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DIFFICULT PREDICTABILITY
AND STRATEGICAL MANAGEMENT

Vladimir E. ShedyakoV'

1. Dr. Sc. (Sociology), Ph. D. (Economics)
Freelancer scientist

UKRAINE

ORCID ID: 0000-0003-2779-3736

The obvious contradiction between the need for accurate and timely
information-analytical support for organizational-management processes and the
increasing difficulty of predicting trends necessitates the improvement of
methodological-theoretical and practical tools. For example, on the one hand,
errors in decision-making and implementation can lead to significant losses. On
the other hand, increasing uncertainty is a natural consequence of both the post-
globalization environment and the transition to its holistic embodiment [1-5].
Furthermore, cultivating a unified political-economic, socio-cultural, and moral-
spiritual foundation for revival and development is all the more reliable, the greater
the degree of creative diversity in research.

Strategic uncertainty can lead to a state of strategic confusion, but it can also
prompt decision optimization. Thus, strategic confusion is a reaction to the scale
and depth of transformations, coupled with a stereotypical perception and focus
on the standard situation [6-11]. It is unprepared for the peculiarities of a
paradigmatic transition period, it can be perceived (and in fact become) a path to
anomie. The surrounding social landscape (both political-economic and socio-
cultural) and individual life circumstances influence the formation of preferences,
opportunities, and limitations. The direction, forms, and degree of development of
giftedness are not predetermined; complexes of abilities are poly-variant. But not
everyone succeeds in mastering their demons and conquering “the shadow”. Non-
triviality requires a foundation of moral strength and purity of intentions. Thus, the
task is to strengthen the creative vector of the social environment based on both
rewarded and unpaid relationships. Reflexivity of decisions takes into account
combinations (including the principle of transformed forms) that encompass both
historical innovation and the standard situations of operation of various social

All rights reserved | CC BY-SA 4.0 www. logos-science.com 8
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automata and regulators (the most well-known: multipliers, accelerators, socio-
psychological regulators, etc.).

Thus, knowledge and understanding of trends, possible deviations from
patterns, and random occurrences are a significant factor in successful
transformations. In turn, state-level thinking and strategical management are
required not only at “the "highest echelons of power”, but also directly at the
specific site of activity [12-17]. Responsibility, pride in the work performed, and a
sense of involvement in achievements are important parameters shaped by the
entire socio-cultural climate. Socio-economic growth is the result of the
functioning of complex of the most diverse general economic socio-economic
factors operating in a single system. Only their effective combination can give the
optimal result under specific conditions. Only at the level of abstract analysis is it
permissible to consider economic growth as a function of investments and
structural parameters of their use; in reality, economic growth is the result of close
and dynamic interaction of a complex of factors, and political, social, environmental,
demographic, natural and other conditions are largely and often mainly influenced.
The experience of has shown that insufficient development or ineffective
functioning of any group of factors or conditions (or even one of them) leads to
negative consequences for the economic mechanism and not only for it. In
extreme cases, this causes acute crises and decline. Of course, up to certain limits,
a compensatory mechanism of support and replacement of disabled connections
and resource complications operates, but at the expense of transferring the
capabilities of other links. Therefore, a comprehensive and competent approach to
any economic issue is an indispensable requirement for economic management.
In turn, global transformation restructures the very socio-economic fabric of the
former bipolar world and creates new problems on the axes: a new quality of
interdependence of countries; interaction of “poor” and “rich” states; combination
of trends of “growth and solidarity”, socio-economic growth and environmental
sustainability in relation to an individual, regions and the global complex as a whole.
The problem of interdependence has arisen in a new way, which includes both
trends that should complement each other and influence decision-making -
globalization and regionalization of the world.

The driving force of the market economic system — both traditional and
modern —is the ratio of competition/rivalry and partnership/cooperation. However,
it is precisely on the basis of the development of competition that a tendency
towards monopoly, towards stagnation, has emerged. However, this tendency
cannot be absolute; it has not become a complete obstacle to the progress of
mankind. Historical experience has shown that the dominance of monopolistic
firms does not eliminate competition, but is capable of limiting it to recognized

www.logos-science.com All rights reserved | CC BY-SA 4.0
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permissible limits, beyond which monopoly (and numerical too) turns into
extremely negative consequences. Therefore, the exclusion of spontaneity from the
mechanism of social development is, firstly, impossible, and secondly, it makes no
sense. Spontaneity as a form of self-regulation, self-government of the system in
social life will always remain, and even conscious activity itself in a number of cases
can cause unforeseen, spontaneous consequences. The idea of a society where
absolutely everything is consciously (centrally) organized and regulated, and where
there is no place for spontaneity, is utopian and, ultimately, converges with
mechanical determinism. Hence, the need to maintain a competitive environment
and organize partnership/cooperation as an objective prerequisite for healthy
mechanisms of self-reproduction of the economy is strengthening [18-21]. The role
of competition is that it mediates the connection between the market and
production, forces the latter to immediately react and adapt to changes in the
market, in demand, resists stagnant trends, and leaves no room for conservatism
and incompetence. Moreover, when a specific marketing situation (excess of
supply over demand) forces to look for new opportunities for implementation,
competition constantly forces entrepreneurs to look for ways to increase the
competitiveness of their products, update the range, improve production
equipment and technology based on scientific and technological progress, reduce
unit costs, and increase economic efficiency.

Progressive improvement in the state and dynamics of change in society and
the state presupposes maintaining an environment of productive unity of
foundations and specific space-temporal conditions. In particular, strategic
management during difficult-to-predict transformations requires support from
social experience and the historical path of the people. Accordingly, deepening the
strategic culture of transformation depends significantly on both the
transformation environment and support for innovative clusters. Thus, with a
multiplicity of actors and influencing factors, basic value-sense complexes acquire
increasing importance [22-30]. Establishing a sustainable, ascending orbit of revival
and development requires focusing on new forms of embodying the diversity of
creative traditions in line with the strengthening transformations.

So, the economy is a complex of multi-level hierarchy, which is able to carry
out self-regulation and self-development. This property is given by the internal
structure of the economy, the interaction of various economic laws that arise from
contradictions in the relations between them. To determine the quality of
development of economic systems, regular analysis of functioning and
development is necessary, which requires the study of its content, essence and
form. Socio-cultural, moral-spiritual and production-economic activity is
characterized by a large number of heterogeneous indicators, which enhance the

All rights reserved | CC BY-SA 4.0 www. logos-science.com 10
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importance of determining the composition of indicators and their
multidimensional analysis based on the requirements of uniformity and non-
repeatability of indicators in groups. Socio-economic activity can, for example, be
considered through the prism of elements of a single system, in which a matrix of
indicators is built: in rows they are divided according to their purpose (functional
and structural), in columns — by origin. The content of the socio-economic system
of the economy consists of elements of its internal structure: contradictions, needs,
interests, abilities, goals, values. And since the economy is a complex combination
of objects, subjects and their relationships, it represents a complex of various
contradictions at different stages of their development [31-40]. In these conditions,
the importance of external regulators of the economy objectively increases, it is
necessary to clearly distinguish between the controlled system (production and
other processes that determine the measure of objects, means of labour and labour
itself on the basis of economic laws) and the control system with the contours of its
realization.
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Short-range drones have severely endangered and made the conduct of
humanitarian and emergency work in frontline areas of Ukraine much more
difficult, sometimes making it a matter of survival. Volunteers, emergency
responders, and journalists very often operate in areas where first-person-view
(FPV) drones are commonly seen. The latter are used not only against military
objectives, but also against civilians and civilian vehicles, where markings that once
signaled protection have themselves become targets [2; 4]. In response, some
civilians carry portable jamming devices, which interfere with the radio link
between a drone and its operator. This, in turn, raises an important legal, but also
conseguential question: does a civilian who jams an incoming drone thereby take
a direct part in hostilities and lose protection against attack?

The answer is usually sought in the three cumulative criteria outlined by the
International Committee of the Red Cross: a threshold of harm, a direct causal link
between the act and that harm, and a belligerent nexus, meaning that the act is
specifically designed to cause the harm in support of one party to the conflict and
to the detriment of another [3, p. 46]. Truth Hounds concludes that the use of
jamming devices in self-defense does not constitute direct participation because
the third criterion is absent: the device is used to protect civilians rather than to
support a party to the conflict [4]. The author has also argued that the same
reasoning applies to journalists who act in self-defense against drones, and that
such conduct should not expose them to attack or to prosecution [2].
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That conclusion is sound, but the route to it deserves closer scrutiny, because
two of the three criteria offer less shelter than could be assumed.

The first criterion is difficult to reject in the case of jamming devices. It could
be tempting to argue that a small, limited-range device cannot meaningfully affect
an adversary's military operations. However, as Schmitt underlines, the threshold of
harm only requires the act to be likely to produce a military effect, which is not
required to eventuate and/or amount to an “attack” within the meaning of the law
of targeting; Schmitt mentions the clearing of mines emplaced by enemy forces as
an example of conduct meeting the threshold [6, p. 27]. Jamming a drone is hardly
distinguishable from neutralizing an emplaced weapon: in both cases, a civilian,
though not injuring anyone, denies the adversary the intended effect of a weapon.
The cyber literature reaches the same conclusion from the other direction,
confirming that a civilian act is not required to qualify as an attack as to satisfy the
threshold of harm [1, p. 183]. Therefore, arguments based on the modest technical
capabilities of the jamming equipment hardly outweigh the harm requirement.

The second criterion, a direct causal link between the act and that harm, is
also difficult to reject. It is exactly the jamming device that interferes with the
drone's operation.

Everything, consequently, rests on the belligerent nexus. Here, though, a
structural difficulty arises. The self-defense exception applies to persons who
defend themselves against acts of violence prohibited under international
humanitarian law or against ordinary crime, on the ground that such conduct
cannot be regarded as supporting one party against another [5; 3, p. 61]. The
exception, therefore, depends on the unlawfulness of the incoming attack. In other
words, the civilian's status depends on the attacker's conduct. If the drone is
hunting civilians, the act of jamming is self-defense, and the civilian remains
protected. However, if the drone was lawfully engaging a military objective nearby,
the same act may be seen as supporting one party to the conflict and may
constitute direct participation. Thus, although the act does not change - the legal
characterization of the person performing it does. This difficulty is further
complicated by the nature of drone warfare, because the decision must be taken
in seconds, and the evidence of the attacker's purpose is difficult to establish.

What operates in place of the criterion is a substitute: the equipment itself.
This substitution is documented rather than hypothetical. To exemplify, some
military experts advise civilians against using such devices, in part because their
use is primarily associated with military personnel and may itself provoke an attack,
and some volunteer evacuation teams are reported to abandon jamming
equipment specifically to avoid being mistaken for a military vehicle [4]. This logic
could be sound and provide greater protection as a matter of safety. However, as a
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matter of international humanitarian law, such logic could be seen as imprecise:
the test shifts to what a civilian carries, not why he/she carries it and how it operates.
In essence, though, a portable jammer operates indiscriminately within its radius
and affects the drones of both parties without distinction, which is the very feature
that could prove the absence of a belligerent nexus. Its military appearance in and
of itself, by contrast, does not affect any of the three criteria, yet it determines how
the person is treated.

The conclusion which follows is that the self-defense exception should be
reformulated so that it turns on the defensive purpose of the act rather than on the
unlawfulness of the attack repelled. Conditioning a civilian's protection on the
attacker's compliance with the law inverts the logic of protection and may
effectively reward the initial violation. The question posed at the beginning should
be answered in the negative: a civilian who jams an incoming drone for self-defense
purposes does not take a direct part in hostilities and retains protection against
attack.
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Po3Mipu 3acTaBM MNig 4Yac obpaHHa 3anobixKHOro 3axony — npenmMeT crnopy
CTOPIiH, amKe TMpoKypop Yy 6aratbox MNPOBAMXEHHAX TMPOMOHYE PO3Mip
3acTaBu, CMiBpPO3MipHUIM abo po3Mipy 3anofigHoi LWKoAM KpUMiHaANbHUM
npaBonopyLUeHHAM abo CNiBPO3MipHUIN MaTeEMaTUYHOMY CKNadaHHIO BapTOCTi BCiX
aKTMBIB MiQO3PIOBAHOIO Ta MOro 6nmM3bKMUX poawndiB. Npu LbOMY, 3anMLLIAETbCA
OUVNCKYCIMHUMK KpUTepii, Ha aki Tpeba opieHTyBaTUCA NMPU BU3HAYEHHI PO3Mipy
3aCTaBM y BUHATKOBUX BMMAOKax, i AK caMe Ma€ ByTU BpaxoBaHMI TaKMUM MaHOBUM
CTaH ocobun. Hanpuknag, y pa3si HagBHOCTI B 0COOU aKTUBIB, AKi BApTiCHO MOXHa
OUIHUTK Ha NEBHY CYyMY, YM MPABUNbHMM, @ FTONOBHE, UM CMPaBed/IMBUM € B34TTH
caMe Li€i CyMU 32 OpPIEHTUP AN9 BCTAHOBNEHHSA PO3MIipy 3aCTaBM? AQyKe, no-neplue,
He 3aBXXOW BCi aKTUBWM MOXXYTb ByTU peani3oBaHi i He 3aBXOM aKTUBU MOXXYTb OyTH
peanizoBaHi 3a PUHKOBOK BaPTICTHO. KpiM TOro BeIbMU ANCKYCIMHMM € BU3HAYeHHA
PO3Mipy 3aCTaBM 3 ypaxyBaHHAM BapTOCTI aKTUBIB 6/IM3bKMX poan4yiB ocobu, agyke
ONM3bKi poaundi 0cobun, aKy KpUMiHaNbHO MepecnigytoTb, Mo-neplle, He MatoTb
BiAHOLWIEHHA 00 BYMHEHHS KPWMIHANbHOIMO MPaBOMOPYLUEHHSA, a, No-Apyre, He
3060B'A3aHi peanizoByBaTM CBOI akTUBUW A/14 TOro, o6 CrnnaTUTK 3acTaBy. TaKoXK, y
6araTboX KPUMIHANbHUX MPOBAMKEHHAX MAaMHO Ta aKTUBW MNepebyBatoTb Nia
apeLwToM, TOMYy peanilyBaTu ix, HaBiTb 3@ HAABHOCTI MOMWTY, B MPUHLMMI, He
BMOAETbCA MOX/TMBUM.

MNpU3Ha4YeHHT MNEBHOIO PO3Mipy 3aCTaBW 30iMCHIOETbCA 3a TaKMM MPaBUTOM:
PO3Mip 3acTaBM MOBMHEH OyTW TakuM, Wo6 3arpo3a ii BTpaTh yTpumyBana 6
Migo3poBaHOro Bif HaMipiB Ta cNpob MOPYLUUTU MNOKMaAeHi Ha HbOro 060OB'A3KM, a
3 iHWOro, He Mae 6yTK TakuMM, o6 Yepe3 oYeBUOHY HEMOXKMMBICTb BUKOHAHHA
YMOB LbOro 3amobidkHOro 3axody uUe GakTUYHO npu3Beno 6 00 noganbLioro
YB'A3HEHHA Migo3pkoBaHOro, ¢@ke B pe3ynbTaTi nepeTtBopunoca 6  Ha
6e3anbTepHaTMBHe [1].
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Tak, y cnpaBi P. HacipoBa po3Mip 3acTaBm CTaHOBUB 523 MiNTbMOHM rpUBEHD, Y
cnpagi €. bakyniHa — ekcronosu npaeniHHA HAK «HadToras YKpaiHu» — NpoKypopm
3BEPHY/INCA 3 KIOMOTaHHAM BU3HAYMTK 3acTaBy Y POo3Mipi 1,5 Minbapaa rpmBeHb, y
cnpaBi 3acTynHWKa KepiBHWMKa «HadToraszy» O. Kauybu cyn BM3HAUMB MOMY
3anob6iKHUI 3axig — TPMMaHHA Nig BapTo 3 MOXX/IMBICTIO 3acTaBM 450 MiNbMoHIB
rpvBeHb, B. 3iHEBUUY — OUPEKTOPY «YKPIHTEPEHEepPro» — BU3HA4YUNKM 3acTaBy Yy
PO3Mipi 365 MIiNbMNOHIB rpuBeHb, A. KoboneBy — eKc KepiBHUKY «HadTorasy» -
anenduivHa nanata BAKC npusHadunia 3actaBy y 230 MibMOHIB TPUBEHD,
. TpyxaHOBY — MiCbKOMY rofioBi Ogecu — po3Mip 3acTtaBum OUiHMAM B 30 MifTbMOHIB
rPVBEHb, 40 KOMULLHBbOIo npe3naeHTa YOBK «Ykpbya» M. MrKMTaca 3aCTOCOBAHO
3anobiXHUM 3axia y BUrNaai TOMMaHHSA Mig BapTok 3 anbTepPHATUBOK BHECEHHS
3acTaBM y po3Mipi 100 MinbMoHiB rpmBeHb, . QipTawy Buwmn depepanbHum cyq
BioHA BM3HauMB 3acTaBy Yy PO3Mipi 125 MinbMoHiB €BPO. NMOBHICTIO 6yN10 BHECeHO
3acTaBu 3a 6i3HecMeHiB b. KaydmaHa Ta O. 'paHOBCbKOro — 129 MinbMoHiB Ta 124
MINbMOHW FrPMBEHL BiaNoBiAHO. KonuuHboMy rofiosi BepxosHoro Cyay B. KHAa3ey
CNo4YaTKy BCTaHOBMAM 3acTtaBy B 107 MINbMOHIB FPMBEHDb, ane B pPe3ynbTaTi
nepernany pilleHHsa cyd 3MEeHLMB 3acTaBy 40 75 MiNbMOHIB.

MpaKTWKa po3rnany KMNornoTaHb NMpo obpaHHA 3amobikHKMX 3axonie BAKC
CBiOYMTb, WO CyMa 3acTaBu OGyna BM3HaA4YeHa 3 ypaxyBaHHAM BapTOCTi aKTWBIB
nmigo3ptoBaHoro Tta Moro poawudie [2]. B iHWOMYy pilleHHi cymMa 3acTtaBu 6yna
3MEHLLUEHA 3 ypaxyBaHHAM BAapTOCTI aKTMBIB Ni4O3POBAHOIO | MOro poamndis [3].

BooHo4ac BEpPXHIO MeXy PO3Mipy 3aCTaBM MOXKHa CMPOrHO3yBaTu y 3B'A3KY 3
TUM, WO BOHA (BepxHA Mexa) obMexkeHa aKTUYHOK CYMOK, fKa BKa3aHa B
KNoMoTaHHI NPo 06paHHA 3anobixkHOro 3axondy. Tak, € piweHHa Al BAKC, y akmx
YTOYHEHO, WO «PO3Mip 3acTaBM @K CaMOCTIMHOIoO 3amobiXKHOIo 3axogy u4um
anbTepPHaTMBHOIO TPMMaHHIO Mif, BApPTOO HE MOXKe NepeBuMLLYBaTU OBrPYHTOBaHMMN
Y KNOMOTaHHI AeTeKTMBa pPoO3Mip 3acTaBu» (yxBana Big 07.11.2019 y cnpasi
N2 991/908/19) [4]. LlikaBMM TaKoX € KeWc, KOMW yxBanow chigyoi cynai 3a
KNonoTaHHAM geTekTuBa HABY 3acTocoBaHO «a00 OCOBA_8 3anobiXkHMM 3axiay Buai
3acTaBy B Po3Mipi 80 MPOXXUTKOBUX MIHIMYMIB ONA Mpaue3gaTHMX ocib, Wwo B
FPOLLOBOMY BMPaA3i CTaHOBUTbL 214 720 (ABICTI YOTUPHAAUATb TUCAY CIMCOT ABadUaThb)
FPH i3 MoKNageHHAM 060B'A3KIB, NepeadadeHmnx n.m. -4, 8 u.1cT.194 KIK». Mpokypop
MoAaB anendauito Ha yxBany Cfigyoro cyani Ta mMpoCKMB BCTAHOBUTM «3acTaBy B PO3Mipi
1860 NPOXXKMTKOBUX MiHIMYMIB A/19 NpaLe30aTHMX OCib, TOOTO B cyMi 4 992 240 rpH, i3
MoKNageHHAM 0b0oB'aA3KiB, MepenbadeHmx U. 5 cT. 194 KIMK». AnengauinHy ckapry 6yno
33[00BO/IEHO 4YAaCTKOBO Ta 3acTOCOBAHO yxBany cnigdyoi  cyoai Buworo
aHTUKopPyNuUinHoro cyay Bif 12.04.2023 ckacyBaTW B YaCTWHI BU3HAYEHHS 3acCTaBu y
po3Mipi 214 720 (OBICTi 4OTMPHaOUATb TUCAY CIMCOT OBadUATb) FpPUBEHb Ta
BM3HadyeHo o «OCOBA_8 3actaBy B po3Mipi 1 288 320 (oavH MiNbMoOH OBICTI
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BiCIMOECAT BICIM TUCAY TPUCTa ABaAUATb) rpvBeHb» [5]. B iHWOMY mpoBamiXeHHI
yepe3 30iMCHEeHHS POo3paxyHKYy aHanisy BapTOCTi aKTMBIB OCOOM PO3Mip 3acTaBu
TakKoX 6yB 36inbLueHnIn 3 6 012 160 rpmBeHb 00 26 840 000 rpuvBeHsb [6].

Y pasi, aKLLO0 Nigo3pBaHMM Y MOro 6/1M3bKi poaudi nogatoTb AeKnapalii, To
PO3Mip 3aCTaBW BM3HAYAETbCA 3 OrNAAY Ha 3a4eKTapOBaHi akTUBM NiOO3POBAHOIO
Ta moro poaudis [7].

Ha 3MeHLWeHHA po3Mipy 3acTaBM TaKOX MOXe BMNIMHYTU aKT 3aBepLUEHHS
JOCYyOdOBOIro pO3C/ligyBaHHS, OCKITbKM Ha Ui cTagili 3MeHLUyeTbCa PU3KK
3HULLEHHS, CMOTBOPEHHS pedyen | OOKYMEHTIB, AKi MatloTb iCTOTHE 3HadeHHa ansd
BCTAQHOBMEHHA  OOCTAaBWMH  KPUMIHaNbHOroO  MPOBAa[)KeHHHA, a  CTOpOoHa
0OBUHYBaAYEHHA BXe Ma€ BCi HeobXxigHi Ogokasw, aKi NiaTBepaXKykoTb MpaBoOBY
no3uuito. AHanoriyHa MnpaBoBa MO3MLUiA BUKMIadeHa B yxBasji chigdyoro cyoqi
Buworo aHTMKopynuivHoro cygy Big 18.01.2021 (cmpaBa N2 991/189/21,
npoBagyeHHsa N2 1/kc/991/192/21 [8], oe cnigumit cynns pobuTb BUCHOBOK MPO ¢aKT
3aBEPLUEHHA OOCYOOBOro po3cnifyBaHHA aK MiACTaBy AS19 3MEHLWEHHA po3Mipy
3acTaBM i 3a3Havae, Lo «3a YMOBW BUYEpPMaHHAa OQHOrO i3 pU3MKIB KPUMIiHaNbHOMo
MPOBa)XeHHSA 3acTaBa 3MOyKe | B MoganblIOMy OOCTAaTHbOKO MIpPOKO rapaHTyBaTU
BMKOHAHHA Migo3poBaHMM MOKIaAeHMX Ha Hboro 0O6OB'A3KIB, XO4a i B MEHLIOMY
PO3MIpi, HiXK ii BYNO BU3HAYEHO MepBiCHO.

3aBepLlleHHA OOCYyOOBOro po3ciifyBaHHA O3HAYae€, WO Yy PO3MOopsaOyKeHHI
CTOPOHM OGBMHYBAYeHHS OMUMHAITLCA BCi HEOOXigHI Ona noganblimvx eTanis
KPMMIHANbHOIrO MNpOBadXXeHHa [OO0Ka3u. Bigkputtad ™MaTepianiB OocygoBOro
PO3CniayBaHHSA CTOPOHI 3aXUCTy CBIOYUTb MPO BMYEPNAHHA PU3MKY 3HULLEHHS,
NPuUxoByBaHHA abo CMOTBOPEHHA MiOO3PIOBAHMM peden i OOKYMEHTIB, AKi MatoTb
iCTOTHe 3Ha4YeHHsa A9 BCTaHOBNEHHA 0O6CTaBMH KPMMIiHaNbHOro NpoBaoyXeHH4.

BioTak, 3aBeplUeHHsA 0OCYydOBOro po3c/ifyBaHHA € HOBOKO 0BCTaBMHOLO, 9Ka
nepebyBac y 6e3nocepeaHbOMy B3aEMHOMY 3B'A3KY i3 3aCTOCOBAHMM 3aMNOBiXKHUM
3ax000M. BUHMKHEHHA Li€i 06CTaBMHM MOXXe 3YMOB/OBATU 3MiHY 3aCTOCOBAHOMO
[0 Migo3ptoBaHOro 3anobiXXHOro 3axoay y BMAI 3aCTaBUM B KOHTEKCTI 3MeHLLEeHHS
MOro po3Mmipy».

Y3aranbHIOI04YM BUK/IaAeHe MOXXHAa 3pO6MTU KiflbKa BUCHOBKIB: €Ki
CNpsAMOBaHi Ha YAOCKOHAaJIEeHHSA1 BU3HAUYEHHS1 BePXHbOI MEXXU pO3Mipy 3acTaBu:
1) cyMma 3acTtaBu Ma€ 6yTU BU3HAUYEHA 3 ypaxXyBaHHSIM BUKJ/TIOYHO LLOMICAYHOIro
aoxoay ocobu i He NepeBULLYBaTU CyMy LLOPIYHOro aoxoay ocobu; 2) BepxHs
Me)Ka po3Mipy 3acTaBu Ma€ 6yTU BUSHaUeHa 6e3 BpaxyBaHHS aKTUBIB 6/IM3bKUX
poAaundiB Takoi oco6u; 3) y po3paxyHOK BepXHbOi MeXi po3Mipy 3acTaBu MoXe
6yTn BpaxoBaHa BapTiCTb aKTUBIB 0CO6U BUKJIIOUHO Y pas3si, AKLWO TaKi akTUBMU
He nepebyBaloTb Nig apewToM Ta MOXYTb 6yTu peanizoBaHi oco6oio Aansa
CnJlaTM 3acTaBu.
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0O MMTAHHSA MPO PO3BUTOK IHCTUTYTY MNPAB
NoaONHU B YMOBAX OEBAJIbBALLII MOPAJIbHOI
KYNbTYPU CYCMNIJIbCTBA

CyHeriH Ceprin OnekcaHgpoBuyY'

1. KaHOMAOAT PPPULONYHUMX HaYK,

CTapLWmm OocnigHuK,

CTapLUUM HAayKOBUM cMiBpPOBITHMK Bigainy Teopii oep»xaBu i NpaBa
IHCTUTYT Aepxxasu i rnpasa imeHi B.M. Kopevbkoro HAH Ykpairu, YKPAIHA
ORCID ID: 0000-0003-4304-708X

B ymMoBax iHTEHCUBHOIO PO3BUTKY CYCMiNibHUX BiAHOCWH Ta MepeoCMMCNEHHSA
TPaaULUIMHUX LiHHICHUX OPIEHTMPIB 0COBNMBOI 3HAYYLLOCTI HabyBae mpobnema
36epeXkeHHa MoparbHMX 3acad NpaB NoOUHK, CTabiNbHICTb peani3alii Ta 3axmMcTy
AKX BU3HAYAETbCA HE NMLLIE OOCKOHAMICTIO MPaBOBUX MeXaHi3MiB, ane 1M CTaHOM
MOpasibHOI KyNbTypW CYyCMiNbCTBa, WO BUCTYMNa€E OOHIEID 3 HAMBaXKNMBILLMX 3acaq
dOpMYyBaHHSA BMCOKOIO PIBHSA iHOMBIOYanbHOI Ta KOMNEKTMBHOI MPaBOCBIOOMOCTI,
MpaBOMIpPHOI MOBediHKM Ta [OOBipM rpomMagdH [Oo0 M[paBoBOi cucTteMun. B
YKPaiHCbKOMY CYCMiNbCTBiI TakKOoXX BigbyBatoTbCA CKMAafHi coLuianbHi NpouecK, Lo
CYyMNPOBOOXKYIOTbCA MEePeoCMMCIEHHAM TPAOMLUIMHUX A9 HbOro MOPanbHMX HOPM
YNALWTYBaHHSA YNCIEHHUX KOMYHIKAaTUBHUX MPAKTUK, AKi MOCTYMNOBO BTPA4atoTb CBiM
perynaTuBHMIM Ta iIHTErPATUBHMIW MOTEHLias, WO 3YMOB/OE HEOOXIOAHICTb MOLLIYKY
KOMMEHCATOPHUX MEXAHI3MIB iX 3aMiLLEHHSA Ha MPaBOBOMY PiBHI.

AK BigOMO, Teopisa NPUPOAHMX MpPaB NIOANHM TPAAMLIMHO 3aCHOBYBAanacsa Ha
BM3HAHHI ICHYBaHHA MEBHOI CYKYMHOCTI HeBIOYYXXYBaHUX MpaB, SKi HanexaTb
KOXXHiM NoAUHI BiO HapomKeHHA BHACNIOOK il Mpupoau, To6To Taki MpaBa NoaMHN,
AK Hampwkniag, NpPaBoO Ha »XUTT4A, cBo6oady, OCOBUCTY HeOOTOPKAHICTb, TMOHICTb,
cBoboay COBICTI Ta OedaKi iHWI NpaBa po3rnananncsa aK Taki, Wo € noxiaHMMK Bia
06’EKTMBHOI NpUpPOaAV NIOOMHK | He 3anexkaTb Bif MNoniTU4HOI Boni Aep»asu. B
Me)ax JaHOoi Teopii NpMpoaHI NpaBa NOAUHKM CNyryBann HacamMmepen OCHOBHOK
rapaHTIE 3aXMUCTy OCOBUCTOCTI Big CBaBiNbHOrO BTPYy4YaHHA OepPyKaBW UM Oyab-
AKX iHWKMX cy6'ekTiB [1].

BopoHouac, cydacHa KoHLenuia npaB NoAVMHKM MOCTYNoBO HabyBa€ iHLIOro
BEKTOPY CBOIO PO3BUTKY, AKa MPOABAAETbCA Y GOPMYBaHHI CTIMKOI TeHOEHLIi 0o
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MOCTIMHOMO PO3LLMPEHHS iX 3MICTY 3a PaxyHOK BM3HAHHA iHOMBIOYanbHUX GaXkaHb,
3anuTiB, BUMOI Ta aMBilin B 9KOCTI CyO'EKTUBHUX MpaB NogMHK, peanisauia akmx
FAPaHTYETbCA AeP)XKaBolo. Y AaHOMY BUMAAKY, Ha Hawy AOyMKY, MAOETbCA Mpo
MOCTYMOBWM Mepexin Big MpUpoaHOro npaBa A0 KOHUEMUIi Takoi cucteMm npas
TOOMHU, 3MICT KO KOHCTPYIOETbCS ab0 BU3HAYAETLCS BXXE HE CTifTbKM NPUPOoaoto
NOOWHW,  CKiINMbKM  MOCTIMHO  3MIHIOBAaHMMU  YABNEHHAMKM MPO  aBTOHOMIIO
OCOBUCTOCTI, XO4a, Y Cy4YacHiM HayKOBIN NiTepaTypi, NpaBa MOOAMHU 9K MPOAYKT
PO3BUTKY CYCMiNIbCTBA M COoLliaNbHMX BIOHOCKH, 9Ki MiOKPECAIOTb iX AMHAMIYHICTb
i 3aMeXHICTb Big KOHKPETHO-ICTOPUYHMX YMOB, TAaKOX Hepigko BiAHOCATb OO0
CK/1aoBOI NpMPOoAHOoro rnpaea [2].

AK NpuKNan Takoi TpaHchopMaLlii MOXXeMO HaBeCTM KOHLEMLiO TaK 3BaHUX
COMAaTUYHMX MpaB MOOMHKW, dGKa aKTMBHO BMPOBAMKYETbCA Yy Cy4YaCHOMY
couioryMaHiTapHOMY OWCKYpPCi Ta BKAOYaE B cebe CyKyMHICTb MOXXTMBOCTEM
NMOONHM CaMOCTIMHO PO3MopPaayKaTUCA BIaCHUM TiNloM, 6ioforiyHow Npupoaoto Ta
OKPEMMMMU acrneKTaMm CBOro icHyBaHHA. Cepef, TakMX COMaTUYHMX NPaB toaNHK
Ha CbOroAHi BMOKPEMIOTb, 30KPEMa, MpPaBO Ha eBTaHa3ito, MpaBo Ha abopT,
MpaBO Ha 3MiHY CTaTi, MPaBO Ha BWKOPUCTAHHA OKPEMUX PENPOAYKTUBHUX
TEXHOMOTIM, MNpaBO Ha OAHOCTAaTEBI Ta IHWI HeTpaauuinHi dopMU CiMeMHMX
BIOHOCUH, @ TaKOXX iHLWI NpaBa, MOB'A3aHi 3 MaKCMMaNbHUM PO3LUMPEHHAM MEX
0COBUCTOI aBTOHOMIi.

HeobxigHO 3a3HauYMTK, LLO BXKE MOCTAaHOBKA MMUTAaHHA MPO BU3HAHHSA MO4iOGHMX
MOXITMBOCTEM CaMOCTIMHMMKM MpaBaMU MIOOAVMHK, 9Ki MOBUHHI FapaHTyBaTUCA
JepXXaBoto, Bigobpaxae [rMMboky TpaHchopMaliito MpPaBOBOro  MUCMEHHSA
GiNbLUOCTI Cy4aCcHUX OEMOKPATUYHUX CYCMiNbCTB, OCKINTbKM AKLLO paHile noaibHi
MUTaHHA NepebyBanu y NMOLWMHI MOpaNibHOro BMGOPY MOOAMHM Ta OLiHIOBaNMCA
Kpi3b MpU3My BIOMNOBIOHMX PenirimHMX Ta MopalbHUX HOPM, TO Cy4dacHa NpaBoBa
OOKTPWMHAa BCe YacTille OoCniaXye MUTaHHA iX peanisauii y NAOWMHI iopUONYHMX
rapaHTin.

3 ornagy Ha Te, WO MpaBO BUMKOHYE He NuLlle PerynatuBHY, ane v BUXOBHY,
AKCIONOriYHY, KOMYHIKATMBHY Ta iHLLUI GYHKLILI, @ 3aKOH 9K GopMa MOro BUPaXKeHHS
He OOMeXYETbCA /NuMle BCTAHOBAEHHAM MpaBui  MNoBefdiHKKM,  GopMyoymn
OOHOYACHO YABMEeHHA Npo Te, aki Moaeni MoBefiHKM € COouiaNbHO CXBallbHMMMU,
NeriTMMHUMUM Ta 3aclyroBytOTb Ha 3axMUCT 3 BOKY AepyKaBW, Nneranisauia NeBHoro
cycninbHoro ¢gBulla abo npouecy HeMuHyde TarHe 3a coboto 3MiHy Woro
couianbHoOro cratycy. BigTak, akWo maeTbcqa, Hanpukiag, Mpo BCTAHOBMEHHSA Y
HOPMax 3aKOHOAABCTBA COMaTUYHMX MpPaB NMtOAMHKM Ta rapaHTin ix peanizauii, To6To
PaKTUYHO MPO YYTAUBI MUTAHHA MOPANbHOrO, CBITOMMAOHOIO raTyHKy, sKi
TPAANLIMHO CAIPUMMMANMCS B CyCMiNbCTBI AK BUHATOK, MpeaMeT MopanbHOT ANCKYCIi
abo iHOuBiOyanbHMIM BUGIp, TO MicNa TaKoro 3aKpinneHHa BOHUM HabyayTb SKIiCTb
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HOPMaTMBHO BM3HAHOI Ta 3arasibHOOOOB'A3KOBOI MoOAENi MOBEAiHKM, OCKINbKM
Oep)aBa 3a [OMNOMOroto feranisauii ui€ei rpynu npaB AOOMHU NOBIAOMNAAE
CycninbCTBY, WO Aii abo noBefdiHKa, AKa CKMAda€ 3MICT UMX MNpaB, He nuwe
OOMNycTMMa, ane M BOMNOAIE PIBHOK MPAaBOBOKD LIHHICTIO Mopad 3 TRaaAULUIMHMMU
couiannbHUMKM HCTUTYTaMW. Y pe3ynbTaTi BUHMKAE CUTyaliq, B 9K MpaBoBa
CMUCTEMA 3aKPINE NPOTUNEXKHI Ta B3AEMOBUKIOYHI LIIHHICHI OPIEHTMPW, WO €
OLOHIE 3 MPUYMH BUHUKHEHHS KOMHITMBHOIO OMCOHAHCY Y CBIAOMOCTI rpoOMaasH,
MoCMNeEHHA KOHOMIKTOreHHOro MOoTeHLany B CYCMi/IbCTBi, @ TaKOX 3HWMKEHHA
aBTOPUTETY MNpaBa, MoOpari YM iHLWMX CoLliaNilbHMUX HOPM.

Y 3apy6iKHIN HayKOBIM NiTepaTypi 3 LbOro NPUBOOY BiPHO BiA3HAYAETLCA:
«yepes3 MpaniaM Ta CEKYNAPU3IM eTUYHI Ta MoparbHI LIHHOCTI € BiAHOCHMMMU,
TOMY He ICHY€E Hi abCOMOTHUX LLiIHHOCTEN, Hi abCconMtoTHMX HOPM. MopanbHa cdepa
CTa€ NPMBATHOIO CMPAaBOIO | KOXKEH POBUTDL Te, LLLO XO4e, Ta MPOCUTb BU3HAHHS CBOIX
Oin abo moBefiHKWM BiO OepykaBW UM iHLIOI yCTaHOBW. Emoxy rno6anizauii 3 ii
NAPANICTUYHUM XapaKTepPOM Ha3MBatOTb He NUMLLE enoxXol MpaB /AMHK, a 1
ernoxoto 3iTKHEeHHA UuMBini3auin. Lle o3Hadae He nuue 3iTKHEeHHA MopanbHUX
LWiHHOCTeW, ane WM 3iTKHeHHA npaB MoauHK, aKi B CyYaCHOMY CBIiTi CTanu
HaMMOLOHILLO anbTepHaTMBOK Mopani» [3].

OTXKe, Cy4aCHMIM eTan PO3BUTKY IHCTUTYTY NpaB NtoaMHKM NOB'A3YE Npumpoay Ta
3Ha4YeHHa Ccy6'€EKTUBHKMX MpaB He 3 dyHOAMeHTanbHUMK 61aramMu, WO MatoTb
CaMOCTIMHY LiIHHICTb HE3aneXHo Bifg cy®'eKTUBHUX YNogobaHb KOHKPETHOI ocobu
Ta 6e3 rapaHTyBaHHA AKMX HEMOX/IMBO 3abe3mneymTM MOBHOLIHHE iCHYBaHHSA
MOOUHW Ta CyCninbCcTBa, a 3 HAABHICTIO iHAMBIOYanbHOro iHTepecy, 6a)kaHHa abo
BMMOIW, LLLO, Y CBOIO Yepry, CBIAYMTb NPO BIANOBIAHI 3pYLUEHHS Y PO3YMIHHI CaMOro
npaga, aKe BXe CMNPUMMAETbCA He CTiNIbKKM 9K 3acib OXOpoHWM 06'EKTMBHMX Bnar Ta
LiHHOCTEW (HanmpWKNag, »XUTTE, 300POB'A, HEeOOTOPKAHICTb, 6e3neKa, BfacHICTb,
cBobOda COBICTI TOLLO), CKibKM GK opuanyHa dopma neritmmMauii ocobmcTmx
nparHeHb Ta iHTepeciB. [pn LbOMY FKLLIO OCHOBHMM CTaHOAPTOM PO3BUTKY MpaB
MOOVNHUN BU3HATM aBTOHOMHY BOJTHO OCOOUCTOCTI, @ He BiaMoBiaHI 06'EKTUBHI MeXXi
PO3LWMPEHHSA Nepeniky NpaB NOAUHU, 30KPEMA MOPaSIbHOIrO raTyHKY, TO MyCMMO
KOHCTaTyBaTW, LLO, MPUHAMMHI MOTEHLINHO, MPAaKTUYHO ByaOb-aKMIN iHOMBIAYanbHUN
iHTepec abo 6akaHHA MOXKe TpaHCcPOpPMyBaTUCA Y NeBHe Cyb'eKTUBHE MPaBoO 3a
YMOBWM HAABHOCTI BiAMOBIAHOMO MOMITUYHOrO Ta [POMAACbKOrO KOHCEHCYCY.
MoaibHa cuTyalliqa, y CBOK Yepry, O3Ha4vaE€, WO KPUTEPIEM BUHUKHEHHSA HOBOIO
npaBa CTaEe BXe He O0O0'ekTMBHa npupoda oAMHWM, @ CTyMiHb POMAaACbKOI
NiATPUMKKM MEBHOMO IHOMBIAYaNbHOIO iHTEpPECy.

