical role of glucagon-like peptide-1 receptor
agonists (GLP-1 RAs) in the management of polycystic ovary syndrome (PCOS) and
obesity.

A systematic search of electronic databases, including PubMed, Scopus, and Web
of Science, was performed for studies published between 2015 and 2025. The search
strategy incorporated combinations of the following keywords: “polycystic ovary
syndrome,” “PCOS,” “obesity,” “insulin resistance,” “GLP-1 receptor agonists,”
“liraglutide,” and “semaglutide.”

Eligible studies included randomized controlled trials, observational studies,
systematic reviews, and meta-analyses assessing metabolic, hormonal, and
reproductive outcomes in women with PCOS treated with GLP-1 RAs. Studies
focusing on weight loss, insulin sensitivity, androgen levels, and ovulatory function
were prioritized. Exclusion criteria included case reports, small case series (n < 10),
non-human studies, and articles lacking clinically relevant outcome data.

Data extraction included study design, sample size, patient characteristics, type and
duration of GLP-1 RA therapy, and key outcomes related to metabolic and reproductive
parameters. A qualitative synthesis of the selected studies was performed to identify
consistent therapeutic effects and clinical implications.

Results. Across the analyzed studies, glucagon-like peptide-1 receptor agonists
(GLP-1 RAs) demonstrated the most consistent benefit in women with PCOS and
obesity in the domains of body weight reduction and central adiposity control. In the
2024 meta-analysis focused specifically on women with PCOS and obesity, GLP-1
RAs were associated with significant reductions in body mass index, waist
circumference, triglycerides, and total testosterone, supporting a combined metabolic
and endocrine effect. Importantly, the magnitude of benefit was most evident in
overweight and obese phenotypes, which are the most represented in clinical trials [7-
8].

Randomized and interventional studies provide clinically meaningful detail behind
these pooled findings. Liraglutide therapy in overweight women with PCOS produced
an approximate 5% weight loss in a randomized trial, while a later placebo-controlled
study of liraglutide 3 mg showed superior effects on body weight, androgenicity, and
cardiometabolic parameters. In parallel, semaglutide has emerged as a particularly
promising agent: a 2023 study in obese women with PCOS who had shown inadequate
response to lifestyle intervention reported substantial body-weight reduction in most
participants, frequently accompanied by improved menstrual cyclicity. More recent
real-world data from 2025 also suggest that semaglutide use in obese women with
PCOS is associated not only with weight loss but with improvement in systolic blood
pressure, cholesterol, and HbA Ic, indicating a broader cardiometabolic impact [9].

The available evidence also supports a beneficial effect on insulin resistance and
glucose metabolism, although the strength of this effect appears less uniform than the
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weight-loss signal. A 2025 meta-analysis reported that GLP-1 RAs reduced body
weight, BMI, and insulin resistance in women with PCOS, but also emphasized that
effects on broader metabolic markers were less consistent across trials. Similarly, the
2024 obesity-agent meta-analysis informing the international PCOS guideline found
benefit for weight-centered outcomes, whereas improvement in all metabolic and
reproductive endpoints was not equally robust in pooled analyses. This pattern suggests
that the metabolic advantages of GLP-1 RAs in PCOS may be mediated primarily
through weight loss and reduction in visceral adiposity rather than through a uniform
direct endocrine effect in every patient [10].

From a reproductive perspective, the evidence is encouraging but more
heterogeneous. Several studies indicate improvement in menstrual regularity, and some
data suggest enhanced ovulatory and fertility-related outcomes. A 2022 trial comparing
pregestational exenatide with metformin in overweight or obese infertile women with
PCOS found a higher rate of spontaneous pregnancy with exenatide, likely mediated
by greater weight reduction and improved insulin resistance. In addition, a 2023 meta-
analysis comparing exenatide with metformin concluded that exenatide was superior
for several reproductive outcomes, including ovulation and pregnancy-related
measures. However, not all reproductive endpoints have been consistently reported
across studies, and higher-quality long-term trials remain limited [7].

Hormonal outcomes show a similarly important but still evolving pattern. Pooled
evidence indicates that GLP-1 RA therapy reduces total testosterone, while individual
liraglutide studies have shown improvement in androgenicity together with reductions
in body weight and waist circumference. A 2025 meta-analysis focused on liraglutide
also reported improvement in insulin sensitivity and menstrual regularity in overweight
or obese women with PCOS, supporting the concept that these agents may influence
both metabolic dysfunction and hyperandrogenic manifestations. Nevertheless,
evidence for direct effects on ovulation, pregnancy, and live birth remains less mature
than evidence for weight loss and androgen reduction [11].

Combination regimens may further enhance therapeutic efficacy. Studies of
exenatide plus metformin have shown superiority over metformin monotherapy for
weight reduction and glycemic or insulin-response parameters in overweight and obese
women with PCOS. Newer data from 2025 suggest that semaglutide combined with
metformin may improve weight, metabolic indices, reproductive parameters, and
inflammatory markers more effectively than metformin alone, although these findings
still require confirmation in larger multicenter cohorts. Taken together, these
observations support the view that GLP-1 RAs may be especially useful as part of a
multimodal strategy in women with marked obesity, insulin resistance, or previous
insufficient response to lifestyle measures and metformin [12].

An important practical finding concerns durability of response. Follow-up data
after semaglutide withdrawal indicates that weight regain is common, although not
necessarily complete. In one 2024 follow-up study, women with PCOS who continued
metformin after discontinuing semaglutide regained about one-third of the
semaglutide-induced weight loss over two years; notably, most remained below
baseline body weight. These data are clinically relevant because they align with the
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2023 international PCOS guideline, which stresses shared decision-making, gradual
dose escalation to limit gastrointestinal adverse effects, and explicit discussion of the
potential need for long-term therapy given the risk of post-discontinuation weight
regain and the still-limited long-term safety dataset in PCOS populations [13].

Overall, the current literature supports a clear hierarchy of benefit: the strongest
evidence favors weight loss, reduction in central adiposity, and partial improvement in
hyperandrogenic-metabolic parameters, while evidence for reproductive and long-term
endocrine outcomes is promising but less definitive. This interpretation is reinforced
by the most recent systematic review and meta-analysis from 2026, which concluded
that GLP-1 RAs are associated with modest short-term weight loss in women with
PCOS and overweight or obesity, but that certainty for metabolic, reproductive, and
psychological outcomes remains limited because of low-quality and heterogeneous
data. Therefore, GLP-1 RAs appear to be a highly promising adjunct in the
management of obese PCOS phenotypes, particularly when weight reduction is a major
therapeutic target, but their exact place in fertility-directed and long-term disease-
modifying strategies still requires stronger prospective evidence.

Discussion. The present analysis highlights that glucagon-like peptide-1 receptor
agonists (GLP-1 RAs) represent a pathophysiologically grounded and clinically
promising therapeutic option in women with polycystic ovary syndrome (PCOS) and
obesity. The most robust and codrivest effect across studies is significant weight
reduction, which appears to be the central mechanism driving subsequent metabolic
and endocrine improvements. This is particularly relevant given that excess adiposity
and insulin resistance are key contributors to the development and progression of
PCOS [13-14].

The observed improvements in insulin sensitivity and reductions in androgen levels
are largely aligned with the current understanding of PCOS pathophysiology.
Hyperinsulinemia plays a pivotal role in stimulating ovarian androgen production and
impairing follicular maturation; therefore, interventions that reduce insulin resistance
can indirectly restore hormonal balance. In this context, the effects of GLP-1 RAs
appear comparable or, in some cases, superior to traditional insulin sensitizers such as
metformin, particularly in overweight and obese patients. However, unlike metformin,
GLP-1 RAs exert additional benefits through appetite regulation and sustained weight
loss, which may explain their broader clinical impact [15].

From a reproductive perspective, the available data suggest that GLP-1 RAs may
improve menstrual cyclicity and ovulatory function, although these outcomes are less
consistently reported than metabolic effects. The heterogeneity of reproductive
endpoints across studies, as well as relatively short follow-up periods, limits definitive
conclusions regarding fertility outcomes. Nevertheless, the observed increase in
spontaneous pregnancy rates in some trials, particularly with exenatide-based
regimens, supports the hypothesis that metabolic optimization may translate into
reproductive benefit. These findings are consistent with broader reproductive
endocrinology literature, where weight reduction of even 5-10% has been shown to
significantly improve ovulatory function in women with PCOS [16].
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An important emerging concept is the role of GLP-1 RAs as part of combination
therapy. Evidence suggests that combining GLP-1 RAs with metformin may yield
additive or synergistic effects, particularly in patients with pronounced insulin
resistance or inadequate response to monotherapy. This approach aligns with modern
treatment paradigms that emphasize individualized, multimodal management
strategies targeting both metabolic and reproductive components of PCOS [17].

At the same time, several limitations of the current evidence base should be
acknowledged. Many studies are characterized by relatively small sample sizes, short
treatment durations, and heterogeneity in patient populations and outcome measures.
In addition, most trials focus predominantly on overweight or obese women, limiting
the generalizability of findings to lean PCOS phenotypes. Another critical
consideration is the durability of therapeutic effects: available data indicate that weight
gain is common after discontinuation of GLP-1 RAs, suggesting that long-term or
maintenance therapy may be required, which raises questions regarding cost-
effectiveness and long-term safety [18].

Furthermore, while GLP-1 RAs have demonstrated favorable effects on
cardiometabolic risk factors, their long-term impact specifically in the PCOS
population remains insufficiently studied. Given that women with PCOS have an
increased lifetime risk of type 2 diabetes and cardiovascular disease, this represents an
important area for future research. The potential role of GLP-1 RAs in modifying the
natural history of PCOS, rather than solely addressing its symptoms, also warrants
further investigation.

CONCLUSION

Glucagon-like peptide-1 receptor agonists represent a promising and
pathophysiologically relevant therapeutic option in women with polycystic ovary
syndrome and obesity. Current evidence demonstrates that these agents provide
significant and clinically meaningful weight reduction, accompanied by improvements
in insulin resistance, androgen excess, and selected reproductive parameters. The
benefits of GLP-1 receptor agonists appear to be most pronounced in overweight and
obese phenotypes, where metabolic dysfunction plays a central role in disease
progression. However, despite encouraging data on menstrual regularity and ovulatory
function, evidence regarding long-term reproductive outcomes remains limited and
heterogeneous.

Importantly, the durability of therapeutic effects and the potential need for
prolonged treatment highlight the necessity of individualized, patient-centered
approaches. Integration of GLP-1 receptor agonists into multimodal treatment
strategies, particularly in combination with lifestyle interventions and metformin, may
optimize clinical outcomes. Further large-scale, randomized controlled trials with
standardized endpoints and extended follow-up are required to clarify long-term
efficacy, safety, and the role of these agents in fertility outcomes and disease
modification in PCOS.
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JIAI'HOCTHUKA HTO3AJIEI'EHEBOI'O TYBEPKYJIBO3Y
Y BUI-IHOIKOBAHUX

CxopoxoxoBa Haraast
J.men.H., mpodecop

kadenpu grusiaTpii 1 myJIbMOHOIOTIT
3IMOY

VY cyyacHMX yMOBax JI1IarHOCTHKA Ta JIIKYBaHHS MO3aJIETEHEBOIO TYOEPKYJIbO3y
YCKJIQJTHIOIOThCS HU3KOIO0 (DaKTOPiB: BiJI OJITOOAIJIIPHOTO XapakTepy Iepediry
iH(pekmii 10 rIo0aJbHUX MITpaIlifHUX MPOIECiB Ta BIMCHKOBUX KOH(IIKTIB, IO
MIPU3BOAATE J0 JecTabimizaliii MeauaHux cucteM|1].

[laTroreHeTMYHO  TO3aJ€T€HEBUM  TYOEpKyJIbO3  PO3BUBAETHCS  BHACIHIJIOK
reMaToOreHHOTo ab0 JiMGOTEHHOT0 MOMUPEHHS 1HQPEKIIIT 3 TEPBUHHOTO BOTHUIIA, SKE
4acTO JIOKAJI3YEThCS B JIETEHSAX 1 MOXKE OYTH KIIHIYHO HeakTMBHUM. CyudacHi
MOJIEKYJISIPHO-010JIOT1YHI JTOCHI/PKEHHSI BKa3yloTh Ha Te, 1m0 mneBHi JiHiT MBT,
30Kpema JIiHisA 1, MarTh BUILY CXWUJIBHICTh JI0 MO3aJereHeBOi AUceMiHallli. IMyHHa
BIJINIOBI/Ib IIPU TI03AJIET€HEBOMY TYOEPKYJIb031 BIAPI3HAETHCS B1Jl TAKOI ITPH JIET€HEBUX
dopmax: skmo JereHeBuid Th XapakTepuszyeTbCs BUPAXKEHOI AKTHBALIEIO
Makpo(ariB Ta BUCOKUM OAaKTEpiaJIbHUM HABAHTAKEHHSAM, TO 11034 JIET€HEBHI YacTo
JIEMOHCTPY€E O3HAKW IMYHHOTO BUCHR)KCHHS Ta ITi/IBUIIICHY aKTHBHICTh PETYISTOPHUX
T-xmitun. Ile nmoscHIOe TpyAHOII A1arHOCTUKU, OCKIIBKH KIJIBKICTh MIKOOAKTEPii y
BOTHMIIII YPAKEHHS 3a3BUYall € MIHIMAJIbHOIO[2].

OCHOBHUH aKIIEHT CHOTOAHI POOUTHCS HA MOJICKYJIIPHO-TEHETUYHUX TecTax. Y
nocnimkeHHi, nposeaeHomy B Iumii (2023), GeneXpert Ultra mpomemoHCTpyBaB
gyTimBicTh 94,3% Ta cnenudiunicte 100% MmpoTH KOMITO3UTHOTO pedepeHc-
CTaHAAPTY IS p13HUX (HOPM IMO3aJIETeHEBOTO TYOepKyIb0o3y. HaliBuiiy epekTuBHICTD
TECT TMOKa3aB IMPHU JOCTIPKEHHI TKAaHUH OMOPHO-PYXOBOTO amapary Ta JiM(paTHIHuX
BY3JIIB, TOJI1 SIK P TOCJI1JIKEHH1 JIIKBOPY YYTJIUBICTh OyJia IEI0 HUKYOK0 — OJTU3BKO
90%, 1110 BCE€ OJTHO € 3HAYHUM MPOrPECOM MOPIBHSIHO 3 IHIIUMHU MeToAamu [3].

Jns nomonaHHs 1HUX OOMEXeHb OiloMapkepu (IMyHOJIOTIYHI, OlOXIMIYHI Ta
MOJIEKYJISIDHI) BUKOPUCTOBYIOTHCSI MK IIBUAKI Ta JOMOMIXKHI JIarHOCTUYHI
iHcTpyMeHTH. [[larHocTuka mo3anereneBux ¢opm y BIJI -  iHdikoBaHuX
XapaKTEePU3Yy€EThCSl YHIKAIIBHUM JIIarHOCTUYHUM IapaIoKCOM. Xo4a KJlacuuHi popMu
M03aJIETEHEBOT0 TyOEpKy/IbO3y, SIK TyOepKYyJIbO3HHM IJIEBPUT, MOXYTb OyTH
OJIIrONMOAMIIIPHUMU, TIIMOOKa IMyHOCympecis, cnpuunHeHa BIJI, mpusBoauts mo
HE3/IaTHOCTI OpTaHi3My CTPUMYBATH 1H(EKIIIIO, 10 MOXKE BUKIMKATH JTUCEMIHAIIIIO
a00 miABUIIYBaTH OakTepialbHE HABAaHTAXKECHHS HABITh y TMO3aJETCHEBUX 3pa3Kax.
Takum ynHOM, ONITUManbHA AiarHocTuyHa ctparerisa 11 OXXKB mae Oyt amantoBana
7Tl €PEKTUBHOTO BHSIBJICHHS SIK CTaHIB, KEPOBAHUX CHJIBHOIO IMYHHOIO BIJITOBIJUTIO
(1€ IMyHOJIOT1YH1 MapKepH € KIOUYOBHMH), TaK 1 CTaHIB 13 BUCOKUM OaKTepiaIbHUM
HABAHTAKEHHSM (J1€ MOJIEKYJISIpHI TECTH IEMOHCTPYIOTh MIABUIIEHY Yy TIUBICTB) [4].

Kniniune 3nauenns GeneXpert Ultra nonsirae ve nuie y Businensi JHK MBT,
ajie ¥ y 31aTHOCTI OJTHOYACHO BU3HAYaTH MYTallii, acOI[iHOBaHi 3 PE3UCTEHTHICTIO JI0
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pudamminuny. Lle 1o3Bossie po3noyaTu aeKBaTHY TEparmilo BKE B JACHb 3BEPHEHHS
NaIi€eHTa, Mo € KPUTUIHUM TIPH TaKuX HopMax, K TyOepKyIbO3HHI MEHIHTIT[S].

Anenosunnezaminaza(ADA) € depmeHTOM, SKHI KaTtajidye Je3aMiHyBaHHS
aneHo3uHy Ha iHO3WH. [limBumenHs aktuBHOCTI ADA € o3Hakor aktuBarii T-
aiMonHTIB 1 Makpodaris, ki 6epyTh y4acTh Y KIITHHHO-OIIOCEPEIKOBaHIN IMyHHIH
BiAnoBiAl Ha iH(pekmito. AxkTtuBHICTh ADA y mieBpalibHIA PiIMHI € YyTJIUBUM 1
cnerupigHIM 610MapKepOM JIJIs TIarHOCTUKU TyOepKyIb03HOTO TeBpuTy. OcobmuBa
miHHICTh ADA BusBisieThes B yMoBax ko-iHdekiii BIJI/Th. Anamniz ADA 306epirae
CBOIO BUCOKY UYTJIUBICTH JJIsl IIATHOCTUKHU TYOEPKYJIbO3HOTO TUIEBpUTY HaBiTh y BIJI-
NaIi€eHTIB 13 Ay>ke HU3bkuM piBHeM CD4 kmituH. L{e € KpuTHYHO BasKJIMBUM, OCKIIBKU
1HIII IMYHOJIOT14HI TECTH, 0 3ajiexkarh Bl CD4 KITHH, MOKYTh JaBaTu 3011 mpu
rMOOKIN iIMyHOCYyTIpecii[6].

[aTepdepon-inaykoBanuit mpotein 10 € XeMOKIHOM, SIKMM IEMOHCTPY€ 3HAYHUUN
MOTEHITIaN SIK IarHOCTUYHUN OlomMapkep, MoTeHliiHo nepeBepirytoun [FN-gamma,
Mae 3HaYHO BUILMI PIBEHb EKCIIPECi] Ta Kpally cTabuIbHICTh MOpiBHAHO 3 [IFN-gamma
micis ctumydsiii Th-cnenudiuanmu nentugamu. Y mnamiedTiB 3 CD4 < 50 kmiTuH
BUSIBUB OUIbII BHCOKI PIBHI IIO MIJKPECIIOE€ MOro Ba)XJIHMBICTh Yy pO3II3HABAHHI
CYOKJIIHIYHOTO Ta CKJIaAHOTO JJist niarHoctuku Th[7].

