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OPI'AHIYHE 3EMJIEPOBCTBO K ®AKTOP
S3bEPEXEHHSA POAIOYOCTI I'PYHTIB

Kupuibuyk Anxena MukosaiBHa,
K.C.-T.HayK, CT.H.CII. JJabopaTopii MOKa3HUKIB SKOCTI COPTIB POCIHUH
YKpaiHCbKU IHCTUTYT €KCIIEPTHU3HM COPTIB POCIUH

Huukaniok I'annna BajieHTHHIBHA,
H.CII. Ja0opaTopii MOKa3HUKIB SIKOCTI COPTIB POCIIMH
YKpaiHCbKUM IHCTUTYT €KCIIEPTHU3H COPTIB POCIUH

be3npo3Bana Ipuna BorogumupiBHa,
H.CII. JJaDOpaTopii MOKa3HUKIB SKOCTI COPTIB POCIHUH
VYKpalHCbKHIA IHCTUTYT €KCIIEPTU3U COPTIB POCIHH

CydacHuUN pO3BUTOK arpapHOro BUPOOHHUIITBA CYNPOBOJKYETHCS 3HAYHUM
AHTPONOIeHHUM HAaBaHTA)XEHHSM Ha HPUPOJHI PECypcH, 30KpeMa Ha IPYHTOBUH
nokpuB [l]. IHTEeHCHMBHE 3acTOCyBaHHSI MIHEpPAJIbHUX JOOpPHUB, MECTULUAIB Ta
NIMOOKOTO MEXaHIYHOTO OOpOOITKY TIPYHTY CIpHUS€ 3POCTAHHIO BpPOXKANHOCTI
CLITBCHKOTOCTIOAAPCHKUX KYJIBTYp, MPOTE€ BOJHOYAC MPHU3BOAUTH 10 JAerpajarii
IPYHTIB, 3HIDKEHHSI BMICTY TYMYCY, MOTIPIICHHS CTPYKTYpPHU IPYHTY Ta MOPYIICHHS
MPUPOIHUX O10re0XIMIYHUX MPOIIECIB [2].

VY 3B’S3Ky 3 LHMM OCOOJIMBOI aKTyaJbHOCTI HAaOyBa€ PO3BUTOK OPIraHIYHOIO
3emMiIepo0CTBa, sIKe TMepeadavyac BUKOPUCTAHHS €KOJIOTIYHO OE3MEUYHUX TEXHOJIOT1H
BUPOOHMIITBA CUTbCHKOTOCIIOIAPCHKOI MpoAyKIii. OpraniyHa cucteMa 3emiiepo0cTBa
0a3yeTbCsi Ha NPUHIMIAX 30€pEeKEHHS PpOAIYOCTI IPYHTIB, paliOHAIBHOIO
BUKOPUCTAHHS MMPUPOHUX PECYPCIB Ta MiHIMI3allli HETATUBHOTO BILTMBY Ha JIOBKIJIA
[3].

BaxxnmuBUM acrieKTOM OpPraHigHOTO 3eMJIEpOOCTBA € MIATPUMAHHS Ta BIATBOPEHHS
rYMyCOBOro cTaHy IpyHTiB. Came oOpraHiyHa pe4yOBMHA IPYHTYy BHU3Haya€ HOro
arpod13u4Hi, arpoxiMiyHi Ta 610JI0TiUHI BIACTUBOCTI [4]. Tomy AochiKeHHS 3MiH
arpoXiMIYHUX MOKa3HUKIB IPYHTIB y CHUCTEMI OpraHiyHOro ab0 HaOIMKEHOTO 0
OPraHivHOTO 3eMJIEPOOCTBA € BAKIMBUM HAYKOBUM 3aBJIaHHSIM.

JlocniKeHHsT arpoXiMIYHOTO CTaHy IPYHTIB J03BOJISIE OI[IHUTH BIUIUB CHCTEMHU
3eMJIepoOCTBa Ha POAIOYICTh TPYHTIB Ta BHU3HAYUTH TEPCIEKTUBH PO3BHUTKY
OpraHi4YHOTO0 BUPOOHUIITBA.

[IpobGsieMu PO3BUTKY OPraHIYHOTO 3eMJIEpPOOCTBAa Ta 30€pPEKEHHS POJIOYOCTI
I'PYHTIB HIMPOKO JOCIIJKYIOTHCS BITYM3HSHUMU 1 3apyOLKHUMHM HAyKOBISIMU. Y
nparsix 6araTb0X yU4€HUX HaroJoIIy€eThCs, [0 OpraHiuHe 3eMJIEPOOCTBO € BaXJIUBOIO
CKJIaJIOBOIO CTaJIOr0 PO3BUTKY arpapHoro cekropy [5-7].

3HayHa yBara NpUIUISETHCA POJIl OPraHIYHUX JTOOpUB, CHIIEpPaTIB, OaraTOpPiYHUX
TpaB Ta palliOHAJIBHUX CIBO3MIH Yy MIATPUMaHHI POIOYOCTI IPyHTIB. JlocimKkeHHs
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MOKa3yIOTh, 10 3aCTOCYBAaHHS OPTraHIYHUX TEXHOJIOT1H CrpHsie HAKOTTMYEHHIO TYMYCY,
MOKpPAIIEHHIO CTPYKTYPHU I'PYHTY Ta MiABUIIECHHIO HOT0 610JI0T1YHOT aKTUBHOCTI [ 5, 7].

Bognouac BaXJIMBUM HAmpsiMOM HAayKOBHUX JIOCHDKEHb € aHalli3 3MIH
arpoxiMIYHMX TOKa3HUKIB TPYHTIB Yy MPOLECI TPUBAJIOTO BUKOPHUCTAHHS PI3HUX
cucteM 3emiiepobctBa. OcoOIMBY yBary NpUAUISIOTH TAKUM MOKA3HUKAM, SIK PEaKIlis
rpyHTOBOrO po3uuHy (pH), BMICT rymycy, 3abe3neueHicTb a3oToMm, (ocdopoMm i1
KaJlieM.

OTxe, MPOBEACHHSA arpoXiMiYHOTO MOHITOPHUHTY IPYHTIB y TOCIOAApCTBaX, IIO
BUKOPHUCTOBYIOTh €KOJIOTIYHO OpIEHTOBAHI TEXHOJIOTii, € BAXJIUBUM JJISI OIIHKU
e(eKTUBHOCTI OPTaHIYHOTO 3eMJIepOOCTBA.

JlocmiKeHHST POBOIMITN HA CUTHCHKOTOCTIONAPCHKUX YTIIAX TOCIOAAPCTBA i€
BHUPOILYIOTh 3€PHOBI, 36pHOO00OBI Ta TEXHIYHI KyJIbTYpPH, & TAKOX 3aCTOCOBYIOTH
€JIEMEHTH €KOJIOT1YHO OPIEHTOBAHOT CUCTEMH 3€MJIEPOOCTBA.

ATpOXIMIYHUM CTaH TIPYHTIB OLIHIOBAJM 3a PE3yJbTaTaMH arpoXiMi4HOIO
MoHITOpUHTy y 2007-2022 pokax. BuzHauanu Taki NOKa3HUKHU: PEAKIIIO0 IPYHTOBOIO
cepenoBuimia (pH), BMICT TyMmycy, JETKOTIIpOII30BaHUI a30T, pyxomi Qopmu
dhochopy, oOOMiIHHHUH Kalliil, MIKPOEIIEMEHTH.

Pe3ynbraTty arpoxiMiuHOTO MOHITOPUHTY MOKa3aJH, 10 B yMOBaX BUKOPUCTAHHS
€JIEMEHTIB OpTraHiYHOTO 3eMJIEpOOCTBa BiAOYBaIOTHCS TIMO3UTHBHI 3MIHHU Yy
BJIACTUBOCTAX IPYyHTIB. (CepelHbO3BaXKEHI TMOKA3HUKU  EKOJIOro-arpoXiMiuHOI
nacrnopTU3alli 3eMeib TocnoIapcTBa HaBeICHO B Ta0uIl 1.

Tabmurs 1.
CepenHpo3BaKEHI MOKa3HUKH €KOJIOT0-arpOXIMIYHOI MACOpTU3ALlll 3eMellb
CLIbChKOTOCTIOAAPCHhKOTO npu3HadeHHs, 2007-2022 pp.

No 3/ Pix O0cTexeHa pH rymye, % Bwmict, MI/Kr rpyHTY
IUIola, ra N P->0s K20 B Mn
1 2007 460,50 6,6 3,51 179,0 | 169,0 | 118,0 | 0,9 | 82,0
2 2012 460,50 6,73 4,23 1884 | 1474 | 136,8 | 1,05 | 66,8
3 2017 460,00 6,47 4,35 161,5 145,8 1486 | 2,23 | 24,1
4 2022 452,44 7,13 4,53 187,1 134,3 126,0 | 1,97 | 25,1

3rifHo 3 pe3ysibTaTaMH JOCIHIJKEHb, 3arajbHa IUIONIAa OOCTEKEHUX 3eMeNb Y
2007-2017 pokax cranoBmia O0au3bko 460 ra, Tomi sk y 2022 poli BOHa IO
3MEHIIMIIACh 1 cTaHoBUIa 452,44 ra. Ile Moxke OyTH OB’ s13aHO 31 3MIHAMU Y CTPYKTYPi
3eMJICKOPUCTYBaHHS 200 YTOUHEHHSIM MEX OOCTEKEHUX JIISTHOK.

Peakiiss TpyHTOBOTO CEpeNOBHINA MPOTATOM  JIOCIIHPKYBAaHOTO TEPiOAY
XapaKkTepu3yBaiacs HE3HAUHUMHU KOJHMBAHHIMH, aJieé 3arajoM CIIOCTEpIraeThes
TEHJIEHII O HeUTpai3alli IpyHTOBOTO po3unHy. 3HaueHHs pH 3miHtoBasocs Big 6,6
y 2007 poui mo 7,13 y 2022 porri, 110 BIAMOBIZA€E MEPEXoy Bia CJIAOOKHUCIOL 10
OJM3bKOT 70 HEUTpalIbHOI peakilii CepeloBHINa, CHPUSITIMBOI Uil OUIBIIOCTI
CITbCHKOTOCTIOIAPCHKUX KYJIBTYD.

BaxxnmuBUM MOKAa3HUKOM POJIOYOCTI TPYHTIB € BMICT Tymycy. Jlani Tabmui
CBIT4aTh MPO MOCTYMOBE 30UIBIIIEHHS Horo KoHmeHTparii: 3 3,51% y 2007 pori 10
4,53% y 2022 pomi. Haiibinbm 1HTEHCHMBHE 3pOCTaHHS I[HOTO IMOKAa3HUKA

9
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cnocrepiranocsa y 2012 poti, Ko BMICT TyMmycy cTaHOBUB 4,23%, 1110 CBIAYUTH MPO
HAKOIMMWYEHHS OPTaHIvYHOT PEYOBUHHU Y IPYHTI Ta MOKPAIIEHHS HOr0 TYMYCOBOI'O CTaHy.

[logo  3a0e3medeHOCTI  IPYHTIB  €JIE€MEHTAaMU  JKMBJIEHHS, TO  BMICT
JIETKOT1poJi130BaHOro a3oTy (N) mpoTAromM AOCIIIKYBAHOTO TEPiOay KOJIHUBABCS Y
mexax 161,5-188,4 mr/kr rpynty. HaliBumuii nokaznuk Oyio 3adikcoBaHo y 2012
pori (188,4 mr/kr), Toai sk HaitHwkunid —y 2017 pomi (161,5 mr/kr). ¥V 2022 pori
piBeHb a30Ty cTaHoBuUB 187,1 MI/Kr, 10 CBIIYUTH TMPO JIOCTAaTHIM piBEHb
3a0€3Me4YEeHOCTI IPYHTIB UM €JICMEHTOM.

Bwmict pyxomux dopm dochopy (P20s) mpoTsrom moCHiIKyBAaHOTO TEPIOIY
JEMOHCTPY€E TEHJACHINIO 1O TMOCTynmoBoro 3HmwkeHHsA. SAxmo y 2007 pormi ioro
KOHIIeHTpallis cranoBmwia 169,0 mr/kr, To y 2022 pori BoHa 3meHmmiacs a0 134,3
Mr/kr 1pyHTy. Ile Moxke OyTuM mMOB’si3aHO 3 BHHECEHHSM (Qochopy BpoKaeEM
CLITIBCHKOTOCTIOJIAPCHKUX KYJBTYpP 3a BIACYTHOCTI JOCTaTHHOI'O MOMOBHEHHSI 3aIaciB
L[bOTO €JEMEHTA Y I'PYHTI.

Bwmict o6minnoro kamito (K:0) y rpyHTax rocmojapcTBa 3MIHIOBABCS Y MeXax
118,0-148,6 wmr/kr rpyHry. HaiiBummii piBeHb 3a0€3MEeUeHOCTI KallieM OyJio
3adikcoBano y 2017 pori (148,6 MI/KT), TICIIS 4OTO CIIOCTEPITa€ThCS MTEBHE 3HMKECHHS
nokazHuka g0 126,0 mr/kr y 2022 poui. He3Baxkatouu Ha 11e, 3a0€3MEUYEHICTh KaTieEM
3JIMIIAETHCS HA CEPEIHBOMY PiBHI.

AHaJti3 MiKpOeJIEeMEHTHOT0 CKJIaTy IPYHTIB ITOKa3aB, 110 BMIicT 60py (B) mpoTtsarom
nociipkyBaHoro nepioay 3pic 3 0,9 mr/kr y 2007 poui go 1,97 mr/kr y 2022 por, 3
MakcumymoMm y 2017 pori (2,23 mr/kr). BogHodac cioctepiraeTbesi 3Ha4UHE 3HKCHHS
BMicTy Maprasio (Mn): 3 82,0 mr/kr y 2007 poui go 25,1 mr/kr y 2022 potii.

Pe3ynbrati €KoJ0oro-arpoxiMigyHOi MacnopTu3alli CBIIYaTh PO IMO3UTUBHY
IUHAMIKy TYMYCOBOTO CTaHy Ta HEHTpami3alilo KHUCIOTHOCTI TIPYHTIB, IO €
BOKJITMBUMH YMHHUKAMH TT1IBUIIIEHHS IXHBOI POI0U0CTi. BomHOYAC 3HMKEHHS BMICTY
dbochopy Ta mapraHifro Bkazye Ha HEOOX1IHICTh yAOCKOHAJIEHHS CUCTEMHU yA00OPEHHS
3 METOIO MIATPUMAHHS ONTUMAIBHOTO 0aJaHCY MOXUBHUX €JIEMEHTIB Y IPYHTI.

MoskHa 3pOOWTH BHCHOBOK, IO OpraHi4HE 3eMJIEPOOCTBO € MEPCIEKTUBHUM
HaIpsiIMOM CTaJOro PO3BUTKY arpapHoro BUPOOHHUIITBA. 3aCTOCYBaHHS €JIEMEHTIB
OpraHIYHOTO 3eMJIEpOOCTBA CIPHUSE MOKPAIICHHIO T'YMYCOBOTO CTaHY IPYHTIB. 3a
mepios JOCHIKeHb BMICT rymycy 3pic 3 3,51% mo 4,53%, 1o CBIZYUTH PO
HAKOIUYEHHS OpTraHIvyHO1 peyoBUHU. Peaxilisi I(pyHTOBOTO CepeIoBUINA 3MIHIIIACS Bi
cnabokucoi 70 0JM3bKOi A0 HelTpanbHOI. JIJIsi miATpUMaHHS ONTUMAIBHOTO PiBHS
320€3MeUYCHOCTI POCIUH MOKUBHUMH €JIEMEHTaMU HEO0OXiTHO yIOCKOHAJIUTH CUCTEMY
OpraHigyHOro yJI00pEHHS.
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The phenomenon of anamorphosis is typically conceptualized within visual artistic
practices that combine the refined aesthetics of optical illusion with technical virtuosity
in manipulating perspective. As an artistic device, anamorphosis has long attracted the
attention of art historians. Classical studies trace the origins of anamorphic imagery —
often described as distortion images — to Renaissance experiments with perspective. In
particular, the notebooks of Leonardo da Vinci contain drawings of distorted forms,
such as an eye or a child’s face, that become recognizable only when viewed from a
specific angle.

One of the most famous examples of this visual strategy is the anamorphic skull in
The Ambassadors by Hans Holbein the Younger. At first glance, the shape appears as
an elongated, almost abstract object. Yet when the viewer changes the viewing angle
and distance, the distorted form resolves into a skull — a striking visualization of the
memento mori motif, reminding the viewer of the fragility of life and the inevitability
of death. In this sense, the image anticipates the symbolic logic of the vanitas tradition
in still-life painting.

Over the past five centuries, anamorphic imagery has repeatedly appeared
throughout the history of European visual culture. A particularly significant revival
occurred in the twentieth century, when artists explored optical paradoxes and
perceptual ambiguities. Among the most notable figures associated with such
experiments are Maurits Cornelis Escher, Salvador Dali, and Istvan Orosz, whose
works combine classical artistic techniques with complex visual illusions. Orosz’s
reflective interview “The Angle of Our Vision: On Anamorphosis (about and a
propos)” can be regarded as a kind of manifesto for this artistic tradition (Musorrafiti,
2024; Orosz, 1998). Even the title itself initiates a conceptual “game” with shifting
perspectives.

Anamorphic compositions frequently contain double images. What initially
appears as an abstract deformation may suddenly transform into a recognizable portrait
or architectural structure when the viewer changes their position. In this sense,
anamorphosis functions not only as a technical method of perspectival distortion but
also as a broader visual strategy involving reflections, inversions, duplications of visual
codes, and parallel perspectives. Such techniques contribute to what might be described
as the “hybrid vision” characteristic of twentieth-century visual culture. The
dependence of anamorphic imagery on viewpoint — determined by both angle and
distance — makes the phenomenon relevant not only for art history but also for the
philosophy of the image. If, following Erwin Panofsky, perspective can be interpreted
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as a “symbolic form” that structures cultural conceptions of space (Panofsky, 2020),
then anamorphosis may be understood as an extreme case of perspectival
representation in which the regime of visibility is deliberately destabilized.

An important theoretical contribution to the study of anamorphosis was made by
Jurgis BaltruSaitis, who described it as a form of “optical metaphysics of illusion”
characteristic of Baroque culture, built upon the interplay between the visible and the
hidden. In its simplest definition, anamorphosis is an image that becomes visible only
from a particular angle (Baltrusaitis, 1977, Zukauskiené, 2025). However, beyond this
optical mechanism lies a deeper philosophical implication: anamorphosis may be
understood as a metaphor for the relativity of perception. Every act of seeing — and
every worldview — is inevitably conditioned by the position of the subject.

This insight became especially influential in twentieth-century intellectual thought.
In the psychoanalytic theory of Jacques Lacan, particularly in his eleventh seminar
devoted to the relationship between the eye and the gaze, the anamorphic skull in
Holbein’s painting serves as an example of the structure of the gaze. It marks the point
at which the subject recognizes the limits of perception and encounters the “blind spot”
inherent in the experience of the real (Lacan, 1998). Building on this idea, Slavoj ZiZek
develops a broader cultural interpretation in Looking Awry. For Zizek, anamorphosis
becomes a model of ideology: reality acquires meaning only within a particular
perspective, while alternative viewpoints remain invisible (Zizek, 1991). This logic is
closely related to his concept of parallax vision, according to which the same object
appears differently depending on the observer’s position, and these perspectives cannot
be fully reconciled into a single unified viewpoint (Zizek, 2009). Within the
deconstructive tradition associated with Jacques Derrida, anamorphosis may likewise
be interpreted as a metaphor for interpretation itself. Derrida’s reflections on visibility,
trace, and blindness — articulated, for instance, in Memoirs of the Blind: The Self-
Portrait and Other Ruins — suggest that meaning emerges at the boundary between the
visible and the invisible (Derrida, 2021). What appears before us always conceals the
conditions of its own visibility. Reading, in this sense, involves a displacement of
perspective, a movement of the gaze that reveals structures hidden from a direct view.

Many of these theoretical approaches may be loosely related to the notion of
cognitive dissonance, not strictly in the psychological sense of inner conflict between
beliefs, but as a metaphor for the movement of consciousness between competing
interpretations. Contemporary philosophy frequently describes anamorphosis as an
example of the positionality of vision. The German media theorist Lambert Wiesing
emphasizes that the visibility of an image emerges through the interaction between a
material object and the observer’s position (Wiesing, 2016). A similar idea appears in
the work of the philosopher and dramatist Dominik Finkelde, who treats anamorphosis
as a model for understanding subjectivity itself: meaning arises only when interpretive
perspective shifts (Finkelde, 2020).

Despite the wide range of research — from philosophy and psychoanalysis to
philology (Boyle, 2017), mathematics (Bara, Darda, Ramsey, & Cross, 2025; Pagliano,
2024), architecture and design (Leong, 2025; Kaya, 2020), 3D geometry (Hansford
& Collins, 2007; Lazzaro, Murra, & Vitelli, 2019), digital media art (Grau, Hoth,
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& Wandl-Vogt, 2019; Manovich, 2020; Paul, C. 2023), and generative image
technologies (Lambert, 2014) — most studies focus primarily on the optical or symbolic
mechanisms of anamorphosis. In contrast, this article proposes to interpret
anamorphosis as a form of mental optics and a metaphor for the instability of
perception. Just as an anamorphic image becomes recognizable only when the viewer
changes position, cultural reality itself emerges through interpretive “lenses’ that shape
our perception.

In the twenty-first century, the concept of anamorphosis has acquired renewed
significance in digital art. Media installations, augmented reality environments, and
interactive artworks transform the viewer into an active participant in the formation of
the image. The visual composition may change in response to the viewer’s movement
or through algorithmic transformations of the digital environment.

In this context, one can speak of digital anamorphosis — fluid images that exist only
in interaction with the viewer’s position. Such works often resemble contemporary
forms of trompe-I'eeil within digital media culture. Images displayed on urban screens
or within social-media environments may transform depending on the trajectory of the
viewer’s movement, the orientation of a smartphone camera, or real-time
computational processing. Digital anamorphosis therefore transforms the image from
a fixed form into a processual event that emerges within the interaction between media
systems and human perception.

Large-scale digital installations visible today on urban screens in Seoul, Tokyo,
and New York City demonstrate how images increasingly function as performative
events. They appear only within specific configurations of technological systems,
spatial environments, and the viewer’s bodily presence. Another important dimension
of contemporary visual culture is the emergence of algorithmic aesthetics shaped by
artificial intelligence. Image-generation systems — such as generative adversarial
networks (GANSs) and diffusion models — produce visual structures that do not
correspond to a single stable perspective (Hurter, Carbon, Martino, & Rogowitz, 2025;
Paola, Pedone, Inzerillo, & Santagati, 2015; Solina, Batagelj, 2007). Instead, they
emerge from probabilistic processes within neural networks. In such contexts, the
image becomes dynamic, multiple, and dependent on computational parameters and
interpretive frameworks.

Algorithmic aesthetics thus transforms mental optics into a programmable field.
Vision ceases to be solely a function of the human body and becomes a product of
interaction between human perception, algorithmic processes, and data structures. Al-
generated images therefore represent a new form of relative visual art, in which reality
depends not only on viewpoint and distance but also on algorithmic interpretation.

In this sense, algorithmic anamorphosis reveals how perception and creativity in
the age of artificial intelligence increasingly emerge from the collaboration between
human and machine vision. Digital art thus expands the conceptual horizon of
anamorphosis, transforming it from a technique of distortion into a broader model for
understanding the dynamics of perception and interpretation.

Ultimately, digital anamorphosis in contemporary visual culture may be
understood as a conceptual laboratory where two forms of optics intersect: the optics
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of distorted vision and the optics of displaced understanding. From Renaissance
experiments with perspective to contemporary digital media art, anamorphosis reminds
us that no image is fully objective or stable. What we see is always shaped by our
position within the cultural field.

For this reason, digital anamorphosis can be interpreted today not only as an artistic
device but also as an epistemic model of visual culture. It reveals that perception always
involves the selection of a particular perspective among many possible interpretations.
In this sense, shifts of viewpoint become conditions for the emergence of meaning,
exposing the tension between visible images and the hidden structures of media reality.
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Abstract. The theses highlight vocal hygiene as one of the key factors ensuring the
performance stability of student vocalists within the system of professional arts
education. Scientific sources on vocal pedagogy, phoniatrics, and voice medicine were
analyzed; the main risk factors for the vocal apparatus were generalized; and practices
for preventing functional voice disorders were outlined. It was established that
performance stability depends not only on the vocalist’s technical training, but also on
the systematic observance of vocal regimen, hydration, workload management,
psycho-emotional self-regulation, and timely recovery. The relevance of this issue is
increasing in the context of contemporary social challenges, in particular high levels of
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stress, unstable work and study schedules, and the combination of stage, classroom,
and digital communication. The practical significance of the study lies in summarizing
scientifically grounded recommendations that may be used in the educational process
of training Bachelor students in Musical Art.

Key words: vocal hygiene, vocal apparatus, student vocalists, performance
stability, vocal pedagogy, vocal health, prevention of voice disorders.

Introduction. In the professional training of a vocalist, the health of the vocal
apparatus is a fundamental prerequisite for high-quality performance. For a singer, the
voice functions simultaneously as an artistic instrument and as a complex physiological
system whose condition depends on the coordination of breathing, laryngeal function,
resonatory balance, articulation, work-rest regimen, and general somatic health. For
this reason, vocal hygiene in modern music pedagogy should be regarded as an
important component of the future performer’s professional competence.

Scientific studies indicate that voice problems among singers are a rather
widespread phenomenon. According to the systematic review and meta-analysis by P.
M. Pestana et al., the overall prevalence of self-reported dysphonia among singers is
46.1%, while among student vocalists it is 21.8% [1]. This confirms that even at the
stage of professional formation, a considerable proportion of students belong to the risk
group for functional voice disorders.

This issue becomes especially relevant under contemporary social challenges:
increased psycho-emotional strain, irregular sleep patterns, an intensive academic
schedule, frequent combination of singing with prolonged speech load, participation in
online classes, and stage performance activities. Under such circumstances, vocal
hygiene becomes not only a preventive tool but also a strategic means of preserving
performance stability.

The purpose of the study is to analyze scientifically grounded practices of vocal
hygiene and to determine their role in ensuring the performance stability of student
vocalists.

Methods. The study employed analysis and synthesis of scientific literature, the
comparative method, the method of generalizing pedagogical and performance
experience, and the systematization of recommendations from contemporary works on
vocal pedagogy, phoniatrics, and clinical voice practice. The theoretical basis of the
study consists of the works of R. Sataloff, S. McCoy, R. Miller, and I. Titze, as well as
contemporary review and empirical studies devoted to vocal hygiene and the
prevention of voice disorders in singers [2-6].

Results. The vocalist’s vocal apparatus is a complex multilevel system combining
the respiratory mechanism, the phonatory apparatus, resonating cavities, and the
articulatory system. The effectiveness of its functioning depends on the harmonious
interaction of physiological, technical, and behavioral factors. Disruption of even one
of these components may negatively affect timbre quality, vocal endurance,
intonational accuracy, and the performer’s overall stage reliability.

Based on the reviewed sources, the main risk factors for the vocal health of student
vocalists can be identified.
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Table 1
aratus of vocalists

Factor

Nature of impact

Possible consequences

and reduced tissue elasticity

Excessive vocal load prolonged singing or speaking | vocal fatigue, reduced
without sufficient pauses endurance

Incorrect phonation | excessive tension of the laryngeal | functional dysphonia,

technique muscles, forcing the sound unstable timbre

Insufficient hydration dryness of the mucous membranes | discomfort during

phonation, increased risk of
traumatization

Psycho-emotional overstrain

muscular stiffness,
breathing coordination

impaired

constriction, voice
trembling, loss of control

Low air humidity, irritants | drying of the mucosa, irritation of | hoarseness, inflammatory
the vocal folds symptoms

Reflux, smoking, frequent | chronic irritation of the larynx deterioration  of  sound

throat clearing quality, chronicity  of
symptoms

Source: compiled by the authors based on [1; 5-7].

Contemporary recommendations on vocal hygiene emphasize a comprehensive
approach. This includes sufficient water intake, limiting factors that dry out the

mucosa,

avoiding smoking and passive smoking,

controlling symptoms of

gastroesophageal reflux, rational workload management, vocal rest, adequate sleep,
humidifying the air, and avoiding the habit of frequent throat clearing or whispering as

a supposed “protective mode” [5; 7; 8].

Table 2

Main vocal hygiene recommendations for student vocalists

Recommendation

Practical significance

Regular vocal warm-up

preparation of the phonatory apparatus for load,
softer onset of sound

Maintaining proper hydration

preserving mucosal elasticity and comfortable
phonation

Rational management of singing and speaking
load

prevention of vocal fatigue

Adequate sleep and stress reduction

stabilization of muscular tone and breathing
coordination

Avoiding singing during ARVI and acute
inflammatory conditions

reducing the risk of complications and vocal
fold traumatization

Controlling reflux, irritants, and microclimate

prevention of chronic laryngeal irritation

Vocal rest after intensive performances

restoration of the functional capacity of the
voice

Source: compiled by the authors based on [2-4; 7; §].

Studies devoted to students of vocal specialties show that adherence to vocal
hygiene practices is associated with reduced subjective vocal discomfort and lower
voice handicap indicators. In the study by M. A. Achey et al., it is emphasized that
attention to typical vocal hygiene practices among classical singing students correlates
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with a better self-perception of vocal function [2]. It should also be taken into account
that even junior students of vocal programs may already demonstrate vocal fold
pathologies; therefore, prevention should begin not at the stage of treatment, but within
everyday vocal-pedagogical practice [3].

Discussion. The obtained results provide grounds to assert that vocal hygiene
should be regarded not as an additional informational block in a voice training course,
but as a cross-cutting component of the professional preparation of a Bachelor of
Musical Art. Performance stability is formed where technical training is combined with
a conscious attitude toward one’s own vocal resources.

For student vocalists, this problem is especially important because at the stage of
education they often combine classroom study, independent work, performances,
rehearsals, teaching practice, and everyday speech overload. In the absence of
developed self-monitoring skills, this creates conditions for the accumulation of vocal
fatigue, reduced intonation quality, unstable timbre, and the emergence of early signs
of dysphonia.

From a pedagogical perspective, this means the need for the systematic inclusion
of short modules on vocal hygiene in the educational process: explaining the
mechanisms of voice production, the rules of warm-up, recovery regimens after vocal
load, recognition of symptoms of vocal fatigue, and the algorithm for consulting a
relevant specialist. Such an approach corresponds to modern interdisciplinary views on
the training of a professional voice user.

Conclusions. Thus, vocal hygiene is a significant factor in the performance
stability of student vocalists and an important condition for their professional
development. The analysis of scientific works has shown that voice function disorders
among singers are quite widespread, and the risk of such disorders increases under
conditions of overload, incorrect technique, insufficient hydration, stress, and neglect
of vocal regimen.

Systematic observance of vocal hygiene rules — proper hydration, workload
management, vocal rest, control of irritants, and timely recovery — contributes to
preserving sound quality, increasing the endurance of the vocal apparatus, and
developing stable performance skills. In this regard, it is advisable to consider vocal
hygiene as a mandatory component of the professional training of students majoring in
Specialty 025 “Musical Art.”

References

1. Pestana P. M., Vaz Freitas S., Manso M. C. Prevalence of Voice Disorders in
Singers: Systematic Review and Meta-Analysis. Journal of Voice. 2017. URL:
https://pubmed.ncbi.nlm.nih.gov/28342677/

2. Achey M. A., Heuer R. J., Kelley R. T. Vocal Hygiene Habits and Vocal
Handicap Among Conservatory Students of Classical Singing. Journal of Voice. 2016.
URL: https://www.sciencedirect.com/science/article/abs/pii/S0892199715000144

3. Lloyd A. T., Childs L. F., Frey R. et al. Prevalence of Vocal Fold Pathologies
Among First-Year Singing Students Across Genres. Laryngoscope. 2020. URL:
https://pubmed.ncbi.nlm.nih.gov/31647126/

20



ART
DIGITALIZATION AND SUSTAINABLE DEVELOPMENT: FROM TECHNOLOGY TO
SOCIETY

4. Saeedi S., Sandage M. J., Ribeiro V. V. The Vocal Hygiene Treatment Programs
for Singers: A Systematic Review. Journal of Voice. 2023. URL:
https://www.sciencedirect.com/science/article/abs/pii/S0892199723003491

5. Sataloff R. T. Professional Voice: The Science and Art of Clinical Care. 4th ed.
San Diego: Plural Publishing, 2017. URL:
https://www.pluralpublishing.com/publications/professional-voice-the-science-and-
art-of-clinical-care

6. McCoy S. J. Your Voice: An Inside View. 3rd ed. Inside View Press, 2019. URL.:
https://books.google.com.ua/books/about/Your Voice.html?id=GHbLLWEACAAJ&r
edir_esc=y

7. National Institute on Deafness and Other Communication Disorders. Taking
Care of Your Voice. 2025. URL: https://www.usa.gov/agencies/national-institute-of-
deafness-and-other-communication-disorders

8. Cleveland Clinic. Vocal Wellness Resources. URL:
https://my.clevelandclinic.org/departments/head-neck/patient-education/vocal-
wellness-resources

21



ART
DIGITALIZATION AND SUSTAINABLE DEVELOPMENT: FROM TECHNOLOGY TO
SOCIETY

KOMNOETEHTHICHUM OIAXIJT Y ®OPTENIAHHINI
MIJITOTOBLI 3/IOBYBAUIB MUCTELLKOI OCBITHU

TpaBkina Harania MuxaiijiBHa
KOHLIEPTMEUCTEP

bopucenxo Harauis CepriiBHa

BHUKJIaJa4

Kadenpa mucrenpkoi ocBiTH

Kutomupchekuii [ep:xkaBHUM yHiBepcUuTeT iM. [Bana @panka, YkpaiHna

AHoTanisi. Y CcTarTi pO3MISIHYTO OCOOJMBOCTI peaiizailii KOMIIETEHTHICHOTO
niaxoay y opremianHii miaroTosi 3100yBayuiB MUCTEIIbKOT OCBITH. [IpoananizoBaHo
CTPYKTYpPY IpodeciiHOi KOMIIETEHTHOCTI MiaHICTa Ta BU3HAYEHO I1€IaroriuHi YMOBH
il popmyBaHHs. OOrpyHTOBAaHO 3HAYEHHS KOMIIETEHTHICHOTO MIJIXOY JUJISl PO3BUTKY
TBOPYOi CAMOCTIHHOCTI Ta MPOQeciiHOT MOOUTEHOCTI MailOYTHIX MY3UKAHTIB.