LLinkoM o4yeBMOHO, WO B Cy4acHMX NnibepanbHUX peaniax, Hanpuknaa, npaBo
Ha eBTaHa3ito BUHWMKAE AK topUONYHE BUPAKEHHA BGayKaHHA MIOAUHM CAMOCTIMHO
BM3HAYUTU MOMEHT MPUMUHEHHS CBOIO XUTTH, MPaBO Ha 3MiHY CTaTi 3aCHOBYETbCA
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Ha MparHeHHi CaMOCTIMHO BM3HAYaTW B/IACHY reHaepHy iOeHTUMYHICTb, MPaBoO Ha
3aCTOCYBaHHA OKPEMUX BMAIB PeNpOayKTUBHMX TEXHONOTIN Bigobpaxae 6a)kaHHA
MOOMHW CaMOCTIMHO BM3HA4YaTM CMNOCOOWM HaPOMKEHHSA CBOiX AiTelr, AUCKYCIi
CTOCOBHO TUX UM iHLLMX GOPM CIMEMHOIO XXUTTA abo LLMOOY TaKOXK KOHCTPYHOKTHCA
HaBKOMO BM3HAHHA COLiafIbHO 3HAYYLWMMKM Ta HEOOXIOHUMKM MEBHMX MoOeNen
0COBUCTOro CaMOBM3HAYeHHNA. Y BCiX MOAIOHMX BMMagkax O06'€KTOM MpPaBOBOro
3axXMCTy CTa€e Hacammnepeqn aBTOHOMHe pilleHHa iHOMBIOa, a He OO'eKTUBHa
npupoda NoanHK, 3aranbHe 6naro, CycnifibHUM iIHTEPEC YN MOPaNbHUI MOPSAOOK.
AK Hacnigok, Moparnb, 9K OKPEMUI COLLiaNbHUIN PErynaTop, WO 3aBXXau CnyryBaB
OOHWMM i3 BaXKNMBUX DyKepen npaBa B LLiHHICHOMY KOHTEKCTI, MEPEeTBOPKOETLCA Ha
06’eKT NPaBOBOro BMN/MBY, TOOGTO MPABO BXXe He CTiNbKM CMMPAETLCA Ha MOpPabHi
YABNEHHA Ta MEePeKOHAHHA CYCMiNbCTBa, CKiSlbKM CaMOCTIMHO BU3HaA4Yaeg, AKi
MOPanbHi YyCTaHOBKM € AOMYCTUMKWMM Ta OO3BONTEHUMM, A AKi € HEMPUNHATHUMM Ta
noTpebyoTb 3a60pPOHN.

TaKMM YMHOM, MOXXEMO NiACYMyBaTH, WO MOCTYNoBa AeBalibBallid 3HAaUYeHHSA
TpagauuUiMHOI Mopani Ta aKTUBHUM PO3BUTOK LMPPOBUX TEXHOMOrIN OOYMOBIIOE
FMMOUHHY TpaHchopMaUio IHCTUTYTY MPaB MOOVMHK, B MeXax aKoi BiobyBaeTbcA
MOCTYNOBE 3MILLEHHA aKLEeHTY Bif igei NpuMpoaHOro npaeBa OO0 KOHUenuii npas
NOONHK, 9Ki BUHUKAKOTb 9K pe3ynbTaT CyCMifIbHOrO BM3HAHHA MOLUMPEHUX Ha
CbOroAHi ysaBNeHb MPO MOTEHUIMHY MOXMBICTb MEPMAHEHTHOIO TEXHOMOMYHOro
PO3LLUMPEHHSA MEX aBTOHOMIi 0COBUCTOCTI Ta gonycTMMmMX dopM ii camopeanisauii,
IO HeratTMBHO MO3Ha4YaeTbcad Ha inocodcbkoMy Ta MOpabHO-penirinHomMmy
OOrpyHTYBaHHI MpaB MtoauHK. AKLWO B MUHYMi iCTOPUYHI nepioan cycninbCTBO
3acHOBYyBanoca Ha igei, Wo iHAWBIOyanbHa cBob6oga noTpebye Hacamnepen
MOpanbHUX OBMe)eHb, TO cy4yacHe nibepanbHe Ta TexHOsoriyHe cycninbCTBO
MOCTYNOBO KOHCTPYIE TaKy MoAeflb PO3BUTKY, BIAMNOBIAHO OO0 AKOi MoOpanbHi
OBMeXKeHHs NoTpebytoTb OOIrPYHTYBaAHHSA Neped cBo6oa0t0.
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BrkopucTaHHA BioiHOKYNAHTIB Yy TexHonorii BupollyBaHHA coi (Glycine max
(L.) Merr.) € BU3Ha4YanbHMM 3 Orngaay Ha HaaBHICTb Y Hei 30aTHOCTI A0 CUMBIOTUYHOI
dikcauii MoNeKynapHOro a3oTy. Bia edekTMBHOCTI TaKMX arpOHOMIYHMX 3axoniB
3aneXkaTb He NnuLle BUTPaTK Ha a30THI 4OOPUBA, a M piBEHb YPOXKaMHOCTI, a Macy Ta
KiNbKiCTb KOpeHeBKMx OynbObOYOK BUMKOPUCTOBYIOTb AK iHTerpanbHi MOKa3HMKM
edbeKTMBHOCTI cMMbio3y [1]. Y TOM e Yac iHOKYNALLIS B MONTbOBUX YMOBAaX € ABULLEM
HEeOOHO3HAYHUM Ta Oy)Xe PI3ZHOMaHITHWMM: y3aranbHeHHSA 28 MonboBMX A0CNIAiB
[03BOJIAE FOBOPUTK, WO ePeKTUBHICTb 3aCTOCYBaHHA iHOKYMAHTIB 3a KibKIiCTHO
YyTBOpeHUX bynbbo4oK KonmBanach Big -28 Ao +178 WT. Ha POCMMHY MOPIBHAHO 3
KOHTPONbHUMW BapiaHTaMK, @ HaM3HAYHILWLKMM NpUMPICT HoayNAUii Bia3Ha4eHo 3a pH
6,6-7,8 [4]. CaMe UMM 3yMOBIEHO MOTpeby B MepeBipL,i KOHKPETHMX npenaparTis
Ha KOHKPETHUX CcopTax Yy chneundiyHmnx rpyHTOBO-KAIMAaTUYHMX YMOBAX
MpaBobepexxHoro Jlicocteny YKpaiHu.

Y 3B'A3KY 3 KOPOTLLMM NepiogoM aKTUBHOIO CUMBIO3y PaHHbOCTUIINX COPTIB
coi obip iHOKYNAHTa HabyBae€ Lie OiNblUOro 3Ha4YeHHa 3 MeTOK MaKCUMizauii
pe3ynbTaTiB. COpTOBY CreuM@ivHICTb B3aeMofii 3 OynbO0UYKOBUMIKM GaKTepiaMu B
HayKoOBOMY Moi NiIATBEPAXKEHO HU3KOK OocnigXeHb [3], ane ang paHHbOCTUINOI
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rpyny COpTiB OOKIaOHO He BMBYeHO. BignoBioHO MeTok AocnimkeHb 6yno
BCTAQHOBUTK BMIMB MepennociBHOi 06poOKM HaciHHA 6ionpenapatamMy  Ha
dopMyBaHHA CUMOIOTMYHOIrO amapaTy PaHHbOCTUIIMX COPTIB COi B yMOBax
MNpaBobepexxHoro Jlicocteny YKpaiHW.

Martepianu i MeTogn.

NMonboBUIM pocnig 3aknageHo y 2026 poui Ha pgocnigHoMy noni B
XMenbHULbKIM 061acTi. [PYHT — YOPHO3EeM TUMOBUM CePeaHbOCY IMMHKOBUM (NyMYyC
3,8 %, pH conboBOi BUTAXXKW 6,4), monepeaHuK — NieHmua o3mma. MNnoua o6n1ikoBoi
AiNaHkM 15 M2, NOBTOPHICTb Tpupa3sosa. CiBba - 25 TpaBHA 2026 poOKy, HOpMa BUCIBY
700 TUC. CXOXKMX HACIHWH Ha T ra.

CxeMa pocnify Bkatodana asa dakropu. @aktop A - copT: PaHTasiq, Cipeniq,
Tpiaga (yci - paHHbocTMrNa rpyna). ®aktop B - nepeaonociBHa 06pobka HaciHHA: 1)
6e3 iHoKynaLii (KoHTpornb); 2) XiCTik Cos, 4,0 Kr/T; 3) BioMAT Cosg, 3,0 n/T, 4) ATyBa,
2,0 n/T + npoTekTop Mpemakc, 0,5 /1. O6pobrieHHS HaciHHA BiOOynoch y OeHb ciBbur
B 3aTiIHEHOMY MPUMILLEHHI, 3 OOTPMMAHHAM HOPM BUTPAT MpenapaTiB Ha KiNbKIiCTb
HaCiHHS; yCi MpenapaT Ha MOMEeHT 06pPo6KM By NPUOATHUMM 0O 3aCTOCYBaHHA.

O6nik cuMbBioTMYHOro anapaTty npoBoaunuM y $asi MOBHOIMo UBITIHHA (CTagiqa
R2) - 22 nunHa 2026 poky. byno Biai6paHo no 10 pocnumH 3 KOXHOI OiNAHKMK, iX KOpPeHi
BiOMWTO, MiOpPaxOBaHO KiNbKICTb Ta Macy aKTUBHUX Oynbbo4yok. CTaTUCTUYHY
06p0obKy OaHWX BUKOHAHO METOAOM AMCMEPCiMHOro aHanisy.

Pe3ynbTaTu AOCAiA)XEeHb.

Tabauysg i
dopMyBaHHSA CUMGIOTUYHOIO anapaTty PaHHbOCTUININX COPTIB COi 3a/1€)XHO Bif
nepepnociBHOI iHOKyNAauUii (Ppa3a noBHoOro UBiTiHHSA, 2026 p.)

KinbKicTb Maca MpwupicTt
CooT BabianT 0oChi aKTUBHUX aKTUBHUX Macu go
P P A Ay 6ynb60ou4oK, 6yNnb60O4YOK, | KOHTpOIo,
wT./pocnuHy | r/pocnuHy %
daHTaziq bes iHokynauii 18,4 0,58 —
(KOHTpPOMD)
XiCTtik Cosa 28,5 0,97 +67,2
BioMAT Cos 30,9 1,02 +75,9
ATyBa + Npemakc 36,1 118 +103,4
Cipenisg bes iHokynauii 15,4 0,52 —
(KOHTpPOD)
XiCTtik Cosa 27,7 0,90 +73,1
BioMATI Coqa 342 1,15 +121,2
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KinbKicTb Maca MpupicTt
CobT BabiaHT aocni aKTUBHMUX aKTUBHMUX Macu go
P P = Ay 6ynb60ou4oK, 6ynb60o4YOK, | KOHTpOIIO,
wT./pocnuHy | r/pocnunHy %
ATyBa + lNpeMakc 36,1 1,34 +157,7
Tpiaga be3 iHokynauii 20,2 0,67 —
(KOHTpPOMD)
XiCrik Cosa 30,2 1,10 +64,2
BioMATI Coqa 36,8 1,41 +110,4
ATyBa + NpemMakc 31,2 1,09 +62,7
HIPos dakTop A (copT) 1 0,04 —
HIPos dakTop B (npenapar) 1,3 0,04 —
HIPos B3aemopia AB (4acTkoBi 2.2 0,07 —
BiOMIHHOCTI)

[aBTopchka po3pobkal

BcTaHOBMEHO iCTOTHE 3POCTaHHA CUMOBIOTMYHOIO anapaTy Y BCiX COPTIB, AKi
OOCNioyXKyBanmcsa, MNpwW  3acTOCyBaHHI  MepennociBHOI  0OpOOKWM  HaciHHA
IHOKYNAHTaMUM (Tabn. 1). KoOHTPObHI BapiaHTW Manu KinbKiCTb akTUBHUX BYNbO60OYOK
15,4-20,2 WT. Ha 0gHY POCAMHY 3arasbHoto Macoto 0,52-0,67 1, a MpuW 3aCTOCYBaAHHI
6ionpenapaTiB Li MOKa3HUKKM 3pOoCnK BianoBiaHO Ao 27,7-36,8 wT. Ta 0,90-1,41 T,
To6TO Yy 1,5-2,3 pa3un 3a KinbKicTo Ta Ha 62,7-157,7 % 3a Macoto.

ICTOTHaA 3aneXXHiCTb ePEKTUBHOCTI OKpPeEMMX MpenapaTiB Big COpTy CBIAYUTb
NpPO HaaBHICTb B3aeMogii ¢akTopiB AxB. ®aHTasig Ta Cipenia Manu HamMKpalui
MOKa3HWKM Yy BapiaHTax, Oe HaciHHa Oyno obpobneHe npenapatoM ATyBa 3
npoTekTopoM lMpemMakc, — 36,1 WT. aKTUBHUX BYNbO0OYOK Ha POCUHY 3arasbHOO
Macoto 118 Ta 1,34 r. Y copTy Tpiaga HamBWLLI MNOKa3HUKKM OTPUMaHO Mpu
3acTocyBaHHI npenapaTty BioMAI Coqa (36,8 wT. Ta 1,41 © Ha POCAMHY); BapiaHT 3
npenapatoM ATyBa MOCTYNMMBCA MOMY Ha 5,6 wT. Ta 0,32 r, wo 3a HIPos anga
YACTKOBUX BigMIiHHOCTEM € ICTOTHMM. Tob6TO npenapaT, 9KMiM BUABUB cebe
HaMKpalle On4a OBOX COPTIB gocnify, Ana TpeTboro 6yB Ha PiBHI HaWcnablworo 3
BapiaHTIB.

[aHi cBigYaTb TaKOXX MPO HAaABHICTb 06EPHEHOI 3aNeXHOCTI MiXK MPUPOAHO
HOOYNALLIEID COPTY Ta MOro BiAryKoMm Ha iHokyndauito. CopTt Cipenig B KOHTpOnI
dopMyBaB HaWMeHLly KinbKicTb 6ynbbodok (15,4 wT. 3a Macu 0,52 r), ane mMaB
HaMBINbLWWM BIiQHOCHMM NPUPICT — Ao +157,7 % 3a Macok aKTUBHUX BynbOOYOK.
BogHouac y copTy Tpiada 3 HaMBULIMMU MOKA3HMKaMKM HOOYNALII Ha KOHTPONI
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(20,2 WwT. T2 0,67 ) MPMPICT 338 OKPEMUMU BapiaHTaMM He nepeBuLLnB +62,7 %. Lle
Y3rOMKYETbCA 3 BMCHOBKOM MpPO Te, WO Hawmbinblue 3pocTaHHA Hoaynauii
CMOCTEPIraeTbCs 3a HM3bKOT YNCENBHOCTI CYyMICHUX aBOPUTreHHUX PU306IN Y FPYHTI
[4], i nioTBEpPOXKYE COPTOBY CNeLUNdIYHICTL 6060BO-pKM306ianbHOro cumbiosy [3].

Y po3paxyHKy cepefHboi Macu opHiei akTuBHOI 6ynbboukm (0,031-0,038
r) CrocTepiraeTbca Te, WO MPUPICT Macu cUMBIOTMYHOro anapaTy BigbyBaBcsa He
NUnLLIe 3a pPaxyHOK 36iNblUeHHS KilbKOCTI By1b60YO0K, a M 3a paxyHOK BUMOBHEHOCTI
KOXXHOIi 3 HMx. CopTu Tpiaga i Cipenia BUABUNM Le aBULLe Binbll BUPA3HO, Todi 9K
®aHTa3ig nokasana 3pPOCTaHHA MacKW MepeBaXKHO 33 KibKICHUM YUMHHUKOM.
OcTaToYHa oOLiHKa edeKTUBHOCTI 3acTocyBaHHA GionpenapaTiB ON9 LUMX COPTIB
noTpebye aHanizy CTRYKTYPW BPOXKAO Ta BPOXXAMHOCTI HAaCiHHA [2], Lo € 3aBOaHHAM
HACTYMHOro eTany OOCiOXeHb.

BucHoBKM.

1. MepeanociBHa IHOKYNALUIA HACiHHA PAHHbLOCTUIIMX COPTIB COi B YMOBaXx
MpaBobepexxHoro Jlicocteny YKpaiHM 3abe3nedmna 3p0CTaHHSA KilTlbKOCTIi akTUBHUX
6ynbbo4yoky 1,5-2,3 pasa, aix Macu — Ha 62,7-157,7 % NOpiBHAHO 3 HEIHOKY/1bOBAaHMM
KOHTPONEM.

2. HanedeKTMBHILWMIM nNpenapaT BU3Ha4YaBca copToM: ang copTie PaHTasiqa i
Cipenia HUM B6yB ATyBa 3 NPOTEKTOPOM [MpeMaKc (Maca akTUBHKX Bynbbo4vok 1,18 Ta
1,34 r Ha pocnuvHy), ona copTy Tpiaga - BioMAI Coga (1,41 r Ha pocnuHy). Le
obrpyHTOBYE noTpeby aundepeHUinoBaHOro pgobopy IHOKyNaHTa B Mexax
PAHHbOCTUIOI FPYMK, @ HE 3a 3arajibHO PeKOMEeHAALLIELD.

3. Hambinblwmn BiGHOCHMM BIATNYK Ha iHOKynNgaLito BuaBmMB copT Cipeniqa, akmni
XapaKTepm3yBaBCA HaWMHUXXUYMM pPIBHEM MNPUMPOAHOI HOoAyNAuil, WO BKa3ye Ha
060B'A3KOBICTb NepeanociBHOI 06POOKM HACIHHA AN LIbOro COpTY.

CMNCOK BUKOPUCTAHUX OXKEPEJT:

1] Bopoben, H. A, Kykon, K. M., Myxtaesud, M. M., & Koub, C. 9. (2023). KoMnniekcHa
iHoKynauia coi 6ynbboukoBMMUK BakTepiaMum Bradyrhizobium japonicum gk 3aci6
onTUMI3aLii cuMbioTUUHOI a3oTdikcalii. Ciibcbrkorocriogapcbka Mikpobliosioris, 38, 29—
39. https://doi.org/10.35868/1997-3004.38.29-39

[2] MeTpuueHko, B. @, Kobak, C. 4., YopHa, B. M., KonicHuk, C. |, NTuxousop, B. B, &
Muaa, C. B. (2018). ®opMyBaHHSA a30T)IKCYBaNbHOMO NoTeHuiany Ta NpoayKTWMBHOCTI
COPTIB COi cenekuii IHCTUTYTY KOPMIB Ta CiNbCbKOro rocnogapctea Moginng HAAH.
MikpobiosnoridHmii xypHas, 80(5), 63-75.

[3] dypmaH, B. A, DypmaH, O. B, Tybap, M. |, & CBUCTYHOBA, |. B. (2022). BnaunBe iHoKkynauii
Ta yoobpeHHa Ha dopMyBaHHA CUMBIOTUUYHOI Ta HaCiHHEBOI MPOAYKTUBHOCTI COI.
TaBpivicbKnyi HayKOBUM BICHUK, 123, 137-145.

[4] Thilakarathna, M. S., & Raizada, M. N. (2017). A meta-analysis of the effectiveness of
diverse rhizobia inoculants on soybean traits under field conditions. Soi/ Biology and
Biochemistry, 105, 177-196. https://doi.org/10.1016/j.s0ilbio.2016.11.022
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OBI'PYHTYBAHHSA KOHCTPYKLUII TOPLLEBUX
YWUIbHEHDb POJIbIrAHrY 13 BUKOPUCTAHHAM
NONIMEPHNX KOMIMNO3UTIB

KpaBeub MakcuMm OnekcaHapoBuYy'
HaykoBui KepiBHUK: AluHOBa AHTOHIHa BikTOopiBHa?

1. acnipaHT Kadenpw iHHOBaLUIMHOI iHXXeHepii
VKpaiHCbKML fexaBHU yHIBEOCUTET HayKu | TexHos10riv, YKPAIHA
ORCID ID: 0009-0008-7540-5260

2. KaHO. TEXH. HayK, OOLLEHT,

OOLEeHT kadegpw iIHHOBALLIMHOI iHXXeHepil

VKpaiHCbKML fepxaBHU yHIBEPCUTET HayKu [ TexHos1orivi, YKPAIHA
ORCID ID: 0000-0003-4255-7272

PonbraHrn MeTanyprivHMx CTaHIiB | NiHIM TepMiuHOi 06pOobKM MpaLooTh 3a
BUCOKMX TeMnepaTyp Ao 200-300 °C, yoapHMX HaBaHTayXeHb, abpa3nBHOI Aii oKannHm
Ta MOCTIMHOro 3polleHHs Boaok [l]. KpUTUYHUM eneMeHTOM POSTMKOBMX OMop €
repMeTmMsauia nigwunHuUKIiB. TpaguuivHi TyMOBI MaHXeTu M BIOKPWUTI TOpLEBI
YWINTIbHEHHSA  WBWMAOKO PYMHYIOTbCA 4Yepe3 3HOLYBAHHSA, TepMOOeCTPyKLUito Ta
3aLU1aMOBYBaHHA MPYXXKH, 3abe3nedytoyn pecypc nuiie 300-700 moToroauH [2].

3aCToOCyBaHHSA KepaMidyHMx | TBepgocnnaBHuX nap TepTa (SIC, WC,
CUNIKOBaHMM rpadiT) obMe)keHe iX KPUXKICTIO, BapTICTHO Ta CXWMbHICTIO A0
MiKPOCKOMIOBaHHA Npu yaapax i Bibpauiax [3]. NepcneKTUBHOK anbTepHaTUBOLO €
noniMepHi KOMMNO3MTKM Ha ocHoBi PEEK i apoMaTMuHKMX Mofiamiais, apMoBaHi
BYrNEBONOKHOM Ta MoawmdikoBaHi TBepaAunMKM MacTunamm (MoS,, rpadit), ¢aki
XapaKTepmM3yTbCa HU3bKMM  TepTaM, 3HOCOCTIMKICTIO Ta gemMndyBaibHOK
30aTHICTo [4,5]. MogentoBaHHA TPUBOTEXHIYHMX BNACTUBOCTEN KOMMO3UTIB Ha
OCHOBI MEHINOHY TaKOXX NIATBEPOMNO IX ePEKTUBHICTb 33 FrPaHUYHOIo TepTa [6].

MeTolo  pgocnigpkeHHa €  nNigBUMLEeHHS  OOBroBiYHOCTI Ta  HagiMHOCTI
MNIOWWMHUKOBUX BY3/iB  POSbIraHriB  LUAAXOM  PO3P0obneHHA W ObrpyHTYBaHHSA
MOOEPHI30BAaHOIo TOPLEBONO YLLiIbHEHHS 3 MONIMEPHOK KOMMO3UTHOK MapOoo TEPTA.

Pe3ynbTtaT pochnipg)XeHHd. MopgepHisaluia  KOHCTPyKLUii  TopLeBoro
YL iNbHEHHS.
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Po3pobneHo MoOepHi30BaHe KapTpUOXKHE TopueBe  YLLiNIbHEHHA 3
NabipUHTHUM 0edNEeKTOPOM, 3aXMLLEHMM BaraTOMPYXXMHHMM BGMOKOM i 3aXMCHOO
rinb3oto  Bana, WO 3abe3nedyye 3aXMCT KOHTAKTHOI Mapu BiO OKalMHMU,
OXONTOMYKYBabHOI BOOAWM Ta LW1aMy, KOMMEHCYE OCbOBI MepeMilleHHa Bana oo +3,5
MM | MigBULLYE HaOIMHICTb MOHTa)Ky. 3aCTOCOBaAHO KOMMO3UTHY Mapy TepTd
«MONIMEPHUIN KOMMO3UT — 3MiLLHEHA CTanb»: deHinoH abo PEEK 3 20 % ByrneueBoro
BO/IOKHA Ta TBEPOOMACTUIbHUMW HaMoBHIOBa4YaMM Yy napi 3i ctanntw 40X13,
3araptoBaHoo Oo 56-60 HRC, 3 Ra < 0,08 MKM. J1abipuHTHUM pednekTop
3abe3neuye BiacikaHHA 00 95 % OKanMHKM Ta MPSAMOro NMOTOKY OXOS104XKyBaslbHOI
BOAM, 3MEHLLYOUYM abpa3mBHMIN 3HOC.

MUTOMUIN KOHTaKTHUIMN TUCK Pc Y TOPLLEBOMY CTUKY GOPMYETLCA 3a 3a/1EXKHICTIO:

Pc = Phyad * (K - kp) + FA_S: , (1)

ae K = An / Ac — KOEQILIIEHT riApas/1idHoro po3BaHTaxeHHs (K = 0,72-0,78); kp, —
KOEeQILIIEHT MOBHOTU €rtopu TUCKY B CTUKY (Kp = O0,5); Fso — CYMaPHE 3y CU/IIA MTPVIKNH;
Ac— rsiorya pobo4oro rioicka. 3abesneyeHo onTUManbHUIM CTabiNbHUIN KOHTAKTHUMN
TUCK pPc = 0,25-0,40 MITa.

KpuTepin HaBaHTa)XyBasfibHOI 30ATHOCTI Ta TeMJIOHAMPYXXEHOCTI  CTUKY

BM3HaYaeTbCca daKTopoM PV:
Tdyn

PV =p.-— =< [PV], (2)
A€ dn — cepenHivi giaMeTp CTUKy, M, N — 4acToTa obepTaHHA posiika, xB L [PV] —
AOMNYCTUME 3HAYeHHS A/ Komrosuty ([PV] = 85-110 Mlla-m/c). DaxktmyHe

HaBaHTaxxeHH PV = 0,9-15 M[1a-m/c 3a6e3rneyye 6-8-KpaTHuw 3arnac HaagiviHocTr,

MNporHo30BaHUIM pecypc PO6GOTU YLLiNbHEHHA T, 3@ KPUTEPIEM MiHIMHOIO
3HOLUYBAHHSA CTAaHOBUT:

— [hwear]
Tr = Ky pc-v2-3600’ (3)

A€ [Nwear] — AOMNYCTUMUK 3HOC KOMMAO3UTHOIO KifibUs[ ([Awea] = 3,0-4,0 mMm); Ky —
MUTOMUYT KOeQILIIEHT 3HOLLYBaHHS, 1a~ (4519 po3pobsieHoro KoMro3muTy k. = (1,9-
2.3)-10716 [1a~1). Po3paxyHKOBUM pecypc CTaHOBUTb NoHaa 10 000 MoToroauH.

Tabsmus 7
MopiBHANIbHA XapaKTepUCTUKa 6a30BOi Ta MOAEPHI30BaHOI KOHCTPYKLIN
yLifIbHEHb pPOJibraHry

MapameTp Ba3oBa KOHCTPYKLisl MopaepHi3oBaHa KOHCTPYKLisl
(MaH)>keTHe / BiokpuTe) (KOMMNO3UTHUNIM KapTPUAXK)
TuN KOHCTPYKUIT FymoBa MaH>eTa NBR/FKM KapTpuoyxkHe TopLeBe 3
abo oouHapHe BigkpuTe iHTerpoBaHMM NaBGiPUHTHUM
nednekTopom
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MapameTp

Ba3oBa KOHCTPYKLisa
(MaH)XeTHe / BiakpuTe)

MopaepHi3oBaHa KOHCTPYKLifA
(KOMMO3UTHUMN KapTPUAIK)

MaTepian napu
TepTs

fyma no Bany / F'padit — SiC

MoniMepHUM KOMMo3uT Ha 6a3si
deHinoHy/PEEK — Ctanb 40X13
(HRC 56-60)

KoediuieHT TepTa (f)

0,25-0,35

0,07 = 0,11 (3HMKeHHAa y 3-3,5
pa3a)

3axXMCT Bif, OKanmMHu

BigcyTHin (wBmake
abpasnBHe pyMHyBaHHA)

OuHaMiYHM NabipUHT +
BiOOIMHKMK (ynoBntoBaHHA 00 95 %
OKanumHM)

Poboua
TeMnepaTtypa

-20 ... +110 °C

-40 ... +220 °C

CepefnHin pecypc

300 - 700 moToroguH

8 500 - 12 000 moTorogmH

(3pocTaHHa y 3,5-4 pa3un)

Ha pwc.1 HaBegeHO MNPUHUMMOBY CXeMy pPO3pobneHoi MoaepHi3oBaHOI

KOHCTPYKL,i yLLiNbHIOBANbHOIO BY3/1a PO/braHry.

®

4 5

6

30Ha OKaNMHKU Ta B
(30BHIWHE cepenoBuLy

i
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Puc. 1. CxeMa Mofie pHi30BaHOI KOHCTPYKLIii TOPLLEBOro yLUi/ibHEHHS PONbraHry:
1- Ban ponbraHry; 2 - Kopnyc niagwWWNHUKa; 3 — NabipuHTHM aedneKTop;
4 — pyxoMe cTaJieBe Kinbue; 5 - HepyxoMme Kinbue 3 NoniMepHoro KoOMNosury;
6 — 3aXULLEHUMN BNOK NPYXUH; 7 — BTOPUHHI Kinbua FKM;
8 - MOHTa)XHa rifib3a KapTpuaXa
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BUCHOBKW. MoOepHiI30BaHO TopueBe YLULINTbHEHHA poOfbraHra Ha OCHOBI
KapTPUIXKHOI  KOHCTPYKUii 3 NabipUHTHUM  OedneKTopoM i 3axULLEHUM
6araTonpy>XMHHMM ©6/10KOM, WO 3abe3mnedye 3axucT Bif 3allNlaMOBYBaHHSA Ta
KOMMEHCALLito OCbOBMX 3MilLleHb Bana. OB6rpyHTOBaAHO 3aCTOCYBaHHA KOMMO3UTY Ha
oCcHOBI deHinoHy/PEEK y napi 3i 3MiuHeHow ctanio 40X13, wo 3abesneumnsno
KoediuieHT TepTta f = 0,07-0,11 Ta BMCOKY CTIMKICTb OO0 YOAPHWX HaBaHTa)XeHb.
Po3paXxyHKOBO-eKCNepMMeHTalbHO BCTAaHOBIEHO pecypc YLlinbHeHHSA 8,5-12 Tuc.
MOTOroguH, Wo Yy 35-4 pa3n nepeBullye 6a30Bi KOHCTPYKLUii Ta 3MeHLIyE
eKcnnyaTauinHi BUTpaTu.

CNMNCOK BUKOPUCTAHUX OXKEPES:

[l Andrejiova, M., Grincova, A, & Marasova, D. (2019). Failure analysis of the rubber-textile
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[2] Bearing materials. (2017). Y Applied tribology: Bearing design and lubrication (c.135-
157). John Wiley & Sons, Ltd. https://doi.org/10.1002/9781118700280.ch4
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Summary. Signal processing forms the foundation of modern communications, audio
engineering, control systems, and biomedical instrumentation. At its core, signal processing
relies on representing complex signals as combinations of simpler, fundamental
waveforms. The Fourier framework—comprising Fourier Series, Continuous-Time Fourier
Transforms, Discrete-Time Fourier Transforms, and Discrete Fourier Transforms—provides
the mathematical architecture to transition between the time domain and the frequency
domain. This paper explores the theoretical foundations and practical applications of
Fourier analysis across both analog (continuous-time) and digital (discrete-time) signal
processing domains.

Introduction

In contemporary computer system architecture, processing efficiency
depends heavily on two critical domains: effective internal communication
pathways and optimized execution hardware. Inter-component communication
relies on bus structures, which connect memory, processors, and peripheral devices
to exchange data, addresses, and timing signals. Simultaneously, CPU performance
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is significantly boosted through instruction pipelining, an architectural paradigm
inspired by industrial assembly lines. By segmenting instruction processing into
distinct overlapping operational phases, pipelining allows processors to execute
multiple instructions in parallel. This paper examines the fundamental principles of
bus designs and pipelining mechanics, including processor timing, structural
components, operational hazards, and key performance indicators.

Theoretical Framework

Brief Summary: Fourier series advantages. Properties of Fourier series and
transforms for analog and digital signal processing

The main advantage of the Fourier series is that it allows discontinuous and
non-smooth functions to be approximated with smooth functions at high accuracy.
For example, a sequence of rectangular pulses can represent a discontinuous
function, while a sequence of triangular pulses can represent a non-smooth
function.

The Fourier series is applied to periodic signals. The values of such signals
repeat every period T:

x(t)=x(txkT), k=0,1,2,...

Examples of periodic functions include sequences of rectangular and
sawtooth pulses. The period of the first two signals is T=27/w, s. w, rad/s , is the
angular (cyclic) frequency.

For aperiodic signals, the Fourier series can be applied by taking the limit T->co
this case, the Fourier series transforms into the Fourier integral, which is called the
Fourier transform.

To apply the Fourier series, the signal x(t) must satisfy the Dirichlet conditions:

a) Second-order (infinite) discontinuities should not exist.
b) The number of first-order (finite) discontinuities must be finite.
c) The number of extrema must be finite.

Depending on the choice of basis functions, different forms of Fourier series
can be used.

1.1 Sinus-cosinius form:

o0
Xp(t) = %) + Z:(arl cos(kmt) + b, sin(kmt)).
k=1
Here w=2n/T - Periodic Frequency, T — Period.
The coefficients included in the above expressions are calculated using the
following formulas:

t
a, = % [x(Hcos(kotydt, k=1,2, ..
t=T
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t
b, = 2 j x(t)sin(kot)dt,
T t-T

) T
ag == [x(t)dt.
T t=T

If signal x(t) is odd function in [t-T,t] interval, a,=0, a.=0, signal will even
b, =0 (k=12,..).

1.2. Real form:

Xxp(t) = a70 + ZAk cos(kot+ ;)
k=1
1.3. Complex Form. This form is obtained by substituting into expression using
Euler's formula:

1 . .
COSX = E(GJX +e %)
x. (1) = ZCkejk“”
k=-0

t
1 .
Cp=— j x(t)e ket
T
t-T
Example 1.1. Consider the sequence of rectangular pulses shown in Figure 1.

a ¢ 0Zt<m,
x(1) = if
—a jf n<t<2m

Convert to Fourier transform.

— ! k-3 -

-
Fig. 1. Sequence of Rectangular Pulses

In this time period T =2ms.,w=1rad/s.

Let us determine the coefficients of the series. Since x(t) the function is odd,
ap=0,a, =0k=1,2,...). if we apply t=T, we obtain:
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2 T 21 2a
b =— J.a sin(kt)dt + .[— asin(kt)dt = — [— cos(km) + 1] =
o 0 o km

0 :
= &[1_(_1)k]: 44 [fkiseven
km k_n If k is odd

Thus, for the considered sequence of pulses, the Fourier series consists only of
the sine (odd) harmonics summed to infinity:

In Figure 2, a=1k=13,5the graphs of the original signal and the
approximating function (dashed line) are shown.

Fourier transform
Fx L=0:0.01:z20;
= H=(4/pi) ¥ (2in(cl+1/3%¥2in (3 01 +1/5%2in(5%t) ) ;2
= FESguare (T, 50) 2
== plotcit, vl hold on,plotcitc,x,'——"]
2

17 ox ;' : .
D_ 4

/ ! !

Ak e 4
T ™) T

2 . . . ¢
n] 5 10 15 20

Fig. 2. Graphs of the Original and Approximating Functions

To achieve satisfactory accuracy, the first three terms of the series were
sufficient.

Fourier Series Approximation of Square Wave (CTFS)

2
————— Ideal Square Wave
N = 1 Harmonics
=] N = 3 Harmonics
= N = 7 Harmonics
E N = 19 Harmonics
N = 49 Harmonics
fHs 1 05 0 05 1 15
Time (s)
Discrete Line Spectrum of Square Wave
15 : ! ; :
;;.:
= 1}- memmmmeme=dmesmesmssmsssssmshessssssssssssd=sss=s=s=s=s=ske=s========
=
=] :
= ; :
& 05F-t----gg----i-----m-m-m---- e B et
= T ; : : i
o T T T ¢ ¢ ¢ o oie e
5 10

0 15 20 25

Harmonic Number (k)

Fig. 3. Time Domain Approximation (Fourier Series Synthesis)
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e Figure 3 demonstrates the Continuous-Time Fourier Series (CTFS)
synthesis of an ideal square wave by adding pure sine waves.

e Harmonic Accumulation:

o N =1 (Blue): A single fundamental sine wave. It loosely follows the shape of
the square wave.

o N =3,7, 19, 49: As higher odd harmonics are added, the reconstructed
waveform sharpens and aligns much closer to the dashed ideal square wave.

e Gibbs Phenomenon: At the sharp vertical transitions (discontinuities at
t = -1, -05, 0, 05, 1), noticeable ripples or overshoots occur. Even as N — o, an
overshoot of approximately 9% remains at sharp discontinuities due to truncated
Fourier series approximations.

Bottom Plot: Frequency Domain (Discrete Line Spectrum)

e Concept: Represents the magnitude spectrum of the Fourier Series
coefficients for each harmonic component k.

e Odd Harmonics Only: Only odd indices (k =1, 3, 5, 7 ...) contain non-zero
energy. A square wave has half-wave symmetry, which eliminates all even
harmonics (az=as=ae=....=0).

e Amplitude Decay: The amplitude of the k-th harmonic decays
proportionally to 1/k

o k=T a5 =127

o k=3a:=042

o k=5;as~0.25

Lower frequencies carry most of the signal's total power, while higher
frequencies provide the sharp edges and fast transition details.

Conclusion

Fourier analysis serves as a unified theoretical bridge between physical analog
signals and processed digital data. Continuous-Time Fourier Series and Transforms
model physical circuits, continuous waveforms, and communications systems.
Through the Nyquist-Shannon sampling theorem, continuous signals are mapped
into discrete sequences where the Discrete Fourier Transform—accelerated by the
Fast Fourier Transform algorithm—makes real-time spectral analysis, digital
filtering, and wideband communications achievable in modern digital devices [22,
23, 24].
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Rapid development of digital communication, Internet of Things (loT),
distributed computing and wireless sensor networks raises requirements to
confidentiality and integrity of transmitted information. Traditional
cryptographic mechanisms provide a high degree of protection, but their
implementation can be computationally demanding for resource-constrained
embedded and loT devices. Thus nonlinear dynamical systems and chaos based
approaches have gained much attention as complementary mechanisms for
information protection [1-5].

Chaotic systems are characterized by sensitivity to initial conditions and
system parameters, deterministic unpredictability and broadband spectral
characteristics. These properties make the chaotic signals suitable for safe
communication and information masking. In particular, the synchronization of
chaotic systems allows a transmitter and a receiver to produce synchronized
nonlinear signals and to recover the transmitted information [6, 7].

Hyperchaotic systems are a further development of this approach. A
hyperchaotic system is a system with two or more positive Lyapunov exponents,
which means that the trajectories diverge exponentially in more than one
direction in the phase space. Hyperchaotic dynamics can therefore provide more
complexity and additional freedom for the design of safe communication
schemes [8-13].
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The structural diagram of the information security based a hyperchaotic
system is presented in Fig. 1.

STRUCTURAL SCHEME OF INFORMATION SECURITY
BASED ON A HYPERCHAOTIC SYSTEM

i ) |
: TRANSMITTER (SENDER) : : RECEIVER :
| I | |
: Hyperchaotic System : : Hyperchaotic System :
: (Generator) : : (Synchronized Generator) :
: (1) = (1 (0. %20, 24 (0] | : | &) = (810 H(0), . (D)) :
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‘ | | |
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’_J Blocks I:‘ Blocks L system | Decoding Key Management (XORAddition) > Cicksaia o

parameters)

Fig. 1. Block diagram of the information security based a hyperchaotic system

Information Source m(t) — forms the initial information signal that needs to
be protected. Preprocessing — performs preliminary information processing:
normalization, encoding or signal preparation for transmission. Hyperchaotic
System (Generator) — generates a complex hyperchaotic signal x1(t), which is
used as a masking signal. Control of Parameters and Initial Conditions — sets the
parameters and initial conditions of the hyperchaotic system that can form a
secret key K=[x0,y0,z0,w0,p1,p2,..,pr]. Masking / Summation - combines the
information and hyperchaotic signals: s(t)=m(t)+kx1(t). Channel Encoder -
performs additional encoding of the formed protected signal if necessary.
Insecure Communication Channel — a transmission channel in which the signal
can be intercepted by an attacker. Channel Decoder - restores the signal after
passing through the channel. Synchronized Hyperchaotic System - on the
receiver side generates a synchronous signal xAl(t), necessary for unmasking
information. Demasking / Subtraction - subtracts the synchronous hyperchaotic
component from the received signal: ma(t)=s(t)-kxal(t). Postprocessing -
performs the final processing and decoding of the recovered information.
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Recovered Information ma(t) — the initial protection result; provided that
synchronization is correct: ma(t)*m(t). Eavesdropper (Attacker) — a potential
attacker who intercepts the signal s(t), but without knowing the parameters K
and synchronization cannot correctly recover m(t).
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Summary. This article comprehensive survey investigates the critical intersection of
Computer Engineering and Cybersecurity within the domain of modern cyber-physical and
robotic infrastructure. As embedded architectures migrate toward distributed edge-cloud
computing paradigms, physical actuators and autonomous controllers become
increasingly exposed to network-borne cyber threats. This paper explores hardware-level
security mechanisms (TPM, TrustZone, HSM), low-latency embedded operating systems,
encrypted network protocols (TLS/DTLS), threat modeling, and defensive architectures
designed to protect modern industrial, medical, and autonomous systems.