CyuacHa pajioJioris MpU MO3aJIET€HEBOMY TYyOEpKYJib031 €BOJIOIIOHYBada BiJ
PYTHHHOI peHTreHorpadii 10 BUCOKOTEXHOJOTIYHMX METOAIB Bizyamizauii. MPT
3aJIUIIAE€THCS METOJIOM BUOOPY JUIsl OLIHKH Ypa)KeHb LIEHTPAJIbHOI HEPBOBOI CUCTEMHU
Ta XpeOTa, OCKUIbKU JI03BOJISIE€ JECTATILHO BI3yalli3yBaTH HaOPsK KICTKOBOTO MO3KY,
eriIypasibHi a0CIiecH Ta JENTOMEHIHTeaJIbHE TTOCHICHHS [8].

[Ipore HaWOIBII IHHOBAIIMHUM HAMPSIMKOM € BHKOPHUCTAHHS TO3UTPOHHO-
eMiciiiHoi Tomorpadii, moegHaHoi 3 komm roTepHOo0 Tomorpadiero (IIET-KT), 3
BukopuctanuaMm 18F-dropnesoxcurmokosu (18F-FDG). Lg texHosoriss 103BOJISIE
OLIIHUTH 3arajibHUi METa0O0IIYHUH TSArap XBOpoOH, BUSIBIIAIOUYM TPUXOBAHI BOTHUIIA B
niMmpoBysnax abo ckeneri, Kl He MOMITHI npu 3BuYaitHomy KT, nudepenuiroBaru
aKTUBHUI TyOepKyJb03 BiJ HEAKTHUBHUX (IOPO3HUX 3MIH, IO € BAXKIUBUM IS
MPUIHATTS PIILIEHHS PO NPUITMHEHHS a00 MPOJOBKEHHS JiKyBaHHs [9,10].

[{ykpoBuii niadet He JuiIe miABUILY€e pu3uK po3BUTKY Th y 3 pasu, ane i CyTTeBO
MOTIpUIy€E pe3yabTaTH JiKyBaHHs. [lamientu 3 mykpoBum aiaberom maroth y 1.5—-1.74
pa3y BUIIMK PU3HK JETAIBHOCTI MMOPIBHSAHO 3 HE Jla0eTUKaMU B 4 pa3u BUIIUI pU3UK
pElUANBY 3aXBOPIOBAHHS IMICJS YCIIINIHOTO 3aBEPIIEHHS KYypCy,y TMOBUIbHEHY
0aKTepioJIOTIUHY KOHBEPCIIO Ta BUIILY YaCTOTYy MOOIYHMX peakifiid Ha Jjiku. Kiinidna
PEKOMEH/IAITIS TTOJISITA€ B arPECUBHOMY KOHTPOJI ririkemii (iTkoBui piBeHb HbAlc <
8%) Ta 000B’SI3KOBOMY CKpPHHIHTY Ha LIYKPOBHM 1iabeT yciX MAalli€eHTIB 13 BIEpIlIe
J1arHOCTOBAHUM I03aJIereHEBUM TyOepKyipo30om [11].

AHani3 Cy4yacHHMX acleKTiB JIIarHOCTUKU T03aJIET€HEBOro TyOepKyJb03y Ha (OHI
BlI-indekii g03BoJiss€ 3p0OMTH BUCHOBOK, 110 KOXEH BHUIAJOK M03aJET€HEBOI0
TyOepKyJb03y MOBHHEH cynpoBopkyBatucs Tectom GeneXpert Ultra. Bucoka
Yy TIUBICTh IIOTO METOAY JO 3pa3KiB J03BOJII€ YHUKHYTH TPUBAJIOTO OYiKYBAHHS
pe3yNbTaTiB KyJIbTYPH Ta TOMEPEAUTH TIPOTPECYBAHHS XBOPOOH.
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CKpuHIHT Ha LYKpOBHH AiabeT Mae OyTH pyTUHHHUM i Bceix mamieHTiB BIJI.
Ycnix niKyBaHHS 3aJI€KUATh HE JIMIIE BiJ MPOTUTYOEPKYIbO3HUX Mpenaparis, a i Bij
TIIIKEMIYHOTO KOHTPOJTIO.

[To3anereneBuii TyOEpKyIb03 Y CYy9acCHHX YMOBax BHMAarae BiJl JIiKapsl HE JIMIIE
rMMOOKNX 3HaHb (TU3iaTpii, a ¥ 3[aTHOCTI MPAIIOBATH B MYJIbTUAMCUUILTIHAPHIN
KOMaH/li, BUKOPHCTOBYIOUM HAIHOBIIII JOCSATHEHHS TEHETUKU Ta Pajioyorii s
MOPATYHKY KUTTS MAlll€HTA.
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HEHPOT'EHHA KOMITPECISI BEPXHBOI AITIEPTYPU
I'PYJHOI KJITKH 3 HETUIIOBOIO
CUMIITOMATUKOIO: AHATOMO-KJIHIYHUIA
AHAJII3

IleBuyk B.A.
ctyaeHTka 14229 m/c rpynu

Jleson M.M.

K.M€J.H., JOLIEHT
Hamionanpauit Meauunuii yaipepcuteT iM.0O.0O.boromorblis

AHoTanisi. HeliporenHa kommpecist BEpXHbO1 anepTypu IpyAHOI KIITKH (CUHIPOM
BEPXHBOI arepTypy TPYAHOI KIITKUA) HAIECKUTH JO0 CKIAAHUX KIHIKO-aHATOMIYHUX
CUHJPOMIB, 1110 BHUHHKAIOTh YHACIIJIOK 3JaBJICHHS HEPBOBUX CTPYKTYpP ILJICHOBOIO
CIUIETEHHS B OOMEXKEHOMY MPOCTOPI MK KICTKOBHUMH, M’ SI30BUMH Ta 3B’ SI3KOBUMHU
eneMeHTamMu. He3Baxarouu Ha 3pOCTaHHs yBaru J0 L€l MaTolorii, HelWporeHHa poopma
CHHAPOMY BEpPXHBOI amepTypH TPYAHOI KIITKH 3aJUIIAETBCS HETOCTATHBO
J1arHOCTOBAHOI0, OCOOJIMBO y BHUIMAJKaX 3 HETUIIOBOIO ab0 CTEPTOIO KIIIHIYHOIO
KapTUHOIO. BapiaOenpHICTh aHATOMIYHOT OYJIOBU BEPXHBOI allepTypH I'PYyAHOI KIITKA
Ta 1HAUBIAYaJIbHI 0COOIMBOCTI Tonorpadii HEPBOBUX CTPYKTYP 3HAYHO YCKIQIHIOIOTh
CBO€YACHY 11€HTU(IKAIII0 JIaHOrO0 CHUHJApOMY. MeTO JaHoi CTaTTi € aHali3
AHATOMIYHHMX TE€PEYMOB PO3BUTKY HEHWPOTEHHOI KOMIpecii BEPXHbOI anepTypu
TPpYAHOI KJIITKA Ta Yy3arajlbHEHHSA KIIHIYHUX MPOSBIB 13 aKIEHTOM Ha aTHUIIOBI
CUMITOMH. Y POOOTI MPOBEAEHO OIJIAJ 1 CHUCTEMAaTH3allll0 CYyYaCHUX HAayKOBHX
JDKEepel, TPUCBIYCHUX aHATOMIYHUM TIEpPeIyMOBaM pPO3BUTKY KOMIIPECIHHOTO
CUHIPOMY, 30KpeMa BaplaHTaM OyJOBU IIMWHUX pedep, mepuoro pedpa, KIIOUHIIL,
IpaObMHYACTUX M’S31B, a TaKOXX aHATOMIYHUM OCOOJMBOCTSIM TIPOXO/KCHHS Ta
pO3Tally’KEHHSI TUIEYOBOTO CIUIETEHHS. PoO3riisiHyTO mMatogi3iofioriuHl MeXaHI3MH
PO3BUTKY HEMPOTEHHOI KOMIpeEcii Ta iX BIUIMB Ha (OPMyBaHHS KJIIHIYHOI KapTUHHU.
Oco061MBy yBary npuaiIieHO HETUIIOBUM CUMIITOMaM, CE€peJl SIKUX JIOMIHYIOTh aTUIIOBI
00JIbOB1 CUHIPOMH, CEHCOpPHI MOPYIIEHHS O€3 4YITKOI JAepMaTOMHOI JIOKai3allii,
BETe€TaTUBHI pO3JIau Ta (PYHKIIIOHATbHI OOMEXEHHS BEpXHbOI KIHIIBKH, 1110 MOXKYTh
IMITYBaTH 1HILI1 HEBPOJIOT1YH1, OpTONEANYHI a00 CyAMHHI 3axBoproBaHHs. [ [poBenenuit
aHajii3 CBIIYUTH, IO HETUIIOBA CHUMIITOMAaTHMKa HEMPOreHHOi KOMIpecii BEpPXHbOI
anepTypu TPyAHOI KIITKM 3HAYHOIO MIPOI0 3YMOBJIEHA 1HIWBIAyaJbHUMU
AHATOMIYHMMH BapiaHTaMH Ta TIOE€JIHAHHSAM JACKUIBKOX KOMIPECIMHMX YMHHUKIB. Y
CTaTTl MIJKPECICHO BAXKIUBICTh KOMIUIEKCHOTO aHATOMO-KJIIHIYHOTO MiIXOMY, SKHMA
BKJIFOYA€ PETEIbHUN KIIIHIYHUN OTJIsif, 3aCTOCYBAaHHS TMPOBOKAIIMHUX TECTIB Ta
CyyaCHMX METOJIB Bizyami3zalii. OTpuMaHi y3arajJbHEHHS MOXYTbh OyTH KOPUCHUMHU
JUTSI CTYICHTIB MEIMYHUX CIEIIaIbHOCTEN MPU BUBYCHHI KIIIHIYHOT aHATOMI{ Ta OCHOB
HEBPOJIOTi.
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KurouoBi cioBa. CHHIPOM BEpXHBOI IPYJIHOI anlepTypH, KOMIIPECIS MJI€YOBOIO
CIUIETEHHSI, HSUPOT€HHHUI CUHJIPOM, KJIIIHIYHUIA BUIA/I0K.

Beryn. Cunnpom BepxHboi anepTypu rpyanoi kiiTku (CBAI'K) e xminiko-
aHATOMIYHUM KOMIUJIEKCOM CHMITOMIB, 110 BUHMKA€ BHACIIIOK KOMIpECii CyJUHHO-
HEPBOBHX CTPYKTYp Yy AUISHII Mepexoay Wi 10 rpyaHoi kimiTku. OcobmuBe micie
cepen oro Qgopm 3aiiMae HEHpOTreHHA KOMIIPECis, sKa TOB’si3aHA 31 3/1aBJIICHHSIM
€JIEMEHTIB TIJICUOBOTO CIUIETEHHS Ta XapaKTEPU3YEThCS 3HAYHOIO BapiabeNnbHICTIO
KJIIHIYHUX MOposBiB. He3pakatoun Ha TpuBaly 1CTOPIIO BUBYEHHS JIaHOI IMAaTOJIOTII,
HeliporenHa ¢opma CBAI'K 1 jgoci 3anumaerbcst OJHIEIO 3 HAWUCKIAAHIINIMX Y
JTIarHOCTUYHOMY IUJIaHl, 10 3YMOBJIEHO SIK CKJIQJIHOIO aHATOMIYHOIO OPTaHi3alli€lo
BEpXHBOI amepTypH TPYAHOI KIITKA, TakK 1 HeCHeIu@IUYHICTIO KIIHIYHOT
CUMIITOMATHKHU.

AHaTOMIYHA 30HA BEPXHbBOI allepTypH TPYJIHOI KIITKU € MPOCTOPOM 3 BHUCOKOIO
KOHIEHTPALIEI0 JKUTTEBO BAXKIUBUX CTPYKTYp, y SIKOMY IUIEYOBE CIUJIETEHHS
MPOXOJUTh MK KICTKOBUMH €JIEMEHTaMH (KJIFOUMIICIO, IEPIIUM PEOPOM), M’ I30BUMHU
YTBOPEHHAMU (MEPEIHIM 1 CepelHIM ApaOUHYACTUMHU M A3aMU, MIIKIIOYUIYHUM
M’S30M) Ta 3B’SI3KOBMM amapatoM. HaBiTh He3HayHl aHATOMIYHI BapiaHTH abo
CTPYKTYpHI 3MIHM B WI{d AUIAHII MOXYTh MPU3BOJUTU O KOMIIpECii HEPBOBHX
BOJIOKOH, IO KJIIHIYHO MPOSIBISETHCA IIMPOKUM CIIEKTPOM CHUMIITOMIB — BIJ
MOMIPHOTO JHCKOM(OPTY [0 BUPAXKEHHX HEBPOJOTIYHUX MOpyleHb. OcoOnuBy
CKJIQ/IHICTh CTAHOBJIATH BUMAJKM 3 HETUIIOBOIO CHUMITOMATHKOIO, KOJM KIiHIYHA
KapTHWHA HE BIJANOBI/Ia€ KJIACUYHUM OMUCAM CHHAPOMY Ta IMITY€ 1HIII HEBPOJIOTIYHI,
OpTOMEANYHI a00 CYJIMHHI 3aXBOPIOBAHHS.

Hertumnosi nposiBu, 30kpema audy3Hi 60I0BI CHHAPOMH, CEHCOPHI MOPYIICHHS
0e3 4YiTKOT JAepMaTOMHOI JIOKali3allli, BEreTaTUBHI po3iaad Ta (YHKIIIOHAIbHI
0OMEKEHHS BEpXHBOI KIHIIIBKU, CYTTEBO YCKJIAJAHIOIOTh MU(EPEHITIHHY A1arHOCTUKY
Ta MOXYTh MMPU3BOANTHU 10 HEE(EKTUBHOTO JIIKyBaHHS.

VY 3B’SM3Ky 3 UMM akTyaJlbHUM € TOTJIMOJICHU aHaTOMO-KJIIHIYHUN aHaji3
HEHWPOTreHHO1 KOMIIPECii BEpXHBOI allepTypHu TPYAHOI KIIITKH 3 ypaxyBaHHSAM BaplaHTIB
OyllOBM aHATOMIYHMX CTPYKTyp Ta OCOOJMBOCTEHl (OpMyBaHHS HETHUIIOBOL
CUMIITOMATUKU. Takuii miIXiJ] J03BOJIsI€ Kpalle 3p03yMITH NaTOT€HETUYH1 MEXaH13MH
PO3BUTKY CHUHAPOMY, IMIJBUIIATHA KJIIHIYHY HACTOPOXKEHICTh JIIKapiB pi3HUX
CICLIAIBHOCTEN 1 CHPUATH BJOCKOHAJEHHIO JIarHOCTUYHUX Ta JIKyBaJIbHHUX
QITOPUTMIB Y TAIIEHTIB 3 JAHOO MATOJIOTIELO.

MeTta: aHani3 aHATOMIYHUX TEPEAYMOB PO3BUTKY HEHPOTEHHOI KoMIpecii
BEPXHBOI anepTypy TPYIHOT KIITKU Ta y3araJbHEHHS KITHIYHUX MPOSBIB 13 aKIICHTOM
Ha aTUTIOBl CUMIITOMH.

Marepiaaun ta mMeroau. JlaHe MOCTIKEHHS BHKOHAHO y (opmaTi OrjisaoBoOi
CTaTTi 3 BHUKOPUCTAHHSIM METOJIB aHajii3y Ta y3arajibHEHHsS HAayKOBUX JDKEpell.
Marepianamu AOCHIPKEHHST CTajdd CydacHi myOJikaiii BITUM3HSHUX 1 3apyOlKHUX
aBTOPIB, MPUCBSIYEHI MPOOIEMI HEHPOTeHHOT KOMIPECii BEPXHbOI anepTypu IPyAHOI
KJIITKH, OCOOJIMBOCTSIM i1 aHaTOMIYHUX NEPEIyMOB Ta KIIIHIYHUX MPOSBIB, 30KpeMa 3
HETUIIOBOKO CUMIITOMATUKOIO. Y TMpoIleci poOOTH 3aCTOCOBYBAIUCS TaKl METOIU
JOCTI/DKEHHS: OMHCOBUMA METON JJI XapaKTePUCTHUKH aHATOMIYHUX CTPYKTYp
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BEPXHBOI anlepTypH TPYAHOI KIITKU; TOPIBHSUIBHUM METOJI J1JIsl 31CTABJIECHHS TUITOBUX
1 aTUMOBUX KJIIHIYHHUX MPOSIBIB HEMPOTEHHOI KOMIIpecii; aHAMITUYHUN METOH s
OIIIHKA B3a€EMO3B’S3Ky MK aHATOMIYHHUMH OCOOJMBOCTSAMH Ta KIIIHIYHOIO
cumMnToMaTukoro. OTpuMaHi AaHi OyJiu CHCTEMAaTH30BaHI Ta y3arajdbHEHI 3 METOIO
dbopMyBaHHS  LITICHOTO aHATOMO-KJIIHIYHOTO YSBIEHHS TMPO JOCITIKYBaHy
natoJiorito. TakoX B CTAaTTi ONWCAaHUN KIIHIYHUN BHIIAJOK, OIMYOJIIKOBAHUU Y
daxoBoMy MeTonWyHOMY BHAaHHI. OmHC KIIHIYHOTO BHUMAAKYy HaBeAeHO Oe3
PO3KPUTTS MEPCOHAIHUX JAaHUX, 3 YPaXyBaHHAM MPUHLIUIIB O10€TUKH.

Pe3yabtatu. Cunapom BepxHboi rpyaHoi aneptypu (Thoracic Outlet Syndrome
— TOS) — ue Tepmin, 1m0 onucye Miclie (JOKami3aliio) 3aXBOPIOBaHHS, a HE HOro
npuurHy. Ll maTosoris cxoka 3 1HIIMMHU HEBPOMATISIMHU, HANpPUKIad, CUHIPOMOM
3am'sICTHOTO KaHally, 1 € TOCTaTHRO MOIIKUPEHOI0 B yacToTi Bia 3 1o 8 Ha 1000 ocib [1,
ct. 137]. Inomi 3maBirorounii GakTop MOKHA JIETKO Bi3yali3yBaTh Ha 3HIMKax
(HampukIia, noAaTKOBE mUHEe peOpo abo MmyxiuHa). Y OUIBIIOCTI MAIl€HTIB HaBITh
[P BUKOPUCTaHHI Cy4YaCHUX METOJIB PaJiolarHOCTHUKU HE BAAETHCS BI3yalll3yBaTH
3JIaBJIIOIOYNI YNHHUK.