Ku1ro40Bi cj10Ba: KOMIIETEHTHICHU MIIX11, (popTeniaHHa MiArOTOBKA, MUCTEIbKA
OCBITa, NpodeciiiHa KOMIIETEHTHICTh MiaHICTa, BAKOHABChKA JIISUIHHICTb.

BBenennsi. CyyacHa cucTeMa MHUCTEUBKOI OCBITH OPIEHTYETHCA Ha MIATOTOBKY
(axiBLs HOBOIO THUITy — TBOPYOIrO, MOOLIBHOTO, 3/IaTHOTO JI0 CaMOPO3BUTKY Ta
npodeciiiHoi aganTailii B yMOBaxX JMHAMIYHOTO KYJBTYPHOTO MPOCTOPY. Y IHOMY
KOHTEKCTI OCOOJIMBOI aKTyaJlbHOCTI HaOyBa€ KOMIIETCHTHICHUM MMAXIJ, SKUH
nepeadavae HE JIMINE 3aCBOEHHA 3HAHb 1 (OpPMYBaHHS HABUYOK, a i PO3BUTOK
3JIaTHOCTI 3aCTOCOBYBATH 1X Y Pi3HUX MPOGECIMHUX CUTYaIlisX.

dopremniaHHa MIATOTOBKA TPaauIliiHO OazyBasiacs Ha (POpPMyBaHHI TEXHIUHOT
MalCTEpHOCTI Ta 1HTEpHpeTaliiHuX ymiHb. [IpoTe cyuyacHi ocBiTHI TpaHcdopmarrii
BUMAararTh MEPEOCMHUCIICHHS 1i 3MICTY 3 TO3HUIIIA KOMIETEHTHICHOT MapagurMu, e y
LIEHTp1 yBaru nepedyBae 1uiicHa npodeciiiHa KOMIETEHTHICTh T1aHICTa.

Meta Ta 3agaui aocaigxenHs. J[oCaiIuTH CyTHICTh KOMIETEHTHICHOTO MiIXOAY
y (oprenmiaHHii MIArOTOBLI 37400yBayiB MHCTELBbKOI OCBITH. [IpoananizyBaTu
CTPYKTYpy MpodeciiiHOi KOMIIETEHTHOCTI MiaHicTa. BU3HAUMTH Tearoriyii yMOBU
e(eKTUBHOI peaiizalii KOMIETEHTHICHOIO MIJXO0My B IMpoleci (QopTeniaHHoro
HABYAHHSA y BUIIIH IIKOJII.

Pe3yabTatu fociigkeHHsi i ix oOroBopeHHsi. Ha cporomHimHid eHb
npodeciiiHa KOMIETEHTHICTh TaHICTa PO3TIISTAEThCS SK IHTETPAaTHBHA SKICTh
ocobuctocTi, 1Mo (GopMyeThCS B MpOIECl CUCTEeMHOI (hOPTEIiaHHOI MIATOTOBKU Ta
BUSIBJISIETHCS Y 3IaTHOCTI €PEKTUBHO 3A1MCHIOBATH Pi3HI BUAN My3UYHO-BUKOHABCHKOT
TismbHOCTI [3].

CrtpykTypa mpodeciitHoi KOMIIETEHTHOCTI TTiaHicTa Mae 0araTopiBHEBUI XapaKTep
1 BKJIFOYA€ HACTYIHI B3a€MOIIOB’ I3aH1 CKJIaIHUKU:

Bukonasecvbko-mexniuna KomnemeHmHicms — CTAHOBUTH Oa3uc MpodeciiiHoi
JisTbHOCTI IiaHicTa. BoHa 0xo1utioe cucteMy c(pOpMOBAHUX PYXOBO-KOOPAUHAIIMHUX
HaBUYOK, 110 3a0€3MeUyI0Th XYJI0KHBO JOIIJIbHE BTUICHHS MY3UYHOTO TeKcTy. Jlo 1i
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CTPYKTYPH BXOJISATh:

- PO3BUTOK TIaHICTUYHOTO arapary (THYYKICTb, KOOpJWHAIIIS, HE3aJICKHICTh
NajibI[iB, KOHTPOJIb M’ SI30BOI0 TOHYCY);

- BOJIOAIHHS PI3HMMU BHJAMHM TEXHIKM (raMa-raca)kHa, akop/iHa, OKTaBHA,
nodoHIYHa, TPEJIbHA TOIIIO);

- apTUKYJSIIAHA TudepeHItialis;

- BOJIOJIIHHS TeIaji3alielo sSK 3aco00M TeMOpPOBO-aKyCTHYHOI oOpraHizarii
3By4YaHHS,

- puTMivHa CTaOUTBHICTH 1 METPOPUTMIYHA CBOOO/A.

VY Mexax KOMIETeHTHICHOTO MAX0/1y TeXHIKa He PO3TIIIAEThCA SIK CAMOIILIb, a SIK
IHCTpYMEHT peai3alii XyJI0KHbOTO 3aayMy. Tomy ¢opMyBaHHS TEXHIYHOT
KOMIIETEHTHOCTI Ma€ 3[1MCHIOBATUCA B TICHOMY 3B’SI3Ky 3 I1HTEpIpeTaliiHUMH
3aBJIaHHAMM [4].

Xyoooicnvo-inmepnpemayitina  KomnemeHmuicms —  BimoOpaxkae 37aTHICTb
MiaHICTa JO OCMHUCJIEHOIO NMPOYUTAHHS MY3WYHOI'O TEKCTY Ta CTBOPEHHSI LIIICHOTO
XyJO0KHBOTO 00pa3y. Bona Bkitouae:

- 3HaHHSI CTUJIBOBHUX OCOOJIMBOCTEN MY3UKHU PI3HUX €I10X;

- PO3yMIHHS )aHPOBOI crietuiku TBOPY;

- BMIHHS PO3KPUBATH JpamMaTyprito My3udHOi GopMu;

- 37JaTHICTH JI0 Bap1aTUBHOCTI IHTEPIPETALINHUX PIIICHB;

- opMyBaHHS 1H/IMB11yalIbHOTO BUKOHABCHKOTO MIOYEPKY.

Oco0smBOi Barn Ha0yBae OanaHC MIK aBTOPCHKOIO JTOCTOBIPHICTIO Ta TBOPYOKO
CcBO0OOJOI0  BUKOHaBLs. KoMIETeHTHICHMA  miaxig — nependadae  PO3BUTOK
CaMOCTIMHOCT1 IHTEPNPETAIINHOTO MHUCIEHHS, a HE KOIIIOBAHHSA YCTaJICHUX
BUKOHABCBHKHMX MoJielieit [4].

AHnanimuxo-inmenekmyanvna Komnemenmuicms. 1lelt KOMIIOHEHT MOB’sI3aHUN 13
rIIMOOKHUM PO3YMIHHSIM CTPYKTYpPU MY3UYHOTO TBOpY. BiH BKitOUae:

- HABUYKHU TAPMOHIYHOTO, POPMO-CTPYKTYPHOTO Ta (PAKTYpHOTO aHATI3Y;

- BUSIBJICHHSI TEMAaTUYHUX 3B’ S3KIB 1 PUHITUIIIB PO3BUTKY;

- 3IaTHICTH CITIBBIIHOCUTH BUKOHABCHKI 3aCO0H 3 KOMITO3HUIIIMHOIO JIOT1KOIO TBOPY;

- IHTeTpaIlio 3HaHb 3 1ICTOPii My3UKHU, TEOPIi, CTUITICTUKH.

AHaniTHYHa KOMIETEHTHICTh 3a0e3leuyye YCBIJOMIICHICTh BHUKOHABCHKOTO
MpoIIeCy Ta MIABUIILYE SKICTh XyJA0KHbOI 1IHTEepHpeTarii [5].

[Ipodeciiina AisApHICTH MiaHICTa MA€ BUPAKEHUN KOMYHIKATUBHUN XapakTep.
Komynikamuena komnemenmmuicms OXOIUTIOE:

- CIICHIYHY B3a€EMO/IIIO 3 ayIUTOPIELO;

- 3JJaTHICTh JI0 aHCaMOJICBO1 CITiBMpalli;

- HABUYKHU HEBEpOAJIbHOI KOMYHIKaIlil (3KeCTH, MIMIKa, TUXaHHS);

- IeAaroriyHy KOMYHIKAIiio (1711 MaiiOyTHIX BUKJIAJadiB).

VY mporeci ancam61eBOro My3uKyBaHHS 0COOJIMBOIT BaXKJIMBOCTI Ha0yBa€ 34aTHICTD
70 CIIyXOBOi B3a€MOJIli, THyYKOTO pearyBaHHs Ha MApPTHEPIB, Y3TOJKCHHS TEMITY,
nuHaMiku Ta ppazyBaHHs [1].

Peghnexcueno-oyinna xomnemenmmuicmes — 3a0e3nedye 3AaTHICTh MiaHICTa A0
CaMOKOHTPOJIIO Ta TipodeciitHoro 3pocTanHs. Bona nependayae:
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- caMOaHaJIi3 BUKOHAHHS;

- aJIEKBaTHY CaMOOIIIHKY;

- KOPEKIII0 TEeXHIYHUX Ta IHTEPIPETAIlIMHIX HEIOIKIB;

- 3JaTHICTh 10 KPUTUYHOTO OCMHUCIIEHHS BIACHOTO JI0CBITY;

- TOTOBHICTb /10 TOCTIHHOTO CAMOB/IOCKOHAICHHSI.

PosBunena pediexcis cripuse GopMyBaHHIO BHYTPIIITHBO1 MpodeciitHoi aBTOHOMIT
Ta BIAMOBIAILHOCTI 32 pe3yJIbTaT TBOPUOI AisIIbHOCTI [1].

Linnicno-momusayitinuti komnonenm. llpodeciiiHa KOMIIETEHTHICTh IMiaHICTa
HEMOJIMBA 0e3 c(hOpMOBaHOI CHUCTEMHU XyA0KHIX I[IHHOCTEH 1 CTIHKOI BHYTPIIIHbO1
MoTuBaIlii. [{eif KOMIIOHEHT BKJIIOYAE:

- YCBIIOMJICHHSI COIIAJIBHOT 3HAYYIIOCTI My3UYHOTO MUCTEIITBA;

- notpely y TBOpUii camopearizarlii;

- €eMOLIMHY Yy TJIUBICTb 10 XyJA0XKHBOTO 3MICTY;

- BIJIMIOBIIAJIBHICTB 32 SIKICTh BUKOHABCHKOTO PE3YJIbTaTy.

Came 1iHHICHa OCHOBa 3a0e3leuye BHYTPIIIHIO IUIICHICTh MpodeciiHol
JISUTBHOCTI Ta i TyMaHICTUYHY CIIPSIMOBAHICTS [5].

Otxe, cTpykrypa mpodeciiiHOi KOMIIETEHTHOCTI ITiaHICTa Ma€ KOMILICKCHUMN
XapakTep 1 BKIIOYA€ BUKOHABCHKO-TEXHIYHUM, XYI0KHbO-1HTEPIPETALINHUM,
aHATITUYHUM, KOMYHIKAaTHUBHUM, pedIeKCUBHUN Ta  I[IHHICHO-MOTHBAIIMHUIMA
KOMIIOHEHTH. IX B3aemomis 3abesmneuye WiMiCHICTH NpogeciiHOro CTaHOBIEHHS
3100yBaya MUCTELIBKOT OCBITH. Y MekaX KOMIIETEHTHICHOTO IMiAX0y KIIFOYOBUM CTA€
HE 130JIbOBAaHUN PO3BUTOK OKPEMHUX HABUYOK, a IX 1HTErpalis B CUCTEMY IPOdeciitHO
3HAUYIIMX YMiHb, L0 JIO3BOJISIIOTH IMIAHICTOBI peanidyBaTh cede sSK BUKOHABIIA,
aHcamOJiicTa, KOHIIEpTMENCTepa Ta reiarora.

Peanizaiiiss KOMIOETEHTHICHOTO MiIX0Ay y (opTeniaHHid MiAroToBLl 3700yBayiB
MHUCTEILKOI ~ OCBITH  MOTpeOdye  IIJIECHPSMOBAHOTO  CTBOPEHHS  KOMILICKCY
MEJaroriyHuX yMOB, 110 3a0€3MeUyI0Th IHTETpallil0 3HaHb, YMIHb, JOCBIAY TBOPYOIi
TISTTBHOCTI  Ta  IIHHICHUX  OpIEHTAlld Yy IUICHY CHUCTeMy mpodeciitHoi
KOMITE€TEHTHOCTI.

[TenaroriyHi yMOBU PO3TIISIAIOTHCS K CYKYIHICTh OpPTaHi3alliiHuX, 3MICTOBUX 1
METOJAMYHUX YHHHHKIB, 110 CHPUSIOTH €()EeKTUBHOMY (GOpMyBaHHIO TpodeciitHo
3HAYYIIMX KOMIIETEHTHOCTEN MaitOyTHbOTO Mianicta. Le:

Iumeepayis meopemuunoi ma euxonascvkoi niocomosxu. OIHIEIO 3 KIFOYOBUX
YMOB € OpraHiYHe MO€THAHHS TEOPETHUYHUX 3HAHb 13 MPAKTUKOI BUKOHABCTBA. Y
TpaauIIMHINA MOAET HaBYAHHS JUCHMILUTIHU TEOPETUYHOTO UKy (rapMOHIis, aHalli3
dbopm, icTopist My3UKH) 4acTO (PYHKIIOHYIOTh 130JI1bOBAHO BijJ (OPTEMIaHHOTO KJIacy.
KomnerentHicHu# miaxia mnependavae iX 1HTErpaiio B €IUMHHM OCBITHIN MPOCTIp.
[IpakTruHa peasnizalis 1€l yMOBH MOKE 3/11ICHIOBATUCA YepPe3:

- 3aCTOCYBAHHS €JIEMEHTIB CTPYKTYPHOTO Ta CTUIILOBOI'O aHaJli3y Oe3mocepeHbo
1111 yac poOOTH HaAJl TBOPOM;

- OOTpyHTYBaHHS IHTEPHPETAMINHUX PIMICHb 13 MO3UIINA 1CTOPUKO-CTHIHOBOTO
KOHTEKCTY;

- 3aJ]ydYeHHS MUDKIUCIUIUIIHAPHUX 3B’S3KIB I TJMOIIOTO0 OCMHUCIEHHS
MY3UYHOTO TEKCTY.
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Taka idTerpamiss (Qopmye aHAMITUYHY KOMIIETEHTHICTh Ta 3a0e3nedye
YCB1JIOMJICHICTh BUKOHABCHKO1 AISTILHOCTI [2].

IIpobremno-meopuuii xapaxmep HaguaibHo20 npoyecy. KoMIeTeHTHICHUMN TT1JIX1]
OpIEHTYE OCBITHIA MpOLEC Ha aKTHUBI3AIID TBOPYOi IHINIATUBU 3100yBadiB. Y
dbopTeniaHHI MIATOTOBI 1€ O3HAYa€ MEepexid BiJ PENnpOayKTUBHOTO 3aCBOEHHS
BUKOHABCHKHUX MOJIENIEH 10 CAMOCTIMHOTO MONIYKY XYJIOXKHIX pimeHs. [IpoOiemHo-
TBOPYMM XapakTep HaBYaHHS peai3y€eTbCs Yyepes:

- IOCTAHOBKY 1HTEPIIPETALIMHUX 3aBJaHb BIAKPUTOTO THILY;

- IOPIBHSUIBHUN aHaIi3 PI3HUX BUKOHABCHKUX BEPCIi;

- MOJICTIOBAHHSI AIbTEPHATUBHUX TEMIIOPUTMIYHUX Ta TUHAMIYHUX KOHIIETIIIN;

- 3QTy4€HHS CTYJICHTIB JI0 CAMOCTIHOTO T0OOPY penepTyapy.

Taki ¢opmu poOOTH CHPUSIIOTH PO3BUTKY  XYAOKHBO-1HTEPIPETALIIHOI
KOMIIETEHTHOCTI Ta (JOPMYBAHHIO 1HAWBIAYaJIbHOIO BUKOHABCHKOT'O MUCIIEHHS [6].

Dopmyeanns peghiexcusHoi Kyavmypu 3000y8ayie. BaxxImBo yMOBOIO peaizarlii
KOMIIETEHTHICHOTO TIJXOJy € PO3BUTOK peduiekcii sk MexaHi3My mpodeciifHoro
caMOBJIOCKOHaJIeHHA. PeduiekcuBHa KynbTypa GOpMy€eThCs uepes:

- CUCTEMAaTHUYHUN caMOaHali3 BUKOHAHHS;

- BUKOPUCTaHHS ayaio- Ta Bifgeodikcallii 3aHATh 1 KOHIIEPTIB;

- BEJICHHS 1HAMBIYabHOTO TBOPUYOTO IIO/ICHHUKA;

- OOTOBOpEHHS IHTEpIpEeTaliiHUX pillleHb y (opMmaTi Jianory «BUKIagady —
CTYIICHT».

Pednekcis 3abe3neuye yCB1IOMIICHHS BIACHUX TEXHIYHUX Ta XYJI0KHIX JJOCATHEHb
1 cpusie pOpMyBaHHIO BHYTPIIHBOT NpoeciiiHoi aBToHOMII [2].

Opeanizayis cucmemHoi KoHyepmuoi ma ancamonegoi npaxkmuxu. CleHIYHA
JISUTBHICTD € HEBIJ EMHUM cepeoBUILEM (hopMyBaHHS POdeciiiHOT KOMIETEHTHOCTI
miaHicta. PerymspHa yd4acTh y KOHIIEpTax, aKaJeMKOHIIEpTaX, KOHKypcax Ta
aHCaAMOJICBUX MPOEKTAX CIIPHUSIE:

- PO3BUTKY CIICHIYHOI BUTPUMKH;

- popMyBaHHIO KOMYHIKaTUBHOI KOMITIETEHTHOCTI;

- YIOCKOHQJICHHIO HABUYOK MTAPTHEPCHKOI B3a€MOIIT;

- HaOyTTIO JOCBIAY MPOQECiitHOT BIMOBIJAITBHOCTI.

Came B ymoBax myOJIi4YHOTO BHUKOHAHHS BiOYyBa€ThCA I1HTErpailis BCiX
KOMITOHEHTIB KOMIIETEHTHOCTI — TE€XHIYHOTO, IHTEPIPETAIIHHOTO, KOMYHIKATUBHOTO
Ta pedIeKCUBHOIO [6].

Inousioyanizayis Hasuanns. DopTemiaHHA MIATOTOBKA TPAIULIMHO Mae
1HIWBIAYaJIbHUM XapakTep, MPOTe KOMIIETCHTHICHUN T1IX1]] TOTJIUOIIOE 1IeH acIeKT,
OpIEHTYIOYM BUKJIaJa4ya Ha BpaxXyBaHHS:

- THITY My3WYHOTO MUCJICHHS CTYJICHTA;

- 1cux0(1310JI0TTYHUX OCOOIMBOCTEH;

- pP1BHS BUKOHABCHKOTO JIOCBIY;

- mpodeciiHOi CIIPSIMOBAHOCTI (COMICT, aHCaMOIIICT, MalOyTHIM Tearor).

[amuBigyanizamiss 3a0e3nedye ONTUMAIbHUN TEMIT PO3BUTKY Ta CIPUSE
(GhopMyBaHHIO CTIHKOI BHYTPIIIIHHOI MOTHBAIIIT 10 TIpodeciitHoro 3pocTanHs [2].

Dopmysanusn YIHHICHO-MOMUBAYIiHO20 cepedosuuja. KOMIETEHTHICHUN TMiaXi
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nependadae He JHIIE PO3BUTOK YMiHb, @ ¥ (OpMyBaHHS CHCTEMH XYIOXKHIX 1
npodeciiiHuX MiHHOCTEeH. IlegaroriyHo MJOUUIBHHUM € CTBOPEHHS TBOPYOIO
CepeIoBHUIIIA, TIO:

- CTUMYJIIO€ 1HTEpEC JI0 PI3HUX MY3HUUYHHUX CTUIIIB,;

- MATPUMYE 1HIIIaTUBHICTb;

- cpusie KyJIbTypHiN caMolieHTudiKaIlii;

- ¢opMye€ BIANOBIIATBHICTH 32 SKICTh BHKOHABCHKOTO PE3yJIbTaTy.

Buknanau y 1boMy KOHTEKCTI BUCTYIIAE HE JIUIIE HOCIEM 3HaHb, @ i MOJIEpaTOPOM
npo(deciiHOTO CTaHOBJICHHSI 0COOMCTOCTI [6].

Omxe, peamsallisi KOMIIETEHTHICHOTO MiAXOAy Y (QOpTemiaHHii MiArOTOBII
nependadyae CTBOPEHHS CHUCTEMH MEJAroriyHuXx yMoOB, IO 3a0e3MevyroTh
iHTEerpaTHBHUII PO3BUTOK OCOOMCTOCTI MaiOyTHBOrO miaHicTa. MjmeTbes 1po
MOE€THAHHS TEOpii Ta MPAKTUKH, MPOOIEMHO-TBOPUHI XapaKkTep HaBYaHHS, PO3BUTOK
pedraekcii, akTUBHY KOHLIEPTHY IPAaKTUKY, 1HIMBIIyali3alil0 OCBITHBOTO MPOLIECY Ta
dbopMyBaHHS I[IHHICHO-MOTHBAIlIMHOTO cepenoBuiia. KomriuiekcHa peaizalis
3a3HaUYEHUX YMOB CIIpUSI€ MEPEXOY BiJl TPAJULIITHOI MO/IEN] TIepejadyl BUKOHABChbKUX
HAaBUYOK JI0 MOJei OopMyBaHHS LUIICHOT TPOo(deciiiHOi KOMIETEeHTHOCTI 3/100yBaya
MUCTEIBKOT OCBITH.

BucHoBku. VY miIcyMKy BiI3HAQYMMO, MI0 KOMMETEHTHICHUH MIAXiA Y
dopremiaHHiii MATOTOBII 3700yBayiB MHUCTEUBKOI OCBITH CIPSMOBAaHUA Ha
(dbopmyBaHHS LUIICHOT MPOQECciiHOI KOMIIETEHTHOCTI IIaHICTa SIK 1HTErpaTUBHOI
CUCTEMH BHUKOHABCHKO-TEXHIYHUX, XYAOKHbO-IHTEPHPETALIMHUX, AHATITUYHUX,
KOMYHIKaTUBHUX, PEIEKCUBHUX Ta LIIHHICHO-MOTUBAILIITHUX CKJIaIHUKIB. JloBenEeHO,
o0 eQEeKTUBHICTh TAKOTO MiAXOAYy 3a0e3MevyeTbCcsl CTBOPEHHSIM KOMILIEKCY
MEJaroriyHuX yMOB, Cepell SIKUX O0COOJIMBE 3HAUEHHS MalOTh 1HTErpallis TEOPETUUHOI
Ta BUKOHABCHKOI MiATOTOBKH, MPOOIEMHO-TBOPUMH XapaKTep HABYAIBHOTO MPOIIECY,
(dhopmyBaHHS pedIEKCUBHOI KYJIbTYPH CTYJEHTIB, CHCTEMHA KOHIIEpTHA i aHcaMmObJieBa
MpaKkTUKa, 1HAMUBIAyasizaiis HaB4YaHHS Ta (OPMYBaHHS IIHHICHO-MOTHUBAIIITHOTO
OCBITHBOTO cepeloBuia. Peamizaiiis 1UX YMOB CHOPHSE PO3BUTKY TBOPYOI
caMOCTIHHOCTI, TpodeciiHoi MOOUIBHOCTI Ta 3JaTHOCTI MaWOyTHBOrO TIiaHicTa
e(eKTUBHO peani3oByBaTh cede y pI3HUX BHUAAX MY3UYHO-BUKOHABCHKOI Ta
MearoriyHol JisIbHOCTI.
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Aviation ground support equipment is an important technical component of the
infrastructure of modern airports, ensuring the execution of various operations during
aircraft ground handling and providing the safe handling of passengers, baggage, and
cargo. Without the effective functioning of this equipment, coordinated airport
operations would be impossible. The reliability of aviation ground support equipment
directly affects the continuity of technological processes at the airport [1]. Equipment
failures may lead to flight delays, disruption of flight schedules, and additional costs
for repair or replacement of components [2]. In some cases, technical failures may also
create a risk of damage for aircraft or provide a hazard for personnel and passengers.
For this reason, it is important to provide regular technical checking operations [3, 4],
timely maintenance of aviation ground equipment, and continuously monitoring of its
operational condition.

The safety of aviation ground support equipment operation is fundamental
component of airport functioning [5]. Most operations with aviation ground equipment
are performed near the aircraft and passengers; therefore, even minor errors or non-
compliance with operational procedures are unacceptable. In order to prevent such
situations, it is necessary to comply with established operating procedures, use
equipment in accordance with the manufacturer’s instructions, and ensure proper
checking of its technical condition. Compliance with operational norms and standards
regulating the functioning, maintenance [6], and technical condition monitoring of
aviation ground support equipment also plays an important role. Fulfillment of these
requirements allows the equipment to be maintained in proper operational condition,
reduces the risk of failures, and ensures stable functioning of all airport services.

Thus, the reliability and safety of aviation ground support equipment are among
the fundamental conditions for the efficient functioning of airports. Safe and timely
ground handling of aircraft and passengers directly depends on the technical condition
of aviation ground equipment and the reliability of its operation.
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Self-propelled boarding stairs are an important type of aviation ground support
equipment used for passenger boarding and disembarkation from aircraft [7]. Due to
their mobility and versatility, self-propelled boarding stairs are widely used at airports
of various sizes. One of the main feature of self-propelled passenger boarding stairs is
their autonomy and mobility. They are equipped with their own drive system, which
allows the operator independently move the boarding stairs along the apron and quickly
position them near the aircraft. It significantly simplifies the organization of passenger
boarding and disembarkation. Another important feature is the adjustable height of the
structure. Most self-propelled boarding stairs have a telescopic or two-section design
that allows their height to be adjusted depending on the type of aircraft being serviced.
As a result, the same boarding stair unit can be used for servicing different aircraft
types- from small regional aircraft to medium-range passenger aircraft.

There are the following layout configurations of self-propelled passenger boarding
stairs: single-section and two-section designs. Operational experience shows that the
two-section self-propelled passenger boarding stairs construction has significant
advantages in operation and it is suitable for servicing the majority of aircraft types.
Such a configuration provides several advantages: the inclination of the stair section is
almost constant and therefore does not reduce passenger safety during boarding; in the
transport configuration the overall length of the vehicle does not increase, which
improves maneuverability at the aircraft ground handling area; and the working height
that the stairs can reach is significantly increased.

Such stairs can easily be designed in both open and closed configurations. In some
cases, the two-section configuration of a self-propelled passenger boarding stairs
makes it possible to implement a closed section. Typically, this configuration is
successfully used near airport terminals, significantly reducing the influence of weather
conditions on the passenger boarding process. However, this configuration also has
certain disadvantages, namely excessive wear of the locking mechanisms of the
telescopic section. The locking mechanism consists of a drive mechanism and a
retractable tooth, which is usually manufactured from alloyed hardened steel. The
retractable tooth of the locking mechanism engages with a corresponding hook welded
to the frame of the telescopic section, which is usually made of structural steel.

Excessive wear of the locking hooks leads to increased oscillations, it significantly
reduces the reliability and service life of the two-section self-propelled passenger
boarding stairs. Locking mechanisms operate under extremely load conditions. The
pressure on the contact areas of the teeth and hooks may reach up to 250 MPa
depending on the extension of the section - from the upper hooks to the lower ones-
when the extension of the section and the load action increases on them.

The friction process in the pair consisting of the locking mechanism tooth and the
hook of the telescopic section corresponds to fretting wear with elements of a corrosion
process in the case of coating damage. The oscillation amplitudes are not
predetermined and depend on the wear of the engagement pair. Two types of oscillation
frequencies exist: low-frequency oscillations that do not have a regular frequency and
occur very rarely, and the main oscillation frequency of the friction pair, which
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represents a forced frequency caused by the rotation of the vehicle engine at the
nominal operating mode of 1600-1800 rpm, corresponding to the oscillation frequency
of approximately 30 Hz.

The influence of aggressive climatic factors significantly reduces the operational
features of two-section self-propelled passenger boarding stairs. At low temperatures
(-20 °C), the following phenomena occur: changes in material properties (metal,
rubber); decreasing of oil pumping operation; disturbance of clearances between
components; freezing of water and electrolytes; increased fuel consumption (caused by
operation at low regimes, a larger number of engine starts, intensive warm-up, poorer
fuel evaporation, and higher oil viscosity); more difficult engine starting (caused by
poorer ignition conditions of the fuel, lower starter torque, leaner fuel mixture, and
poorer spark formation).

At high temperatures (+45 °C), the following effects occur: engine operation under
high temperature regimes; more intensive wear (due to lower oil viscosity, dust, dirt,
etc.); destructive influence of solar radiation; and temperature deformations.

Changes in the condition of coatings, destruction, of two-section self-propelled
boarding stairs occur through a decreasing of their chemical and physical properties.
The main sign of the destruction of coatings, which may occur in three forms:
oxidative, thermal, and chemical destructions.

Oxidative destruction occurs under the influence of oxygen in the air, leading to
oxidation processes, destruction of the main chain of macromolecules of the film-
forming polymer, and other chemical changes. As a result, the elasticity of the coating
decreases and microcracks appear. Thermal destruction occurs due to the influence of
high temperature on coating properties. The integrity of the coating is disrupted and
thermal deformations occur. Chemical destruction results from the influence of
aggressive environments (environmental pollutants such as fuel combustion products,
chemical reagents, dust, asphalt particles, gases, mineral oils). As a result, the coating
becomes brittle and less resistant to deformation and vibration.

Complete prevention of coating destruction is impossible, however, the degree of
destruction can be reduced through the proper maintenance. Regular and timely
implementation of protective procedures and the application of restoration
technologies for friction surfaces [8, 9] are important measures that help prevent the
intensive development of wear processes.

Corrosion of structural elements is another negative factor during the operation of
two-section self-propelled passenger boarding stairs at airports. Corrosion is the
destruction of solid bodies caused by chemical and electrochemical processes
occurring on the working surface of the material during its interaction with the external
environment. A particularly harmful influence is caused by corrosion of metals. One
of the most common forms of corrosion is the rusting of iron.

Thus, corrosion is a physicochemical interaction between a metal and its
environment that leads to the destruction of the metal. As a result of corrosion, metals
transform into stable compounds-oxides or salts-in which they are naturally found. In
other words, corrosion represents the natural return of a metal from a refined reactive
state to a stable state. The only way to decrease the corrosion is to isolate the metal
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from direct contact with water and air. The physicochemical nature of changes in metal
during corrosion is oxidation. Any corrosion process is multistage: it requires the
supply of a corrosive medium or its components to the metal surface, interaction
between the medium and the metal, and complete or partial removing of corrosion
products from the metal surface (into the liquid volume if the medium is liquid).

Necessity to implement corrosion protection measures is dictated by the fact that
corrosion losses cause significant damage. Protection against corrosion is one of the
most important problems and it is important for maintaining the technical condition
during the operation of two-section self-propelled passenger boarding stairs at airports.

It is necessary to study the conditions of corrosion occurrence and development,
determine the rate of corrosion processes in various aggressive environments, under
the influence of different physical factors, and identify methods for the application of
anti-corrosion protective coatings. It will make it possible to extend the service life of
locking mechanisms of two-section self-propelled passenger boarding stairs and
provide safe operating conditions.

Thus, external factors have a significant influence on the operational conditions
required for the reliable functioning of locking mechanisms of two-section self-
propelled passenger boarding stairs. In order to reduce the negative impact of these
factors, it is necessary regularly provide checking and maintenance of the mechanisms,
clean them from contaminants, use appropriate lubricants, and apply anti-corrosion
protection. Compliance with these measures contributes to improving the reliability of
two-section self-propelled passenger boarding stairs, extending the service life of their
locking mechanisms, and ensuring the safety of passengers and airport personnel.
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BYJAOBA I'THEHESA Y IPEACTABHUKIB IIITPOJIUHUA
ASPARAGOIDEAE

Tatok Aprem AHaTOJIIHOBUY

acripaHT

BonuHchkuit HallioHaIBHUN yHIBEpCUTET M. Jleci Ykpainku
M. JIyupk, YKkpaiHa

Beryn. YV cyyacHiil cucteMartuill MOKPUTOHACIHHUX POCIWH poauHa XOJO0JIKOBI
(Asparagaceae Juss.) 3a cucremoro APG IV [1] po3risimaeTbest B MAPOKOMY 00Cs31
(sensu lato) 1 BIA3HAYAETHCS BHCOKMUM PIBHEM TI'€TEPOT€HHOCTI T'€HEPATUBHHX 1
BETreTaTUBHUX O3HAK. BaxxiiuBe (1IOT€HETUYHE 3HAYCHHS B MEXax I1€i POJIUHU Ma€
NiapoauHa Asparagoideae Burmeist., sika BKJIIOYA€ MAHTPOIIYHHUM 1 MOMIPHUN PiA
Asparagus L. (nmonaag 200 BuIIB) Ta HEBEJMKUNU PETIKTOBUN MEKCUKAHCHKHUI Pij
Hemiphylacus S.Wats. [3, 9]. EBomtoiisi miapoguHu CYNPOBOKYBajlacs HHU3KOIO
yHIKabHUX MOP(h0-(i310J0TIYHUX aJlanTallii, 30KpeMa peayKIi€ro JUCTKIB JI0 TYCOK,
dbopMyBaHHSIM (POTOCHHTE3YIOUMX KIQJOJIIB Ta, IO HAW-TOJIOBHIIIE B KOHTEKCTI
PENpPOyKTUBHOI 010J10T1i, Mepexo oM Bii MOP(HOJIOTIYHOTO TepMaPPOIUTHIMY 10
JIBOJIOMHOCTI (J1ie11il) y 3Ha4yHO1 KUTbKOCTI BUJIB poay Asparagus [8].