Introduction and Architectural Fundamentals

Computer engineering has historically focused on optimizing hardware
execution efficiency, instruction-level parallelism, power consumption, and real-
time micro-controller response rates [1]. However, as physical mechanisms have
transformed into globally networked cyber-physical systems, security can no
longer be treated as an isolated software overlay [2]. Modern computer systems
combine heterogeneous hardware architectures—ranging from Field-
Programmable Gate Arrays (FPGAs) and System-on-Chip (SoC) solutions to
Graphics Processing Units (GPUs)—with intricate software stacks that must
guarantee physical deterministic behavior while enforcing strict security
guarantees [3].

In autonomous robotics and industrial control systems, a breach in
computational integrity yields immediate, potentially catastrophic Kkinetic
consequences [4]. A failure in instruction execution or an unauthorized memory
overwrite does not merely crash a database; it can cause physical machinery to
collide, surgical arms to deviate, or autonomous vehicles to miscalculate trajectory
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paths [5]. Consequently, computer engineers and cybersecurity architects must
collaborate to design resilience directly into silicon and low-level firmware
architectures.

A modern Cyber-Physical System operates across a layered hierarchical stack.
At the foundational layer, physical sensors and actuators interact with real-world
dynamics, governed by Real-Time Operating Systems (RTOS) running on low-
power microcontrollers [4]. Above this level, edge gateways aggregate high-
frequency sensory signals, executing real-time computer vision, path planning, and
local intrusion detection algorithms [6]. Finally, enterprise cloud platforms
orchestrate multi-agent fleets, analyze system-wide telemetry, and manage broad
operational policies [7].

The integration of computing hardware, networking protocols, and security
boundaries across these layers is illustrated in Figure 1 below. Maintaining physical
safety requires end-to-end cryptographic trust starting from the silicon layer up to
remote cloud environments [8].

CLOUD & ENTERPRISE LAYER

Global Al Models | SIEM Threat Analytics | Cryptographic Key Mgmt [6, 17]

I Encrypted Offload I Threat Intelligence

EDGE COMPUTING & GATEWAY LAYER

Micro-Data Centers | TLS/DTLS Proxy | Real-time Anomaly Detection [8, 19]

I Encrypted Telemetry [19] I Signed Control Cmds

PHYSICAL / ROBOTIC HARDWARE LAYER

Sensors & Actuators | TPM Security Enclave | Real-time OS (RTQOS) [4, 18]

Fig. 1: Layered Computer Engineering & Cybersecurity Architecture for Cyber-
Physical Systems [4, 6, 8, 17, 19]

2. Hardware Security & Embedded Computer Engineering
Software-based security mechanisms are fundamentally vulnerable if the
underlying execution hardware can be compromised [9]. Modern computer
engineering addresses this vulnerability through hardware-based Roots of Trust
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(RoT). Trusted Platformm Modules (TPM 2.0) provide dedicated cryptographic
coprocessors that generate, store, and manage cryptographic keys within a
tamper-resistant hardware boundary [18].

Complementing TPMs, ARM TrustZone technology implements hardware-
enforced isolation within the main processor core, partitioning resources into a
Secure World and a Normal World [10]. Critical operations—such as biometric
authentication, cryptographic signing, and sensor calibration—run exclusively
within the Secure World, isolated from potential vulnerabilities in the primary
operating system kernel [11].

The boot process represents a primary attack vector for adversaries seeking
persistence within embedded computer systems. Secure Boot architectures
establish a cryptographic chain of trust starting from an immutable Read-Only
Memory (ROM) bootloader burned into the silicon during fabrication [12].Each stage
of the boot sequence verifies the digital signature of the subsequent software stage
before handing over execution control.

If a modified or unauthorized firmware binary is detected, the hardware halts
execution, preventing malicious code from gaining control over physical actuators
[13]. This hardware-level verification ensures that autonomous systems operate
exclusively on verified, untampered software stacks.

Distributed computer systems rely heavily on robust network infrastructures
to transmit sensor telemetry and control commands [2]. However, standard
commercial network protocols often fail to satisfy the dual requirements of ultra-
low latency and strict cryptographic security [8]. Traditional Transport Layer
Security (TLS) handshake overhead can introduce unacceptable delay variations in
microsecond-level control loops.

To solve this challenge, computer engineers utilize Datagram Transport Layer
Security (DTLS) over UDP, alongside real-time industrial protocols such as OPC UA
with integrated Security Profiles [7]. These protocols ensure data confidentiality,
origin authentication, and anti-replay protection without compromising real-time
deterministic deadlines [19].

3.2 Edge Computing and Distributed Threat Monitoring

Offloading all sensor telemetry to central cloud data centers is inefficient and
increases exposure to network eavesdropping and denial-of-service (DoS) attacks
[6]. Edge computing architectures solve this by processing sensory data locally,
enforcing micro-segmentation, and deploying lightweight Intrusion Detection
Systems (IDS) directly onto edge micro-servers [8].

Machine learning models running on edge accelerators analyze high-
frequency physical telemetry (such as unexpected motor current spikes or
abnormal LIDAR packet rates) to detect cyber-physical anomalies in real time [9].
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Threat signals identified at the edge are immediately logged to centralized Security
Information and Event Management (SIEM) platforms [17].

Relying on a single defensive layer is insufficient for complex computer
engineering systems [18]. A comprehensive defense-in-depth strategy enforces

complementary security controls across all architectural tiers, as depicted in
Figure 2.

PERIMETER SECURITY

Firewalls, Intrusion Prevention Systems (IPS), Network Segmentation [2]

IDENTITY & ACCESS (IAM)
Role-Based Access Control (RBAC), Multi-Factor Authentication [19]

Hardware Security Modules (HSM), TPM 2.0, Secure Boot [18]

DATA & APPLICATION
End-to-End Encryption (AES-256), Code Signing, Real-Time Audit [17]

PHYSICAL & KINEMATIC

Actuator Safety Limits, Hardware Kill Switches, Anomaly Detection [13]

Fig. 2: Defense-in-Depth Cybersecurity Model for Cyber-Physical & Embedded
Systems [2, 13, 17, 18, 19]

Cyber-physical systems face diverse threat vectors targeting hardware,
software, and network layers [17]:

- Sensor Spoofing: Adversaries manipulate physical inputs (e.g., blinding
camera sensors with lasers or injecting false GPS signals), causing incorrect spatial
calculations [10].

- Firmware Hijacking: Attackers exploit unpatched buffer overflows in legacy
embedded kernels to execute arbitrary malicious code [18].

- Controller Area Network (CAN) Bus Spoofing: In automotive and industrial
systems, unauthenticated CAN frames allow unauthorized command injection to
steering or braking actuators [19].

Denial-of-Service (DoS): Flooding real-time wireless links with traffic

degrades communication latency, forcing autonomous systems into emergency
shutdown modes [2]1].
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In smart industrial automation, collaborative robots (cobots) operate
alongside human operators [13]. High-assurance hardware and cybersecurity
prevent unauthorized override of safety force-limits, ensuring human physical
safety. In medical robotics, end-to-end encrypted control pipelines enable precise
tele-surgery over remote network links [14]. Similarly, autonomous warehouse
vehicles utilize encrypted fleet coommunication to prevent traffic deadlocks and
cargo manipulation [15, 16].

Deploying autonomous computing systems introduces intricate legal and
ethical challenges regarding system accountability [20]. When an autonomous
system causes physical damage, determining whether fault lies in hardware
fabrication, software engineering, or network security failure requires tamper-proof
cryptographic event logging [20]. Regulatory standards (such as ISO 26262 for
automotive functional safety and IEC 62443 for industrial cybersecurity) mandate
rigorous safety verification across the full system lifecycle.

The emergence of quantum computing poses a severe threat to public-key
cryptography (such as RSA and ECC) currently safeguarding embedded systems
[22]. Computer engineers are actively developing hardware accelerators for lattice-
based Post-Quantum Cryptography (PQC) algorithms to ensure long-term
firmware protection [22].

Future 6G wireless communication will provide sub-millisecond latency and
spatial network slicing, enabling hyper-connected swarm robotics [21]. Distributed
consensus protocols running across swarm nodes will allow autonomous teams to
dynamically reconfigure their operational topologies even if multiple nodes are
compromised by cyber attacks [21, 23].

Conclusion

The synthesis of Computer Engineering and Cybersecurity is essential for
building resilient, safe, and trustworthy cyber-physical systems. By embedding
cryptographic roots of trust in hardware, implementing real-time low-latency
secure protocols, and enforcing multi-layered defense frameworks, engineers can
unlock the full potential of autonomous robotics and Industry 4.0 infrastructure
[23, 24].
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BEPUDIKALLIA ANTAPATHOIO NMPOEKLUINHOIO 90PA
3A KPUTEPIEM EKBIBAJIEHTHOCTI BIATBOPEHHS
XYPHANY Noaivn

MakcuMeHKo AHAPIN OnekcaHapoBuy'

1. pokTOop dinocodii, kKabegpa KOMM'IOTEPHUX CUCTEM
HavjioHarnbHuvi yHiBepcuTeT «OnechbKa rositexHika», YKPAIHA

MocTtaHoBKa 3apadi. [py onpautoBaHHi GYHKLIOHAIbHO 3aNeXHMX MNOTOKIB
nofdin y OBOPIBHEBUX apXiTeKTypax, 9K MpaBUio, caMe APpYrim piBeHb YTPUMYE
MPOEKLiO CTaHy arperata B MaM'aTi Ta 3aCTOCOBYE A0 Hei mofii, ynopsaaKoBaHi B
MeXKax Ktoya. AKLLO NTorika OHOBMEHHS CTaHy € HECKaOHOLO, | PiAKO 3a3HAE 3MiH
Mig 4ac XXMUTTEBOIO UMKNY MPOAYTKY, ii AOUINbHO MEPEHOCUTM B MPOrpamMoBaHy
Morivny iHTerpanbHy cxemy (MJ1IC), oe OHOBMEHHA BUMKOHYETbCA KOHBEEpPOM 3i
CTanoto 3aTpuMkoto [3], [4], [5]. OaHak, HegonikoM TakKoro nigxonay € Te, Wo MoMMIKa
B anapaTHOMY OMUCI NOIrKM BUABMAETLCA HE 3@ CEKYHOM MPOroHy aBTOMaTUYHUX
TecCTiB 4/ mepe3anycKy npouecy, a nicng rogMH CUHTE3Y M PO3MILLEHHS; 3BUYHI
3acobu i crnocobu crnocTepe)eHHs 3a CTaHOM MPOrpaMHOoi CUCTEMM, TaKi aK
YKYPHanM BUKOHAHHSA, MOKPOKOBE BUKOHAHHS, BUKOPWCTaHHSA Hanarogy)KyBaya - He
OOCTYMNHi abo HeaoUiNbHI B NporpaMmHo-anapaTHOMY cepeaoBuLLI; B TOM CaMUM Yac,
MOMUMKA MOXe OYyTU He TiNIbKWM MOriYyHOoW, a LWe i YacoBO, YK 3aNexxHOol Bif
nopsaaky nodin, i nNpoaBnaTtuca nuule 3a neBHoOro 36iry noain y KoHBeepi.
BM3HayanbHUM CTa€E MUTAHHSA, 3a 9KMM MEPEeBIPOBaHVMM KPUTEPIEM BKM3HATU
KOHKPETHUM BITCTPIM KOHBEEPA MPOorpaMHoO-anapTHOI CUCTEMM € MPUOATHUM OO0
POXFrOpTaHHA. HiMKye 3anponoHOBaHO MeTOoAMKY, Y AKiM TakKMM KPpUTEpPIEM €
€KBIBaNIEHTHICTb BIiATBOPEHHS apXiBHOIO »KypHany nogiwn.

O6Me)KeHicTb 3aranbHoi MeToauKu Bepuddikauii. [NpomMumcioBa NpakTMka
CNMPAETLCA Ha MOAOY/IbHI MPOrOHM OHIT- UM QYHKLIOHANbHKMX TECTIB, CKEPOBaHUMN
BMMAOAKOBUIN CTUMYN | TBEPIXKEHHS, WO MNepeBipatoTbea Mig Yac nporony [1], [2].
BoHM BigMnoBigatoTh Ha NMMTaHHSA «4M BignoBigae 6/10K cBOiM cneumdikaLiii», ane He
Ha MWUTaHHSA «4KM BIATBOPIOE A0PO Ty CaMy MPUWKIaOHYy MOBediHKYy, WO M YMHHA
nporpaMHa peanisauig». [Ona Opyroro, MPOEKLIMHOro piBHA OBOPIBHEBOI
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APXITEKTYPU FONMOBHUM € HAaCTyMHe: 44P0 3aMiHI0E HAABHWMM 0BYMCIIOBAY Y CUCTEMI,
O BXXE MPaLOE, TOX PO3OIKHICTb Y PO3B'A3aHHI HiUMixX, y NOpaaKy 3aCToCyBaHHA
noaiv abo B OKPYrNeHHi € NpMKNagHM gedekToM HaBiTb TOMi, KO KOXeH 60K
dopManbHO BigMoBigae BnacHin cneundikadii.

YMOBaQ, Lo po6UTb 3BipKY MOXXJIMBOIO. [1poeKLiMHe A0p0 AeTepMiHOBaHe 3a
nobynoBoto: GYHKLIT mepexoay M BUXoady 3anexkaTb NuLle Big napw «CTaHd, noaia», a
BeCb HeleTEPMIHI3M, TaKMW 9K Yac, MOPAAOK HAOXOOXKEHHS, PO3B'A3aHHSA HIUMIX -
3HIMAETbCA Ha MePLIOMY PIBHI HACKPI3HUM HyMepyBaHHAM MOLiM | BBEOEHHAM
WTYYHMX TaAKTOBMX Mofin. ToOMy MNOBTOPHE MOAAHHA TOro CaMOro XypHany
BiATBOPIOE BCi CTaHM M peakKLuii Mo6ITOBO: MOPIBHAHHSA 3 €TaNIOHHOK MPOrpPaMHOLO
MoOenIto € MNepeBipKOK PIBHOCTI, @ PO36iXKHICTb OOQHO3HAYHO NOKani3yeTbca
HOMEePOM MepLUOoi Noaii, Ha AKi BOHa BUHMKNA (puc. 1).

Ap>{iBHHﬁ JKYPHAJ TIO/IiH: YIopAAKoBaHa IOC/IiJOBHICTD (po3min, H0+Gp)

— T,

~

ETa/ioHHa MporpamHa MoJieiib ArnapaTHe $po: TIepeBiproBaHHi
(TTOK/TFOUOBHE 00UHC/TI0BAY TIPOEKIIIT) ditcTpim y [IVIIC

A 4 A 4

O6pa3 cTaHy y 3pi3i 3a HOMepoM O6pa3 crany y 3pi3i 3a HoMepoM
+ MOC/TiIOBHICTb peaktriit + MOCiMOBHICTE peakiriit

Kommaparop 3piziB: no6iToBe MOPiBHAHHS 3TOPTOK CTaHY
Ta [MOKPOKOBE 3BipAHHA peakiiii

Po30iKHiCTh — JIOKasTi3aris

30ir — mporiH 3apaxoBaHO N
3a HOMepoM NepIiol noaji

Puc. 1. KOHTyp 3BipKM anapaTHOro sgpa 3 eTaJloHHOIO NPOrpaMHOI0 Mofensio

NMopiBHIOBATKU OOLIMbHO HE OKPEMi 3HAYeHH$ pPEericTpiB, a 3ropTKYy BCbOro
obpa3y CTaHy B 3pi3ax 3a HOMepaMK MNOCNiAOBHOCT, TOOTO TUX CaMMX, Y AKX 9000
M 6e3 Toro GopMye 3HIMKU. Toai 06CAr 3BipKM He 3aneXXMTb Big PO3Mipy CTaHy, a Ta
cama npotlenypa npuaoatHa 1 ona nepeBipku BioHOBNEHHS nicnga 360t0.

Knacu pedekTiB i piBHI iX BUABNeHHN. 3icTaBneHHa HaBedeHo B Tabn. 1.
BinblicTb KNaciB Ma€ LWoOHaMMeHLle OBa PiBHI BUABMAEHHS, MPUYOMY OCTaHHIM
pPiBEHb MOKPMBAE cCaMe Ti 3 HUX, AKi HaMBa)k4ye BiATBOPUTM HABMUCHMM CTUMYTOM.
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Ta6mmua 7
Knacu pedeKkTiB anapaTHOro NpoeKLUiMHOro sapa Ta piBHi iX BUABNeHHA
Knac pedekrty O3Haka nposiBy PiBeHb BUSIBNEHHS
MopyLleHHs BTpaTta abo noaBoeHHA
nepecunaHHa Mix OHOBJIEHHA A4 NOCNiIO0BHMUX P2, P5
CTyNeHaMM KOHBeEpPa noain ogHoOro Knr4va
NMoMunnKa nepeTmHy
TAaKTOBUX OOMeHIB abo NMooANHOKI HEBIOTBORKBAHI P> P3
CMOTBOPEHHSA KOMIPOK CMOTBOPEHHA NoniB '
nam'aTi cTany
Po3punB 0b6pa3sy cTaHy Mig | BigHoOBAeHWM CTaH He Bignoeigoae P4 DS
Yyac 3HiIMKa YKOOHOMY 3pi3y »KypHany '
MopyleHHs ancumnnidm | Crnneck noBigoMieHb KaHany abo
BMXIOHOIO MOTOKY 3a BIOCYTHICTb peaKLii Ha nomaito 3 P3, P4, P5
MPOTUTUCKY apxiBy
Po36iyHiCcTb cxeMu .
. CucrteMaTmyHe 3MilleHHSA
KoeKa 1 anapaTHoro . P1, P5
3Ha4yeHb nonie
nekopepa

PiBHi Bepudikauii. P1 - MoaynbHa nepeBipKa OKpPeMuyx CyTHOCTEM 3a
KOHTPAKTOM cTasoi 3aTpUMKU. P2 - cKepoBaHMN BUMAaLKOBU CTUMYII: MPOMNYCKU 1
MOBTOPW HOMepIB, TpUBani cepii Noain ogHoro Knw4ya, BUYepraHHa 6Oydepis,
ronoayBaHHA TaKTOBUMX Noain. P3 - TBepayXeHHA-IHBApiaHTK, LLIO MepeBipatoTbca Nig
Yac KOXXHOro mnporoHy (tabn. 2). P4 - dopmManbHa nepeBipKa BY3MiB, Y AKUX
MepeBaXka€ KepyBaHHSA, a MPOCTIP CTaHIB OOMEeXeHWM: W3a YLULiINbHEHHA Ta
aBTOMaTa 3HIiMKiB. P5 - eKBIBaneHTHICTb BIATBOPEHHA Ha apXiBHMX >XypHanax
peanbHOro HaBaHTAXKEHHS.

Tabrysa 2
IHBapiaHTU, NpUAaTHI A0 MAaLWUMHHOI NepeBipKU MNia Yac NPOroHy

IHBapiaHT dopMynioBaHHSA, NpMAAaTHE A0 MALLMHHOI NepeBipKu

YogHa noais KPUTUYHOIO Kacy He BigKMOAETbCA 3a
YKOOHOIo CTaHy 6ydepis

He36epeXXHiCcTb KPUTUYHOIO
Knacy

IHTepBan MiXK HagcuUNaHHAMM OOHOIO KaHalny He MeHLW MM
3a BCTAHOBMNEHUMN

O6MeeHHa TemMny
CcrnoBilleHb

HoMepwu noain posainy npunmMaoTbea 6e3 NponyckKis i

MOHOTOHHICTb MPUMNMaHHS .
6e3 noBTOPIB

All rights reserved | CC BY-SA 4.0 www. logos-science.com 52



August 28, 2026;
Boston, USA

SECTION 6.

NOT B2

COMPUTER AND SOFTWARE ENGINEERING

lponosxxeHHa 1abs. 2

IHBapiaHT

dopMynioBaHHS, NpMaaTHe 4,0 MAaLLUMHHOI NepeBipKu

LlinicHicTb 3HIMKa

ExkcrnopToBaHmM o6pa3 cTaHy BianoBigace piBHO ogHOMY
HOMepy 3pi3y

BigTBOptOBaHICTL

MoBTOpHE NogaHHs XKypHarny Aa€ Ty caMy MociigoBHICTb
3ropTOK CTaHy

LWnio3 po3roptaHH4. PiBHi Bepudikalii BnopaaKkoBaHo Tak, Wob “gewesLui”
PIBHI BiAcCikanm MacoBi gedeKTn paHille, a HAaMOOPOXXUYMM PiBEHbL 3aCTOCOBYBaBCA
nvuwe OO0 KaHaMAaaTie, aKi mMponwnm pewTy piBHIB (puc. 2). BigMiHHICTL Big
3BMYAMHOIO perpecinHoro TecCcTyBaHHA MOMdra€e y CTaTyCi OCTaHHbOIMO PIiBHSA:
eKBIiBaNeHTHICTb BIOTBOPEHHA € He 3acoboM HanaromkeHHs, a dopManbHOO
YMOBO OoMnycKy. KaHamaaT, aKMIM BiATBOPIOE BCi 36epexkeHi »ypHanun nobiToBo, He
MOXKe BiOpi3HATVCS BiO YMHHOI peanizauii B >XoaHOMY cLeHapii, Lo crnocTepiraBcs
B eKkcnyaTauii. HakonmyeHHs apxiBy MOHOTOHHO MOCUJIIOE LLUMKO3, HE MOTPEeby UM
BUTPAT Ha CKNagaHHA TecTiB. ETanoHHOK Mogennto cnyrye HagBHa MporpamHa
peanizauia MPOEKLIMHOIo pPIiBHA, 3 AKOI WM MOUYMHAETLCA MepPeHEeCeHHS, TOXX
MoABiIMHOI PO3PO6KM HE BUHUKAE.

Kanguaar: 6iTcTpim + Bepcia cxeMu nmogii

-

PiBeHb 1-2: MOZ[y/TbHi TIPOTOHH B/IOKIB Hl
i CKepoBaHHii BUITAJKOBHH CTHMY/I \\
L N
¢ TaK \
\\
PiBeHb 3: TBepyKeHHs-IHBapiaHTH \
: . I~
He [TOpYILeH] Mif yac IIPOroHy N \
. J hS
L TaK \\\“ TlosepHeHHs Ha
A00ITpaliloBaHHsA:
PiBeHb 4: BNacTUBOCTI 1LIJTFO3 i/IbHEeHHS -~ e()eKT JIOKas1i30BaHo
o Vd lq
Ta aBTOMAara 3HiMKIiB JloBefleHi Vd JI0 piBHA BHAB/IEHHA
/
/
¢ TaK /
!I
PiBeHb 5: eKBiBa/IeHTHICTL BifTBOPeHHS /

Ha apXiBHUX JKypHaIax

i Tak

Bunyck diTcTpiMy A03BosIeHo

Puc. 2. MocnipoBHicTb piBHiB BepudiKauii K w03 gonycky 6iTtcTtpiMa go

BUMYCKY
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BUCHOBKMW. 3anponoHoBaHoO MeToaMKY Bepudikauii  anapaTHoOro
MPOEKLUIMHOrO 4qaapa, Yy 49Kl KpuTepieM pOonycky 6iTcTpiMa 00 BUMYCKY €
€KBIBaANIEHTHICTb BIATBOPEHHA apXxiBHOMO »ypHany nodin, a He MNpOXOOXKeHHS
Habopy HAaBMUCHO CKNageHMX TeCTiB. HOBM3Ha nondara€e y HagaHHi eKBiBafIEHTHOCTI
BIOTBOpPEHHSA cTaTycy $OpManbHOro L3a BUMMYCKY Ta B 3iCTaBMeHHi kaciB
nedekTiB, BMAaCTMBUX anapaTHOMY MPOEKLIMHOMY PIBHIO, 3 PIBHAMM iX BUABIEHHA.
MNpaKTUYHEe 3HAYEeHHS: perpecia CTa€ MOBHICTIO CMNOCTEPEXKYBAHOW, €TaNoH He
noTpebye OKpeMOi PO3POOKU, a CMIa LWK3a 3POCTAE 3 HAKOMUMUYEHHAM apXiBy.
Mooanblui OOCNIMKEHHA: aBTOMaTU4YHE 3BYXXEHHS »>KypHany A0 MiHiManbHOI
MignocnigoBHOCTI, WO BiATBOPKOE PO36BIXKHICTD.
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Introduction. The development of information and communication systems
(ICS) and the large-scale implementation of artificial intelligence and machine
learning (Al/ML) are significantly transforming the usual approaches to processing,
exchanging, and protecting digital data. In this context, ensuring the
confidentiality and concealment of information circulating in modern ICS is one of
the priority tasks of cybersecurity. Digital steganography has traditionally remained
a reliable protection tool, as it conceals the very fact of the existence of a secret
message [1-3]. However, the evolution of Al/ML technologies and their adaptation
to the specifics of steganography tasks inevitably increases the effectiveness of
steganalysis capabilities. This, in turn, creates new challenges, requiring modern
steganographic algorithms not only to be highly resistant to detection of concealed
content but also to maintain high computational efficiency, which is a critically
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important criterion for mobile platforms and/or systems with limited hardware
resources. To achieve the desired balance between functional simplicity,
processing speed, and the content's resistance to unauthorized extraction
attempts, a promising direction is to optimize the basic procedures for preparing
source data within the current pair «content-container» [4]. In particular, the use of
preprocessing methods [5], specific schemes for sasmpling (scanning) source image
data [6], changes in the spatial orientation of basic blocks (BBs) in the array of
image-content series lengths, and multi-level data multiplexing procedures [7]. The
simulation showed that the consistent application of the specified procedures
provides the necessary mechanisms to counter attempts at unauthorized data
extraction and allows the desired effect without excessive computational costs.
Such operations do not degrade the visual quality of the container, but they create
complex procedural dependencies that make unauthorized data extraction an
energy-intensive task with high uncertainty in the time spent (required) on it.

Given the need for complex integration of the aforementioned processing
mechanisms, the main objective of this material is to briefly consider the
possibilities of the concept of a multi-level data multiplex within the
implementation of a hybrid steganographic algorithm [4]. Such an approach is
aimed at flexible management of the steganographic insertion parameters and the
formation of a unique data extractor key structure [7]. The composite key regulates
the processes of data encapsulation and extraction at all main stages of processing
[4] and the wide variability of the states of each element, depending on the current
processing conditions and the statistical properties of the pairs «content-
container». The reliability of the algorithm is achieved by implementing a number
of autonomous (ie, independent of one another) protection procedures, the
parameters of which are determined by the current state of the extractor key.
Thanks to such architecture, any attempt at unauthorized interference or
unsuccessful selection of individual key positions causes the destruction of the
concealed content, which ensures resistance to its compromise.

Main part. The construction of a hybrid steganographic algorithm through
the introduction of the concept of multi-level data multiplexing makes it possible
to position it as a flexible and low-resource solution for data protection as part of
mobile platforms [4]. As part of the implementation of this concept, a research was
conducted of various variations of image preprocessing aimed at smoothing out
their low-information areas. Based on the simulation results, estimates of the
performance of individual stages of the algorithm in terms of the execution time of
the main procedures were obtained [5-6, 8-9], the quality of data recovery was
assessed using the PSNR (Peak Signal-to-Noise Ratio) indicator, and the properties
of the resulting disparity were investigated in relation to the number of formed BBs
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in the «content-container» system for various image types. The research prototype
of the algorithm is built on the complex use of various properties, effects, and
methods of video data encoding [4,10]. The synthesis of these parameters (for the
container and the content) provides a wide combinatorial space of possible states
for the composite key of the data extractor [7]. It is the high variability of the
encoding parameters at different levels of protection (parametric, inter-block, and
intra-block) that determines the unique structure of the data extractor key [4,7].
Any compromise of the key's integrity leads to the irreversible loss or significant
distortion of the concealed data, which increases the overall resistance of the
content to attempts at its unauthorized extraction [9,11]. In order to clearly
demonstrate the basic principles of the algorithm's operation [4], the simplified
structure of a composite key is shown in Fig. 1. This illustration only explains the
general logic of the interaction of the main modules without excessive detail. This
paper briefly considers the main idea of the multi-level multiplexing concept and
the general purpose of the key functional modules of the proposed algorithm.

Modern steganographic tools that are oriented to work in conditions of
sporadic resource limitations and/or as part of mobile platforms [4] must have a
high degree of autonomy and adaptively provide the necessary computational
capabilities. Accordingly, the key task for creating modern steganographic
algorithms is to ensure a compromise between a number of seemingly
contradictory factors and requirements: - ensuring a high degree of concealment
(invisibility) of the fact of data transmission, robustness of the embedded content,
as well as minimal computational complexity and energy consumption of the
processing procedures used [4-8].

K-.e'?= Procedure content
position
Parametric level
1 A method of forming an array of series of content blocks
Inter-block level 2 Current scheme for spatial processing of series of BBs
Masks of permutations of the parameters of a series of
3 BBs on inter-block multiplexing of input data
(Ist level of protection)
i Intra-block level 4 The size of the BBs for the image-container
' ‘a-block leve
; 5 Identifying the symmetry property of content and
container data processing.
6 Combination of the placement of key elements Ne 1-6
Composite key Masks of permutations of DC-coefficients (0,0) on mntra-
7 block multiplexing of input data
(2nd level of protection)
8 Content encapsulation mask in a container

Fig. 1. Test structure of the data extractor key for a hybrid steganographic
algorithm
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Solving this problem is achieved through the adaptive optimization of
algorithmic processes, which directly relies on the statistical and spatial properties
of the digital environment. First of all, this concerns the integration of data
clustering principles and the scaling of conditionally «light» (low-cost) computing
schemes. This makes it possible to optimize the distribution of the processor load
and programmatically, implement an effect similar to hardware acceleration. In
simplified form, the structure of the proposed algorithm consists of four main
functional modules [4]:

1. Preliminary preparation of source data. At this stage, a deep analysis of the
image structure is performed in order to identify low-information areas that are
subject to a controlled background texture smoothing procedure [5]. The process
is implemented through two sequential, closely related steps. The main essence of
the first aspect is to assess the probability of brightness/color differences between
neighboring pixels [8], which allows for a detailed analysis of the image and the
determination of the overall textural complexity (both of the entire image and of
separate blocks). Based on the obtained analytical data, the user has the
opportunity to assess the image type and manually determine the appropriate
parameters for the next stage [6]. In turn, the second aspect is implemented as a
separate smoothing procedure for the blocks themselves [5], which works
according to its own criteria for comparing image blocks. The results of the
calculated gradient maps and the assessment of texture complexity allows to
determine the optimal parameters for the coarsening threshold (Pz). Accordingly,
if this difference is less than a predefined coarsening threshold, the algorithm
artificially equalizes the pixel values in this area (for example, by focusing on the
central element or calculating the average value), while sharp contours and
important details remain intact. This smoothing allows to eliminate excess
fluctuation noise and significantly reduce the number of visually imperceptible
brightness differences. This transforms the background into more homogeneous
areas and creates optimal starting conditions for the next stage of the functional
module [4-5,8]. As a result, a homogeneous, pre-smoothed data structure
significantly improves the combinatorial properties of content embedding, making
it less noticeable and more resistant to attempts at unauthorized extraction [4,9].
By eliminating redundant information at the start, the computational load on the
subsequent modules of the algorithm is significantly reduced, since the total
number of formed BBs requiring complex mathematical transformations (at the
DCT stage [10]) is decreased. An important advantage of this stage is the possibility
of flexible adaptation, or achieving resource consensus, when through changing
the smoothing strength, the algorithm can adapt to different types of images and
the current hardware limitations of the device (for example, a shortage of available
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resources or a low battery level). All this allows to always find the necessary balance
between high processing speed, saving computing resources, and maintaining the
desired visual quality of the carrier container [4-5].

2. Formation of an array of lengths of series of BBs. At this stage, an array of
lengths series of BBs [4,10] is formed, which is critically important for creating the
necessary conditions for subsequent content encapsulation and reducing the
overall computational complexity of the algorithm. Depending on the obtained
statistical relationships of system «content-container», the smoothed arrays of
source data are divided into blocks of the appropriate dimension, after which they
are sequentially traversed according to the selected scanning scheme [6,10]. The
scanning scheme used forms a separate level of protection [6], the state of which is
determined by a corresponding element in the structure of the data extractor key
[7]. Scanning schemes are conventionally divided into simple linear («by rowsy,
«columnsy», «shake»), nonlinear («zigzag», «spiral»), multi-pass (multiple), and
random. If simple linear schemes ensure minimal computational time, then
complex, zigzag, or two-pass scans significantly complicate the analysis of
statistical dependencies for an attacker and form a separate effective level of
protection with a moderate increase in computational cost [6]. The formation of
an array of length series of BBs of content is based on an analysis of the similarity
of neighboring blocks according to the «coarsening threshold» criterion - Pz [6,8],
which estimates the difference between the max and min brightness values of
elements of neighboring (by scanning) blocks. So, if this difference is insignificant,
the blocks are considered similar and grouped into a single series; however, if the
«Pz» value is exceeded, this block is marked as the beginning of a new series. The
simulation showed that the process of forming an array of series of BBs of content
is a basic procedure for improving the energy efficiency of all subsequent
transformations. In addition, an extra, extremely powerful layer of protection at this
stage is the change in the spatial orientation of the existing BBs of content [7,11],
which involves geometric transformations such as rotation, horizontal and/or
vertical reflection, or combinations thereof. These reversible spatial manipulations
are computationally simple, but they radically change the order of block
restoration. Even if an attacker correctly selects the scanning scheme and block
size,an error in the spatial orientation of the BBs will lead to a critical loss of integrity
in the recovered image [11]. The wide variability of the current scanning states and
spatial orientations of the BBs creates a mutually independent, multi-layered
protection system that provides for a huge number of combinations of data
extractor key states, making the unauthorized extraction of content an extremely
resource-intensive task. The balance between the permissible degree of distortion
in the resulting array of BBs and the average number of formed series (the «quality
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<> speed» dilemmma) is determined by the set processing parameters, namely: - the
dimension of the smoothing mask (n), the values of P and Pz, and the block size
(N) [4]. The specified processing logic allows to create the most optimal conditions
for processing and encapsulating content, given the current limitations. Such a
model of actions is aimed at maximum possible use of the available disparity in the
current statistical properties of the elements of the system «content-container».

3. Content data multiplexing. The data multiplexing mechanism is a critically
important stage of the proposed algorithm, as it provides the main mechanism for
countering attempts at unauthorized extraction of concealed information [4,7,9].
The essence of multiplexing lies in the transformation and mutual permutation of
the source data according to a specified mask. This makes it difficult to establish
relationships between the elements of the concealed information and their initial
location. Each level of such processing forms its own independent position within
the structure composite key of extractor [7], which significantly expands the
algorithm’s combinatorial possibilities and enhances its protective capabilities. The
first procedural level is inter-block multiplexing, during which two key parameters
are mixed: the BBs themselves and their corresponding series length values. The
depth and complexity of this mixing depend on the selected mask [9], which is
modeled in two variants (for the current release of the prototype). When using the
«short» stack mask, the permutation base is small and limited to a sequence of
only four series of BBs. Instead when using the «long» stack mask, the sample
base is equal to the total number of formed series of BBs in the entire content array,
which significantly stronger destroys the initial spatial relationships between
elements [9]. The next important step preceding the second level of multiplexing is
encoding with transformation of the BBs of the series arrays. Implemented for both
the content and the container. In both cases, for the first block of each series of BBs,
a discrete cosine transforms (DCT) is performed, with subsequent selection and
guantization of the most significant coefficients [9]. This procedure ensures a
reduction in the volume of source data without significant loss of important
information. After performing the specified encoding, the algorithm moves on to
the second level of protection - intra-block multiplexing data [9]. This level works
exclusively with the DC-coefficients of the transformants with coordinates (0,0),
which are responsible for the average brightness of each BBs content. Two different
mMixing masks are also applied to this level. The short-stack mask involves replacing
the corner coefficients (average brightness) over a period of four samples. When
using a long stack mask, a much more complex approach is used: - the
transformant array undergoes deep decomposition with the subsequent
application of combined nonlinear permutations. The algorithm involves separate
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processing of separate elements of the source array, which allows achieving a high
degree of structural defragmentation of the content without significant
computational costs. The simultaneous use of both levels of protection provides a
two-level multiplexing mode of content data [9]. It is this mode that is key to
maximizing the resistance of concealed information to attempts at its
unauthorized extraction. The first level changes the spatial arrangement of the BBs
[M] and modifies the current structure of the array of series lengths of BBs of
content. The second level operates with the corner coefficients of the DCT
transform (the average brightness values of the BBs) [9-10]. The synergy of the
various levels leads to the controlled destruction of the correlation relationships
between the elements of the source content array. Even in the case of a
simultaneous compromise of both the inter-block and parametric levels of
protection, the presence of another - functionally independent level [8-9] will still
lead to data destruction during an attempt at their unauthorized recovery [6]. In
other words, the use of multi-level data multiplexing significantly modify the
informative details of the source image, making its visual identification, after
incorrect extraction, practically impossible or computationally energy-intensive
task [7,9]. In this case, the choice of the current combination of protection levels (i.e.,
the extractor key parameters) is the result of an operational solution to the task [5-
6,8] regarding ensuring the current resource consensus to perform the main task -
steganographic data insertion.

4. Data encapsulation. After the intra-block multiplexing stage,
encapsulation methods are applied, during which the bits of the secret message
are written into the DCT matrix. It should be noted that a similar logic of actions is
inherent in all steganographic embedding algorithms that are associated with
embedding data in the low- and mid-frequency area of the DCT transform spectral
coefficients [2-3, 10]. The decoding procedure is implemented as a separate
software module, to the input of which the formed steganographic container is fed.
In this case, the principle of «blind extraction» of data is fully preserved. To correctly
recover a concealed message, a precise set of settings is required, formalized as a
composite extractor key. If even one of its elements is entered incorrectly, the
system will produce only a set of noise and errors. Currently, the accuracy of
restoring concealed content is approximately 95-100%. Single errors are related to
the peculiarities of mathematical rounding of coefficients after performing the
inverse DCT [10]. Therefore, to preserve the visual quality of the container, it is
advisable to use error-correcting coding methods that will guarantee the recovery
of the original message and correct the appearance of «bit errors» after the
extraction stage.
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The visual results of content extraction under different scenarios of the extractor key compromise

b) Incorrect scanning scheme (SS).

a) Test image

N =8; SS: Zigzag -> Rows; PSNR = 11.888;

¢) Incorrect spatial orientation (SO) of the BBs. d) Error in scanning and spatial orientation of BBs.
N=8:Pn=7,PSNR=11.51; N=28; Pz =7;PSNR =10.581;
SO: Horizontal -> Vertical;

2 54 ; e e L 5oy
e) Incorre er-block level scheme (InterLS) f) Incorrect intra-block level scheme (Intral.S)
N=28;Pzn=7;PSNR=11.216; N =28; Pz ="7;PSNR = 12.248;

v

@) Error in two-level multiplexing (inter + intra) h) Incorrect selection of all key positions
N =28;Pz=7;PSNR =11.63; N =28; Pz =7; PSNR = 10.785;

Fig. 2. Visualization of attempts to unauthorized extract test content (a) for
different combinations of attack parameters
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Fig. 2 shows a visualization of the results of attempts at unauthorized
extraction of test content, under conditions of partial or complete mismatch of the
positions of the composite extractor key (Fig. 1). For a visual assessment of the
degree of distortion obtained, Fig. 2(a) shows the original test image of the
«Landscape» type. For clarity, the captions for each attack scenario highlight the
initial (correct) encoding parameters in green indicates. Red indicates incorrect
states, i.e., those mistakenly selected during the attack by the attacker.

The first group of simulated scenarios (Fig. 2(b-d)) shows the consequences of
errors in the preliminary stage of spatial arrangement of image blocks. It is clearly
seen that even partial compromise of the key's positions does not allow to restore
the image if the attacker has determined the current spatial orientation of the BBs
but applied an incorrect scanning scheme (Fig. 2(b)), or, conversely, the scanning
scheme is selected correctly, but the spatial orientation of the BBs is not
compromised (Fig. 2(c)). All of this instantly destroys the initial relationships in the
block sequence and leads to the reconstructed blocks falling into incorrect
coordinates. The situation in which neither of these two key positions has been
compromised (see Fig. 2(d)) simultaneously disrupts both the reading order of the
blocks and the spatial positioning of the base blocks, which finally nullifies the initial
spatial relationships of the content.