BepxHiii OTBIp TpyAHOI KJIITKA — 1€ KICTKOBO-()acLiaIbHO-M sI30B€ YTBOPEHHS,
AKe 3a0e3revuye aHaTOMIYHUN 1 QYHKIIOHAIBHUM NepexiJl MK IIMIHOIO Ta IPyIHOIO
ainsakamu, TyT IpoXoAsTh €IeMEHTH HEPBOBO-CYMHHOTO My4ka. Uepes mpocTopoBy
OOMEKEHICTD 111 IUITHKA Ma€ BUCOKY UyTJIMBICTh HABITh /10 HE3HAYHUX aHATOMIYHHMX
BiIXWieHb. Lle B CBOIO 4epry mpu3BOAUTH JI0 KOMIIPECI BIAMOBIAHUX CTPYKTYp 1
BUHUKHCHHS KIIHIYHOI cuMnToMaTuku. HalgacTimie BinOyBaeTbcs CTHUCHEHHS
HUKHBOTO CTOBOYpa IUIEUOBOTO CIUIETEHHS (TIEpE/IHI TUIKK CIIMHHOMO3KOBUX HEPBIB
C81Thl).

HepBoBo-CyuHHMI My4OK, NPOXOASYM BiJ IIHi A0 MaXBOBOI MOPOXHUHH
HaWYacTIIie MOXK€ CTHUCKATHCh y 3 aHATOMIYHMX YTBOpaX: MIKIpaOHMHYACTOMY,
peOEpHO-KITIOUMYHOMY Ta Yy MiAA36000M0II0HOMY TIPOCTIpax.

Kowmmnpeciiinniit CBAI'K HaityacTtime 00yMOBJIE€HUN BPOKEHUMHU aHATOMIYHUMUA
aHOMAJIIIMU CTPYKTYp, 1m0 (GopMyIOTh LI TpocTopu. Hampukiaa moaaTkoBi MIKHHI
pebpa abo (PiOpo3HI €KBIBAICHTU HMIMHHUX pedep, HAAMIPHO PO3BUHEHI IMONEPEYHI
BiipocTkn VII mmitHoro xpeoOis, aHoManii MICIb MPHUKPIIJIEHb Ta MPOXOIKEHHS
MEePEIHHOTO 1 CEPETHHOT0 IPAOMHYACTOTO M’ sI31B, TOJAATKOBUM IpaOUHYACTUN M S3 Ta
1HII BaplaHTH M’s30BUX aHomaiii. Takok Moke OyTH HacHiAKOM IIUIBHOTO
pO3TallyBaHHs HOPMaJIbHUX aHATOMIYHUX CTPYKTYp, HANPUKIAJ Yy JIOAEH 3 1o0pe
PO3BUHEHUMH M'si3aMU 111€1 00J1aCTI.

Miuixapabunuactuit mpocTip. OCKUTBKH MEepeAHiil 1 cepeHiil [pabuHYacTi M’ 31
MPUKPITUTIOIOTHCS TIOTEpey 1 M03aay Bif OOPO3HH MiAKIIOYHYHOI apTepii, TO MiX
MU M s3aMU HaJ [ peOpoM yTBOPIOETHCS MDKApaOUHUYAcTUi  TpocTip  (spatium
interscalenum), yepe3 KUl MPOXOIATH MIAKIIOUYNYHA apTEPIisl 1 CTOBOYPH MJICHOBOTO
HEPBOBOT'O CIJIETCHHS [2].

Yepes Te 1m0 1el npocTip AOCTaTHBO BY3bKUH, MpH rinepTpodii ApabuHYacTHX
3allleMJICHHSI aHATOMIYHUX CTPYKTYp, IO MPOXOAiTh B IIboMy Micii. Haliuacrime e
OB’ A3aHO 31 3MIHAMH CaMe MePEeIHhOTO IpaduHYacTOro M’si3y (Mmai. 1).
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Interscalenum
Rl T
Mau. 1. Bmict Mikapabunyacroro npocropy. Tyt 306pa>1<eHo IJICYOBE CIUJICTCHHS
Ta MAKIIOYAYHY apTepiro, 10 MPOXOIATh MiX IEePEAHIM Ta CepeIHIM CXOI0BUMHU
M'si3aMU 4epe3 MIKCXOJ0OBUI TPUKYTHHUK.
Jxepeno pucynka: https://www.semanticscholar.org/paper/Descriptive-anatomy-

of-the-interscalene-triangle-to-Dahlstrom-
Olinger/flef55c41e7a8de3b68061a554bb71050e204bf6

PeGpoBo-kimrounynuii mpocTip (spatium costoclaviculare) po3TamoBaHmiAi Mix
KITIOYHIICIO Ta MepiuM pedpom (Mai. 2A). Y HOpMi BUCOTA MPOMIKKY MIXK KITFOUHUIICIO
1 mepmuM pedpom nocuth mupoka (Maji. 2B). HelipoBackymsipHuii My49oK MPOXOIUTH
yepe3 el MPOMDKOK TPOXM BHILE TMepHioro pedpa i Hkde kiatouuii. OaHaK mpu
BIIBEeAEeHH] a00 MIAHATTI IUIEYa BUCOTA PEOPOBO-KIIFOUNYHOTO IIPOCTOPY 3BYIKYETHCS.

Mau. 2A. 3pi3, OTpUMaHu# TICIs BUAAICHHS BEJIMKOTO TPYIHOTO M'si3a, TTOKa3ye
peOepHO-KITIOUNYHUN MPOCTIP (YEPBOHMI OBa) Ta MaJIMK MO3arpyIHUMA MPOCTIP
(cxkoBTHH oBai). Pmi — manuii rpyaauit M's3. Man. 2B. 3pi3, orpumanuii micis
BUAJICHHS MaJIOTO TPYyAHOTO M'si3a, TOKAa3y€e CYAMHHO-HEPBOBUH y4yokK. C —
KITIOYHIIS, IPsiMa YOpHA CTPLUIKA TaXBOBA apTepis, BUTHYTa YOpHA CTPLJIKa MaXBOBA
BEHa, Ol1a CTpiJIKa MJIedoBe CIJIETeHHS. [3, CT. 6].

Jlxepeno pucynka: https://pubs.rsna.org/doi/abs/10.1148/rg.266055079
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[Tlinm3ro60moaiOHuii  mpocTip  (spatium  subcoracoideum) 3HaXOAUTHCS B
MEePEAHBO-BEPXHI YAaCTHHI IUIEYOBOTO TM0Osca, JE€ 3BEPXy HOTO OOMEXKYye
13000T0A1I0HM BIIPOCTOK JIOTIATKH, CIIEPEAY — CYXOKHUIUIIM Majoro TPyIHOTO M s34,
a 3337y — MEPEIHBOI0 CTIHKOIO TPYAHOT KIITKH. Yepe3 1eil mpocTip MPOXOIaTh TSIKI
MJICYOBOTO CIUICTEHHS Ta TTAXBOBI CyAWHH, sIKI OCOOJIMBO BPA3JIMBI IO CTUCHEHHS ITi]T
yac JAMHAMIYHUX PYyXiB BEpXHbOI KIiHIIBKH. HelpoBackynspHe CTUCHEHHS B
136000T0/1I0HOMY MPOCTOPI HaYacTile BUHUKAE BHACTIIOK rimepTpodii, ¢hidpo3y
Majoro TpyJHOTO M’s3a, a TaKOX IIiJ] 9ac TIOBTOPIOBAHUX PYyXiB HaJ TOJIOBOIO.
3BY>KEHHSI LIbOTO MPOCTOPY 3a3BUYAll MOCUIIOETHCA ] Yac BiJIBEJICHHS, 3TMHAHHSA
rieya.

Bpomxeni anaToMmiuH1 aHOMATII.

KictkoBi anomanii. ¥ HopMmi moauHa Mae 12 map pebep, mpote iHOAI y 0ci0
3yCTpiYalOThCs BPOKEHI aHOMANii y BUIUISAl JOJATKOBMX MIMHHUX pebep. Ix
MOP(QOJIOTIUHI XapaKTEPUCTUKU MOXKYTh CHUIBHO BIJAPI3HATUCA — BiJ MOJOBKEHOTO
nonepeyHoro Bigpoctka C7 o Maibke cdopmoBaHoro pebdpa. Ilpu HasiBHOCTI
BEJIMKOTO JOJAaTKOBOTO pedpa MOoro BepxiBKa KOHTAKTYE 3 TEPIIUM pedpom,
3MEHIIYIOUM [[1aMETp BEpPXHBbOI amepTypud 1 CTBOPIOIOYM KOMIIPECIK0 HEPBOBO-
CYJIMHHOTO ITy4Ka (Ma. 3).

|
Mau. 3. PeHTreHiBChbKHM 3HIMOK TPYHOT KJIITKH, 1110 NTOKa3ye HasBHICTb JOAaTKOBOI
napu pedp, 10 BIAXOAATH BiJ Tia 7-To muitHOro pedpa (6um crpinku). [loznauku
MMOKa3yI0Th HOpMaJIbHI nepii pedpa. [4]
Jlxepeno pucynka: Wise R. Seventh cervical rib associated with subclavian artery
occlusion and multiple infarcts. J Neurosci Nurs. 2008;40:169-172.

Anomauti nepmoro pedpa. AHOMaJIbHI, 37JaMaHi a00 HEMPaBUJILHO PO3TAIIOBaHI
nepun pedpa MOXYTb CIPUYUHUTH KOMIIPECIHHUN CHUHAPOM, PO3TATYyIOUM abo
3/1aBJIIOIOYM HEPBOBO-CYJMHHUN My4oK. BpomkeHi aHomanii, Taki sk pedpa, 110
3pociucs abo PO3JIBO€EHI, € a00pe BIIOMUMHU NPUYUHAMHU CUHAPOMY BEPXHBOI
anepTypu.

Sk 1y BUNaAKy 3 IMAHUMU peOpaMu, J1arHOCTYBAaTH aHOMaJii Mepioro pedpa
MOYKHa 3a JIONIOMOTOI0 PEHTTEeHIBCHKOTO 3HIMKa. OJIHAK CKJIaJlHA aHATOMisl TIEPIIIOTo
pedpa, MepeKpUTT CYCIIHIX KICTOK Ta PI3HOMaHITHICTh MATOJIOTIA MEpIIOro pedpa
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YCKJIAJHIOIOTh J1arHOCTUKY. TouHy omiHKy 3abe3neuye KT, OCKUTbKM PEHTI€H MOXKe
HE B1JOOPa3UTH CKIQIHY aHATOMIIO.

®i0po3HO-M’5130B1 TSHKI Ta aHOMAaNbHI M’s130B1 myuykd. JlogaTtkoBi Mm’s3u abo
b16po3HI TSAXKI MOXKYTh CTHCKAaTH HEPBOBO-CyAMHHUN my4ok. Hampuxman, scalenus
anticus, scalenus minimus Ta subclavius posticus BIIXOASTH BiA MOMEPEUHHUX
BIJIPOCTKIB IMIMMHUX XPeOIIiB J0 MEpIIOro pedpa i 37aTHI BUKIMKATH KOMITPECIIO IPU
CKOpPOYEHHI a00 HATATY.

[HOMI KPOBOHOCHI CYyJMHH, a camMe JIOJATKOBI TUIKM ITIKIIOUYAYHOI apTepii uu
BEHU BUKJIMKAIOTh 37]aBtoBaHHs. L1 cynuHu nyke BaXKKO 1arHOCTYBAaTH Ha 3HIMKaX,
1 3a3BHYAM 1X BUSABIISIOTH 111 Yac omeparti.

Kainiuauii Bunagok. 67-piyHa »iHKa CKap)Kwiacs Ha OUTb y JIBIH pyIl MiCIs
Olomcii M's31B yepe3 IiJI03py Ha MOJIMIO3UT. Bbilb MOIIMPIOBABCS Ha BHYTPIIIHIO
CTOpPOHY IUIeYa, JIONATKy, HUXHIO YACTUHY PYKH Ta 3rojoM Ha oOmuyud. [lexyuwnii
O171b BUHUK B OYHHIIl, TIOYAJIOCS OHIMIHHS Ti€l % cTOpoHHU obOmuuus. [loripmmmocs
KOBTaHHS, 3'ABHJIMCS HYJOTa, BIAYYTTA CIaOKOCTI, 3allaMOPOYEHHSI Ta MOPYIICHHS
cepuieBoro putrmy. [lamienTka BidyBaia NOCTIHHUM TOJOBHUM 0171k, 1 KUJIbKA pa3iB Ha
piK OUIb TOCHJIIOBaBCS — CTaBaB HECTEPHHUM, CYMNPOBOJXKYBaBCS OJOBOTOIO.
BonboBuii cuHApOM HAOYB PE3UCTEHTHOCTI JI0 OMIOIIHUX TMpenapaTiB, TOMY IIOPOKY
MPOBOJMIINCS HEpBOB1 Onokaau. Ilanpnamis ruieya maileHTKM CHPOBOKyBajia OUIb
HelponatuyHoro xapakrtepy. IIpoBokariliiiHi mpoOu CHHAPOMY BEPXHBOI anepTypu
Oynu TO3UTUBHUMH (IIPOBOKYBAaB CHJIBHMM O y MPOEKIi MIXKIpaOUHYACTOrO
TPUKYTHUKA, 3 ippajiali€eo B o0iuyys Ta miede). Pyxu mieya Oynu oOMeKeH1, BOHA
HE MorJa MITHATA PYKH A0 TOPU3OHTAIBHOI IutonuHu. Cuiia J1iBOI PyKHM 3HAYHO
3HIDKEHA (J1iBa pyka — 8 Kr, mpaBa pyka — 18 kr). Ilicns oIiHKM BCiX CHUMMTOMIB
MaIieHTIl OyJI0 MocTaBieHo aiarHo3: «KoMmmpeciiHuil CUHAPOM BEPXHBOI anepTypu
rpyaHoi kmiTkuy». CyJIWHHO-HEPBOBUHM My4OK OYJO 3BIUIBHEHO IIJISXOM PO3THHY
nepeAHboro apadbuHoBoro M'siza. Ilicms  omeparii  3aranbHe — CamMONOYYTTH
nokpamuiocsi. ['osoBHUI OUTb OUIbIIE HE CUJIBLHUM, OUTHL Ta OHIMIHHS B OOJWYYl
3HUKJIM. Pyka Oinbiie He 60auTh 1 He HiMi€e. [[IAHATTS pyku He Bukinkae 6oito. JKoiHi
MOJIOKEHHSI YU PYXU HE MPOBOKYIOTH OU1b Ta OHiIMIHHA. Cuia 30u1bIumiacs (mpasa
pyka - 20 kr, miBa - 18 xr) [5, ct. 71].

JMiarnocTuka. B 3amexHOCTI BiJ CTPYKTYpH, IO 3a3Haja KOMIPECii CHHIAPOM
TPYyAHOI amepTypu KIacH(iKyIOTh SK HEHWPOTCHHHH, apTepialbHUN a00 BEHO3HHIA.
Krniniuna xapTuHa € JOCUTh BapiaOenbHOIO 1 3aJIEKUTh BiJ aHATOMIYHUX
ocobmmBocTe 1 Jokamizamii kommpecii. CumnTomMu 3a3Bu4ail He crenuivHi 1
HaraJlytoTh paJuKyJIONATIIO MIUIHOTO BTy a00 cepIieBO-CyIMHHI TOpyIeHHs. [lyis
JTIarHOCTUKHU JIAaHOTO CHHIAPOMY HEOOXigHI JaHi 00 €KTUBHOTO OOCTEKEHHS Ta
BUSIBJICHHSI aHATOMIYHUX OCOOJIMBOCTEH, SIKI OIIHIOIOTHCS CYYaCHUMU METOJaMH
Bi3yanizauii. be3 4iTKMX 3HaHb aHaTOMIYHUX B3a€MOPO3TAllyBaHb, A1arHO3 PU3UKYE
3QIMITUTUCSA XWOHWUM, IO SIK HACHIJOK TPHU3BEIAE JIO HEMPaBUIBLHOI TaKTHUKU
JikyBaHHs. PeHTreHorpadis mmui, rpyAHOI KJIITKA Ta CUMETpUYHA pEeHTreHorpadis
TJIeyelt BUSBIISIE BpOKeH1 a00 HaOyT1 aHoMalii KicToK. JloriepiBchbKe TOCTIIKEHHS
JI03BOJISIE OILIHATH KPOBOTIK y MIAKIIOUMYHUX Ta MaXBOBHX CYJWHAX Yy CIIOKOi Ta
(yHKIIIOHATBHUX TONO0KEeHHAX. EMI-nmociikxeHHs Maaux M’s31B KUCTI Ta OIIHKA
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napaMmeTpiB MPOBIJTHOCTI B CEHCOPHHUX Ta PYXOBHX BOJIOKHaX JIKTbOBOTIO,
CEepEeIMHHOr0 Ta IIKIPHOTO MEIalIbHOTO HEpBIB MEpenruiiuys, y KoMmOiHamii 3
BI/IMOBIIHUMHA TE€CTaMH TMO3WIIIOHYBAaHHS I 4Yac JOIJIEPIBCHKOTO JIOCHIKCHHS
J03BOJISIIOTh  BUSIBUTH  TIOIITKO/DKCHHS IUICYOBOTO CIUICTEHHS Ta BUKIIOYHTH
paaukyomnatito kopinmiB C8-Thl.

CBoeuacHe JIIKyBaHHS Ma€ BHpIMIaIbHE 3HAYCHHS 71 3aM00IraHHs 3amyIleHHS
MATOJIOTIYHOTO MPOLIECY Y BUTIIAII KOMITPECii HEPBOBOT CUCTEMH, sIKA MOXKE MPU3BECTU
1m0 atpodii M’s3y Ta moripiieHHs (QyHKI KIHIIIBKM a00 CYJIWHHOI KOMIpecii, siKka
IPU3BOJUTH 10 CTEHO3Y, TPOMOO03Y a00 aHEBPU3MU MIAKIIOYUYHUX apTePiil.

BucnoBok. CBAI'K — nommpene HeBpoJIOTiyHE 3aXBOPIOBAHHS 3 PI3HOMaHITHUMU
CUMIITOMaMU. 3/1aBJICHHS 3a3BUYail BUHUKA€E B PE3yJbTaTl BPOKEHUX a00 HaOyTHX
3MIH y HaBKoJMIIHIX (iOpo3HHX Ta (PiOpo3HO-M'SA30BUX CTpykTypax. lle
3aXBOPIOBAHHS J0CI MAJIOBIIOME MEAUYHUM (haxiBIsSIM, YaCTO HOTO HE MiT03PIOI0Th
a00 J11arHOCTYIOTh ITi3HO.