BpaxoByrour BHCOKY IUIQCTHYHICTh OIBITUHM Ta aHJAPOIICI0, caMme TiHelen
(gynoecium) € HaWOLIBII KOHCEPBATUBHOIO CTPYKTYpOIO KBITKH. JleTanbHuii
MIKPOMOP(OJIOTIYHUNA Ta TICTOJOTYHUNA aHam3 OyJOBH MAaTOYKH, ii IPOBIAHOI
CHUCTEMH Ta CEKPETOPHUX CTPYKTYp y Asparagoideae n03BOJISiE€ HE JUIIE MPOSICHUTH
IUISIXA €BOJIIOLIT cTareBoro JauMop(dizMy (30Kpema, MeXaHI3MH IPUTHIYEHHS
PO3BUTKY TUIOJIOIMCTKIB Y THYMHKOBUX KBITKAX ), ajl€ il BUSIBUTH T'OMOJIOT11 3 TIHEIEEM
IHIIMX M1IPOJIMH NOpsaKy Asparagales [11].

AKTyaJbHICTH gociaigxeHHs. [lompu HasABHICTH IPYHTOBHUX Ipalb 13
MakpoMop@oJiorii opsanKy Asparagales, mikpoMop(}oaoriyHi 0coOJMBOCTI THELEs
niapoauHu Asparagoideae, 30KkpeMa HOTO BEpTUKAIbHA 30HATBHICTh, PIBEHb PO3BUTKY
CeNnTaIbHUX HEKTAPHHUKIB Ta XapakTep BaCKyJspHU3allli MI0J0JIUCTKIB, 3aTUIIAIOTHCS
BUBYCHUMH  (parmeHTapHo.  JlOCHi/pKeHHS ~ BHYTPIIIHBOI  apXITEKTOHIKH
[IEHOKApPITHOTO TiHEles Ha eTarl I[BITIHHA (aHTe3y) € KPUTUYHO BaXKJIMBUM IS
PO3yMIHHS (PYHKI[IOHYBaHHS KBITKH SIK IHTETPOBAHOI CUCTEMH Ta 3'CyBaHHS TOHKHUX
MEXaHI3MIB ajanTaiii J0 3aliiIioBayiB, IO CTaHOBUTH OCHOBY €BOJIOIIMHOI
Mop¢0oJI0Tii pOCIMH HA Cy4acHOMY €Tarli.

Mera poOoTH. 3IIHCHUTH KOMIUIEKCHUN MOPIBHUIBHO-MOP(OJIOTIYHUN Ta
aHATOMIYHUM aHaJI13 T1HEles Y MPeICTaBHUKIB MAPOIUHU Asparagoideae (IEPEBAKHO
Ha TMpUKIAAl BUIIB poay Asparagus), BHUIUTUTH Ta CXapaKTepusyBaTH MOro
BEPTUKAJIbHI 30HH, OMMCATH BACKYJIAPU3AIIIIO MJIOIOJIUCTKIB 1 CTPYKTYPY CENTaIbHUX
HEKTapHUKIB ISl BU3HAYEHHS CUHANIOMOP(PHUX O3HAK TaKCOHA.

Marepiaiun Ta mMeTroau. B OCHOBY TEOpETHYHOTrO Yy3arajdbHEHHS Ta aHATI3y
MTOKJIAJICHO JaH1 KJIAaCMYHOI aHaTOMIi KBITKH 0HOM0MBHUX (Rudall [11], Endress [6]),
a TaKoXX KOHICMIII0 BEPTUKAIBHOI 30HAJBHOCTI CHHKAPITHOTO  TiHEles,
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3anpornoHoBany B. Jleiindensaepom [10] Ta BAOCKOHANEHY Cy4YaCHUMHM KaproJioraMHu.
3aCTOCOBaHO MOPIBHAIBHO-EBOIIOMINHUN METO [ JJIA 31CTaBJICHHS (PyHKIIIOHAIBHUX
riHeleiB MaTOYKOBUX KBITOK 13 PYJUMEHTApPHUMHU TiHEUEsIMHU (IICTHUIOIISIMU)
TUYUHKOBHX KBITOK.

PesyabTatn Ta 00roBopeHHsl. 3arajbHa XapaKTePUCTHKA MATOYKH Ta
crateBuid aumopgisMm. ['iHenel npeacTaBHUKIB Asparagoideae yTBOPEHUM TphoMma
3pOCIIMMH TUIOJOJIMCTKAMU (KapreiaMu) — TPUKAPIEIIpHUM, [IeHOKapmHUil. 3aB's3b
(ovarium) BepxHs, TPUTHI3MA, €IINCOiMHA a00 KYJACTa, TMOCTYIIOBO 3BYXKY-ETHCS Y
BIJIHOCHO KOPOTKHM CTOBIYUK (stylus), SKWUN 3aBEpPUIYETbCS TPHUIIOMATEBOIO
MpUIMOYKOI0 (stigma). BaximBoro ocoOnMuBICTIO pony Asparagus € HasSBHICTD
TBOJOMHUX BUMAIB (Hamp., Asparagus officinalis L.). Y mMop]oJoridyHO YOJIOBIYUX
(THMYMHKOBUX ) KBITKaX THEIIEH 3aKJIalacThCsl HAa paHHIX eTalax OHTOreHe3y Tak camo,
4K 1 B )KIHOYHMX, aJI€ 3r0JIOM HOTr0 PO3BUTOK OJIOKYETHCS T€HETHYHUMH (PaKTOpamHu.
Bracigok 11boro yTBOpro€ThCs micTunoAiit (pistillodium) — pyiuMeH-TapHa MaTOUKa,
no30aBieHa (YHKIIOHATBHOTO CTOBIYMKA, 3 HEIOPO3BUHEHMMU a00 BiICYTHIMU
HAaCIHHUMH 3a4aTKaMH Ta HeTU(PEPeHIIHOBAaHUMH CENTaIbHUMU HEKTapHUKamH [8]. Y
MaTOYKOBUX KBITKAaX, HaBMaKW, TIHEIEW PO3BUBAETHCS MOBHOIIHHO, a aHIPOLEH
PeayKYyeThCS 10 CTaMiHOMIIB. Y JBOCTAaTeBUX BHIIB Asparagoideae TiHelUeH
(YHKIIIOHYE KIAaCHYHO.

BepTukajibHa 30HAJbHiCTL TiHenesi. BiamosimHo 10 koHmemii  B.
JIsindenvuepa [10], y Oya0Bi1 3aB’ 131 PyHKIIOHATBHOTO TiHELes Asparagoideae 4iTKO
TU(EpEeHIIIOI0TECS KIJTbKA BEPTUKAIBHUX 30H, 110 BIAOOpaXXarOTh CTYIIHb KOHT€-
HITAJTBHOTO 3POCTaHHS Kaprell:

o CuHacumaiaTHa 30Ha: 3aiiMae 0a3ajabHy Ta MeJialdbHy YacTUHH 3aB'si3i. TyT
Kpai (Mapriaiii) TpbOX MIOAOJUCTKIB MOBHICTIO 3JIUBAIOTHCA B LIEHTPI, YTBOPIOIOYUU
MILIHY LEHTPAJIbHY KOJIOHKY (OChOBHMM LMIIHAP). Y Iiil 30H1 3aB's3b € a0COIIOTHO
TpurHizgor. CaMe 10 IEHTPaTbHOI KOJOHKH B 1A 30HI MPUKPIIIIIOIOTHCS HACIHHI
3auaTky (IJIAlEHTaIlls IEHTPATbHO-KYTOBA).

o CummJjikaTHa 30HA: pO3TalllOBaHA Yy BEpXHIM 4dacTuHi 3aB's3i. lleHTpanpHa
KOJIOHKA TYT PO3LIETUTIOETHCS, MapTiHaMii IJI0I0MCTKIB PO3XOASAThCS, THI3/IA 3aB's131
00'€THYIOTBCS Y CIUIbHY MOPOXHUHY. B 1iil 30H1 QopMyIOThCS KaHaiu, MO SKHUX
MUAJIKOBI TPYOKH MPOPOCTAIOTH BiJI CTOBITYMKA JIO TIOPOKHUH 3aB's31.

o IemicummiikaTHa Ta acuMILUIiKATHA 30HM: (GOPMYIOTh CTOBIUMK Ta
MpUIMOUKY BiMOBIIHO. CTOBIUUK y Asparagus yTBOPEHUI TOCTTEHITaTIbHUM (piie
KOHIEHITAIbHUM Yy JeAKMX (IUIOrEHETUYHUX JIHISAX) 3POCTAHHIM BEpPXIBOK
IJIOIOJUCTKIB. ACUMIUIIKATHA 30HA MpEJCTaBieHa BUIBHUMU a00 HamiBBIUJILHUMHU
JONaTSIMU IPUMUMOYKH, BKPUTUMHU COCOYKONOIIOHUM (MAMIJI03HUM) €iepMiCOM, IO
PSACHO BUIISE CTUTMATUYHUHN CEKPET JUIS YJIOBIIOBAHHS TTUIIKY.

Backyasipusanisi riHenesi. [IpoBigHa cucTemMa MaTOYKM € BHCOKOKOHCEp-
BaTUBHOIO 03HAKOW [12]. JIo ocHOBH TiHENes MiAXOAUTh IEHTPAIbHUA CYIWHHUN
MUATIHAP KBITKOHDKKH. Y KBITKOJIOKI BIH PO3TaTYyXye€ThCsl Ha AopcanbHi (dorsal
bundles) Ta BeHTpanbHi (ventral bundles) mpoBiTHI TyYKH TUIOJOTUCTKIB.
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o Tpu nmopcanbHi MyYKH MPOXOASTH y 30BHIIIHIM CTIHI 3aB'sI31 MO MEIlaHHIN
TUTOLIMHI KOKHOTO TUIO0JIUCTKA, HE pO3Taly>KyIOUUCh 10 CaMOi BEPXIBKH, 1 3aX0/ISTh
y CTOBITYHK.

o BeHrpanpHi nmyuyku (3a3BUYail MICTh — IO JBa BiJi KOXKHOTO TUIOJOJIMCTKA)
OpPOXOAATh Yy IIEHTpaJbHIA KOJIOHIII 3aB'A31 B CHHACIUIlaTHIM 30HI. BoHu
Oe3rmocepeIHbO 3a0€3MEeUyI0Th KUBJICHHSIM HACiHHI 3a4aTKd (BiJl HUX BIIXOJSAThH
IJIalleHTapHl Ty4dku). Y BHIOIB Asparagoideae CIIOCTEPITa€ThCA TEHIACHIIIS 0
MOTAPHOTO 3JUTTSI BEHTPATbHUX IMYYKIB CYCIIHIX TUIOAOJUCTKIB, IO € CBIYEHHAM
rIMOOKO1 iHTeTpallii eHoKapHoro Trineres [6, 11].

CenrajibHi HEKTAPHHUKH Ta CEKPETOPHI CTPYKTYypHu. XapaKTePHOIO
cuHanoMopdier0 poauHu Asparagaceae € HASBHICTh CENTaIbHUX HEKTapHUKIB [11,
13]. ¥ minpoauni Asparagoideae 111 CTpYKTypH NpeICTaBICHI INTMOOKUMU HIITUHAMH,
Kl BUHHUKAIOTh y MICHSAX HEMOBHOTO 3pOCTaHHS OIYHUX CTIHOK (CENT) CyCIAHIX
IUIOJTIOJIUCTKIB.

o Emigepmic, mo BHUCTHJIA€ Ii UIUIMHHU, TPAaHCHOPMYETHCS Yy CIElIaNi30BaHy
HEKTapOHOCHY TKAaHMHY (HEKTapHy HapeHXiMy). [i KITHMHM MiCTAThH BEIMKi sfpa,
IIIJIBHY ITUTOIIA3MY Ta YHCJEHHI JTUKTIOCOMHU, BIJMOBITAJIbHI 32 CHHTE3 1 CEKPEIliI0
BYTJIEBO/IIB.

o Hekrapni minuHu 3a3BUYail MOYMHAIOTHCS B HIDKHIM a00 cepeaHiid 4acTHHI
3aB's131 (B CMHACIUAIaTHIN 30H1) 1 BIAKPUBAIOTHCS HA30BHI MopaMu ab0 KOPOTKUMU
KaHaJIaMHd B JIUISHIII OCHOBHM CTOBITYMKA a00 y BepXHiil TpeTuHi 3aB'a3l. HasBHICTB
AKTUBHUX HEKTAPHUKIB Y JBOCTATEBUX 1 MATOUKOBUX KBITKaX Asparagus CBITYUTH PO
€HTOMO(DIIBbHUI CUHAPOM 3anuiIeHHs (EpEeBaXKHO APIOHUMU NMEPETUHYACTOKPHIMMU
Ta JBOKPWIMMH), HaBITh HE3BaXKAIOUM Ha JpiOHI pO3MIpPH 1 HEMOKA3HUU KOJIIp
OIBITUHH [4, 7].

BynoBa HaciHHOIO 3a4aTKa Ta KapnoJIoOrivyHi TpeHau. Y KOKHOMY THI3/11 3aB's131
(dbopmyeThes BiJ IBOX 0 KIJIBKOX HACIHHUX 3a4aTKiB. Bonu anaTporHi (o6epHeHi) abo
reMiaHaTPOIHI, KPACIHYIEIATHI (3 MACHBHUM HYIIEITyCOM), OiTerMalibHi (MaloTh JBa
iHTerymenTu). Mikporine (GopMmyeTbess BHYTpilIHIM 1HTerymeHToMm [5]. Ha erami
dbopMyBaHHS TUIOY CTIHKA 3aB's31 3a3HAE CYTTEBHUX TICTOJIOTIYHUX TpaHCHOpMAIIii.
Ex3okapmiii 3aiuiiaeTsCss TOHKUM, IMapeHXiMa CTIHKHU 3aB'si31 CUIIBHO PO3POCTAETHCH,
HaKOMUYYIOYM BOJIOTY Ta I[YKpH, TMEpPETBOPIOIOUMCH HAa M’ SICUCTUNA ME30KapImii.
Enpokapmiit He aepeB'siHie. Takum unHOM, TiHENEH Asparagoideae eBOOIIIOHYBAB Yy
HanpsMKy (opMyBaHHS IUIONY siroau (Oakapuis), IO € SICKPAaBOI aJanTalli€lo 10
€H10300X0pii (TepeBakHO opHiTOXOPii) [2, 12].

BucHoBkn. T'iHeneld — miapoauHu — Asparagoideae  XapaKTEpPHU3YEThCS
TPUKAPIICIAPHOIO, IIEHOKAPITHOI CTPYKTYPOIO 3 YITKO BHPAKEHOIO BEPTHUKAIBHOIO
30HAIBHICTIO (3 JOMIHYBaHHSIM CHHACIMJIaTHOI 30HU, 110 3a0e3rnedye HaiiHUM
3aXMCT HACIHHUX 3a4yarkiB). EBOIONIS MiAPOJMHM TICHO TMOB'Si3aHa 3 SIBUIIEM
CTaTeBOro TUMOP(}Pi3My, 1110 MPOSBIISAETHCS HA AHATOMIYHOMY PIBHI Y BUTJISAI 3YITUHKU
PO3BUTKY TiHEIES 3 YTBOPEHHSM MICTUIIOIIB y YOJIOBIUYMX KBITKaX Ta MOBHOIIHHOIO
nudepeHIiaielo TKaHWH 3aB's31 Y JKIHOYMX. BackymnspHa cucteMa MaTOYKH
B1/I3HAYAETHCS TTTMOOKOIO 1HTErPAIi€l0 (3MUTTS BEHTPAIBHUX MyYKiB Yy IEHTPAIbHIN
KOJOHIIl), 10 MIATBEpIKY€ BHUCOKMH  CTymiHb  IieHOKapmii. HasiBHiCcTB
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(GYHKIIOHATBPHUX ~ CENTalbHUX HEKTAPHUKIB BHYTPINIHHO3aB'I3€BOTO THUIY €
KOHCEPBAaTUBHOIO 03HAKOIO, SIKa MIATPUMY€E CHTOMO(IIBHAN THIT 3aMJICHHS 1 BKa3ye
Ha TICHI (UIOTEHETHYHI1 3B’SI3KU Asparagoideae 3 1HIIMMHU TPYNaMH TOPSAKY
Asparagales.
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Rationale.

Modern needs and requirements of patients for full restoration of aesthetics and
function of the dentition system encourage doctors to use not only conservative
methods, but also a whole range of surgical interventions during preparation for
orthodontic and orthopedic treatment [12, 13]. It is precisely the control of regeneration
processes that allows for predictable, high-quality treatment results and reduces the
risk of possible early and late complications thanks to the desired course of the wound
healing process and scar formation [8, 9, 10]. A high percentage of patients with
affected periodontal complex receive combined treatment, where surgical interventions
are the mainstay. Operations performed in the areas of the mucogingival junction and
fixed gums have a large postoperative wound surface that requires careful antiseptic
care throughout the entire wound healing process until complete healing and control
over scar tissue formation [15,16].

Wound surfaces in the oral cavity are constantly in contact with oral fluids, food,
etc., which leads to trauma and infection of postoperative areas [11]. This prompts the
search for and use of protective materials for wound areas in the postoperative period
that would help protect the adjacent healthy gums and completely close the wounds
formed during surgical intervention for frenuloplasty, frenuloplasty, vestibuloplasty,
and recession closure, protect the marginal periodontium, and promote the adaptation
and restoration of soft tissues, covering the suture lines in the areas of postoperative
interventions [14].

The aim of the study. Improving the effectiveness of comprehensive treatment
and prevention of possible complications after surgical intervention on the oral mucosa
by using the “Ora-Aid” polymer protective membrane and “Kvertgial” mucoadhesive
gel.

Object and methods of research. The control and main groups consisted of 68
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patients, 34 in each, who had indications for surgical intervention due to abnormal
attachment of the soft tissues of the vestibule of the oral cavity and recession of the
gingival margin.

Surgical interventions were performed in the areas of the mucogingival junction
and fixed gums. The large wound surfaces formed during the surgical interventions
required careful antiseptic care throughout the healing period.

The control group of patients received a standard set of therapeutic measures,
which consisted of professional oral hygiene, removal of supragingival and subgingival
deposits if necessary, replacement of irrational fillings and prostheses, elimination of
traumatic occlusion points, and local drug therapy.

In the main group of patients, in addition to the standard set of therapeutic
measures, the “Ora-Aid” polymer protective membrane (TBM Corp., Korea) and the
“Kvertgial” mucoadhesive gel (“Odessa Biotechnology,” Ukraine) were used.

The gel was applied after surgical interventions, over the wound, to stimulate
regeneration processes, after which the wound surface was covered with a protective
membrane. The technique used helps to create a depot of the active substance in the
area of surgical intervention and allows for increased treatment effectiveness. The
course of treatment is twice a day for 14 days. “Ora-Aid” adheres firmly to the wound
surfaces in the oral cavity and slowly dissolves on its own. The affected area is
hermetically isolated from the environment, which prevents secondary infection of the
wound, ensures active and selective action of the therapeutic factor on the affected area,
and controls the release of therapeutic ingredients from the dressing into the oral cavity
and the entry of microorganisms into the area of gel action.

Biochemical studies of the oral fluid of the patients under observation were
conducted at the initial stage, after 3 days (following surgical intervention according
to the protocol and the prescription of a therapeutic and prophylactic complex (TPC)),
7 days after treatment, 14 days, and 6 months after surgical treatment. The activity of
the leukocyte enzyme elastase, which reflects the degree of inflammatory processes in
the oral cavity [1], and the activity of urease, which indicates the level of contamination
of the oral cavity with opportunistic and pathogenic microbiota [2], and the activity of
lysozyme, which reflects nonspecific antimicrobial protection. The state of the
prooxidant-antioxidant system of the oral cavity of patients was assessed by catalase
activity [4] and malondialdehyde (MDA) content [5].

Results and discussion. The results of the study of the degree of inflammatory
processes in the oral cavity, the intensity of which characterizes the activity of the
leukocyte proteolytic enzyme elastase in oral fluid, are presented in Table 1. Elastase
i1s a powerful destructive proteolytic enzyme, the main source of which in the oral
cavity is segmented neutrophils. In addition, elastase is also involved in the activation
of procollagenase, converting it into an active form of the enzyme, collagenase, which
significantly enhances the processes of destruction of collagen fibrils and protein-
glycosaminoglycan complexes in the tissues of the oral cavity.

The results presented in Table 1 indicate the presence of a pronounced
inflammatory process in the oral cavity during the initial analysis of oral fluid in
patients with local periodontitis. The level of this inflammation marker in oral fluid at
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the initial stage exceeded normal values by 3.8 times (1.93+0.24 vs. 0.50+0.09 pkat/L).

Table 1

Dynamics of changes in elastase activity in the oral fluid of patients after
surgical intervention and various treatment regimens, pkat/L

No. Term
Initial state | 3 days 7 days 14 days | 6 months
Conditions
1
according to 1.9340 24 0.97+0.12 | 2.384¢0.39 | 1.26+0.18 | 0.95+0.11
the protocol ' ' p<0.01 p>0.1 p<0.05 p<0.001
2
according to 0.45+0.07 1'22i0'21 > 0.9<%i8 0(18 O.Sj)i(()) 0(17
the protocol + TPC p<0.001 p<0.0 p=> p=?
' p1-2<0.01 | p1-2>0.05 | pl1-2<0.01

Analysis of oral fluid conducted on the third day after treatment according to the
protocol and application of the therapeutic and prophylactic complex showed a
significant decrease in elastase activity in the oral fluid of the patients observed.
However, after treatment according to the protocol, elastase activity decreased almost
2-fold (p<0.01), and after additional administration of the therapeutic and prophylactic
complex, it decreased significantly more — 4.3-fold (p <0.001, Table 1).

Analysis 7 days after surgery showed that elastase activity in the oral fluid of
patients in group 1 had increased to initial values (p>0.1). The level of this
inflammation marker was slightly lower in the oral fluid of patients in group 2 (p <
0.05) and significantly lower than in group 1 (p1-2<0.05). This indicates a more
pronounced anti-inflammatory effect of TPC administration (Table 1).

Biochemical analysis of oral fluid in patients observed after 14 days revealed a
significant decrease in elastase activity, and therefore inflammation in the oral cavity,
in all groups. Thus, treatment in group 1 led to a 34.7% reduction in the level of this
inflammation marker after 14 days (p<0.05), and in the second group, a more
significant decrease was observed, with an average of 54.9% elastase registered in oral
fluid relative to the baseline level (p<0.001, Table 1).

At the final stage of the research of patients' oral fluid, which was conducted 6
months after treatment, low values of elastase activity were found in all groups, which
may indicate the anti-inflammatory nature of the methods used to treat the pathology.
However, the degree of reduction in the studied indicator varied. In the oral fluid of the
first group, elastase activity was two times lower than the initial values (p<0.001), and
in the second group, it was 3.3 times lower (p<0.001).

Summarizing the results of Table 1, we can conclude that the therapeutic
measures taken were effective in reducing inflammation, with a clear advantage for the
use of TPC.

The antioxidant efficacy of TPC was confirmed by studies of catalase activity,
one of the main antioxidant enzymes, in the oral fluid of the patients under observation.
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The data from this analysis are presented in Table 2, which shows that catalase activity
in patients is significantly lower than normal values (0.20 £+ 0.03).

Postoperative treatment according to the protocol contributed to an increase in
catalase activity in the oral fluid of patients in group 1 by 1.7 times (p < 0.05) after 3
days. And after the additional appointment of TPC, the activity of this antioxidant
enzyme increased by 2.5 times (p < 0.01, Table 5).

A study 7 days after treatment showed a decrease in catalase activity, and
therefore in the activity of antioxidant protection in the oral cavity, in patients in group
1 who underwent surgical treatment to the initial level (p >0.1). Despite the fact that
the catalase activity in the oral fluid of patients in group 2 was the highest at this stage
of the study (p < 0.001), no significant difference was found in relation to the level of
this indicator in group 1.

Table 2
Dynamics of changes in catalase activity in the oral fluid of patients after
surgical intervention and various treatment regimens, mkat/L

No. Term
Initial state | 3 days 7 days 14 days | 6 months
Conditions
1 | according to 008820013 | 0-1580.02 | 0.07+0.01 | 0.120.01 | 0.10<0.01
the protocol ' ' p<0.05 p>0.1 p>0.05 p>0.1
2 according to 0.22+0.03 0.13+0.01 | 0.17+0.02 | 0.15+0.01
the protocol + TPC p<0.01 p<0.02 p=<0.002 p<0.001
' p1-2<0.001 | p1-2<0.05 | p1-2<0.002

Treatment according to the protocol after surgical intervention in group 1 did not
affect catalase activity in the subsequent stages of the study: the level of this indicator
corresponded to the initial level after 14 days (p>0.05). The prescription of TPC in the
second group of patients contributed to the preservation of catalase activity in oral fluid
at a high level 14 days after treatment.

The study of catalase activity in the oral fluid of patients indicates a pronounced
antioxidant effect of the proposed therapeutic and prophylactic complex and its ability
to maintain antioxidant protection of the oral cavity at a high level.

Summarizing the results of the biochemical study of patients' oral fluid, it
should be noted that after surgical intervention in the oral cavity of patients, there are
signs of inflammation (elastase activity), intensification of LPO (MDA level), and
increased growth and reproduction of opportunistic microbiota against the background
of depletion of antioxidant (catalase activity) and antimicrobial protection (lysozyme
activity). This indicates a significant decrease in local nonspecific resistance, which
dictates the need for adequate methods of treatment and prevention of complications.

The use of the proposed TPC after surgical treatment had a positive effect on the
studied parameters. Thus, the parameters of the degree of inflammation, intensity of
LPO, and microbial contamination after 3 days were significantly lower than the
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corresponding levels in the oral fluid of patients treated only according to the standard
protocol (group 1).

Conclusions. Conducted biochemical studies of oral fluid have proven that the
most effective method of preventing postoperative complications and accelerating
healing is the prescription of the proposed TPC. The studied markers of inflammation
and the degree of bacterial contamination decreased the most against the background
of normalization of nonspecific resistance parameters. The changes observed were
stable, as they persisted throughout the observation period. The most likely leading
mechanism for normalizing homeostasis in the oral cavity of patients is the stimulation
of the antimicrobial and antioxidant systems by TPC components, which prevented the
activation of inflammation, the flare-up of LPO, and bacterial proliferation caused by
surgical treatment.
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AHAJII3 KUVIBKICHUX TOKA3HUKIB MIEPBUHHOI
BIIBITYBAHOCTI CTOMATOJIOI'TYHUX 3AKJIAAIB
KIPOBOI'PAJICBKOI OBJIACTI Y YACH NAHJIEMII
COVID-19

Ynoa Ojsiekcanap AHATOJIIHOBHY,
JIOKTOp MEIMYHUX HayK, npoqaecop, 3aBigyBad Kadeapu CTOMATOIOTT
JloHeTbKUI HallIOHATBLHUN MEIUYHUN YHIBEPCUTET

JApamapeunbka Csitiana IropiBua,
KaHAUJaT MEMYHUX HaYK, JOLEHT Kadeapu cTOMaTONOr 1,
JloHelbKUid HalllOHATbHUN MEAUYHUNA YHIBEPCUTET

Poman Ouer bornjanoBu4
ToKTOp Giocodii, TOIeHT Kadeapu CTOMATOJIOT I,
JloHelbKUid HalllOHATbHUN MEAUYHUNA YHIBEPCUTET

AKTyasabHicTb. CTOMATONOTIYHI 3aXBOPIOBAHHS IIMPOKO PO3MOBCIOIKEHI B
Vkpaini. Jlo HalOLIbII PO3MOBCIOKEHUX TAKMX XBOPOO BIIHOCATHCS Kapiec 3yOiB,
3anajibHl 3aXBOPIOBaHHS MApOJOHTY Ta PI3HOMAHITHA OPTOAOHTUYHA MaTtoJoris. Tak,
y PI3HHUX pEerioHax KpaiHW pO3MOBCIOKEHICTh Kapiecy 3y0iB y JOPOCIOro HaCEIECHHS
BH3Ha4YaeThesa Yy Mexkax Big 30% mo 96%, y miteit — Big 37,9% nmo 61,5% [1, 2].
JloCTaTHHO BHMCOKOIO 3aJIMIIAETHCS 1 PO3MOBCIOMKEHICTh 3aMalibHUX 3aXBOPIOBAHb
Mapo/IoHTy B 0ci0 000X BiKOBUX Kareropiil. /[o Toro >k, OCTaHHIMHU JECATHIITTSIMU
3pOoCTae JiarHOCTOBaHA OPTOMOHTHUYHA TMATOJIOTiS, MPUUOMY 1€ CTOCYETHCS SIK
JOPOCIIOTO, TaK 1 JWUTSY0ro HaceleHHs Kpainu. Hamenmena indopmariis 11oa0
PO3MOBCIOPKEHOCTI CTOMATOJIOTTYHHUX 3aXBOPIOBAHb MA€ TIEBHUM YHHOM B1JJOMBATHCS
Ha BIJAMOBIJHUX IOKA3HHMKAX BIJBIyBAaHOCTI CTOMATOJIOTIYHUX 3aKJIaJiB OXOPOHHU
3I0POB'Sl HACEJTICHHSM.

Cnin  3a3”HauuTd, 10 pedOopMyBaHHS CHUCTEMH OXOPOHHU 3JI0POB'A, IO
MEPMAHEHTHO Ta 3 PI3HMMHM TEeMIaMH BiAOYyBA€TbCS B KpaiHl, CYTTEBO 3MIHUJIO
CTPYKTYpY 3aKJIaJliB, sSIKi HQIAIOTh HACEJIEHHS CTOMAaToJIoriuyHy nonomory [3, 4]. Taki
3aKJIa]u JIep>KaBHOI Ta KOMYHaJIbHOI (POPMHU BIACHOCTI MOBCIOMHO OyJiM TIEPETBOPEHI
Ha KOMYyHaJbHI HempuOYTKOBI MIANPUEMCTBA, IO 31MCHIOIOTH CBOIO JISUIBHICTH 32
HOBUMHU (hIHAHCOBO-EKOHOMIYHUMHU MEXaHI3MaMH, 30KpeMa, Ha TOCIpPO3paxyHKOBUX
3acajax, MPUYOMY HaBITh IS JCKPETOBAHMX IIOAO OOOB’SI3KOBUX MUIBT OCIO0.
Boanouac 3Ha4HO 3pociia KijbKiCTh MPUBATHUX CTOMATOJIOTIYHUX KaOIHETIB Ta KIIIHIK
3 MUPOKHUM CIIEKTPOM TUTATHUX CTOMATOJIOTTYHUX MTOCTYT Ta BUKOPUCTAHHSIM Cy4acHOT
JKyBaJbHO-/IIaTHOCTUYHOI amaparypyd Ta IHHOBallIMHMX TEXHOJIOTiM. 3a3HadeHi
3pYIICHHS] Y CHCTE€MI HaJIaHHS CTOMATOJIOTIYHOI JIOMOMOTH TPHU3BEIH JO0 3HAYHOTO
3HIMDKEHHS PIBHSI 11 TOCTYIHOCTI JIJIsl IIMPOKHUX BEPCTB HACEJICHHS KPaiHU.
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[Ipornec nepeTBOpeHHsI KOMyHAJIBHUX 3aKJIa/[1B OXOPOHU 3/10POB's TIOYABCS Y YacH,
mo nepenyBanu nanaemii COVID-19. 3BicHo, Take sIBUIIIE BCECBITHHOTO MacIITa0y,
AK TAHAEMisl Ta TPUBAJI KOPCTKI KApaHTUHHI OOMEXXEHHsI, PU3BENIO O YHUCICHHUX
HETraTUBHUX HACIIIJIKIB Y BITYM3HIHIA CUCTEMI OXOPOHHM 37I0POB's, Y TOMY YHUCII1 III0JI0
HaJIaHHS CTOMATOJIOTIYHOT IONTOMOTH, 30KpeMa, BITHOCHO BiJIB1IyBaHOCTI MPODIIbHUX
3aKJ1a/iiB OXOPOHHU 3/I0POB’ 1.

MeTta JociailkeHHsT — TPOBECTH aHalli3 IEPBHHHOI  BIJIBIyBaHOCTI
CTOMATOJIOTIYHUX 3aKJaJiB OXOPOHU 3I0pOB'A, $KI PO3TAIIOBaHI Ha TEPUTOPIT
KipoBorpancekoi oOmacti Ta mMmANOpAAKOBaHI MIiHICTEPCTBY OXOPOHU 3/10POB'SA
VYkpainu, y 2019-2021 poxkax.

Marepiaaun Ta MeToAu IOCTiIAKeHHsl. 3a MaTepiaJamMHu JEp>KaBHOTO 3aKiary
«llenTp MeauuyHOi cTaruCTUKUM MIHICTEpCTBa OXOPOHU 3A0pOB'S YKpaiHu», IO
OMyOJIIKOBAaHI Ta 3HAXOIATHCS Y BIAKPUTOMY JIOCTyMi, OyauM MpoaHaIi30BaH1
MOKa3HUKHU KUIBKOCTI IEPBUHHUX BIJBIyBaHb HaceleHHAM KipoBorpaacbkoi o0sacti
JIKapi-CTOMATOJIOTIB Ta 3yOHUX JIIKAPIB, K1 MPALIOIOTh Y 3aKJIaJlaX OXOPOHU 3/I0POB's
miei obmacti cucremu MO3 Vkpainu [5, 6]. CTaTUCTHUHI Marepiajd CTOCYBaJUCS
2019, 2020 ta 2021 pokiB. Jlo yBaru Opajidi TMOKa3HUKH KIJBKOCTI MEPBHUHHHUX
B1JIBIIyBaHb yCiM HaceJIeHHsM 00J1acTi, a TAKOXX OKPEMO JOPOCIUM HACETIEHHSIM BIKOM
18 pokiB 1 crapiie Ta JITbMU BiKOM J0 17 pOKiB BKJIIOYHO. 3a3Hau€Hl MOKA3HUKHU
HABOJIWJIM B a0COJIOTHUX 3HAYCHHSIX.

Pesyabrarn gociizKeHHs. 3a JaHUMU JEpKaBHOTO 3akiany «lLlenTtp menmunol
CTaTUCTUKU MIHICTEpPCTBA OXOPOHU 3110poB'ss Ykpainu» y 2019 pomi y 3aknamax
oxopoHH 3710poB's KipoBorpaacekoi oonacTi, siki nignopsakoBani MO3 Ykpainu, Oyio
3a1icHeHo ycboro 440 881 BiaBIyBaHHS JI1KapiB-CTOMATOJIOTIB Ta 3yOHHUX JIIKapiB,
MPUYOMY Cepell AOPOCIOro HAaceJIeHHs BikoM 18 pokiB 1 cTapuie y HuX 3akiajaax 0ysio
3apeectpoBano 308 522 BiasimyBanHs (70% Bija 3arajabHOTO YKCIIA BiABITyBaHb IIbOTO
POKY), cepen aiTel BikoM 10 17 pokiB BkimrouHo — 132 359 BinsinyBaub (30%).