The second group of scenarios illustrates the operation of data mixing
mechanisms (multiplexing), which are directly responsible for transforming
content parameters. So, if an attacker made a mistake only at the inter-block level
(Fig. 2(e)), the available BBs and their lengths are mixed, causing unpredictable
image shifting and fragmentation. At the same time, an error only in the position
of the intra-block level (Fig. 2(f)) irreversibly distorts the average brightness of each
individual BBs. In the case when the attacker failed to compromise any of the
positions at both multiplexing levels simultaneously (Fig. 2(g)), severe content
fragmentation occurs. In this case, the wrong positions are occupied by blocks with
incorrect sizes and completely distorted brightness of the DC-coefficient (0;0). This
makes the extracted data completely unsuitable for any visual or statistical analysis.
The final touch that demonstrates the possibilities of the conceptis the result under
the condition of an error in all positions of the composite key at once (see Fig. 2(h)).
In this case, a total cascade effect occurs, i.e, the joint action of all functionally
independent levels transforms the extracted data into pure entropy noise. Thus, the
results of the simulation demonstrate that each of the mechanisms involved has
its own specific destruction effect and is capable of providing autonomous
protection. At the same time, the high resistance of the algorithm to compromise
is achieved not through classical resource-intensive transformations, but thanks to
the wide procedural mutual combinatorics of the proposed mechanisms. This

63 www.logos-science.com All rights reserved | CC BY-SA 4.0



/ Scientific practice: modern and
/\O |_ @ Z classical research methods

SECTION 7.
INFORMATION TECHNOLOGIES AND SYSTEMS

confirms that the formation of such multi-level dependencies does not require
high computational costs and can be performed by the system «on the fly»,
ensuring the necessary resource consensus for mobile platforms.

Conclusions. The main components of the concept of a multi-level data
multiplex in a hybrid steganographic algorithm [4,7] are considered. The presented
implementation can be considered as a flexible, low-resource solution for the
steganographic protection of sensitive information in modern multiservice ICS. The
proposed paradigm of action logic is based on the adaptive modification of the
basic procedures (Stages) of preparation and processing of concealed content [4—
9]. Initial smoothing of the image-content texture allows eliminating the present
fluctuation noise, providing the necessary conditions for the subsequent formation
of an array of series lengths of BBs of content and enhancing the disparity of the
statistical properties of the data in the system of interacting pairs - «content-
container». Performing these procedures reduces the total number of BBs that
require a DCT, which in turn allows ensuring the support of resource consensus in
conditions of sporadic shortages of free resources [4-5]. In turn, the simplicity and
wide variability of the scanning schemes used, the methods of spatial orientation
of the BBs of content, and the variants of two-level multiplexing generally create a
simple but powerful mechanism for countering attempts at unauthorized data
extraction [4-7, 9]. This protection mechanism is tightly tied to the configuration
and parameters of the separate elements of the composite key of the data
extractor. Their violation guarantees the irreversible destruction of correlation
relationships in the concealed data [7] and, as a result, incorrect data recovery (see
examples in [6, 9]). The implemented multi-level processing scheme is most
compatible with the data encapsulation mechanism in the low-frequency domain
of DCT matrices [10], since they jointly operate on DC-coefficients [4,9]. The
simulation of unauthorized content extraction scenarios confirms the good
potential of the considered multi-level protection concept. Each of the involved
levels acts autonomously: - even partial compromise of the parameters of the
extractor's key leads to the irreversible destruction of the extracted image. In the
case of a completely incorrect selection, a cascade effect occurs, which transforms
the data pure entropic noise. This proves that the robustness of the algorithm
against attacks is ensured by its procedural component. This approach avoids
resource-intensive computations and corresponds to the typical functioning
conditions of modern mobile platforms. Practical testing of the «blind» data
extraction (selection) module confirmed the broad potential of the considered
concept, but revealed instances of isolated information loss due to mathematical
rounding and coefficient filtering during the inverse DCT [10]. At the same time,
increasing the «power» of the embedding to compensate for these losses inevitably
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provokes the appearance of demasking visual artifacts in the container-carrier.
Therefore, in this case, the search for possible solutions should be sought in
improving the mechanism for preserving/compensating energy for excluded
(zeroed) DCT coefficients. Further development of the considered concept is based
on the integration of error-correcting coding methods for guaranteed restoration
of message integrity while preserving the original visual quality of the container-
carrier. In general, based on the totality of the obtained properties and qualities, the
considered processing mechanisms reveal the necessary potential and testify to
the need for further analysis of their characteristics and clarification of the
boundary conditions of application.
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Abstract. This research presents an adaptive multimodal fusion framework for human intent
recognition in intelligent information-control systems under asynchronous, noisy, and
confiicting behavioral inputs. The proposed approach combines Dynamic Time Warping,
Variational Autoencoders, Graph Attention Networks, Jensen-Shannon Divergence,
Demypster-Shafer Evidence Theory, and an Extended Kalman Filter to align heterogeneous
data streams and resolve cross-modal conflicts. Experimental evaluation was performed
using a custom multimodal dataset containing 1500 control sessions and more than 450,000
temporal frames. The proposed framework achieved 96.4% accuracy under nominal
conditions, 93.8% under noise-degraded conditions, and 912% under high-collision
conditions, with an average inference latency of 23 ms and a false execution rate of 1.8%.
Compared with baseline fusion architectures, the proposed approach demonstrated
improved robustness and reliability under adverse operating conditions. The obtained results
confirm the applicability of the developed framework to real-time multimodal human-
computer interaction and intelligent control systems.

Introduction. Human-computer interaction in complex information-control
systems (ICS) increasingly relies on processing diverse behavioral modalities, such
as gaze tracking, gesture recognition, and voice commands. Predicting human
intent accurately in high-stakes environments requires robust handling of
heterogeneous data streams. However, discrepancies, delays, and mutual
contradictions among these input channels (termed behavioral collisions)
frequently degrade system responsiveness and decision accuracy. Current data
fusion frameworks often treat inputs statically or lack dynamic conflict-resolution
mechanisms required for real-time operations.
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Purpose and objectives of the study. The purpose of this study is to develop
advanced methods for adaptive data fusion and collision resolution among
heterogeneous behavioral modalities to enhance human intent prediction
accuracy within intelligent ICS. To achieve this, the following objectives were
addressed:

1. Formulate a mathematical framework for cross-modal alignment and
confidence estimation of asynchronous input streams (eye tracking, skeletal
gestures, and speech).

2. Develop an adaptive fusion algorithm capable of detecting and resolving
inter-modality collisions based on dynamic context and operator physiological
status.

3. Construct a predictive intent-recognition model leveraging cross-attention
mechanisms and fuzzy decision-making logic.

4. Experimentally evaluate the developed approach regarding intent
prediction latency, accuracy, and fault tolerance under noisy operational
conditions.

Materials and methods.

This section details the mathematical and algorithmic framework for real-
time fusion and contradiction resolution among asynchronous behavioral streams.
The processing architecture transforms raw multi-sensor telemetry into actionable
intent predictions.Data ingestion begins by capturing high-frequency gaze
coordinates, 3D skeletal joint trajectories, and audio spectrograms. To bridge the
severe sampling frequency mismatches among sensors without losing micro-
gestures, the system utilizes Dynamic Time Warping with Adaptive Elastic Bounds
[1]. The optimal warping path W = (w;,w,,...,wg) between two asynchronous
sequences X = (x1,%X3,...,xy) and Y = (y,¥y2,...,¥yy) Minimizes the cumulative
alignment cost:

D(X,Y) = min 2, d(wi) )
where:
d(wy) = llx; — y;||? subject to monotonic and elastic boundary constraints.

Once aligned, raw signals pass through Deep Variational Autoencoders to
project raw inputs into a compressed latent space [2]:
q(p(le) = N(z |J-<p(X)v2<p(X)) (2)
To achieve continuous cross-modal contextualization, latent embeddings are
processed through a Graph Attention Network (GAT) where each sensory stream is
modeled as a dynamic node within an interaction graph. The attention coefficients
a;; measuring the importance of modality node j to modality node i are computed
as [3]:
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exp(LeakyReLU(a” [Wh;||[Wh;]))
- Tr—
U Tken; exp(LeakyReLU(aT[Wh;||Wh;]))

(3)

where:
W is a shared linear transformation matrix, a is a learnable weight vector, and
‘|| represents vector concatenation.

Collision detection and resolution are governed by an Information Bottleneck
framework combined with Dempster-Shafer Evidence Theory. When spatial or
semantic vectors between modalities diverge, the system calculates a generalized
Jensen-Shannon Divergence metric across latent probability distributions P;and #;
[4]:

JSD(P]B) = 5 Dy (Bl M) + 3 D, (B IM) (4)
where:
M= %(Pi + P;) and Dy, denotes the Kullback-Leibler divergence.

If divergence indicates an inter-modality conflict exceeding threshold 6.,
Dempster's rule of combination calculates the aggregated belief mass m, ,(4) for
intent hypothesis set A [5]:

m; 5 (A) = = pnc=amy (B)m, (C) (5)
with conflict measure K=J'gnc20 mn(B) my(Q).

Conflicting streams with high uncertainty masses are dynamically
attenuated, while high-belief vectors feed an adaptive Extended Kalman Filter
state update [6]:

Xk = Xijk—1 T Ki(zx — h(Xgr-1)) (6)
to construct a stabilized, noise-resistant intent hypothesis vector for final
classification.

Experiments and Results. The experimental evaluation was conducted on a
high-throughput hardware testbed featuring an NVIDIA RTX 4090 GPU 24GB
VRAM, an Intel Core i9-13900K processor, and 64GB DDR5 RAM to support real-time
sensor processing. The sensory setup comprised:

1. An optical eye-tracker capturing gaze vectors and pupil dilation at 120Hz.
2. An Azure Kinect depth camera extracting 32 skeletal joint coordinates at 60Hz.
3. A directional microphone array recording audio streams at 16 kHz.

Because standard public datasets lack simultaneous behavioral collisions
across gaze, skeleton, and voice, a custom multimodal dataset named ICS-
BehavioralCollision-2026 was compiled. The dataset comprises 1500 interactive
control sessions performed by 25 subjects across nominal sequences, artificial noise
seqguences with acoustic degradation and partial occlusions, and deliberate
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collision sequences where subjects generated conflicting inputs such as gaze
fixated on one control element while gesturing toward another [7]. Total raw data
volume exceeded 450000 temporal frames split into training, validation, and
testing sets.The experimental workflow was executed across three sequential
phases. First, raw telemetry passed through the Dynamic Time Warping layer,
constraining frame alignment error between asynchronous streams to less than 3.2
ms. Next, model variants were trained over 100 epochs using the AdamW optimizer
to evaluate benchmark performance against early-fusion, late-fusion, and standard
cross-attention architectures. Finally, stress testing evaluated system stability
under progressive conflict intensity where Jensen-Shannon Divergence varied
between 0.1 and 0.9. The obtained results were subsequently compared across all
operational scenarios to assess the robustness, computational efficiency, and
reliability of the proposed framework. The comparative metrics for all evaluated
model variants under nominal, noise-degraded, and high-collision operational
states are presented in Table 1.

Table 7
Quantitative Performance Comparison of Model Architectures Across
Operational Scenarios

Architecture Nominal Noise- C:I:?s?;n Mean False
/ Model Accuracy Degraded Accuracy Latency Execution
Variant (%) Accuracy (%) (%) (ms) Rate (%)
Early-Fusion
Baseline 84.2 68.4 615 18 18.2
Late-Fusion
Baseline 88.5 76.1 71.0 35 12.4
Standard
Cross-
Attention 921 83.0 79.4 42 8.6
Proposed
Framework 96.4 93.8 91.2 23 1.8

As shown in Table 1, under normal operating conditions, the proposed
architecture achieved 96.4 prediction accuracy and maintained 93.8 accuracy
under severe environmental noise. When subjected to high-collision scenarios,
accuracy remained high at 91.2, significantly outperforming early-fusion at 61.5, late-
fusion at 71.0, and standard cross-attention at 79.4. The integration of Dynamic
Time Warping and Graph Attention Networks yielded an average inference latency
of 23 ms, fully satisfying real-time control constraints.
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The obtained results indicate that the proposed framework demonstrates a
more stable performance under progressive degradation of input information. The
decrease in accuracy between nominal and high-collision conditions was only 5.2%,
whereas the corresponding decrease reached 22.7% for early fusion, 17.5% for late
fusion, and 12.7% for standard cross-attention. This confirms that the proposed
architecture is less sensitive to conflicts between heterogeneous sensory
modalities.

A comparative visualization of the accuracy values for all three operational
scenarios is presented in Fig. 1. The figure demonstrates that the proposed
framework maintains the highest accuracy not only under nominal conditions but
also when the input data are affected by noise or cross-modal conflicts.

Accuracy across operational scenarios
100

= Nominal
BN Noise-degraded
B High-collision

Accuracy (%)

Early-Fusion Late-Fusion Cross-Attention Proposed
Model| architecture

Fig .1. Accuracy of the evaluated architectures under different operational
scenarios

Under noise-degraded conditions, the proposed framework retained 93.8%
accuracy, with a reduction of only 2.6% relative to nominal operation. The early-
fusion baseline demonstrated the largest decrease, from 84.2% to 68.4%. Late
fusion and standard cross-attention showed intermediate degradation, reaching
76.1% and 83.0%, respectively. This indicates that the proposed architecture is better
able to preserve useful information when individual sensory streams are affected
by environmental disturbances.

The high-collision scenario produced a more substantial performance
decrease for all baseline architectures. However, the proposed framework
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maintained an accuracy of 91.2%, exceeding the early-fusion baseline by 29.7%, late
fusion by 20.2%, and standard cross-attention by 11.8%. Such results demonstrate
the effectiveness of the proposed architecture in processing contradictory
multimodal information.

The computational characteristics of the models were also analyzed. The
proposed framework required 23 ms for inference, which is slightly higher than the
early-fusion baseline (18 ms), but considerably lower than late fusion (35 ms) and
standard cross-attention (42 ms). Therefore, the proposed architecture provides
improved robustness without introducing excessive inference latency.

The relationship between inference latency and false execution rate is
illustrated in Fig. 2.

Latency and false execution rate

B Mean latency (ms)

40 False execution rate (%) | 17.5

357 I 15.0

w
(=]
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]
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Mean latency (ms)
[ 5]
o

False execution rate (%)

—
w
L

10

- 0.0
Early-Fusion Late-Fusion Cross-Attention Proposed

Model architecture

Fig. 2. Latency and false execution rate

The false execution rate of the proposed framework was only 1.8%, compared
with 18.2% for early fusion, 12.4% for late fusion, and 8.6% for standard cross-
attention. Thus, compared with the early-fusion baseline, the proposed framework
reduces the false execution rate by approximately 90.1%. This result is particularly
important for real-time interactive control systems, where incorrect execution of a
command may have a greater practical impact than an isolated classification
error.

The obtained results also demonstrate that increasing robustness does not
necessarily require the lowest possible computational latency. Although the early-
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fusion model has the lowest latency, its accuracy and reliability deteriorate
substantially under adverse conditions. The proposed framework, in contrast,
introduces only a moderate latency increase while providing significantly higher
accuracy and considerably lower false execution rates.

Overall, the experiments confirm that the proposed framework provides a
favorable balance between classification accuracy, robustness to multimodal
conflicts, inference latency, and operational reliability. The observed performance
advantage becomes particularly pronounced under noise-degraded and high-
collision conditions, demonstrating the applicability of the proposed architecture
to real-time multimodal control systems.

Conclusions, limitations and future work. The experimental results confirm
the effectiveness of the proposed multimodal fusion framework for real-time
human intent recognition under noisy and conflicting input conditions. The
proposed approach achieved 96.4% accuracy under nominal conditions, 93.8%
under noise-degraded conditions, and 91.2% under high-collision conditions. The
decrease from nominal to high-collision conditions was only 5.2 percentage points,
demonstrating significantly higher robustness than early fusion, late fusion, and
standard cross-attention.

The proposed framework also provided a favorable balance between accuracy
and computational efficiency. The average inference latency was 23 ms, while the
false execution rate was only 1.8%, representing an approximately 90.1% reduction
compared with the early-fusion baseline. These results demonstrate that explicit
cross-modal conflict detection and uncertainty-aware fusion can substantially
improve the reliability of intelligent information-control systems without
introducing excessive computational overhead.

The main limitation of the study is the relatively small number of participants
and the use of a custom dataset with controlled collision scenarios. In addition, the
experiments were performed using a specific sensor configuration and hardware
platform, which may limit direct generalization to other environments.

Future work will focus on expanding the dataset with more participants and
real-world behavioral collisions, evaluating the framework on different sensor
configurations, and developing lightweight versions using model compression and
knowledge distillation. Further research will also investigate adaptive thresholds
and additional physiological or contextual information to improve collision
detection and human intent prediction.

Overall, the proposed framework demonstrates strong potential for reliable
real-time multimodal interaction, particularly in environments where contradictory
or degraded behavioral inputs can significantly affect system decisions.
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Abstract. This article aims to analyse the portrayal of the landscape in the Schorfheide-
Chorin biosphere reserve within the context of tourism, adopting a social constructivist
perspective. Offering a unique perspective on tourism within a biosphere reserve, this study
utilises social constructivist theory to comprehend how the landscape is presented to
tourists and the tools through which tourists construct their perception of a given
biosphere reserve's landscape.

The empirical findings are derived from a combination of scientific case study methods and
sociological approaches, incorporating interpretative content analysis and semi-structured
qualitative interviews with experts and participants in the tourism sector. Emphasizing the
significance of direct communication about the landscape with visitors, this study delves
into the portrayal of biosphere reserve landscapes in tourism. To investigate this aspect of
landscape representation, the authors conducted a thorough analysis of the tourism sphere
within the biosphere reserve under study and conducting a total of 12 qualitative semi-
structured interviews. The research findings indicate that the portrayal of landscapes in
tourism within the biosphere reserves of Brandenburg is deliberately crafted. This is evident
in the thoughtful decisions made by both biosphere reserve and tourism staff regarding
how to showcase landscapes to visitors.

Introduction

Biosphere Reserves (BRs) were initially established in the mid-1970s as a
fundamental component of UNESCQO's Man and the Biosphere (MAB) program.
They have gained widespread acknowledgment as designated areas promoting
learning, addressing environmental concerns, and encouraging sustainable
development approaches. Their achievements are notably demonstrated through
three interconnected functions: conserving biodiversity, fostering sustainable
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economic and human development, and supporting research, monitoring,
learning, and information exchange (Reed & Massie, 2013; Reed & Price, 2019;
UNESCO, 2021). Additionally, during the United Nations Decade of Education for
Sustainable Development (UNDESD, 2004-2013), BRs were tasked with the added
role of serving as learning laboratories for sustainable development (Habibah et al,,
2013). The Seville Strategy, published in 1996, significantly influenced the global
strategic direction of BRs (UNESCO, 1996). The focus of this article is on how
UNESCO biosphere reserves in Brandenburg construct and represent landscapes
in their communication with tourists, using the Schorfheide-Chorin biosphere
reserve as a case study.

Kuhne (2018) emphasizes that establishing large protected areas involves
translating societal norms and values into physical spaces, resulting in dual
variability encompassing changes in both the physical environment and societal
perceptions. Biosphere reserves, distinct from national parks, have diverse
objectives, focusing on nature conservation, sustainable social and economic
development, and knowledge transfer from the past to the future (UNESCO, 1996).

In protected areas, including biosphere reserves, Kihne (2018) argues for the
prevailing concept of 'space-as-container,’ perceiving these areas as spatial
containers subject to intentional modification through planning efforts. In
analysing the portrayal of landscapes within the Schorfheide-Chorin Biosphere
Reserve, a social constructivist lens provides a theoretical foundation. Social
constructivism posits that individuals actively construct their understanding of
reality through social interactions (Berger & Luckmann, 1966). In the context of
tourism within biosphere reserves, this perspective allows us to explore how visitors
actively engage with and interpret the landscape based on their social and cultural
backgrounds.

Informed by the assertion of KUhne (2018) regarding the translation of societal
norms and values into physical spaces within protected areas, we explore the dual
variability experienced by biosphere reserves. Unlike traditional protected areas,
biosphere reserves exhibit a diverse set of objectives, emphasizing not only nature
and landscape conservation but also sustainable social and economic
development. These reserves serve as a nexus for knowledge transfer, addressing
sector-specific challenges and contributing to a holistic vision of the future.

Within the context of biosphere reserves, particularly Schorfheide-Chorin, we
seek to understand how the 'space-as-container' concept influences landscape
representation and the intentional shaping of the contents through planning
efforts. According to the social constructivist study of landscape, the construct of
‘landscape’ is the result of socially generated patterns of interpretation and
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evaluation, based on which an internal appropriation of observed material objects
and their relation to symbolic meanings takes place. Kihne (2019) proposes to view
landscape in terms of the following 4 categories: the social landscape, the
individually actualised social landscape, physical space and the appropriated
physical landscape.

Drawing upon the aforementioned discussions, the research inquiry at the
core of this study crystallises into a comprehensive and multifaceted question: ‘To
what extent does the social constructivist perspective enhance our
comprehension of the portrayal of landscapes in biosphere reserves, specifically
within the distinctive context of the Schorfheide-Chorin biosphere reserve and its
relationship with tourism?‘ Moreover, how do the intricacies of communication
tools within the tourism sector wield influence over tourists' perceptions of the
biosphere reserve's landscape, with a specific emphasis on the dynamics observed
during guided tours? In addition, what valuable insights can be extracted from the
empirical findings stemming from a methodological amalgamation of scientific
case study approaches and sociological methods, encompassing interpretative
content analysis and qualitative interviews, in unraveling the complex tapestry of
representing tourism landscapes in biosphere reserves? Lastly, how do the
objectives of biosphere reserves diverge from those of national parks, and in what
ways does the dual variability experienced by these reserves, encapsulating
transformations in both the physical environment and societal perceptions, shape
their role in knowledge transfer and contribute to a holistic vision of the future?

Our research employs interpretative content analysis of official websites and
qualitative interviews to unravel the intricacies of how biosphere reserve
landscapes are communicated, with a specific emphasis on the role of direct
communication during guided tours. The ultimate goal is to contribute nuanced
insights into the portrayal of biosphere reserve landscapes and its implications for
the broader objectives of these unique conservation areas.

Case study - Schorfheide-Chorin Biosphere Reserve (Brandenburg,
Germany)

The Schorfheide-Chorin Biosphere Reserve, situated in Brandenburg,
Germany, stands as a unique landscape that intertwines ecological preservation,
sustainable development, and tourism. The establishment of the Schorfheide-
Chorin Biosphere Reserve reflects a commitment to balancing nature
conservation with socio-economic development. The biosphere reserve's focus in
tourism is primarily on environmental education, nature observation and nature-
oriented activities such as cycling and hiking. A tourism (umbrella) brand for the
biosphere reserve area (including positioning and mission statement) as a
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prerequisite for cross-district theme management with product lines and clear
target group orientation has not yet been developed (Schorfheide-Chorin, 2019;
UNESCO, 2019).
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Fig. 1. The UNESCO Schorfheide-Chorin Biosphere Reserve.
Source: UNESCO (2021)

Methodology

Currently, there are three important theoretical approaches to the concept of
landscape: positivist, essentialist and constructivist approaches (Rudenko, 2022). In
constructivist approaches, the constitutive level of landscape lies in individual or
social construction (Kuhne, 2019).

Here, it is important to differentiate between the perceptions of landscapes
by laypersons and experts, respectively, about which Ipsen (2006, p. 67) writes:
“When observing the perception of landscape by parts of the public and by experts,
it is apparent that the reactions of the public predominantly play out in the
aesthetic and emotional dimensions whereas the perceptions of different experts
are mostly based on cognition”.

A detailed study and explanation of the connections between the topics of
tourism and landscape from a social constructivist perspective was carried out in
2017 in the study ‘A landscape of tourism’ by Aschenbrand. According to that study
and to the model of 4 dimensions of landscape by Kihne (2019), we can summarise
and present the following explanation of the connections between the topics of
tourism and landscape from a social constructivist perspective:
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Table 1
Explaining the links between the concepts of 'tourism' and 'landscape' from a
social constructivist perspective

Theoretical Dimensions Equivalent in tourism practice

(Part-) Social Landscape Media representation of landscape

Individually actualised social landscape Individual conception of landscape

Physical space Physical space of tourism destination

Appropriated physical landscape Appropriating physical space while
travelling

Source: Aschenbrand (2017), Kihne (2013, 2019), Rudenko (2022).

The study employs case study and sociological methods, including
interpretative content analysis and semi-structured qualitative interviews with
tourism experts and stakeholders. Media representation analysis of biosphere
reserves' tourism landscapes was conducted through interpretative content
analysis of their official websites. Twelve qualitative, semi structured interviews
were conducted with experts and stakeholders in the biosphere reserves' tourism
sector.

Results

For the analysis, the ‘Nature Tourism’ section on the official website the BR
under study was first specially selected. Then, the parts of the text where the word
‘landscape’ is mentioned or where the description of landscapes is given directly
was selected for analysis.

Description of the landscape in the ‘Nature tourism’section

The chosen text segment from the official web page of the Schorfheide-
Chorin BR is:

“Tourism is an important economic basis for the region’s population. The
extensive forest lake landscapes and structurally rich, agriculturally shaped cultural
landscape with its settlement and economic structures offer ideal conditions for
quiet, landscape-based recreation. The proximity to Berlin, the good accessibility
and the high number of attractive, classic visitor magnets such as the Schorfheide
Wildlife Park, the Chorin Monastery and the ship canal lift, together with the
geopark "Eiszeitland am Oderrand" (Ice Age Land on the Edge of the Oder), the
Grumsin Beech Forest World Natural Heritage Site and attractive hiking and
cycling trails, form a high touristic value. Nature-based, peaceful recreation with
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diverse nature experience opportunities and good quality, authentic
accommodation and supply options are becoming increasingly important for
holidaymakers”(Schorfheide-Chorin  BR website, Section ‘Homepage' » ‘Our
Mission’ » ‘Regional Development’ » Tourism’, 2022)

It can be concluded from the media landscape representations that the
landscape is constructed for the potential tourist (cf. Aschenbrand, 2017) by
utilising the social image of nature and attracting the attention of potential tourists
through markers such as emphasising aspects of nature (e.g. uniqueness, a unique
landscape or the emphasis on tranquillity and harmony).

For further analysis, excerpts from interviews with tourism experts will be
used, in particular those with responses to the question: ‘How would you describe
the landscape (or the relevant tourism areas of the BR) to visitors/tourists..?".
Typically, tourism actors were asked the question ‘How would you describe the
landscape of..?" for the whole corresponding BR. The responses of the interview
partners may be very similar or contain similar meanings and messages. In order
to analyse these meanings not individually, but as a whole, it is possible to identify,
contextualise and analyse repeated narrative patterns (or narrative equivalence
chains) in a corpus of texts (here: interview transcripts) (cf, Weber, 2015). The aim is
primarily to capture the recurring argumentative logic through which meanings
are created (Kuhne et. al, 2013). The patterns identified can be analysed as
equivalent recurring chains.

These chains of equivalence provide a structured presentation of the key
findings, highlighting the cognitive and social dimensions of landscape
representation in the Schorfheide-Chorin Biosphere Reserve. It should be pointed
out that they deals with appropriated physical landscapes.

According to Kuhne's (2019) model outlined above, each interview partner
expresses an individually actualised social landscape. In turn, this individually
actualised landscape contains social ideas and elements of the physical space of
BRs, and together these three components yield an appropriated physical
landscape.

Chain of Equivalence I Cognitive Landscape Representation

1. "That is the hardest, most difficult question of all. (...) It's quite difficult, because,
of course, | could say it's incredibly beautiful.." (INTR1)

2. "Specifically, the formation, that it was formed by the ice-age, formed by the
glaciers ... that this formation during the ice age is the reason for the diversity."
(INTR1) 3. "But when | say that we are formed by the ice age or by glaciers, then |
can imagine exactly what that means. But the normal visitor, he cannot imagine
that." (InTR1)
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- The head of the BR provides a detailed cognitive representation of the
landscape, emphasizing its formation during the ice age and its diverse features.
- The challenge of conveying this cognitive understanding to the general public
is acknowledged

Chain of Equivalence 2: Social Ideas and UNESCO Biosphere Reserve Status

1."In Germany, we have 3 categories of protected areas: national park, nature park
and biosphere reserve." (INTR2)

2. "Everyone in Germany knows the national football team..." (INTR2) 3."...a person
who does not have appropriate cognitive knowledge will not perceive the
landscape in the same way as an expert." (INTR2)

- The head ofthe BR expresses concerns about the lack of public understanding
regarding different categories of protected areas.

- Recognition of UNESCO as an influential organization is evident, suggesting a
belief in its capacity to generate interest and positive social ideas about nature
conservation.

Chain of Equivalence 3: How to Present the Landscape to Visitors/Tourists

1. "How can we bring the landscape into the Uckermark home, so to speak?"
(INTR3) 2. "..we talked a lot about the landscape which was formed during the Ice
Age, but there is no image which springs to mind when you say ‘landscape
formed by the Ice Age'." (INTR3)

3."You really have to think conceptually about how you do it." (INTR3)

- The interviewee discusses the challenge of describing the landscape formed
by the Ice Age in a way that resonates with tourists.

- Emphasis on the need for an emotional-aesthetic approach in
communication to bridge the gap between expert knowledge and layperson
understanding.

Chain of Equivalence 4: City/Communal Administrations’  Landscape
Representation

1."There are only beech trees here, but there are also other trees." (InNTR5) 2. "l find
the landscape to be, in this sense, very friendly to the human soul." (INTR5)
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- Representatives from city/administrative levels provide cognitive and
cognitive emotional landscape representations.
- Descriptions include the impact of the ice age on the relief landscape and
romanticized notions about the purity of nature.

Chain of Equivalence 5: Tourism Destinations Specific to BR Region

1. "These are rather flat, low mountain ranges. But here in the north of Berlin
we have the effects of the ice age..." (INTR7)

2."l usually just talk about the landscape and how the landscape was formed."
(INTR8)

3. "Right from the start we said we wanted to show the animals in the
landscape and that this is also our product." (InNTR10)

- Tourist destinations mainly present landscapes from a cognitive perspective,
focusing on geomorphological descriptions, ice age formations, and historical-
cultural elements.

- Representation includes the role of a medieval monastery, the integration of
animals into the landscape, and a romanticized view of cultural landscape
elements.

Chain of Equivalence 6: Characteristics of Schorfheide-Chorin Biosphere
Reserve Passages:

1. Reference to historical-cultural landscape elements such as the Chorin
Monastery (INTR9): ,,The monastery has a very close historical connection with the
landscape. The monks left their mark on the landscape 750 years ago. They
created the Nettelgraben which courses from Parsteiner Lake...".

2. Also, the typical character of this tourist region is expressed (usually
descriptions of flora, fauna, typical regional products) (InTR7) : , This means that
we observe a wonderful alternation between lakes, deep lakes, shallow lakes, the
deposits of the glaciers, the boulders, the stones that were dragged here from
Scandinavia...”

- Strong emphasis on nature, landscape formation, and the glacial period in the
Schorfheide-Chorin Biosphere Reserve.

- Reference to historical-cultural landscape elements and the region's typical
character.
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The following can be deduced about landscape construction from the
interview results:

For the Schorfheide-Chorin BR, there is a strong focus on the idea of nature,
landscape formation, and in particular the role of the Ice Age. There is also a
reference to cultural historical landscape elements such as Chorin Monastery. The
typical character of this tourist region is also positioned (mostly descriptions of
flora, fauna, typical regional products) as well as the infrastructure and logistics,
emphasising the proximity to Berlin.

Discussion

The primary and direct representation of the landscape, as conveyed through
the official BR website, initially provides a typical landscape image, containing
characteristic elements analysed by Kuhne (2006b). This represents a
prefabricated landscape construct for visitors, focusing on an aesthetic-emotional
portrayal. Notably absent are elements that might be aesthetically repulsive in this
context, ensuring a positive perception. The predominant use of bright, light colors
in images adds to the artificial brightness, aligning with Linke's (2018) observations.

Comparisons with existing scientific research on the topic confirm Ipsen's
(2006) theory of three landscape perception levels and the different perceptions of
experts and laypersons. The study also aligns with Aschenbrand's (2017) work on
tourism landscape perceptions. In the context of BRs, media representations
heavily emphasize nature, geomorphology, flora and fauna, and cultural-historical
elements. The research carried out confirmed the theory described above and led
to the following conclusions.

Consclusion

The study concludes that landscape representations in tourism within
Brandenburg's BRs are constructed, evident in the careful considerations of
biosphere reserve and tourism employees on how to present landscapes to visitors.
Tourism marketing organisations, relying on their cognitive knowledge of
landscapes, predominantly employ emotional and aesthetic views in their
promotional materials. These promotional products, therefore, emerge as social
constructs. The practical significance lies in utilizing the study's scientific and
methodological provisions for further social constructivist research and assisting
biosphere reserves and tourism marketing organizations in developing marketing
materials and web communication strategies.
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As is well known, “VOX POPULI — VOX DE/’, and the people's good is the
highest law. The fundamental maxim of the state is cultivating conditions that
support sustainable well-being and the development of its citizens' creative
potential. Popular sovereignty is the very meaning of the sacred splendour of the
shining aura of statehood, while the kaleidoscope of political regimes is fickle and,
at times, bizarre. Accordingly, the quality of a regime is primarily determined by
cultivating conditions for the security and development of the population, in
particular, by guaranteeing the value of life, rights, and freedoms, manifested in the
reality of realizing the diverse creative activity of each individual / citizen [1-5].
Developing a habit of critically perceiving information and actively participating in
the fate of the people and the state is essential for the adoption and
implementation of a strategy optimal for security and development. This is
especially important at the turning point of eras, during the transition to a new
paradigm: firstly, due to its alignment with the requirements of paradigm, and
secondly, due to the moment of accelerated transformations, when the ecumene
is being restructured [6-14].

Of course, a significant feature of the current transition is the movement from
a unified model of maintaining security and development to their diversity and
flexibility. While maintaining the global nature of commmunications and alliances,
the importance of a certain degree of isolation and distinctiveness is growing. The
diversity of specific conditions and goals, opportunities and threats leads to the
transformation of independent decisions into a powerful additional factor in socio-
economic development [15-28].
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At the same time, “the powers that be” have accumulated resources for
manipulating public opinion, as well as electoral systems that allow them to
deliberately “interpret” votes, or even ignore the most popular political forces and
leaders. For example, various supranational bodies have also emerged, where the
holding of top positions is completely unrelated to the expression of the people's
will. This blocks the potential for creative opportunities, and attempts are being
made to maintain ossified social orders that hinder further security and
development. Of course, the historical process sweeps away barriers, but this
requires time and effort [29-55].

Thus, the social space of human life is changing significantly. Everything
hidden can rise from the depths of social processes, come out of the shadows and
be understood. Today, science and culture are not the preserve of a narrow circle of
exploiters; according to the civic perception of reality, everyone can (and should)
become an active participant. Therefore, high-quality universal higher education
and upbringing are not only necessary for adapting to the technological and social
environment of humanity at the current stage of development, but also an
indispensable condition for the precise and legitimate choice of a fruitful direction
in culture and science. The direction in which the question of the true priority of
knowledge in society is addressed largely determines the formation of the human
economy as a significant factor in the comprehensive humanization of relations in
society. The model for solving problems related to knowledge management,
Cybersocialization and Deep Tech influences to the place of the individual in society
and the nature of the realization of civil rights and freedoms, developing to
ensuring real sovereignty. Overcoming the crust of entrenched bureaucracy and
pervasive corruption is an effective way to improve organizational-managerial
relations. Conversely, potential attempts to counter civic activism or usurp positions
of power by ruling groups not only undermine significant elements of civil society
but also worsen the state's political-economic parameters, ultimately reducing the
scope for changes.

Of course, war brings more than just suffering and death. It is often used to
restrict human and civil rights and freedoms. Moreover, while attacks on civilian
populations in other countries (for example, on schools and playgrounds) or on
ships that are unfoundedly declared criminals primarily result in loss of life and
property, attacks on oil pipelines (the most famous example being the bombing of
the Nord Stream pipeline) and nuclear power plants are a form of economic
sabotage against public interests and a widespread environmental catastrophe, a
long-term ecocide. Certainly, the priority of personal egocentrism of “the top brass”
can reduce the level of overall security and development. For example, centuries of
living wunder foreign oppression - whether by the Polish-Lithuanian
Commonwealth, the Austro-Hungarian Empire, or the Crimean Tatars — cultivated
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a willingness to conform in the public consciousness and a division into “us” and
“them” in the perceptions of others. Few overcame conformism and isolationism,
and they were ultimately destroyed by their oppressors. Those who were able to
adapt survived en masse. Social stereotypes were passed down through
generations and entrenched in customs, traditions, legends, and so on. To this day,
the motives of “begging” and “getting” from someone remain powerful behavioural
motivators. However, today, it has acquired the additional guise of consumerism. It
is a desire “to hide for a rainy day” — is a form of hoarding and siphoning money into
“offshore havens”.
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Abstract. The study examines the opportunities and challenges of artificial intelligence (Al) in
English language teaching and learning. Based on a qualitative review of recent research, it
analyses Al applications in language practice, personalised learning, assessment, feedback,
and teaching support. The findings indicate that Al can increase flexibility, learner
engagement, and access to individualised practice. However, risks include cognitive
dependency, inaccurate outputs, reduced independent thinking, data privacy concerns, and
the reproduction of dominant language norms. The study argues that effective Al integration
requires teacher guidance, critical Al literacy, and attention to linguistic and cultural diversity.

1. Introduction

The global education sector is approaching what may be described as a fifth
industrial revolution, characterised by increasing integration between human
intelligence and digital technologies [Alias, 2025]. The rapid development of
generative artificial intelligence, particularly tools such as ChatGPT, Gemini, and
Copilot, has transformed discussions about the future of higher education and
academic research. Since the public release of ChatGPT in late 2022, the growing
accessibility of large language models has generated both enthusiasm about their
educational potential and concerns about academic integrity, authorship,
accuracy, bias, and overreliance on Al-generated content [Ghimire et al., 2024, p. 31].

GenAl has become particularly relevant to English language teaching (ELT),
where Al-based tools can provide learners and teachers with new opportunities for
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language practice, feedback, assessment, and the development of communicative
competence. Its growing use has consequently attracted increasing scholarly
attention to the pedagogical potential of Al in language education [Ghimire et al.,
2024, p. 32].

English plays a central role in employment, international business, tourism,
academic communication, and global public discourse. At the same time, many
learners experience difficulties in developing effective English proficiency. Previous
research suggests that Al-based technologies can help address some of these
difficulties by providing accessible, flexible, and personalised support for English
language teaching and learning (ELT/L) [Crompton et al., 2024]. To develop overall
proficiency, learners need competence in the four core language skills: speaking,
listening, reading, and writing. This makes Al particularly relevant because different
Al applications can support different aspects of language learning.

An important question, therefore, is not simply whether Al can be used in ELT,
but how it can be integrated in ways that improve learning without weakening
students’ independence and critical thinking. Previous research indicates that Al
has been adopted extensively in English language education, but it also shows that
teachers need sufficient Al literacy to make informed pedagogical decisions
[Crompton et al, 2024]. The rapid development of Al technologies makes this
particularly challenging. Both initial teacher education and continuing professional
development therefore need to equip English language teachers with the
knowledge and skills required to integrate Al effectively and responsibly.

Research has identified several educational functions of Al, including
automated assessment, personalised feedback, adaptive learning, intelligent
tutoring, and predictive support [Crompton et al, 2024]. Al can also support
particular language skills, including reading comprehension, repetitive language
practice, writing, and pronunciation. However, the benefits of Al should not be
considered separately from its limitations. Questions of accuracy, privacy, cultural
and linguistic representation, cognitive dependency, and academic integrity are
increasingly important in Al-supported language education.

The development of Al in education is also relevant to the Ukrainian context.
Institutional research into artificial intelligence in Ukraine dates back to the early
1990s, when the Institute for Artificial Intelligence Problems was established under
the joint authority of the Ministry of Education and Science of Ukraine and the
National Academy of Sciences of Ukraine. The Institute subsequently contributed
to the development of Al research and related educational technologies in Ukraine
[Zmiiova et al., 2025, p. 75].

Agaiccordingly, the present study examines the opportunities and challenges
associated with the use of Al in English language teaching and learning. The study
focuses on three main tasks:
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e to examine the main ways in which Al can support English language
teaching and learning;

e to identify the pedagogical, cognitive, and ethical challenges associated
with Al use;

e to consider how the role of the English language teacher needs to change
in response to the growing use of Al

2. Methodology

The study employs a qualitative literature review to examine current research
on the use of artificial intelligence in English language teaching and learning. The
analysis focuses primarily on recent publications concerning generative Al, Al-
supported language learning, teacher practices, student learning, assessment, and
the ethical implications of Al in education.

The reviewed literature was analysed thematically according to three areas
corresponding to the objectives of the study:

e Al-supported opportunities in ELT/L, including personalised learning,
language practice, assessment, feedback, and teaching support;

e challenges and risks, including technological limitations, cognitive
dependency, overreliance, academic integrity, privacy, and linguistic and cultural
bias;

e changes in the role of the teacher, particularly the movement from
information transmission towards guidance, critical evaluation, and Al literacy.

Particular attention was paid not only to the benefits reported in previous
studies but also to the limitations and gaps identified by the researchers
themselves. This approach makes it possible to move beyond a simple description
of Al tools and consider their wider implications for English language pedagogy.

3. Results and Discussion

The reviewed literature shows that artificial intelligence is becoming an
increasingly important part of English language teaching and learning. Its role
extends beyond the automation of individual classroom tasks and includes
personalised learning, language practice, feedback, assessment, content
development, and learner support. At the same time, the studies reviewed indicate
that the educational value of Al depends largely on how it is integrated into the
learning process and how critically both teachers and students engage with its
outputs.