Jlanuit KITIHIYHANA BUIIAJ0K JEMOHCTPYE, 110 HaBITh HE3HAYH1 aHATOMIYHI JIeBlaIlii
3/1aTHI CIPUYMHUTH aTUIOBY KIIIHIYHY CUMITOMATHKY, SIKA BaKKO J1arHOCTYEThCSI.
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MEDICAL TERMINOLOGY IN ENGLISH:
IMPORTANCE FOR FUTURE DOCTORS

I'natok Okcana IBaniBHa
BUKJIaIauka Kadeapu MOBO3HABCTBA
IBanO-DpaHKiBCHKHI HAIlIOHATBHUA METUYHUN YHIBEPCUTET

Konapun Anina AprypiBHa
CryneHnTtka
IBano-DpaHKiBCHKUI HAITIOHATBHUN METUYHUN YHIBEPCUTET

Introduction. In the context of the ongoing modernization of higher medical
education, the development of professional language competence has become a critical
component of training future healthcare professionals. English, as the global lingua
franca of medicine, plays a pivotal role not only as a means of communication but also
as an essential tool for acquiring, processing, and transmitting medical knowledge. As
noted by Crystal, “English has become the global language of communication in
science and medicine” [7].

Medical terminology constitutes a specialized lexical system that enables
healthcare professionals to describe anatomical structures, physiological processes,
pathological conditions, diagnostic procedures, and therapeutic interventions with
precision. According to Chabner, “medical terminology is the language used to
precisely describe the human body and its associated components, conditions, and
processes” [1]. Its foundation in Greek and Latin roots necessitates a structured and
interdisciplinary approach to learning [3].

Thus, the study of medical terminology in English within medical education is not
limited to linguistic proficiency; it serves a practical purpose—preparing future doctors
for effective, ethical, and internationally competent communication in the healthcare
environment.

The aim of this study is to analyze the significance of English medical
terminology in the professional training of future doctors; to identify effective methods
for its acquisition; and to substantiate the importance of an interdisciplinary approach
in mastering medical language.

In addition, the growing role of evidence-based medicine requires future doctors to
actively engage with international scientific literature, the vast majority of which is
published in English. The ability to accurately interpret medical terminology directly
affects the quality of understanding clinical guidelines, research findings, and treatment
protocols. Therefore, insufficient knowledge of medical English may lead not only to
academic difficulties but also to potential professional limitations in future practice.

Main Body

1. The Role of Medical Terminology in Professional Communication

Medical terminology is a fundamental component of professional competence in
medicine. It ensures unambiguous communication among healthcare professionals,
minimizing the risk of errors in diagnosis and treatment. As emphasized in Dorland’s
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lllustrated Medical Dictionary, standardized terminology “provides clarity and
precision necessary for effective medical communication” [4].

The use of consistent terminology is particularly important in clinical
documentation. Accurate recording of patient data, diagnoses, and treatment plans
depends on the correct application of medical terms. The International Committee of
Medical Journal Editors highlights that clarity and accuracy in medical writing are
essential for patient safety and scientific integrity [5].

Furthermore, English medical terminology is indispensable in the context of
globalization. The majority of scientific publications and international medical
guidelines are produced in English, making it essential for future doctors to understand
and actively use this language in their professional activities [2].

Moreover, the use of precise terminology contributes to effective interdisciplinary
collaboration within healthcare teams. Modern medicine increasingly relies on
cooperation between specialists of different profiles, including surgeons, therapists,
pharmacists, and laboratory diagnosticians. In such environments, standardized
terminology serves as a universal communication tool, ensuring consistency and
reducing the likelihood of misunderstandings that may negatively impact patient care.

2. Linguistic Features and Structure of Medical Terminology

Medical terminology is characterized by its systematic structure, primarily derived
from Greek and Latin morphemes. Terms are typically composed of prefixes, roots,
and suffixes, each carrying specific meaning. For example, the term hypertension
combines “hyper-" (excessive) and “tension” (pressure), indicating elevated blood
pressure.

Glendinning and Holmstrom note that “understanding the structure of medical
terms significantly improves comprehension and communication in clinical settings”
[3]. This morphological awareness enables students to interpret unfamiliar terms and
apply them accurately.

Additionally, medical terminology reflects the characteristics of scientific
language: precision, objectivity, and consistency. These features are essential for
maintaining professionalism and avoiding ambiguity in medical discourse.

Another important linguistic aspect of medical terminology is its dynamic nature.
New terms constantly emerge as a result of scientific and technological advancements,
particularly in fields such as genetics, molecular biology, and digital medicine.
Consequently, future doctors must not only master existing terminology but also
develop the ability to adapt to continuous lexical changes and integrate new concepts
into their professional vocabulary.

3. Interdisciplinary Approach to Learning Medical Terminology

Effective acquisition of medical terminology requires an interdisciplinary approach
that integrates linguistic knowledge with clinical training. Cook emphasizes that
“language learning is most effective when integrated with subject-specific content” [9].
For example, during anatomy courses, students simultaneously learn the English
terminology for anatomical structures, reinforcing both conceptual understanding and
language acquisition. Similarly, clinical training provides opportunities to apply
terminology in real-life scenarios, such as patient interviews and case presentations.
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This approach not only enhances retention but also develops critical thinking and
professional communication skills. According to Adams and Urban, “the integration
of language and medical education improves both communicative competence and
clinical reasoning” [10].

Furthermore, interdisciplinary learning environments promote the development of
soft skills, such as teamwork, adaptability, and problem-solving. These competencies
are essential for modern healthcare professionals, as they must operate in complex and
rapidly changing clinical settings. The integration of language and professional training
enhances not only knowledge acquisition but also the overall readiness of students for
real-world medical practice.

4. Teaching Methods and Educational Strategies

Modern medical education increasingly relies on interactive and student-centered
teaching methods. These include case-based learning, simulations, and digital tools, all
of which contribute to more effective learning outcomes. The World Health
Organization emphasizes that “effective communication training is essential for
improving healthcare delivery and patient outcomes” [6]. Interactive methods, such as
role-playing doctor-patient interactions, help students develop both linguistic and
interpersonal skills.

In addition, digital platforms and medical databases provide access to authentic
materials, allowing students to engage with real-world medical texts and terminology.
McCarter highlights that practical language use in professional contexts enhances both
confidence and competence [2]. To improve educational outcomes, it is recommended
to integrate interdisciplinary courses, update teaching materials according to
international standards, and promote active learning strategies.

It is also important to emphasize the role of self-directed learning in mastering
medical terminology. Independent work with medical texts, participation in online
courses, and the use of specialized mobile applications enable students to reinforce
their knowledge outside the classroom. Such approaches foster lifelong learning habits,
which are crucial in the medical profession, where continuous education is a
fundamental requirement.

5. Ethical and Cultural Dimensions of Medical Communication

Proficiency in medical terminology also contributes to ethical and culturally
competent communication. Doctors must be able to explain complex medical concepts
clearly while maintaining empathy and respect. The ability to communicate effectively
in English allows healthcare professionals to interact with patients from diverse
backgrounds and participate in international collaboration. This is particularly
important in the context of global health challenges.

As emphasized by the WHO, clear communication is directly linked to patient
safety and quality of care [6]. Therefore, language competence is not only a
professional requirement but also an ethical responsibility.

In addition, the use of appropriate medical terminology plays a significant role in
maintaining patient trust. Clear and accurate explanations help reduce patient anxiety,
improve adherence to treatment, and enhance overall satisfaction with healthcare
services. Thus, linguistic competence becomes an integral part of patient-centered care.
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Conclusion. The study of medical terminology in English is an essential
component of professional training for future doctors. It ensures the development of
precise, logical, and ethically appropriate communication skills necessary for medical
practice.

The effective implementation of an interdisciplinary approach is based on three key
principles:

« Contextual integration — understanding terminology in real clinical situations;

« Systematic learning — organizing knowledge into a coherent terminological
system,;

« Practical orientation — applying knowledge in professional communication.

In the context of rapid globalization and digitalization of healthcare, the importance
of English medical terminology will continue to grow. Future doctors must be prepared
to function in an international professional environment, where effective
communication is a key factor of success. Therefore, improving language training in
medical education should remain a strategic priority.

The integration of linguistic, medical, and communicative competencies creates the
foundation for the comprehensive development of future healthcare professionals.
Mastery of English medical terminology enhances professional mobility, supports
international collaboration, and ultimately contributes to improved healthcare
outcomes.
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YMOBH PO3BUTKY KPUTUYHOI'O MUCJIEHHS
CTYJEHTIB HA 3AHSTTSX 3 AHIJIIMCBKOI MOBHU

Jlemenko Ouiena IlaBiaiBHa,
CTapIIni BUKIaAay,
Kadeapa (ionorii Ta MOBHUX KOMYHIKAITii

Jleoninos /Imutpo,

CTYJEHT

4 xypcy rpynu OII-22-11

JIHITPOBCHKUI JepKaBHUN TEXHIYHUN YHIBEPCUTET,
M.Kam’sHCbKe, JIHITpOoneTpoBChKa 00

Y cydacHOMy OCBITHBOMY MPOCTOpPl PO3BUTOK KPUTHYHOTO MHUCIEHHS
BU3HAYAETHCS SIK OJIHA 3 KIOUOBUX KommeTeHTHocte XXI cromiTrs. 3rigHo 3
migxomaamu Ilitepa darione, KpUTUYHE MUCIICHHS BKJIIOUYA€E IHTEPIIPETAIIilo, aHAi3,
OILIIHIOBaHHS Ta camoperyJsinito [1, ¢.15]. ¥V BiTUn3HAHIN neaaroriii 3Ha4HUN BHECOK
y nociimkenss 1€l npoonemu 3aiicauna O. . TlomeTyH, sika po3risigae KpUTHYHE
MUCJIEHHS SIK 3[IJaTHICTh OCOOMCTOCTI JI0O CaMOCTIMHOTO OCMUCIEHHS iHdopMmallii Ta
MPUIHATTS OOIPYHTOBAHUX pillieHb [2, ¢. 29]. Y KOHTEKCTI HaBYaHHS AHTJIHCHKOI
MOBU PO3BHUTOK KPHUTHYHOTO MUCJICHHS HaOyBa€ OCOOJMBOTO 3HAYEHHS, OCKLIBKU
IHIIOMOBHA KOMYHIKallld Iepeadadae HE JHIIE BIiATBOPEHHS 3HAaHb, a M iX
IHTEpHPETALIIO Ta OLIHIOBAHHS.

MeTtoro ToCiKEHHS € BU3HAYEHHS M€IJarOT1YHUX YMOB Ta METOAMYHUX IMiIXO1B
70 PO3BUTKY KPUTUYHOTO MHUCJIEHHS CTYICHTIB Ha 3aHATTSIX 3 AHTIHCHKOI MOBH.
Kputnune MHUCITICHHS pO3TIAAAETHCS K MOEIHAHHS KOTHITUBHUX 1 METaKOTHITUBHUX
yMminb. Ha nymky Jlianum XasnmepH, BOHO BKIIIOYa€ HAaBUYKHM aHAJI3y apryMEHTIB,
OIIHIOBAHHS JOKa31B 1 MpUHHATTA pitieHs [3, ¢.201]. Moaens Puuapaa [Tona ta Jluaam
Enpaep akueHTye yBary Ha cTaHAapTax MUCIEHHS (SICHICTh, TOYHICTb, JIOTTYHICTH ), SIKi
MOXKYTb OyTH IHTETPOBaHI1 y MpoIleC HaBYaHHs MOBH [4, c. 19].

[IpoOnemMHe HaBUaHHS CHpHsE€ aKTHUBI3allli MUCICHHS CTYACHTIB 1 JJIS LBOTO
MoTpiOHE CTBOpPEHHSA MPOOJIEMHO-OPIEHTOBAHOTO  cepenoBuia.  Hampukian,
obroBopenHs temu ‘“‘Should artificial intelligence replace teachers?” cTUMyIIO€
CTYJCHTIB JI0 apryMeHTallli Ta aHaJli3y Pi3HUX TOUOK 30pYy. Sk 3a3nayae O. 1. [lometyH,
BUKOPHCTAHHS MPOOJIEMHUX CUTYAIlI € KIIFOYOBUM YHHHHUKOM PO3BUTKY KPUTHYHOTO
MUCJICHHA [2, ¢. 42].

BukopucTaHHs BIIKpUTHX 3alIMTaHb TaKOX CHPHSIOTH TIHOMIOMY OCMHCIICHHIO
Mmarepiany. Hanpukmnan:

o What are the consequences of globalization for local cultures?

o Do you agree that social media improves communication? Why?

3a nocmimxeHHsM Jlianu XenmnepH, caMme Takl 3alMTaHHs aKTUBI3YIOTh aHATITHYHE
mucnenHs [3, ¢. 204]. Po3BUTOK METaKOTHITUBHUX YMiHb crpuse pediekcii micis
BUKOHAHHS 3aBJaHb (Hampukiaj, self-assessment checklist) momomarae crynentam
YCBIJIOMJTFOBATHA BJIACHHWM Tiporiec mucieHHs. Lleit miaxin miarpumyetses [litepom
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darioHe, KU MiJKPECTIOE POJIb CAMOPETYJIIALIT Y CTPYKTYpPi KPUTHUHOTO MUCIIEHHS
[1, c. 54]. InTepakTBHI METONM HABYAHHS JO3BOJISIIOTH CTYACHTAM aHai3yBaTH
CHUTYyaIlil0, MPUAMATH PIIICHHS Ta apryMEHTYBaTH CBOIO Mo3uiiio. Jlo edhekTuBHUX
METO/IIB HaJIeXKaTh: e0aTH (for/against), ponboBi irpu, KEHC-METOIH.

[TpoexTHE HABYaHHS CTIpUsi€ THTETpaIlii 3HaHb 1 PO3BUTKY aBTOHOMII. Hanpuknan,
CTBOPEHHSI BIIEOTNPOEKTY ‘“‘My sustainable city” nependadae qOCITIIKEHHS, aHATI3 1
mpe3eHTallio pe3ynbTaTiB. HaBuaHHs uepe3 [iAJIBHICTH € OCHOBOIO PO3BHUTKY
MHCIICHHS.

HaBeneMo nexinbpka MpakTHYHUX BIPAB Uil PO3BUTKY KPUTHUYHOTO MHUCIICHHS.

1. Bopasa “Claim—Evidence—Reasoning” (CER). Mera: HaBYMTH CTYJACHTIB
ApPryMeHTYBaTH IyMKY.

Xix poooru:

o CryneHntaM TpoIOHYeTbCs TBepukeHHS: “‘Online education is more effective
than traditional learning.”

o BoHM MarOTh:

o copmymroBaTu no3uilito (claim);

o HaBecTH Jo0Ka3u (evidence);

o TOSCHUTH JIOTIKY (reasoning).

Pe3yabTart: po3BUTOK apryMeHTaIlii Ta JIOT'TYHOI'O MUCIIEHHS.

2. Bopasa “Think—Pair—Share”. Mera: po3BuTok peduiekcii Ta KOMyHiKamii.

Ipuxknan 3aBnauns: “What are the biggest challenges of living in a globalized
world?”

o Think — iHaMBIAYyaJIbHA BIIIOBI/Ib;

o Pair — oGroBopeHHs B mapax;

o Share — npe3eHTarlis 1.

3. lebatu (Structured Debate). Tema: “Artificial intelligence will replace
teachers.”

Poui: for / against / moderators.

Kpurepii oninroBanus:

e JIOTIYHICTh APTYMEHTIB;

e BUKOPHUCTAHHS NMPUKJIIAIIB;

e MOBHA TOYHICTb.

4. Bupasa “Detecting Bias”

Meta: po3BUTOK MeiarpaMOTHOCTI.

3aBnanHs:CTyeHTH aHATI3YIOTh KOPOTKHUI TEKCT HOBUHU Ta BU3HAYAIOTh:
o yIEpEeIKEHI CIO0Ba;

o MaHIMyJIAIIIT;

¢ BIJICYTHICTb JJOKa3iB.
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5. PosaboBa rpa “Problem Solving Meeting”
Curyauisi: komnanis Mmae (HiHaHCOBI TPYAHOIII.
Pouii: Mmenemxep, mapkeronor, HR, inBecTop.
3aBaaHHs: 3HAWTHU PILICHHS 1 ApryMEHTYBAaTH HOTO.

6. IIpoext “My Sustainable City”
@®opMaT: rpynoBHil MPOEKT + Mpe3eHTALIS.
3aBaaHHA:

e JIOCTITUTH IIPOOIIEMY;

e 3aIPOINIOHYBATH PIIICHHS;

¢ IIPE3CHTYBATU aHIJIICHKOIO.

TakuM 4YMHOM, MpPAaKTUYHA peai3allis 3a3HAUYCHUX BIPAB MIATBEPIKYE, IO
PO3BUTOK KPUTHYHOIO MHCJIEHHS MOXJIMBHM 3a YMOB CUCTEMHOIO BUKOPHCTAHHSI
IHTEPaKTUBHHX, MPOOJIIEMHO-OPIEHTOBAHUX 1 pe(IEKCUBHUX METOM1B HaBuaHHs. Lle
crpusic (OPMYBAaHHIO 3/IaTHOCTI CTYJIEHTIB JO apryMEHTOBAHOIO MHCJICHHS Ta
e(hEeKTUBHOI IHIIIOMOBHOT KOMYHIKAITIi.
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TEOPETUKO-METOJIUYHI 3ACAJIU CUJIOBOI
MIAOTOBKU CIIOPTCMEHIB Y KYJIbOBIN CTPLJIbEI
3 HICTOJIETA B KOHTEKCTI HNIIBUIIIEHHSA
PE3YJbTATUBHOCTI 3MAT AJIBHOI JISIJIBHOCTI

Kanamnuk Haranis

CTapIIvil BUKJIAaaay,

Kadeapa NoKeKHO-PATYBAIBHOI Ta (PI3MYHOI MATOTOBKH,
HaBYaJIbHO-HAYKOBUI IHCTUTYT OTIEPATUBHO — PATYBAJIbHUX CHIL,
HarnionansHuil yHIBEpCUTET LIUBUIHHOTO 3aXHUCTY YKpainu, M. Yepkacu

VY cyyacHi#l KyJbOBif CTP1ab01 CIIOCTEPIra€ThCS MOCTIMHE 3POCTAaHHS BHUMOT 0
PIBHS MIJATOTOBJICHOCTI CIOPTCMEHIB, 1110 3YMOBJICHO MiJABUIIEHHSIM KOHKYPEHIIIl Ha
HaIllOHAJTPHOMY Ta MIDKHApOJHOMY piBHSAX. JlOCATHEHHS BUCOKHX CIIOPTHBHHUX
pe3ynbTaTiB y CTPLALO1 3 MicTojJeTa MOTpedye He JMINE JOCKOHAJIOrO BOJIOMIHHS
TEXHIKOIO BUKOHAHHS MOCTPLITY, ajie i BUCOKOTO PIBHS PO3BUTKY (DI3UYHUX SIKOCTEH,
cepell SIKUX MPOBIJHE MicCIle 3aliMae cuiia Ta CUJIOBAa BUTPUBAIICTh. OCOOJUBICTIO
JUSUTBHOCT1 CTPUIBLA-TIICTOJICTHUKA € HEOOXIJHICTh TPUBAJIOTO YTPUMaHHS 30poi y
CTaOUIBHOMY  TOJIOKEHHI, 10  CYHpPOBOUKYETHCA  3HAYHUM  CTAaTUYHUM
HABAHTAKEHHSAM Ha M S3U BEPXHIX KIHI[IBOK, TUIEUOBOTO TOsiCa Ta KOPITYCY.