VY nactynaomy 2020 porri, koiau OyJv BBEICHI KapaHTHHHI OOMEXEHHST BHACIIIIOK
nangemii COVID-19, noka3Huky Oyiau 3HAYHO HUKYMMH, 30KpeMa, 11010 IIEPBUHHOT
B1JIB1IyBaHOCTI JIIKapiB-CTOMATOJIOT1B Ta 3yOHUX JIKapiB y 3aKJIaaX OXOPOHU 3/I0POB's
3a3HAUYEHOTO MIANOPSAIKYBAHHS YCIM HAaceJeHHSIM 00JIacTi MOKa3HUK ckianaB 251 298
BIIBIyBaHb, 1m0 Ha 43% HIWK4Ye, HOK y MHHYIOMY «JIoKoBimHOMY» 2019 porii,
3apeecTpOBAHMX BIABIAYBaHb JOPOCIUM HaceleHHsM oOnacti Oyino 188 648 (75,1%
B1Jl KUIBKOCTI YCIX BIJBIlyBaHb 3a3HAYE€HOI0 POKY), AUTAYMM HacesneHHsIM — 62 650
(24,9%). 1Ba ocTaHH1 HaBeAECHI MOKA3HUKH € HUXKYUMH 3a oTpumani y 2019 pomi
rnmoka3sHukH Ha 39,8% ta 47,3%, BIAIIOBIIHO.

Y 2021 poml B3HWKEHHS KUIBKICHMX TIOKa3HUKIB, 1[0 aHaI3yKThCA,
MPOJOBXKYBAJIOCS, aje MEHIIMMH TeMIlaMu. YciM HaceneHHsM KipoBorpaiachKoi
obnacti y oMy poiii Oyso 3aivicaero 192 360 BiBiyBaHb JiKapiB-CTOMATOJIOTB Ta
3yOHMX JIIKapiB y 3aKagax oXopoHu 370poB's cucteMu MO3 Ykpainu, 1 11eil moKa3HUK
Ha 23,5% umxue, Hixk Takuil y 2020 poui. [l{o cTocyeTbest 10pociaoro HaceaeHHs BIKOM
18 pokiB 1 cTapiiie, To Takux BiJBixyBaHb Oyno 140 419 (73% Bix 3aranbHOT KiIJIBKOCTI
BIJIBIIyBaHb IIhOTO POKY), BIIHOCHO AIT€H BIKOM 10 17 POKIB BKIIOYHO TMOKA3HUK
ctanoBuB 51 941 BigBigmyBanHs (27%). Iloka3HWKM TEPBUHHOI BiJIBITyBaHOCTI

44



DENTISTRY
DIGITALIZATION AND SUSTAINABLE DEVELOPMENT: FROM TECHNOLOGY TO
SOCIETY

JOPOCIINM Ta AUTAYUM HaceleHHsM o0macti y 2021 porri, HOpiBHSHO 3 BiANOBIIHUMU
noka3znukamu 2020 poky, oynu Ha 25,6% Ta 17,1% Hibkuumu.

Otxe, 3 2019 no 2021 poky, ToOTO 3a TpU POKH, 3arajbHa KiJIbKICTh MEPBUHHUX
BIJIBIIyBaHb JIIKapiB-CTOMATOJIOTIB Ta 3yOHMX JIIKapiB y 3aKjiajaX OXOPOHH 370pOB'S
KipoBorpasacekoi obmacrti, 1o BXoasaTh 10 cucteMu MO3 VYkpainu, 3Hu3mIacs y 2,3
pasa, KUIbKICTh BiIBITyBaHb JOPOCIHMM HAacCeJIEHHSIM 00JIacTi 3HU3MWIAcS y 2,2 pasa,
JTUTSYUM HACEJICHHSIM — Yy 2,5 pasa.

BucnoBok. B ymoBax pedopmyBaHHS CHCTEMH OXOPOHH 3JI0pOB'S 3a 4Yacu
nangaemii COVID-19 ta ii HachiakiB y 3aKi1ajiax OXOpOHU 370POB's, pO3TAIIOBAHUX HA
teputopii KipoBorpaacekoi obmacti Ta mianopsakoBannx MO3 Vkpainu, KiIbKiCHI
MOKa3HUKU TMEPBUHHUX BIJBITYBaHb JIIKAPIB-CTOMATOJIOTIB Ta 3yOHHUX JIIKapiB 00
YChOT'O HAaCeJIeHHsS 00JIaCTi, JOPOCIUX Ta JITEH, MOPIBHAHO 3 «JAOKOBIIHUM» POKOM,
CKOPOTHJIMCA OB, HIXK y 2 pa3u.
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The rapid digitalization of financial services has significantly transformed the
mechanisms of economic interaction, information exchange, and risk perception in
modern societies. Digital technologies increase the speed, accessibility, and efficiency
of financial transactions; however, they do not automatically generate trust in financial
institutions. Trust remains a complex institutional and behavioral phenomenon formed
at the intersection of technological infrastructure, regulatory frameworks, and social
experience. In this context, the stability of digital financial systems depends not only
on technological innovation but also on the existence of institutional mechanisms
capable of reducing uncertainty and supporting reliable financial interactions.

The institutionalization of trust in the digital financial environment requires a
deeper conceptual interpretation of the mechanisms through which trust is formed and
reproduced. In this context, trust may be conceptualized as a dynamic informational
system analogous to a neural network, in which economic agents continuously process
and evaluate multiple signals when making financial decisions. Within such a
framework, trust emerges from the weighted aggregation of diverse informational
inputs, including institutional guarantees, regulatory oversight, reputational signals,
technological reliability, and accumulated experience of prior interactions.

Digitalization therefore transforms not only the technological infrastructure of
financial services but also the underlying architecture of trust formation. The growing
importance of real-time information flows, algorithmic decision-making, and digital
communication channels reshapes the mechanisms through which economic agents
interpret risk, evaluate institutional reliability, and coordinate expectations in financial
markets. As a result, the formation of trust increasingly depends on the interaction
between technological systems and institutional arrangements that structure, verify,
and communicate credible signals to market participants.

Particular attention needs to be paid to the role of institutional intermediaries —
regulators, guarantee funds, professional associations, rating agencies, and
mechanisms of information disclosure — which function as “trust rationalizers.” These
institutions reduce information asymmetry and transform complex financial risks into
understandable signals for economic agents. The results of the study suggest that the
sustainable development of digital financial systems depends not only on technological
infrastructure but also on the strength of institutional trust architecture and the
effectiveness of mechanisms that communicate stability and reliability to society.

The transition to a digital economy requires the simultaneous development of
technological platforms and institutional mechanisms capable of supporting stable and
socially legitimized trust in financial systems. Strengthening the institutionalization of
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trust becomes a key prerequisite for ensuring the resilience and long-term sustainability
of digitally transformed financial ecosystems.

The financial system does not function solely because of technology. At a deeper
level, it relies on a network of institutions that sustain trust, which is essential for
understanding how modern economies operate. Financial transactions are inherently
associated with uncertainty and risk, since they involve transferring resources based on
expectations that obligations will be honored in the future. For this reason, the
effectiveness of a financial system depends not only on technological platforms or
digital tools, but also on the institutional framework that creates a predictable and
legitimate environment for such interactions.

In this context, trust is formed through a network of interconnected institutions,
each of which performs a specific role in reducing information asymmetry and
managing risk. This network includes central banks, financial market regulators,
deposit guarantee systems, auditing and rating agencies, professional associations, as
well as mechanisms for financial reporting and information disclosure. Together, these
institutions generate signals that allow economic agents to assess the reliability of
financial institutions and make informed decisions about transactions.

Regulatory institutions play a particularly important role in this architecture. By
establishing the rules of the financial market and ensuring their enforcement, they
create the institutional conditions necessary for stable financial relationships. Clear
regulatory standards, prudential supervision, and effective bankruptcy procedures
reduce the likelithood of opportunistic behavior and make financial interactions more
predictable. At the same time, guarantee mechanisms—such as deposit insurance
schemes or financial stabilization instruments—serve as a form of “insurance of trust,”
providing a basic level of protection for market participants.

Another important element of this institutional network consists of information
intermediaries—rating agencies, auditing firms, financial analysts, and professional
associations. These actors translate complex financial information into signals that are
easier for the market to interpret. By doing so, they help investors and depositors better
understand the risks associated with financial institutions or financial instruments. In
this sense, such organizations can be described as “rationalizers of trust,” since they
interpret and standardize information, thereby reducing uncertainty in financial
relations.

The digitalization of financial services does not eliminate the importance of this
institutional network; rather, it reinforces it. Modern technologies—such as mobile
banking, digital payment platforms, and artificial intelligence algorithms—have
dramatically increased the speed and efficiency of financial transactions. However,
technology alone cannot generate trust. Trust emerges only when technological
solutions are supported by institutional safeguards, regulatory oversight, and
transparent rules governing market behavior.

For this reason, the financial system can be viewed as an institutional—
technological ecosystem. In this ecosystem, technology ensures the operational
efficiency of financial transactions, while institutions provide legitimacy, stability, and
predictability. It is precisely the interaction between these two components that creates
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the foundation of trust, without which sustainable financial development and the
effective functioning of the digital economy would be impossible.

Against this background, digital modeling of social institutions of trust becomes
particularly important. This importance is driven by the growing complexity of modern
economic systems, the increasing digitalization of interactions, and the need to reduce
uncertainty in decision-making. Digital modeling can contribute to:

reducing uncertainty in complex economic systems;

enabling the quantitative analysis of trust;

supporting decision-making in the digital economy;

improving our understanding of the institutional foundations of trust;
facilitating the development of resilient digital ecosystems;
supporting the design of public policy and regulation.

Reducing uncertainty in complex economic systems is one of the most important
motivations for modeling trust. In modern economies, most interactions take place
between actors who do not possess complete information about each other. Under such
conditions, trust becomes a mechanism that helps reduce uncertainty and transaction
costs. Digital modeling allows this process to be formalized by describing how
different signals — reputational, institutional, informational, or technological —
influence the decisions of economic agents. In this way, trust can be interpreted not
only as a social phenomenon but also as a form of information processing that can be
analyzed and modeled.

Another important advantage of digital modeling is the possibility of quantitative
analysis of trust. Traditionally, trust has been studied primarily through qualitative
approaches, including sociological surveys and behavioral experiments. Digital
modeling makes it possible to move toward quantitative frameworks, where trust can
be represented as a function of multiple variables such as institutional stability,
regulatory guarantees, transparency of information, and previous experience of
interaction. This opens the way for developing trust indicators, composite indices, and
algorithmic models for analyzing the behavior of economic agents.

Digital modeling also supports decision-making in the digital economy. In many
cases, economic decisions are now made automatically by algorithms, digital
platforms, or artificial intelligence systems. Under such circumstances, it becomes
essential to incorporate the factor of trust into digital decision-making systems. In the
banking sector, for example, such models may be used in credit scoring, counterparty
risk assessment, fraud detection, or forecasting customer behavior.

Furthermore, digital modeling helps to better understand the role of institutions in
the formation of trust. In particular, it highlights the importance of institutional
intermediaries—such as regulators, guarantee funds, rating agencies, and professional
associations—that help reduce information asymmetry in the market. Within analytical
models of trust, these institutions can be treated as sources of signals that influence the
behavior of economic agents. This approach makes it possible to evaluate how changes
in the institutional architecture affect the stability of the financial system.

The issue of trust is also central for the formation of sustainable digital ecosystems.
In digital environments, where interactions often occur remotely and without personal
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contact, trust becomes a key prerequisite for economic cooperation. Modeling makes
it possible to analyze how trust spreads through network structures, how it can
strengthen or weaken under the influence of informational signals, and which
mechanisms can maintain its stability over time.

Finally, digital modeling of trust can serve as a valuable tool for public policy and
regulation. For governments and regulators, such models make it possible to anticipate
societal responses to regulatory changes, evaluate the effectiveness of guarantee
mechanisms, and identify which institutional reforms have the strongest impact on trust
in the financial system.

Conclusion. The effectiveness of the financial system depends not only on the level
of technological development but also on the existence of a well-functioning
institutional network that creates and maintains trust among market participants.
Regulators, guarantee mechanisms, information intermediaries, and transparency
standards form the institutional infrastructure that reduces uncertainty and legitimizes
financial interactions. In the digital era, the importance of this institutional network
does not diminish; on the contrary, it becomes even more significant, as it ensures the
stability and resilience of the financial system in the context of rapid technological
transformation.

Digital modeling of social institutions of trust is therefore an important analytical
approach. It makes it possible to transform a complex social phenomenon into a
structured analytical framework that allows researchers to study the mechanisms of
trust formation, forecast the behavior of economic agents, and design more resilient
institutional and technological systems within the digital economy.
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In today’s globalized world, foreign direct investment (FDI) plays a vital role in
the development of national economies by facilitating technology transfer, increasing
labor productivity, and integrating countries into the global economy. At the same time,
the dynamics and geographical structure of international investment flows depend to a
large extent on political, economic, and geopolitical factors.

Moreover, international investment flows are extremely sensitive to changes in the
political and economic environment. In recent years, geopolitical conflicts, rising
protectionism, trade wars, and regional instability have significantly influenced the
scale and geography of international investment.

Therefore, studying the transformation of the geographical structure of FDI is
crucial for understanding current trends in the global economy and formulating
effective national investment policies.

According to analytical reports by the United Nations Conference on Trade and
Development, global FDI flows are characterized by significant unevenness and
concentration in several key regions of the world. North America, Europe, and Asian
countries traditionally remain the main centers for attracting investment. At the same
time, under current conditions, there is a gradual increase in the role of developing
countries, primarily those in East and Southeast Asia.

Current geopolitical risks are driving changes in the strategies of multinational
corporations. In response to the instability of the international environment, companies
are increasingly turning to strategies of investment diversification and regionalization
of production. In this context, phenomena such as nearshoring and friend-shoring are
becoming more widespread, involving the relocation of production to geographically
or politically close countries.

In addition to geopolitical factors, the technological transformation of the global
economy has a significant impact on the structure of international investment. Modern
investment flows are increasingly directed toward high-tech sectors, particularly the
digital economy, innovation clusters, artificial intelligence, and renewable energy. As
a result, new centers of economic growth are emerging, primarily in the countries of
East and Southeast Asia.

Thus, the current geographical structure of foreign direct investment is
characterized by a high degree of concentration, yet at the same time shows a tendency

50



ECONOMICS
DIGITALIZATION AND SUSTAINABLE DEVELOPMENT: FROM TECHNOLOGY TO
SOCIETY

toward gradual transformation under the influence of geopolitical and economic
factors. Looking ahead, the role of Asian countries is expected to grow further, the
importance of regional investment ties is expected to increase, and new hubs for
attracting international capital are expected to emerge.

According to the United Nations Conference on Trade and Development, the
volume of global foreign direct investment flows in 2024 amounted to approximately
$1.5 trillion, but the dynamics of their distribution are characterized by significant
instability and regional disparities [1].

The current geographical structure of FDI shows a significant concentration of
investment in several key regions of the world. Asia remains the largest recipient of
investment, accounting for approximately 40% of global FDI flows, making the region
the main hub of global investment [2].

In 2024, regional trends in investment activity were mixed. Specifically:

- North America saw a 23% increase in investment flows, driven by large-scale
investments in semiconductor manufacturing and high-tech industries;

- European countries experienced a significant decline in investment, with FDI
volumes falling by more than 50%;

- African countries saw a 75% increase, largely due to the implementation of major
infrastructure projects;

- in Latin American countries, investment flows decreased by approximately 12%.
Figure 1 shows the top 10 countries receiving foreign direct investment.

TOP 10 COUNTRIES RECEIVING FDI

India il 6%
7%

United States
30%
Brazil
8%

» China
P : 18%
Singapore i\
~~ r"l\l\

Figure 1. Top 10 countries receiving FDI
Source of the figure: author's development by [3].
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At the same time, investment remains extremely unevenly distributed among
countries. The least developed countries receive only about 2% of global FDI flows,
which points to a significant imbalance in global investment development.

A key factor in the transformation of the geography of international investment is
the rise in geopolitical tensions worldwide. In particular, economic sanctions, trade
restrictions, and intensified economic competition among leading nations are altering
the investment strategies of multinational corporations. Under such conditions,
companies are increasingly adopting new models of production organization, including
nearshoring, reshoring, and friend-shoring, which involve relocating production to
politically stable or geographically close countries [4].

Table 1
The Impact of Geopolitics on Regional FDI Flows in 2025

Region FDI Trends | Key reasons for the changes

Europe 25% decline | The energy crisis, political instability (France,
Germany), high energy prices, and budget crises.
North America | 5% increase | Stimulus laws (the IRA, the CHIPS Act), and
massive investment commitments from allies
(Japan, South Korea, the EU) totaling hundreds of
billions of dollars to avoid tariffs.

Asia (ASEAN+) | 7% increase | The relocation of manufacturing from China, the
growth of the digital economy, and investments in
semiconductors (for example, Micron’s $24
billion investment in Singapore).

Africa 42% decline | A halt in infrastructure funding, regional
instability (the Sahel, the Democratic Republic of
the Congo), and debt problems.

Consequently, the study of the transformation of the geographical structure of FDI
1s an important area of economic research, as it allows for a deeper understanding of
current trends in the development of the global economy and the formulation of
effective government policies for attracting international capital.
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The contemporary development of the global economy is increasingly
characterized by heightened uncertainty, financial market volatility, regulatory
transformations, and rapid technological progress. These factors are reshaping the
institutional architecture of financial markets and accelerating the transformation of
traditional models of financial system governance. In an environment marked by
systemic instability, financial and monetary mechanisms are undergoing significant
structural adjustments, stimulating the large-scale adoption of digital technologies
within financial services. In this context, financial and insurance technologies (FinTech
and InsurTech) have emerged as key drivers of innovation, contributing to the
formation of new digital financial ecosystems and redefining the patterns of interaction
among market participants. The integration of advanced technologies such as big data
analytics, artificial intelligence, and automated decision-making systems 1is
transforming risk assessment, pricing mechanisms, and financial intermediation
processes. As a result, the development of technologically driven financial ecosystems
1s becoming a critical factor in enhancing the adaptability and resilience of financial
institutions in conditions of global economic turbulence.

The digitalization of the financial sector is associated with the growing role of
information technologies, big data, artificial intelligence and platform solutions in the
processes of managing financial flows of insurers and providing insurance services. As
a result, financial ecosystems are formed, uniting banks, insurance companies, fintech
startups, technology companies and other market participants within common digital
platforms. Such systems are able to provide rapid information exchange, simplify
operational processes and promote more effective risk management. In this regard,
digital innovations are gradually becoming one of the key factors in the transformation
of the financial sector, affecting the technical infrastructure, management organization
and interaction between financial institutions and clients [2, p. 116].

The traditional financial system has historically been formed around banks and
insurance companies, which performed the functions of centralized distribution of
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financial resources and risk management. The spread of digital technologies and the
development of digital platforms have gradually changed this model. The hierarchical
management structure characteristic of classical financial institutions is gradually
being supplemented by network forms of interaction. In such conditions, fintech and
insurtech companies are actively developing alongside traditional banks and insurance
companies [3]. Their activities form a new system of interaction in the financial market,
which is characterized by greater management flexibility, rapid information processing
and orientation towards customer needs.

The network organization of financial ecosystems allows for faster response to
changes in demand for financial services, improvement of risk assessment methods and
increase of efficiency of financial institutions. As I. Sosa and S. Sosa point out, the
development of InsurTech ecosystems contributes to formation of new models of
cooperation between participants of the insurance market and accelerates development
and implementation of innovative insurance products [4]. The spread of open banking,
digital platforms and mobile financial services changes the internal logic of functioning
of financial institutions. These technologies not only complement traditional financial
transactions, but also create new forms of interaction with clients and mechanisms of
formation of value of financial services [5, p. 105].

The active use of digital technologies in the insurance sphere has contributed to
formation of separate segment of financial market, known as InsurTech. This direction
covers innovative technologies and business models aimed at optimization of insurance
processes, automation of underwriting, increase of accuracy of risk assessment and
creation of new insurance products. An important direction of InsurTech development
is the integration of insurance services into digital platforms through the mechanism of
embedded insurance. In this case, insurance products are offered directly when
purchasing goods or services. This increases the accessibility of insurance and helps to
expand the client base of insurance companies [6].

The transformation of financial ecosystems is also accompanied by changes in the
management of financial institutions. In modern conditions, several models of financial
ecosystem management can be distinguished: centralized, platform, network and
hybrid. The centralized model is characteristic of traditional banking and insurance
organizations, where the main management decisions are made at the level of central
management. The platform model involves the integration of various market
participants through digital platforms. The network model is based on decentralized
interaction of participants in the financial system. The hybrid model, which combines
elements of centralized management, platform integration and network interaction, is
considered the most promising [7].

Fintech and insurtech technologies influence the development of each of these
models. In traditional financial institutions, they contribute to the automation of
internal processes, the development of online payments and increased operational
efficiency. In platform ecosystems, digital technologies ensure the integration of
financial services, the development of mobile applications and the implementation of
open banking. At the same time, insurtech contributes to the creation of personalized
insurance products and the spread of embedded insurance. In network models, financial
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technologies support the development of decentralized financial services, P2P
payments and new forms of interaction between users. As a result, a hybrid
management model is formed, which combines the control of traditional financial
institutions with the flexibility of digital technologies [8].

The role of fintech and insurtech technologies is especially growing in conditions
of global economic instability. Modern financial systems operate under the influence
of inflation, exchange rate fluctuations, financial crises and changes in the regulatory
environment. Under such conditions, digital technologies become an important tool for
increasing the flexibility of financial systems and the efficiency of financial flow
management. Fintech companies are actively implementing new business models,
among which integrated finance, open banking and digital payment ecosystems occupy
an important place. These solutions allow integrating financial services into products
of other sectors of the economy, in particular e-commerce, transport services and
mobile platforms [9].

An important technological factor in the transformation of financial ecosystems is
the use of big data and artificial intelligence algorithms. Their application allows
financial institutions to analyze significant amounts of transactional and behavioral
information, predict risks, detect fraudulent transactions, and create personalized
financial products. In the insurance sector, artificial intelligence and machine learning
technologies are used to automate underwriting, increase the accuracy of insurance risk
assessment, and optimize insurance pricing [10].

One of the promising areas of insurtech development is insurance models based on
the actual use of the insured object. In such models, insurance rates are determined
taking into account the actual use of the insured asset, such as a car or home. This
allows for a more accurate assessment of risks, the formation of fairer insurance rates,
and the stimulation of responsible behavior of policyholders. An additional area is the
development of P2P insurance, within which groups of users jointly cover each other's
risks. Such a model helps reduce administrative costs and increase trust between
participants in insurance relationships [10].

Regulatory policy also plays an important role in the development of financial
ecosystems. Regulation of the fintech and insurtech sectors is aimed at ensuring the
stability of the financial system, protecting the rights of consumers of insurance
services and creating conditions for the development of innovations. One of the key
areas 1s digital compliance, which involves the implementation of mechanisms for
protecting personal data, combating financial fraud, adhering to financial monitoring
procedures and ensuring the transparency of financial transactions. The combination
of technological flexibility of fintech companies with compliance with regulatory
requirements forms the basis for the development of safe and sustainable financial
ecosystems [11].

The integration of fintech and insurtech solutions within digital platforms creates
new opportunities for the development of financial ecosystems. The combination of
payment infrastructure, analytical tools and insurance services allows you to form
complex financial products that meet the different needs of users. An important
element of such integration is the use of API architecture and open banking interfaces,

55



ECONOMICS
DIGITALIZATION AND SUSTAINABLE DEVELOPMENT: FROM TECHNOLOGY TO
SOCIETY

which ensure secure data exchange between banks, insurance companies and fintech
startups. This contributes to the development of new digital services and the creation
of innovative financial products.

The development of artificial intelligence also has a significant impact on the
development of financial ecosystems. Machine learning algorithms allow for the
automation of the analysis of large volumes of financial data, predict risks and support
management decisions. At the same time, the spread of generative artificial intelligence
opens up new opportunities for the financial and insurance sectors, changing
approaches to information processing and the creation of financial products.

To ensure the long-term competitiveness of financial ecosystems, it is necessary to
form resilient business models that are able to adapt to economic changes and
withstand external shocks. This involves a combination of technological
modernization, strategic diversification, integrated risk management and maintaining
the financial stability of financial institutions. In modern conditions, the stability of
financial systems is becoming an important characteristic of the development of
financial platforms.

The conceptual model of financial ecosystem management transformation involves
the integration of technological innovations, modern business models and flexible
management mechanisms within a single digital architecture. Such a model operates at
three levels: technological, operational and managerial. At the technological level,
information systems and data are integrated. The operational level covers analytical
information processing, risk forecasting and the development of personalized financial
products. The managerial level involves strategic monitoring and adaptation of
business models to changes in the external environment [12].

Therefore, the development of fintech and insurtech technologies is one of the key
factors in the transformation of the current financial ecosystems. Digital innovations
contribute to the formation of new models of management of financial institutions,
increasing the efficiency of financial operations and improving risk management
mechanisms. The integration of fintech and insurtech solutions within digital platforms
increases the flexibility of financial systems and their ability to adapt to economic
changes.

Further research in this area can be aimed at analyzing models of integration of
fintech and insurtech technologies into financial ecosystems, assessing the
effectiveness of the use of artificial intelligence and blockchain technologies in
financial operations, as well as studying the impact of regulatory policy on the
development of digital financial innovations. Research on these issues will contribute
to the formation of more effective and sustainable models of functioning of financial
ecosystems in the global economic environment.
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AJIOPUTM ®OPMYBAHHS BOEHHO-EKOHOMIYHOI
IHHOJITUKU JEPKABU B YMOBAX I'bPU/THUX
3AT'PO3

IlanoBasa Ipuna OusiekcanapiBHa
KaHAMIAT €KOHOMIYHHUX HAyK

IPOBITHUI HAYKOBUH CHIBPOOITHUK
Boenna akanemist imeHi €Brenis bepesnska

Tpancdopmariist cygacHuX 3arpo3 0e3mnerri, 30KpeMa MOMUPEHHS Y MiKICPKaBHUX
ACUMETPUYHMX BIJHOCHMHAX TiOpUIHOI BIMHM, 3HAYHO YCKIaJAHWIA (POPMYyBaHHS
BOEHHO-€KOHOMIYHOI TOMITUKU JAepxkKaBu. TpaJuUIMHUX pPECYpCHUX MIAXOIIB BXKE
HEJOCTaTHbO JIJIS 3a0€3MEUEHHSI CTPATEriyHO1 CTIMKOCTI. 3BaXKaro4yu Ha 1€, po3pooOKa
Ta OOIPYHTYBaHHSI CTPYKTYPOBAHOI'O AJTOPUTMYy (POPMYBAaHHS BOEHHO-EKOHOMIYHOT
MOJIITUKHU JEepKaBU B yMOBaxX IOpUAHUX 3arp03 € aKTyaJIbHUM 3aBJaHHSIM.

30poiiHe HAaCWJIbCTBO HE BUHMKA€E CIIOHTAHHO, a (POPMYEThCS Ta 3a0e3Meuy€eThCs
MiJT BIUIMBOM BOEHHO-CKOHOMIYHOI TomiTHKUA. OcTaHHIO, 3a  BIJCYTHOCTI
JE€MOKpPAaTUYHUX MPOTHUBAl, peaii3ye IMpaBisuya BEpXiBKAa, BUXOASYM 3 BIIACHOTO
CHPUMHATTS ICHYIOUMX HPOTHPIYb AJI ICHYBaHHS YU PO3BUTKY. ToMy pO3yMiHHSA
npupoard KOHQIIKTY Ta BIMHM CIyrye 0a30l0 JOCHIIKEHHS BOEHHO-EKOHOMIYHOI
MOJIITUKH OyAb SIKOT Iep KaBH.

Cepen 3HaYHOIO MacUBY TEOPETUYHMX JTOCIIIKEHb Y il chepl 0cobIMBOi yBaru
3aciyroBye pobora P. Pammens «Po3yminHs xoHdmikty Ta BiiHM» (Ortega 2018).
KitouoBoro  ifeer0  poOOTH € TMOCTyaar, M0 «KOH(IIKT Mae TrelliKalbHy
(cnipanenoniOny) npuponay». IIpu npoMy «KoaeH KOH(MIIKT HE MOYMHAETHCA... de
novo, 0e3 ictopii. Jlizepu 1 Hapoau Buathcs. KokeH KOHQMIKT (hopMyeThCs i
BIUTMBOM TomepenHix... KoxkHe ueproBe moBepHEHHS Bija CHiBIpali A0 KOHQIIKTY 1
3HOBY JIO CIHIBIpalll BiI0YBa€TbCsl HA BUIIOMY PIBHI JOCBIAY Ta PO3YMIHHS MIiX
CTOpPOHaMU; KOXKEH BUTOK BKJIOUA€ 3aCBOEHI PaHIIIE YPOKU».

PamMMenb TakoX CTBEpIXKYye, LI0 «B MeXaxX 3aKpUTOi CUCTEMM KOH(IIKTHA
MOBEJIIHKA 3 YaCOM 3MEHIIyBaTUMEThCsD. OJTHAK yMOBA «B MEXaX 3aKpUTOI CUCTEMUY
€ BupimanbHot0. [Tapa nepkaB, 3aaydeHUX y MOBTOPIOBAH1 KOH(IIIKTH, MOXE 3a3HATU
BIUTMBY 30BHIITHBOTO MIOKY, KWW MOPYIIUTh TMPOIEC TOCTYIMOBOTO 3MEHIICHHS
1HTEHCUBHOCTI KOHQUIKTY. [[punHM Ta yMOBHM MI>XKHApOIHOT KOH(IIIKTHOI MOBEIIHKH,
BIIMOBITHO /10 3TraJlaHoi Teopii, HaBeeHi B Tadui 1.
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Tabnuys 1.
IIpuyuHM TA YMOBH Mi’KHAPOIXHOI KOH()IIKTHOI NOBEXiHKH

Heooxiani Hocrarni | Heooximnii | OOTskyioui | Crpumyioui | Kinacu Tpurepaux Edekxt
NPUYHHHA NPUYHHHA AOCTATHI YMOBH YMOBH nonii
NPUYHHHU
3mina Oamancy [opymeni HecxoxicTh CxoxicTh CrpuitHsaTTs
CHUII OYiKyBaHHS MOJKJITMBOCTI,
3arpo3u 4u
HECIPaBEUIMBOCTI
KonrakT Ta Hucbananc bananc Hecnonianka KondmnixrHa
MTOMITHICTh CIIPUIHATTS CIIPUIHATTS TTOBEIIHKA
Bekropu corrio- BiaMminHOCTI CXoXicTh (BrITIOUArOUH
KyJTBTYPHOT cTarycy cTarycy HACHJIbCTBO
TUCTAHIIT Ta BiliHY)
CrpuiiHATTS Ta Cuna CnaOKicTh
OYiKYBaHHS JIep>KaBu JIepKaBU
Bons o
KOHQITIKTY
[epexpecunit | IlomapuicTs bes-
THCK HACHJIbHHUIb-
CrabinpHui Ka
CTaryc KBO KOH(QUIIKTHA
MIOBEIHKA Ta
HU3BKUHI
piBeHB
HACHJIbCTBA
Hemni6eprapia- [onsipuicte | [epexpecuuit
HCbKa JieprkaBa THCK
Po3zpus crarycy Brpyuanns BryTpimHs
KBO Benuxkoi cBoboza
Cunu
BrieBHenicTh B CrnabkicTb Cuna crarycy HacunbsctBo
ycHixy CHWJIH, 1110 KBO (BKITFOUAIOUH
miATpUMYE BiliHY)
CTaTyc KBO
Cy™mHiBH B MixHapoaHe
HaIIHHOCTI CIOPUHAHATTS
[Tutanusa
4ecTi
[Taputet Hucnpomnop-
CUIIA is cUuiIu o
Koac Biitna
KOHQUIIKTY

IDicepeno: (Ortega 2018)

A-Tin Sa ta I{roaHbsSHB

nportuctostHas (Yang 1 Zhu 2025).

UKy MpONOHYIOTh METaTeoOpeTUYHY MOJEINb
OaraTopiBHEBOi KiOEpBIiHM Ha OCHOBI Teopii irop, JIEMOHCTPYIOUH, IO CydacHa
BOEHHO-€KOHOMIYHA MOJIITHKA IOBUHHA BPAaXOBYBAaTU KIOEPIPOCTIp SIK OKPEMUI TeaTp

Ponp BiiiHM sk HaWOUIBINOI 3arpo3u Oe3melli, He 3MIHWJACA, aje TeXHIYHUU 1
TEXHOJIOTTYHUHN PO3BUTOK JIFOJCTBA, (POPMYBaHHS MI>KHAPOJIHOT EKOHOMIYHOI CHCTEMHU
Ta 3araJibHOCBITOBOT MEPEXK1 KOMYHIKAIlil J1ajid MOIITOBX BUHUKHEHHIO MPUHITUTIOBO
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HOBUX 3arpo3, IO MarTh CBOI OCOOIMBOCTI 1 cHenudidYHO TPOSBISIOTHCS Y
BHYTPIIIHBOIIOMITHYHUX Ta MDKHAPOJHUX BITHOCHHAX. TeXHOTeHH1 KaracTpodu Ha
KIITaIT YopHOOUIILCHKOT, BHYTPIIIHI KpHUBaBl 30poiHI KOH(MIIKTH Ha E€THIYHOMY,
periiHOMy 4M MOJITUYHOMY I'PYHTI, 1HpOpMaIliiiHi BIHHH, €KOHOMIYHI KPH3H TOIIIO,
3MIHWJIM TOTJISIIM Ha O€3MeKy 3arajoM 1 MoTpeOyroTh pO3pOOICHHS HOBUX MAXOIB J10
BUpiIeHHS i€l poOnemu. CTano OYEeBUIHUM, 110 BUKOPUCTAHHS, 3JIOBKUBAHHS Ta
MaHIMYJAIT 1eQIIUTHUMH pecypcaMu y MOMTHYHUX a00 €KOHOMIYHHUX IJIAX YU
BUITAIKOBUN 301i iX IOCTABOK YHACIIJOK aBapiii CTBOPIOIOTh peajbHI 3arpo3u
HOpPMAaJIbHIN JKUTTENISIIBHOCTI IEP>KaB 1 MOXKYTh CITPOBOKYBATH 3aCTOCYBAaHHS CHJIH.
(Bnacrok 2016).