One of the most consistently reported advantages of Al in ELT is its capacity
to provide individualised and flexible learning opportunities. Al-based systems can
process information about learners’ performance and provide tasks, explanations,
and feedback adapted to individual needs. Ghimire et al. report that students and
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teachers viewed tools such as ChatGPT, Bard, Grammarly, and Duolingo as useful
for making English language learning more accessible and responsive to
differences in learners’ abilities [Ghimire et al, 2024, p.34]. Their findings also
suggest that Al-supported activities can increase student engagement by making
learning more interactive and providing immediate assistance. These findings are
consistent with Alekseeva's broader discussion of Al in education, which identifies
individualised learning, automated routine tasks, personalised feedback,
assessment, online learning, and on-demand support as important areas of
educational transformation [Alekseeva, 2024, p.18].

The literature also indicates that Al can support the development of particular
language skills. Crompton et al. in their systematic review of 42 studies, identify
speaking, writing, and reading as the main areas in which Al has been applied in
English language education. Al-supported speaking activities can provide
opportunities for repeated conversational practice, pronunciation development,
and vocabulary acquisition, while reducing some learners’ anxiety about speaking.
Writing tools can provide immediate feedback on grammar, spelling, vocabulary,
and textual organisation. In reading, Al has been used mainly to support vocabulary
learning and contextualised language practice. However, they note that listening
has received considerably less explicit attention. This uneven distribution is
important because it suggests that the presence of Al in language education does
not automatically mean that all four language skills receive equal pedagogical
support.

Al can also extend language practice beyond the physical classroom. Voice
assistants such as Alexa, Siri, Bixby, and Google Assistant provide opportunities for
conversational interaction and exposure to different forms of spoken English, while
intelligent tutoring systems can offer personalised support through text, voice, and
multimodal interaction [Vuong et al, 2023]. Mobile technologies are particularly
relevant in this context because their accessibility and portability allow learners to
practise English at different times and in different locations. As has been pointed
out, the integration of Al into mobile technologies further expands these
possibilities through speech recognition, language processing, and personalised
learning support [Crompton et al., 2024, p.35].

Another important area is automated assessment and feedback. Al-based
writing tools, including Write & Improve, Grammarly, QuillBot, ProWritingAid,
Microsoft Copilot, and Claude, can identify linguistic problems and provide
suggestions related to grammar, vocabulary, organisation, and coherence.
Similarly, the ETS SpeechRater system used in TOEFL assesses aspects of spoken
performance such as pronunciation, rhythm, lexical range, and fluency [Zmiiova et
al,, 2025, p.76]. Such technologies can make feedback more immediate and allow
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learners to revise their work repeatedly without waiting for teacher correction.
However, automated assessment should not be treated as equivalent to human
assessment. Linguistic performance involves contextual, pragmatic, cultural, and
communicative dimensions that may not be fully captured by automated systems.
Al-generated feedback therefore appears most useful when it complements rather
than replaces teacher judgement.

The literature further demonstrates that Al can support teachers as well as
learners. Al tools can assist teachers in preparing instructional materials,
generating activities, explaining difficult concepts, adapting content, and providing
preliminary feedback. Zmiiova et al. further describe tools such as NotebooklLM,
Google Vids, and Brisk as examples of technologies that can facilitate the creation
of educational materials and provide information about students’ engagement and
understanding. Alekseeva similarly emphasises the potential of Al to reduce
teachers’ administrative workload and allow more time for individual interaction
with students [Alekseeva, 2024, p.19-20]. These findings suggest that the most
productive educational model is not one in which Al replaces the teacher but one
in which Al takes over selected routine functions while teachers concentrate on
interaction, interpretation, mentoring, and pedagogical decision-making.

This point is particularly significant in relation to the changing role of the
teacher. Researchers describe a movement away from the traditional model in
which the teacher is the primary source of knowledge towards a more learner-
centred model in which the teacher acts as a consultant and facilitator [Zmiiova et
al., 2025, p. 76]. Al contributes to this transformation because students can access
explanations, examples, and language practice independently. However, increased
learner autonomy does not mean that the teacher becomes less important. Rather,
the teacher's role becomes more complex: teachers need to select appropriate Al
tools, design meaningful tasks, evaluate Al-generated content, and teach students
how to use Al critically and responsibly. Pokriv€akova makes a similar point in her
discussion of Intelligent Computer-Assisted Language Learning (ICALL), arguing
that the integration of Al requires teachers to develop new competencies rather
than simply adopt new technologies [PokrivEéakova, 2019].

Recent studies therefore suggest that the central question is not whether Al
should be used in ELT, but under what conditions it contributes to meaningful
learning. Al can increase opportunities for practice and provide rapid feedback, but
these advantages may be accompanied by a number of risks. Researchers identify
technological problems, inaccurate responses, connectivity issues, limited system
capabilities, and unnatural interaction as important limitations [Crompton et al,
2024]. Learners may also have concerns about data privacy and may lack sufficient
understanding of how Al systems operate. These limitations are particularly
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relevant in language education because inaccurate linguistic feedback can be
incorporated into learners’ developing language systems if it is accepted without
verification.

A more fundamental concern is overreliance on Al. Some of them identify
cognitive dependency as a major challenge in the Al era, arguing that when
students can generate essays or other texts almost instantly, their motivation to
develop a deeper understanding of syntax, semantics, and language structure may
decline [Alias, 2025]. Others likewise identify concerns surrounding students’
dependence on Al-generated assistance [Ghimire et al, 2024]. The problem is
therefore not simply whether students use Al, but whether they use it as a learning
resource or as a substitute for learning. If students routinely outsource writing,
problem-solving, or language production to Al, successful completion of a task may
no longer indicate independently developed competence.

This concern is closely connected with critical thinking and learner autonomy.
Easy access to ChatGPT, QuillBot, Grammarly, and similar tools can support
learning, but it can also reduce students’ engagement with the cognitive processes
underlying academic work. Al-generated answers may appear convincing even
when they contain factual, linguistic, or conceptual problems. Students therefore
need to learn not only how to prompt Al effectively but also how to question, verify,
compare, and revise its outputs. In this respect, Al literacy should be understood as
part of broader critical literacy rather than merely as technical competence.

Researchers also draw attention to the linguistic and ideological implications
of Al-mediated language learning. Al systems do not operate outside cultural and
linguistic structures. Their outputs may reproduce particular assumptions about
what constitutes correct, appropriate, or standard language. This issue is especially
important in ELT, where English exists in multiple global varieties. If Al-based
pronunciation or writing systems consistently privilege a particular standard
variety, learners may receive the message that other varieties are less legitimate.
Similarly, automated translation and language-correction tools may simplify
linguistic diversity by favouring dominant forms of English. Thus, the use of Al in
ELT should involve critical attention to World Englishes, multilingualism, and
learners’ linguistic identities rather than treating one variety as the unquestioned
norm.

The transformation of teachers’ roles also has a psychological dimension. It
has been noted that students may develop a sense of competence through Al-
supported performance that does not necessarily correspond to durable learning.
Technostress and excessive reliance on technological support may also remain
difficult for teachers to identify [Alias, 2025]. This suggests that teachers need to
distinguish between performance enhanced by Al and competence developed by
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the learner. A student who produces an accurate text with substantial Al assistance
may not necessarily possess the linguistic knowledge required to produce a
comparable text independently.

Ethical and regulatory questions further complicate the integration of Al into
higher education. Ukrainian researchers emphasise concerns about academic
integrity, authorship, and academic responsibility, while the development of the EU
Artificial Intelligence Act reflects wider efforts to establish common principles for
the responsible use of Al [Zmiiova et al, 2025, p.76]. In educational contexts,
however, regulation alone cannot resolve the challenges associated with Al
Universities and teachers also need clear institutional policies and pedagogical
practices that distinguish legitimate Al-assisted learning from inappropriate
substitution of students’ own work.

Overall, the literature reviewed reveals a dual nature of Al in ELT. On the one
hand, Al can increase access to language practice, personalise learning, provide
immediate feedback, support teachers, and reduce routine workload. On the other
hand, its uncritical use can contribute to cognitive dependency, inaccurate
learning, reduced independent reasoning, and the reproduction of dominant
linguistic norms. The findings therefore support neither an uncritical adoption of Al
nor its complete rejection. Instead, they point towards a model of teacher-guided
and critically informed Al integration, in which technological affordances are
combined with human judgement, communicative interaction, and independent
learning.

For English language teaching, this means that the teacher's role is likely to
shift from being primarily a provider of linguistic information towards being a
facilitator of critical Al literacy. Students need to learn how to use Al productively,
but equally importantly, they need to evaluate its outputs, recognise limitations
and bias, verify information, make independent linguistic choices, and understand
when human interaction is indispensable. In this model, Al becomes a pedagogical
resource rather than a replacement for either the teacher or the learner's own
cognitive work.

4. Conclusions

The findings of this study demonstrate that artificial intelligence is
significantly changing English language teaching and learning by expanding
opportunities for personalised practice, immediate feedback, automated
assessment, content creation, and learner support. The reviewed research indicates
that Al is particularly useful for developing speaking and writing skills, supporting
vocabulary learning, and providing learners with flexible opportunities to practise
English beyond the classroom. At the same time, Al can assist teachers with
material preparation, routine assessment, and the adaptation of learning activities
to individual needs.
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However, the analysis also shows that the benefits of Al are accompanied by
important pedagogical and ethical challenges. The most significant concerns
include inaccurate Al-generated information, technological limitations, data
privacy, student overreliance, cognitive dependency, and the possible weakening
of independent thinking and language development. The use of Al may also
contribute to the standardisation of language by privileging particular models of
“correct” or “standard” English, potentially marginalising linguistic diversity and
World Englishes.

The findings therefore suggest that the effectiveness of Al in ELT depends less
on the availability of particular tools than on the way they are pedagogically
integrated. Al should support rather than replace teachers' professional
judgement, students’ independent cognitive work, and meaningful human
communication. In this context, the teacher’s role is not becoming less important
but is being transformed from primarily transmitting knowledge to facilitating
learning, evaluating Al-generated content, and developing students’ critical Al
literacy.

The study also highlights the need to reconsider English language teaching
practices in light of the rapid development of generative Al. Teacher education and
professional development should prepare educators not only to use Al tools but
also to assess their pedagogical value, limitations, biases, and ethical implications.
Similarly, students should be taught to use Al critically: to verify information,
guestion generated responses, recognise linguistic and cultural bias, and
distinguish Al-assisted performance from independently developed competence.

Al should be viewed neither as a technological solution to all challengesin ELT
nor as an inevitable threat to traditional education. Its value lies in its responsible
and critically informed integration into human-centred language education.
Further empirical research is needed to examine the long-term effects of Al use on
language proficiency, critical thinking, learner autonomy, and the development of
communicative competence, particularly across different educational and
linguistic contexts.
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KpuTepliasibHe OLiHIOBaHHS 3@ 0-3 6a/1bHOO 1LIKA/I0k0). OKPEC/TIEHO METOAMYHI 3aCTEPEXKEHHS
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[06POYECHOCTI Ta pPO3BUTKY @AxOBOI KOMYHIKATUBHOI KOMMNETeHTHOCTI 3406yBadyiB Yy
B33EMO3B'3K) aBTOHOMHOI Ta ayAnTOPHOI pobOoTH.

BcTyn. AKTUBHA iHTErpaLig reHepaTUBHOIO WTYyYHOro iHTenekty (IWl) y Buy
OCBITY 3yMOBM/Ia Nepernaq TpaanuinHuxX NiHMrBOAMAAKTUYHMX NapaanrM, 30KpemMa
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nigxoQdiB OO0 BWKMAAOaHHSA HiMeLbkoi MOBM 3a MNpodecimHMM crnpaMyBaHHAM
(Deutsch fdr Fachzwecke). Cy4acHi gocnigykeHHa B ranysi umndpoBoi negarorikm
HaroNoWyTb Ha HeobXigHOCTI 30epeXXeHHa  MOB/IEHHEBOI  Cy6'€KTHOCTI
(Kommunikative Autonomie) 3006yBadva  4epe3 BUMKOPUCTaAHHA  CTpaTerin
CoKpaTUYHOro nNPOMNTUHIY  (Sokratisches Prompting), wWo 3anobiratoTb
MaCMBHOMY CMOXWMBAHHIO 3reHepOBaHOINO KOHTEHTY. BogHoyac y HayKoOBOMY
OVNCKYPCIi rocTpo mMocTae npobnemMa «into3ii KOMMNETEHTHOCTI», KOMW 30BHi
6e300raHHO 3reHepoBaHMIM LLI-TeKCT MacKye BiACYTHICTb peanbHUX MOBTIEHHEBMX
Ta PaxoBUX KOMMNeTeHTHOoCTeM cTyaeHTa. OKPIM LbOro, 3acTepeXXeHHsa OoCNiAHMKIB
CTOCYIOTbCSA rantounHyBaHHA &akTiB (Faktenhalluzinationen) Ta nparMaTUYHMX
BUKPUBEHD, npUTaMaHHMX MMOBIPHICHM MOBHWM Moaenam y
By3bKoOcCreLiianizoBaHUX ranys3ax.

TeopeTUKO-MeToAOoNOriYHUMN KOHTEKCT pocnimkeHHa LI-iHTepakTuBy y
BUK/IafaHHi iHO3eMHOi MoBM 3a npodecitHUM cnpaMyBaHHAM - FSP
(Fachsprachenunterricht)

AHania HayKoBMX Ny6nikalui 3a OCTaHHI POKU CBIOYUTb, O AOOCMIOHWKMK
BMBYaAlOTb 3acTocyBaHHA LUI B PIHOMAHITHMX OCBITHIX KOHTEKCTax, 30Kpema B
HaBYaHHI Ha OCHOBI cMYNALIN [2; 6].

KoHuenuyis HaB4asibHoOI cy6'ekTHOCTI (Lernenden-Agency) ra CoOKpaTHMYHOro
npomMnTuHry (Sokratisches Prompting)

Mpaui 3apybixxHMX HayKoBLiB [1; 8] 4oBoAATb, WO 3aCTOCYBaHHA cneLjianbHMX
NPOMMOT-CTPYKTYP (MPOMNT-3pa3kiB) MNepeopieHTOBYOTb MOBHY MoAefb i3
reHepyBaHHSA rOTOBMX BiAMNOBIAEM Ha MOCTAHOBKY CMOHYKanbHUX (AKTUBALIMHMX),
MNPO6MEeMHO-MOLIYKOBUX Ta €BPUCTUYHUMX 3anuTaHb. [lpu  UbOMY CTyOeHT
3aMMLIAETLCA aKTUBHUM cyb'ekToM MoBneHHa (Learner Agenc)), chopMoBaHi
pennikyM HanexaTb came nomy, a LUl BUCTynae BUKIIOUYHO 9K TPEeHaXkep Ta
dacuniTatop.

Pu3unk «Ilnro3ii komrneTteHTHocT» (Kompetenzillusion) Ta LUI-po3puB y HaBYaHHI
(KI-Lernkluft)

Mpaui 3 uMdpPOBOI Megaroriki Ta iHXeHepHO-NeaaroriyHoi OCBITK, 30KpPeMa
nybénikauii B /EEE Transactions on Education, a TakoX [OocnimKkeHHa [3; 4]
3acTepiratoTb Bif MOBEPXHEBOro 3aCBOEHHA MaTepiany, KONMu CTyOeHT npumMace
30BHIlIHIO 6e300raHHiCTb 3reHepoBaHoro LUI-TekcTty 3a BnacHi cpopMoBaHi
3HaHHA. [JoBegeHo, wWo 6e3 ayauTopHOro apbiTpaXKy Ta YCHOro 3axucTy
BepudikyBaTK pealibHi GaxoBi Ta MOBMEHHEBI HABMUYKM CTydeHTa HEMOXK/IMBO.

IHWi gocnigHMKKM MiOTBEepPOyKYKOTb, WO Cy4YacHi BenuMKi MOBHI Mogeni €
MMOBIpHICHUMKM anroputMamMmun [11]. BOHM He 30aTHi MOBHOLIHHO BiOATBOPUTMU
FTHYYKMI COLLIOKYNBbTYPHMM KOHTEKCT, GaxoBy €TMKY, TOHKOLL OiN0BOro eTUKETY Ta
CTUNICTUYHI  HIOAHCK, MpUTaMaHHI HIMEeLbKOMOBHOMY daxoBOMY AOUCKYPCY.
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BuMknagad 3anMaETbCa He3aMiHHUM  eKCrepToM-apbiTpoM, AKUM KOMMEHCYE
nporanuHmn LWl y cdepi PaxoBoi KOMyHiKaLuii, HaBYaE KPUTUYHO OLIHIOBATMK
KOHTEKCTyaNbHYy AOUIMbHICTb JIEKCMYHOIrO BUMOOPY Ta KOHTPOMKE OOTPMMAaHHSA
TEPMIHONOTIYHUX HOPM MPOPECIMHOIO ANCKYPCY.

MeTa pocnipg)XeHHsl - 3arnpornoHyBaTU Ta OOrPYHTYBaTW YHIBepCanbHUMN
anropuT™M MefaroriyHoro cynposofy cuTyaTuBHoro LUI-iHTepakTMBy B mpoLeci
BMBUYEHHSA HiMeLbKOI MOBM 3a MPOdECIiMHMM CNpAMyBaHHAM. [1N9 4OCArHEeHHS L€l
MeTM BM3HAYEHO Taki 3aBOaHHS:

1. BU3HaYUTU CTPYKTYPY Ta NOCNIOOBHICTb KPOKIB MegaroriyHoro cyrnposoay
npu poboTi 3 LLI-Mooenamu.

2. OKpecnuTn KpuTepii oOuiHIOBaHHA ePeKTUBHOCTI 3amponoHOBaHOIo
anropuTMy B KOHTEKCTI 36epe)eHHa akageMidHoi 0o6poYecHOCTI Ta aBTOHOMII
3006yBayva.

HaykoBa HOBM3Ha 3aMpornoHOBAaHOIro OOCNIIKEHHSA Nonarae y po3pobLi Ta
0BrpyHTYBaHHI aBTOPCbKOro M'aTMeTanHoro anropmTMy negaroriyHoro cynpoBoay
cuTyaTuBHoro LWI-iHTepakTuBy Ona 3000yBadiB NiCOTEXHIYHMX crelianbHoCcTen. Ha
BIiOMiIHY BiO ICHYlOUYMX MiOXO4iB, OPIEHTOBAHMX MEepPeBaYXHO HA aBTOHOMHE
BUKOpUCTaHHSA LI ak TpeHarkepa, KoHUenLuia nepenbadyae 060B'A3KOBe 3aMKHEHHS
HaBYa/IbHOIO LMKIY Yepe3 TPUTAaHKOBY CUCTEMY KOHTPONIO (3BTOHOMHMY 418710
3 LU > KpUTUYHU GaKTYEKIHI » OYHUM ayAUTOPHML apbITpaXx BuK/I1a4a4a). Lle
0O3BOMAE HeWTpanilyBaTU METAKOMHITUBHI PU3MKK, FapaHTyBaTW aKageMidHy
gobpoyecHicTb  Ta  3abe3nedntr  HOPMYBAHHA  aBTEHTUYHOI daxoBoi
KOMYHIKaTMBHOI KOMMETEHTHOCTI MaMbyTHIX daxiBLLiB NicCOTEXHIYHOIo npodinto.

OCHOBHa 4acTuHa. Llndposizauia BMLLOI OCBITUM Ta CTPIMKMM PO3BUTOK
reHepPaTMBHOIO LUTYYHOrO iHTENeKTY BMMaratoTb AOKOPIHHOMO nepernany nigxoais
0O YKMagaHHA HaB4YaNbHMX MaTepianiB 3 iHO3eMHWMX MOB 3a NpodecinHnM
cnpaMyBaHHAM. TpaauUivHi  TEKCTOLEHTPUYHI MOCIBHMKKM 4acTo OrnepytoTb
CTaTUYHUMKM, aOaNTOBAHUMKM TEKCTaMU Ta 3aKPUTUMU JIEKCMKO-IFPaMaTUYHMMM
BNpaBaMu, LLO He 3abe3nedye roTOBHOCTI 3000yBadviB 4O AMHAMIYHOIO GaxoBOro
ONCKYypCY. BWHWMKAe HeobOXiOHICTb Yy CTBOPEHHI MeToAMYHOI OCHOBWM AOn4
BMNPOBaIYXEHHSA Ta paLiOHaNbHOIO BUKOPUCTAHHA TEXHOSONIN LUTYYHOIO iHTENEeKTY
B 3aKnagax BULLOI ocBiTK [7].

BrKknagaHHA HiMeLbKOi MOBM 3a MPOdeCiMHUM CMIPAMYBaAHHAM Y TEXHIYHMX
3aKfagax BMULOI OCBITWM BMMarae Big 30060yBadiB He fNulle 3acBOEHHSA
TEPMIHOCUCTEMU, @ M 30aTHOCTI PO3B'A3yBaTU dHaxoBi KEMCKU y peanbHOMY 4aci.
BUKOPUCTaAHHS BENUKMX MOBHUX Mogenen GSM (GroBe Sprachmodelle) | LLMs
(Large Language Models) ctBoptoe ymoBM On9 cutyaTuBHoro LUI-iHTepaKTuBy -
IHTEPAKTUBHOIO MOBHOIO TPEHIHIY, Y AKOMY reHepaTtuBHuM LI BUKOHYE ponb
HiMeLbKOMOBHOIro $axoBoro naptHepa (K/-Lernbegleiter). MNMpoTe 6e3nocepenHin
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OOCTyn cTygeHTiB no LI 6e3 mMeTogmMyHOro KepyBaHHA 4acTo MPM3BOAWTb OO
6e3KPUTUYHOTO TpaHchepy roTOBUX BiANOBiAeM Ta MAaCMBHOCTI.

BrpoBag)XeHHA reHepaTUBHOrO LWTYYHOro iHTenekty (Generative K/) 4k
TpeHaxkepa ¢axoBoi MOBM OpiEHTOBAHE Ha Te, WOO6 CTyOeHT CcaMOCTIMHO
NpPOAyKyBaB IHLWOMOBHE MOBMEHHSA, @ He KOMitoBaB FOTOBUM CTaTUUHUIN TEKCT,
3reHepoBaHWM anroputMoM. LI y uboMy npoueci BUMKOHYE ponb LMPPOBOro
crniBpo3MOBHUWKa (Kl-Lernbegleiter) aKun NiOTPWUMYE Oiafior, CroHyKae [Oo
yXBalleHHS pilleHb Ta Haga€ NepBUHHMK dindek. BUKopmcTaHHA cuTyaTuBHoro LLI-
iIHTEPaKTMBY QA€ 3MOry TpaHchopMyBaTU HaBYalbHUIM MaTepian i3 mXKepena
MaCcMBHOIO 34MTYBaAHHSA iHOOPMaLii Ha IHTepakKTMBHe cepenoBuile GOpPMyBaHHA
MOBHOI areHTHOCTI Ta KPUTUYHOIO MUCIEHHA MaMBbyTHIX daxiBLLiB.

BukopucTtaHHa LI-napTHepa 3BiNbHAE ayOUTOPHUM 4Yac Big PYTUMHHOIO
TpeHyBaHHSA 6a30BUX MOBMEHHEBMX MoOeNnen i mepeHoCcUTb GOKYC OUYHOI POBOTH
Ha aHani3, KPUTUYHE MUCNEHHS Ta GaxoBY OMNCKYCItO.

BuHurkae notpeba B anropuTMisauii ain BUKNagauda, k1 nepexoouTb Bif
MaCMBHOIO CMOCTEPEXEHHA [0 MNefaroriyHoro cynpoBoAy Ta KepoBaHOI
dacunitauii LWI-iHTepaKTMBY Ha BULLMX PIBHAX GaxoBOro Boo4iHHA MoBoto (B1-B2).

TaKMM YMHOM, BMKIa4ava TPaHCHOPMYETLCA 3 AyKeperia 3HaHb Ha eKcnepTa-
ap6iTpa, dacunitatopa ©daxoBoi KOMYyHiKaLii Ta akageMiyHoro apbitpa. Moro
3aBOaHHA - 3abe3nedynTy nepexig BiO aBTOHOMHOro TpeHyBaHHa 3 LI go
KPUTUYHOIO aHanisy Ta OCTaTOYHOro BepMdiKOBAHOMO OLHIOBAaHHSA 3HaHb
CTYOEHTIB 3a TPUNAHKOBUM LIMKIOM: MPOMMT-LAabNoH - MpoayKyBaHHA MOBEHHA 3
LLI - ayomMTOpHMM aHani3 Ta apbiTpax.

ETanu anropurmMy rnegaroriyHoro cyrnpoBoAy:

ETAMN 1: NigrotoBYo-iHCTPYKTMBHUM (Mpe-iHTepaKTuB)

DopMyIIHOBaHHA PaxoBoi ripobriemu 1a akTyasi3allia ¢axoBoro BoKabyiapy:
Oripal{bOBYHOTbCH K/TtO40BI TepMiHu (Fachlexik) Ta mosrieHHEBI Krile (Redemittel).

IHCTPYKTaXK 3 MPOMMATUHIY Ta JIIHMBOAMAAKTUYHE [1pOorpamMyBaHHs., Po36ip
CTPYKTYPU NpoMAT-wabnony (Prompt-Muster). LLlabnoH 3apa€ ponboBy Moaenb
LITYYHOrO IHTENEKTY (Hampukiag, HIMELLbKOMOBHMW iHXXeHep i3 Nico3aroTiBebHOI
TEXHIKM abo eKOoMoriYHumM ayamTop), onnucye $GaxoBUM KOHTEKCT (06roBopeHHs
CTanoro niCOKOPUCTYBaHHA, BUOGIp 06MagHaHHSA TOLLO) Ta BCTAHOBMIOE pPiBEHb
cknagHocTi (A2-B2). Bumknagad MOACHKOE anropuUTM 3acTOCYyBaHHA CUCTEMHOMO
MPOMMTY, OOTPMMYETbCA MEBHOIMO0 MOBHOIMO pPIiBHA Ta 3amnobirae aBTOMaTUYUHIN
reHepauii rotoBmx Bignoeigen. OKpPeMO HarofIoWyeETbCA Ha OOTPUMMAHHI
MPUHLKMNIB akageMivyHoi 4oBpOoYeCHOCTI.

ETAN 2: MeTaKorHiTMBHMM aHanis ta WI-cumynauia

CyeHapiviHa KoMy Hikalia: CTyaeHT KOMNitoe MpoMNT-wWabnoH y aianorose BiKHO
LLM (ChatGPT / Gemini / Claude) i 3QiMCHIOE CUHXPOHHY KOMYHIKaLLito HIMEL|bKOKO
MOBOIO BigMOBIOHO 00 3a4aHOro MiCOrocnogapCbKOro CLeHapito.
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DopMyBaHHA CaMOCTIMIHOrO MOB/IEHHEBOIO MpPoayKTy. Peanizauia He MeHLle
6-8 KOMYHIKaATUMBHUX KPOKIB (aKTUBHMX pennik) 3 60Ky CTyaeHTa, Nif Yac aKMx BiH
apryMeHTyE BfacHi piweHHa Ta dopMynte daxoBi BMCHOBKW. LUl cTaBUTb
YTOUHIOIOYI 3aMUTAHHYA, pearye Ha apryMeHTu CTydeHTa Ta iMiTye daxoBuiA gianor,
BMCTYMatouY MOBHUM TPEHAXKEPOM.

lMepBuHHa oLiHKka B4 L1/ HanpukiHui gianory ctyoeHT 3anutye y LI ¢inbek
3a 3-6anbHOO LWLKAMOo (3rigHO 3 3aK1ageHUMK B MPOMMT KpUTepiaMu).

Dikcayiqa pe3y/ibTatiB 1a camope@riexcia: CTyoeHTM CaMOCTIMHO aHani3yoTb
TpackpunT Aianory, BMABAAKOTb BAacHI MoMUNKK ((Selbstkorrektur), a TakoX
nepeBipaAloTb HadaHI WTYYHMM IHTeNeKTOM GaKTW Ha npeaMeT ranwumHauin (Ki-
Halluzination). CTyoeHTU eKCrnopTyTb abo pPo6NATb CKPUHLLIOT MOBHOMO
TpaHCKPWNTY Aianory Ta nigcyMKoBoOro aHanisy LWl gna moganbworo nogaHHAa
BMKMagauvy.

ETAMN 3: AyautopHa aHaniTudHa ¢asa (Prasenzauswertung)

Etarni A (llepeBipka GaKTYeKIHrYy Ta aHasil3 BuKpuB/ieHb). KonekTuneHe
0BroBopeHHa BUABMEHUX CTydeHTaMu daxoBMx MNoMuniok y Bignosigax LUI
(HEKOpPEKTHE BXXMBAHHSA NMiCIBHWUYOI TEPMIHOMNOTIT Y CXMONEHHA B TEXHONOMIYHMX
anroput™Max). Y pasi BUABMEHHA Yy3aralibHEHb YW BUWKPUBMAEHb BUKMIagay
CMPAMOBYE CTYOEHTIB 00 NEPEBIPKM AaHMX Yepe3 aBTEHTUYUHI BIOKpUTI ayxepena €C
(nopTtan Waldwissen.net, TepmiHonoriyHa 6a3a /ATE).

Erann b6 (AHasiz moBHoro @inbeky): OBroBopeHHs TUMOBUX JIEKCUKO-
rpaMaTUYHKMX MOMUNOK, BUABNeHMX LI, Ta onpautoBaHHA cnocobiB ix KopekKLii.

Etann B (VCHui aqyaAuTOPHUY 3axucTt); Buknagad CTaBuUTb CTyaOeHTy 1-2
YTOYHIOBaNbHMX 3aMMTAHHA WOOO YXBaneHoro HUM BUMPOOBHUYOro pilleHHa Yy
Mexax cUMynauii ona sepudikauii peanbHMX 3HaHb.

ETARN 4: NMinpcyMKoBUM aHai3 Ta ap6iTpax

AHarzi3 @aKkTdeKiHry Ta «rasaroumHalivi». Buknagad BUOIPKOBO aHanisye
TPAHCKPUNTKM Ha NpegMeT GakToNoriYHMX moMumnok LUy chepi niciBHMLUTBA.

JlHrBicTYHa kKopeklid. CUCTeMaTu3oBaHM pPO36ip TUMOBUX JTEKCUKO-
rpaMaTUYHUX Ta CTUNICTUYHMX MOMUNOK Y NPodeCimHOMY KOHTEKCTI.

OcTaTtoyHuyi  apbiTpa)k: YCHe O06roBopeHHa BWMKOHAHOIO BUPOBHMYOro
CLEeHapito, NepeBipaeTbca MMbrHa PO3yMiHHA MaTepiany, NeKCUMKo-rpamMaTuyHa
TOYHICTb daxoBOi HiIMELbKOi MOBW, pPiBEHb KOMYHIKAaTMBHOI aBTOHOMIi Ta
BMUCTaBMAAETbCA MiACYMKOBa OLiHKa. be3 ayanTtopHoro apbiTparky OLiHUTKU pearnbHi
HaBUYKM CTyOEHTa HEMOXTNBO [5].

ETAM 5: OuiHIOBaHHA Ta KpUTepii NOTOUYHOI ycnilwHocTi (0-3 6ann)

3 6anun: ®axoBa TepMiHoOMOria To4YHa Ta AOOPEeYHa; rpaMaTUYHi MOMUIKMK
BiACYTHI abo He3HauHi; Bignosiai po3ropHyTi. CTyaeHT BiNbHO onepye ¢daxoBoko
NEKCUKOK, AEMOHCTPYE MOBMEHHEBY aBTOHOMHICTb Yy Aiano3si 3 LI, ychiwHo npoB.iB
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PaKTUYEKIHr NiICIBHMYMX OJaHUX Ta apryMeHTOBAHO 3aXMCTMB BMKOHAHE 3aBOaHHA B
ayauTopii.

2 6anun: BxumTo 6a3oBy GaxoBy J1€KCUKY; HasaABHI MOOOMHOKI J1eKCUKO-
rpaMaTuUYHi abo TePMIHOMOTIYHI OrpPiXK, AKi YHaCTKOBO YCKTaAHIOTb KOMYHIKaLLito;
PaKTUEKIHI BUKOHAHO YaCTKOBO.

1 6an: ®axoBa TepMiHOMOrMA MaMke BIiOCYTHH, HaaBHI rpyb6i rpaMaTU4yHI
MOMWAKM Ta CMigM aKTUBHOIO BXWMBaHHA aBTOMaTUYHOro nepeknagada. CTyoeHT
CMNMpaBCca Ha NacuMBHe KoMitoBaHHA Bignosigen LUI Ta Ba)KKO apryMeHTye CBOI
KOMYHIKaTMBHI KPOKMW.

0 6aniB: 3aBOaHHA He BUKOHAHO abo BUABMEHO GaKT CyLiIbHOro 6e30yMHOro
3reHepyBaHHA TeKcTy 6e3 caMOoCTiMHOi  poboTn  (BiOCYTHIM  ocobuctum
MOBTIEHHEBMI BHECOK).

MerogunyHi 3acTeperxeHHs Ta aKkageMidHa 4O6pPoYeCHICTb
3ano6iraHHA KoniloBaHHIO CTAaTUYHOro TeKcTy: [na ynepemKeHHd
6e30yMHOro reHepyBaHHA BigMOBIAEM CTOPOHHIMU iHCTpyMeHTamum LI Ha
ayOUTOPHOMY 3aHATTI OOOB'A3KOBO MPOBOAMTLCA YCHMIM  3axMUCT  (eKcnpec-
OMNUTYBaHHS), LLO BEPUDIKYE MOBTIEHHEBI HAaBUYKMN.

KoHTponb ¢akTiB: CTyoeHTV MOBUHHI ycBigoMtoBaTh, Wwo LI € MOoBHMUM
TPEHaXXepPOM Ta IHCTPYMEHTOM CUMMYNALIN, @ He OCTaTOUYHUM mxepesioM GaxoBoi
ICTUHMW.

FTHyuJKicTb ayAUMTOPHOIO Yacy: Brknaaayd Mae MOXTMBICTb JOBiINbHO 06UpaTH
KiNIbKICTb CUTYALLIMHUX TeM O/19 ONpauoBaHHA NPOTAroM CeEMECTPY 3a/exXHo Bif
obcary HaBYanbHOrO HaBaHTaXXeHHA 6e3 MopyLeHHsa LiNiCHOCTI Ta AMAAKTUYHOI
NOTIiKM KypcCy.

BUCHOBKWU. BrnpoBao)XeHHA CMCTEMATU30BAHOIO MeaaroriyHoro cyrnpoBoay
CcUTyaTuBHOroO LUI-iIHTEpaKTMBY MEPETBOPIOE NrEHEPATUBHUMM LUTYYHUIN IHTENEKT i3
3acoby MacMBHOIO KOMiloBaHHA Ha edeKTUBHUM OUOAKTUYHMIA  IHCTPYMEHT.
3anponoHOBaHUM  N'GTUeTanHUM  ANropuUT™M i3 TPWUNAHKOBUM  KOHTPOEM
3abe3neyye BMCOKY KOMYHIKATMBHY aKTUBHICTb 3000yBadyiB, PO3BMBAE HaBUYKM
KPUTUYHOIO OLiHIOBaHHA [HQOPMaLIil Ta rapaHTye OOTPMMAHHA MNpPUHLUUNIB
aKageMiyHoi obpoYeCHOCTI Nia Yac BMBYEHHSA HiMeLbKOoi MOBM 3a NpodecinHnM
CApPSMYyBaHHAM Yy MOEOHAHHI MO3aayAUTOPHOI aBTOHOMHOI B3aemogii 3 LI Ta
OYHOro ayauTOPHOrO aHani3y.

Xoua iIHCTPYMEHTM A9 BUBYEHHS MOB Ha OCHOBI LLII MOKM WO He NPOMNOHYOTb
OOCKOHanmMx afirfoOpMUTMIB A9 onaHyBaHHSA BCiX aCMeKTiB MiXXKY/1bTypPHOI B3aeMoaii,
OOCNiOXKeHHA cBig4YaTb Mpo Te, WO TexHosnorii 06pobKy MNpupoaHOi MOBWU,
PO3Mi3HAaBaHHA MOBMIEHHA Ta 4aT-60TM CTPIMKO BOOCKOHANOBAaTUMYTbCA
HanBAMKIMMK pokamm [10].

MpaKTU4YHa IMONEeMeHTalis OKpecneHoro nigxogy BWUMarae CUCTEMHOI
aKTyanizauii 3MiCTy OCBITHIX KOMMOHEHTIB. 30KpeMa, Nia vYac po3pobneHHa poboumx
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HaB4Ya/bHUX Mporpam Ta cunabycie 3 gucumnnid FSP (Fachsprachenunterricht)
KPUTUYHO Ba)X/TMBUM € IHCTUTYLUIMHE IHTerpyBaHHA TeM, MOoaynMiB i MpaKTUYHUX
3aBAaHb, CMPAMOBAHMX Ha OMaHyBaHHA Ta €TUYHE BUKOPUCTAHHSA IHCTPYMEHTIB
LWTYYHOro IiHTENeKTy BignoBioHO [O0 creundikm ManbyTHboi npodecinHoi
OianbHOCTI 3006yBadiB.

MoganblLoro BUBYEHHSA MOTPEOYOTb MOXI/TMBOCTI 3aCTOCYBaHHSA LUTYYHOrO
iHTeNeKTy BMKNagadaMu BIiOMNOBIOHO OO0 MNporpaM niaBuMLLEHHS KBanidikauii 3
PO3BUTKY LIMPPOBOI KOMMETEHTHOCTI ONa nefaroriB. BaXXnmMBoO 3a3HaYMTK, WO TaKi
nporpamMy MOBUMHHI MICTUTK He MOoBepXHeBMW ornag noHaTTa LI, a rmmnboknin
aHani3 MOHATTA LWTYYHOro I(HTENMEKTY 4K K/IKYOBOro €efIeMEHTY Cy4YacCHOI
iHPOPMaLLIMHO-KOMYHIKaUiMHOI Mapaaurmm [9].

MigcyMoByOUYM, 3a3HAYMMO, LLIO CUCTEMHa TpaHchopMaLlig MOBHOI OCBITM 3a
npodecinHUM CNpAaMyBaHHAM BMMarae ABOCTOPOHHbOIO Miaxoay: 3 O4HOro GOKy -
OOOB'A3KOBOro  BK/IIOYEHHA 3MICTOBMX MoAOyMiB i3  BWMKOpUCTaHHaM  LUI-
IHCTPYMEHTIB 40 HaB4YallbHMX MporpaM i cmnabycis ong 3006yBadiB BMLLOI OCBITH, a
3 iHWoro - po3pobneHHa Ta BMPOBaA)KEHHA creuiani3oBaHMX MNporpam
niaBMLLEeHHS KBanigikauii ona BwkMAagadiB. Jlvwe 3a yMOB LifecnpsaMoBaHOro
dopMyBaHHA uUmdpoBoi Ta LI-kOMNeTeHTHOCTI nefaroriyHMX MpauiBHUKIB
MOXMMBe edeKTMBHE M eTMUHE IHTEerpyBaHHSA LUTYYHOrO IHTENEKTY B OCBITHIM
npovec.
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dOPMYBAHHS DIGITAL-KOMMNETEHTHOCTEMA
MAUBYTHIX MATICTPIB ®APMALII

FeTtano Onekcin AMutposuy’

1. 3006yBay TPEeTbOoro (OCBITHbO-HAYKOBOIO) PiBHA BULLIOI OCBITH
3a crnelianbHicTio 015 «MpodeciriHa ocBiTa»

[13BO «KniBCbKMK MDKHEPOAHMM yHIBEpcHuTET», YKPAIHA
ORCID ID: 0009-0002-5017-7173

Lndposa TpaHchopMaLia dapMaLeBTUUHOI rany3i 3MiHIOE 3MICT NpodecinHOoi
AisanbHOCTI papMaueBTa. Pob6oTa 3 eNeKTPOHHUMMK iIHPOPMALIMHUMU CUCTEMAMMU,
aHaNITUKOK OaHUX, UMPPOBUMKM KaHanaMM KOMYHIiKaLlii, cepBicaMy MiATPUMKMK
MaLLIEHTIB | TEXHOMOMAMM LUTYYHOro IHTENEeKTy CTaE BaXXMBWMM CKIaOHMKOM
NPUNHATTA MNPOQECIMHUX Ta MaAPKETUMHIOBMX pPilleHb. YHiBepcanbHa paMKa
LUMDPOBOI KOMMETEHTHOCTI aKLUeHTye yBary Ha iHPOpMaLiMHIN rpaMOTHOCTI,
LUMDPOBIN KOMYHiKaLiii, 6e3neui Ta po3B'asaHHi Npobnem [5], Toai 9k y Matepianax
MixkHapoaHoi dapmaueBTUYHOI demepadii (FIP) wono digital health (undpoBoro
300poB'a) y dapMaLUeBTUUHIN OCBITI BUCBITNIEHO POBOTY 3 AaHUMU, LMPPOBUMU
cepBicaMM Ta 3aCTOCYBAHHSA LLIMPPOBUX TEXHONOTIN Yy NpodecinHin npakTnui [6]. Lie
3YMOB/IOE HeobXigHICTb LinecnpamMoBaHOro dopMyBaHHS digital-
KOMMEeTEeHTHOCTEM MaMbyTHiIX MaricTpiB dapmauii BiAMOBIAHO OO0 aKTyalbHUX
3aBOaHb NpPodecinHOI OianbHOCTI.