BaxxnmBUM YMHHUKOM yCHIIIHOCTI BUCTYITY € 31aTHICTh CIOPTCMEHA MiHIMI3yBaTH
KOJIMBaHHA 30poi, 3a0€3MeUnTH CTIMKICTh MO3UIlli Ta KOHTPOJb APIOHUX M’ S30BHUX
HaIpy>KeHb MiJl Yac TMPUIIIIOBAHHS 1 BUKOHAHHS ToCTpiny. HemocrtaTHiii piBeHb
CHJIOBOI TIATOTOBJICHOCTI TMPHU3BOIWUTH JO IIBUIKOI BTOMH, 3POCTaHHS TPEMOpY,
MOTIPUIEHHSI KOOPAUHALIT PyXiB 1, IK HACHIJOK, 3HUKEHHSI TOYHOCTI cTpiibOu. Came
TOMY CHJIOBA IITOTOBKA MOBHWHHA PO3IIISAATHCS SK HEBIJ €MHA CKJIaJ0Ba CHCTEMH
MIATOTOBKM CTPUIBIIB, siKa 3a0e3neuye ONTUMalbHUN (PYHKIIOHAIBHUM CTaH
OpraHi3My TiJ] 4yac 3MarajbHOI JIsJIbHOCTI.

AHani3 ocTtaHHIX JochikeHb 1 nyOmikamiii. CydacHa cucTeMa MiArOTOBKH
CHOPTCMEHIB Y KYJIbOBIM CTPUIBO1 3 MICTONETA XapaKTEPU3y€EThCS KOMILJIEKCHICTIO Ta
IHTErpalicl0 pi3HUX BUIIB MIJTOTOBIECHOCTI, Cepell SKMX BAXKIWBE MICIE 3aiiMae
CHJIOBA ITIITOTOBKA SIK YWHHUK cTa01T13a11ii TEXHIKY Ta I ABUIIIEHHS PE3yIbTaTUBHOCTI
3MarajbHOl AisUTbHOCTI. JlOCATHEHHS BHCOKHMX CIOPTUBHHUX PE3YJIbTATIB MOKIIMBE
JUIIE 32 YMOBH TapMOHIAHOTO TO€AHAHHS TEXHIYHOi, TaKTUYHOi, (I3MYHOI Ta
MICUXOJIOTIYHOI MIATOTOBKH [2, €. 2].

®di3uyHa MArOTOBKA CTPUIBIIB-MICTOJICTHUKIB CHOpPSIMOBaHA TIEpPEeayCciM Ha
PO3BUTOK CTaTUYHOI BUTPUBAJIIOCTI, CHJIOBOI CTIMKOCTI M’$131B BEPXHBOT'O IJICYOBOTO
1osica, KUCTI Ta KOPIyCy, 1110 3a0e3neuye cTabUIbHICTh 03U Ta MIHIMI3alLliI0 TPEMOPY
MiJI 4ac BUKOHAHHS mNocTpiny. JloBemeHo, 1m0 piBeHb (I13UYHOI MiATOTOBICHOCTI
0e3rocepe/IHbO BIUTMBAE HAa (POPMYBaHHS PYXOBUX HABMYOK 1 SIKICTh BUKOHAHHS
TEXHIYHHUX EJIEMEHTIB CTpianom [5, c. 15].

Oco0MBOCTI 3MarajabHOI JISJILHOCTI Y KyJIbOBIM CTPUIBO1 NependayaroTh TpUBaie
yTpUMaHHs 30p01 y CTATUYHOMY TOJIOKEHHI, 1110 00YMOBJIIOE€ HEOOX1AHICTh PO3BUTKY
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CHemiajbHOl CHJIOBOT BUTpHUBajiocTi. [Ipu 1IbOMy BaXXKJIMBUM € HE JIMIIE pPiBEHb
MaKCUMaJdbHOI CHJIM, aje ¥ 3AaTHICTh A0 1 TPUBAJIOro MIATPUMAHHSI ¥y
KBa31130METPUUHUX PEXUMax poboTu m’s31B [4, c. 307].

HaykoBi nmociipkeHHsT CBig4aTh, IO BIOCKOHAJCHHS (I3WYHOI MiATOTOBKH
CTPUIBIIIB MOBUHHO 3[IMCHIOBATUCA 3 YpaxXyBaHHSIM OlOMEXaHIYHHMX XapaKTEPUCTHK
MO3HU «13rOTOBKa», OCKUIBKU HABITh HE3HAUHI BIAXUJICHHA Y MOJIOKEHHI TLIa MOXYTb
CYTTEBO BIUIMBATH HA TOYHICTH CTpinpOu [3, c. 305]. ¥V 1mpomMy KOHTEKCTI CHJIOBa
MIJTOTOBKAa BHCTYMae 3acoO00M 3a0e3ledyeHHsT ONTHMAJIbHOI cTabimizallii pyXxoBoi
CUCTEMU CIIOPTCMEHA.

BaxnuBuM HanmpsiMOM ONTHMI3allii TPEHYBAJBHOTO TMpPOIECY € I1HTerparis
CHellajJbHUX BIPaB, CHPSIMOBAHMX HAa PO3BUTOK CHIJIOBUX SIKOCTEH 13 TEXHIYHOIO
niarorokoro. lle 1o3Bosisie MiABUIMUTH €()EKTUBHICTh 3aCBOEHHS PYXOBHUX JiH Ta
aJlanTalliio CIIOPTCMEHIB JI0 3MarajibHUX HaBaHTaXeHsb [1, ¢. 3].

TakuMm 4YMHOM, CHJIOBA MIATOTOBKA CTPUIBLIB-MICTOJETHUKIB € HEB1J €MHOIO
CKJIQZJOBOI0 CHUCTEMHU CIIOPTUBHOTO TPEHYBaHHSA, IO 3a0e3rnedye IMiJBUILEHHS
CTIMKOCTI MO3H, 3MEHILICHHS KOJIMBaHb 30pOi Ta MOKPAIEHHS TOYHOCTI CTPLIHOM.
[Tomanpui JOCHIKEHHSI MalOTh OYTH CIIPSIMOBaHI Ha PO3POOKY AH(EpEeHIIHOBaHUX
porpamM CHJIOBOI MIATOTOBKM 3 YpaxyBaHHSM 1HAMBIAYaJbHUX OCOOJIMBOCTEN
CIIOPTCMEHIB.

Mera gocnimpkeHHs. TeopeTuuHo oOIpyHTYBATH Ta PO3POOUTH METOJUKY CHUIOBOI
HIATOTOBKU CTPLIBLS-MICTONIETHUKA 3 BUKOPUCTAHHAM OOTSKEHb ISl TMOKPAIeHHS
(YHKIIIOHAJTBFHOTO CTaHy Ta PE3yJIbTATUBHOCTI. 3aBAaHHSMHU JIOCHTIIPKEHHS € aHali3
0COOJIMBOCTEH CUIIOBOI MiATOTOBKU, BU3HAYEHHSI €()EKTUBHUX BIPAB 3 OOTSHKEHHAMH,
pO3po0Ka TPEeHYBaIBLHOT TPOTPaMH 3 YpaxyBaHHIM CIielM(]iku cTpiiIbOH 3 MCTONETa,
OIlIHKAa BIUIMBY CHJIOBUX BIMpaB Ha (yHKIIOHAJBLHUN CTaH crnopTcMeHa. Meroau
JOCIKEHHSI. Amnani3 HayKOBO-METOIMYHOI JTEPATYPH, nearoriyne
CIIOCTEPEKEHHS, TECTYBaHHS CUJIOBHX MOKA3HMKIB, OI[IHKA CTa0JIbHOCTI YTPUMaHHS
MiCTOJNIETa, METOIM MAaTEMAaTHYHOI CTATUCTHKHU.

CunoBa TIArOTOBKA CTPLIbL MOBMHHA MaTH NPHUKIAJAHMA Xapaktep 1 OyTu
CIpsSIMOBaHA Ha PO3BUTOK CTAaTHYHOI CWJIM M’SI3iB PyKH, IO YTPUMYE IIICTOJIET,
3MII[HEHHSI M’$31B IUIEYOBOIO IOsSica, CIOMHU Ta KOpIyCy; (OPMyBaHHS CHUIIOBOi
BUTPHUBAJIOCTI; MOKPAIICHHS KOOPAUHAIIIT Ta 3MEHILIEHHS TPEMOPY .

Ha Moro 1yMKy JOIUIBHO 3aCTOCOBYBATH TaKl BIPABU SIK YTPUMAHHS MICTOJIETa
a0o oro makera 3 JOJaTKOBUM OOTSKEHHSAM, 130METPHUYHI BIIPABH JUIsl M’ SI31B TjIeya
Ta MepeAIuIiyys, BOpPaBH 3 TaHTEISAMH (TAMOMH, yTpUMaHHS, BIABEIEHHS PYK),
MJIAaHKA Ta CTaTWYHI BIPaBU IS CTabimi3aiii KopIycy, BIPaBU 3 €CMAHIAEPOM IS
PO3BUTKY IPIOHUX M’S30BHUX TPYIIL.

TpenyBanbHa nporpama, s BBakal0o Mae nependadatv 2—3 3aHATTS HA THXKICHb,
MOETHAHHS CUJIOBHX 1 CHEIIaJbHUX CTPUICIIBKAX BIMpaB, MOCTYMOBE 301IbIICHHS
OOTS>KEHHS, KOHTPOJIb (DYHKIIIOHAJILHOTO CTaHy (I1yJbC, TPEMOP, CTIHKICTB).

Buxopuctanas po3po0JieHOT METOAUKU CHpHUSA€ MiJABUIIEHHIO CTa0lIbHOCTI
yTpUMaHHS ~ TICTOJETa, 3MEHIICHHIO  M’SI30BOTO  TPEMOpPY, TMOKPAIICHHIO
(YHKIIIOHAJIBHOTO CTaHy CIIOPTCMEHA, 3pOCTAHHIO PE3yIbTaTUBHOCTI CTPUILOU.
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BucHoBku. CuitoBa miArOTOBKA € BaXKJIMBUM KOMITOHEHTOM ITiITOTOBKU CTPIIBIIS-
micToNieTHUKA. PalioHanbHe BUKOPHCTAaHHS BIpPaB 3 OOTSHXKEHHSM Y TMOEIHAHHI 31
CHeriaJpHUMU BIIpaBaMu 3a0e3medye MiABUINCHHS €(PEKTUBHOCTI TPEHYBAIBHOTO
MPOLIECY Ta CHOPTUBHUX PE3yJIbTaTiB.
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Abstract

The rapid evolution of scientific research in the fields of psychology, coaching, and
human development reflects a global shift from deficit-based models toward strengths-
based and well-being-oriented approaches. This paper explores contemporary global
trends in scientific research development, with a particular focus on emotional
regulation, positive psychology, and coaching methodologies. The study introduces
and conceptually analyzes the Emotional-Level Happiness Management (ELHM)
method as an integrative framework for emotional transformation and sustainable well-
being. The findings suggest that ELHM aligns with current interdisciplinary trends and
contributes to the advancement of applied psychological science and coaching practice
[6].

Keywords: positive psychology, emotional regulation, coaching intervention,
well-being, ELHM method, global research trends

1. Introduction

Over the past two decades, scientific research has undergone a significant
transformation, shifting its focus from pathology and dysfunction toward well-being,
human flourishing, and psychological resilience [1]. The emergence of positive
psychology has played a central role in this transformation, emphasizing the scientific
study of optimal human functioning rather than merely the treatment of mental illness
[2].

Global research trends indicate a growing interest in emotional well-being, self-
regulation, and the development of evidence-based coaching interventions [3].
Emotional well-being is now recognized as a fundamental component of overall health
and quality of life, influencing both individual and organizational outcomes [4].

In this context, new integrative methodologies are emerging that combine
psychological theory, coaching practice, and emotional transformation. One such
approach is the Emotional-Level Happiness Management (ELHM) method, which
focuses on structured emotional development and conscious regulation of internal
states [6].
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2. Global Trends in Scientific Research Development

2.1 Shift Toward Positive Psychology and Well-Being

Since the early 2000s, research in positive psychology has expanded rapidly,
encompassing topics such as meaning in life, mindfulness, emotional resilience, and
personal strengths [2]. This shift reflects a broader paradigm change in scientific
inquiry—from correcting deficits to enhancing human potential [1].

Empirical studies demonstrate that interventions focused on gratitude, optimism,
and emotional awareness significantly improve subjective well-being and reduce
depressive symptoms [2][4].

2.2 Integration of Emotional Regulation and Coaching

Modern coaching practices increasingly rely on psychological theories, particularly
those derived from positive psychology [3]. Coaching is no longer viewed solely as a
performance-enhancement tool but as a scientifically grounded process aimed at
improving overall life satisfaction and psychological functioning [3].

Research also highlights the importance of emotional intelligence and emotional
regulation as predictors of adaptability, productivity, and well-being in both personal
and professional contexts [5].

2.3 Interdisciplinary and Multilevel Approaches

Contemporary scientific development emphasizes interdisciplinary integration,
combining psychological, biological, and social perspectives [1]. Modern frameworks
propose multi-level models that account for individual, relational, and societal
dimensions of human functioning [1].

This trend supports the development of holistic methods that address not only
cognition but also emotional and experiential dimensions of human behavior.

3. Conceptual Foundations of the ELHM Method

The Emotional-Level Happiness Management (ELHM) method represents an
integrative coaching and psychological framework focused on the conscious regulation
and transformation of emotional states [6][7][8].

3.1 Core Principles of ELHM

The ELHM method is based on the following principles:

1. Emotions as a primary driver of human behavior and well-being [4]

2. Conscious awareness as a tool for emotional transformation [6]

3. Structured progression through levels of emotional development [7]

4. Integration of cognitive and emotional processes [3]

These principles align with existing research indicating that emotional regulation
and awareness play a central role in psychological well-being and life satisfaction
[4][5].

3.2 The “Seven Levels of Feelings” Model

A key component of ELHM is the conceptualization of emotional development
through seven levels of feelings, which reflect increasing levels of awareness,
acceptance, and transformation [7].

This hierarchical structure provides a systematic framework for:

« identifying emotional states

« understanding internal patterns
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« facilitating emotional transformation

« achieving sustainable well-being [6]

Such structured approaches correspond with contemporary trends toward
personalized and process-oriented interventions in psychology [1].

3.3 Coaching Structure within ELHM

The ELHM method is implemented through a structured coaching process that
includes:

« diagnostic assessment of emotional state

« development of emotional awareness

o transformation of limiting emotional patterns

« integration of new emotional strategies [6]

This approach reflects the broader movement in coaching toward evidence-based,
structured interventions that combine experiential and cognitive techniques [3].

4. ELHM in the Context of Global Research Trends

4.1 Alignment with Positive Psychology

ELHM directly corresponds to the core objectives of positive psychology,
including:

« enhancement of well-being

« development of personal strengths

« promotion of meaning and life satisfaction [2][4]

Positive psychology emphasizes the role of positive emotions, engagement, and
meaning in achieving a fulfilling life [2], which is consistent with the goals of ELHM
[6].

4.2 Contribution to Emotional Well-Being Research

By focusing on emotional transformation, ELHM contributes to the growing body
of research on emotional well-being [4]. Emotional well-being has been identified as a
key factor in both mental health and productivity, particularly in organizational settings
[5].

4.3 Innovation in Coaching Methodologies

ELHM represents an advancement in coaching methodologies by integrating:

« structured emotional models

« personalized interventions

« rapid diagnostic processes [6][7]

This aligns with current scientific demands for scalable, effective, and adaptable
intervention models.

5. Discussion

The analysis of global trends in scientific research highlights a clear movement
toward integrative, interdisciplinary, and applied approaches [1]. Emotional regulation,
well-being, and coaching are becoming central themes in both academic and practical
domains [4][5].

The ELHM method fits within this paradigm as an innovative framework that
bridges theory and practice [6]. Its structured approach to emotional transformation
offers potential for both individual development and broader applications in
organizational and educational contexts.
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However, further empirical validation is required to establish the effectiveness of
ELHM through quantitative and longitudinal studies [1]. Future research should focus
on:

 experimental validation of the method

o cross-cultural applicability

« comparison with existing psychological interventions

6. Conclusion

Global scientific research is increasingly oriented toward understanding and
enhancing human well-being through integrative and evidence-based approaches
[1][2]. The Emotional-Level Happiness Management (ELHM) method represents a
promising contribution to this field, combining emotional regulation, coaching, and
positive psychology into a unified framework [6][7].

Its alignment with current research trends suggests strong potential for further
development and scientific recognition, particularly within the context of applied
psychology and coaching science.
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Les fonctions exécutives dans les troubles du spectre de 1’autisme (TSA) sont
fréquemment décrites comme globalement altérées ; toutefois, une telle formulation
demeure trop générale pour rendre compte de la complexité clinique et psychologique.
Les données contemporaines indiquent que, dans le TSA, il ne s’agit pas d’un déficit
universel unique, mais d’un profil de perturbations hétérogene, au sein duquel
différents domaines du controle exécutif — le contrdle inhibiteur, la mémoire de
travail, la flexibilit¢ cognitive, la planification, [’attention et la surveillance
métacognitive — sont affectés de maniére inégale, avec des intensités variables et selon
des combinaisons variées [1-3].

Le probléme ne réside pas uniquement dans I’hétérogénéit¢ des domaines
executifs, mais également dans le fait que le modele du « déficit unique » efface les
distinctions entre les niveaux d’analyse. Certaines difficultés se manifestent dans des
épreuves cognitives en laboratoire, tandis que d’autres apparaissent dans I’auto-
organisation quotidienne, le fonctionnement social et 1’autonomie ; ces niveaux ne
coincident pas toujours. Ainsi, un méme individu peut obtenir des résultats
relativement satisfaisants dans des taches structurées, tout en présentant des difficultés
marquées dans la transition entre activités, 1’organisation temporelle des actions, le
respect des routines et le controle comportemental en contexte réel [4—6].

L’hétérogeénéité du profil exécutif dans le TSA repose sur au moins trois sources.
Premiérement, une source li¢ée aux domaines : les différentes composantes du contrdle
exécutif présentent des sensibilités variables aux perturbations et ne constituent pas un
syndrome unitaire [2,7]. Deuxiémement, une source individuelle et modératrice :
I’intensité des difficultés varie en fonction du niveau intellectuel, des troubles
comorbides, de 1’age et du sexe [8—9]. Troisiéemement, une source contextuelle : une
méme fonction exécutive se manifeste différemment selon qu’elle est évaluée en
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conditions expérimentales controlées ou dans un environnement quotidien, caractérisé
par des charges sensorielles et sociales élevées [4,10].