3 ommimy Ha 1€, (OPMYBaHHS BOEHHO-CKOHOMIYHOI TIOJITHKH JCpP’KaBH
3IIMCHIOETHCS KP13b MPU3MY HalllOHAIBHOI O€3IMEKH Ta BOEHHOI JOKTPUHHU.

Lleli mpormec OOLUIBHO PO3MISIHYTH B paMKax CXeMH, 300paxkeHoi Ha Puc.l
«Emanu opmysanna nauionanvnoi 6ezneku ma 6ilicbkoeoi cmpamecii>. BoHa
moOy/IoBaHa y BUIVISAL JIIHIMHOTO TMOTOKY 3 JEeKUIbKOMa BXOJaMM Ta IOCIIJOBHUMHU
kpokamu. Lle, 30kpema:

1. Ouinka 3arpo3 HamioHAJbHIH Oe3MeNi — MOYaTKOBUI €Tarl, SIKUil BU3HAYa€e
MOTEHIIIHI PU3UKU JJIsl JIepKaBU, BKIIOYAIOYM 30BHIIIHI Ta BHYTPIIIHI (haKTOPH.
Hamnpsamok: — ®@opmyBaHHS cTpaTerii HAliOHAJIbHOI 0e3MeKH.

Mizmnpox 1a
CORIHHIRE
20008 3AHEN

3 DOopuyRIHEE
- : D opuyBasHSE CTpareri :
Opima 3arpos PopMyBaHES cTpaTeriy AP i ACKTPHHATLEEX
4 0. BPOTHI BifchRORI )
Ha oenTMifl Geaneni HALI ORATROL Ge3nIe XN JOKYNCHTIB BOCHED-
Arpoal/BOCHHIM TXN Y, e T
eXOHOMIYHOI ROTITHEN

Puc. 1. ETanu ¢gopmyBaHHs HallioHAJILHOI 0e3MeKkH Ta BilicbKOBOI cTparerii
JI>xepeno: ckinaieHo aBTOPOM

2. @opMyBaHHsI cTpaTerii HaioHAJbLHOI 0e3MeKH — II¢ IICHTPAJIBHHUI OJIOK,
AKUW THTETpy€e pe3ysibTaTH OLIHKM 3arpo3. Mae pogarkoBuii BXia: MizkHapoaHi Ta
COIO3HMIBbKI 3000B’SI3aHHSI, 10 BKa3y€ Ha BpaxyBaHHS 30BHIMIHIX (DaKTOPIB 1
MapTHEPCHKUX BIIHOCUH Mpu (popmyBaHH1 crparerii. HanpsmMku:— @dopmyBaHHA
crparerii NpoTUAil BiHCbKOBIH 3arpo3i / BOECHHUM JifiM.

3. @opmyBaHHs cTpaTerii mpoTuaii BiliCbKOBIH 3arpo3i / BOECHHUM [JifiM
BKa3y€ Ha MPAKTUYHY YACTHUHY CTpATErii: KOHKPETHI 3aXOAW [JIsl 3aXHUCTy Bij
MOTEeHINIHUX arak. HampsiMmok: — @opMyBaHHS JOKTPUHAJLHUX JT0OKYMEHTIB
BOEHHO-€KOHOMIYHOI MOJITHKH

4. ®opMyBaHHS JOKTPUHAJIBHUX JOKYMEHTIB BOCHHO-€KOHOMIYHOI MOJITHKHU
— KIHIIEBUW €Tam CXeMHU, SKUN Tependadae 3akpilIeHHS CTpaTerii Ta 3aXodiB y
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OoQIIfHUX TOKyMEHTax, M0 BIUIMBAIOTh Ha EKOHOMIKY Ta OOOpOHO3JaTHICTh
JIEpKaBH.

Kinnesuii eran 3ampornoHOBAaHOTO MPOILIECY MAa€ Ha METI BUPIIICHHS KOMILIEKCY
CKJIQJIHUX MPOOJIeM, KIIFOUOBOIO 3 SIKUX € MPUBEICHHS BOEHHOI OpraHizallii Aep:KaBu
y BIJIMOBIIHICTB /10 HOBOi cucteMu 3arpo3 XXI ct. Huni, B OUIBIIOCTI KpaiH CBITY,
3poctae TMoTpeda B KOHIIEHTpallli OOOpPOHHHMX 3aco0iB 1pecypciB Ha KIOUOBHUX
HampsMax, 13 3aCTOCYBaHHSM NPUHIIUITY “‘acCUMETpii” y MUTaHHS PO30YyJ0BU BOEHHOT
cpoMoxHOCTi. DOpMyBaHHS BOEHHHUX IUIAHIB BiAOYBAa€ThCS 3 aHATI30M TO3HUIIIN
IHIIMX TEOMOJIITUYHUX aKTOPIB, 3 YPaXyBaHHAM CIEUU(]IKU NEPCIIEKTUBHUX 3aBJaHb,
HAsIBHUX PECypciB, 0COOIMBOCTEN reorpadiqHoro mojokeHHs Tomo. Hampukman, i3
pyHHalll€l0 TIO0AaTbHUX CTPYKTYp O€3leKkd, 3aCHOBAaHUX Ha OIMOJSIPHOMY
MIPOTUCTOSIHHI HAAJIEPkKaB, 3MEHUIYIOThCA pOJIb 1 MOXKJIMBOCTI OKPEMHUX JEp>KaB
B YTPUMaHHI CHJI SIEPHOTO CTpUMyBaHHA. HaToMicTh 3pocTae 3HAUYCHHS yMPaBIIiHHS
1 KOOpAWHAIlIL BOEHHOI A1SUTBHOCTI, IKICHOTO BJIOCKOHAJICHHSI 030pO€HB Ta BIMCHKOBOL
TEeXHIKH, 3IACHEHHS IIBUIKOTO U €EKTUBHOIO MaHEBPY CHJI Ta 3aco0iB SK Ha
TepUTOPii, Tak 1y cdhepax iX 3aCTOCYBaHHS, 1 BCe e — I 3a0e3nedeHHs HaIIHHOI
BOEHHOT O€3IMEKHN 3 BUKOPUCTAHHIM OOMEXEHUX PECypCiB Ha CTBOPEHHS 1 MIATPUMKY
He00X11HOT BOeHHOI MOTYTHOCTI (Braciok 2016).

Bupimutu npobiemMy po3poOKu BiAMOBIAHOT KOMIUIEKCHOI CTpaTerii MOKJIMKaHi
PI3HOTO POy AHAIITUYHI CTPYKTYpH, SIKI B 3aJIeKHOCT1 BiJ MOKJIAJCHUX Ha HUX
3aBJlaHb, BIJIMOBIAAIOTH 3a aJaNTaIlil0 HaIllOHAJIBHOI CTpaTerii A0 OCOOJUBOCTEH
MIXKHApOJTHO1 Ta HallIOHAJIBHOI 0€3MEKOBOT apXITEKTYPH.

Pe3ynbpTaT poOOTH HaAIlIOHAIBHUX AHATITUYHUX IIEHTPIB, K HE3AJICKHUX TaK 1
THX IO BXOJATH JI0 CKJIaAy JACPKABHUX 1HCTUTYIIA 3 MIUPOKUMHU TOBHOBAXKCHHSIMH,
CIYryloTh 0a30i0 [Ji1 pO3pOOKH BOEHHO-€KOHOMIYHO1 TOJITUKH JICp>KaBH.
Kommnekcuuii anroput™ (opmyBaHHS 3rajiaHoi MOJTITUKA HaBEIEHO Ha puc 2.

Bo€HHO-eKOHOMIYHA MOMITHKA JAepKaBU (POPMYETHCS K MOCIIJOBHUN aJrOPUTM
MPUIHATTS YOPABIIHCHKUX PIIICHb, COPSIMOBAHUX HA CTBOPEHHS, MiJATPUMAHHS Ta
PO3BUTOK OOOPOHHMX 1 CTIHKICHUX CIIPOMOKHOCTEH JiepKaBU B yMOBaX BOEHHUX Ta
riOpuIHUX 3arpo3. 3apONOHOBAHUHN AJITOPUTM BKIIIOUAE TaKl B3aEMOIIOB’ sI3aH]1 €TaIu.

Ouinka cTpareriyHoro cepeaoBHina.

Ileit eram mepembavyae aHami3 BOEHHUX, BIHCHKOBO-TOJITHYHUX, CKOHOMIUHUX,
iH(popMaIitHUX, TEXHOJIOTTYHUX Ta T1IOpUIHUX 3arpo3. TaKoK OLIHIOETHCS JTUHAMIKA
MDKHApOJHOT 0e3MeKoBoi OOCTAaHOBKM Ta PIBEHb IHTETpallii JACp)KaBU y CHUCTEMY
MDKHApOJHUX alibgHCIB 1 mapTHepcTB. OLIHIOBaHHS 3MIMCHIOETHCS HAa OCHOBI
PO3BIAYBaIbHO-aHATITUYHOTO 3a0€3eUeHHS.

@®opMyBaHHA CTPATEriYHUX LijTeH.

BuszHayaroTbcst JOBrOCTPOKOBI OpIEHTHPH 3a0€3MeUeHHs 000POHO3IaTHOCTI JEPKaABH.
Jlo Takux 1€ MOXYTh HajekaTh 3a0e3MedeHHs BOEHHOTO CTPUMYBAHHS,
JIOCSITHEHHSI CTPATETIYHOI aBTOHOMHOCT! Y KPUTUYHUX Tally3sx, GOpMyBaHHS CTIAKOI
000pOHHO-IPOMHKCIIOBOI 0a3u, 3abe3meueHHss MOO1TI3aIlIfHOT TOTOBHOCTI €KOHOMIKH
a0o K 1IHTerpallis B CUCTEMY KOJIEKTHUBHOI O€3MEeKH.
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Bu3zHaueHnHsi 3aBJ1aHb 000POHM.

BinOyBaeThcs omepartioHamizarmiss CTpaTeriyHUX IJIeH dYepe3 KOHKPETH3alIlilo
3aBJIaHb PO3BUTKY OOOPOHHO-TIPOMHCIOBOTO KOMILIEKCY, MiJATOTOBKH TIEPCOHAIY,
MOO1LTI3aI[ifHOT TOTOBHOCTI €KOHOMIKHM Ta CYCHIJIbCTBa, 1H(OpMAaIiitHOT MPOTHAIi,
1HHOBAI[IHHOTO PO3BHUTKY, PO3BIIyBAJILHOTO 3a0€3MCUCHHS Ta aIbSHCOBOI B3aEMOIII.
Bin popmye ocHOBY TSI TOAATBIIIOTO BU3HAUCHHS PECYPCHUX MOTPEO.

Bocnno-ekoHOMIYHA NOAITHKA
peanizanin
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CHPOMOKHOCTER BOCHHO-
EKOHOMIMHOI0 noTeninry
Buinavenns zaspans oboponn

Puc. 2. Aaroput™M (popMyBaHHSI BOECHHO-€KOHOMIYHOI MOJIITUKH JA€P:KABH
Jlxepeno: cKinageHo aBTOpOM

Ouinka pecypciB i CIPOMOKHOCTEI.

Ha upomy erami 3I1MCHIOETBCS aHaIi3 HAsSBHUX MaTepialbHUX, JIOACHKHX,
TEXHOJIOTIYHUX 1 COIO3HMIIBKUX PECYpCiB, a TaKOX BH3HAYAETHCA IOTEHIIAN iX
BUKOPUCTAHHSA JIJIsl JOCATHEHHS MOCTaBICHUX CTPATET1UHUX I[IeH.

®opmMyBaHHSA 00OPOHHMX BUMOT.

Lleii eran mnepenbayae TMEpEeBEICHHS CTPATEriYHUX HAMIpPIB Y CHUCTEMY
BUMIPIOBAHUX MapaMeTpiB: YHUCEIBHICTH OCOOOBOTO CKJIaTy, KIJIBKICTh 3pa3KiB
030pO€HHS, TAKTHUKO-TEXHIUHI XapaKTEPUCTUKH TEXHIKUA, OOCSATH OO€NpuUIacis,
HOPMATHBH 3a0€3MEUEHHSI Ta PIBEHb TEXHIYHOI TOTOBHOCTI. DOPMYIOTHCA TEXHIUHI
CTaHJApTH, BU3HAYAIOTHCA KPHUTEPIi CYMICHOCTI 3 COIO3HMKAMHU Ta 3aKJIaJar0ThCS
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napameTpH JIep>KaBHOTO OOOPOHHOTO 3aMOBJICHHS. Y pa3l MEePEeBUIIICHHS BUMOT HaJl
HasiBHUMH PeCypcamu 31HCHIOEThCS X KOPUTYBAHHS.

@®opMyBaHHS PeCyPCiB i CIPOMOKHOCTE BOEHHO-€KOHOMIYHOIO MOTEeHIIaTy.

BinOyBaeThcs npakTHuHe MaTepiaabHe 3a0e3MeYeHHsT 000POHHOI MOJIITUKH Yepes
MOOUTI3aIl0  (iHAHCOBUX PECypCiB, PO3BUTOK OOOPOHHO-NPOMHUCIIOBOI  0asw,
(dbopMyBaHHS JIIOJICHKOTO MOTEHIIATy, TEXHOJIOT1YHE 3a0€3MeUeHHs Ta MiJBUILECHHS
MOO1T13a[1THOT TOTOBHOCTI €EKOHOMIKH.

BuzHauyeHnHs: npiopureTiB.

3 ypaxyBaHHSM OOMEXKEHOCTI pEeCypciB BH3HAYAIOTHCA KIIFOYOBI HAIMPsSMU
PO3BUTKY OOOPOHHHMX CIPOMOKHOCTEH Yy KOPOTKO-, CEpEIHBO- Ta JOBTOCTPOKOBII
MEPCIIEKTHUBI.

3akoHoaaB4e TA iHCTUTYLiHE 3a0e3MeYeHHs.

[leit eran nependavyae popMyBaHHS HOPMATUBHO-TIPABOBO1 0a3u peasizallii BOEHHO-
€KOHOMIYHOI TMOJITHKH, BKJIIOYAIOUM MPUUHATTA 3aKOHIB Yy cdept 000pOHH,
3aTBEPKEHHS JIEP>KaBHUX NPOrpaM PO3BUTKY O30POEHHS, PEryJIIOBaHHS MPOLENYp
JEpKABHOTO OOOPOHHOTO 3aMOBJIEHHS Ta CTBOPEHHS MEXaHI3MIB JepKaBHOI
HIATPUMKHA 000POHHO-IIPOMHUCIIOBOT'O KOMILIEKCY.
3aK0HU Ta HOPMATHBHO-IIPABOBI AKTIB.
€ cTaji€ro IHCTUTYIIHHOTO 3aKPITUICHHS MPUHHSATUX PIllICHb.
Ilepepo3nonin ¢piHAHCOBUX MOTOKIB.

B pamkax uporo eramy 3A1HMCHIOETBCA (OpMYBaHHS OOOPOHHOTO OOMIKETY,
30KpeMa BH3HAYA€ThCS YacTKa BajJOBOTO  BHYTPIIIHBOTO  MPOAYKTY, IO
CIPSIMOBY€ETHCSI HA O0OPOHY, Ta pO3MOALT (PIHAHCOBUX PECYPCIB MIXK BUJIAaMH CHJI Ha
OCHOBI TPOrpaMHO-LIJIBOBOrO OromkeryBaHHs. IlepenOauvaeTbcsi mepepo3noait
Jep>KaBHUX PECYpPCiB MK CEKTOpaMU €KOHOMIKH, ONTHUMI3allisi MEHII MPIOPUTETHUX
BUTpaT 1 (QopmyBaHHs (iHaHCOBMX pe3epBiB. OAHOYACHO  peai3yeThes
JIOBIFOCTPOKOBE (hIHAHCOBE TIJIaHYBAHHS Ta PO3TIISIAIOTHCS MOMJIUBOCTI 3a7TyUCHHS
aNbTEPHATUBHUX JpKepenl (IHAHCYBAaHHS, 30KpeMa MIDKHAPOJHOI JOMOMOTH Ta
MEXaHI3MIB JIepKaBHO-TIPUBATHOTO TAPTHEPCTBA. BH3HAYAIOTHCS MPIOPUTETHI
TEXHOJIOT1UHI HANpsIMU PO3BHUTKY, IUIAXW MOJEPHI3AI]l MiIAMPUEMCTB OOOPOHHO-
IIPOMUCIIOBOTO KOMILIEKCY, PO3BUTOK BHYTPILIHBOTO BUPOOHMUIITBA,
IMITIOPTO3aMIIICHHS, KOOTIepallisi miAIpUeMCTB 1 (popMyBaHHS BUPOOHUYUX KJIACTEPIB,
a TaKO>XK MEXaHI3MU JEeP>KaBHOI MIATPUMKHU TaTy31.

PeaJjizaniss BOECHHO-eKOHOMIYHOI NOJITHKH.

[TocninoBHICTL BUKOHAaHHS 3a3HAUYEHHMX €TaliB 3a0e3neuye Mepexisy Bij
CTPATETIYHOr0 IUJIaHYBaHHS 1O MPAKTUYHOIO BIPOBAJKEHHS OOOPOHHUX PIIIEHb.
3anponoHOBaHUI anropuT™M (popMyBaHHSI BOEHHO-€KOHOMIYHOI MOJIITUKU PO3LIMPIOE
TPaAUILIIHUN peCypCHO-BUPOOHUYMI MiIX1]], OCKIIbKA BOEHHO-€KOHOMIYHA MOJITHKA
PO3TISAAECTHCS SIK KOMIJIEKCHUN MEXaH13M YIPaBIIiHHS peCcypcamMu, CIPOMOKHOCTSIMH
Ta a/IalTUBHICTIO JIEP’KaBU B YMOBaxX 30pOMHOI0 MPOTUCTOSHHS.

®opMyBaHHS BOEHHO-EKOHOMIYHOI MOJITUKU JIEP’KaBU BHUMAra€ KOMIUIEKCHOTO
MDKIally3eBOro MiAXOAy, SIKUM BKJIIOYA€E aHAJ3 3arpo3, CTpaTeriyHe IJIaHyBaHHA,
pecypcHe 3a0e3neueHHs, pO3BUTOK 0OOPOHHO-IIPOMHUCIOBOTO KOMILIEKCY, €(PEKTHUBHE
HOPMATHBHE PETYJIIOBAHHS Ta MIKHAPOJIHY KOOTEPAIIifo.
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INPOEKTUPAHE HA BUPTYAJIHA YYEBHA CPEJA
YPE3 UHTET'PUPAHE HA UHTEJIUT'EHTHU
CUMYJALHUOHHU ACUCTEHTH

NBanos Hukomaait {uMuTpoOB,
JOKTOPAHT
TV ,,Emnckon Koncrantun IIpecnaBcku®

Pe3tome. Hacrosmumsar goknaj mpeactaBs MoOJET 3a MHTETrpalis Ha BUPTyalHa
yueOHa cpea ¢ Al acHCTeHT KaTo MHOBaTHBHA 00pa30BaTelIHA Cpefia 3a MPUA00HBaHe
Ha MPAaKTUYECKU U aHAJTUTHYHU YMEHUs. MOJenbT U3M0a3Ba JUHAMUYHN CUMYJIaIliH,
NpPEeIMKTUBHA aHAJIWTHKAa W €3MKOBHM MOJENM 3a aJalTUBHO OOy4YeHHEe U
KOHTEKCTyaslHa oOpaTHa Bpb3Ka. AKIEHT € TMOCTaBeH BBPXY NPUIIOKEHHETO MYy B
CTPOUTEIHOTO HH)XEHEPCTBO 4Ype3 TIEHEPAaTUBHO TMPOCKTHpPAaHE Ha EHepruiiHa
edexktuBHOCT. MHTerpupanero Ha STEM npuHIMNM W HOpMaTHBHA BaJldJAIUs
OCUTYpsIBa PEeau3bM U MpodecroHanHa IpUI0KUMOCT. Pe3ynratute 1eMOHCTpUpAT
NOTEHLMaJa Ha Mojeja 3a I[IOBUIIABaHE KadyecTBOTO U €(QEeKTHBHOCTTa Ha
podheCHOHATHOTO 00pa3oOBaHUE.

KirouoBu 1ymMM: M3KyCTBEH MHTENEKT, JUHAMUYHU CUMYJIAIMH; €3UKOB MOJEI;
aJanTUBHO OOydeHHe; NpoheCuOHATHOTO 00pa30BaHUE; T€HEPATUBHO MPOEKTUPAHE;
STEM o6pa3oBaHue.

BnBenenune. MonensT ¢ Al acucteHT ce ¢okycupa BBPXY Cb3JaBaHETO Ha
PEAUTUCTUYHA M AUHAMHYHU BHUPTYaJTHU Cpeld 3a OOydeHHE, B KOUTO YUCHHUIIUTE
U3MIBJIHSABAT 3a7aud WICHTHYHU C Te3W B pealiHaTa mpodecHoHamHa MpaKTHKa. 3a
pa3inKa OT CTAaTHYHUTE CKPHUIITOBU CHUMYJAIMH, TyK M3KYCTBEHHAT WHTENEKT (Al)
urpae poJisiTa Ha HeBUAUM 3Haell eKcrepT. EnHoBpeMeHHO ynpaBisiBa IMHAMUKaTa Ha
CUMYyJIUpaHaTa CMCTeMa U HaOJIoJaBa MpeAcTaBsHeTo Ha oOydaemus. Al acucrenra
Ch3JlaBa TEPCOHAIM3UPaAH MbT Ha OOy4YeHHE, KaTO OCUTYpsiBa He3a0aBHO OOpaTHO
Bpb3Ka. [Ipennara KOHKpPETHU KOPEKTHUBHU AEMCTBHS M MPOMEHS NapaMeTpUTe Ha
cpenara, 3a Ja OTrOBapsT Ha UHIWBUIYaJTHOTO HUBO HA KOMIIETEHTHOCT U HaIPEIbK
Ha OTpeOuTes.

MogenbT ce npuiiara B CUTyalii B KOUTO IPEKUTE U3MUTAHUSA 2 MKOHOMUYECKU
HE ONpaBJaHW, 3acTpamiaBaT O€30MacHOCTTa Ha TMepcoHala U IeJocTTa Ha
TeXHHUYECKaTa MHPPACTPYKTypa WU Ce OTIIMYABAT C BUCOKA CTENEH Ha ONepaThBHA
CIIO)KHOCT 32 BB3MPOU3BEXKIAHE B pEaHU yCioBHs. [IpuiokuM € KakTo BBHB
Buptyasinu cpenu ( VR / AR / 3D), Taka 1 B XMOpUAHU TUTHTAIHO MOATIOMAraHu
dbuznyecku nadoparopuu (1) . MogenbT € 0coOEHO MOAXOMI 3a MPO(HECUOHATHU
00J1acTH, U3UCKBAIIU ObP30 U 0€3 PUCKOBO MPHUI0OMBAHE HA MPOLIEAYPHU YMEHUS U
B3€MaHEe Ha PEILeHUs MO CTPEC, KaTo:

® UHAYCTPUAJIHO TMPOU3BOJACTBO (AMarHOCTUKA M OTCTPaHsSBaHE Ha aBapuu B

CJIO’KHM MaIlIVHU);
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e MEIMUMHA W 3[paBeona3BaHe (CHUMyJalUs Ha XUPYPrUYHH HWIIM CHEIIHU
MPOLIELy pH);

e cHepreTuka (ynpasieHue Ha sapenu / BEL] nentpanm);

aBTOMaTu3anus / poOoTuka (IMporpaMupaHe M OTCTpaHsSBaHE Ha TPEIIKA B
HWHIyCTpUATHU PoOOTH) (2)

OcHoBHAaTa 11€J1 € J1a Ce CBeJIaT JJ0 MUHUMYM PUCKOBETE U pa3XOJUTe 3a 00yUeHUe,
KaTo ChIIEBPEMEHHO C€ TMOBMIIUA €PEKTUBHOCTTAa MpU TpaHcepa HA 3HAHUS OT
BUpTyaJlHaTa KbM peanHata cpeaa. [logxoabT € HacouyeH KbM (OPMHUPAHETO Ha
JIUHAMUYHH CTEPEOTUIH | (TpailH¥ OllepaTHMBHM HABUIM) U KPUTHYHO MHMCIICHE 3a
B3€MaHE Ha CIJIOKHH, PEIICHUS B YCJIOBHS, YMETO OE30MacHO BB3IPOU3BEKIAHE €
HEIMOCTHXKMMO Ype3 TPAAULUOHHUTE METOJIH.

HN3noxenue. MosienbT € BHEAPEH B YUEOHUST MpOLeC HA yUyeHUlH ot 9. mo 12.
KJ1ac, oOyd4aBailld ce B crenuaiHoct ,,CtpoutenctBo u apxutektypa““(CA) B [II'CAT
,Bacui JIeBcku* - rp. BapHa.

Ypes cumynanus Ha Ipoleca o reHepaTUBHO MPOEKTUPaHE Ha crpaaHa gpopMa 3a
ONTHUMM3ALMA HA €HEprUiiHa e(PEKTUBHOCT, yUeHUIUTE OT criennanHocT CA TpsOBa na
HaMepsAT ONTHMMallHa TeOMETpHs Ha crpajga 3a My3eil, OallaHCHpallKu MEXIy
IIPOTUBOPEYAILHN CU LEIH:

* MUHUMH3UpPAHE HAa CHEPIUIHOTO MOTpedIIeHuE;

¢ OIITHMH3aIH] Ha IIOTOKA Ha €CTCCTBCHATA CBCTJIIMHA IIPU 3aJaJCHU 6IO,H)K€THI/I
OIrpaHUYCHHSA 3a OCTBKIISIBAHC.

3a peanu3npaHe Ha MPAKTUYECKaTa 3a/1a4a, METOANKATA BKIOYBA YETUPH OCHOBHU
eTamna nokaszanu Ha ¢urypa 1, B kouto Al acCUCTEHTHT U3MBJIHSBA IICHTPAITHA POJIS.

YeTBbPTU
eran -
Tpetu eTan - CUMyNaUMs
Bropu etan - gg::ea};'::uf Ha NpoekTa
CUMYNALUA C
Mvpeu eTan - Al
6asosu
napameTpu
1 Pewerwe [ BepuduKauma Ha npoueca

Que. 1 Knrouosu emanu 6 memoouxama

N3Tounuk Ha ¢urypara: pazpaboTka Ha aBTOpa

! TepmunbT Ha axan. Msan IlaBios, ce M3Moia3Ba MIMPOKO B OBJrapckara Ieaaroruka u ¢usuosorus. O3Hadyasa:
,,CHCTEMA OT TIOCIIEJOBATEIHN YCIOBHU PeduIeKCH, KOUTO ca TOJIKOBa A0OpE 3aydeHH, Ye Ce M3IBJIHIBAT 0€3 yU4acTHETO
Ha BOJISITA IIPH HAJIMYUETO Ha CHOTBETHHUS BHHILICH CTUMYJL
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bazoBu mapamerpu. Ha TO3m eTan ydeHUIUTE ONPEAEIAT OCHOBHUTE ITapaMeTpu
OT apXUTEKTypHHs 00eM Ha crpajara, KaTo IO M3YMCIABAT B OHJIAMH ruiargopmara
BIM?. C nomomra Ha Al ¥ IEPBOHAYAIHUTE NaHHHU HOJNYYEHH OT (HACUIMTATOP CE
M3YHCIISIBAT CHOTBETHO: CHOTHOLIEHHWETO HA CTPAHUTE Ha Crpajgara, IPOIEHT
OCTBKJISIBAHE NIPU OINPEEIECHU BN, KOUTO CE€ MeEpcOHAIn3upar ot Al.

Cumynanus ¢ Al. BB BTOpHUS €Tanm OT METOAMKATA C€ MPOBEKIA CHUMYJIALMS
0JIM3Ka J0 peaiHaTa MPOeKTHA cpeia. Y UeHUIIUTE U3YUCIISBAT EHEPruiiHus OanaHc Ha
crpazara, KaTo ce€ CUMYJIMpa JHEBHOTO pa3NpeesICHUE Ha CBETIIMHATA U ITOJyYECHHUTE
TOTUIMHHUTE MOCTOBE M0 BBHINIHATA (pacasia Ha MpOEeKTHpaHaTa crpaja moayyeHH upes3
codryepa Energy plus®.

Ha ¢urypa 2 ce Biwkaa 4yacT OT peaiHHs MPoIIeC Ha CUMYJIHpPaHe CbC coPpTyepa.

Que. 2 Peanna pabomua cpeda

N3Tounnk Ha durypata: pa3paboTka Ha aBTOpA.

Pemwrenna na yuenunure. TpeTHsaT eranm ce peajMsupa B ClIydauTe, KOraTo
YUYEHUIIUTE MPEII0KAT MPOEKTHO PEIICHNE C EHEPTUHO Hee()EKTUBEH apXUTEKTYPEH
o0em Ha crpajara (HarmpuMep IPEKOMEPHO OCTHKJIEHA I0KHA (acajia 6e€3 MpeBUICHU
ceHuecTu eneMmeHTH). B Te3u cutyauuu Al acucTeHTHT mpeocTaBs HezaOaBHA
KOHTEKCTyajlHa oOpaTHa Bpb3Ka. [Ipy ycTaHOBSIBAHE HaA MOBHILEHO EHEPTHITHO
noTpedIeHne cucTeMaTa reHepupa yBeIoOMJICHHE, B KOETO ¢€ 00SICHSIBAT ChOTBETHUTE
MPUYMHHO-CJIECTBEHU 3aBUCUMOCTH U 3a/1aBa HOBU MMapaMETPH 32 U3ITbJIHEHUE.

Ha ¢urypa 3 e mpexncraBeH OTrOBOp Ha T€HEPATUBHMSI M3KYCTBEH HHTEJIEKT
ChatGPT, na koiTo cnen u3BeAeHUTe pe3yiataTd oT Energy plus ca mpencraBeHu
MOJIyYEHUTE pPe3ynTatu U 3a aHanu3. [Ipenopbekata Ha Al e: ,,3agaageHara reoMeTpus
BOJU 110 MPEKOMEPHO CIBHYEBO MEYEIIEHE MPE3 JETHUTE MECELH, KOETO yBEIMYaBa
HAaTOBAapBAaHETO HAa OXJIAAUTEIHUTE CUCTEMU € NporHo3dHu 35%. IlpenopruBa ce

2 BIM nnardopmara e crogeneHa nudgpoBa cpeja 3a yIpaslicHHe Ha HHOPMAIMATA, KOATO UHTETPUPA TPHUIMEPHO
Mozenupane ¢ 6a3a JaHHW 32 CHHXPOHH3HMPAHO NMPOEKTHUpPaHe, N3rpakJaHe M eKCINIOAaTalus Ha CTPOUTETHH OOCKTH B
peaHo BpeMe OT BCHUKH yYaCTHUIIM B mpoiieca. https://bimdesigned.com/what-is-bim/

3 Onnaiin mmardopmaTa He € M3KYCTBEH MHTEJIEKT, HO BIPaJCHUTE MHCTPYMEHTH HM3IOJ3BaT paboTa ¢ MaHHH, KOUTO
CUMYJIHPAT PEaHH IPOIIECH.
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pasriekIaHe Ha aIalTUBHU CEHYECTH >KaIy3W WM MPOMSHA HAa ChOTHOIIEHUETO Ha
OCTBHKJISIBaHE.

) |

Due. 3 Omeosop vHa ChatGPT Vnpu 3anumeame

N3tounuk Ha urypara: pazpaboTka Ha aBTOpa.

Cumyisanusa Ha npoekta. B dyerBppTusa eran Al aKTUBHO ajamnrtupa
CUMYJIAIIMOHHATA CpPeJia C LI Ch3JaBaHE Ha MO-HACOYEH U MEePCOHAIN3UpaH yueOeH
npouec. B ciydanre, korato yueHUIIMTE ObP30 YCBOST ONITUMU3ALIMOHHUTE CTPATErUU
32 KOHKPETEH KJIIMMaTU4eH NpoQuIl, cucTeMaTa BbBEX 1A TOIbJIHUTEIHN OIPAHUYCHHUS
WIM MPOMEHJIUBU (DAKTOPH, KaTO HApUMEpP M3UCKBAHE 32 MACUBHO OTOIUICHUE NpHU
3UMHHU YCJIOBUS WJIM UHTErpanus Ha (OTOBOJNITaWYHU NaHenu BbB (acanara. [lo To3u
HAa4YMH Ce€ 3aJbJI00YaBa CIIO)KHOCTTa Ha 3ajadyaTra B ChOTBETCTBUE C HalpeabKa Ha
ydyeHuKa. Ta3u IMHaMH4YHA OIPOMsIHA HAa apaMETPUTE U LIEJIUTE CUMYJIMpa peaaHaTa
paboTHa cpena v TpaHcdepa Ha 3HaAHUST KbM NPO(PECHOHATHOTO Pa3BUTHE.

Nuterpupanuar Mojen Ha ,BupTyanna ydyeOHa cpena”“ ce Oa3upa Ha
¢byHkunoHanHo enuHcTBO Mexay STEM komnoHentute u Tpu HuBa Ha WU
uHTerpauus. Hayunusat u texnonornynusat ¢pynaameHT (BIM, EnergyPlus, VR/AR)
neduHUpaT TnapamMeTpure Ha paboTHaTa CpeAa, JO0KATO HWHXKEHEPHUST W
MaT€MaTUYECKHUIT TMOAXOJ  OCUTYpsiBaT HMHCTPYMEHTHM 32 JIMarHOCTHKA M
ANTOPUTMHUYHO BaJUAMPAHE HA PE3YJITATUTE.

EdexTtuBHOCTTA Ha Ta3u cpejia ce rapaHTHpa OT BHEIPEHUS U3KYCTBEH MHTEIIEKT,
KOWTO C€ pasrpblia Ha TPY PAaBHHUILA: CUMYJIALIMOHHO (32 yIpaBJICHHE HA IMHAMUYHU
(bu3MYHY MTPOLIECH ), AaHAIUTUYHO-3JANTUBHO (32 MPEIUKTUBEH aHAJIN3 U aBTOMATUYHO
KanmuOpupaHe Ha TPYJHOCTTa CIOPSAMO Hampeabka Ha o0ydyaeMusi) 1 KOMYHUKAIIMOHHO
(32 KOHTEKCTyallHa MOJIKpENna Ype3 roJIEMH €3UKOBHU MoJieau). To3u CUCTEMEH CUHTE3
TpaHcopMHUpa CHUMYyJIalMATa OT TEXHUYECKO yIOpaKHEHHWE B  aJalTHBHA
M3CIIeIOBATENICKA €KOCHCTEMA, KOSITO OCUTYpsiBa HETIPEKbCHATA EKCIIEPTHA MOAKpena
Y pa3BUBa NPUIIOKHUTE KOMIIETCHIIMY HA OBbACIINUTE CIICHUATUCTH.