CTaHOapT BULLOI OCBITWM 3a cneuianbHicTio 226 «PapMalid, MpoMMncnoBa
dapmMauig» nepenbadac 3aCTOCYyBaHHA Cy4YacHUX LMPPOBUX TEXHOMOTIN, METOAMK
MapPKETUHIOBUX AOOCAIAYKEHb, aHanily AOaHWMX i MPOrHO3yBaHHSA Yy MNPodecinHin
OianbHOCTI ManbyTHIX MaricTpiB dapmaulii. OkpeMoo GaxoBOK KOMMETEHTHICTIO
BM3HA4YeHO 30aTHICTb OpPraHi3oBYyBaTW Ta 34IMCHIOBATWV 3arajibHe | MapKeTUMHIoBe
yMpaBniHHA aCoOPTUMEHTHO, TOBapPHO-iIHHOBALIMHOW, LiHOBOW, 30yTOBOK Ta
KOMYHIKaTMBHOO MONiTMKaMu cyb’'ekTiB dapMaLeBTUUYHOIrO pUHKY [4]. BignosigHo,
digital-koMneTeHTHICTb ManMbyTHbOIro MaricTpa dapmaulii AoUINbHO PO3rNaaaT He
nvuwe 9K BOMOAIHHA LUMDPOBUMU TEXHOMOTMAMU, a AK IHTerpoBaHy 30aTHICTb
BMKOPWUCTOBYBATM LMIPOBI pecypcn y MNpodecinHii, NaLiEHTOOPIEHTOBAHIN,
YMPaBiHCbKIM Ta MAapKETUHIOBIW AigNbHOCTI [3].
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MeTa gocnigeHHsa — oBrpyHTyBaTU KOMMOHeHTM digital-koMneTeHTHOCTEN
ManbyTHIX MaricTpiB dapmauii, HeobxigHi ONa 30iMCHEHHA MaPKEeTUHIoBOI
AISNbHOCTI, Ta BU3HAUMUTU B3aEMO3B'A3KM MiXK HUMMW.

MeToan OoCnigyKeHHS: TEOPEeTUYHUIN aHani3 | 3icTaBIeHHA HOPMAaTMBHMX Ta
IHCTUTYLIMHMX OOKYMEHTIB; ®YHKUIOHAaNbHMM aHania npodecinHoi AOiganbHOCTI
MaricTpiB  ¢gapMmauii; CTPYKTypHO-M1OriYHe  MOOENMIOBaHHA;, cucTemMaTm3aliqa
UMdpPOBMX 3aBOAaHb PaAPMaALEBTUYHOI MPAKTUKK, PO3MEXKYBAHHA KOMMOHEHTIB
digital-koMneTeHTHOCTEM 3a IXHbOKO MeTow, 06'EKTOM, 3acobaMK Ta OUiKyBaHMMM
pe3ynbTataMm AignbHOCTI.

KoMmnoHeHTK digital-koMneTeHTHOCTEN BM3HAYalIMCA HA OCHOBI PO3BUTKY M
KOHKpPEeTU3aLii MONOXEHb WOAO IXHbOro 3MICTY, BUKIAAEHUX Yy MomnepenHboMy
ABTOPCbKOMY OOCNIMKEHHI [3], @ TaKOX LWMAGXOM ChiBBiAHECEHHA MPOdECIMHMX
dYyHKUIM MaricTpa dapMauii 3 TMANOBMMKM LUNPPOBMMKM 3aBAaHHAMU. KpuUTepieM
BMOKPEM/IEHHSA KOXXHOIo KOMMOHeHTa 6yna ¢gyHKLUiOHanbHO 3aBeplUeHa rpyna
30aTHOCTEN, WO XapaKTEePU3YETbCA BMACHOKO METOK, O6'EKTOM 3acTOCyBaHHS,
CYKYMHICTIO MpodecimHUX Oin Ta odikyBaHMM pe3yfibTaToM. TakmM Nigxin aa€e aMory
YHUKHYTW HagMIPHOIO y3arafibHEHHS, 3@ AKOIro Pi3Hi BUAM NpodecinmHOi AiabHOCTI
HeobrpyHTOBaHO 06'€EQHYIOTLCS, @ TAKOX HaAMipPHOI dparMeHTaLii, KoM oKpeMmnin
LMdPOBMIN 3aCiO MOMUNIKOBO PO3MNAOAETHCA 9K CAMOCTIMHA KOMMETEHTHICTb.

MNepwmnim KpuTepin — PyHKLIOHaNbHa CNeUMN@IYHICTb. KOXXeH KOMMOHEHT Ma€E
BiOMOBIOAaTM CaMOCTIMHIM MNpodecinHin  GYyHKLIi: MOoWyKy Ta onpaLoBaHHIO
iHbopMaUii; UMPPOBIM KOMyHiKaUii; aHanTUYHOMY OOrPYHTYBaAHHIO pPilleHb;
CTBOPEHHIO | MPOCYBaHHIO MAPKETUHIOBOI LHHOCTI; BUKOPUCTaHHIO LMNPPOBUX
TEXHOMNOTIN; NIATPUMLL MaUIEHTIB; yNpPaBniHHIO LMGPOBMMIK MPoLLEeCaMM.

Odpyrnn Kputepim — BIiOMIiHHICTb 6e3nocepeaHboro pesynbtaty. [On4a
iHpOpPMaALIMHO-LUMDPOBOrO KOMMOHEHTA TaKMM pPe3yNbTaTOM € pefieBaHTHa M
KPUTUYHO OLiHEHA IHdOPMaUig;, ONa KOMYHiIKaTUMBHOro — edekTmBHa uUMdbpoBa
B3aEMoAiqa; ONg aHaniTUYHOro — OBrpyHTOBaHI Ha OCHOBI AAaHWX BUCHOBKMW; ONA
MapKeTUHIoBoro — cdopMoBaHa Ta HaMleXHo npefcTaBneHa UiHHICHa
MPOMO3MLLIA; AN TEXHOMOMNYHOrO — AOLUiITIbHO BUKOPUCTaHe LUNPpOoBE PilleHHS;
019 NaLieHTOOPIEHTOBAHOIO — AOCTYMHAa M MepcoHanizoBaHa NiaTPMMKa MaLieHTa;
ON9 ynpaBfiHCbKOroO — OPraHi3oBaHMM i KOHTPOMNbOBAHUN LMIPOBUI MpPOLEC.
OTKe, HaMexHicTb mpodecinHoi aii 4o NeBHOro KOMMOHEeHTa BWM3HadaeTbceqa i
pe3ynbTaToM, @ HE HAa3BOK BUKOPUCTAHOI MporpamMum Ym ninatdopmu.

TpeTin KpuUTepin — HEe3BIOHICTb KOMMOHEHTa OO0 OKPeMOoro uUnppoBOoro
iHCTpyMeHTa. CRM-crucTeMm, TeXHONOTIT LUTYYHOrO iHTEeNEeKTY, eleKTPOHHa cucTeMa
OXOPOHW 300POB'A, MODINbHI 3aCTOCYHKM N aHaniTUYHI NNatGopMuy MOXKYTb
BMKOPWCTOBYBATMCA [ONd peanisauii  pisHUX npodecinHux obyHKUin. Tomy
KOMMOHEHT BW3HAYAETbCA HE BMAOOM TexHOSNOorii, a MeTok Iii 3aCTOoCyBaHHA.
Hanpuknag, CRM-cuctemMa Moxke 6yTM 06'€KTOM TEeXHOMOrMYHOro ornaHyBaHHg,
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>KepenomM AaHuxX ONa aHaniTUKK, cepedoBULLIEM OMHiIKaHaNbHOI KOMYHiKauii Ta
3aco60M ynpaBniHHA MAapPKETUHIOBMMUM B3AaEMOBIAHOCUHAMM.

OTKe, BUOKPEM/IEHHA CEMU KOMMOHEHTIB HE € AOBINbHUM. KOXeH i3 HUX
BigMoBigae oKpeMin rpyni npodecimHnx UmMdpoBUuxX QYHKLIN, BM3HAYEHMX Ha
OCHOBI MonepegHbOro aBTOPCbKOro AgocnigkeHHa digital-komneTeHTHOCTEN,
HOPMAaTUMBHUX BMMOI, MDKHAPOOHOI pPaMKM LUMPPOBOIi KOMMETEHTHOCTI Ta
MaTepianie FIP wono umndpoeizauii dapmMaueBTUYHOI OCBITU [3-6]. 3acToCyBaHHA
BM3HAYEHMX KpUTepiiB Oano 3Mory BUOKPEMUTU iHPOpMaUIMHO-LMDPOBMI,
KOMYHIiKaTUBHUN, aHaniTUYHUM, MapKeTUHIOBMI, TEXHOMONIYHUN,
MaLLIEHTOOPIEHTOBAHUIM  Ta  YNPaABAIHCbKUM  KOMMOHEHTW. KOXXeH i3  HuX
XapaKTePU3YETLCS BIACHO NPOBIOAHOK QYHKLIEIO M OUiKyBaHMM pe3ynbTaToM, LLO
Bimo6paxkeHo B Tabnumui 1.

Tabmysa 7

dyHKuUioHanbHe 06I'PyHTYBaHHS KOMNOHeHTIB digital-koMmneTeHTHOCTEN
MaMnbyTHix MaricTpiB ¢papmauii

KoMnoHeHT

MpoBigHa PyHKLUiA

OuikyBaHuUI pe3ynbTaT

IHpopMauiHo-
undpoBum

MOLLYK, KOUTUYHA OLIHKa,
cucTeMaTm3aLiq, 3axXmUcT i
KOpeKTHe BUKOPUCTAHHS
npodecinHoi iHbopMauii

ObrpyHTOBaHa Ta 6e3neyHa
poboTa 3 eHealth, 6a3zamu
OaHUX i uLMPPOBUMM
oKepenamu

KoMyHiKaTUBHUI

Lindpora B3aemoaia 3
nauieHTammy,
dapmMaLeBTaMu, Nlikapamu,
napTHepaMu Ta iHLWUMU
ayamnTopiamm

3p0o3yMina, eTUYHa, y3rogy)keHa
M aganToBaHa npodecinHa
KOMYHiKaLis

AHaniTMYHUM

36UpaHH4g, Bi3yanizalia Ta
iHTepnpeTauia gaHwXx;
customer analytics;
MPOrHO3yBaHHS

Data-driven BUCHOBKW o114
npodecCimHMX i
MaPKEeTUHIOBUX pilleHb

MapKeTUHroBumn

OocnigyxeHHs undpoBoro
PUHKY, CeErMeHTaLlig,
nosuuitoBaHHg, digital
marketing Ta OMHiKaHabHi
KOMYHiKaLii

CTBOpeHHSA | goBeaeHHA
LLiHHOCTI dapMaLUeBTUYHOIO
npoaykTy abo nocnyrm
LiNbOBIM ayamnTopii

TexHonoriuHum

Bubip i 3acTocyBaHH4a Al,
CRM, umndposmx nnatdopm,
MOBiNbHUX cepBiciB Ta
iHLIOro MporpaMHoOro
3abe3neyeHHs

dyHKLioOHanbHoO, 6e3rneYHo
OOUINbHO BUKOPUCTaHe
uUMdpoBe pilleHHs
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lponosxxeHHs 1abr. 1

KoMMoHeHT MposigHa ¢yHKLUia OuikyBaHuUI pe3ynbTaT

MpoekTtyBaHHA digital
patient support,
MauieHTOOpPiEHTOBaHUM | NepcoHanizoBaHoi
B3aEMoAii Ta cepBiciB
MPUXMABHOCTI 00 NiKyBaHHSA

MNigBMLLEHHA OOCTYMHOCTI,
H6e3nepepBHOCTI Ta
nepcoHanisauii
dapMaLEeBTUYHOI OMNOMOTMM

MnaHyBaHH4A, KoopauHaliq,

KOHTPO/Ib | OLLiHIOBaHHS KepoBaHUm LLMGPOBMIA
YnpaBniHCbKUMn LMPPOBUX MPOLLECIB, npouec i BignosiganbHe
pecypciB, pU3MKIB Ta opraHi3auinHe pilleHHA

KOMaHOHOoI poboTun

MMoumiTka. ABTOPCbKa pPO3pObKa Ha OCHOBI y3araslbHeHHS [pPe3y/1bTaTiB  rnornepeaHix
AOC/IO)KEHb [1-3], HOPpMAaTUBHUX BUMOTI [4], MIDKHAPOAHOI paMKu LIMGPOBOI KOMIETEHTHOCTI
[5] Ta matepiasiis FIP [6].

HaBedeHi KOMMOHEHTW YTBOPIOWOTb LiMICHY CUCTEMY | He OYHKLIOHYIOTb
i3onboBaHoO. IHdOpMaUIMHO-UMDPOBUIN  KOMMOHEHT 3abe3nedye poboTy 3
npodecinHoto iHpopMaLieto; TEXHONOTYHMM — BUOIp | 3aCcTOCyBaHHSA BigMoBIiAHMX

LUMdPOBUX 3acobiB; aHaANITUUYHMKA — OMpPaLloBaHHA OaHWX Ta OBrpyHTYyBaHHA
pilleHb; KOMYHIKATUBHUMN — UMPPOBY B3aEMOI0 3 LINIbOBUMU ayanTopiaMu;
MaLIEHTOOPIEHTOBAHUM — CMNPAMOBAHICTb LMPPOBUX pilleHb Ha noTpebu

NavuieHTIB; YMpaBMiHCbKMM — MJ1aHyBaHHA Ta KoopAMHaLlito LMPpoBMX MPoLeciB.
MapKETUHIOBUIM KOMMOHEHT iIHTErpye pe3ynbTaTh peanizalii iHWNX KOMMNOHEHTIB Y
npoLuecax OoCiAyKeHHA PUHKY, DOPMYyBaHHS LLIHHICHOI MPOMo3uMLLi Ta opraHisauii
B3aeMOfii 3 LiNTIbOBUMM ayamnTopIiaMK.

B3aEMO3B'A30K  KOMMOHEHTIB  He  yCyBa€e  IXHbOi  PYHKLIOHaNbHOI
caMocCTiMHocTI. OgHa uMdbpoBa TEXHOMONA MOXe 3aCTOCOBYBaTUCA ANa peani3aii
KifTbKOX MpodecimHMX QYHKLIM, OOHAaK HANEXHICTb KOHKPEeTHOI Aii 40 MeBHOro
KOMMOHEHTa BU3HAYaETbCH ii METOIO Ta OUiKyBaHUM pe3ynbTaToM. Takmi Niaxig aae
3MOIy BMKOPWCTOBYBATM 3aMpOMOHOBaHY CMCTEMY AK OCHOBY [OS19 MOAasibLLOro
BM3HAYEHHA  KpUTepiiB, MOKa3HMKIB | piBHIB cdopmoBaHocCTi  digital-
KOMMEeTEeHTHOCTEM ManbyTHIX MaricTpiB dpapmMaliii.

Knto4yoBoto OCOGMUBICTIO  3aMpPoOrnoHOBAHOI CUCTEMU  KOMIMOHEHTIB €
BMOKPEM/IEHHA MAPKETUMHIOBOIrO KOMMOHEHTa, $SKUM He BUOKPEMMEHO 4K
CaMOCTIMHUM CKMaOHWMK Yy MNPOaHasni3oBaHiM MiXKHaApOOHIM paMui  LUMdpPOoBOI
KOMMEeTEHTHOCTI Ta MaTepianax FIP wono digital health y dapmaueBTUYHiM ocBiTi [5;
6]. BogHo4yac MiXOUCUMMNMIHAPHMM XapakTep MNiAroToBKM MaMByTHIX MaricTpis
dapmMauii 0o MapKeTUHrooi AignbHocTi [1] | HeobxioHICTb dopMyBaHHA iXHbOI
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MaPKETUHIOBOI  KOMMETEHTHOCTI [2] OoOrpyHTOBYIOTb  CaMOCTiMHE  Micue
MapPKeTUHIOBOro KOMMOHEeHTa B 3anponoHOBaHIM cucTemi digital-
KOMMeTeHTHocTewn [3].

MapKeTUHIroBMM KOMIMOHEHT OXOMJ/ItoE 30aTHICTb MpoBOAUTU LM POBI
MAPKETMHIOBI O0CNIOXKEHHS, 3AOIMCHIOBATM CerMeHTalilo LiJIbOBMX ayauTopin,
aHanisyBaTM WAAX i MOBEAiHKY CroXrBada, obupaTu Ta iHTerpyBaTu KaHanu
KOMYHiKaLlii, dopMyBaTV LIHHICHY MPOMO3ULI0 M OLIHIOBATK pPe3ynbTaTUBHICTb
MAPKETMHIOBMX 3ax0fiB i3 OOTPMMAHHAM €TUYHMX | HOPMaTMBHMX BUMOT [2; 3].
Noro npeoMetoM € GoOpMyBaHHS Ta [OOBEOEHHS LiHHOCTI dapMaLeBTUYHOro
npoaykTy abo mocnyru 0o BignoBiaHOI LLiNboBOi ayauTopii.

MapKETUHIOBUIN KOMMOHEHT HeAOoLUIiNbHO BKAYATKM OO0 YMPaBiHCbKOro,
OCKi[IbKM BOHM MatoTb pi3He OYyHKLIOHANIbHE MPU3HAYEHHS. YMNpPaBAiHCbKUM
KOMMOHEHT BIiOMOBiOaE Ha MUTAHHSA «9K OpraHisyBatu UMPPOBMK Mpouec» i
nepenbadyace BU3HAYEeHHa Linen, PoO3MoAin pecypciB i BiAMNoBiOanbHOCTI,
YAPaBniHHA PU3MKaMKM Ta KOHTPOSNb pe3y/bTaTiB. MapKeTUHIOBUIN KOMMOHEHT
BiAMOBIOAE Ha MUTAHHA «ON9 KOro Ta @Ky LUiHHICTb HeobxigHO dopMyBaTM I
KOMYHIKyBaTU» Ta OXOMJIOE OOCAIMKEHHA ayauTopii, MO3uLitoBaHHA MPOono3uLiii,
iHTerpaLuito KaHaniB i BWMIpIOBaHHA MapKeTMHroBoro edekty. Hanpwknag,
YMpPaBniHCbKMI KOMMOHEHT 3abe3nedye opraHizauito CRM-npoekTty, Tomi €K
MApPKETUHIOBUIN BM3HAYaE MPUHLMMAMN CerMeHTauii ayauTopii, nepcoHanisauii
npono3uLin i nobynosu B3aemMogii B CRM-cuctemi.

MapKeTUHIOBUIM KOMMOHEHT HEe 3BOAUTLCSH 40 KOMYHIKAaTUBHOIO, OCKINbKMK L
KOMMOHEHTU MaloTb pi3He JyHKLUiOHanbHe Mpu3HadeHHs. KOMYHIKaTUBHWN
KOMTMOHEHT 3abe3mnedye 3p03yMifNiCTb, eTUYHICTb | JOCTYMHICTb MOBIAOMNEHb, BUOIP
cnocobiB LKMdPOBOI B3aEMOAIi Ta OTPUMAHHSA 3BOPOTHOIO 3B'A3KY. MapKeTUHIroBmMM
KOMMOHEHT Ma€ LWUPLLUMIM 3MICT i OXOMOE AOCNIMKEHHA MoTpeb, cerMeHTaLito
LiNbOBMX ayguTopiN, Mo3uLlitoBaHHSA, GOPMYBaHHSA  LiHHICHOI  npono3uuii,
opraHisauito  OMHIiKaHaNbHOI B3aemMofdii Ta OUIHIOBAHHA  MapPKEeTUHIOBUX
pe3ynbtaTiB [2; 3]. OTKe, undpoBa KOMYHIiKalLiga € ogHWMM i3 3acobiB peanizalii
MApPKETMHIOBOI OiA/1bHOCTI, afie He BUYEPNYE ii 3MICTYy.

BUCHOBKMU

HaykoBe o0O6GrpyHTyBaHHA aBTOPCbKOI CUCTEMU KOMMOHeHTIB digital-
KOMMeTeHTHOCTEeM ManbyTHIxX MaricTpiB dapmaLlii 3aiMCHEeHO Ha OCHOBI MOEAHAHHA
HOPMATMBHOIO, MibKHapoOHOro, O@yHKLIOHANbHOrO Ta rany3eBoro MiaxoAdis.
3anponoHOBaHa CMCTEMA KOMMOHEHTIB KOHKPETUIYE | PO3BMBAE MOMOXKEHHS LWOAO0
3MicTy digital-komneTeHTHOCTEN ManbyTHIX MaricTpiB dapMalii 4O MapKEeTUHIOBOI
Oi9NbHOCTI, BWKMAageHI B MnomnepegHbOMY aABTOPCbKOMY  OOCHIAXeHHI  [3].
Y3aranbHeHHs npodecinHmx LmMdpoBmMx GyHKLIM 4ano NiACTaBy BUOKPEMUTU CiM
B3aEMOMOB'A3aHUX KOMMOHEHTIB: IHOOPMALLIMHO-LUMPPOBMI, KOMYHIKAaTUBHUN,
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aHaNITUYHUKN, MaAPKETUHIOBUIN, TEXHOMOMYHWMKM, MaLiEHTOOPIEHTOBAHMIMA Ta
YMNpPaBMiHCbKUN.

BroKkpeMneHHa ceMMn KOMMOHEHTIB 3YMOBMEHE HaAaBHICTIO BignoBigHUX
GYHKLUIOHaNbHO 3aBepLUeHnX rpymn npodecinHMx 30aTHOCTEM, MEXI MK AKUMU
BM3HAYalOTbCA MEeTok, 00'EKTOM 3aCTOCyBaHHSA, XapaKTepoM npodecinHuUX Oin Ta
OUiKyBaHMUM  pe3yNbTaTOM. MapKeTUHIOBUIN  KOMMOHEHT Ma€E CaMOCTIMHE
dyHKLUiOHaNbHe NPU3HaYeHHs, OCKINTbKM OXOMOE A0CNIIXKEHHS NOTPeb LiNnboBMX
ayanTopin, cerMeHTauito, No3unLitoBaHHA, OPMyBaHHSA Ta KOMYHIiKaLito LiHHICHOI
MPOMNO3KMLIi M OLiHIOBAaHHA MAapPKETUHIOBMX PEe3yNbTaTiB.

3anpornoHoBaHa CUCTEMa KOMIMOHEHTIB MoXe OyTWM BUMKOpKWCTaHa €K
TeoOpeTnYHa OCHOBa [AONd BW3HAYEHHS KPUTepiiB, MOKa3HUKIB | pPIBHIB
chopmoBaHocTi digital-koMneTeHTHOCTEM MaMbByTHIX MaricTpiB dapMaLlii, a TaKoX
ONA MPOEKTYBAHHA 3MICTY iXHbOI MPodecinHOI NIAroTOBKM OO0 MapPKETUHIOBOI
0ianbHOCTI.
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BIKOBI, IHOMNBIAYAJIbHI TA TEHOEPHI
OCOBJIMBOCTI EMOLLIMHOIO IHTEJNIEKTY
MOJTOWNX LWWKOJI4PIB

Bap6awoBa IpuHa AHaToniiBHaA'

1. LOKTOPKa NegaroriyHmx Hayk, MpodecopkKa,

npodecopKa Kadenpm NoYaTKOBOI i creLiaflbHOi OCBITH
MesniTornonbCbkmn AepIxaBHMM MeqaroridHug yHIBepCcUTeT
imeHi borgaHa XmebHuLbkoro, YKPAIHA

ORCID ID: 0000-0002-7410-4115

EMOUIMHMIM IHTENEKT MOMIOALIOro LWKOoMNApa BUM3HAYaEMO 9K MOro 34aTHICTb
YCBIOOMMIOBATK, PO3YMITM Ta KepyBaTWM BAACHMMU eMOoLUIigMKM M eMOoLiaMK THLLINX
nogen; 9K CKagHe YTBOPEeHHS, WO MOEOHYE iHTeNeKTyalbHi KOMMOHEHTM Ta
EeMOLIMHI peakKLii, AKi 003BONAKTb YUHIO ONTUMI3yBaTKM Mi3HaBaNbHY OiANbHICTb i
noBefiHKY B Pi3HMX chepax WUTTeIANbHOCTI [1, C. ].

Y niter MoMnoALWoro LKINbHOMO BiKy PO3BUTOK €MOLLiIMHOI chepn HabyBae
OiNnbll OO0OBINbHOrO Xapaktepy (PyHKUIOHYE 3a BMacHUM Oa)aHHAM, BINbHO,
KepoBaHO): eMoLii CTaloTb CTPYKTYPHO CKAaAHILLMMK, TMUBLWMMK Ta CTIMKILWLWUMK;
30iMCHIOETbCA Mepexin Bio 6a30BUX, MPUPOOAHUX, MEPBUHHUX eMOLLiM (padicTb,
iHTepec, 3OMBYBaHHA, CTpax, TrHiB, CyM, Bigpasa) OO0 couianbHMX, To6TO
MPULLENNIEHMNX Y COLLIYMI LLUNSXOM BUXOBAHHSA (COpoM, 06pa3a, MpoBMHa, 3a30piCThb,
HyObra, MPUMNHATTA, BOAYHICTb) i MOXiAHWX, CKNAOHMUX, KOMOIHOBAHWX, BTOPUHHUX
(ONTUMI3M GK padicTb i LikaBiCTb, NOOOB 9K pafdiCTb i MPUMNHATTA, Ppo34YapyBaHHA K
30MBYBaHHA Ta CMYTOK, 3/M0BTiXa 49K Bigpa3a Ta pPaaicTb, MOKopa 9K cTpax i
30MBYBaHHSA).

[oBIiNbHICTb eMoLiM MoB'A3aHa nepenyciM 3i 3MIHOK MNPOBIAHOI AiFNIbHOCTI 3
irpoBOi Ha HaB4YanbHy. CaMe LKiflbHe HaBYaHHA BUMara€ Big y4YHIiB yCBIOOMIEHHA
Ta BMKOHAHHA OOOB'A3KOBMX 3aBAaHb, NiANOPAOKYBaHHA iM CBOEi aKTMBHOCTI,
CBIiQOMOrO peryntoBaHHA eMOLLIN Ta NOBEiHKN, YMIHHA aKTUBHO KepPyYBaTK yBaroto,
CnyxaTu, 3anam’'aToByBaTH, y3roayKyBaT CBOi NoTpebun 3 BUMoraMmu Buntena. OTxe,
HaB4YaslbHa AOiANbHICTb IHTEHCMBHO BM/IMBAE Ha 30aTHICTb OAUTUMHW pPerynioBaTh
NPEOoaBKM CBOEI eMOLIMHOCTI [2, C. 54].
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ons eMouinHoi cdepn MOMOALWOrO LWKOMAApa XapaKTepHi TaKi BIKOB/
0cob6/1MBOCTI;

— LWMpe Ta BiaBEPTE BUPAKEHHA EMOLLIMHUX NEPEXKMNBAHD;

— IMMYNIbCUBHA peaKLis Ha 30BHILLUHI CTUMYN;

— eMOoLiMHa HeCTIMKICTb, pi3Ka 3MiHa HaCTPOIo;

— HEepPO3yMiHHA CYTHOCTI eMOLIMHMX CTaHIB | HeBepbanbHUX MNPOABIB eMOLLI
Ta HeageKBaTHa peaKLia Ha HUX;

—nepexia BiA irpoBoi OO0 HaBYanbHOI OiANbHOCTI 9K YMHHWMK eMOLIMHOI
Hampyru,

— PI3HOMAHITHI CTpaxy B Mpoueci HaB4YaHHA BHACMAIOOK HEBMEBHEHOCTI Y
BNACHMX CUMax, mepenyyTTa HeBAAY | HEMOXX/IMBOCTI BNOPATUCA 3 HaBYalbHUMM
3aBOaHHAMY,

— BaXX/TMBICTb OLLIHIOBAHHA OOCATHEHb i3 6OKY 3HAYYLLMX 0OPOCINX, OCOBMMBO
BUUTENS M OOHONITKIB;

—nigBuLLLEHa YYTNMBICTb | BPA3/IMBICTb, WO BUABMNAETbCA B OOMICHUX
nepexXmnBaHHAX;
— ncmxodizionoriyHa FOTOBHICTb 0o camMoperynsauii - 30aTHOCTI

nianopsaaKoByBaTK CBOI Aii, eMoLii Ta MoBediHKY ColialbHUM HOpMaM.

Y MOMoAauwoMy LWKIiNbHOMY BiLLl AUTUHA BXe MNMOYMHAE YCBIAOMMOBATU 3MICT
MOYyTTiB, MOCTYNMOBO HabyBa€ BMIiHHA KepyBaTWM HWMMW, a BiATaK 3pPOCTatoTb
CTPMMAHICTb | MoYyTTd BiAMOBIOANbHOCTI. 3a3BMYan y 340POBMX MOSTIOALLMX YUHIB
nepeBa)kae 06aObopPUM, XXUTTEPALICHUM HacTpin. [MpoTe Ha TN 3aranbHOI
6aabOPOCTI, XUTTEPAAICHOCTI Ta BECEOLLIB LLITKOM MOXXYTb BYTW KOPOTKOYACHI Ta
HecrnofiBaHi 3MiHM HACTPO, OCKIMTbKM B KOPI FOTOBHOMO MO3KY L€ HegoCTaTHbO
PO3BUMHEHI AiINFHKK, WO BiAMOBiOalOTh 3a rajbMiBHI npouecn. OMKe, MonogLli
LLIKOMAPI LUBMAOKO 30YAyKYOTbCS Ta LLIBUOKO 3aCMOKOKOKOTHCS.

CTOCOBHO C@QOPMOBAHOCTI eMOLIVIHOIro iIHTe/1eKTYy OOCNIAHUKM OOBOOATh, LLO
NVe He3HavyHa YaCTKa MOMOoALLMX YUHIB 30aTHa po3Mi3HaBaTK Ta PO3YyMiTK BIacHi
M UyKi  eMouii, YCTaHOBMOBATM  MPUUYMHHO-HACMIOKOBI  3B'A3KM  MiXK
nepeXXmBaHHAMKM Ta IXHIMW NpodaBaMy, KOHTPOMOBATM eMOLlii, BM3Ha4aTM Ta
OLUiHIOBATM iX BIOMOBIOAHO OO CUTyauili Ta HOPM MoBediHKW. Taki y4Hi fierko
BCTAHOB/OIOTb €MOLIMHWMA KOHTAKT 3 OAHOMITKAaMM Ta AOPOCMMU, BUABAAIOTb
eMnaTito Mig 4ac CcninkyBaHHSA, 4YacTo HabyBatoTb cTaTycy nigepa, nobpe
a0anTyoTbCa OO HOBUX YMOB, CPUAKOTb MOMAIMLWEHHIO COLLiaNbHO-MCUXOMOMYHOIro
KMiMaTy B OAUTAYOMY KOJTEKTUBI.

HaToMicTb 6inblWIOCTi  MOMOALWMX LIKONAPIB MNPUTAaMaHHI  Taki  B/KOB/
0COb/TINBOCTI @MOLIIVIHOIO IHTE/IEKTY.

— OiTV He BMIitOTb | He MparHyTb iAeHTUIKYBaTU BACHI Ta Yy>ki eMouii, He
PO3YMIlOTb MPUYUMH iX BUHUKHEHHS, TOMY HeadeKBAaTHO pearyrTb Ha €MOLUINHI
BUABW IHLLUMX NtoeN, 32 BUHATKOM 6a30BUX eMOLLIM CTPaxy M PafdocCTi;
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— He 30aTHi KOHTPO/OBATU BMacHi emMolii, 0cobnmMBO HeraTuMBHI, BiATakK He
CXWUNbHI 00 MIXXOCOBUCTICHOI KOMYHIiKaLii;

—OiTAM  BNacTMBi  eMouiMHa  Heobi3HaHiCTb, BIOCYTHICTb  pednekcii,
caMoMOTMmBaL,il, emnaTii [3, c. 227].

KpiM BiKOBMX, MOMOALLMM LLIKONAPAM BNACTUBI LU /HAMBIAYAa/1bHI OCOO/TMBOCTI
B eMOLIVIHIV cepi Ta eMOLIVIHOMY [HTE/IeKT/, Ha OCHOBI SKUX BYEHI BUPI3HAKOTb
€MOLLIMHO CTiMKMX abo eMOoLUiIMHO 30yIyKeHUX OiTen, a camMe TPUBOXKHUMX | HaBIiTb
arpecmBHMUX.

€ JeKinbka 03HaK Toro, Lo ANTWMHA WacMBa Ta eMOLIMHO cTiMKa. Taka AUTUHA:
BioUyBaE 3aQ0BOJIEHHA N CcaMOMoBary; CMIieTbca 3a OyOdb-AKMX OOCTaBUH i
YCMixaeTbca 6e3 NMPUUYMHK, YCiM CBOIM BUMMAO0M MOKA3yeE, LLO roTOBa BeCennTucs;
BMi€ OonaTv CTpec, NMOB'A3aHMM 3i LIKINbHUMWU KOHTPOMbHUMKM abo moraHumm
OLiHKaMK, yrneBHEHO AOO0Na€ Ui BMMNPOOYBaHHA;, /1erko CTaBUTb LiMi, WyKae Ta
3HAXOOAWTb LWNAXW iX OOCArHEeHHSd; nmontbnae irpu, NPocuUTb O03BoNy 6aTbKiB
3anpoLlyBaTV OoAoMYy OPY3iB; Nerko aganTyeTbCca OO0 3MiH, BUABMAE THYUYKICTb Yy
MPUMNHATTI pilleHb i MoBa)a€ CBOiX 6aTbKiB; HaMaraeTbca LWBMALIE 3POOUTU
AOMallHi 3aBOaHHAa Ta NpoBoAUTK BinblLUe Yacy Ha BynuLi 3 Apy3amMu; Mae barato
Apy3iB, 3 AKMMM OXo4e MPOBOAUTb Yac; AEMOHCTPYE BMNEBHEHICTb | OTPUMYETbCSH
MO3UTUBHOI AYMKM MNpo cebe Ta CBOO CiM'to.

O3HakaMU TPUBOXHOCTI  MOMOALIMX LIKOMAPIB OOCNIOHUKK  BU3HAKOTb
HEeBMEBHEHICTb, HM3bKY CaMOOLLIHKY, CYMHIBM Y CBOIX CUMaX, HAOMIPHY 3aneXHICTb
Big OOMOMOIrM OOPOCAMX, CTPax MPUNYCTUTUCH MOMUIOK, CTpaxX HeBaadi MOPIBHAHO
3 IHWKMMUM YYHAMM, CTPaxX po34apyBaTh 6aTbKIiB; HaMaraHHa YHUKHYTU BigBiayBaHHSA
WKonn abo oKpeMux 3aBOaHb, HEBMIHHA CMiNkKyBaTUCa 3 OOHOMITKaMM Ta
KOHQMIKTU 3 HUMKW;, TpyaoHouwli 3 aganTauielo [0 LWKIJIbHOrO  HaBYaHHS;
MCUXOCOMATUYHI CUMMTOMWU — TOMOBHWM 6inNb, HynoTa, 6iNb Yy >KMBOTI,
3aMNaMopoOYeHHA.

EMoUiMHI Herapasgw Ta TPyOHOLL B MOEAHaHHI 3 HECTPUMHICTIO eMOoLLin
MOXXYTb CTaTW MIAFPYHTSIM ON9 PI3HUX TUMNIB arpecuMBHOi MOBEOIHKM B CTOCYHKaxX 3
OOHOMNITKAMM Ta OOPOCAMMU. Y CTaHi arpecii guTuHa nepeXXMUBa€ [HiB, MIOThb,
nparHeHHa 0o $i3NYHOro MoKapaHHa CynpPoTUBHMKA.

Tak, arpecia CToCOBHO 6aTbkiB MO)e OyTW BUKIMKAHA HecnpaBeasIMBICTIO
WOoO0 AUTUHK, MOYYTTAM He3axuLleHocCTi, AediunToM yBaru, nobosi, MOCTiMHOO
KPUTUKOIO Yepe3 He3adoBIifTbHY YCMiLLHICTb. MNpUYnMHaMmM AUTAYOi arpecii CTOCOBHO
YUMTEeNiB HaM4acTille € aHTunegaroriyHi BYMHKM HACTaBHUKIB — MPUHUMMKEHHS
rigHoCTi, BWUCMIilOBaHHA, Heob'eKTMBHe OLiHIOBaHHgG, HeBMiHHS Megarora
KOHTPOMOBATKU  BfacHi  eMolii, HEKOHCTPYKTUBHI CMnocobun po3B’'Aa3aHHA
KOHOMIKTHUX CUTyauin MK YYHAMM Knacy. Arpecia Woao OOHOKMIACHUKIB €
3aXMCHMM MEeXaHi3MOM i CrpaMOBaHa Ha TUX YYHIB, XTO € MPUYMNHOK BUHUKHEHHSA
eMOLIMHOT Hampyr, HAOMIPHOI TPMBOXXHOCTI.
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| Xo4a TPMBOXKHI M arpecuBHi CTaHW B OiTen OOBOJI MIHNMBI, 3@ YMOB 4acToro
MOBTOPEHHSA €MOLIMHO HeraTMBHUX CUTYaLLiN MOXXYTb BUHUKHYTU OMCrapMOHIA
OCOBUCTICHOTO PO3BUTKY AUTUHM, CTIMKI MOPYLUEHHSA B CTOCYHKaX 3 O4HOMITKaMM Ta
BUMNTENAMMU, MOMITHE BiACTABaHHSA B HABYaHHI.

YUeHi CTBEpPOXKYIOTb, WO ICHYKOTb | MeBHi BIOMIHHOCTI B reHOepHux
0COb6/TNBOCTAX PYHKLIIOHYBAHHSA €MOLiV Ta €MOLIVIHOro IHTE/IEKTY, | MOB'A3YyI0Thb Lie
AaBMLLE 3 HAABHICTIO BigAMiHHOCTeW y OyOoBi MO3Ky AiBYaT i xnonuie. Y giByar
CTPYKTYPU MO3KYy, LLO BigMoOBiOatoTb 3a eMolii Ta iXHeE 3anamM’dToByBaHHA, OELLO0
6inblUi, TOMY BOHM paHille 3a X/10MLUIiB MOXYTb BMCTOB/IOBATM eMoLii BepbanbHO.
[iBuyaTa GiNblUOK MipPOK 30PIEHTOBAHI Ha MOpPanbHUIM 3MICT MOBeAdiHKK, 30aTHI
TOUHIWe OundepeHLUitoBaTM E€MOLIMHI CTaHW Ta 3aMillyBaTy Qi3VNYHI eMOUIinHI
peakuii BepbanbHMMK. HaTOMICTb xMonui BUKOPWUCTOBYKOTb A9 OMUCY CBOro
eMOLLIMHOro CTaHy MeHLUe CfliB, OCKi/lbKM B HUX LEHTPWM MOBM PO3BUMHEHI Ta
CKOOPAOMHOBAHI MiXK COBOI0 Ha AELLO HMKYOMY PiBHI, HiXX y aiByaT [2, c. 56].

[oBeneHmnM € Ton hakKT, WO reHaepHi 0cobnmMBOCTi Yy dopMyBaHHI eMOLIMHOro
iIHTEeNeKTy 3yMOBMEeHI He CTiflbkiM  PIi3i0N0OMNYHMMM  MexaHi3MaMK, CKiflbKu
BMXOBAHHAM | MOLIMPEHNMUN YABNEHHAMM MPO CYTHICTb YOSTIOBIYOIrO M »XiHOYOrO.
XnonuiB TpaanLiMHO MOBYatoTb, LLO NiaKaTu, 60aTmnca, BUABAATM HiXKHI MoYyTTa Ana
YOMOBIKIB HE roguTbCs, agXke BOHM MatoTb OYTW NUe MYXXHIMU, MPOSBNATU
cnpaBeaNMBUIM MTHIB | arpecito OO0 TUX, XTO 0bpaXkae; a AiB4aTKaM MOSACHIOOTb, Lo
MOBOOAUTUCA arpeCUBHO, BIABEPTO PaAITH, MOSIOCHO CMIATUCS, MAPHO CTaBUTUCA OO0
XNOMUiB — HEMPUCTOMHO, Tpeba KOHTPOSOBATU CBOI MOYYTTS Ta MaTU BUTPUMKY. Y
CyCMiNbHIM AyMLLi CKTanoca BNeBHEHE BPaXXeHH4, LLLO caMe TaKMIM CTUNb BUXOBaHHSA
€ NPaBUIbHMM i OOMOMOXKE OiTAM afanTyBaTUCS B COLLiyMi.