Un niveau intellectuel élevé n’élimine pas 1’hétérogénéité, mais peut en masquer
certaines manifestations. Les adolescents présentant un TSA a haut niveau de
fonctionnement peuvent montrer une moindre expression de certaines difficultés
exécutives ; toutefois, cela ne signifie pas une préservation globale du systéme de
régulation. Méme en présence d’un QI ¢élevé, des difficultés persistent dans les taches
nécessitant la coordination simultanée de plusieurs processus — notamment la
planification, le contréle et la mémoire de travail sous contrainte temporelle ; par
ailleurs, les indicateurs intellectuels ne sont pas systématiquement corrélés au niveau
réel du fonctionnement exécutif [8,11-12].

La comorbidité remet davantage en question 1’idée d’un profil exécutif « typique
». L’association du TSA avec le trouble du déficit de I’attention avec ou sans
hyperactivité (TDAH) ou avec une déficience intellectuelle modifie non seulement
I’intensité, mais aussi la structure des difficultés : dans certains cas, les altérations du
contrdle inhibiteur et de ’attention prédominent, tandis que dans d’autres, ce sont les
troubles de la planification, de I’autorégulation et de I’organisation des actions qui
dominent. Ainsi, les fonctions exécutives dans le TSA doivent €tre envisagées non
comme |’expression d’un déficit central unique, mais comme une configuration
individuelle de wvulnérabilités, résultant de [D’interaction de facteurs cognitifs,
développementaux et cliniques [9,13].

Il en découle une conclusion méthodologique fondamentale : la question pertinente
n’est pas « les fonctions exécutives sont-elles altérées dans le TSA ? », mais « quel
profil exécutif spécifique est observé chez un individu donné, dans quelles conditions
il se détériore et dans quelles conditions est-il partiellement compense ? ». Ce
changement de perspective permet de passer de la recherche d’un déficit universel
abstrait a un modele plus précis du fonctionnement cognitif individuel, mieux adapté
aux besoins €ducatifs, cliniques et adaptatifs [2—4].
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'KUTTEBA AHTULIMTIALISI TA MAMBYTHBO-
OPIEHTOBAHE INIISBHAHHA Y JOPOCJIUX I3 PAC: 10
IHTEIT'PATUBHOI TEOPETUYHOI MOJAEJII

Iponan €Bren OJiekcaHaApPOBUY

acripaHT, BUKJIa/1a4, KIIHIYHUHN TICUXO0JIOT

Kadepu 3arajJbHOol Ta COIllaJbHOI ICUXOJIOTI,

JIHITpOBCHKUI HalllOHATBHUHN YHIBepcuTeT iMeH1 Onecst ['oHuapa

Ky3bmina €auszaBera CepriiBHa
CTYJCHT Kadeapu 3arajbHOI Ta COIalbHOI IICUXO0JIOT1]
JIHITPOBCHKUI HalllOHAJIBHUM YHIBepcUTeT iMeH1 Onecs ['onuapa

FOmenko Jlinis IleTpiBHa
CTyJCHTKA Kadeapu 3arajibHOI Ta COLIAIBHOI MCUXOJIOT11
JIHITpOBCHKUI HalllOHAJIBHUM YHIBepcUTeT iMeH1 Onecs ['oHuapa

MaiiOyTHRO-OpiI€EHTOBaHE TII3HAHHS € HEOOX1JHOK YMOBOIO CaMOPETYJISIIIi,
COIIAIbHOI y4YacTi Ta TICUXOJIOTIYHOIO OJaromoiyyusi, OCKUIBKK 3a0e3nedye
MOKJIMBICTh YSIBJICHHSI MaOyTHIX MO, MATPUMAaHHS HaMIpiB, TUIAHYBAaHHS M1l Ta
moOy0BH 0COOMCTICHO 3HAYYIOTO 00pa3y MalOyTHHOTO. Y TEOPETHUYHIM CTATTI I
(eHOMEH PO3MISHYTO Yepe3 KOHCTPYKTH EMI30JUYHOr0 MUCJICHHS Mpo MaiOyTHE,
MEHTAJIbHOT TOJIOPOXK1 Y Yaci, MPEeIUKTUBHOI OOpOOKH, MPOCHEKTUBHOI MaM’ATi Ta
gacoBoro gocBimy. [lokazano, mo y IOpociux i3 po3iagoM ayTUCTHYHOTO CIEKTpa
MOPYIICHHS B IMUX JIOMEHAX MalOTh CHCTEMHHM XapaKTep 1 BUSABJSIOTHCS Y MCHIIIIHA
crietu(piyHOCTI Ta TMO3UTHUBHIN BaJEHTHOCTI MalOyTHIX CIleHapliB, OcCJIabJIeHOMY
(¢bopMyBaHHI ampiopiB, TPYIHOIIAX NPOCIEKTUBHOI MaMm’ 4TI Ta TPYIHOIIAX
cy0’eKkTHBHO1 opraxizaiii MaidbytHeoro nociny (Suddendorf & Corballis, 2007,
Schacter et al., 2017; Kretschmer et al., 2014; Q1, Peng, & Kang, 2025; Lind & Bowler,
2010).

Merta Te3 monfrae y CTHUCIOMY BHUKJIAJl IHTETPATUBHOI TEOPETUYHOI MOJENI,
3alpOTIOHOBAHOI Yy CTarTi, SKa TMOSCHIOE TOPYIICHHS Mai0yTHbO-OPIEHTOBAHOTO
mi3HaHHs y qopociux 13 PAC yepes B3aeMo/Iiro 1BOX 0a30BUX MEXaHI3MiB: OCIIa0ICHUX
MPEIUKTUBHUX amnpiopiB Ta 3HUKEHOI ayTOHOECTUYHOI ycBiomiieHOCTI. [leprmii
MeXaH13M O3Ha4a€ HEeAOCTATHIO CTAOUIbHICTh MOMEPEAHIX OUiKyBaHb, YHACTIIOK YOTO
JacoBe U COIlalbHE CEpPEJOBUINE BUSBISIETHCS MEHII CTPYKTYPOBAaHHM 1
nepeadavyBaHUM; JIPYTHN CTOCYETHCS OCIA0JICHOTO MepeKuBaHHs cede sk cy0’exTa,
1o 30epirae HeMmepepBHICTh y Yaci Ta MOXE BHYTPILUIHHO MOMEPEIHBO MEPEKUBATU
MaiOyTHi moxii (Sapey-Triomphe et al.,, 2025). OOugBa MmexaHi3MU B MO
TPaKTyIOTbCA HE sK OiHapHi Oe]iluTH, a SK BUMIPH, BHUPAKEHICTh SKUX MOXKE
BapilOBaTH MK 1H]JIMBIJJaMHU.

HaykoBa 3HauylIicTh 3ampoONOHOBAHOTO MIAXOAY TMOJsTae Yy TO€IHAHHI
HEHWPOKOTHITUBHUX TIOSCHEHD 13 TICHXOCEMaHTHYHOIO PAMKOIO JKHTTEBOI aHTHITUTIALIIT.
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Y Mexax 1i€i paMku MalOyTHE IIOCTaE HE JIMIIEe SK 00 €KT KOTHITUBHOTO
MPOTHO3YBaHHS, a $K CMHCIO-OMOCEpPEIKOBaHA CHCTEMa, OpraHi3oBaHa depes
KOHCTPYKTH BAJICHTHOCTI, CyO €KTHMBHOI HWMOBIPHOCTI, YacoOBOi JHCTAHINI Ta
antununaruBHUx cxem (barpauenko & bnasanbka, 2013; barpauenko & Puxanbcbka,
2009). Came ToMy aBTOpCbKa MOJIEIb MOSICHIOE HE JIMIIIEe MEXaHI3MU MOPYIICHHS, a i
Te, K BOHHU MEPEKHUBAIOTHCS HAa PIBHI OCOOUCTICHOTO CMUCHY. Y IIbOMY KOHTEKCTI
MMOBTOPIOBAaHA Ta PyTHHI30BaHA MOBEAIHKA MOXKE PO3IVISAATHCS HE JIUIIE K CUMIITOM,
a 1 K croci0 3MEHIIEHHS Cy0’€KTMBHOI HEBH3HAUEHOCTI B yYMOBaX OCJIa0JICHOTO
nporno3yBanHs. (Bird, S., Moid, L. A. E., Jones, C. A., & Surtees, A. D. R. 2024).

Y BHUCHOBKY CTaTTsl OOTPYHTOBYE, L0 KUTTEBA aHTUIMNALSA y qopociux 13 PAC
Ma€ pO3MIAATUCS SIK LIEHTPATbHUN (PEHOMEH MCUXOJIOTTYHOrO (PYHKIIIOHYBaHHS, a HE
K JPYTOPAIHUNA HACTIZOK OKPEMHUX KOTHITUBHUX TPYAHOINIB. TeopeThyHa MOJEINb
Mae€ 3HAUYCHHS JUIsl MaiOyTHIX eMITIPUYHUX JT0CIKEHb, OCKUIBKU MPOMIOHY€ HAPSIMHU
MepEeBIPKU Yepe3 aHali3 npodiaro MaildyTHROT0, aHTUIIUIIATUBHUX CXEM 1 KOTHITUBHOI

CKJIaJIHOCTi, @ TaKOX JJIsI MPaKTUKH — Yepe3 OpIEHTAIlil0 Ha IHTEPBEHIi, 1110 HE
PYUHYIOTh KOMIIEHCATOpHI pYTHHU ©O€3 CTBOPEHHS aJbTEpPHATHUBHUX JKEpel
nependadyBaHOCTI.

Kniouosi cnoea: >XWTT€Ba aHTULMIALISA, MaillOyTHHO-OPIEHTOBAaHE II3HAHHS,
po3iaa ayTHCTUYHOT'O CIIEKTPa, MPEAUKTUBHI allpiOpH, ayTOHOETUYHA YCB1IOMJICHICTb,
MICUXOCEMAaHTHKa MailOyTHHOTO.
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INCUXOJOI'TYHI OCOBJIUBOCTI ITPOSIBIB
TPUBOXHOCTI AITEA JOIIKIJIBHOI'O BIKY B
YMOBAX BOEHHOI'O CTAHY

Tpymenko Jlinisa [laBiaiBHa

3n100yBauka ocBiTH Il Kypcy OCBITHBOTO PIBHS «MaricTp»
crermanbHocTi 053 «[Icuxomorisy

binonepkiBChbKUM IHCTUTYT HEMEPEPBHOT PO eCIHOT OCBITH
HamionanpHa akaiemis rearoriyHuX HaykK YKpaiHu

J3BO «YHIBepCUTET MEHEIKMEHTY OCBITH

CydacHa COIIIOKYJBTYpHA CHUTyallisi B YKpaiHl XapaKTEepU3yEThCS TPUBAIUM
BIUITMBOM BO€HHUX i Ha Tmcuxiky auTuHU. JlomkineHuii Bik (3—6 pOKIB) €
CEH3UTUBHUM IE€P100M Jis1 pOpMyBaHHS 0a30BO1 JOBIPH 10 CBITY. OCKUIbKHY Oe3MmeKa
€ pyHIaMEHTOM JIJIs1 PO3BUTKY JOIMIKIJIHUKA, 11 HOPYIIEHHS TPU3BOAUTH JI0 TITUOOKUX
TpaHchopmalliil y ncMXoeMOLIHHIN Ta MOBEIIHKOBIN cdepax.

[TcuxoeMoIriifHi 0COOIMBOCTI Ta MEXaHI3MHU aIanTaIlii:

["'0J10BHOIO OCOOJUBICTIO MCUXIKUA JOMIKUIBHUKA € 11 «CUMOIOTUYHUI 3B'SI30K 13
nopociauM. JIuTHA HE Ma€ BJIACHUX KOTHITUBHUX MEXaHI3MIB OI[IHKM HEOEe3MeKH,
TOMY TTOBHICTIO KOITIIO€ CTaH 0aThKiB 00 BUXOBATEIIIB.

Perpec sk 3axuct: IloBepHEHHs 110 paHIIUX €TamiB PO3BUTKY (€Hype3, BTpara
MOBJICHHEBUX HAaBUYOK, BUMOTa TOJyBaHHS 3 JIokeukH). Lle HecBijomMe HamaraHHs
«CXOBaTUCA» y 0e3neuHoMy MUHYJIoMY [2].

Cemaparriiina TpuBora: [laHiuHui cTpax BTpaTH 3B’S3Ky 3 Marip’to. JluTuHa MOXKe
B1JIMOBJISITUCS 3QJIMINIATUCS B CaJJ0OUKy a00 HABITh UTH B 1HIIY KIMHATY [4].
I'inepaky3is (3BykoBa TpaBma): HaaMmipHa 4YyTIMBICTH 1O pI3KMX 3BYKIB, WO
aCoOLIIOIOTHCS 3 BUOYXaMHU, siKa IPOSBIISIETbCS Y 3pUraHHI, T1adl a0o 3aBMUpaHHi [5].

Oco0auBOCTI IrpOBO1 AiSIBHOCTI B YMOBaXx BIHHU.

['pa € MpOBIOHOIO MAISUIBHICTIO JOLIKUIBHHUKA, 1 CaM€ B HIA BIJIOOpa)Ka€eThCs
TpaBMaTUYHUIN JTOCBI/I.

Crepeotumnizaiisi: bararopazoBe MOBTOPEHHSI OJHIET 1T (HAIPUKJIIaJl, HECKIHUECHHE
OynyBaHHsl Ta pylHyBaHHs Bexi). Lle momomarae AUTHHI «CTaOLII3yBaTH» MPOCTIP
HABKOJIO ce0€ Ta 3HITH M'sI30BY HAMPYTY.

PexoMeH10BaH1 METOIMKHU J1arHOCTUKH Ta MiATPUMKH:

Jlist haxiBIiB BaXKITMBO BUKOPUCTOBYBATH METOJIUKH, 1110 HE MOTPEOYIOTh MPSIMOi
BepOai3allii cTpaxis:

JliarHOCTUYH1 METOMKH (BUSBIICHHS PiBHS TPUBOKHOCTI Ta CTPaxXiB):

Tect «byaunok-JlepeBo-Jlroguna» (Jx. byk): Jlomomarae OIiHUTH 3arajibHUN
CTaH JUTUHM, 11 CTABJICHHS J0 JIOMY Ta BiA4yTTs Oe3rneku. B ymoBax BiliHM 0cOOIMBa
yBara npHuaUIS€ThCA HasIBHOCTI MapKaHiB, BIICYTHOCTI BIKOH UM JIBEPE, 10 CBIAYUTH
PO 3aKPUTICTh Ta CTPax Mepe]l 30BHIIIHIM CBITOM [3].
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Metoauka «MatoHOK ciM'i»: J103BOJIsSi€E BUSIBUTH CeapalliiiHy TPUBOTY Ta 3MiHU
B CIMEIiHI iepapxii (Hanmpukiad, Ko 0aTbKo Ha PPOHTI, AUTHHA MOXKE HE MATIOBATH
fioro abo MaIOBaTH Ty’Ke MaJICHbKUM/BiIajeHUM) [4].

Tect TpuBoxHOCTI (P. Temmn, M. lopki, B. Amen): Bukopuctanssi KapTHHOK 13
TUTIOBUMH JKATTEBUMHU CHUTYyalllsIMU, J€ TUTHHI MOTpiOHO BUOpaTH «Becene» abo
«cyMHe» o0mmuus s nepcoHaxka. lle Oe3meunuit cmoci® mpoAiarHOCTYBaTH
BHYTPILIHIN cTaH 0€3 MpAMOTo 3alUTaHHs «SIK TH MouyBaemca?» [5].

JliarHOCTUYHUN IHCTPYMEHTApIil:

[TpoekTuBHUMN TecT «MatoHOK ¢iM’1»: JI03BoJIsIE MOOAYUTH PiBEHb 3TYPTOBAHOCTI
POAMHU a00 BIAYYTTS 13071bOBAHOCTI JUTHHH.

Tect TpuBoxkHOCTI (Temmn, Hopki, AMeH): BuszHaueHHS piBHS BHYTPILNIHBOI
HaIpy>XEHOCT1 uepe3 BHUOIp AUTHHOI EMOIIIMHUX MacoK IS TePCOHaXIB Ha
KapTHUHKaX.

TepaneBTUYHI Ta KOPEKIIiHI TeXHIKU: TepaneBTHUHI Ta cTabUTI3aIliiiHl METOAUKU:

ApTr-TepaneBTHuHa TexHika «Miil Oe3neuHuid ocTpiB»: IMTHHI HPONOHYETHCA
HaMaJIFOBaTH a0o 3JIIMUTH MICIIE, JIe BOHA MOYYBA€ThCs Y TOBHIM Oe3nertl. [le ctBoproe
B YSIBl «IICUXOJIOTIYHE CXOBHIIE», JO SKOTO JAWTHHA MOXE 3BEpTAaTUCS IIiJI 4Yac
MOBITPSIHUX TPUBOT.

Kaszkorepanist (CTBOpeHHS TepaneBTUYHUX 1CTOPIN):

Buxopucrannus metadop npo «xopoOporo 3aiiuumka» abo «JIic, 1€ HacTaB MUPY.
BaxxnuBo, 1106 ka3ka 3akiH4yBajiacs epeMororo 1o0pa 1 BIIHOBICHHAM MOpsAKy. Lle
Jla€ TATHHI HaJ110 Ta GopMye ClieHapii BUX01y 3 KpusH [3].

Metonuka «CtakaHuuk rHiBy» abo «llomyiika ais Kpuky»:

JlomiKiIbHATA YaCTO MarOTh 0araTo HakomuueHoi arpecii. CreriaabHul puTyal
«BUKUJIAHHS» THIBY B YSIBHUHM CTaKaHYMK a00 KPUK Yy MOYIIKY Jormomarae 0e3neqdHo
PO3PSANTH €MOLIIMHY HANIPYTy, HE MIKOASYHM OTOUyIounM [4].

TinecHa BopaBa «OO01MMHU METEIIUKA:

[Ipocta TexHiKa caMOperyJsiii: IWTHHA CXpEIly€e PYKH Ha Ipylsdx 1 Mo uepsl
JIETEHBKO TOIMJIecKye cebe mo miedax. lle puTMmiuHe HaBaHTa)KEHHS IOTIOMAarae
«3a3eMJIUTUCS 1 3HU3UTH PIBEHb NAHIKU M1]] YaC TYYHUX 3BYKIB.

['pa «Kokon» (st poOOTH B YKPUTTSX):

3aropTraHHs AWTUHU Yy 1Uied abo CTBOpeHHS «OynuHOuka» 3 moaymiok. Lle
BIIHOBJIIOE€ BIIUYTTS KOPJOHIB BJIACHOTO Tija, SIKE YAaCTO BTPAYAETHCS T 4Yac
CUJIBHOTO cTpecy [5].