Nuterpanuara Ha STEM KOMIIOHEHTUTE B MOJI€1a CE€ OCHIIECTBSIBA UPE3 CUCTEMHA
CUHEprus: HaydyHusIT ¢QyHAaMeHT JeduHHpa 3aKOHUTE Ha [polecure, a
TEXHOJIOTUYHUAT ocurypsiBa codryepHara cpena (BIM, EnergyPlus) u VR/AR
MHCTpyMeHTHUTe. HKEHEepHOTO HampaBieHHe ce (POKycHpa BbpXYy JUArHOCTUKATa U
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ONTHMH3ANMATA HA CHCTEMH, JIOKAaTO MAaTEMaTUYECKHUSIT KOMIIOHCHT CIIy KM 3a
BAJIUJUPAHE HA PE3YyATaTUTE 4Ype3 CTATUCTUYECKHM AaHaIU3 U aJIrOpUTMHYHA
uHTepnperanus. To3u cuHTe3 TpaHchoOpMHUpa CHUMYyJAUsATa B KOMIUIEKCHA
M3CJIEI0BATEICKA IEMHOCT.

Peanu3zanus. Ka3zychbT umocTpupa Kak M3KYCTBEHHUST MHTENEKT C€ M3I0JI3Ba B
CTPOUTEINICTBOTO 3a OTKpHBaHe Ha [lapeTo*-onTuManHu apxuTekTypHU (GOPMH, KOUTO
OaslaHcupaT eHepruiiHaTa e(eKTUBHOCT C PUHAHCOBUTE U €CTETUYECKUTE KPUTEPHUHU.

YyeHunuTe ca MOCTaBeHM MpeJa 3ajadaTa Ja pa3padoTaT HOBa, HETPAJAUIIMOHHA
dbopma 3a myseitHa crpaga. OCHOBHATA 11€71 € TOCTUTaHe HA MUHUMAITHO TIOTPEOJICHHE
Ha SHEPTHUs 32 OTOTUICHUE U OXJIaK/IaHe, KaTO €THOBPEMEHHO C TOBAa C€ MUHUMHU3UPAT
pa3xoauTe 3a pacagHO OCTHKISIBAHE.

3a 1esnrTa ca NOCTABEHU CIIETHUTE 3a]1auu.

1. f1 (Enepruiina edexktuBHOCT): MHUHHMH3UpaHE Ha TOJUIIHOTO €HEPTUHWHO
norpebienue Ha crpagara [kWh/m?];

2. f2 (Pa3xon Ha matepuan): MuHMMHU3MpaHe Ha o0IaTa IOl Ha OCTHKIISIBAHE

Ha Qacangara [m?].

M3TOUYHNK HA CHUMKUTE: HalpaBCHH OT aBTOpPA.

Al mpomens crnegaute 3D reomMeTpuvHHM mapaMeTpH, 3a Ja TCHEpUpa XWJISIH
aJITCPHATHBHM apXUTEKTYPHU (DOPMH.

e P;: CroTHOmIeHHe Ha cTpaHuTe (Aspect ratio) Ha OCHOBHHSI 00EM Ha crpajara
[Bapupa ot 1:1 mo 1:3];

e P,: 'brea Ha poranus Ha ropHaTa yact Ha crpagata [Bapupa ot 0° 1o 90 °J;

e P;: Cremen Ha u3nbDKaBaHe/ OrbBaHe Ha (pacagHaTa MOBBPXHOCT, KOSATO
MO3BOJIIBA Ch3/IaBaHE HA CAMO3AaCEHYBAIIM C€ 30HH;

e P, WWR (Window-to-Wall Ratio) — mpolieHT Ha OCTHKIIIBaHE CIIPSMO O0IIaTa
(dacamgna miong [Bapupa ot 20% 10 60%].

4 ITapeTo-oNTUMAIHUAT (POHT IPECTABIABA MHOYKECTBO PEILECHHS, IIPH KOUTO HE € B3MOXKHO J1a CE M0J00pH €/1Ha OT
nenesute Gyukiwm (f1), 6e3 ga ce Biomm aApyrara (f2). Beska Touka Ha (poHTa 0Tpa3siBa Hal-T00PHS KOMIPOMHC
MEX]y Pa3TIIekKAaHUTE KPUTCPHH.
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Enna ot peanuzanuure € npeacraBeHa Ha gurypa 4.

[Ipo6nemsbT ce nepunupa kato: Min ~ F(P)={ f (P), f2 (P)}
KBJETO:

e f1(P): ronumHO eHepruitHo nmotpediaeHue Ha crpagara [kWh/m?],

e f>(P): oOma mionr Ha ocThKIIsIBaHe Ha (pacamara [m?].

Pe3yararu.
Pe3ynraTtu oT 1€MTHOCTUTE HAa T€HEPATUBHOTO MpoeKTUpaHe ¢ Al e nmpencTaBeHo B
Tabnuna 2.

Tabauya 2

Ertanu n 1elWHOCTH pHU r€eHEPaTUBHOTO MpoeKTUpaHe ¢ Al

E JeitHocT Ha | Pons na Al acucrenra VYyeOeH edexr
Tan
oOydaemust
HNedpunupa  O6azosust | [IpoBepsiBa nanm awamasonute | PaszOupane Ha
mozen B Grasshopper | ca ¢usnyecku BBH3MOXKHU U | BIHSHHETO Ha
o U 3a1aBa quanaszonute | mpuiara Knowledge validation | mapamerpure BBpXY
S Ha Py 110 Pa. rules (mamp. poramus P> He | reomerpusTa.
a TpsiOBa Ja IIpeAN3BUKA
=
2 MIPUIIOKPUBAHE).
g
<
=
—
= Cbp3Ba napamerpure | M3nbiaHsBa xwisau utepauuu, | IlpeononsBane  Ha
=) c BRHIIIHM | KAaTo 3a BCSIKa TeHepupaHa | MHTyHIHATa: Brxma
S8 CUMYJIALIMOHHA ¢dopMma n3uucisBa fi (eHeprusi) | Kak HETpaJulMOHHU
= WHCTPYMEHTH u f> (OCTBKIISIBaHE). ¢bopMu morat ga ca
o (EnergyPlus upes no-e(eKTHUBHHU.
et
— Honeybee).
- N36upa NSGA-Il kato | M3mom3Ba anropurbma 3a na | Pa3BuBa ymenus 3a
=
= ITOPUTHM 3a | ¢untpupa TEHEpUPAHUTE | B3EMaHE Ha
2 MHOT'OLIEIEBA peuienus, otkpusaiiku [lapero- | xommpommucy,
= ONTUMHU3ALIMSL. ONTUMAITHUS HPOHT. 0a3upaHu Ha JTaHHU.
=
E
o
—
=
= N36upa emno ot | IlpoepsBa wu3Opanus nuzaitn | Muterpupane Ha
= [lapero-onTumManHuTe | CHPSIMO HAIIMOHAJIHUTE HOPMU ( | PEryJaTopHOTO
= peLeHus. Umax, NZEB mnparoBe) u | CbOTBETCTBHUE B
= reHepupa  MpeaynpexiaeHue, | ausaiiHa.
M aKO MMa HEChOTBETCTBHE
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Cnen mpoBenenute cumynanuu, Al renepupa Ilapero-ontumannus ¢GpoHT Ha
pas3riIekAaHUTE apXUTEKTYPHU pELIeHMs], TpeacTaBeHu B Tabmuna 3.

Tabnuya 3
[Tapero-ontumanHuaT GpoHT ¢ HAOOP OT pelIeHus
FOHHHH}O IImom; Ha
. EHEepruitHo
Pemenue (qu3aiin) OCTBHKJISIBAaH Komentap na Al
notpebieHne e (£2) [m2]
(/1) [kWh/m’] ’
(Ha-aucxo (Cpener Bucoka EHepruiiHa
e(eKTUBHOCT, HO TBBPE
A notpebieHue) pasxon)
MaJKO OCTBbKJIsABaHE. Puck
(CkpomHO) 85 2500
OT HHUCBK akTop Ha
nueBHa ceriinHa ( DF).
Haii-no6pusar kommnpomuc.
B (Haii-aucbk | IMoctura 98 kWh/m? ¢
(OtnnuHO)
(banancupano) pasxon) MHUHHUMAJIHO OCTBHKJISIBaHE.
98
1800 [IpenopbunTenHo.
(Bucox [Ipuoputer e naaeH Ha
C (ITpuemnuBo) e MaKCHUMaJIHO OCTBKJIIBaHE
— 0
e — 120 3200 (P4=60%). Bucoku
pa3xou 3a CTPOUTEJICTBO
U CHEepIHUsl.

N3KyCTBEHUAT MHTENEKT F€HEpHpa U3XOAHU MPENOPHKU 32 ONTUMAIHUS AU3aliH
Ha crpajara:

Al Output = "Iuzaita B (c mapamerpu P = 1:2.5 u P> = 30°) e Hali-e)eKTHBEH.
Toil HamansBa IJIOLITa HA OCTHKJIsABaHE ¢ 28% CHpsIMO CpaBHUMHS TU3alH, KOETO
BOAM 10 MKOHOMHUA OT 1,4 MiH. nB. B Oro/pkera 3a ¢acana, KaTo ChIIEBPEMEHHO
nokpuBa ctangaptute 3a NZEB." (3).

Wurerpupane Ha HopMaTtuBHaTa 6a3a. Cien karo yuenunute uzodepar [duzaiin B,
Al poiiiTa Ha UHTEJIIMTCHTEH KOPECHOHACHT M3BBPIIBA aBTOMAaTUYHA MPOBEpPKA, Ha
ChIIIECTBYBAIllaTa HOpMATHBHA 06a3a B HAIIPABJICHUETO.

1. IIpoBepka Ha eHEpruMHUS KOA:

e Al moTBbpkAaBa, 4e MOCTUTHATOTO NoTpedsenre or 98 kWh/m2 e mon
HanroHaHK npar oT 105 kWh/m2 3a oGmiecTBeHH crpajy.
e craryc: ChOTBETCTBA HA U3UCKBAHUATA HA Hapeabara. (4)
2. TlpoBepka Ha KOHCTPYKTUBHA 3/IpaBUHA:
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e Al usBbpiuBa 0bp3 Finite element analysis® (FEA) Ha KOHCTpYKIMsATa Ha
Juzaitn B chnpsiMmo HatoBapBaHHUsI OT BATHP, OasupaH Ha bearapckus
Eurocode EN 1991-1-4.

e TpoBepsiBa JAIM MAKCUMATHOTO HAMPEKEHHE (Omax) € MOJ JIOMyCTUMATa
rpanuna. (3)

Crnen npukIIOUYBaHE HA CUMYJIAUATA BbB (DMHATHUS JTU3aiH, YUSHUIIUTE TIPABST
CJICIHUTE U3BOJIU:
e 1u3aifH B oTroBaps Ha HOPMAaTUBHUTE W3UCKBAHUS M € ONTUMH3UPAH IO
OTHOIIICHUE Ha CHepruiiHa e(heKTUBHOCT.
KPI° Ouenka: l'oguino CO; cniectsiBane: 45 TOHa.

N3Boan m 3akiaw4veHus. Pa3paboTeHUAT MOJEN J0Ka3Ba CBOSTa €(PEKTUBHOCT
KaTO MHTEJUTeHTHA yueOHa cpejia, CocoOHa JjJa CUMYJIMpa CI0KHU, MHOTO(DAKTOpHU
peanHu cuieHapuu. Toi He caMo ycKOpsiBa MPUI0OMBAHETO HA IPAKTUYECKUA YMEHUS U
Pa3BUTHUETO HAa KPUTUYHO MHUCIICHE IIPHU YCJIOBUS HA HYJIEB PUCK, HO M MPEAOCTaBs
WHJUBUTyJIU3UPAH aJJaTUBEH yueOeH mpolec upe3 oOpaTHa Bpb3Ka M MPOTHO3HA
aHaJIMTHKA.

Peanusupanuar Mozen mnoAmomara Ipoleca Ha NPOECKTUpaHE, aHAIU3UpaHE,
ONTUMHU3UPAHE U BaJUIUPaHE HA PEIICHUS CIPSMO PEaHH, PEUICHUS BKIIOYUTEITHO
€HEpPrUiiHU CTAHIAPTH.

[IpunoxxeHuero My B 00J1acTTa Ha MPO(HECHOHATHOTO 00pa30BaHKE B HAIIPABJICHUE
,CTPOUTEJIICTBO M apXHUTEKTypa™“ Ype3 Kazyca 3a TICHEPAaTUBHO IPOCKTHUpPAHE
umocTpupa ycnemHara uaterpanus Ha STEM oOpa3oBanuero B qururtaiHa ydeOHa
cpena. MogenbT pa3kpuBa  BB3MOXKHOCTH 332 IIMPOKO  MPUJIIOKEHUE B
MpoEeCHOHATHOTO OO0ydYeHHE, KaTo IMOBUIIABA KAa4eCTBOTO Ha TMOATOTOBKAa Ha
CHEIUAINCTH B CPETHOTO 0Opa30BaHHE.

To3u unterpupan STEM nojxosa B AMTUTANIHA Cpela HE CaMO pa3BHBA TEXHUUECKU
YMEHHUSA, HO W 3HAYUTEIHO TOJOOpsSBAa YYEHETO U PA30MPAHETO Ha CIOXKHHU
B3aMMOBPB3KH, KOETO € MOTBbPJICHO OT EMIMPUYHUTE U3CIIECABAHUS.

Pedepenumn:

1. Makransky G., Andreasen N. K., Baceviciute S., and Mayer R. E. Immersive Virtual
Reality Increases Liking but Not Learning With a Science Simulation and Generative
Learning Strategies Promote Learning in Immersive Virtual Reality. Journal of
Educational Psychology. 3 2020, Vol. 113, 4, pp. 719-735.

2. Crawley, DB, Lawrie, LK, Winkelmann, FC, Buhl, WF, Huang, YJ, Pedersen, CO ,
Strand, RK , Liesen, RJ, Fisher, DE, Witte, MJ, & Glazer, J. EnergyPlus: Creating a
new-generation building energy simulation program. Energy and Buildings. Energy
and Buildings, 4 2001, Vol. 33, 4, pp. 319-331.

5 Ananusbt ¢ kpaiinu exeMenTH (FEA) € MOIIEH MeTo 1 3a KOMITIOTBPHA CUMYJIAIHS, KOUTO Pa3Ieis CI0KHA
HWH)KEHEPHH MPOOJIEMH Ha TTO-MAaJIKH, TTO-IIPOCTH ,,KpaWHU €JIEMEHTH , 3a /1a IPEABUIHN KaK Ja/ieH MPOIYKT MIN
KOHCTPYKIHS IIIe C€ IbPKU IIPH PeasTH yCIOBHS KaTO HAIPE)XEHHE, TOIUIMHA, BHOPALIMH WIIH MTOTOK Ha (IIyHI.

¢ Key Performance Indicator ¢ k110408 mokasareJ 3a e(peKTHBHOCT— H3MEPUMA CTOMHOCT, KOSATO TIOKA3Ba KOJIKO
YCHEIIHO J1aJieHa OpraHu3alus, eKUll, MPoLeC WK MPOEKT MOCTUra CBOUTE CTPATETMUECKH U OTIEPATUBHU LIEIH.
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3. BAC. bwarapcku uHctutryT no cra"paptuzauus. bJIC EN 1991-1-4:2005 +
A1:2010. *EBpokon 1: Bp3aelicTBus BbpXY CTPOUTEIHUTE KOHCTpyKumH. Yact 1-4:
OcHoBHu Bb3aekcTBUA. HaToBapBane oT BiATHp. * Coghusa: Bvreapcku uncmumym 3a
cmanoapmuzayus, oama Ha nyonuxyseamne 16.11.20102; nybauxysane Ha Ovreapcxu
17.02.2012. 16 11 2010 r.

4. Hapenba Ne PJ1-02-20-3 (o6n. B, Op. 92/2022, B cuna ot 18.11.2022 r.).
https://www.mrrb.bg/bg/naredba-rd-02-20-3-o0t-9-11-2022-g-za-tehnicheskite-
iziskvaniya-kum-energijnite-harakteristiki-na-sgradi/. [Onunaiin] [Lutupano: 21 12
2025 r.]
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MOJIEJ HA HUKJIUYHA KOHBEPTEHIIUS ,,STEAM —
READY* 3A TOBUIIIABAHE HA EOEKTUBHOCTTA HA
MPO®ECUOHAJTHOTO OBPA3OBAHME B STEM
CPEJIA

NBanoB Hukogaii /lumurpos,
JIOKTOPaHT
TV ,,Emnckon Koncrantun IIpecnaBcku®

Pe3tome: Ilpemsioxxenara meroauka Ha moaena “STEM—-READY™ npencrasisia
MHTETpupaHa 00yuuTesIHa paMKa, KOSITO OCTaBsd YUYEHUKA B MO3UIIUSITA HA JICHCTBAI]
WHXEHEep U u3cnenonBaren. Tst nemoHcTpupa, ye ycreurHoto STEM oOyuenue He ce
M34UepIiBa ¢ yCBOSIBAHETO Ha 3HAHUSA, a 3aBUCU OT YMEHHETO Te Ja ObJaT MPEHACSIHU U
MpWIaraHu B peayiHd MpopEeCUOHAIHU KOHTEKCTH. VIHOBaTMBHOCTTA ce M3pa3siBa B
TOBa, Y€ HE MPOCTO C€ MpeAocTaBs MHGOPMaIIKs, a ce Mpech3/iaBa MeJnus [UKBJI Ha
npodecruoHaita AeHHOCT — OT FTEHEPUPAHETO Ha UJIes 10 MKOHOMHYEcKaTa OlleHKa Ha
KpalHUS MPOAYKT. AHAIU3BT HA pe3yiTaTuTe yOeauTelHo AeMoHcTpupa, ue STEM
cpenaTta pasrpblia MBJIHUS CH MOTEHI[MA] TOTaBa, KOTAaTo € MOAKpEINeHa ¢ 100pe
pa3pabOTEeHU METOIMYECKU UHCTPYMEHTU U MOJICPHU KOHBEPTCHTHU MOJICIIH.

Kuarouosu nymn: STEM, STEM-READY, npodecnonantio obpazoBanue

BobBeaenne: /[Hec npodecrnonanHoTo 0Opa3oBaHue B bbirapus ce pa3BuBa MEXIy
JIB€ KPaHOCTU — CEpUO3HUTE JeMorpadcku mpobiemMu 1 MaiadHaTa MOACPHU3ALIMS
no Hamumonanen mian 3a Bb3cTaHoBsABaHe M ycrtoWuuBocT (HIIBY). 3a yueOGHnata
2024/2025 r. OCHOBEH MPUOPUTET € OOHOBABAHETO HA YUMJIMIIATA M MPEBPHITAHETO
UM B ,,lleHTpoBE 3a BHUCOKHU TMOCTXKEHUS ‘. ['JIaBHUAT ABUTATENl HA TO3M IPOIEC €
uHTerpanuara Ha STEM KoHIenuuTe KaTo BoJIeIIa METOIUKA B YICOHUS TIPOIIEC.

Ornenkara Ha yd4eOHUs TIPolleC B MPOQPECHOHATTHOTO 00pa30BaHKe U3UCKBA Jla CE
pazoepe kak STEM cpemara mpomeHss caMOTO TIpernojaBaHe. B cBeToBeH Marad
e(eKTUBHOCTTA BEUE HE C€ M3MEPBa CaMo C OIEHKHUTE Ha YUeHUIUTE. T4 ce pasriexia
KaTo CHOCOOHOCT Ha MJIQJMs YOBEK Jla Ce aJalThpa YCIEIHO KbM HYXIUTE Ha
MOJICPHUS YU BUCOKOTEXHOJIOTMYEH Ma3ap Ha Tpyja.

B uscnensanero cu I'e3u YaHr ca mpuiioKuiv 3aHUMaHus Ha TeMa ,,MUCTEpUnTE
Ha CBETJIMHATA U CSIHKATa“, 3a J]a MPOBEPAT KaK T€ BIUASIT BbPXY 3HAHUATA U YMECHHSATA
Ha Jienara 3a padora B exur. Cratusita goka3pa, ue STEM oOydeHuneTo € epeKTUBHO
olle B TpeAyddsIMiliHAa Bb3pacT. HampaBeHuW ca M KOHKPETHH MNPEIJIOKEHUS 3a
peliaBaHe Ha OCHOBHHM TPYAHOCTH — OT OCUTYPSBAHETO Ha MO-I00pPH pPEecypcH A0
M3TPaKJAHETO Ha MO-TSCHA BPb3Ka MEXKIY YUUTENH U poauTenu. (1)

B npyro u3cnenane ['eoprueB 2023 cBbp3aHo ¢ npodecnoHaiHaTa MOATOTOBKA
Ha YYEHHUIIH 110 ,,KOMITIOThpHA TEXHUKA M TEXHOJIOTUU  YCTAHOBSIBA PEAUIIA POy CKH
MIpU CcTapTHUpaHe Ha mpodecroHaaHaTa MoAroToBKa Ha yueHuiute B 11 kiac. 3a ma ce
MIPEOJIONIEST TE3U MPOMYCKHU CE Ch37]aBa pabOTeIl AIrOPUTHM Ha 00ydeHHe, KOMTO /a
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JOBE/I€ 10 TpalHU 3HAHMS Y YYEHULIUTE U YMEHHs, KOMUTO Ca HYKHU 3a YCIEIIHO
puA0OMBaHE HA TPETA CTENEH Ha MpodecruoHanHaTa kpauukanus. (2).

B cBoe npoyuBane Toa Kenu u Ixed Hoync ce ctpeMar na ch3gagaT o011 MOJEN
3a STEM o00yueHue, KOWTO Ja 3aMEHU H30JUPAHOTO MpPEINoJ/iaBaHe Ha OTACIIHUTE
npeaMeTy. Te mpoydBar Kak IPaKTUYECKOTO YUEHE B KOHKPETHA CpeEAa € JOIBbIIBA OT
MH)XEHEPHOTO NIPOEKTHUpaHe. ABTOPUTE YCIIABAT J1a CBbP)KAT YETUPUTE 00JIACTH Upe3
KOHLENIUATA 32 ,,MHKECHEPHO MUCIEHE™, KOATO CIIyXH KaTo OOEAUHSBAIIO 3BEHO
Mexy Tax (3).

B ocnoBara Ha chBpemeHHus STEM moaxoa CTOM MHXEHEPHUST MPOIEC 3a
npoekTupaHe mokaszaH Ha ¢ur.l. Toil mpencraBnsiBa MOBTapsIl C€ LUKBI, B KOHTO
TPELIKUTE CE U3IOJI3BAT KaTo IIEHEH OMUT 3a MoAoOpsaBaHe Ha padorarta. To3u mMozen
U3rpakJa MHXCHEPHW HABUIM HA MHCIIEHE, KOMTO ca OT peliaBallo 3HAayeHUe 3a
npodecrnoHanHoTo odyderune. OT TEXHOJIOTUYHA TJIeHA TOYKA, U3CIEI0BATEIN KaTO
(4) mocouBaTt, 4ye UHCTpyMEeHTH Kato aurutanaute noiHunm, CAD/BIM cucremute
u loT mnatgopmuTe ca KIOYOBH 3a IMOCTUTAHETO HA MO-BUCOKA MPELMU3HOCT U IO-
100pHu yueOHH pe3yTaTH.

NMPOLEC HA UHXKEHEPHO MNPOEKTUPAHE

U3CNEABAHUA

NPOMU3BOACTBO KOHUEMTYANU3AUMA
\J

NPOLIEC HA —_—
WHXEHEPHO ] OLEHKA HA NPEA,
| NPUAOKMUMOCTTA

NMPOEKTUPAHE

NPOMU3BOACTBEHO
N/IAHUPAHE ¢

NPOEKTUPAHE HA
WHCTPYMEHTH

ONPEENAHE HA
O —————— M3UCKBAHMATA KbM
AW3ARHA

JETARNEH NPOEKT J

WAEEH NPOEKT

Que. 1 Ilpoyec na npoekmuparne 8 UHICEHEePHUS NPOEKM
N3tounuk Ha uryparta: pazpaboTka Ha aBTOpAa.

Excneprure ot European centre for the development of vocational training
(CEDEFOP) npe3 2025 r. nocouBar, ue nporpamute B STEM 1ieHTpoBeTe TpsiOBa n1a
Ce aJanTupar KbM HYXKIUTE Ha 3€JieHaTa €HEprus U yCTOWYMBOTO CTPOUTEIICTBO.
JlaHHuTe TOKa3BaT, Y€ HAW-TOOpU pE3ydTaTH ce€ MOCTUraT B LIEHTPOBE, KOUTO
pasmoJiarat chC CUMyJaluu Ha ,,yMHU Mpexu‘ (5). B beiarapus B ctparernueckara
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pamMKa 3a pa3BUTHE Ha OOpa30BaHMETO, OOYYECHHETO U YYEHETO € 3aJI0XKEHO
Pa3BUTHETO Ha JUTUTAIHA YMEHHUSI U Hay4yHa IPaMOTHOCT Ha o0ydaeMHTe 3a Jia ce
OTTOBOPU Ha HYXAWTE Ha ma3apa Ha Tpyaa (6). IIpaktuueckara pabora ¢ peanHu
COJIApHU W BSTHPHU MHCTAJALMUA € M3KIIOUUTENHO €(EeKTHBHA, KAaTO ChKpallaBa
BpeMeTo 3a HaBim3aHe B npodecusara ¢ 40%. 3atoBa e BaxxHO 000PYJIBAHETO B TE3U
[IEHTPOBE J1a OTrOBaps Ha ChBPEMEHHUTE UHTyCTPUAITHU CTaHIaPTH 32 aBTOMATH3AIUS
U nectene Ha eHeprusi. OOy4eHHeTo B cepuTe Ha CTPOUTEIICTBOTO, EHEpPreTuKaTa u
KOMYHHKAIIMUTE TPsAOBa Jla ce Onupa Ha yCIEIHUS OMUT Ha CTpaHu kaTo [ epmanus,
@unnanaug u CUHTAIyp, KOUTO UMAT 3aBUJIEH OIUT.

Konnenryasna pamka: Ilenrta Ha KoHILENTyajgHaTa paMKa Ha KOHBEPIrEeHTHUS
mozen ,,STEM — READY* e na ce Teopetusupa, pa3padoTu U anpoOupa HHOBATUBEH
METOJUYeCKH MojieNl (0a3upaH Ha HUKIWYHATA KOHBEPTEHIIMs), KOUTO ONTUMHU3UPA
yueOHust npounec B STEM cpema um moBumaBa HUBOTO Ha MNPOQECHOHATHHUTE
KOMIIETEHIIMM W MOTHBanusaTra Ha oOydaemute. [IpeioxkeHata MeToauka e
pa3paboTeHa KaTo CTpaTervs, KOSITO MPEBpbhINa yUYCHHKAa B aKTUBEH HWH)XEHEP U
n3caenoraren. Mogenst ,,.STEM — READY® nokasBa, ye ycnexbt B STEM
00y4eHHEeTO ce M3MepBa HE IMPOCTO Upe3 KOJIMYECTBOTO HATPYIAHU 3HAHHUA, a Upe3
YMEHHUETO T€ Jla ce Mpujiarat B peaigHa padoTHa cpena. IHOBaTUBHUST €JIEMEHT TYK €
CUMYJIUPAHETO Ha IeNnus NpodecHOHANEH MbT — OT PaXJAaHETO Ha HUIesATa 0
MKOHOMUYECKATa OL[EHKA Ha TOTOBUS MPOAYKT.

OOeKT Ha HACTOALIETO MEJArOrH4ecko M3CIE/IBaHE € MPOLEChT Ha OO0ydyeHue B
npodecuonannara noarotoska B STEM cpena.

[Ipu mppBOHAYATIHO 3aJI0’KEHATa XUIOTE3a ce Mpernosiara, 4ye e(peKTUBHOCTTa Ha
y4eOHHUsI ITpoliec TpH IpodecroHasHaTa MOoAroTOBKA 3HAYUTENHO 111€ CE MOBHUILH, aKO:

e oOydeHuero ce TpaHchopMupa OT AUCIUIUIMHAPHO KbM KOHBEPIE€HTHO,
0a3nupaHO Ha UTEPATUBHUS UHKEHEPEH MOIXO/T;

e ce wuHrerpupar crnenuduuHu TexHosoruuyHu wMeauatopu (BIM, IoT
CUMyJalliyd, JUTUTAIHM  JBOMHMIIM), KOUTO  KOPECHOHAUpAT ¢
UHyCTPUATHUTE CTAaHIAPTH;

® Cce NPWIOKH CTPYKTypupaHa MeToaudecka mnonkpena (I"aiimoBe), KosSTO
peAayudpa KOTHUTUBHOTO HAaTOBapBaHE M CTUMYJIMpa aBTOHOMHOTO
M3CIIEIOBATEIICKO YUEHE.

[Ipenmer Ha wW3ClIE€NBAHETO € MOJENI HAa UMKIWYHA KOHBeprenuusa ,,STEM —
READY*“.

OOxBaT Ha U3CIEIBAHETO Ca YYCHUIIM TpU NMpodeCcuOHAIHU TMMHA3uu BbB BapHa
¢ Beue m3rpagena STEM cpena:
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Tabnuya 1
Tabnuia Ha KOHTPOJHUTE M €KCIIEPUMEHTATHUTE TPYIH
ExcnepumenTasna / Karwuos STEM
IIpogecuonasna
CnenmnasHocr KonTposana eJIEeMEeHT B
THMHAa3HuA .
[Opoii yuenuum] u3cJjeaBaHeTo
[IT'CAT ,:33. CA 12 /12 3D moxenupane u AR
JleBcku BU3YJIN3ALMS
BMI' ,.Cs. H‘.‘ KTT 12/12 Po6otuka u JIpHHEN
YynoTBopen riatku 3a PC
Cumynanuu Ha
HI o BEU 12/12 €HEePruiiHU MTOTOIN
€JIEKTPOTEXHUKA (VR)

[IpouechT € cTpykTypHpaH B HeT (a3, KaTo BCAKA OT TIX € MPSKO CBbp3aHa ¢
KOHKPETHH MMOKA3aTeNN 3a €(PEKTUBHOCT.

CrnenBanata TabJIMla CUCTEMATU3UPA OCHOBHUTE LEIN U MPAKTUYECKUTE CTHIKU
3a peajn3alys Ha BCEKU €Tall OT METOIMKATA.

Tabauya 2
KOHerTHI/I HaCOKHU C I[CﬁCTBPIiI 34 pCAIU3NPAHC HA MOJCIIA
Eran JeiicTrBue Kak na ce npoBene? Hen
[.LEmnarus u ananus VYdyenunure He Opranusupa ce Ocb3HaBaHe Ha
Ha KOHTEKCTa 10JIy4aBaT roToBa MOCelleHuEe B CTPaTEeruuecKoTo
3aj1aya, a MIPEANPUATHE UIIH BIIMSTHUE
,,[Ipo0IeMHa cpella ¢ eKcrepr. (Maxkpocouuaano
obmact. Te TpsOBa | YueHHIIUTE ChCTABST HUBO).
JIa U3cieaBar »Kapra Ha emmnarusara‘
HYXKJIUTE Ha [azapa | — KaKBO YyBCTBA,
WK O0IIECTBOTO. BIJKIA U OT KaKBO C€
HYXJ1a€ KPaHUAT
MOTpeOUTEI.
II. Hedunupar Yyenunure uzBexnar | Ilpumara ce
WNuTepaucuuminHapHo | GU3MYHUTE 3aKOHU U | GOPMYIIUTE, KOUTO II€ | CTAaTUCTUYECKU
KOHTEKCTyaJIM3UpaHe | MaTeMaTHYECKHUTE yIpaBJIsABaT TEXHUS aHaJIN3 HAa BXOJIHUTE
3aBHUCHUMOCTH. MPOEKT. AKO IPOEKTHT | IaHHHU.

€ CTPOUTEJICH, TOBA ca
H3YHUCIICHHS 32
HATOBapBaHE; aKo €
BEW — u3uncnenus 3a
e(eKTUBHOCT Ha
(hoTOBOJITAUK.

III. IIpoextupane u
TEXHUYECKa
pa3paboTka

Cn3aBaHe Ha
TEXHUYECKA
nokymeHTanus, 3D
MOJIETU WU
codryepeH koJ.

Uznonzsane na CAD
CHUCTEMU WJIM CPEIU 3a
MporpaMupaHe.
dopmupa ce

»»J IM3aHHEPCKOTO
MIUCIICHE .
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IV. Excnepumenrtanna | MI3mepBaHe Ha VYuenunure ymunuieHo | Tyk ce u3amepna
BAJIMU3ALMS U pe3yaTaTuTe OT TBHPCAT I'PEUIKU. AKO nenrata (A) Mexy
peausaitn MPOTOTHUIIA U MPOTOTUITHT CE I'BPBUS U BTOPUS

CPaBHSIBAHETO MIM C | TIPOBAJIH, T€ TPSOBA 1a | OTHT.

TEOPETUYHUTE JoKaxkat 3auio?

OYaKBaHUS.
V. Banupanusa u Yyenunure OO6parHa Bpb3Ka OT [Tpunoxumoct Ha
MKOHOMHYECKA OIIEHKA | IOKa3BaT OusHeca 3a Mozena

MPUJIOKUMOCTTAa Ha | TEXHOJIOTHYHUS

MPOEKTa Tpancdep, u oIleHKa 32

PUJIOKUMOCTTA.

[IpakTHyeckoTO JOKa3BaHE HAa METOJMKATA B PAMKUTE Ha M3CJIEABAHETO CE
OCBILIECTBUA 4Ype3 MPUIIOKEHUETO M B TPU PA3IUYHHU CHEUUATHOCTH. T03M mOAXon
MO3BOJISIBA /1A CE OLIEHU BB3JCHCTBUETO HAa MOJIENA BbPXY YUEOHUS MPOLEC B CIETHUTE
HaIlpaBJICHUS:

1. HammpaBnenue ,,CtpoutenctBo u apxurekrypa®“ (CA);

B ToBa HampaBi€HHE KOHBEPIE€HIMATA € MEXKIy KJIacM4YecKara MEXaHHUKa H
MOJICPHUTE METOAM 3a €HEpruiiHa e()EeKTUBHOCT. YUEHHUIIUTE HE IMPOCTO YepTasT
CTEHa, a MpoeKTupar ,,MHTenurentHa dacama®.