OTXKe, BIKOBI, iHOMBIOyanbHi Ta reHOepPHi OCOBMUBOCTI € MNOTYXXHUMU
dakTopamMu, WO BMAMBAKOTb Ha EMOLIMHUIA IHTENEKT MOMOOLWMX LWKOMApIB, i
060B'A3KOBO MatoTb OyTU BpaxoBaHi B OCBITHbOMY MPOLLECI.
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CiM'a € BaXKNMBOO 9K O19 OKpeMOi NtoanHKN, TaK | ANa CycninbCTBa, @ NOOPYXKHI
CTOCYHKM CTaHOBMATb OOHY 3 K/IHOYOBUX XAPaAKTEPUCTUK i PYHKLIOHYBaHHSA. Y
Cy4dacHi ncuxosnorii Moapy»XHi CTOCYHKWM pO3rnanatoTb 9K OCOBAMBUM  TUM
MiXXOCOBUCTICHUX BiOHOCWH, LLO OXOMJIOE CUCTEMY CTaB/E€Hb, OUiKyBaHb, ponen,
B3aEMOAIN | 3aneXHOoCTer MK MnapTHepamMu. BoHu dopMytoTbcad Ha OCHOBI
€MOLIMHOI MPUXMNBbHOCTI, KOXaHHSA, @i3NYHOI 6/IM3bKOCTI, 0OCOBIMNBOI 3HAYYLLLOCTI
MapTHEepPa, a TaKOXX COLLiafIbHO-EKOHOMIYHMX YMOB YXUTTA. [Mogpy>KHI CTOCYHKM
3abe3mneuvyoTb BUKOHAHHA HU3KKM CIMEMHUX PYHKLLIM — eMOLiMHOI, MCUMXOMNOriYHOI,
ceKkcyanbHOi, 6aTbKiBCbKOi, rOCMNOAaPCbkoi Ta KOMYHIKATUMBHOI — i BogHo4ac
3a0BOJSIbHAOTb OCOBUCTI Ta coLlianbHi MOTPEebU YneHiB ciM'i.

Ba)knMBUM MexXaHi3MOM iHTerpauii CiM'i € opieHTaLia MapTHEPIB He NuLle Ha
iHOMBIOyanbHi iHTepPecK, a M Ha iHTepecwu ciM'i ak Linoro. CouianbHO-MNCMXONONIYHNIN
MEeXaHi3M «CniNbHOI Ooni» cnpuae ©GopMyBaHHIO [OOBipKW, BiAMOBIAaSIbHOCTI,
CNINbHUX MMIAHIB | 30aTHOCTI 4ONaTU BHYTPILLHI Ta 30BHIiLLHI TpyAHoLLi. BogHo4vac
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AKICTb WMOOY 3HAYHOK MIpOoK 3aneXXuTb BiO 6anaHCy MiXK 3rypToBaHICTIO Ta
aBTOHOMI€O MapTHepiB. [lcuxoTepaneBTMYHA OYHKLIA MOOPYXHIX CTOCYHKIB
MPOABNAETLCA B eMOLIMHIM | MOpPanbHIM NiATPUMLI, CAIBYYTTI, PO3YMIiHHI TPYOHOLLIB
ogHe ogHOro Ta gonomoa3i y ix BupiweHHi [10; 12; 15]. BaxknmBe MicLe NMocigae Takox
iIHTMMHe CMiIKyBaHHA: 3a40BOMEHICTb CEKCYallbHUMMKM CTOCYHKaMM MoB'd3aHa 3
eMOLiMHOK B6NM3bKICTIO, OYiKyBaHHAMKW MapPTHEPIB, CEeKCyalbHWMM MOTAroM Ta
3arasbHO AKiCcTo B3aemMogdii [3].

[Jo BanMBUX 3aBOaHb LWAOY [OOCAIOHUKKM  BigHOCATb: eMOoLinHe
BiOOKpPEeMNEeHHA Big 6aTbKIBCbKMX CiIMeW | mepernan Mex KOHTaKTy 3 HumuK [8];
CTBOPEHHS MOAPY>KHbBOI CMiNTbHOTK, LLLO MOEAHYE 6MTM3bKICTb 3 aBTOHOMIEID KOXXHOIO
napTHepa [13]; dopMyBaHHSA 3aA0BINIbHMX CEKCYallbHMX CTOCYHKIB [2]; y3roayXeHH4A
6aTbKiBCbKMX QYHKLINM | po3noainy ob6oB'd3KiB [6]; cnifbHe MoOoONaHHA XUTTEBMX
Kpw3 [9]; cTBOpPEHHS 6e3MeYHOro NPOoCTopy ONF BUPAXKEeHHS MOYYTTIB | BUPILLEHHSA
KOHPNIKTIB [5]; B3aeMHy TypboTy Ta eMouinHy niaTpuMKy [4]; 30aTHICTb
cniBBigHOCUTW igeani3oBaHMM 0b6pa3 NapTHepa 3 Moro peanicTuyHMM obpasoMm y
MoBCAKOEHHOMY »XUTTI [7]. OTKe, 3aQ00BOMEHICTb WIOOOM BU3HAYAETLCA He
BiACYTHICTIO BIOMIHHOCTEM MK MapTHeEpPaMM, a IXHbOK 3OATHICTIO NiATPUMYBaTKU
©NM3bKiCTb, [OMOBNATUCS, 30epiraTi B3aEMHY MiIATPUMKY Ta CMilbHO aganTyBaTMUCA
0O 3MiH.

OOHWM i3 FTONOBHUX YMHHUKIB MOOPY>XHbOMO Hebnarononyyda € KoOH@MIKT.
Noro npuymHamMu MOXyTb OyTW eMouiMHe BioganeHHs, HeOoBipa, PeBHOLL,
PO30BIXKHOCTI Y YXUTTEBUX LINAGX i cBiTornani, npobnemMm KomyHikauii, He3pinicTb Um
6e3BionoBiganbHICTb NapTHepiB [11]. BogHo4Yac He KOYXXHa PO36iXKHICTb € PYMHIBHUM
KOH®MNIKTOM. [MapTHepW MOXXYTb MaTW pPi3Hi nornaau woao nobyTy, BMXOBaHHA
OiTen, Oo3BiNAg, CeKCyallbHOro »UTTa 4 diHaHCIB | BogHO4Yac obroBopoBaTu ix,
LyKaTW KOMMpoMic abo BM3HaBATKM MpaBO OfHE OOHOro Ha BiAMIHHY MO3ULito.
PyMHIBHOIO CTa€E B3aeMofia, y 9Kil OBroBOpPeHHS 3aMiHIOETbCA eMOLLIMHO
PEeaKTUBHICTIO, KPMKOM, 06 pa3amMm, B3aEMHUM 3BMHYBAYEHHAM i BTPATOK 34aTHOCTI
oomoBnarumca [1, c. 25].

BaxknmnBy ponb Yy PO3BUTKY KOHONIKTY BidirpatoTb KOTFHITWMBHI MNpoLuecu.
IHTepnpeTalia HeraTMBHOI MoAil Yy CTOCYHKax MO)Xe MOCUSIOBATU MMOBIPHICTb
HeraTMBHOI BIiQMNOBIAI: HamMpWKNag, KOHKPETHUM BUYMHOK MapTHepa Mo4YMHAE
MOACHIOBATLCA MOro eroiaMoMm, 6amay»KicTio abo BOPOXXUMKM HaMipaMu. Taki
KOH®MIKTHI aTpMbyLii NMoB'A3aHi 3 MeHLW edPeKTUBHUM BUPILLEHHAM Mnpobnem,
OiNbll HeraTMBHOMK MOBEAIHKOK Mig Yac KOHMMIKTY Ta MIATPUMKK, a TaKox i3
CUNbHILLMMK NpoaBaMu rHiBy v obpa3m (Bradbury & Fincham, 1992; Bradbury et al.,
1996). KopenauinHi Ta eKcnepuMeHTanbHi OO0CAIIKEHHS MNiOTBEPOXKYIOTb, LLO
aTpubyLlii Ta HepeaniCTUYHI MepeKOHaHHs MapTHepPIiB MOXyTb BMMBATM Ha
noganbluy NoBediHKY B CTPeCOBUX CUTyaLLiax [14].
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Ona nap, 49ki nepexXumBalTb TPYOHOLLI, XapakKTepHi 6inblla KinbkicTb
HEeraTUMBHMX | MEHLWAa KiMbKICTb MNO3UTUMBHUX MPOSABIB, @ TaKOX B3aEMHICTb
HeraTMBHWX peaKkuin. HeraTmMBHa BigNoBiAb OOHOrO MapTHEpPa MNiABULLYE
MMOBIPHICTb HEMATUBHOI BigMOBIAi iHWOoro, opmytoum LMK ecKanadiii, 3 akoro napi
aenani Baykye BUMUTU. HaToMicTb Binbll 3a00BOMTIEHI CTOCYHKAaMKM MapTHEPU Kpalle
pearyTb Ha cnpobu BiOHOBMEHHS KOHTAKTY M MOXYTb 3YMWHUTU HEraTUBHUMN
06MiH Ha paHHboMy eTani (Gottman, 1979; Weiss & Heyman, 1997) [13]. Y KniHi4Hin
MPaKTUL TaKOX oMnmcaHa Mofefb «MPOXaHHA — BiOAMOBa», KOMW OOMH MapTHep
Hamnondara€ Ha obroBopeHHi NpobnemMu, a iHWKMM ANCTaHLUitoETbCA. BogHo4ac He BCi
KOHOMIKTU € 0O4YeBUOAHUMU. BOHM MOXYTb ICHYBaTM 4K HECYMICHICTb Linewn,
O4iKyBaHb UM iHTepeciB 6e3 BiaKPUTOI BOPOXKOCTI. TOMYy A9 PO3YMiHHA KOHMIKTY
BaXX/IMBO BPAxXOBYBaTW He NuMLIE CMNOCTEPEeXKyBaHy MOBEMIHKY, @ M KOrHITUBHI
OLIHKM, WiNi Ta cTpaTerii mapTHepiB.

KOHOMNIKTHUI NpoLec PO3BMBAETLCA B Yaci M He 0O6OB'A3KOBO NepexoamTb Y
BiAKPUTY BOPOXKICTb. YCBIAOMMNEHMIN KOHONIKT iHTepeciB, HeCyMicHi Lini, 6aykaHHA
Ta O4YiKyBaHHA MOXYTb CTaTW AK IyKepesioM ecKanauii, Tak i MOXNMBICTO Onqa
cniBmpaui, 9KWO napTHepwW 340aTHI CTPMMYBATW Meplli HeratTuBHI peakuii Ta
3MiHtoBaTK CcTpaTerito BzaemMofii (Kelley & Thibaut, 1978). YacTnHa aganTUBHMX Oin
BMHMKAE LLe OO0 BiOKPUTOI Cymepedkn: NapTHEPU MOXKYTb CBIAOMO O6MeXKyBaTu
HeraTuBHI BignoBigi, BioknagaTty obroBopeHHa abo obupaT obepexkHiLLnii crnocid
pearyBaHHAa (Rusbult et al, 1998). Om™ke, caM daKT BIOAMIHHOCTI iHTepeciB He
BM3HA4YaE€ PYMHIBHICTb KOHDMIKTY; BaXNUBILLMMU € Croci6 Moro iHTepnpeTauii, Lini
NapTHEPIB i 30aTHICTb TpaHCHOPMYBATU HANPY)XEHHA Y NeperoBopu Ta CAiBMnpaLto.

B yMoBax BiiHM NOAPYXHI CTOCYHKM 3a3Hat0Tb JOAATKOBOIrO HaBaHTaXXeHHS:

— TpuBanun CTPEC, 3arpo3a XXWUTTIO, BTPaATHU, BUMYLLUEHE MepecefieHHs,
PO3/1yKa Ta HEBU3HAUYEHICTb BUCHAXXYIOTb MCUXOMONIYHI PECYPCU N YCKNAOHOKOTb
3BUYHE CMNINKYyBaHHA. 3HWMKEHHSA TeprnUMOCTI, OpPaTiBAMBICTb | MepeHeceHHd
Hanpyry Ha 6/IN3bKKMX MOXXYTb MOTiPLLYBaTV HaBiTb Ti CTOCYHKM, AKi paHille 6ynu
AOCTaTHbO CTabinbHUMKW. OOHMM i3 MeXaHi3MiB TaKOro MoripleHHs € HecTada
pecypciB ONa MNpoaBy MO4YYTTiB: 3Ha4YHa YacTUHaA CW CMPAMOBYETbLCA Ha 6Ga3oBy
opraHizauito XuTTa v 6e3neky, ToMy MapTHepaM CTa€ CKNagHile niagTpuMyBaTu
3BUYHI opMIM TYpOOTH, yBarm Ta eMOoLiMHOI MPUCYTHOCTI.

- lle ooHUM UYMHHUKOM € eMoLliHe NpUTyrnneHHs abo anaTid, WO Moyxe
BMHWKATK Yy BiAMOBiAb Ha HagMipHMI cTpec. [Ncuxika 3o0cepemKy€eTbCa Ha aganTaLlii
Ta BWDKMBAHHI, @ IHTEHCMBHICTb €MOLIMHOIo pearyBaHHA 3MeHLWyeTbca. [Ong
napTHepa Taka 3MiHa MOXXe crnpummaTUca aK 6anay»kiCTb abo OXONoOXKeHHS:
MOYyTTIB, XOUa BOHa MOyKe ByTK NoB’a3aHa nepeayciM 3i CTPecoBOO peakKLiieto.

— BinHa Tako)X 3MiHIOE CUCTEMY MPIOPUTETIB i LiHHOCTEN. Te, WO B MUPHOMY
YXUTTI 3anuMLianoca gpyropagHuM, Moyke HabyBaTWM MPUHLMMNOBOroO 3HaYeHHS;
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BOAHOYAC BiAMIHHOCTI Y MepeKoHaHHAX, cnocobax pearyBaHHA Ha Hebe3neky Ta
YUTTEBUX PILLEHHAX CTaloTb MOMITHIWKMMKU. OOMH MAPTHEP MOXKe MnparHyTu
MaKCUManbHOi 6e3MmeKn M YHUKHEHHS PU3KMKY, HWKWW — aKTuBHOI Aaii abo
BKMOUEHHA B 00O0POHY. HKWO Ui BIOMIHHOCTI He OCMUCMIOTbCA | He
OBroBOpPIOKOTLCA, KOXXEeH MOKe 3anmulaTmca 3i CBOIM CTPECOM OKpeMmo, Lo
MOCTYMOBO PYMHYE Big4yTTa «MW».

— OcobnuemuM BUNpPoOOyBaHHAM a9 Mapu € ¢di3nyHa BiOCTaHb. Po3nyka
PYWMHYE YaCTUHY MOBCAKAEHHMX YMOB, AKi MIATPUMYBANM CTOCYHKM: CRINTbHUW OiM,
po3noain nobyToBUX i 6GaTbKiBCbKMX OOOB'A3KIB, 3BMYHI CMOCOOBU BUPILLEHHA
CiIMEeMHMX npobnieM, TiNecHy MPUCYTHICTb | CMOHTAaHHE ChiNKyBaHHA. HKLLO
eMoLirHa 6NM3bKIiCTb 0 BiMHKM Byna HegoCTaTHbO CHOPMOBAHOK | NepeBaXkanm
nuwe CiMemHi poni «4OMOBIK — OPY)XUHa», «B6aTbKO — MaTu», OUCTaHLIA MOXXe
3p0buTM OediumnT 6IM3bKOCTI 0COBNMMBO MOMITHUM. YMM OoBLUE TPMBAE PO3/YKa,
TM Ginblue MapTHEPU PU3MKYKOTb B3aEMOLIATU He 3 peaslbHO NoAMHO, a 3 i
obpas3oM y cnoragax i paHTasiax. BogHoyac oucTaHuia He 060B'A3KOBO Ma€ nuuue
HeraTMBHI HacMiAKW: 3@ HagBHOCTI AKICHOI KOMYHIKaLii BOHa MOXe MOCUINTKU
YCBIiOOMTEHHSA LIIHHOCTI MapTHepa Ta NoTpebun y B3aEMHIN BNM3bKOCTI.

— BinHa cyTTEBO BMNMBAE i HA CEKCYalbHI CTOCYHKW. [OCTpUIM CTPEC Y YaCTUHM
nogenm Moxke TMM4YacoBO MiOBULLYBaATM CeKCyalbHWIM MOTAr, ToAdi 9K XPOHIYHUMN
cTpec, 6€3COHHSA, BUCHAXKeHHSA Ta TprBane Big4vyTTa Hebe3neKm YacTille 3HVKYIOTb
niGigo M 30aTHICTb MepeXkmBaTU 3a[0BOMEHHA. Y MOOPYXOKI MOXe BUHUKATU
avcbanaHc, Konm notpeba ogHOro NapTHepa B CeKCyalbHi 6/1M3bKOCTI 3POCTAE, a
B IHLIOro Mamke 3HMKae. KpiM @i3ioIoriyHOro BUCHaXXeHHA, Ha CeKCyalbHICTb
BMAIMBAOTb CTPAX, MOYYTTA MPOBUMHM 32 MOXK/TMBICTb OTPUMYBATM 3a40BONEHHS Mif,
yac BiMHW, NepeXXMBaHHA BTPAT i AOMiHYyBaHHA 6a30Boi NoTpebun y 6esneLi. ToMy
3MiHWM CeKCyanlbHOro NOTArY B YMOBaX BiMHWM He Cnif aBTOMATUYHO TAYMaunTU 9K
3MiHY MOYyTTIB 40 MapTHepa.

AKLLLO 00 BiMHU CTOCYHKM By NMCUXOMNONYHO 300P0BUMU, BOHU MOXKYTb CTaTuH
BaXXIMBMM  pPecypCcoM CTabiNbHOCTI: MapTHepCbka MiATPMMKa Oornomarae
BUTPUMYBATK BiNnb, BTPATV Ta HEBMU3HAYEHICTb. HaTOMICTb nonepenHi TpyOHOLL Y
KOMYHiKaLii M 6nNM3bKOCTI B YMOBax BWCOKOIO CTPEeCy 4acTO 3aroCTplooTbCA.
OcobnumBoi yBaru mnoTpebytoTb CiM'i BiMCbKOBOCNYXOO0BLLIB, AKi TpMBanmM 4ac
nepebyBaloTb Ha Cry»Oi. HakonmMueHMIn cTpec i NOBTOPHI BOMOBI BiopaaXKeHHA
MOXXYTb CYMPOBOIXYBATUCHA HOBMMU MOOENAMU MOBEAIHKM MiCNa  KOXXHOro
MoBepHEeHHd, a CiM'i Wopaly OOBOAMTbLCA adanTyBaTMcA A0 3MiH [3]. Y ciM'ax 3
Hanaro4yeHo KOMYHIKaLi€to Liel npoLiec BiobyBaeTbCcsa nerwie.

Micnga NnoBepHEHHS BiMCbKOBOCIY)KOO0BLS MOXYTb 3MIHIOBATUCSH iIHTUMHICTD |
CNocobun BUParKeHHS MPUXMIbHOCTI. NMapTHEPKM KOMOATAHTIB ONUCYIOTb 9K pi3ke
MiABULLEHHA, TaK | MamXXe MOBHY BIiACYTHICTb CeKCyallbHOro moTary B MNepLumnmn
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nepion Micna MOBEPHEHHS, a TAKOXX 3HMKEHHSA HIXKHOCTI y B3aemogii. Taki 3MiHMn
MOXXYTb iIHTEPMPETYBAaTUCSA MAPTHEPKOK AK OXOMOMXKEHHS MOYyTTiB abo NpwBig Ans
PEBHOLLIB, Todi 9K CaM BiMCbKOBOCMY>XOOBeLb MOXe He BigdyBaTU 3MiHU
CTaBMEHHA OO [LOPYXXWMHU | He ycBiOOMMOBaATKM, WO 3MiHMNAca camMe dopMa
BUPAXKeHHa MouyTTiB. JoOaTKOBE HaMpPy)XXeHHA CTBOPKOKOTb B3aEMHI OUiKyBaHHA:
BiMCbKOBOCY>X60OBeLb YABNAE TeNNy M 6e33acTeperkHy 3yCcTpiy, a NapTHeEpPKa OO0
MOMEHTY MOro NMOBEPHEHHS TaKOXX MOXXe ByTW eMOLIMHO BUCHaYXeHa, TPMBOXKHA
ab0 3MyllleHa OOBro CaMocCTiMHO BUKOHYBATW CiMeMHi poni. HeBignoBiaHICTb LMX
O4iKyBaHb 34aTHa MOPOoXKYBaTM 06pa3y, CMYTOK i Big4yTTS HEMPUNHATTS.

OKpeEMUMM YUMHHUKOM PU3UKY AON9 MNOOAPYXKHIX | CIMEMHUX CTOCYHKIB €
MOCTTPaBMaTUYHMIN CTpecoBMIM po3nad. CumMmntomm MNTCP MOXyTb BM/MBaATU He
nuLe Ha NognHy, aKa nepexkmna TpaBMy, a v Ha ii napTHepa Ta giten. Akuwo 61mn3bKi
He pPO3yMitoTb MPUMPOOAM CUMMAOTOMIB, €MOLIMHA BIOCTOPOHEHICTb, YHUKHEHHS,
APaTiBAMBICTb abo 3MiHM MOBEAiHKM MOXXYyTb CMNpUMMaTUCA $FK ocobucrte
BiOKMOAHHA Y/ He3a40BOJIeHICTb ciM'eto. [locnimkeHHa napTHepiB nogen 3 MNTCP
OMUCYIOTb HWKYY 3340BOMEHICTb CTOCYHKaMM, BULLMW PIBEHb CTpPecy M Hanpyru,
TPYOHOLLI B CeKcCyanbHiM cdepi Ta MNigBULLEHMMN PU3MK KOHONIKTIB. BogHo4dac
Ginbwictb Ntogen 3 NTCP He € CXUNbHUMUM 00 HAaCUbCTBA, XO4a PU3MK HACUNbCTBA
B IHTUMHUX CTOCYHKaX CTAaTUCTUYHO 3POCTAaE, AKWO oaMH abo o6oe MapTHepiB
MatoTb MNTCP.

Konu TMTCP BnnmMBae Ha yHKLIOHYBAHHA CiM'i, MapTHep i AOiTM MOXXyTb
nepexxmBaTu «Tarap gornagadar» — BigvyTTa HeobxiaHOCTI 6paTn Ha cebe 00OaTKOBI
060B'a3KK, MPUCTOCOBYBATKM MOBYT i MOCTIMHO BPaxoByBaTM CTaH 6/1M3bKOi MtogMHN.
Lle 36inblUye pPU3MK BUCHAXKeHHH, po34apyBaHHA W aucTtpecy. KinbKicHi
OOCigyKeHHa MoKas3ytoTb, Wwo [MNTCP BeTepaHa MoB'd3aHMM 3i 3MiHAMU CiMeMHOoI
3rypTOBAHOCTI, 3300BOTIEHOCTI 6aTbKIBCTBOM, NOOPYXKHIX BIOHOCWH,
CaMOoigeHTUYHOCTI NapTHePIB Ta eMoLinHOi 6e3nekun aiten (Gavlovski & Lyons, 2004;
King et al, 2006). B ciM'ax BeTepaHiB 3 MNTCP yvacTiwe ¢ ikCyroTbCa KAIHIYHO
3HAYYLLWM CTPEeC Yy CTOCYHKaX i BULLLI MOKa3HMKM PO3yYeHb, HIXK Y CiM'aX BeTepaHiB
6e3 MNTCP abo B 3aranbHin monynadwii.

OOHUM i3 CMMMTOMIB, WO 0CcOoBMBO HEeraTMBHO MO3HaYaceTbCa Ha CiMeMHIn
B3aEMO[ii, € eMOLiMHe 3aLiNeHIHHA — 3HMKEHHS iIHTepecy A0 3HaYyLLOI AigNbHOCTI,
MoYyTTa BiOCTOPOHEHOCTI Ta OBbMeXeHUIM Oiana3oH eMOUiMHMX peakuin. BoHo
noB'd3aHe 3 HU3bKMM PiBHEM COLiiafnibHOI NIATPUMKM Ta MNOTipLIEHHAM CIMEMHMX
cTtocyHkiB (King et al, 2006; Ruscio et al, 2002). Pa3zoM i3 rHiBomM emoLlinHe
3aUiMeHIHHA MOXXe PYMHYBATV eMOLUIMHMI KOHTAKT MiXK NapTHepaMmM, HaBIiTb AKLLO
He Mpu3BOoAUTb A0 GI3MYHOMO HacuibCTBa. JOCNig)KeHHA TakKOXX BKa3ytoTb Ha
3B'A30K MNTCP i3 NigBULWLEHNM PU3MKOM MCUXOMOrNYHOro Ta ¢i3aMYHOro HacKNbCTBa
B Napi; Mpu LboMy GaKTOPOM PU3MKY € caMe HaaBHICTb MTCP, a He caM no cobi dpakT
yyacTi y 6omnoBux giax (Gavlovski & Lyons, 2004; Taft et al.,, 2007).
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EMouiMHe 3auineHiHHS, YHUKHEeHHSA Ta THiB BMMBalOTb | Ha OaTbkiBCbKe
dYHKLIOHYBaHHA. BigCTOpOHEHICTb BeTepaHa Big CBiTY MOXe MepeHOCUTUCSH Ha
CTOCYHKM 3 OiTbMMW, @ 3B'A30K €MOLIMHOIO 3aLiMeHiHHA 3 HM3bKOK 3a40BOJIEHICTIO
6aTbKIBCTBOM | MOripLIEHHAM GKOCTI BIOHOCUH «BaTbKy — AiTU» BUABMNAETbCA
CUMBbHILLNM, HiXK 3B'A30K 3 AeAKUMU iHWMMKM cuMmnToMamm TTCP (Samper et al,
2004; Ruscio et al, 2002). IHLWMM NPOoaBOM MoXe ByTW HagMipHa 30cepeyeHiCTb
Ha 6e3neui AiTen i MOCTiMHA HACTOPOXEeHiCTb. YacTuMHa BeTepaHiB CrnpuUMMace
BflaCHe MOBYaHH{A, eMOLIiMHY OAMUCTaHUilo abo YHUKHEHHS K Croci® 3aXMCTUTK
POOMHY Bif CBOIX MepeXkMBaHb, 0OJHaK 49 AiTe Taka noeBediHKa Moxke GopMyBaTU
aTMocdepy cTpaxy, obepexxHocTi Ta NpoBUHK (Gavlovski & Lyons, 2004).

B UbOMYy KOHTEKCTIi 0OCOOG/MBO 3HAYYLIOK € B3AEMO3ANEXHICTb MK
cumnTtoMmamMm [MTCP | gkicTio ciMenmHoi nigTpuMku. CouianbHa MigTpUMKa —
MO3UTUBHE MPUNHATTA BOOMA, MiLHI CiIMEeMHI 3B'A3KM Ta OOCTYMHICTb BMM3bKMX —
MOX€ 3MEHLLYBaTM TAXKKICTb CMMMTOMIB | MOKpaLLlyBaTKU pe3ynbTaTu NikyBaHHS,
Todi 9K XPOHIiYHI KOHOMIKTKM BOOMa MOB'A3aHi 3 ripwWMMKU  pe3ynbTaTamMu
BioHoBNeHHsa (Bolton et al, 2002; Gavlovski & Lyons, 2004; King et al, 2006).
BoaHouac came cumnTomu MTCP — BIiACTOPOHEHICTb, YHUKHEHHS, THIiB, eMoLLinHe
3aLliNeHiHHA — MOXXYTb CTBOPIOBATWM CTPeCcoBe CiMenHe cepefoBuULLE | MOCTYNOBO
3MEeHLUIYBaTM MIATPUMKY, €KOi oaunHa notpebye. TakMM  UYUMHOM  BUHMKAE
OBOCTOPOHHIM Mpouec: ciMeMHa cucTeMa BMNMBaE Ha nepebir MTCP, a MTCP,
CBOEID Yeprow, 3MiHe PYyHKLIOHYBaAaHHA CiM'i, i 3rypToBaHICTb | 30aTHICTb
nNigTPMMyBaTV 6/ IU3bKICTb.

Tpueanum MTCP Moxe ¢dopMyBaTU 3aMKHEHE KOO Yy CIMEWMHIN cucTeMi.
YHUKHEHHA Ta eMOUIMHUI  CTpec BIOWTOBXYKTb  OMU3bKMX, 3HUXKYIKOTb
3ryPTOBAHICTb | AOCTYMHICTb CoLiafibHOI MIATPUMKK, BOAHOYAC HecTa4da NigTpUMKM
YCKNaOQHIOE BIOHOBMEHHSA | MOXe MOoCUMoBaATM  CUMMTOMW.  [locnigyKeHHs
MOKa3yloTb, WO BeTepaHW 6e3 MTCP yacTilwe cnpuiMaloTb CBOK CoLiianbHy
NiOTEPVMMKY 9K TaKy, LLO 3 YaCOM 3pOCTaE€, Toai 9k BeTepaHu 3 MNTCP — ak Taky, Lo
3MeHwWwyeTbes (King et al.,, 2006). Iicng noBepHEeHHs 3MIHIOKTbCA | CiIMeWHi pori:
napTHep MoXe 6yTM He roToBMM abo He 30aTHMM Ofpa3y MOoBEepHYTUCHA 00
KOMULLIHIX MOAPYXXHIX | ©6aTbKiBCbKMX GYHKLIM, a iHWi 4neHu ciM'i Bxxe
MPUCTOCYBanMCa OO HOBOro po3noginy signosiganbHocTi (Dekel et al, 2005;
Samper et al, 2004, Riggs et al, 1998). Lle cTBOptoE OOOATKOBE HAMPYXXEeHHA 1
noTpebye NoCTynoBoi NepebynoBM CiMeHOi B3aeMopii.

Bname TpaBMaTtUYHOro [gOocBigy 6aTbkiB MoOXe nowmproBaTtmUca | Ha
ncmxonoriyHe 6narononyyus aiten. CTpecoBe ciMelHe cepenoBuLLe, A9 aKoro
XapaKTepHi BMCOKMIN pPiBEHb MOAPYXKHIX KOHOMIKTIB, colianbHa i30M4Lid, THiB,
HecTaya eMOLLIMHOI TeMSIOTK Ta HU3bKA 3MNYPTOBAHICTb, MOB'A3aHe 3 MiABULLEHNM
PU3MKOM eMOLIMHUX | MoBediHKOBMX TpydHouliB y Oiten (Repetti et al, 2002;
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Kessler, 2000). [iTn MO>XyTb HE PO3YMITV MPUUYMH BiIACTOPOHEHOCTI, Pi3KMUX peakKLLin
ab60 HaOMIiPHOI HAaCTOPOXXEHOCTI BaTbka M iIHTEePMPETYBaTM iX AK BIACHY MPOBUMHY
abo 3arpo3y. BogHouyac 3MiHKM B pondax Micns MOBEPHEHHS BiMCbKOBOCMYXX60BLSA
CTOCYIOTbCA He JNulle MoAPY)XHbOI B3aeMofii: AUTMHI  TakKoXX [O0BOOUTbLCSA
nepebynoByBaT 3BUYHUIM CMOCIO KOHTaKTYy 3 6aTbKOM, KU TpUBanMM 4yac byB
BiACYTHIN. TOMy ciMelHa afganTalia nicng TpaBMaTUYHOIoO AoCBiay nepenbadvae He
MPOCTe «MOBEPHEHHS 00 TOro, AK 6yno», a PopMyBaHHA HOBOIO Cocoby B3aeMomii,
Y AKOMY BPaxOBYOTbCA 3MiHW KOXXHOTIO YfieHa cim'i.

CiMerHa MigTpUMKa € BaXIMBWMM pecypcoM ana nwogunHum 3 MNTCP i Moxe
MO3UTUBHO BMN/IMBATM Ha 3BEPHEHHA MO AOMOMOrY Ta NpoLec ogy*»aHHAa. BooHouac
B3aeMoAia CiM'i 3i CMMNTOMaMKM He 3aBXOWM € OOHO3HauYHOW. Bbnn3bki, NparHyumn
OOMOMOITK, MOXYTb HEHaAaBMUCHO MNiATPMMYBaTU YHUKHEHHA — Hanpwukniag,
MOBHICTIO 6paTn Ha cebe cuTyalii, akux nogmHa 3 MTCP 60iTbca abo yHMUKAE.
Hepo3yMiHHA TpaBMaTUYHOIro AOCBIQY, PO34YapyBaHHA UM 3BMHYBaAYeHHA CaMOoOi
OOVHW  3aMICTb  YCBIOOMMIEHHA BM/MBY CUMMMTOMIB  TakKOX  MiABULLYIOTb
Hanpy>XeHHA. TaKMM YMHOM, BiMHa | MOB'A3aHMKM i3 Hel TpaBMaTUYHUI OOCBIL
3MiHIOIOTb He NULLE TMCUXOMONYHMI CTaH OKPEeMOi NMtoAMHW, a N YyClo CUCTEMY
NOAPYXHIX Ta CiIMeMHMX BiAHOCUH. CTIMKICTb CiM'i 3Ha4YHOIO Mipoto MoB'A3aHa 3i
30aTHICTIO NapTHepiB 36epiraT KOMYHIKaLLilo, PO3PI3HATU OCOBUCTE CTaBNEeHHS i
NPOABM CTPECOBUX CUMMTOMIB, Nepernagat poni Ta NiATPMMYBATV eMOLIMHUNIA
KOHTaKT Y HOBUX YXUTTEBUX YMOBaX.
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Forced emigration involves significant changes in social environment, daily
routines, interpersonal relationships, and sense of stability. Post-migration stress is
associated with psychological difficulties and poorer mental health [5; 6]. Sleep
disturbances are also frequently reported among forcibly displaced populations,
with a recent systematic review and meta-analysis of 66 studies involving 42,956
participants demonstrating clinically significant levels of insomnia and poor sleep
quality among refugees and asylum seekers [3].

Sleep disturbances are closely associated with emotional functioning,
including anxiety, depression, and other indicators of psychological distress among
forcibly displaced populations [3; 5]. Longitudinal research among refugees has also
identified associations between sleep disturbance, post-migration stress, anxiety,
depression, and post-traumatic stress symptoms [6]. These findings highlight the
importance of sleep for psychological well-being among people experiencing
forced emigration.

The purpose of the study was to examine the severity of sleep disturbances
and emotional distress among people experiencing forced emigration and to
identify the relationships between insomnia severity, anxiety, and depressive
symptoms.

The empirical study involved 25 participants experiencing forced emigration.
The Insomnia Severity Index (ISI) was used to assess the severity of insomnia [2].
Anxiety symptoms were assessed using the Generalized Anxiety Disorder-7
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(GAD-7) [8], while depressive symptoms were measured using the Patient Health
Questionnaire-9 (PHQ-9) [4]. Individual characteristics of subjective time
perception were additionally examined using the chronometry technique
developed by I. I. Savenkova and B. Y. Tsukanov [7; 9]. Spearman’s rank correlation
coefficient was used to examine relationships between the studied variables.

The results demonstrated a high prevalence of clinically relevant sleep
disturbances among the participants. According to the ISI, 40.0% of participants
demonstrated moderate insomnia, 32.0% mild insomnia, and 20.0% severe
insomnia. Only 8.0% of participants did not demonstrate clinically significant
insomnia symptomes.

The assessment of anxiety revealed moderate symptoms in 32.0% and high
symptoms in 28.0% of participants, indicating clinically significant anxiety in
60.0% of the sample.

The PHQ-9 results showed moderate depressive symptoms in 36.0% and
moderately severe symptoms in 20.0% of participants. Mild or minimal symptoms
were identified in the remaining participants, with no cases of severe depressive
symptomatology.

Correlation analysis revealed strong statistically significant positive
associations between the main indicators. The strongest relationship was found
between insomnia severity and anxiety symptoms (p =.927, p <.001). A very strong
positive correlation was also identified between insomnia severity index and
depressive symptoms values (p = .877, p <.001). Anxiety and depressive symptoms
values were strongly correlated (p = .857, p <.001).

The findings are consistent with previous research demonstrating significant
associations between sleep disturbances and mental health among forcibly
displaced populations [3; 6]. In particular, longitudinal research among Syrian
refugees examined the relationships between sleep symptoms, post-migration
stress, anxiety, depression, and post-traumatic stress symptoms, emphasizing the
relevance of sleep for understanding psychological functioning in refugee
populations [6]. The present findings further support the importance of considering
sleep disturbances as an important component of emotional distress among
people experiencing forced emigration.

At the same time, the cross-sectional design and small sample size do not
allow causal conclusions to be drawn. The identified correlations should therefore
be interpreted as evidence of relationships between the studied variables rather
than as proof that sleep disturbances directly cause anxiety or depressive
symptoms.

The analysis of subjective time perception additionally revealed significant
positive associations between the t-index and insomnia severity (p =.947, p <.001),
anxiety (p = .924, p < .001), and depressive symptoms (p = .896, p < .001). These
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findings suggest that individual temporal organization may be relevant to sleep
and emotional functioning, although this requires further investigation in larger
samples.

Conclusions. The study demonstrated a high prevalence of sleep
disturbances, anxiety, and depressive symptoms among people experiencing
forced emigration. Significant associations were identified between insomnia
severity and both anxiety and depressive symptoms, with the strongest
relationship observed between insomnia and anxiety. The findings indicate that
sleep disturbances are closely related to the emotional functioning of forcibly
displaced people and should therefore be considered an important component
of psychological assessment and support.

The identified associations also suggest the potential value of addressing
sleep disturbances within individualized psychological interventions aimed at
reducing emotional distress and improving psychological well-being. The strong
relationships between the t-index and insomnia, anxiety, and depressive
symptoms additionally point to the potential relevance of individual temporal
organization in understanding these processes. Further research with larger
samples and longitudinal designs is needed to clarify the mechanisms underlying
these relationships and to develop evidence-based individualized interventions.
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OOHa 3 HaMBaXXNMBILLUX NpobneM, aKi Po3pobnanmca y Mexkax ncuxonorii, €
peTenbHe BMBYEHHS MexaHi3MiB 3abe3nedyeHHAa MOBHOLLIHHOMO MCUXOMOriYHOro
PYHKUIOHYBaHHA MOAMHK, i nNcuxonoriyHoro 6naromonyydqa. lcuxonoriyHe
6naronony44a — Le CTaH BHYTPILWHbOI rapMOHIi, 3340BONEHOCTI BTACHUM YXUTTAM,
YMEBHEHOCTI Y CBOIX CM/1axX Ta 34aTHOCTI CNPaBNaTUCS 3i cTpecoM. BoHo moenHye
MO3UTUBHI eMoLii, Big4YyTTa WACTa Ta PO3YMiHHA ceHcy O6yTTa. [cuxonoridyHe
6naronony4yysa - cy6'eKTMBHE BigyyTTa 0COOM LWOOAO OOCATHEHHS OMTMMANibHOro
MCUXIYHOTO QYHKLLIOHYBaHHS, LLIO BKKOYAE BigYyTTa 3a40BOMTEHHS AKICTIO BTaCHOIO
YKUTTA, LIiNecnpsaMoOBaHOCTI Ta CEHCY YXUTTEBUX MoOAin, BMGIp AOi€eBUMX cTpaTerin
peani3aLii ocobucTicHoro noTeHuiany, ONTUMaNbHUM PIiBEHb MCUXOMNOTriYHOI
CTIMKOCTI | a4anNTVMBHOCTI Y MOOONAHHI YXUTTEBUX TpyaHoLWIB [1].

[ONOBHUM PYyHOAMEHTOM MCUMXOMOrMYHOro 340POB'A, WO AonoMarae gonatm
Hampyry, 3anobiraT BUropaHHo Ta BiAHOBMIOBATU YXUTTEBI CUMIM € NMCUXOMOTiIYHA
camMmoperynauiq. lNcmnxonoriyHa camMoperynsaLuia (gani — camMoperynawiqa) — ue BUYUMHKY,
Aii, BNacTuBi NtoauHi, aKi Bigob6paxkatoTbCa Y NCUXONOriYHMX npoLecax [2, c. 154].

CamMoperynsauia ocobucTocTi po3rngganacs AocnigHuKaMy B Pi3HUX i
acrnekTax, 30KpeMa, K CUCTEMHO-OPraHi3oBaHUM npouec iHiuiauii, nobynosu,
MIOTPUMKKM | KepyBaHHA [OOBIIbHOK aKTUBHICTIO OCOOBUCTOCTI, Aka MoB'A3aHa i3
OOCArHEHHAM Heto BMacHuX uinewm (B.l. MopocaHoBa); 9K MOTMBOBaHa cuMcTeMa
MOCTAaHOBKM, OLLIHKM | KOpeKLii uinen ocobucTocTi, BUPOBNeHHs cTpaTerin ix
pocarHeHHsa (0. PanTtep); 9K MOXXNKMBICTb Mo6Ginisauii aktmBHocTi (B.l. CeniBaHoB);
aK croci6 opraHizauii i camogeTepMiHaLii »xutresoro dacy (J1.I. AHumdepoBa,
A.lN. KopHinoB); ak cucteMHa akictb ocobuctocTi (O.K. Tuxommpona, @.€. Bacuniok,
C.[. MaKcCUMeHKO).