['pynoBa po6ota (1711 BUXOBATEMIB):

Kono «PankoBa 3yctpiu»: Putyanm oOminy emouisimu. Bukopucranns «Kapt
HACTPOIO» (CMaWMKiB), MO0 TUTHHA MOTJIA IPOCTO BKAa3aTH HA CBIA CTaH, SKIIO ik
BaYKKO TOBOPUTH.

CrisnibHe MaTFOBaHHS Ha BeNWKHUX opMartax (BaTMmaHax): Tema «Hare micto micns
nepemormy. Lle mepemukae yBary 3 MHHYJIOTO TPaBMaTHYHOTO JTOCBiAYy Ha TIO3UTHUBHE
MaiOyTHE [2].

3acToCcyBaHHS IIMX METOAUK JO03BOJISIE€ HE JIUIIEe BYacHO nmoMitutu o3Haku [ITCP
a00 TOCTPOro CTpecy y AUTHHU, alie ¥ HaJaTu il IHCTPYMEHTH camojaornoMoru [1].
['onoBHe npaswmiio A axiBig: «Crnodatky crabiiizalis, MoTiM — PO3BUTOK» [3].
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«O61iiMu Metenukay (butterfly hug): Metoa GinarepaabHOT CTUMYJIAIIT MO3KY.
JluThHa cXpeurye pykd Ha TpyAsx 1 MO 4yep3l JEreHbKO MOCTyKye mo ruiedax. Lle
J0TIOMAarae 3HU3UTU PIBEHb CTPECY «TYT 1 3apas».

Metonuka «Miit Oe3neunnii OyAMHOYOK»: ApPT-TEpaneBTUYHE CTBOPCHHS
(ManroBaHHS, JIMUICHHS a00 OymIBHUIITBO 3 KOpPOOOK) YKPHUTTS, A€ NOUTHHA €
«rocrogapemM» 1 1 i HiY0ro He 3arpPOoXKYE.

Texnika «CrakaHuuK THIBY»: BuKOpuCTaHHS ManmepoBOro CTaKaHUWKa, y SKAN
JTUTUHA MOKE «BUKPUYATH» a00 «BUILJIAKATH» CBOI €MOIIIi, ICJIsl YOr0 BiH CHMBOJIIYHO
BUKHIA€THCS.

Kazkotepamisi: UutanHs abo0 CTBOpPEHHs ICTOPiM MPO MaJCHBKUX T'epOiB, SKI
nepemMararoTh BEIUKY 3arpo3y, 110 Ja€ IWTHUHI BIAYYTTS HaJli Ta BipU B TIO3UTUBHE
3aBEPILCHHS MOIiH.

BucnoBok. Po6oTa 3 TOMIKITBHATAMY TT1]] Yac BiifHU Mae 0a3yBaTHUCs HA MPUHIUII
«cmepiy ctadimizailisi, MOTIM — PO3BUTOKY.

["'00BHUM pecypcoM sl AUTHHH € EMOI[IHA CTIHKICTh I0POCIOrO.

Tinpku yepe3 30epe’KeHHsT pUTyaiB, PEKUMY JTHS Ta TUIECHOTO KOHTAKTY MOKHA
MIHIMI3yBaTH HACIIIJIKK BOEHHOI TPaBMU Ta 30€pEerTy ICUX1YHE 30POB' MallOyTHHOTO
MTOKOJIIHHSI.
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MCUXOJOTTYHI MEXAHI3MHU CHHEHIYHOI
TPUBOXHOCTI NIIJIITKIB TA IX KOPEKLIS
3ACOBAMM KOTHITUBHO-IIOBEAIHKOBOI TA
TAHIIOBAJIBHO-PYXOBOI TEPAIIII

XonTsap Oubra BacuiiiBHa

3n00yBauka ocBiTH Il Kypcy OCBITHBROTO PIBHS «MaricTp»
crermanbHocTl 053 «[Icuxomorisy

binonepkiBChbKUM IHCTUTYT HEMEPEPBHO1 PO eCIfHOT OCBITH
HamionanpHa akaiemis rearoriyHuX HaykK YKpaiHu

J3BO «YHiBepcUTET MEHEIKMEHTY OCBITH

[Ty0siyH1 BUCTYIU B MIAJTITKOBOMY Billl IABULIYIOTh PU3HK NIEPEKUBATH TPUBOTY
4yepe3 YyTIUBICTh JO COILIabHOT OI[IHKU Ta HECTaJIl MEXaH13MU €MOIIIHHO1 peryJisilii,
a CclieH14YHa TpUBOXKHICTh Y DSM-5-TR po3risaaeTses B Mexax coliaabHOI TPUBOTH 31
crenudikaTopoM performance only, 110 miAKpECTIOE 11 COLIATBHO OLIIHHUN XapaKTep
1 moTpeOy HijecnpsaMOBaHOI TPOPIIAKTUKY B TBOPUMX CTY 11X [9]. JlociIKeHHS TeMU
cnuparoThes Ha HampaioBanHs J[. M. Kimapka ta A. Bemica (KOorHiTUBHa MOJENb
COIllayIbHOI TpPWUBOTM 1 1ii 3acTocyBaHHS B MmiMIiTKoBoMy Bimi), P.Pam Ta
P.T. T'eiimbepra  (KOTHITUBHO-TIOBEIIHKOBA  MOJIEIb  COINAIbHOI ~ TPUBOTH),
M. B. Aiizenka ta H. Jlepakmian (Teopist aTeHIIHHOTO KOHTPOJIIO MPO BILIUB TPUBOTH
Ha kepyBaHHs yBarowo) 1 JI. T. KeHHi (cueHIYHa/My3UYHO-CIICHIYHA TPUBOXKHICTH SIK
crenu@iuHul BUTAJOK COLIATBHO-OLIHHOI TPUBOTH) — KOPIIyC poOIT, 10 3ajae
TEOPETHYHI Ta MPAKTUYHI OPIEHTUPU ISl NPO(UIAKTHUHUX TPOrPaM Y BUKOHABCHKUX
KOJIEKTHBaX. YKpaAiHChKI Mpari MOCHiAOBHO (DIKCYIOTh TMiJIBUIICHI TOKa3HUKU
TPUBOKHOCTI MIJUNITKIB Ha TJII OCBITHIX 1 CYCHUJIBHUX CTPECOPIB, IIO 30UIbIIYE
BPa3JIMBICTh J0 CIIEHIYHUX CHUTYaIlill Y KOJIEKTHBAaX BUKOHABCHKOTO CIIPSMYyBaHHS [1;
2;5;8].

ClLeHiYHa TPUBOXKHICTE Ma€e 0OaraTOKOMIIOHEHTHY CTPYKTYPY 3 KOTHITUBHUM
KOMIIOHEHTOM  KaTacTpo(izamii MOMWJIOK 1 CTpaxy BUKPUTTS CHUMIITOMIB,
MOBEIHKOBUM KOMIIOHEHTOM YHHUKAaHHS 1 TIOBEMIHOK Oe3mneku, (¢i310J0TIYHUM
KOMIIOHEHTOM aBTOHOMHOI aKTHBAIlll Ta aTEHIIMHUM KOMIIOHEHTOM caMO(OKYyCY; Y
MEXaxX KOTHITUBHOI MapagurMd  MIATPUMAHHS  CUMITOMIB  3YMOBIOETHCS
CaMOCIIOCTEPEKECHHSIM 1 MICISAMNOMINHOI PYMMHALIEI0, a TOPYLIEHHS TOBLIHHOTO
KOHTPOJIIO YBaru NorianoIoe mepeoir mija gac nepdopmancy [8].

JIyst afieKBaTHOI OIIHKYU JOIIPHO KOMOIHYBAaTH 1THCTPYMEHTHU COLIAIbHO-OI[IHHOT
Ta 3arajabHOoi TpuBOXkHOCTI: LSAS 1 LSAS-CA BioOpaxaroTh cTpax Ta YHUKaHHS B
comianbHUX 1 nepdopmaTuBHUX cutyamisx, a STAI nae 3mory nudepenuiroBatu
CTaHOBY U OCOOMCTICHY TPUBOXHICTbh; YKPAiHChKI €MIIPUYHI JaHl MiATBEPIXKYIOTh
MPUAATHICTh TAKMX BUMIPIOBaHb y MIJUTITKOBUX BUOIpKaxX 1 JEMOHCTPYIOTh 3B’SI30K
TPUBOKHOCTI 13 CAMOOIIIHKOO [5; 8].

Jlorika KOMOIHOBAHOTO MIJXOAY MOJSATAE Y BOJHOYACHIA POOOTI 3 MUCICHHSM,
yBarowo, MOBEIIHKOIO 1 TUIECHICTIO: KOTHITMBHO-TIOBEIIHKOBA Tepallis Taprerye
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HEraTUBHI MepeKOHaHHs, caMO(OKYC 1 MOBEAIHKM O€3MeKH Ta y TPynoBUx GopmaTax
MOKa3ye KIIHIYHO 3HAYYIll 3HWKCHHS TPHUBOXKHOCTI 3 YTPUMAaHHAM €(QEKTiB Yy
KaTaMHe31, TO/l SIK TaHIEeTepallis BIUIMBA€ HAa TIJIECHO-EMOLIMHUNA KOHTYpP TPHUBOTH,
MOKpAIlye MOKAa3HUKH SKOCTI KHUTTS 1 MIDKOCOOHMCTICHOI B3aeMOJii, a MeTaaHawi3
¢bikcye 3HKEHHS ACTIPECUBHOI i TPUBOXKHOI CUMIITOMATUKH 3 MOMIPHUM 3arajbHUM
epexkToM. B ymMoBax TBOpUHMX KOJIGKTHBIB IHTETpallisl peCTPyKTypHu3allii MUCICHHS,
EKCIIO3UIII 1 TPEHyBaHHS yBaru 3 MOJYJSIMH TIJIECHOI perylAlii, PUTMIYHOI
CHHXPOHI3aIlll Ta SKIPHOTO pyXy aJpecye BCl YOTHPH KOMIIOHEHTHU CLECHIYHOL
TpuBOXKHOCTI [10; 11].

[IpakThyHe BHOPOBAKEHHS JOIUIBHO OyAyBaTH SK KOPOTKY Iporpamy 3
NOCHIIOBHUMU Kpokamu. Crepiy TpOBOAUTHCA TMCHUXOEAyKallisi W cTapToBa
nmiarnoctuka 3a LSAS, LSAS-CA ta STAI 3 HopMasizaliiero TpUBOTH Ta MOSICHEHHIM
3B’SI3KYy OyMKH—TUI0—TIOBeIHKa [5; 8]. Jlam 3acToCcOoBYe€ThCsS TepIe TIIEeCHE SApO
TaHLETepallli 3 MPOrPECUBHOIO PEJIaKCalli€l0, KEPOBAaHUM JIUXaHHAM Yy (DIKCOBAHOMY
pPUTMI1, pOOOTOIO 31 CKYTICTIO IJIEYOBOrO MOSACY U IIMi Ta KOPOTKUMH IMIIPOBI3aLISIMH
i PUTM Tpynu sSK O0a3ucoM 3HWKEHHA coMaTtuyHoi Hanpyru. IlapanensHo
BIIPOBA/KY€ETHCS KOTHITHBHO-MIOBEAIHKOBUM MOJYJb BHUSBIECHHS aBTOMATHYHUX
TYMOK, TEXHIKH JOKa3iB «3a 1 mpoTu» Ta (HOpMYJU MIATPUMKHU ISl TIATOTOBYOIrO
nepioxy. HacTymHuM KpOKOM € TpeHyBaHHS yBaru 3 TUXHM MOTJISAOM, (POKYCOM Ha
3aBJJaHHI Ta MIKPOEKCIO3UIIAMH 3 BiJIeo(i10€KOM JIJIsi 3MEHILICHHSI caMO(OKyCy Ta
MIEPEOITIHKY 3arpo3u B oliHHUX cutyaisax [8; 10]. [ToTiM mocuimoeThbes Apyre TiIeCHE
AJIpO Yepes3 MapHi Ta TPYNOBI CHHXPOHI3AIT # KOJEKTUBHI MapKyBaHHS CTapTy, IO
MIJBUILYIOTH BIAYYTTS MIATPUMKH Ta 3HIKYIOTh BHYTpPIIIHIA MoHITOpUHT [11].
3aBepulye LUK MEPEeIBUCTYNOBA PyTHHA 3 MOCIIJOBHICTIO JMXaHHS, YCTaHOBKHU
yBaru, SKipHOTO PyXy 1 CTapTy Ta MOJAJBIIOI MOCTHOIHHOI TEPEOIIHKOK 0e3
PYMUHAIIIT BIJIMTOBIIHO JI0 JIOT1KM KOTHITHBHOI Mojeii [10].

VYKpaiHCbKUN €MIIPUYHUNA KOHTEKCT CBIIYUTH MPO HASBHICTh BHUCOKHX PIBHIB
TPUBOXKHOCTI Y YACTHMHM MIJIITKIB, KOPEJALIID 3 CaMOOI[IHKOIO Ta €(EKTUBHICTbH
rpynoBUX NpO(UIAKTUYHHUX MPOTrpaM, H10 OOIPYHTOBYE 3aCTOCYBaHHSI KOMOIHOBaHHUX
MIIXO0IB NPO(UIAKTUKK CaM€ B TBOPUMX CTYAISX 1 KOJEKTUBAaX XOpeorpadiuHoro
cupsimyBaHHs. EMmipuyHi poOOTH B yKPaiHCHKUX PETIO3UTAPIAX OMUCYIOTh alpo0alio
TaHLIOBAJIbHO-PYXOBUX IMPOrpaM AJisl MITITKIB 1 (PIKCYIOTh OKPAIICHHS] €EMOLIIITHOTO
CTaHy MICJS CTPYKTYPOBAHUX IIUKIIIB 3aHSTh, 10 Y3TO/DKYETHCS 3 IOT1KOO 3MEHIIICHHS
TIJIECHOT HAMPyTH Ta caMO(OKyCy B yMOBax IpynoBoi poootu [2].

B ocBiTHRO-TIpakTHYHOMY 101 Xopeorpadii iHTerpamis enmemeHtiB DMT vy
TPEHYBAIBHUI Tpollec MAaHOYTHIX BUKOHABINB 1 XOpeorpadiB moka3zye MO3UTHBHHMA
BIUTMB HA MOPAJIBHO-TICUXOJIOTIYHUM CTaH, CaMOPETYJSIii0 Ta mpodeciiini
KOMITETEHTHOCTI, 0 MPSMO PEICBAHTHO JIJIsI KOJIEKTUBIB 13 PEryISPHUMU CIICHIYHUMH
3aBAaHHSAMU [4]. Marictepchbki JOCHIKEHHS 3 OMOpPOI0 Ha Teopiro pyxy P. Jlabana
JEMOHCTPYIOTh BITHOBHUI MOTEHIIA)l pOOOTH 3 AUXAHHSM, LIEHTPOM Baru, OKycoM
yBarm Ta MPOCTOPOBO-YACOBHUMH TapaMeTpaMu pPyXy, SKi JETKO IHTErpyrOThCS Y
MIArOTOBYl OJIOKM perneTulii  xopeorpadiuaux ancamOmiB. IlyOmikamii, wo
y3arajJbHIOIOTh YKPAiHChKI KEHCH 3aCTOCYBaHHS cydacHoro taHiro Ta DMT min gac
BOEHHOTO CTaHy, BIJI3HAYAIOTh 3HUKEHHS CTPECY M 3pOCTAHHS aIallTUBHOCTI y PI3HUX
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rpynax, BKJIIOYHO 31 CTYJIEHTCHKOK MOJIOAJIO, L0 POOUTh METOJ IOLLIBHUM AJis
npo(dTaKTUKU CLIEHIYHOT TPUBOTH B PEMETULIIMHUX YMOBaX 1 MaIMX Moka3zax [3; 6;].

JonatkoBo ¢axoBi ornaau 3 (i3uuHOl peadimiTamii MmiATBEPIKYIOTh CHCTEMHI
ncuxo¢pizuuni Burogn DMT, mio cinyrye miArpyHTSIM Ui BKIIOYEHHS TIICCHHUX
MOJYJNIB y KOMOIHOBaHI MpPOTpaMH TBOPYUX KOJIEKTHBIB 13 YITKUM MPOTOKOJIOM
HaBaHTa)XCHHs Ta BigHOBIEHHsS [7]. Ha piBHI opranizaiii 1ie o3Hayae IOIIbHICTD
KOPOTKHUX CTaHJAPTU30BAHUX CECId Yy 3B’A3I1l 3 OCHOBHUM PEHETHIIMHUM ITUKIIOM,
aKLEHT Ha IPYyNOB1i CHHXPOHI3alLlli Ta «SIKIPHUX» pyXaxX JiJIsl BUXOy Ha CLIEHY, a TAKOXK
PETyJISIpHUN MOHITOPUHI JUHAMIKA TPHUBOXKHOCTI 3@ Y3TO/DKEHUMM IIKaJIaMU y
dikcoBani inTepBanu [4; 6; 10; 11].

CueHiyHa TPUBOXKHICTh MIUITKIB € CHEMU(IYHUM PI3HOBUJOM COIiaIbHOT
TPUBOTM 3  J00pe  OMHCAaHUMM  MeXaHI3MaMM  MiATpUMaHHsS.  [HTerparis
KOTHITUBHO-TIOBEIIHKOBOT Teparii 1 TaHIIOBadbHOI Tepamii y dopmaTi KOpOTKOi
MOJYJIbHOI TIporpaMu 3a0e3ledye BIUIMB Ha KOTHITHBHI, aTEHIIHI, TOBEIIHKOBI Ta
TIJIECHI KOMIIOHEHTH TPUBOXKHOCTI, IO MIATBEPIIKYETHCS CY4aCHUMH 3apyO1KHUMHU
OrJsilaMu 1 BIATIOBIIa€ YKPAiHCHKUM €MIIPUYHUM CIIOCTEpEKeHHAM. JlokazoBa Oaza
CBIIUMUTH, IO TOEJHAHHSA PECTPYKTypH3allii MHCIEHHS, TpEeHyBaHHS yBaru Ta
LIJIECOPSIMOBAHUX TUIECHUX 1HTEPBEHIIII 3HUKYE BUPA3HICTh TPUBOKHUX CUMIITOMIB
1 TMOKpaulye sKICTb BUKOHAaHHA Y MIJITKOBUX TBOPYMX KoJIeKTHBax. Jlis
MaclmTadyBaHHs MOTPIOHI CTAaHAAPTU30BAHUM MPOTOKOJI 13 UHITKUMHU KPOKaMH Cecii 1
perynsipauii MoHiTOpUHT 32 LSAS ta STAI 3 iHTEepBajioM y YOTHUPU—IIICTh THXKHIB.
[TinroToBka KepiBHUKIB KOJIEKTUBIB 6a30BuM iHCTpyMeHTapieM DMT 1 KIIT nigBurye
e(eKTUBHICTb MTPOTpaMu Ta YTpUMaHHs €()EeKTIB y KaTaMHE31.