2. Hanpagnenue ,,Bp300H0BseMu enepruitnu uzroununu‘ (BEN);

Tyk MomeapT TmpemaxBa MOPONACTTAa  MEXAY  €JIEKTPOTEXHUKATa H
METEOPOJIOTUATA. Y UEHULIUTE MTPOEKTUPAT ,,ABTOHOMEH COJAPEH TPaKep*.

3. Hanpagsnenue ,,KommtorbpHa Texuuka u texnosnoruu’ (KTT).

MopensT peiraBa mpoOjieMa ¢ ObP30TO OCTapsiBaHE Ha 3HAHMATA 4ype3 (Pokyc
BbpPXY CHCTEMHOTO MuciieHe. Pa3paborBa ce ,JloT cucrema 3a uHAycTpuaneH
KOHTPOJI.

Meroauyecku raiigope peagusupamm  mopeaa ,,STEM-READY*:
[IpeHacsiHETO Ha TEOPETUYHHUTE HACOKM B 0Opa30BaTEHATA MPAKTUKA CTaBa 4pe3
pa3paboOTBaHETO Ha METOAMYECKHU raijoBe. Te ciyXaT Karo IUJIaHOBE 3a JICHUCTBHE,
KOUTO mpeBpbIIaT pamkara Ha monena ,,.STEM-READY® B peannu mnpoektu 3a
crneunanHocture B cekropute CA, BEM u KTT.

Upe3  Te3u  pBKOBOJACTBA  MPEMOAABATENAT  MOJy4yaBa  JIOTMYECKA
MOCJIEIOBATETHOCT 32 YIpaBJlieHue Ha TpodecruonannoTo o0ydenue. Te cTpykTypupar
paboTaTta Ha y4eHMKa B MbBJICH LHUKBJI OT aHAjIW3a HAa aBTEHTHYEH MpoOJieM, Impe3
JUTUTATHOTO MOJEIUPaHeE, 10 (U3MIECKOTO TPOTOTUITUPAHE.

["aiiioBe NpUII0KEHH B €KCIIEPUMEHTA HAXBBPJISAT CTAHIAPTHUTE IMJIAHOBE 3a Yac
U JeWCTBAT KaTo HHCTPYMEHTH 3a.

e CuHXpoHHM3alMS HA  MYJITUIUCHMIUIMHAPHUTE  3HAHUS B €IUHEH
podeCHOHANICH KOHTEKCT;

e JlerutumMupaHe Ha HWHXEHEPHHS PUCK M KOHCTPYKTHBHATA TpEIIKa KaTo
JIBUTATeNId Ha 00YUYECHHUETO;

e QOcurypsiBaHe Ha TEXHOJIOIMYHA MPUEMCTBEHOCT MEXIY YUMIIMIIHATA Cpefa U
M3UCKBAHUSTA HA UHIYCTPUAITHUTE CTaHIAPTH.
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Bceku raiin paboTu KaTo OTBOpEHA CHUCTEMa, upe3 KOSATO YUYHUTeNs aganThpa
TPYJIHOCTTa M 00XBaTa Ha MPOEKTHUTE.

Hacrosiure MeToauyecku raiiiope, pa3pad0oTeHH B paMKUTE Ha TUCEPTAUMOHHUS
TPY/l, U3MBIHABAT POJIATA HA MPAKTHYECKA BPb3KA MEXKY TEOPETUUHHUTE MOCTAHOBKU
U peasiHata yueOHa JAeHOCT.

3a na Obae nokazaHa eeKkTUBHOCTTAa Ha 0OyueHueTo B mpodecuonanmna STEM
cpella - OCHOBEH aKIIEHT U LIeJl eKCTIEPUMEHTA - € Ch3/1aJIeH €1H O0I, MHTETPaTUBEH
MpOeKT (METOAUYECKH Taiijl), peaqu3upaH ChbBMECTHO MEXIY TPH MpOoQecHOHATHU
rUMHa3uM B rpaja Bapna. Ha Bcsika ruMHasust € peloCcTaBeH CaMOCTOSITENIEH MPOEKT
o ¢popMaTa Ha OTIEICH METOIUYECKH Tali]l, ChoOpa3eH ChC CeUpUIHUS ¥ TPOUIT.
TpuctpanHata KOHBEpreHIMS JEMOHCTpUpA YOEIUTENHO pe3ylATaTHOCTTa U
MPUIOKUMOCTTa Ha monena. IIpoektst ,IlpoekTpane Ha aBTOHOMHA EHEPIUIHO
epexktuBHa crpaga ¢ loT ympaBnenue® mpencraBiisiBa eMOJIEMATHYEH MpPUMEp 32
TPUCTPAHHA KOHBEPTEHINS, ThH KAaTO WHTETpHUpa KOHCTPYKTHUBHOTO IPOCKTHUPAHE
(CA), enepruitnara aBroHomHocT (BEN) u cuctemuara apromatuzanus (KTT).

Pe3yaratu oT NpuWio:keHaTa MeToAuKA: B aHanv3a Ha eMIUPUYHUTE JTAHHU Ca
MPWIOKEHU KAaKTO OMHCATENIHU, Taka U CTaTUCTHYECKHM METOJH, OCUTYpsBaIld
HaJISK/THA KOJIMYECTBEHA OIICHKA Ha M3CJICJIBAHUTE 3aBUCUMOCTU. CTaTUCTUYECKUTE
M3UHCIICHUS ca peallu3upanu upe3 crenuanuzupan copryep (SPSS Statistics 27.0),
KOETO TapaHTHpa BHCOKA MPELU3HOCT U BB3IPOU3BOJUMOCT Ha pPE3yJITATUTE.
KputepusT 3a cratuctuuecka 3HaunMocT € pukcupan Ha HUBO o = 0,05, croOpa3HO
YTBBPJCHUTE HAYYHH CTaHAApTH. 3a /a Ob/Ie OlleHEeHa He caMO CTaTUCTHYECKaTa, HO
Y MpaKkTUYecKaTa 3HAYMMOCT Ha YCTAHOBEHHUTE PA3INYMS, Ca U3UMCICHH U TTOKA3aTeIH
3a pa3mepa Ha epexTa, KOUTO MO3BOJSBAT MO-ABJI00OKA WHTEPIIPETAMS HA PEATHOTO
BB3JICHCTBUE HA U3CIEABAHUTE (DAKTOPH.

Tabnuya 3
OmnucaTenHa CTaTUCTUKA 32 BXOJIHO ¥ U3XO0JIHO HUBO MO TPYIU U KOMIOHEHTH (n=12
3a BCsIKa rpyrna)

= = =
= g - = = o = =
= | 2| E |eo|sE4 5| B|E|2EL| 2L,
AR EHERIE IR B
~ | 2| = |07|vzg|2|s|3|c§5 |g5°
S = = | 5| ®a = =
g CA | Bxox | 42,5 | 5,74 (42,5| 33 | 52 | 13,51 Eg ’2728 ;
: ,22]
o
: [81,11;
% Msxon|86,83| 886 |885| 67 | 98 | 102 | o, 'sq
s [34,91;
= [BEM| Bxox |38,17| 4,94 |37,5| 30 | 45 | 1293 | "
§ 9
= Usxon |89,42| 7,12 [89,5| 76 | 98 | 7,96 [98: ’ff’f
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KTT| Bxon |45,08| 4,85 |445| 38 | 55 | 10,76 141,98;
48,18]
[87.78;
Usxon|91,17| 5,28 |90,5| 84 | 98 5,79 94,56]
[38,15;
CA | Bxox [41.83| 567 | 42 |33 | 49 | 1356 | [0
[55,53;
Msxon|61,17| 875 |625| 45 | 72 | 1431 | Co
[36,47;
BEM | Bxox | 39 | 392 |385| 33 | 45 | 10,05 | /"y
Msxon| 58,5 | 9,93 |595| 42 | 74 | 1608 | 13%0%
_ 64,91]
= [41,99;

s |KTT|Bxonm |4508| 4,7 |44,5| 38 | 55 | 1042
3 48,17]

[

g [61,59;
S Maxon| 65 | 532 [655| 56 | 72| 818 | \con

Cpe/IHA CTOMHOCTH Ha BXO/IHO U U3XO/IHO HHUBO
[cpenHO apuTMeETHUYHO]

100 36, @q 91,2

80

o 61,2%5g,5 ©°
42 538 45,1 4183q

4

2

0

Excn_Bxopn Excn_Hzxofn KouTp_Bxopn KouTp_Hzxox

pe3yaTaTH
[6poit TOUKH]
=

=

3arjaBHe Ha oC
HCA EMBEW mKTT

Que. 2 Cpeonu cmotuHOCmMuU Ha 6X00HO U U3XOOHO HUBO
N3tounuk Ha urypara: pazpaboTka Ha aBTOpA.

Q@urypa 2 mnpenctaBs CPaBHUTENICH aHAIW3 HA CPEIHUTE BXOJIHH U W3XOJHU
pe3yJITaTd 3a €KCIIePUMEHTATHATA U KOHTPOJIHA TpyNa MO TPU U3MEPEHU KOMIIOHEHTA
(CA, BEN, KTT). Buzyanno ce HabmtoaBa:

1. Hayanna ekBuUBaJIeHTHOCT: BXxoaHute CTOMHOCTHM (CBETIIM  KOJOHH)

JEMOHCTpUpPAT OJIM3KK CTOMHOCTU MEXKIY TPYIUTE, C MAKCUMAaJTHA Pa3JINKa OT
0.92 Touku mnpu komnoHeHT BEWM, koeto He goctura crarucThueckara
3HaunMOcCT (1(22)=0.42, p=0.679).

2. Jludepenunanen eQexr: eKCriepuMeHTaIHaTa Irpyna Moka3Ba 3HaYUTeIHO T10-

BHCOKH U3XOJHU PE3yNTaTH (TbMHHU KOJOHH) 3a BCUYKH KOMIIOHEHTH. Haii —
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rojisiMara pasimka ce peructpupa npu BEU (A=30.92 Toukn), nocnenana ot
KTT (A=26.17 Touku) u CA (A=25.66 Toukm).

3. BbTpemnorpynoBa auHamuika: JlOKaTo KOHTPOJHOTO Tpymna JAEMOHCTpHUpa
YMOPEHO YBEJIMYEHHE OT BXOA KbM u3xon (cpenHo 19.58 Toukm),
eKCIIepUMEHTAaIHATA TPyTIa peain3upa U3KIIOUUTEIHO TOJISIM Tporpec (CpeaHo
47.20).

Cnenpamata rpaguka npeactasst boxplot, niatrocTpupaill pa3npeaeieHueTo Ha

pe3yJITaTUTE MO OTACTHUTE TPYIIN U U3CJIEIBAHUTE KOMIIOHEHTH.

Boxplot: CA
100 Makc: 98 p
M:|94 Bl ExkcnepuMmeHT

90 KOHTpOIHa

80
% MaKc: 72
70 M:|168
O

MWUH: 67
60
50

EKCnepuMeHT k&5 otmia

Que. 3 Boxplot 3a cmpoumencmeo u apxumexkmypa
N3Tounuk Ha (purypara: pazpaboTka Ha aBTOpa.

['paduunoTo mpexacrassine ot ¢urypa 3 Ha komrnoHeHT CA pa3KkpuBa OTYETIHNBO
pasrpaHUuYEHHE MEXIy ABETe€ Hu3cieABaHU rpynu. LleHTpanHata TeHAEHIMS TpHU
eKCIepUMEHTallHaTa rpyna (MeanaHa 94) e 3HaUUTEIHO MO-BUCOKA B CPaBHEHHE C
KOHTpoJiHaTa (Meauana 68), koeto hopmupa paznuka oT 26 MyHKTA.

[IpaBu Bnieuatienue u GakThT, Y€ JOJHUAT KBAPTUI HA EKCTICPUMEHTAJTHATA TPyTIa
(82) HagxBBPST MaKCUMAJIHATA CTOMHOCT, OTYETEHA B KOHTposiHaTa rpyna (72). Tosa
MOKa3Ba, 4€ JIOPU YYaCTHUIIUTE C HAW-HUCKHU PE3YyJITaTU B EKCIIEPUMEHTAJIHATA TpyIia
MTOCTUTAT MO-BUCOKH CTOMHOCTH OT Hal-TI0OpUTE MPEICTAaBUTEIN HA KOHTPOJTHATA.

[Togo6en mpodun Ha pa3npefeIeHUeT0 € TUMUYEH 3a MHTEPBEHIIUM C BHCOKA
negarorunyecka €(eKTUBHOCT, MPU KOUTO c€ HalI0JaBa HE caMO IMOBUIIABAHE HA
001110TO HUBO Ha MOCTHXEHUS, HO U 3HAUUTEITHO HaMaJIsIBaHE Ha BHTPEIIHOTPYIIOBaTa
BapUATUBHOCT.
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[Ipn xomnonent BEU pasnukure Mexay ABETE TPylu C€ MPOABSABAT OLIE IMO-
oce3aeMo. MeananHaTa CTOMHOCT Ha eKcliepuMeHTanHaTa rpyna (94) HajgBuiiiaBa Ta3u
Ha KOHTponHaTa (66) c menu 28 mnyHkra. OCBEH TOBa pa3NpeeiIeHUETO B
EKCIIEpMMEHTaIHATa TIpyla € 3HauuTeaHO Tmo-cbOpaHo (76-98), mokato mpu
KOHTpPOJIHATA ce HabJt0/1aBa MO-IMPOK Auana3oH (42—74), KOeTo € MHIUKATOP 32 I0-
roJisiMa BApUaTUBHOCT U MO-HUCKA CTAOMIIHOCT HA pe3yJITaTHUTeE.

[Tpu xomnoneHnT KTT ce 0TkposiBa Haii-CUIIHOTO pa3rpaHUYEeHHE MEXY TPYTIHTE.
Menuanata Ha eKcliepuMeHTanHaTa rpyna (94) npeBuiiiaBa Ta3u Ha KOHTpoHaTa (69)
C 25 MyHKTa, KOETO JOMBJIHUTEIHO MOAUYepTaBa epeKTa OT HHTEPBEHIUATA.

OO0600meHusT aHanu3 Ha boxplot BuU3yanm3anmuuTe IMOKa3Ba, 4Ye MPHIIOKEHATA
STEM wuHTEpBEHIIMS BOAM 0 OTYETIMBO, TPAMHO W PABHOMEPHO IMOBHILIABAHE HA
MOCTIOKEHMATA. Pa3znukure MexAy rpylnuTe ca HE camMO CTaTUCTUYECKH 3HAUYUMH
(HOTBBPAEHO Upe3 t-TECTOBETE), HO U MPAKTHYECKH 3HAYUMU, KOETO JINYM OT:

® SCHO pa3faJiCYCHUTE MEAUaHMU;

e JIMIicaTa Ha IPUNOKPUBAHE MEXIY pa3NpeAcIICHUATA;

® [10-BUCOKWTE MUHHUMAJIHU CTOMHOCTU B €KCIIEpUMEHTAJIHATA IPyIIa.

Te3u HaOnr0A€HNS KaTErOPUYHO MOKa3BaT, ue BHeApeHuTe STEM moaynu oka3Bat
CUJIHO IOJIOXKHUTEIHO MEJAarorndecko Bb3JICHCTBHE BbPXY Pa3BUTHUETO HA YMEHHUSTA,
oueHsBanu upe3 komronenture CA, BEM u KTT.

Ananu3 Ha obpazoBarenHus npupact (G-dakrop)

W3non3BaHu HO MHJEKCA Ha XaKe 32 HOpMaJIM3UPaH MPUPACT:

g=100—BX0aM3X01—BXO

Tabnuua 4
AHanu3 Ha g- pakTopa Ha CIICIUATHOCTUTE
g-hakTop g-hakTop EdpexTupHa
CnernuanHocT | (ekcriepuMeHTanHa | (KOHTpPOJIHA s0Ha
rpymna) rpymna)
Bucoka
CA 0.74 0.38 (High-gain)
BEU 0.80 0.37 Bucoxa
' ' (High-gain)
KTT 0.85 0.40 Bucora
' ' (High-gain)

N3Boa: ExcriepuMenTanHaTa rpymna rnoraja B 30HaTa Ha ,,BUCOK ipupact* (g>0.7),
JIOKaTO KOHTpOJIHaTa OcTaBa B ,,cpeaHa 30Ha. ToBa nokasBa, ue STEM cpenara
,OTKIIIOUBA* TMOTEHIMAJa HA YYEHULIUTE MOYTH JO MAaKCMMyMa Ha TEXHHUTE
BB3MOKHOCTH.
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HN3Boam u 3akiwoydenusi. Bb3 oCHOBa Ha EMNUPUYHHUTE JAHHU U MPOBEIACHUS
CTATUCTUYECKH aHaJIM3, MOTraT Jla ObJlaT HAIIPaBEHU CIICTHUTE 3aKJIIOUEHHUS] OTHOCHO
edeKTUBHOCTTa Ha y4yeOHMs mpoliec npu mnpodecuonanHata noarotroska B STEM
cpena:

Nurerpupanata STEM cpena paeiicTBa KaTo KaTaiau3aTop, KOWTO YCKOpsBa
yCBOsIBaHETO Ha 3HaHus ¢ HaJl 100% crnpsiMo BXOJTHOTO HUBO.

['moGanuuar npoexr ,,[IpoexkTupaHe Ha aBTOHOMHA €HEpTruiiHO eeKTUBHA Crpajia
¢ IoT ympaBnenue* e mo3ponmn Ha yuyeHunute oT KTT ga mocTurHat Hai-BUCOKHU
cpenuu pesyiaratu (91.58 T.), koero gokazBa, ue loT ympaBiaeHHETO € KIIHOYOB
CBBp3Ball] €JIEMEHT B CbBPEMEHHOTO UHKEHEPCTBO;

HuckoTo cTaHgapTHO OTKJIOHEHHUE B €KCIIEpUMEHTajHaTa rpyna (B CpaBHEHUE C
KOHTpoJHaTa) mokas3Ba, yue STEM cpepara momara Ha ,,li0-ciabuTE® y4yeHUIIH Ja
JIOCTUTHAT BUCOKH PE3YyJITATH, U3pABHIBAKU HUBOTO Ha Ipylara Harope;

[Tonyuenute pe3yiaTaTd NOTBBPKAaBAT HaydyHaTa XHUIIOTE3a HA EKCIEPUMEHTA.
[Ipennoxenust moaen Ha TpuctpanHa koHBeprenuus (CA-BEU-KTT) e Bucoxo
e(eKTUBEH U MPUJIOKHUM 32 MOJIEpHHU3AIIMS Ha MPOdEeCHOHATHOTO 00pa30BaHue.
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CTPYKTYPHA MOJEJIb HABYAHHSA IHHIIOMOBHOI'O
IHUCBMA Y CYHACHUX METOAUYHUX
JOCJIHIKEHHAX

Ocsana Terana BosogumupiBHa

nokTop diocodii, crapiuii BUKIagad Kapeapu cXiIHUX MOB
HaBuanbHO-HAYKOBOTO TYMaHITapHOTO 1HCTUTYTY
Harionanenoi akagemii City:x0Ou 6e3nexu YKpainu

VY cydacHOMY HayKOBO-OCBITHHOMY IPOCTOPI 1HIIOMOBHA MHUChbMOBA KOMYHIKaIlis
Ha0yBae 0COOJMBOI Barv SIK BaXJIMBUU IHCTPYMEHT akaJeMI4HOi Ta MHpodeciiiHOoi
B3aemojli. [HTepHanioHami3anis HayKu, aKTUBI3allsl MIDKKYJIbTYPHUX KOHTAaKTIB Ta
PO3IIMPEHHS aKaJeMIYHOI MOO1IBHOCTI 3100yBayiB OCBITH 3yMOBJIIOIOTH I1/IBUIIICHHS
BUMOT JI0 PiBHS C(HOPMOBAHOCTI IHIIIOMOBHOI MHUCEMHOI KOMIIETEHTHOCTI. Y ITUX
yMOBaXxX 3JaTHICTh CTBOPIOBATH MUCHMOBI TEKCTH 1HO3EMHOIO MOBOIO BIJIIMOBIIHO J0
KOMYHIKaTUBHOI METH, >KaHPOBHUX BUMOT 1 KYJBTYPHHUX HOPM MOBHOI CHUIBHOTHU
MOCTA€ BaXKJIMBOIO CKJIAJIOBOIO MPOQECIHHOT MIATOTOBKU (DaxiBIIiB.

[lucbMO SK BHUJI MOBJIEHHEBOI JISUTBHOCTI XapaKTEPU3YETHCS  CKIIAJIHOIO
CTPYKTYpOIO 1 mepeadadae iHTerpaiilo MOBHHX 3HaHb, KOMYHIKaTHBHUX YMiHb Ta
KOTHITUBHUX MPOLECIB ONpaloBaHHa 1H(opmanii. [Iponec cTBOpeHHsSI MHCbMOBOIO
BHCJIOBJIIOBAHHS TIOTPEOY€E HE JUIIE BOJIOAIHHS JEKCUKO-TPAMATUYHUMH PECYpCaMU
MOBHU, ajle ¥ 3AAaTHOCTI CTPYKTypyBaTH 1HQOpMaIlil0, BPaxOBYBaTH MparMaTH4HI
napameTpH KOMYHIKaIii Ta 3a0e31euyBaTH JIOTKO-CMUCIOBY LUTICHICTh TEKCTY.

[Ipo6iemaTuka ¢GopMyBaHHS 1HIIOMOBHOI MHUCEMHOI KOMIIETEHTHOCTI aKTHBHO
JOCHIIKYEThCSI Y CyYacHI METOJUIII HaBYaHHS 1HO3EMHUX MOB. TeopeTruyH1 3acaau
oprasizailii HaBYaHHS MHCbMa PO3KPUTO Yy MpaldX YKPAiHCbKUX YYEHHUX, 30KpemMa
H. Menbuauk [6, ¢. 89], I. CkypariBcbkoi [9, c¢. 5], C. JlutBun [4, c. 72-74],
O. Mockaneus [7, c. 10-11], O. Cunexkon [8, c. 94-96], H. CkuspeHko Ta
O. Ycrumenko [5, c. 3-6], a takox A. CaBueHko [3, ¢. 84—86]. V 1ux qoCiIipKeHHIX
OOIPYHTOBYETHCS POJIb MUChMA K CKJIQJHOTO MTPOLIECY TEKCTOTBOPEHHSI Ta BAXKIIMBOTO
3aco0y (opMyBaHHS IHIIOMOBHOI KOMYHIKaTUBHOI KOMITIETEHTHOCTI.

AHami3 CydyacHMX METOAMYHMX TMpallb J03BOJIAE PO3IVISIAATH 3MICT HaBYaHHS
IHIIOMOBHOT'O MUCHhMA SIK IHTETPOBAHY CUCTEMY B3a€MOIIOB’SI3aHUX KOMIIOHEHTIB. Y
MeXax Takoi cucteMd (OPMYIOTbCS MOBHI, KOMYHIKATHMBHI, KOTHITHBHI Ta
COIIIOKYJIbTYPHI MEXaH13MHU MUCbMOBO] A1SUTBHOCTI.

[lepmm piBHEM I1i€i CTPYKTYpH BHUCTYNA€ MOBHUHM KOMIIOHEHT, 110 OXOILIIOE
CUCTEMY JIEKCMYHMX, TrpamMaTH4HUX 1 opdorpadiuHux 3HaHb, HEOOXITHUX MJIs
moOy/10BM MUCHMOBOT'O BUCJOBIOBaHHA [4, ¢. 75-77; 6, c. 10-11; 7, ¢. 12-13]. Bin
nepeadavae BOJOJIHHA MOBHHUMH 3aco0aMy Ta PO3YMIHHS 3aKOHOMIPHOCTEH 1X
(GYHKIIOHYBaHHS y MIHCbMOBOMY MOBJICHHI.

JIpyriM  €JI€MEHTOM € ONepaliiiHO-MOBJIEHHEBUII  KOMIIOHEHT,  SIKHii
MPEICTABICHUM CUCTEMOI0 HAaBUYOK MHCHMA: JIGKCHYHHX 1 TpaMaTUYHUX HABUYOK,
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TEXHIKH IMMChMa Ta BUKOPUCTAHHS 3aC001B MiK(Pa30BOToO 3B’ SI3KY, 0 3a0€3MEUyI0Th
JIOT14HY MOCIIOBHICTh TeKCTY [6, ¢. 13—14; 7, ¢. 16—17; 8, ¢. 101-103].

BaxJiMBUM CTPYKTYpHUM €JI€MEHTOM BUCTYIIA€ TEKCTOTBOPYUIA KOMIIOHEHT, 1110
OB’ s13aHUH 13 POPMYBaHHSIM YMiHb CTBOPIOBATH 3B’ sA3HI MUCHMOBI TEKCTH. JI0 HBOTO
HaJIeXKaTh YMIHHS JIOT1YHO BUKIIQJATU AYMKH, CTPYKTYPYBaTH TEKCT, (POPMYITIOBATU
OCHOBHY 17I€l0 BHUCJIOBJIIOBaHHA Ta 3a0e3leuyBaTd KOTe3ll0 1 KOTE€PEHTHICTh
IIHCHhMOBOT0 TTOB1JOMIICHHS [6, ¢. 18—19; 5, ¢. 10-11].

HactymauM eneMeHTOM € KOMYHIKATHBHO-NPATMATUYHHI KOMIIOHEHT, SKHIi
nepeadavae BpaxyBaHHS KOMYHIKAQTHBHOI CHUTYyallii, pojiedl y9acHHUKIB B3aeMOJii Ta
IparMaTHYHUX XapaKTePUCTHK TEeKCTy. BiH 3a0e3meuye 37aTHICTH JOOMpPATH MOBHI
3aco0u BIMOBITHO IO METH MUCHhMOBOI KomyHikarttii [10, c. 122-124; 8, ¢. 110-112].

BaxnuBe wicie y CTPYKTypl NHCEMHOI KOMIIETEHTHOCTI 3ailMa€ ’KaHPOBO-
KOMITO3UIITHUI KOMIIOHEHT, 1110 BKJIFOYA€ 3HAHHS KAHPOBUX MOJEJIEH MUCbMOBOTO
JTUCKYpCYy Ta iX KOMMO3UIIMHUX ocobiuBocTeil. DOpMyBaHHS IILOTO KOMIIOHEHTA
MOB’5I3aHE 3 PO3BUTKOM yMiHb CTBOPIOBATH TEKCTHU PI3HUX YKAHPIB — BiJl OCOOUCTUX
MTOB1JIOMJICHB JI0 akaJieMIYHuX 1 mpodeciiinux TekcTiB [2, ¢. 85—-87; 5, c. 14-15].

He meHI BaXIMBUM € JIIHTBOCOLIOKYJILTYPHUI KOMIIOHEHT, sIKUi Tiependavae
BpaxyBaHHS KyJbTypHUX HOPM MUCHMOBOI KOMYHiKaIlii Ta 3a0e3mnedye BiJIMOBIIHICTh
TEKCTY COIIOKYJIbTYPHOMY KOHTEKCTY MOBHOI CIIUIbHOTH [8, ¢. 120-122; 5, c. 16—-17].

OkpiM  1bOTO,  Cy4yacHl  JOCHIDKCHHS  BHOKPEMIIIOIOTH KOTHITHBHO-
iHpopManiiiHMii KOMIIOHEHT, L0 OXOIUIIOE YMIHHS NpALOBATH 3 IH(QOPMALIEO:
aHaNI3yBaTH JIKEpeENa, y3arajJlbHIOBaTH maTepial 1 (opMyIroBaTH BiacHI BUCHOBKHU
[2, c. 90-92; 10, c. 125-126].

3aBepiIaJbHUM ~ €JEMEHTOM I[I€l CUCTEMHU € CTpaTeriyHo-pedieKCMBHUI
KOMIIOHEHT, KUl nepeadavae 3[aTHICTh IJIAHYBATU MPOILEC MUChMA, 3/11MCHIOBATH
CaMOKOHTPOJIb 1 peiaryBaHHs TekcTy [3, c. 96-98; §, c. 130-132].

VY3aranpHeHHs1 pe3ysbTaTiB aHali3y A03BOJIsI€ C(HOPMYJIOBATH KOHUENTYaJIbHE
TOJIOKEHHS: MACEMHA KOMIIETEHTHICTh Yy Cy4YacHiH MeToauui HAaBYAHHSA
iHO3eMHHX MOB NOCTa€ fIK iHTerpaTMBHA 0araTopiBHeBa cucTeMa OpraHizaunii
NUCHbMOBOI islIbHOCTI, y #KidA MOBHI 3HAHHSI, KOTHITHBHI mpomecH Ta
KOMYHIKATHBHI cTpaTerii (pyHKIIOHYIOTh SIK B32€MOINOB’A3aHi KOMIIOHEHTH
€IMHOT0 TMCKYPCMBHOI0 MeXaHi3My T€KCTOTBOPEHHSI.

OTrxe, cydacHI METOJMYHI JOCTIDKCHHS JEMOHCTPYIOTH TpaHchOopMalliro
MIIXO0/IB O HAaBYaHHS NMUChbMa — BiJI OpIEHTAlli Ha 3acBO€HHS opdorpadiuHux i
rpaMaTHYHUX TPaBWI 10 (OpMyBaHHS KOMILJIEKCHOI MHUCEMHOI KOMITETEHTHOCTI.
Takuit miaxig 3a0e3nedyye 3AaTHICTh 300yBayiB OCBITH 31MCHIOBATH MHUCHMOBY
KOMYHIKAI[II0 Yy PI3HUX >KaHPOBUX Ta MNPO(ECIMHUX KOHTEKCTaX. 3amporoHOBaHa
CTPYKTYpHa MOJI€JIb MOKE CIYTryBaTH TEOPETUYHOIO OCHOBOIO ISl MOJANBIIOTO
pO3p00JICHHST METOAUKH (HOPMYBaHHS 1HIIOMOBHOI MHUCEMHOI KOMIIETEHTHOCTI Yy
3aKJa/ax BUIIOI OCBITH.

Cnucok Jgireparypu:
l. birnu O. b., Pycnak J[. A. CyuwacHi TexHojorii Ta 3acodbu (opmyBaHHS
1HIIIOMOBHOI KOMITETEHTHOCTI B TTUCHMI : KOJIeKTHBHA MOHOTpadis. Kuis : Bus. nientp
KHITY, 2023. 152 c.
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METO/] HUKJITYHOI CHUHXPOHI3ALIIL
CHPSIMOBAHUX AHTEH Y IUHAMIYHHUX
TEJEKOMYHIKAIIHHUX MEPEKAX

Muxaisiaivenko Ouekciii BasepiitoBuy,
acIripaHT
Hamionansuuit yniBepcutet «llontaBcrka nomitexnika imeHi FOpis Konapatiokay

AKTyajabHicTb. CyyacHi TENEKOMYHIKAIIIiHI Mepexi, SKi MalThb 3JaTHICTb
3MIHIOBaTH CBOIO KOH(QITypallifo, 30kpeMa MmoiasoBi MoOuThHI Mepexi (MANET),
Mepexi oesnutoTHuX anapatiB (FANET) Ta cucremu, 10 BUKOPUCTOBYIOTH PyXOMI
peTpaHCasATOpH, POOOTOTEXHIUHI MIATHOPMH, BIJ3HAYAIOTHCS IUHAMIKOI 3MIHU
iXHBOI apXITEKTypH. Y LHUX CEpPEJOBHUIIAX PO3TAIIyBaHHA OKPEMHUX IPUCTPOIB Ta
XapaKTepUCTUKU KaHaJiB KOMYHIKAIlll MOXYTh 3a3HaBaTU 3MiIH YIPOJIOBXK YK€
KOPOTKHUX IHTEpPBaJiB, LI0 CTBOPIOE BUKIUKHU [UId MIATPUMAHHS HaAIMHOTO Ta
eHeproe()eKTUBHOTO0 0OMIHY 1H(POPMAITIEIO.

B OinbmiocTi momiOHUX Mepexk, MepeBara HaJlaeThCs BCECHPSIMOBAHUM aHTEHAM,
IpoTe iX BUKOPUCTAHHSI CHPUYUHSE CYTTEBE 3POCTaHHS PIBHSA B3aEMHOIO BIUIMBY
CUTHAJIIB Ta BUTpaydae OUIbIlIe €HepreTUYHHX 3araciB. OJHUM 13 KUTTE3TATHUX
IUISIXIB MOKPALIEHHS SIKOCTI Mepeayl JaHuX € IHTErpalisi aHTeH CIPSMOBAHOI i,
OCKIJIbKM BOHH JIaI0Th 3MOT'y (POKYCYBAaTH €HEPril0 BUIIPOMIHIOBAHHS Yy BKa3aHOMY
HaIpsIMKY, TAM CaMUM MIHIMI3yIOYH CTOPOHHI MEPEIIKOAN MK €IEMEHTAMH MEPEXi.

[Ipote, BOpOBaKEHHS CHOPSIMOBAaHUX AHTEH Yy PYXOMI TeJIEKOMYHIKaIINHHI
CUCTEMHU TOPOJKYE MOTPeOdy B TOUYHIM KOOPAMHAILI MPOCTOPOBOTO OPIEHTYBAHHS
aHTEH MK CYCIIHIMU By3JlaMu. SIKI10 OpaTu A0 yBaru MOOUIbHI pETPaHCISITOPH, IXHE
B3a€MHE pPO3TallyBaHHs Oe3MepepBHO TpPaHCHOPMYETHCS, 10 MOXKE MPU3BECTH [0
PO3pUBY 3’€ITHAHHS, HaBITh SKILO MOTYXKHICTh CUTHAIIY 3JIMIIAETHCS HA IOCTATHBOMY
piBHi. Tomy € yKkpail BaXJIMBHUM CTBOPEHHS TaKMX METOMIB CHHXPOHI3alii
CIPSIMOBAaHUX aHTEH, SIK1 3/IaTHI TapaHTyBAaTH BCTAHOBJICHHS CTIMKOTO KaHATY 3B’SI3KY
MDK IPUCTPOSIMU B YMOBAX MOCTIHHOT 3MIHH TOIOJIOTIT MEPEXi.