MNpobnemMa camoperynsiii mnoBeniHKM 0COBUCTOCTI pPo3rnaaacTbca baraTbma
YKPAIHCbKMMUK Ta 3apyOiKHUMUM BYEHUMU B PI3HUX 3MICTOBUX acneKTax, TaKux aK:
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eMoLinHa camoperynauia (T.A. BanaeH, H. Em3enbepr, . O. Manep, O.N. CaH-
HikoBa, O.4.4ebukiH, H.A. ®okc); BonboBa camoperynauia (B. O. IBaHHikoB, €.I1.
InbiH, B.K. KaniH, 6.M. CMipHOB); iHTeNneKTyanbHa camoperynauia (A. baHaypa, B.O.
Mongako, O.K. Tuxomupos, H.l. Tos'akenb, H.D. LLeB4YeHKO); camMoperynsauia
ncmxiyHmx ctaHie (T.M1. BickoBaToBa, K.C. MakcuMmeHKo, C.M. MunpoHeLb); CTUbOBI
acneKTM caMoperynauii y KOHTEKCTI AOBiNbHOI akKTMBHOCTI ntogmHum (XK. . BipHa,
O.A. KoHonkiH, O.MN. MakapeBundy, O.M. KoHO3), camMmoperynawisa noBefiHKM
OCOOUCTOCTI B KOHTEKCTI aKTUBHOCTI TIOOAUHKM AK Cy6'eéKTa BMAcHOi MoBefiHKKU M
gianbHocTi ( B.B. Knumenko, N.B. JloxkiH, C.0. MakcumeHko, B.l. Ocbogno, M.B.
CaBuunH, B.O. TaTteHko). MNpobnemMa camMoperynsuii ocobUCTOoCTi Mae BennyesHe
NnpakTU4YHe 3HadeHHs, 60 BOHa obepirae ocobucTicTb Big AesiHTerpauii i
PI3HOMAHITHMX PO3NnadiB, CTBOPKE OCHOBY [ON9 BHYTPIWHbOI  rapMOHii,
MOBHOLLIHHOIMO MCUMXIYHOro 300POB'A, BMCOKOI Mpaue3aaTHOCTI, MCUXOMOriyHOro
6naronony4us.

CNMNCOK BUKOPUCTAHUX OXKXEPEJ:

[ 3akoH YkpaiHu Big 15.01.2025 N2 4223-1X. BigomocTi BepxoBHoi Pagn (BBP), 2025, N2 31,
cT.103.

[2] B.A.BoHpapeHko B.A, €EcimoB C.C,, Koanis M.B. lNcuxonoriyHa camMoperynawia ak 3aci6
NigBUWEHHA edeKTUBHOCTI MNpodeciMHOi  OignbHOCTI MOAILENCbKMX MNaTPYbHOI
cny»6u. HaykoBuI BiCHWK JIbBIBCbKOIoO AePyKaBHOMO YHIBEPCUTETY BHYTPILLHIX Cripas.
Cepia topuanuHa : 36ipHUK HayKoBMX npaub. J1bsie: J1bBYBC, 2017. -Bun.l. Bunyck
N21, 2017.232 c.
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AHoTauyia. Y cTaTTi npeacraBieHa akTyasibHa npobriema auTa4oi CTOMaTos10r7i, NoB'93aHa i3
rpPoBEeneHHIM CaHaLlii MOPOXXHUHM pOoTa Yy A4iTevi B rnepion Ali BOEHHOMo CTaHy Ha YKpaiHi.
OaHUM i3 LLJIFXIB BUPILLEHHS AKOI € MPpOBEAeHHS CaHaLlli MOPOXXHMHN pOTa B YMOBax
aHEeCTEe3/0/10MHYHOro 336e3r1eYeHHs, O B CBOK 4Yepry, Ma€ HU3KY OCO6/IMBOCTEH, AKI
MOXYTb YCK/IGAHIOBATH pPeasii3alito OCHOBHOIro 3aBaaHHa AUTAY0ro CromMarosiora —
386e3Me4YeHHS rpasuibHoOro GopMyBaHHA Gi3io10ridHOro npukycy. Meroro pobotu 6)/10
BU3HAaYeHHS MoTpebu B OPTOAOHTUYHOMY CYrpPOBOAl MaLIEHTIB pPIBHOro BIKY Ipou
KOMII/IEKCHIVI CaHAaLIT MOPOXHMHM POTa B YMOBAaX 3arasibHOro 3He60/1eHHSA. [JOC/1iaKeHHS
6ys10 ripoBeneHo Ha 6aszi CMLI HMY imerHi O.O. boromosibiLa. AHKETYBaHHS T4 aHasli3
MEenUYHOI AOKYMEHTAaLlli npoBeneHo y 79 oci6. 3a pe3yibTataMi OC/IAXKEHHS: y AiTeu,
AKUM CaHaLf MOPOXKHUHM poTa 6yr1a rpoBeneHa B YMOB3aX 33ra/lbHoro 3He60/1eHHS
BCTaHOBJ/IEHO MePEBaXKHO He33[40BINIbHY IrfeHY nopoxxHuHu (OHI-S = 2,49+0,1]) Ta BUCOKMLE
PIBEHb IHTeHCMBHOCTI Kapiecy (6,32+0,52). [TuToma Bara yCK/IaAHEHMX POPM KAPIECY CK/1a/1a
6124%, cepen GKuX YpaxKeHH YBasibHOI rpyriv 3y6iB cTaHoBuIM 59%, pi3uis - 32%, ikos -
9%. OtpumaHi A[aHI MIOTBEPIXKYIOTE HEOOXIAHICTE O6OB'I3KOBOro OPTOAOHTUYHOMO
CyrnpoBoAy AiTeu ripur BuOOPI CaHALIT MOPOIKHUHMI POTa B YMOBAaX aHeCTe3/0/10M4HOro
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386e3MNe4YeHHS 3 METOK 36EpPEyKeHH Qi3i0/10MYHOro MPUKYCy | rnpaBuibHOro PO3BUTKY
3ybouenernHoi cucTemu.

3B’A30K ny6nikauii 3 N1aHOBUMM HayKOBO-AOCNIiAHUMM po6oTaMu. Halle
OOCNioXXeHHAa MPOBOAMMIOCE B MeXKax HayKOBO-A40CNiIAHOI pob0oTM kKadenpm anTadoi
ctomaTtonorii HMY imeHi O.0O. boromonbus: «KniHika, npodinakT1ka Ta NnikyBalbHa
TaKTUKa 3axBOPKOBaHb MOPOXXHUHWM poTa Yy LiTen Ha TNAi NMoeaHaHOi MaToMorii»,
HOMep Aep>kaBHOI peecTpauii 0122U000493.

BcTyn. 3a pe3ynbTrataMim OOCNIIKEHb PI3HMX aBTOPIB, MOLLUMPEHICTb KapieCy Ta MOro
yCKagHeHUX GopM cepen AUTAYOro HaceneHHs YKpaiHu carae 98% [l; 2; 3; 4; 5]. CaHauiq
MOPOXHMHWM POTa Yy AiTen B nepio Aii BOEHHOIo CTaHy B YKPaiHi, € BKpal aKTyalbHOO
npobnemMoto cydacHoi auTadoi ctomatonorii. OcobnmMBICTb MCUMXOEMOLLIMHOIO CTaHy
OiTen yHacnigok BRNMBY CTPECOBMX PaKTOPIB ICTOTHO YCKMAOHKE MpoBeaeHHA
CTOMATOMOrNYHMX MaHINynauin Ha CTOMaTOMOrYHOMY MpuMoMi. ToMy, nepen
NiKapeM-CTOMaToNIoroM AUTAYMM MNOCTaE 3aBAaHHA He NuLe 3abe3neynT aKicHe
NiKYyBaHHA Ta CaHalito MOPOXHUHKM pPOTa, a WM MIHIMI3yBaTU MCUXOoeMoLinHe
HaBaHTaXeHHAa Ha OUTUHY, 36eperTn ii NCUXONOoriYHMN KoMdOoPT Ta chopMyBaTH
MO3UTUBHE CTAaBNEHHSA 4O CTOMATONONYHOro 340P0B'A Ha BECb Mepiof, iX XXUTT4.

OOHUMM  WNEXOM ONn4a BUpPIlWEHHdA [OaHoi npobnemMm € npoBedeHHA
KOMMJIEKCHOI caHauii MOPOXXHWMHM poTa B YMOBaxX aHeCTe3ioNIorivyHoro
3abe3nedeHHsa [6; 7]. LLlo, B cBOlO 4yepry, Ma€ HMU3KY OCOBMMBOCTEN, AKi MOXXYTb
YCKMaOQHIOBATK peanisauito  OCHOBHOIMO 3aBOaHHA AOWMTAYOro cromMaTosiora —
3abe3nedyeHHa NpaBuMIbHOro GopMyBaHHA Gi3i0NOriYHOro NPUKYCY.

MeTa pocnimkeHHs:: BU3HaAUMTM MoTpeby B OpTOOOHTUYHOMY CympoBoOAi
MaLLiEHTIB PI3HOro Biky MpW NpoBeaeHHI caHallii MOPOXXHMHM poTa Y HMX B yMOBaXx
aHecTe3ioNoriyHoro 3abesneyeHHs.

OG6’eKT | MeToaMu Aocnip)KeHHS.

OOHUM i3 HaMbinbll edeKTUBHUX METOMIB OLUIHIOBAHHA Ta BUABMEHHSA
daKTopIB, LLO CNpUAOTb PO3BUTKY Kapiecy y LiTen € aHkKeTyBaHHga [8; 9; 10].
OnNUTYBaHHS 3aKOHHUX MPeAcTaBHUKIB AiTen (6aTbKiB/oMiKyHIB) MPoOBOAMMIOCH 3a
[0MOMOrroto pPo3pobNeHOi HaMKM aBTOPCHKOI aHKETU, AKa BKtoYana NMTaHHSA WoaO0
CTOMATOMOrYHOI  FPAMOTHOCTI, KOMMETEHTHOCTI CTOCOBHO  PO3BWUTKY Ta
dopMyBaHHS Lenen Ta 06i3HaHOCTI Woa0 NoTpebu B OPTOAOHTUYHOMY CyMpoBOai
npPW PaHHbOMY BMAaNeHHi 3y6iB. AHanisyBanu: iHTEHCMBHICTb Kapiecy, MeToaMKy
yMLeHHa 3ybiB Ta FKIiCTb CaMOCTIMHO 0b6paHuX 3acobiB ririeHiYHOro gornany 3a
MOPOXKHUHOK POTa (3yOHOI LLITKK, NAcTK, 4OOaTKOBUX 3acobiB, TOLLO) 3rigHO HOBUM
MPOTOKOMaM Ta HacTaHoBaMm [11; 12; 13].

[ocnigykeHHa npoBegeHo Ha 6a3i CMLL HMY iMmeHi O.0. Boromonbuga. Bcboro
MPOBEOEHO aHKETYBaHHS 79 3aKOHHMX MPeacTaBHMKIB OiTen 4o 18-Tn pokiB 3rigHo
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YMHHOIO 3aKOHOOABCTRA [14; 15]. TakoXK NpoBeaeHo aHani3 79-T1 icTopin xBopob aiten,
CaHallis MOPOXXHUHK PoTa AKMM Oyna npoBedeHa B YMOBAax aHecTesionoriyHoro
3abe3nedeHHda. KputepieM BUKIOYEHHSA Bynu OiTK 3 iHBanigHiCTHo.

Pe3ynbTaTu pocnipXeHHs. Npy cToMaTonoriyHoMy o6CTeXKeHHI BUSBNIEHO
nepeBaXXHO He3adoBibHY FiriEHy MOPOXHWMHKM (OHI-S = 2,49+0,11) Ta BMCOKUM
piBEHb IHTEHCUBHOCTI Kapiecy (6,32+0,52). NunToMa Bara ycknagHeHmnx dopMm Kapiecy
cKfnana 61,24%.

BiocoTkoBe cniBBiOHOLLIEHHS YpaXKeHHA KapieECOM PI3HKMX rpyn 3y6iB BEpXHbOI
Ta HMXKHbOI LWeNern, a Tako)X MMTOMa Bara yCK/1agHEeHOoro Kapiecy npencraBieHi Ha
Puc. 1; 2. Y 59% BmnagkiB y Oiten 6yno OiarHoOCTOBaHO yparkeHHs 3y6iB »KyBabHOI
rpynun, y 32% 6ynu ypaxkeHi pi3ui, y 9% - ikna.

30,06%

30,77%
29,379
0,
0,67% 4, 19%
4, 89%

pisui ikna

monfapu
WIBé)pXHFI wenena B HUXKHA Wenena

Puc. 1. YacToTa ypa)KeHHS Kapi€ecoM pi3HUX rpyn 3y6iB BepXHbOi Ta HUXKHbOI
wenen

83,72%
66,67%

79,54%

80,95%

71,43%

pi3ui iKna monapu
H BepXHA Wwenena B HUXKHA Wwenena

0,00%

Puc. 2. MuToMa Bara yCKnagHeHoro Kapiecy pisHUx rpyn 3y6iB BepXxHboi Ta
HMXHbOI Wenen
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3BaXkatouM Ha OCOBMMBOCTI NMikyBaHHA 3y6iB Nig 3araribHUM 3HEOONEHHSAM,
Taki 9K: OOMeXeHHS B 4aci, HEMOXX/TMBICTb MPOBEOEHHA OEKibKOX eTaniB B
KOPOTKMIN MPOMIXKOK Yacy — MOKAa3aHHA 00 BWOANEHHA TUMYacoBMX 3y6iB Oynu
po3LlIMpeHi. BuganeHHa TuM4yacoBux 3yb6iB Oyno npoBegeHo y 57 oci6 (Bcboro
BMOaneHo 37% yparkeHux 3yo6iB).

3a pe3ynbTaTaMM  aHKEeTyBaHHA:  32%  3aKOHHWX  MPeacTaBHMKIB
(baTbKiB/onMikyHiB) 6ynu 06i3HaHI OO0 MpaBun iHOMBIOyanbHOro Oornany 3a
MOPOXXHMHOK POTa CBOEI AUTUHMK | nuwe 16,7% Bonodiny AaHMMM HaBUYKaMMW.
O6i3HaHicTb 6aTbkiB WoaOo GopMyBaHHSA 3ybollenenHoi cUcTteMm OUTUHKW Ta
HeobXiAHICTb OPTOAOHTMYHOrO CynpoBOAY MPW pPaAHHbOMY BUWOANEHHI 3ybiB
cKnapgana 44,10% Ta 34,40% BigonoBigHo.

BUCHOBKW. 3a pe3ynbTaTaMM [OOCMIOXKEHHA BUABMEHO, WO YPaXKEHHO
KapiecoM MianagatoTb MepeBaXKHO LEHTPaNbHI Pi3LLi BEPXHbOI LWenenu Ta Monapu
HWKHbOI Wenenn. BUCOKMIM BIiOCOTOK YCKMagHEHb Kapio3HOro npouecy Ta
OCOBGNMUMBOCTI KiHIYHOMO MeHeOyKMeHTy nepenbadatoTb BuOaneHHa 3y6iB y 37%
BMMNaOKiB. HM3bka 06i3HaHICTb 6aTbkiB WOA0 OpMyBaHHA 3ybollenenHoro
anapaTy Ta HeobXigHICTb OPTOAOHTUYHOIO CynpoBoOAY MPU PaHHbOMY BUOANEHHI
3y6iB CnpuaTb pPo3BUTKY OedopMalin 3ybollenenHoi cuctemMn y aiten. 3a
pe3ynbTaTaMM HALLOro AOCNIMKEHHA MOXXHA HadaTU HACTYMHI peKkoMeHaaLii:

1. MigBUWKMTM piBeHb Tir€EHIYHOro HaB4YaHHA Ta BUXOBAHHSA aiTen Ta iXx
3aKOHHWX MPeaCcTaBHUKIB (6aTbKiB/OMiKyHIB);

2. NMpoBOAUTM B4YaCHe BUABMAEHHA Ta JliKyBaHHA 3axXBOPIOBaHb TBEpPAOMX
TKaHWH 3y0OiB y OiTen, Wo nepenbdadac cCaH-MPOCBITHULIbKY POOOTY;

3. O60B'a3KOBO NpoBOAUNTMU KOHCYMNbTaLLito NiKaps-opTOA0HTa Ta
OPTOOOHTUYHMM CYyNPOBIA MAaLIEHTIB NpW NpoBeAeHHI cCaHalii MOPOXXHUHKM POTa B
YMOBax aHecTe3ionoriyHoro 3abesrneyeHHs.
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TPAHCOOPMALLII TEPO®OPMAHCY B NMPOCTOPI
CYYACHOI KYJIbTYPMU: Bi XYOAOXXHbOI MPAKTUKU
00 NMNO3AXYOOXHIX CTPATEIA

Kpunuyk Mukona Bonogummnpouy'

1. KaHOMOAT MUCTELLTBO3HABCTBA, Npodecop,

npodecop Kadeapmn pexxmcypm ectpagm i Woy

KUiBCbKME HaL[IOHa/IbHMK YHIBEPCUTET Ky/IbTY oM | MucTelTB, YKPAIHA
ORCID ID: 0000-0002-1255-7135

AHoTayisa. [JoC/1iAKeHO TPaHCPOPMAaLii Mep@opMaHCy Ta MOLLUNPEHHS Horo MexaHi3MIB Y
MO/IITUYHIVI  KOMYHIKALI, PeK/IaMli ¥ CcoliasibHO OPIEHTOBAHUX [MPAKTUKaX. YTOYHEHO
BIAMIHHICTb MK XYQOXHIM rNep@opMaHCOM i [103axXy4OXKHIMM QIGMMH, LLIO 3aMTO3MUYY 0T MOIro
[HCTRYMEHTAPIV, [4/19 OCTaHHIX 3arPOrNOHOBaHO pobOYe NMOHATTS «[1CEBAONEPPOPMaHC». Ha
npuKIanax 3 YkpaiHu 1a 3apy6pkoka O6rpyHTOBAHO, O BU3HAYA/IBHUMU O3HaKaMu
nepPopMaHCy € XyAOXHSA KOHLIEMLIIF, aBTOPChKa IHTEHLIS, OpraHi3alia B3aemodii 1a
CMUC/10Ba aBTOHOMIS ro4li.

YnpogoBX XX — no4daTKy XX| cTonitra nepdopMaHC MoCcnigoBHO pPO3LLNPIOBAB
MeXXi XyOOXXHbOI MPAaKTUKK, YTBEPOXKYOUMCL 9K GOopMa, 419 aKOi nogid, MPUCYTHICTb
i 6be3nocepenHa B3aEMOIA YacTO BaXK/IMBILLI 33 3aBepLUEHUIN MaTepianbHUM TBIp.
Poy3ni Mong6epr Haronolwye Ha MPUHLUMMNOBIN BiOKPUTOCTI nepdopMaHCy N Ha
TOMY, WO Usa dopMa He NigfgaeTbCca MPOCTOMY Ta OCTAaTOYHOMY BU3HAYEHHHO: KOXKEH
MUTeLb PaKTUUHO OKPECHIOE ii Mexi caMMM crnocoboM 3aincHeHHsa aii [5]. Came
TOMYy MepdopMaHC 0COBNMBO YYTIMBUM OO0 KYNbTYPHUX 3MiH i 30aTHMUIN LWBUOKO
BK/1HOYATW HOBI COLLiaNibHi KOO MW, TEXHOMOrI Ta Moae i KOMyHiKaLiii.

MeTa CTaTTi — BU3HAUUTK XapaKTep TpaHchopMaLiv nepdopMaHCy B CyHacHin
KynbTypi Ta chOoOpMyntoBaTV KPUTEPIi PO3MEXYBaHHSA XYOOXHbOI MPAKTUKMK,
WNPLWOI  KyNbTypHOI nNepdopMaTUBHOCTI M MO3axydOoXKHiX cTpaTerin, Lo
IHCTPYMEHTanbHO  BUKOPWCTOBYIOTb 3acobum  nepdopmaHcy. MeTtomonoris
OOCNIIKEHHA MOEOHYE  KYNbTYPOMOriYHMMA |  MUCTEeUTBO3HABYMKM  Migxoau,
MOPIBHANBbHWM aHaNi3 Ta MeToa Kenc-cTagi. Lle gae 3Mmory 3icTaBUTKM noAii 3 pisHUMM
PYHKLUIOHANbHMMM OOMIHAaHTaMM — MUCTELbKOW, MOMITUYHOK, PEeKTaMHOK Ta
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COLLIaNIbHOIO — | MPOCTEXUTU, AK 3MIHIOETLCA CTaTyC NepdopMaTUBHUX MPUMNOMIB
3aMeXXHO Bif aBTOPCbLKOI MeTW, KOHTEKCTY M MoAeni B3aeMogii 3 ayauTopieto.
HaykoBa HOBW3Ha MOAAra€ B YTOUYHEHHI MOHATTS «nceBoonepdopMaHc» He 49K
OLiHHOro 0O3HayeHHAa abo CMHOHIMa HeBOANoOro MMUCTELbKOro TBOPY, a 4K
aHaNITMYHOI Ha3BM MO3axXydOXXHbOi [Aii, Lo BiOTBOPIOE OKPEMI CTPYKTYPHI I
KOMYHIKaTMBHI 03HaKM nepdopMaHcy.

OOHIieo 3 KIOYOBUX O3HaK NepdopMaHcy € TinecHa MPUCYTHICTb. Tino
BMKOHaBLSA CTa€ He iNMOCTpaUiEo 0O Hanepen 3a4aHoro TeKCTY, @ MOBHOLIHHUM
HOCIEM CMUCAY, MaTepialioM i MicLLeM 30incCHEeHHSA XyO0XXHboI mogii. Y pagankanbHMX
npakTnkax 1960-1970-x pokiB, 30KpeMa B poboTax [kMHKM [laH Ta MapuHu
ABpaMoBMY, TiINECHICTb Morna AOBOAUTUCA OO MexK Qi3MYHOro BMMPOOYyBaHHS,
nepeBodsyYM MUTAHHA MPO XYOOXHIM YECT Yy MMOWMHY €TUKU, PU3nKy, 60510,
BUTPWBANOCTI Ta CNiBBiAMoBiAaNnbHOCTI rnagada. Qiwep-JlixTe no'a3ye crneymdiky
nepdopMaTUBHOI NoAil 3 B3aEMHOIO [i€t0 BUMKOHABLLIB i rng4adiB, yHaAcnigok Kol
3HaYEeHHSa He MPOCTO NepenaETbCca Bif aBTOpa 4O ayAMTOpPIi, @ BUHWMKAE B MPOLECI
caMoi 3ycTpivi [4].

BaknmBoto gna po3yMiHHA nepdopMaHcy € i MOro gpamMaTtypridyHa npupoaa.
Monpw NowunpeHe ysaBNeHHa Npo abCcoNMtoTHY CMOHTaHHICTb, MepdopMaTMBHa Aida
HepiOKO Mae 3a3fanerifb OKPEeCNeHUM KOHUENTyanbHUM Kapkac. M. Kpunuyk,
aHani3yto4YM cydacHi TeaTpanizoBaHi GOpPMU, 3ayBarkye, WO «MOXXHa BBa)aTu
iCHYBaHHSA OBOX PIiBHIB ApaMaTyprii Takoro poay» [1]: nepwmi nocrtae 9K 3aaym
aBToOpa, Apyrnn GopMyeTbca 6e3nocepenHbo Mig 4Yac yTiNeHHA KoHuenuii 3a
y4acTo BUKOHABUSA M ayamTopii. [JoCniaHMK TaKoXX BUOKPEMIIIOE cepen CKNagHuKIiB
ApaMaTypridyHoro 3agymy MeTy nepdopMaHCy, ApamMaTyprito Micus, 3ByKOBe
PilLEHHS, XapaKTeEPUCTMKY MEePCOHaXiB, B3aeModito 3 ayauTopieto Ta ¢iHan [1].
Takui Nigxia BaxkKnmMBmiA And Haloi TEMU, OCKINbKW AA€ 3MOTY BiOPI3HATM XyOOXXHbO
OpraHi3oBaHy Noaito Big 30BHIiLLHbLOIO HacNiayBaHHS il IPUMNOMIB.

MNiTep BpyK, KOUTUYHO OLLIHIOKOYM YAaCTUHY XerneHiHriB 1960-x poKiB, BOgHOYacC
BM3HaBaB IXHIO HAA3BMYaMHY OIEBICTb WOA0 ayaMnTopIl. Y «[MOpOXHBbOMY MPOCTOpPI»
BiH QOPMYMNIOE MOKA30BY AOYMKY. XeMneHiHrM nopoaunm «He Haunerwi, a
HavBUMOTNMBIWI dopMm» (Nepeknag Haw. — M. K) [3]. loeTbca npo ocobnumey
BiAMOBIOANbHICTb 3@ MOMEHT, KOMM LWOK abo HecrogiBaHka pobnaTb rngnada
BIOKPUTILLMM | yBaXKHiWWMM. LIa BnacTuBicTb nepdopMaHCy — LLBMAKO 3MiHIOBATU
PEXXUM CMPUNHATTA M aKTUBI3yBaTU peakLiito ayauTopii — Buasmnaca npmBabnmBoto
He nuLwe oas MUCTEUTBa, a M A9 NoNiTUYHMX TEXHOSOrIN, Mefdia Ta peKnamMu.

Ona onucy nopibHUX BWMaOKiB Yy MeXkax LUiei  cTaTTi  gouinbHo
BUKOPUCTOBYBATK poboye NoHATTS «nceBaonepdopMaHc». BoHO He npeTeHaye Ha
CTaTyC yCTalfleHoi XXaHpoBoi gediHiLii, a No3Ha4Ya€ No3axyooXXHIo AOito, 9ka CBiAOMO
abo HeCBiJOMO BUKOPUCTOBYE XapaKTepHi MexaHiaMun nepdopMaHcy, He Makoun
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BOOHOYAC aBTOHOMHOI XyOOXXHboOi KoHLUenuii. Cepen TaKMX MeXaHIi3MIB MOXHa
Ha3BaTW MPOBOKALitO, enaTaxXX, ePpeKT HecrnodiBaHKM, Be3nocepenHE 3anyyYyeHHs
MPWUCYTHIX, Bi3yanbHy abo TiNecHy HaOMIipPHICTb, CTBOPEHHA HEe3BUYHOro
MPOCTOPOBOIO KOHTEKCTY, Py 3 colianbHUMKM PONAMU, MEINHICTb | CUTYaTUBHICTb.
KntouoBoto BIgMIHHICTIO TyT € He dopMa fii, a ii PyHKLioOHaNbHa CNPAMOBAHICTb Ta
aBTOPCbKa iHTeHLiA.

Po3MeXxyBaHHSA LMX ABULL, OOLIIbHO 34IMCHIOBATK 33 CYKYMHICTIO KpUTepiiB.
Mepwnin — HaFBHICTb XyOOXHbOI KOHLEeMuii, Wo He BUYeprnyeTbCA 30BHILLUHIM
edekToM. [Ipyrmn — XapakTep aBTOPCbKOi IHTeHLi: MUCTeLbKa MNoAaig CTBOptoe
CaMOCTiMHe nmMone iHTepnpeTauii, Tooi daK nonitmyHa abo peknamMHa akLuia
nepeBaXXHO CrNpsAMOBaHa Ha Hanepen BM3HAYeHUM pe3ynbTaT. TpeTin Kputepin —
CTaTyC y4acHMKa: y nepdopMaHCi BiH CMIBTBOPUTb 3HAYEHHS, @ B TEXHOMOrIYHIM
KOMYHiKalii MO)e MnocTaBaTU pPecypcoM BUOMMOCTI abo agpecaTtoM BMIMBY.
YeTBEpPTUIN — CMUCIOBa aBTOHOMIS, TOOTO 30aTHICTb Nofii 36epiraTv 3Ha4YeHH:A No3a
6e3nocepenHbOO YTUIITAPHOK METOHO.

NMOKa30BMIWM YKPAIHCbKMIM MPUKIa4 MOXHa 3HaAMTK Yy chdepi NapnaMeHTCbKOI
noniTnkn. 27 KkBiTHA 2010 poKy nig 4Yac patudikauii yrogn npo MpoaoBXEHHS
nepebyBaHHa YopHoMopcbkoro ¢pnoTy Pocincbkoi @enepadii B Kpumy 3acigaHHs
BepxoBHOi Pagun YKpaiHu cynpoBomyyBanoca 6iMkaMy, KUMOAHHAM Q€lb Yy
HaNpPsaMKy Mnpe3uaii Ta 3acToCyBaHHAM OMMOBMX LUALLIOK; FOMOBY MNap/laMeHTy
BonognmMupa JlnTBMHaA Big S€ub MNPUKPWBaANM Mapaconamum [8]. 3 nornaay
MUCTELTBa Le He nepdopMaHC, OCKINbKKM Nodisd He Mana aBTOHOMHOI XyOOXHbOI
MeTu. MpoTe cnoci6 ii MedinHOro icHyBaHHSA — pi3ki Bi3yanbHi 0b6pa3u, TinecHe
MPOTUCTOAHHS, CMMBOMIYHI MpeaMeTn, edeKT LWOKY M MUTTEBA TUPAXKOBAHICTb
KagpiB — [OEMOHCTPYE, 4K TMoniTU4YHa noBediHka MoXe HabyBaTu O3HakK
ncesgonepdopMaTMBHOCTI.

I[HWY Mooenb penpe3seHTye [lomMapaHdyeBa peBontouia 2004 poky. Tyt
HEKOPEKTHO Ha3MBaTW cam CyCniNbHO-MNONITUYHNI npouec
ncesgonepdopMaHCOM, adyke MNoro 3MICT He 3BOAUTbCHA OO0 BWAOBULILHOI
KOMYHiKaLlii. BogHo4yac OoCnigHMKM MEePEeKOHNIMBO MOKa3ytoTb MOro MNOTYXKHUN
CUMBOMIYHMM | nepdopMaTMBHUI BUMIp. E. Hapsceniyc iHTepnpeTye nogii
NoMapaH4yeBOi peBOMtOUIi 9K CMMBOMIYHO HACUYEHUMW  COLLIOKYNbTYPHUMN
nepdopMaHC, y AKOMY BaXKNMBY PO/b BidirpaBanu KynbTypHi cueHapii, akTopw,
ayauTopii Ta MoniTMYHI penpe3eHTauii [6]. omMapaHyeBUIM KoOAip, MacoBa
MPUCYTHICTb Ha ManaaHi Hesane)HOCTi, My3KrKa, NMOBTOPIOBaHI KOMEKTUBHI Aii,
CLEeHIYHa opraHizauis npocTtopy v Ny6nivyHi 3BepHEeHHA CTBOPIOBanu cnifibHe none
CUMBOJIYHOI y4acTi. YCEHKO TaKOX BM3Haydae 2004 piK 9K BaK[IMBUMN MOMEHT
aKTMBI3aUii NONITUYHOI NpobneMaTUKM B Cy4aCHOMY YKPAIHCbKOMY MUCTeUTBI Ta
NONITUYHOMY aKLLiOHI3MI [9]. OTXKe, Y LiIbOMY BMMAaAKY OOLLIMbHILLE FOBOPUTU HE MPO
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«iMiTauito MUCTeuTBa», a MNPO B3AEMOMPOHMKHEHHS MONITUYHOI aii, pwuTyany,
BUOOBULLHOI Ky/bTypW Ta NepdopMaTUBHUX CTPaTErIN.

He MeHW aKTMBHO I[HCTPYMeHTapin nepdopMaHCy BUKOPUCTOBYETHCS
peKnaMHOoW iHOyCTpieto. Buxig peknamMm B MICbKMIM MPOCTip, MepeTBoOpeHHd
MOBIOOMMEHHS Ha NOLIt0 Ta 3aNyyeHHa BUWMAAKOBUMX MEPEXOXKMX MepeBOAATb
KOMYHIKaLIO 3 PeXMMy CMNOCTEPEXKEHHS B PEXMM ydacTi. [poTe NpUHLMMOBA
BIOMIHHICTb MONArae B TOMY, WO peKIaMHa Aid Ma€ 3a3ganeriob BU3HA4YeHy
nparMaTuUYyHy MeTy, LiNboBY aydAuTOpito Ta KpuTepii edeKTMBHOCTI. Tam, ge
XyOOXXHIM NepdopMaHC MOXKe 3anmLaT rnghnadveBi MpocTip 419 HEBU3HAYEHOCTI
CynepeysinBoro npoYmMTaHHs, pPekK/IaMHa KOMYHIKauiga nparHe crnpamMyBaTu
peakuito B 6iK ynisHaBaHHA 6peHay, eMOLIMHOro 3a1y4eHHs abo CnoXXmB4oi aii.

Noka3soBMM MpPUWKNAAoOM € KammaHia T-Mobile «Dance», peanisoBaHa
areHTCTBOM Saatchi & Saatchi Ha noHOOHCbKOMY BOK3ani Liverpool Street y CiuHi
2009 poKy. Y roavHy nik 350 nigrotoBneHMX TaHLIBHWKIB, 3aMacKoBaHMX Mnig
3BMYAMHMX MacaxkKmMpiB, PanNTOBO Mo4ann BUKOHYBaTW ChifibHY xopeorpadito;
peaKLii peanbHMX Nepexoxxmx GikcyBanm NpMUXoBaHi KaMepK, a caMa Noais crtana
OCHOBOIO  TefeBi3iMHOro peknamMHoro ponuvka [7]. 3a dopMoto  akuiga
BUKOPUCTOBYBana npumomMm odnewmodby m nepdopMaHCy — HecnoaiBaHiCTb,
BTOPrHEHHS B MOBCAKAEHHWI NPOCTIpP, TINECHY MPUCYTHICTb, MAaCOBY Ait0, peakKLito
HenigroToBneHoi ayamTopii. OgHak yci Li eneMeHTn 6ynun peTenbHO CnlaHOoOBaHI
nignopankoBaHi 6bpeHaoBiM cTpaTerii. CaMe Taka PyHKLIiOHaNnbHa NepeopieHTal,iqa
Jobpe intocTpye MexaHiaM nepexogy nepdopMatMBHOI dopMM B pPeKNaMHy
TEXHONOTIHO.

Buxio nepdopmaHcy 3a TpaauuiMHi MUCTeUbKi ManaaH4YMKKM He 3aBXau
O3Haya€ BTpaTy XyOOXXHbOro crtaTycy. NOKAa30BMM € MPOEKT HiMeLbKOi MUCTKUHI
Angie Hiesl «x-times people chair» («x-mal Mensch Stuhl»), ynepulie peanizoBaHum
y KenbHi 1995 poky. Ha dacapax 6yniBenb Ha BUCOTI MPUOBNN3HO YOTUPbOX—CEMMU
MeTpiB BCTaHOBMOBANM 6ini cTanesi CTinbLyi, Ha AKX ntoam BikoMm Big 60 0o 80 pokiB
BMKOHYBanu MoBcAKAeHHI aii [2]. MepeHeceHHa MNpuBaTHOI MOBCAKOAEHHOCTI Yy
BIOKPUTUM MICBbKMIM MPOCTIp pobuno crapicTtb BUAMMOW. Ha BiOAMiHY Bifg
ncepgonepdopMaHcy, LA Oig MaE XyOOoXHIO KOHLUEMLi, NpoayMaHe NpoCcTopoBe
pilleHHa Ta cucTeMy 06pas3iB; CoLiaNlbHMI 3MICT TYT He 3aMillye MUCTELTBO, a
peanisyeTbca Yepes HbOoro.

3anponoHOBaHE PO3MEXKYBAHHSA MaE TaKOXX ETUYHMK BUMIpP. NepdopMaTUBHI
TexHonorii 3gaTHi iHTeHcudikyBaTU eMolii, TMMYacoBO MocnabnoBaTh 3BUYHY
OWCTaHLUilO crnocTepirada M CMOHYKAaTWM OO0 HeramHoi peakuii. ToMy Ba)kK/IMBO
3BaXkKaTW Ha AO0OPOBINbHICTL Yy4acTi, MOIHOOPMOBAHICTb AyAUTOPIi, MOXIMBICTb
BiAMOBW, 6e3rneKy BWMKOHABLIB i rNagadiB, @ TAaKOX Ha Crocié BUMKOPUCTaHHA
3adiKCOBaHUX peaKuin. Y XyOOXXHbOMY NepdOpMaHCi PU3MK i MPOBOKALLIA MOXYTb
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OyTV KOHLEeNTyallbHO BMOTMBOBaHWMM, ane He CKACOBYKOTb BigMoBiAaNbHOCTI
aBTOpa. Y peKnaMHin UM NoNiTUYHIN KOMYHIKaLi Ui caMi mMpunoMuy noTpebytoThb Lie
KPUTUYHILLOI OLLIHKK, OCKINIbKM MPKMXOBaHa pPexxmcypa y4yacTi MOXe CTBOPHOBATU
iNMO3it0  CMOHTAHHOI CyCniNbHOI NIATPUMKM abo MnepeTBOPOBATM NOAMHY Ha
MaTepian KOMyHiKaLiMHOI KaMMnaHii 6e3 ycBigoMneHoi arogu.

BUCHOBKMW. TpaHchopMaLia nepdopMaHCy B CydacHi KynbTypi BiobyBaeTbCs
yepe3 MOLWMPEHHA MOro MexaHi3MiB y chepun 3 iHWMMU LINgMU Ta pexmMamMm
PYHKLUIOHYBAHHSA. [lofiTMYHa KOMYyHIKauig 3ano3undyye MpOBOKALLito, TifleCHy
eKCrnpecito i MefdinHy BUOOBULLHICTb, peKfamMa — HeCMNoAiBaHICTb, IHTEePaKTUBHICTb
Ta 3a/lydeHHa ayauTopii; couianbHO OPIEHTOBAHE MUCTELTBO BUKOPWUCTOBYE LU
3acobwu, 36epiratoum ABTOHOMHY XYOOXHIO KOHLEMLito. MoHaTTa
«ncepgonepdopMaHC» AOLiINTbHO 3aCTOCOBYBAaTU NMLLIE 00 MO3axyO0XHiX MPaKTUK,
AKi BiOTBOPIOOTb O3HaKWM MepdopMaHcy 6e3 MUCTeLbKOro 3aBAaHHA. Macosi
MONITUYHI NoAiil He BApTO peayKyBaTh 4O NceBAOMepPdPOPMaHCY: BOHM MOXYTb MaTu
nepdopMaTUBHUIMA BUMIP, ane IixHA CcycnifibHa M[pupoda 3Ha4yHO wWupLla.
MNepCcneKTUBHMM € OOCNIOXKEHHA LMDPOBUX | TIBpUOHMX GOPM, Y AKUX MEeXa Mix
XYOOXXHbOLO A€o, MediMHOK MOMAIE Ta TEXHOMONIED BMIMBY CTaE PYX/TUBILLIOHO.
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FROM DOT TO CENTER: REPETITION, VISUAL
RHYTHM, AND SYMBOLIC ADDRESS IN THE
CONTEMPORARY ART OF OLGA SOKOLIUK

Iryna Fedorenko'

1. Doctoral Candidate, Faculty of Philosophy, Specialty: Art Studies
Ukrainian Free University, GERMANY

Olga Sokoliuk's artistic practice can be interpreted as a contemporary form of
symbolic abstraction in which ornamentality, repetition, and centered composition
operate not merely as formal devices but as mechanisms of meaning. Whereas
earlier research approached her work primarily through the categories of mandala,
sacred geometry, and Ukrainian cultural symbolism [1], the present study focuses
on the dot, repetition, and the compositional center as basic elements of an
individual visual language.

A formal-compositional analysis of Sokoliuk's works shows that the dot retains
visual autonomy and is not reduced to the optical function associated with
historical Pointillism. In the circular composition, numerous dots form concentric
chromatic bands, directing the viewer's gaze from detail to totality and back again.
In the rectangular works, radial and petal-like motifs are combined with painterly
splashes, tonal transitions, and minor asymmetries. Repetition therefore produces
rhythm through variation rather than mechanical identity. The center organizes
the multiplicity of elements and establishes a double movement: inward toward a
semantic core and outward toward the periphery.

This visual system may be considered in relation to the Ukrainian ornamental
tradition without claiming a direct quotation of specific folk motifs. Ukrainian
ornament is historically structured through rhythm, symmetry, repetition of signs,
circles, rosettes, vegetal elements, and geometrized forms [2]. In Sokoliuk's works,
this structural memory is transformed through the language of contemporary
abstraction. Ornament functions not as an ethnographic replica but as a method
of organizing visual experience, connecting cultural memory with individual
perception and allowing traditional compositional principles to enter a
contemporary artistic context.
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The principle of serial repetition also makes a comparison with Yayoi Kusama
productive. In Kusama's practice, dots and Infinity Nets develop through
accumulation and the expansion of repeated elements into potentially limitless
space [3; 4]. Sokoliuk's compositional logic, however, is different. Kusama often
weakens or removes a stable center in favor of an all-over visual field, whereas
Sokoliuk repeatedly restores the center as a semantic nucleus. Her repeated
elements are organized concentrically and radially; consequently, the idea of
infinity is articulated not through dispersion but through ordered expansion from
a central point.

This understanding of form corresponds with the artist's own position.
Sokoliuk defines her mission as an attempt to "speak the truth through the
language of art" and describes the encounter between a work and its viewer as a
moment of recognition (O. Sokoliuk, personal communication to the author, 2026).
In this context, symmmetry and repetition acquire a communicative function: they
slow perception, concentrate attention, and create a space for individual
interpretation. The dot becomes rhythm, rhythm becomes structure, and structure
becomes a means of mediating inner experience to the viewer. Sokoliuk's art can
therefore be situated at the intersection of contemporary symbolic abstraction,
transformed ornamental memory, and the broader search for visual languages
capable of expressing experiences that resist direct verbalization.
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