Cnucok Jgireparypu

1. bopo3auna, T. CorianbHO-TICUXOJIOTIYHI AETEPMIHAHTH TMPOSIBY TPUBOXKHOCTI
MIJUTITKIB; TeopeTuyHui acrekT : [Enexktponnuii pecypc] // Tepnoninbebkuit JITY
URL:  http://dspace.tnpu.edu.ua/handle/123456789/34529.  ([lata  3BepHEHHS:
19.03.2026).

2. boxok, IO.H). T'apMmoHizaliss eMoOLIMHOrO CcTaHy MIJJITKIB 3aco0aMu
TaHLIOBaJIbHOI Teparii : kBamidikauiiHa podora. Kpusuii Pir: KIAITY, 2025. URL:
https://elibrary.kdpu.edu.ua/handle/123456789/12233. ([1ata 3Bepuenns: 20.03.2026).

3. BinbxoBuenko, T. 1. Po3BUTOK TaHIIOBaAIbHO-PYXOBOI Tepamii B YKpaiHi :
[Enextponnnii pecypc] / Bicauk Jlyrancbkoro HaiioHaJbHOTO YHIBEPCHTETY IMEHI
Tapaca [IIeBueHKa. [legaroriuni HAYyKU. 2017. URL:
https://dspace.luguniv.edu.ua/xmlui/handle/123456789/6273.  ([lata  3BepHEHHS:
19.03.2026).

4. Hertsap, JI.; Kypaymosa, O. IuTerpaiisi TaHIIOBaJbHO-pYXOBOi Teparmii B
cucteMy npodeciitHoi xopeorpadiunoi ocBiTH : [EnexTponnmii pecypc] // AkTyanbHi
MUTaHHS rYMaHITapHUX HayK. 2025. URL: https://www.aphn-
journal.in.ua/archive/86 2025/part 1/48.pdf. ([laTa 3BepHenHs: 20.03.2026).

5. EMniipuuHe A0CHipKeHHs] TPUBOKHOCTI B MIAJITKOBOMY BiMlil : [EnexrpoHHMit
pecypc] // Incaiit: ncuxonoriudi Bumipu cycminberBa  (XY). URL:

222



PSYCHOLOGY
GLOBAL TRENDS AND DIRECTIONS OF SCIENTIFIC RESEARCH DEVELOPMENT

https://ekhsuir.kspu.edu/items/7c0100f4-0d17-47ce-8982-787b279%¢el 6e. (Hata
3BepHeHHs: 21.03.2026).

6. JleBunbka, K. TaHIioBanpsHuM pyx — K 3ac10 eMOIIITHOTO BIAHOBJICHHS JTIOAMHU
B YMOBaX ChOTOJICHHS: IPAKTUIHUI acieKT Teopiit P. Jlabana : marictepchka poOoTa.
XapkiB: XJIAK 2024. URL: https://repository.ac.kharkov.ua/handle/123456789/3747.
(Mata 3Bepuennsi: 20.03.2026).

7. Hazapyk, B. JI.; duictpsiacbka, M. B. TanitoBaasHO-pyxoBa Teparis K 3aci0
¢bi3uunoi Teparmii : [EnexktponHuii pecypc] / ®izuuHa peabimiTaiis Ta pekpearis.
2023. URL: https://www.researchgate.net/publication/372329164. ([lata 3BepHeHHS:
19.03.2026).

8. lllupokux, A.; IleBuyk, A. Ilcuxomoriyai 0OCOOIUBOCTI IIJBHUIIEHOT
TPUBOXKHOCTI y TiUNTKIB : [EnextponHuit pecypc] // Ilcuxosoris: peanbHICTH 1
[IEPCIIEKTUBH. 2023. Ne 20. C. 195-204. URL:
https://prap.rv.ua/index.php/prap rv/article/view/326. ([ata 3Bepuenns: 19.03.2026).

9. American Psychiatric Association. Social Anxiety Disorder (DSM-5-TR Fact
Sheet) 2022. URL: https://www.psychiatry.org/getmedia/18acfc35-bf15-4c61-b1c8-
9a05b0fafc1{/APA-DSMS5TR-SocialAnxietyDisorder.pdf. (Hata 3BEPHEHHS:
19.03.2026).

10. Haugland, B. S. M.; Haaland, A. T.; Baste, V.; ta in. Effectiveness of Brief
and Standard School-Based Cognitive-Behavioral Interventions for Adolescents With
Anxiety: A Randomized Noninferiority Study // Journal of the American Academy of
Child & Adolescent Psychiatry. 2020. Vol. 59(4). P. 552-564.e2. URL:
https://www.jaacap.org/article/S0890-8567(20)30001-0. (Jara 3BEPHEHHS:
19.03.2026).

11. Koch, S. C.; Riege, R. F. F.; Tisborn, K.; Biondo, J.; Martin, L.;
Beelmann, A. Effects of Dance Movement Therapy and Dance on Health-Related
Psychological Outcomes. A Meta-Analysis Update // Frontiers in Psychology. 2019.
Vol. 10, 1806. DOI: 10.3389/fpsyg.2019.01806. URL:
https://doi.org/10.3389/fpsyg.2019.01806. ([lata 3Bepuenns: 19.03.2026).

223



SOCIOLOGY
GLOBAL TRENDS AND DIRECTIONS OF SCIENTIFIC RESEARCH DEVELOPMENT

OCBITA BIIPOAOBXK KUTTH AK IHCTPYMEHT
COHIAJIBHOI MOBIVIBHOCTI TA TIOJOJAHHA
HEPIBHOCTI

bproxanosa Harauia OQiexkcanapiBHa

JIOKT. TIe/I. HayK, mpodecop, B.0. 3aBiayBada kadeapu
MIeIaroTiKi, METOJIUKN Ta MEHEIKMEHTY OCBITH

XapkiBchbKUM HarlioHaNbHUHN yHIBepcuTeT iMeH1 B.H.Kapasina

Y cydyacHOMYy CyCHUIBCTBI, IO XapaKTEPU3YEThCS TUHAMIYHUMHU COIIAJIBHO-
€KOHOMIYHMUMHU Ta TEXHOJOTIYHUMHU 3MiHaMH, OCBITa mepectae OyTH OOMEKEHUM
€TaroM >KUTTS JIIOJJMHU 1 Ha0yBa€e 03HaK O€3MePEePBHOIO MPOIIECY.

OcBiTa BIPOJOBK KUTTS «... € K MOTPEOOIO0 KOXKHOI JIFOJUHU, TaK 1 3arajJbHOI0
BHMOTOIO Yacy JI0 BChOT'O CYCIUIbCTBA. Taka OCBiTa Cripusie afanTailii KO>KHOT JTIOIHHH
70 COLIAJIbHUX Ta €KOHOMIYHUX YMOB, SIKI B CY4YaCHOMY CBITI JIOCUThH IIBHJIKO
3MIHIOIOThCA. Lle cBoepiHU croCiO 3aXHCTy OCOOMCTOCTI BlJ HemependadyBaHUX
MOJIii y CBITI Ta BiJl 3araJibHOI HEBU3HaueHOCT1. Came TOMY OCBiTa BIIPOJOBXK KUTTS
Mae OyTu OTpeOO0I0 KOKHOT JIIOAUHIWY [1].

Crpusitoun OUIBII MOBHIM 1HTErpaiii JOJUHU B CYyCHUIbCTBO, OCBITa BIPOJOBK
KUTTS BUCTYIIAE BAXIMBUM 1HCTPYMEHTOM 3a0€3MeUYeHHS COIIaIbHOI MOOUIHHOCTI Ta
MO/I0JIaHHST HEPIBHOCTI.

[IpoGnema colianbHOT HEPIBHOCTI 3aJUIIAETHCS OAHIEID 3 HAWTOCTPINIUX Y
Cy4aCHOMY CBiTi, TPOSBISIOYMCh Yy HEPIBHOMY JOCTYII JO OCBITHIX pPECypcCiB,
MpaleBIAITYBaHHSA Ta coIiaabHux Oyiar. OOMEXEeHHM IOCTyn J0 SKICHOI OCBITH
3HAYHOI0O MIPOI0 3YMOBIIOE€ BIATBOPEHHS HEPIBHOCTI MDK TOKOJIHHSMH, IO
YCKJIAHIOE COlliaJibHEe MPOCYBaHHS OKPEMHUX TPYI HAaCENeHHS. Y IIbOMY KOHTEKCTI
OCBiTa BIPOAOBK JKUTTS PO3TIAAAETHCS K €(DEKTUBHUN 1HCTPYMEHT MOAOJAHHS ITHX
Oap’epiB 1 3a0e3MeUEHHS OTBII CITPABEIITUBOTO PO3MOJILTY MOKIUBOCTEH.

CoruiasibHa MOOUTBHICTD, SIK «TIIEPEMIIIEHHS JIFOJICHKUX CIUIBHOT abo0 1HIWBIAIB
y  COLIAJNIbHIA  CTPYKTYypl CyCHUIbCTBA, 3MiHAa COLIAJIBHOTO CTarycy abo
MIPUHAJICKHOCTI JI0 TEBHOT BEPCTBU HACENCHHs» [2], 3HAYHOIO MIPOIO 3aJICKUThH BiJl
noctyny 1o ocBiTH. Came OCBITa BIJKPUBAE MOXJIMBOCTI JJIsl 3400yTTS HOBUX
npodeciii, miaABUINEHHS KBamidikaiii Ta pO3MIUPEHHS COIIATBLHUX TMEPCIEeKTUB. Y
IIbOMY CEHCI OCBITa BIPOJIOBXK JKUTTS 3a0e3ledye SK FOPpU30HTAIbHY MOOUIbHICTD
(3MiHy cepu TISTTBHOCTI), TaK 1 BEPTUKAIbHY (MIABUIICHHS COIIAJIbBHOTO CTaTyCy),
cpusitoun npodeciifHiil THYYKOCTI Ta alallTUBHOCTI (DaxiBIIiB.

«Ocoba pearnizye CBOE MPAaBO HA OCBITY BIPOAOBXK JKUTTS NUITXOM (OPMAIIBHOI,
HedopmanpHOi Ta iHGOpManbHOT ocBITHY [3]. DOpMasibHA OCBITa peaTli3yeThCs Yepes
OCBITHI 1HCTHUTYIIli, HEopMaIbHa — Yepe3 KypCH, TPEHIHTH, OHJIAWH-TIPOTpaMu, a
iHpopMasibHa — Yepe3 CaMOOCBITY Ta KUTTEBHM J0CBia. Taka OaraTOBUMIPHICTH
CTBOpIOE YMOBH [jIsi (OpPMYBaHHsS I1HAMBIAYalbHUX OCBITHIX TPAEKTOPiH, sIKi
nepeadayaroTh CBIAOMUIM BUOIp 3MICTY, TeMiy, (hopM 1 3ac001B OCBITH BIAMOBIIHO 10
iHTepeciB, 31i0HOcTe 1 mpodeciiHux 1Ied 3700yBaya OCBITH, a OTXKE, —
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TpaHchopMye poJib 3700yBaya 3 MACUBHOTO CIOKMBAa4a 3HaHb Y aKTUBHOTO Cy0’€KTa
OCBITHBOI AISNIBHOCTI, 3JaTHOTO 0 CAMOCTIHHOTO TIaHyBAHHA, OPUMHATTSA PIlIEHb 1
BIJIMOBIAAILHOCTI 32 Pe3yNbTaTH HABYAHHS. Boanowac ocBiTHe cepenoBHIle Mae
3a6esnequaTH BaplaTUBHICTh PECypCiB, THYYKICTh nporpam 1 nenarorquy
HiATPUMKY, IO J03BOJSE KOKHOMY BHOYJOBYBAaTH BJIACHY OCBITHIO CTpaTeriio. Y
[[bOMY KOHTEKCTI 1HJUBIAyaIbHI OCBITHI TPAEKTOPIT CTalOTh €()EKTUBHUM MEXaHI3MOM
HE JIUIIe TepcoHali3alii HaBYaHHS, a W (opMmyBaHHS MpodeciiiHoi cyd’ €KTHOCTI,
TOTOBHOCTI /10 O€3MepepBHOIO CaMOPO3BHUTKY Ta aJamTailii 10 BUMOT HU(PPOBOro
CyCH1JIbCTBA.

BaxxnuBuM MexaHI3MOM BIUIMBY OCBITH BIOPOJOBXK JKUTTS Ha COI[AJbHY
MOOUTBHICTh € PO3BUTOK MpodeciiHuX 1 3arajbHUX KoMIeTeHTHocTel. IlocTiiine
OHOBJICHHS 3HAaHb 1 HABUYOK J103BOJIsA€ (axiBUAM aganTyBaTHCS 10 3MIH Ha PUHKY
mparyi, MiABUILYBAaTH CBOK KOHKYPEHTOCHPOMOXXHICTh 1 PO3MIMPIOBATH Kap €pHI
MOXJIMBOCTI. [lopsia 13 UM PO3BUTOK TaKHWX YHIBEPCAIBHUX KOMIETEHTHOCTEH, SIK
3IaTHOCTI JI0 KpUTUYHOTO MUCIICHHSI, KOMYHIKaIlli, HABYaHHSI Ta aJlalTailii, CIpusie He
nuiie npodecitHoMy 3pOCTaHHIO, a 1 aKTUBHIM ydacTi 0COOMCTOCTI B CYyCHIJIbLHOMY
AKUTTI.

[Mu¢dpoBizaliss CyTTEBO pO3MIMPIOE TMOTEHILIA] OCBITH BIPOJOBXK JKUTTH.
BukopucTanHs OHJIaitH-KypCiB, OCBITHIX IJIATPOPM 1 BIIKPUTUX PECYPCIB 3a0e31euye
JOCTYyNl 1O 3HaHb HE3aJeKHO BiA MICIS MPOKHUBAHHS, IIO CIPHUSE 3MEHIIECHHIO
TEepUTOpIaILHOI HepiBHOCTI. Pa3oMm 13 TuM nudposa tpanchopmarrisi TopoKye HOBI
BUKJIMKH, 30KpemMa MpobiieMy HU(PPOBOi HEPIBHOCTI, MOB’SA3aHOI 3 OOMEKEHUM
JIOCTYIIOM JI0 1HTEpPHETY a00 HEOCTaTHIM piBHEM IUGPOBOi TPaMOTHOCTI. Y 3B’SI3KY
3 UM aKTyali3yeTbCsl HEOOXIHICTh PO3BUTKY HHUGPOBOi 1HOPACTPYKTYpU Ta
BIIPOBAKEHHS MPOTpaMm MiIBUILEHHS [IUPPOBUX KOMIIETEHTHOCTEN HacEIeHHS.

BaxxnuBuM 1HCTpYMEHTOM peani3ailii KOHIENIli OCBITH BIIPOJIOBXK KUTTSA €
BIPOBA/KEHHS] THYYKMX OCBITHIX Nporpam, SKi BpaxOBYIOTb MOTpeOM pi3HUX
COLIIAIbHUX T'PYII 1 320€3MeUy0Th MOKJIUBICTh MOEAHAHHS HAaBYaHHS 3 MPOECIHHOIO
nisibHICTIO. OCcOo0JIMBOrOo 3Ha4YeHHS B yMoOBax UM(poBizalili HaOyBae HaJlaHHA
MIKpOKBadi(iKalii Ha OCHOBI MacoBUX BIAKpUTHX oHIaH-KypciB (MOOC).
MikpokBanidikaiii sIK KOPOTKOCTPOKOBI OCBITHI pe3yJIbTaTH, IO MiATBEPAXKYIOThH
c(hOpMOBAHICTh KOHKPETHUX KOMIIETEHTHOCTEH, 3a0e3MeUyr0Th THYYKICTh OCBITHIX
TPAEKTOPIH 1 TO3BOJISIOTH ONIEPATUBHO pearyBaTH Ha MOTPeOU PUHKY Ipalli.

Bukopucranass MOOC cnpusie 1HauBigyai3aiii HaBYaHHS, OCKUIBKH 37100yBayi
OCBITH OTPUMYIOTh MOMJIMBICTh CaMOCTIHHO O0OWpaTu 3MicT, Temn 1 QopMmar
OCBITHBOTO Tporecy. lle He muiie po3muproe TOCTyn 10 3HaHb, ajge ¥ popmye
ABTOHOMHICTh, BIJMOBIJAIBHICTh 1 3ATHICTh JO CAMOPETYJISAIi, 0 € BaKIUBUMH
XapaKTEePUCTHKAMU cy4dacHOTo (paxiBiis. BogHodac iHTerpaiiist pe3yibTaTiB HABYaHHSI,
3M00yTUX y MeXaxX OHJIAaWH-KYypCiB, y (opManbHI OCBITHI TporpaMu 3abe3neuye
MOENHAHHS PI3HUX (POpM OCBITH Ta crpusie (pOpMYBaHHIO BIIKPUTOTO OCBITHHOIO
POCTOPY.

CyTT€BY pOJIb Y PO3BUTKY OCBITH BIPOJOBXK KUTTS BIAIrpac JAep>kaBHa MOJITHKA
Ta MDKCEKTOpaibHa B3aemofisa. Ha gepxaBy mokimamgaeTbes 3abe3meuyBaTH
JOCTYIHICTh OCBITH, MIATPUMYBATH OCBITHI 1HIIIATUBH Ta CTUMYJIOBATH Y4acTb
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IrpOMaJIsIH Y HaBYaHHI. BaXXJIMBUM € Takok MapTHEPCTBO MiXK JIEp)KaBOO, O13HECOM 1
3aKJIaJlaMH OCBITH, IO JTO3BOJISIE Y3TOHKYBATH 3MICT HaBUYAHHS 3 MOTPEOAMHU PUHKY
mparii Ta 3a0e3neuyBaTi e)eKTUBHE BUKOPUCTAHHS PECYPCIB.

TakuM YUHOM, OCBITa BIPOJOBXK JKUTTA BHUCTYIIA€ CHUCTEMHUM IHCTPYMEHTOM
3a0e3medeH s COoIliaabHOI MOOITBPHOCTI Ta TOJOJaHHS HEpIBHOCTI. BoHa cTBOprOE
YMOBH JUISI PO3BHUTKY KOMIIETEHTHOCTEH, PO3IIMPEHHS OCBITHIX MOMXJIHBOCTEH 1
MiJBUIEHHS SKOCTI )UTTS Pi3HUX TPy HaceleHHs. [i eeKTUBHICTb 3alleXKHUTh Bij
KOMILUIEKCHOT'O TIOEHAHHS JOCTYITHOCT1, THYYKOCT1, IM(POBI3aIlii Ta 1HKIIO3WBHOCTI
OCBITHIX IMPOIIECIB.

[Toganeioro BUpilIeHHs NOTPeOyOTh MpobieMu U(PPOBOi HEPIBHOCTI, JOCTYITY
JI0 peCcypcCiB Ta 3a0€3MeUYeHHS SKOCTI OCBITHIX MOCHYT.
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