Oras JjgiTepatypu i nMocTaHOBKA NpodJjieMH. Y HOBITHIX HAYKOBHX Mparsx
BEJIMKY Bary HaJaroTh 3allPOBA/KCHHIO aHTEH 13 CIIPSIMOBAHUM BUIIPOMIHIOBAHHSAM Y
0e3ApOTOBUX MEpekKax 3B'A3KY, aJ[KE BOHH JIal0Th 3MOTY TIOHU3UTH PiBEHb B3a€MHHX
3aBajJi Ta 30UIBIIUTH MPOJYKTHUBHICTH 3aCTOCYBAaHHSI PaJlo4acTOTHOTO CHEKTpa. Y
nmyOutikailii apTopctBa BoHra Ta iH. [1] 311 iCHEHO OTJISIT MPOTOKOJIB, 110 PETYJIIOI0ThH
JOCTYyNl JI0 CEepelOBHINA TMepenadi y Mepekax, SKi ONepylTh CHPSIMOBAHUMHU
aHTEHaMHU, Ta OI[IHEHO iXH1/ e()eKT Ha 3arajibHy MPOIYCKHY 3/IaTHICTh MEpex TuIily ad
hoc. Hocmimkenns Kima ta iH. [2] dokycyeTbcss HA TOMy, SIK CHPSMOBaHI aHTEHU
BIUTMBAIOTh HA 3JIaTHICTH JO 3'€AHAHHS y 0araToXOmoBUX OE3IPOTOBUX MeEpexax,
JIEMOHCTPYIOUW TOTEHITIAN JJIsl MiJBUIEHHS CTIMKOCTI KaHaliB KomyHikaiii. [Ipars
Ankapipa Ta i1H. [3] mOpucBIYEHA [ETATBLHOMY pO3TISAY aKTYallbHUX TEXHIK
dbopMyBaHHS ~TpoOMEHS Ta IX IMIJIEMEHTauii y  HAcCTyNHI  IOKOJIIHHS
TeneKkoMyHikamiiHnx cucteM. dan Ta iH. y cBOiil poOOTI [4] BUBYAIM MiAXOAM 0
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KOHTPOJIIO Opi€HTallli aHTeH Ta Mmia0opy HaWKpamioi KOHQirypamii 1jisi aHTEHHHX
cucteM. Kim Ta iH. [5] mociiaxyBaiau 3aCTOCYBaHHS METO/IIB MAIIMHHOTO HAaBYaHHS
JUTSI YIIPaBJIIHHS JOCTYIIOM JIO CEPEIOBUINA TIEpeiadl y KOMYHIKAIIHHUX MEpexax, e
BUKOPUCTOBYIOTHCS CIIPSIMOBAH1 aHTEHU. Y BUIIE3raJlaHX HAYKOBUX POOOTaX aKIICHT
NepeBaXHO pPOOUTHCS Ha aHTEHAX, Kl € HEPYXOMUMH a00 KEPYIOThCS €IEKTPOHHO.
[IpoOnema y3ro/»KeHHs MPOCTOPOBOTO PO3TAIIYBAHHA AHTEH, IO OPIEHTYIOTHCA
MEXaHIYHO, MK BY3JIaMH B YMOBaX MEpEX, /e TOIMOJIOTIS MOCTIMHO 3MIHIOETHCS, a
TaKOX MUTAHHSA OpraHizaiii oOMiHy JaHUMHU MPHU NEPIOAUYHOMY 30iry CEKTOpiB Iii
aHTEH, 3aJUINAIOThCS HEJOCTaTHRO BUBUEHHMMH. 3 OISy Ha II€, MOCTA€ 3aBJaHHs
po3po0OuTH crmoci®0 CHUHXpOHI3AMmil CHPSIMOBAHMX AaHTEH, MO 3JaTCH 3a0e3MedYuTH
BCTAHOBJICHHS 3B'SI3KYy MK By3JIaMU y MEpeKax 31 3MIHHOIO CTPYKTYpOIO.

Metoa cuHXpoHi3amii. 3acToCcyBaHHA aHTeHaMU, 10 (OKYCYIOTh EHEpriio, Y
0€3MPOBIAHUX MEPEKaX CIPHsIE NOKPAILIEHHIO eHeproe()eKTUBHOCTI IEpeayl CUTHATY
Ta 3HWKEHHIO B3a€EMHHUX 3aBaJ] MK HUMH. KOHIIEHTpallisl eHeprii y IEBHOMY CEKTOpI
MIPOCTOPY TMOKpAIIy€e CIIBBIIHOIIEHHS CUTHAJ/IITYM Ha OOl IpuiiMayda, Jar0ud 3MOTY
30UTBIIUTH AUCTAHIIIIO 3B'S13KY a00 3HM3UTH MOTYXKHICTh BUNIpOMiHIOBada. BogHouac,
OpIEHTOBAHE BHUIIPOMIHIOBAHHS MOPOJPKYE MPOOJIEMY MPOCTOPOBOI Y3rOKEHOCTI
BY3JIIB, aJ[Ke JIJIsl HAJIAro/PKEHHS KaHaly HEOOX1HO, 00 aHTeHHW OyJih CIpsIMOBaHI
OJlHA Ha OJIHY.

JI71st motonaHHs 111€1 CKJIAIHOCTI MPOTIOHYETHCS 3a/I15ITH MEXaH13M MOCI1J0OBHOTO,
LHUKIIYHOTO OOCTeXeHHs mpocTtopy. Ilin dyac poOOTH aHTEHM BY3J1B 3IHCHIOIOTH
o0epTaHHsl 3 00OYMOBJIEHOIO MIBHUJIKICTIO, MOCIIAOBHO OXOIUTIOIOYM PI3HI HAIPSIMKH.
Bubip came JBOX MNPOTHIECKHO OPIEHTOBAHUX AaHTEH 3yMOBJIEHHH MOTPEOOIO
JOCSITHEHHSI OaJlaHCy MIK IOBHOTOIO MPOCTOPOBOIO MOIIYKY, aTapaTHOIO 3aTPATHICTIO
aHTEHOI CHUCTEMH Ta 3arajbHUM EHEpProClOXKMBAaHHAM. BukopucTtanHs OuTbIION
KUTBKOCTI aHTEH, HANPHUKJIAJ YOTHPHOX CEKTOPHOTO THUITYy, CKOPOUYY€ Yac MOIIYKY,
MPOTE 3HAYHO YCKIIQJHIOE amapaTHy pealli3alliio By3Ja, IMiIBUIYE€ €HEPrOEMHICTh Ta
30UTbIIIyE PIBEHb BHYTPIINIHBOTO €JIEKTPOMArHITHOTO BIUIMBY MIDK aHTEHUMH
IUISIXaMH.

binbie Toro, 3aCcTOCyBaHHS BEJIMKOTO YHCJIA aHTEH BUMAarae OiIbIN CKJIaJHHX
QITOPUTMIB YIIPABIIHHS TEPECHIAHHIM JIaHUX Ta CHHXPOHI3AIEI0 pOOOTH TPAKTIB
aHTEH, 1110 MOXE MPU3BECTU JI0 MOJOBKEHHS 3aTPUMOK y CHUCTEMI Ta MiJABHUILEHHS
BHMOT JI0 OOYHCITIOBAIIBLHOT TOTY>KHOCTI By3J1a.

[HIIMM NUISIXOM € BUKOPUCTaHHS aHTEHHHUX PEIITOK abo cucTeM, 1o (GopMyroTh
MPOMiHb €JIEKTPOHHUM crocoOoM. IIpore moaiOHI pilieHHs 3a3BUYail MOTPEOYIOTh
CKJIJIHUX CXEM YyIpaBiiHHsS (a3zamu, CIeliai3oBaHUX PaJiovyacTOTHUX OJIOKIB Ta
3HaYHUX CHEPreTUYHHX BUTpAT. JlJIs PyXOMHX TEJICKOMYHIKAIIMHUX OJUHUIIb,
30KpeMa poOOTU30BaHUX arapaTriB YM OE3MUIOTHUX CUCTEM, 3aCTOCYBAaHHS aHTCHHUX
pEelNTOK MOXKe OyTH JIMITOBaHE iXHIMU TabapuTaMu, Barol Ta JOCTYIHHUM
€HepreTUYHUM 3aIlacoM.

3acTocyBaHHS IBOX MPOTHIIEAKHO OPIEHTOBAHUX AHTEH 1CTOTHO CITPOLIYE arapaTHe
BUKOHAHHS By3Ja Ta 3a0e3neuye MOBHE OXOIUIEHHS MPOCTOPY 3aBISKH IUKIIUHOMY
00epTaHHIO aHTEHHOI KOHCTPYKIi. [Ipy 1boMy yac mouryKy mpocTopy CKOpO4y€eThCs

89



INFORMATION SYSTEMS AND TECHNOLOGIES
DIGITALIZATION AND SUSTAINABLE DEVELOPMENT: FROM TECHNOLOGY TO
SOCIETY

MOPIBHSIHO 3 BapiaHTOM OJHIET aHTEHH, & TAKOXK 3POCTAE BIPOTIAHICTh HANATOIKEHHS
3B'SI3Ky MK BY3JIaMH Y Mepekax, 10 MOCTIHO 3MIHIOIOTh CBOE MOJIOKEHHS.

Jlo1aTKOBOIO TIEpPEBarol0 3arporoHOBaHOTO MIX0y € MOTEHIAI JJIsl TOCHIICHHS
3aXHUIIEHOCTI 1H(pOopMaIiiiHOro 0OMiHY y Mepexi. CIpsIMOBaHICTh aHTEH Ta LIUKJIIYHE
CKaHyBaHHsSI TIPOCTOPY MPHU3BOJATH JI0 TOTO, IO CHUTHAJ MEPEAAETHCS JIHILE Y
BY3bKOMY CEKTOpP1 MPOCTOPY 1 MPOTATOM OOMEXKEHOro BiApi3Ky dacy. lle 3Hmxkye
IIAHCH HA MEPEXOIUICHHSI CUTHAIYy CTOPOHHIMHU 00'€KTamH, sIKI HE MOTPAIUISIOTHh Y
cdepy aii cipsMOBaHOI AlarpaM aHTEHHU.

Kpim Toro, ¢opmyBaHHS MIBHAKOILIMHHUX MPOCTOPOBO-YACOBUX BIKOH 3B'S3KY
MK BY3JIaMU YCKJIQJHIOE HECAHKI[IOHOBAaHE MPHUENHAHHS 10 MEPEXi, OCKUIbKH IS
[[HOTO HEOOXITHO HE JIUIIE ONMUHUTHUCS Y 30HI1 Jii, ajge i TOYHO CHUHXPOHI3YBaTHUCS 3
OpIEHTALIIEI0 aHTEH BY3JIB. SIK HACIIAOK, MIJBUILYETHCS OMIp MEPEKI MAaCUBHOMY
MPOCITYXOBYBaHHIO Ta OKPEMHUM BUAM PaAi0eIEKTPOHHOTO MPOTHU/III.

[ukniyanii xapaktep poOOTH aHTEHHOI CUCTEMH TaKOX YCKJIAJHIOE BU3HAUCHHS
HaMpsIMKy Tepefadi CHUTHaly 3aco0aMu paioTeXHIYHOT pPO3BIAKU. OCKUIbKA
HanpsIMOK BHUIPOMIHIOBAaHHS AHTEHU IOCTIHHO 3MIHIOETbCS Yy 4Yaci, BU3HAUEHHS
TOYHOTO JpKEpesja CUTHATy MoTpeOye OUIbII CKIAJHUX METOJIB TeJeHTralii Ta
TPUBAIILIOTO Yacy CIOCTEPEKEHHS.

Po6oTta MeTomy BKIIIOYA€ Taki OCHOBHI €Tallu:

1. [nimianizamist mapameTpiB By3ia. BusHaualoThCsl mapaMeTpu aHTEHHOI CUCTEMH,
IIBUJKICTh OOEPTAHHS AHTEH Ta MapaMeTpH Mepeaadi ciry>kOOBUX CUTHAIIIB.

2. 3anmycK UMKIIYHOTO CKaHyBaHHS MPOCTOPY. AHTEHHM By3Ja 3IHCHIOIOTH
o0epTaHHs Ta MOCIIJOBHO OXOIUTIOIOTh Pi3HI MPOCTOPOBI CEKTOPH.

3. Ilepenaua cimyx00BHX curHaiB. By30J nepioguyHO nepeaae ciuy>k00B1 MaKeTH,
10 MICTATH 1ICHTU(DIKATOP By3Jia Ta CIYKO00BY 1HPOpMAIIitO.

4. BusiBneHHd Ta iaeHTU(IKAis BY3JiB. Y pa3l OpUOMY CUTHAIy BiJ 1HIIOTO
By3J1a BUKOHYETHCS BU3HAYEHHS WOTO iMeHTH(IKaTOpa, HAMIPSIMKY MPHIOMY CUTHAITY
Ta PIBHA CUTHAIY.

5. ®opmyBanHs TabIUIl CyCiHIX By3miB. OTpuMana iHdopMmailis 30epiracTbes y
JIOKaJIbHIN TabNHUIIl CYCIHIX BY3JIB.

6. IlepeBipka B3aeMHOi Opi€HTaIii aHTeH. SKIO HANPSIMKA aHTEH BY3JIB
CHIBIIAJIal0Th, POPMYETHCS BIKHO 3B’ SI3KY.

7. BcraHoBineHHS KaHaly 3B’A3Ky. BUKOHyeThCs OOMIH  CIy>KOOBUMU
MOB1JIOMJICHHSIMU Ta CHHXPOHI13a1lisl BY3JIiB.

8. Ilepenaua nakeriB iHdoOpMarlii.

9. IloBepHEHHS 10 PEKUMY CKaHyBaHHSI.

brok-cxema po6otu anroputmy 3o00paxkena Ha Puc. 1.
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Pucynok 1. binok-cxema poOOTH IPOTOTHUITY aJITOPUTMY
JIxepeno pucyHka: po3poOKa aBTopa.

BucHoOBKH. 3arrpornoHOBaHO CIIOCIO MUKIIYHOTO Y3TOKEHHSI CIIPSIMOBAHUX aHTEH
y Mepexax AMHAMIYHOTO THUIy, IO CIHMPAEThCS HAa 3aCTOCYBAaHHS Napu aHTEH,
OpPIEHTOBAHUX Yy TPOTWJICKHI OOKH, Ta IXHBOTO TOCIHIJIOBHOTO OOEpTaHHS s
dbopMyBaHHS KOPOTKHX YacCOBHX Ta MPOCTOPOBHX MPOMDKKIB I B3a€EMOJII MiX
co0Ooto. Leit crioci6 gae 3Mory HanaroAUTH 3’ €HAHHS, HaBITh KOJIU CTPYKTYpa MEPEXKI
TpaHC(HOPMYETHCA, & PYXOM1 pETPAHCISITOPH 3MIHIOIOTh MO3HUIII].

HoBu3Ha HaykoBOrO MiAXOAy TOJIArae y 3alpONOHOBAHOMY MEXaHI3Mi s
CUHXPOHI3allil €JEMEHTIB PyXOMOi Mepexi, 1€ (OpMyBaHHS KaHally BiOyBaeTbCs
3aBISKU 30ITy MPOCTOPOBUX Ta YACOBUX OPIEHTAIlNA CHPSIMOBAHMX AHTEH ITiJ 4Yac
iIXHBOTO LIUKITYHOTO PYXY, BPAaXOBYIOUH iXHI1 TEXHIYHI XapaKTEPUCTUKHN Ha MOOUTbHUX
CTaHIIIsIX. 3alPONOHOBAHUH aNTOPUTM MPUAATHUH IS CTBOPEHHSI IPABHIT YIIPABIIHHS
3B'SI3KOM Ta BU3HAYEHHS LUIAXIB Y AMHAMIYHUX KOMYHIKalIHHUX MacHBax, 30KpeMa
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OpU 3allydyeHHl PYXOMHUX HA3eMHHUX NPOMDKHHUX CTaHLIA y CHUIBHIM cuctemi 3
O€3MMIJIOTHUMH JIITaJIbHUMU arapaTamu.
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The rapid digitalization of the European Union payment market, the emergence of
new payment intermediaries, the development of tokenized forms of value and the
convergence of classic payment services with the crypto-asset market have led to a
revision of the traditional model of electronic money regulation. While the previous
stage of legal development was based primarily on Directive 2009/110/EC on the
taking up, pursuit of the activity and prudential supervision of electronic money
institutions, the current stage is characterized by a transition to a comprehensive and
functionally integrated architecture in which electronic money is no longer considered
in isolation from the general market for payment services and digital financial
instruments [1].

Directive 2009/110/EC of the European Parliament and of the Council of 16
September 2009 on the taking up, pursuit and prudential supervision of the business of
electronic money institutions (hereinafter - the Second Electronic Money Directive
(EMD?2)) laid the foundations for an autonomous legal regime for electronic money in
EU law. It defined electronic money as monetary value stored in electronic form,
representing a claim on the issuer, issued in exchange for funds for the purposes of
making payment transactions and accepted by natural or legal persons other than the
issuer. This model has long ensured the legal distinction between credit institutions,
payment institutions and electronic money institutions. However, further market
development has revealed a number of shortcomings of this design: duplication of rules
between Directive (EU) 2015/2366 on payment services in the internal market
(hereinafter - the Second Payment Services Directive (PSD2)) and EMD?2, different
implementation practices in Member States, fragmented supervision and an uneven
playing field for banking and non-banking service providers [1].

That is why, on 28 June 2023, the European Commission presented a new payment
package, consisting of the Proposal for a Directive of the European Parliament and of
the Council on payment services and electronic money services in the Internal Market
amending Directive 98/26/EC and repealing Directives (EU) 2015/2366 and
2009/110/EC (hereinafter - the Third Payment Services Directive proposal (PSD3
proposal)) and the Proposal for a Regulation of the European Parliament and of the
Council on payment services in the internal market and amending Regulation (EU) No
1093/2010 (hereinafter - the Payment Services Regulation proposal (PSR proposal)).
The conceptual significance of this reform is that the future PSD3 proposal no longer
considers electronic money as a separate segment from payment services, but directly
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covers payment services and electronic money services in the Internal Market and
provides for the repeal of both PSD2 and EMD2. Accordingly, there is an institutional
merger of two previously parallel legal regimes into a single regulatory system. The
analytical materials of the European Parliament also directly indicate that the PSD3
proposal will cover electronic money services while repealing the directive governing
them, namely EMD?2 [2, 4].

In parallel, the PSR project is designed to translate a significant part of the rules
into the form of a direct regulation, which should reduce national fragmentation and
ensure the same standards of transparency, rights and obligations of users and providers
of payment and e-money services throughout the Union. Thus, the new model moves
away from a predominantly prescriptive approach to a mixed design: institutional and
supervisory issues should be concentrated in PSD3, while the direct rules for the
functioning of the payment market should be in PSR. In June 2025, the EU Council
agreed its position on the modern payment service framework, and on November 27,
2025, the Council and the European Parliament reached a provisional political
agreement on PSD3 and PSR. This shows that the reform is no longer at the stage of
conceptual discussion, but at the final stage of legislative design [3, 5, 6].

However, the most significant for rethinking the legal nature of electronic money
was not only the payments package, but also the entry into force of Regulation (EU)
2023/1114 on markets in crypto-assets (MiCA). The provisions on issuers of asset-
referenced tokens and e-money tokens began to apply from 30 June 2024, and the
general MiCA regime from 30 December 2024. This act is of fundamental importance,
since for the first time in EU law, e-money tokens were systematically regulated at the
level of a directly applicable regulation as a type of crypto-asset that is functionally
close to electronic money. Moreover, Article 48(2) of the MiCA explicitly states that
e-money tokens shall be deemed to be electronic money. Thus, the EU has normatively
recognized that certain tokenized digital forms of value fall under the material content
of the category of electronic money, even if they operate in the crypto-asset
environment [7].

This provision significantly changes the traditional distinction between electronic
money and digital assets. Whereas previously electronic money and crypto-assets were
considered conceptually separate phenomena, MiCA creates an intermediate legal
category in which a token tied to one official currency simultaneously belongs to
crypto-assets and is considered electronic money. This means that modern EU law is
no longer based on a simple binary division “electronic money - crypto-assets”, but
moves to a multi-level model, where not only the form of existence of the asset is of
decisive importance, but also its function, the mechanism for stabilizing the value, the
nature of the requirement for the issuer and the purpose in the payment turnover [7].

This trend 1s also confirmed by the position of the European Banking Authority. In
June 2025, the EBA published an Opinion on the interplay between PSD2 and MiCA,
where it explicitly stated that, due to the provision of Article 48(2) of MiCA, e-money
tokens fall under the concept of funds within the framework of PSD2, and therefore
there is a regulatory overlap between payment law and the MiCA regime. This is
particularly important for understanding the modern legal nature of electronic money
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in the EU: it is no longer a category confined exclusively within the framework of
classical payment law, but increasingly operates at the interface of payment, banking
and crypto regulation [8].

Another factor in the transformation is the digital euro project. In June 2023, the
European Commission presented the digital euro package as a legislative framework
for the possible introduction of a digital form of central bank money as a complement
to cash. On 19 December 2025, the EU Council agreed its position on the digital euro
and, at the same time, on the strengthening of the role of cash. Although the digital
euro has not yet been implemented, the very fact of developing a separate regime for
central bank digital currency conclusively demonstrates that EU law is shaping a three-
tier system of digital money: classic e-money of private issuers, e-money tokens in the
MiCA sphere, and a potential digital euro as a form of central bank money [9, 10].

Thus, current EU regulation indicates not just an update of technical rules for e-
money, but a profound change in the legal concept of this phenomenon itself. First, e-
money is gradually losing the status of an isolated institution and is being integrated
into a single payment services law. Second, its boundary with crypto-assets is
becoming permeable through the category of e-money tokens. Third, the emergence of
the digital euro forces us to even more clearly distinguish private e-money from central
bank digital money. In the doctrinal dimension, this means that further analysis of
electronic money should be carried out not only through the classical opposition
“cash/non-cash funds”, but through a broader category of digital forms of value, within
which the issuer, type of claim, degree of centralization, payment function and
regulatory environment of circulation will have legal significance. This is precisely the
main trend of modern EU law: from an autonomous regime of electronic money to a
multi-level integrated system of regulation of digital payment instruments [1, 2, 7, 9].
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IMPABOBA TPAHC®OPMALIS IHCTUTYTY
MEJIUYHOI BIIMOBIIAJBLHOCTI B ENOXY
LAU®POBI3ALIIT OXOPOHMU 3/10POB’SI

Kanyctauk Bosogumup BasepiitoBuy

I-p I0pHI. HayK, JOLIEHT, Mpodecop

kadeapyu cya0BOI MEIUIIMHU, METTIHOTO
mpaBo3HaBCTBa iM. 3aci. nmpod. M.C. bokapiyca
XapKiBChKOT'O HaIlIOHATHLHOTO MEMYHOTO YHIBEPCUTETY

AKTyajabHicTh TemMu. CydacHa MeEIUIMHA XapPaKTEPU3ZYETHCS CTPIMKOIO
1HTerpauieto cucreM mry4yHoro inTenekty (IUI) y kniHiyHy npakTtuky. Bukopucranus
QIrOPUTMIB MAlIMHHOTO HABYaHHS JUIsl aHali3y CKJIQJHMX JIarHOCTUYHUX JIaHHUX
CTaJI0 CTaHJAPTOM, 110 3HAYHO MIJIBUIIY€E TOYHICTh BMSIBIEHHS marosioriil. OnHak
TEXHOJOTIYHUNA TPOrpec BHUIEpPEIKae PO3BUTOK HOPMATHUBHO-IIPaBOBOI 0Oa3u.
[MutanHa «uu@poBOi JAETIKTONOrI» — BU3HAYEHHSA CyO’€KTa BIAMOBIIAIBLHOCTI 3a
MOMMJIKOBE PILLEHHS, IPUIHSTE 32 yYaCTIO IHTEJEKTYIbHUX CUCTEM — 3AJIUIIAETHCS
OJIHIEI0 3 HAWTOCTPIMIUX TUCKYCId Yy MeaudyHoMy mpasi. [IpoOiema mocuiroeTses
«e(eKTOM YOPHOI CKPUHBKI, KOJIU JIOTIKa aIrOPUTMY HE € LIJIKOM MPO30POI0 Hi IS
pO3poOHMKA, Hi 17151 JiKapst [6].

1. lIpaBoBwuii craryc L1 B cucremi oxoponu 310poB’s. 3riIHO 3 MKHAPOAHUMU
CTaHJapTaMU Ta UYMHHUM 3aKOoHOJAaBCTBOM  Ykpainu, IIII He Bojomie
MPaBOCYyO’ €EKTHICTIO. BiH pO3IIIsSiIaeThCsi BUKITIOUHO K OO0 €KT MpaBa — CKJIATHUN
MeIuYHUil BUpiO abo mporpamue 3abe3neueHHsa (SaMD). BianoBigHO 10 MOJI0KEHb
EU Al Act (2024) [10], meauuni [I-cuctemu HanexaThb 10 KaTeropii BUCOKOTO
pusuky. FOpuauyHa KOHCTPYKIS BiANOBIIATBHOCTI B JIAHLIOXKKY «P0O3pOoOHUMK —
Brnacuuk (303) — Jlikap — IarienT» 6a3yerbes Ha Tomy, 110 LI € nuie inctpymeHTOM
MIATPUMKA TPUUHSATTS pimieHb. [le o3Hadae, 1m0 mpaBo Ha OCTaTOYHE KIITHIYHE
CY/DKEHHSI Ta IOPUIUYHHUI 00O0B’S30K #oro Bepudikallii MOKIagaeThess HA (HI3UUHY
oco0y — mikaps [8].

2. Opuanuyna kBagidikamis Megu4Hol NOMWIKM Ta mnpodeciiiHoL
BinoBiganbHocTi. KiTtouoBUM acnekToM JOCHIKEHHS € PO3MEXKYBAHHS J1KapChKOT
MOMWJIKK Ta TexHiuHoro 30010. Crarrs 140 KpuminanbHoro kojekcy Ykpainu [4]
nepeadoavae BiJMOBIIABHICT 32 HEHAIC)KHE BUKOHAHHS PO eciitHuX 000B'SI3KiB.

o MenomeH «HaaMipHOi aAoBipu» (Automation Bias): SIkmo smikap irHopye
00’€KTUBHI KJIHIYHI O3HAKH, IOKJIaJarounch Ha XuOHWMM BucHOBOK IIII, #oro mii
MOXYThb KBadi(iKyBaTHCs SIK 3JIOYMHHA HendanicTb. BuHa mossirae y mopyllieHHi
npodeciiiHoro 00OB’sI3Ky 11010 KPUTUYHOI OI[IHKHA PE3YJIbTaTiB MAIMHHOI 00pOoOKH
naHux [S].

o Texnonoriunmii nedgexr: Y pasi, KO0 MOMUIIKA BUHUKIIA Yepe3 MPUXOBAHY
BaJy aJIFOPUTMY, IKY HEMOXJIUBO OYyJI0 BUSBUTHU JOCTYITHUMH METOaMU Bepudikallii,
cy0’€KTHBHA CTOpPOHA MPOBUHU JIKapsl BIACYTHSA. Y TakOMy pa3i BiAMOBIIAIbHICTh
NEePEXOIUTh Y MJIOUIMHY IIUBIIBHOIO MIpaBa 3a KoY, 3aBJaHy Je()EeKTOM MPOAYKIIii.
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3. Hosuii dopmar indopmoBanoi 3rogu mnaumieHra. Crarrs 43 OcHOB
3aKOHOJIaBCTBA Y KpaiHU MPO OXOPOHY 370POB's [2] BUMarae oOTpuMaHHs JOOPOBUIBHOI
3roju Ha OyJb-sKke BTpy4yaHHs. B ernoxy mudposizaliii KOHIENIs «IHPOPMOBAHOCTI»
notpebye pomoBHeHHsA. [lamieHT wMae mnpaBo OyTd mOiH(GOPMOBAHUM  TIPO
Bukopuctanus IlI-anroputmiB y #Oro alarHOCTMYHOMY TMPOIECI, CTYIIHb iX
IIPOTHOCTUYHOT TOYHOCTI Ta POJIb JiKaps y MepeBiplll IUX pe3yiabTaTiB. BiacyTHICTh
Takoi iHdopMalii y MEIUYHIA JOKYMEHTAIlli MOXe PO3IIHIOBATUCS SK MOPYIICHHS
MpaBa Mali€HTa Ha JOCTOBIPHY 1H(OPMALIiIO PO METOAU JIKyBaHHS [7].

4. lluBibHO-NIPaBOBMIi acNEeKT Ta perpecHi 3000B'si3aHHs. 3rijgHo 31 cT. 1172
LK Ykpainu [3], MaifHOBY KOy Malll€HTY BIIIIKOJOBYE 3aKial OXOPOHH 37I0POB 4.
[Ipore interpauis I crBOproe miaArpyHTS i perpecHux mo3oBiB 303 10
po3poOHuKiB [13. CkilagHICTh MOMISTAa€ y JOBEACHHI MPUYMHHO-HACIIKOBOTO 3B’ A3KY
MIXK «0arom» y KoJi Ta MOTIPLIIEHHSIM CTaHy 3A0poB's. JIOKTprHa MEIUYHOrO MpaBa
MPOIMOHYE BIPOBADKCHHS «IPE3YMINIi BHHHU PO3POOHMKA» y BHUMNAAKaX, KOJU
JITOPUTM HE MPOUIIIOB HAJISKHY cepTudikarlito [8].

5. AkanemiuHa 100pPO4YEeCHICTh Ta JEOHTOJIOTIYHI cTaHAApPTH. BUKOpUCTaHHS
I Bumarae cyBoporo AOTpUMaHHs €TUYHUX HOpM. Lle BKitouae MOBHY MpO30piCTh
(Transparency) — MapKyBaHHS 3BITIB, 3r€HEPOBAaHUX aJITOPUTMOM. JIikap HE Moxke
BUJaBaTH MAIIMHHHUI BHUCHOBOK 3a BJIaCHE 1HTEJEKTyaJlbHE Ha/j0aHHS 0€3 HaJeXHOI
Bepudikarlii, 10 € BUMOTOI0 aKaJieMidHol Ta npodeciitHoi goopouecHocTi [9].

BucnoBku. Tpancopmaris MEIUYHOrO MpaBa BUMAarae CTBOPEHHS T1OpPUAHOI
Mojeni BianoBigansHocTi. I He 3HIMae BiAMOBIAANBHOCTI 3 axiBlis, ajae 3MIHIOE 1l
XapakTep Ha BIANOBIAAIBHICTh 3a «IOMMWJIKY KOHTpoio». HeoOXxinHo Ha
3aKOHOJIJABUOMY PIBHI 3aKpIIUTU CTAaTyC MEAUYHHUX aJITrOPUTMIB, 3alpOBAJAUTH
00OB'SI3KOBE CTpaxyBaHHS MPOQPECIHHUX PHU3HMKIB MpU podOoTI 3 UUPpOBUMHU
CHUCTeMaMH Ta 3a0e3MeUnTH JOTPUMAaHHS NpuHIMIY Human-in-the-loop.

Cnucok BUKOPUCTAHUX JIKepeJT

1. Koncrurymis Ykpainu: 3akon Bif 28.06.1996 Ne 254x/96-BP.

2. OcHOBHU 3aKOHOJABCTBAa YKpaiHU MPO OXOPOHY 3/I0pOB's: 3aKOH YKpaiHu Bif
19.11.1992 No 2801-X11.

3. [usiibHwmii konekc Ykpainu Big 16.01.2003 Ne 435-1V.

4. Kpuminanpauii konexkc Ykpainu Big 05.04.2001 Ne 2341-I11.

5. AwntonoB C. B. BianoBiganbHICTh 32 MOPYIIEHHS MPaB MAaIIEHTIB Ta MEIUYHI
MOMUJIKM : TipakT. oci0. Kuis : [Ipodecionan, 2021. 256 c.

6. Pashkov V., Harkusha A., Harkusha Y. Artificial intelligence in medical
practice: clinical and legal aspects. Wiadomosci Lekarskie. 2021. Vol. 74, no. 3, pt. 2.
P. 761-765.

7. Cenrworta . 5. Menuune npaBo: miapy4yHuk. JIpBiB : Bumasuuirso JIHMY im.
Hanwna ["anmuiekoro, 2023. 540 c.

8. PamsuBinm O. A., ArtonoB C. B. IlpaBoBa mpuposa MeIUYHOI MOMMIIKH.
Ilpasose pecynosanns ekonomiku. 2018. Ne 17. C. 138—147.

9. Crenenxo C. I'. lITyuHuii 1HTEJIEKT y MEIUIIMHI: MPABOBI T4 €TUYHI ACTICKTH.
Cnoso Hayionanvnoi wikonu cyoodie Yxpainu. 2021. Ne 3 (36). C. 6-15.

98



LAW
DIGITALIZATION AND SUSTAINABLE DEVELOPMENT: FROM TECHNOLOGY TO
SOCIETY

10. Regulation (EU) 2024/1689 of the European Parliament and of the Council of
13 June 2024 laying down harmonised rules on artificial intelligence (Artificial
Intelligence Act). Official Journal of the European Union. 2024. L series. URL:
https://eur-lex.europa.eu/eli/reg/2024/1689/0j

99



LAW
DIGITALIZATION AND SUSTAINABLE DEVELOPMENT: FROM TECHNOLOGY TO
SOCIETY

AJIMIHICTPATUBHO-IIPABOBUH CTATYC O®IIIEPIB
IOCTUILII Y ®PAHIIII: TPAHC®OPMALIS MPOPECI
TA NEPEOCMMUCJIEHHS ®YHKIIIOHAJIBHOI'O
IMPU3HAYEHHS

Cugop Mapkisin SflpociiaBoBuy,

KaHIUAAT IOPUANYHUX HaYK,

CTapUINi BUKIaAa4 Kadeapu aJMiHICTPATUBHO-TIPABOBUX JUCIUILIIH
JIbBIBCHKHII Iep>KaBHUN YHIBEPCUTET BHYTPIIIHIX CIIpaB

CyyacHull pO3BUTOK €BPOIEUCHKUX CHCTEM IMPUMYCOBOTO BUKOHAHHS pIIIEHBb
CylliB Ta IHIIUX OPraHiB MEPEKOHJIMBO 3aCBIIYYy€, MO €()EKTUBHICTh MPABOCYIJIA
BHU3HAUAEThCSI HE JIMLIE SKICTIO CYAOBOTO pO3MIALY, a W 3JaTHICTIO JI€p’KaBU
3a0€e3MeYnTH peajbHE, CBOEYACHE Ta MOBHE BUKOHAHHS PIILIEHb CYJIB Ta IHIIUX
IOpUCIUKININHNX opraHiB. Came TOMy BUKOHABEIlb Y Cy4YacHI MPaBOBid JeprKaBi HE
MOKE PO3TISJATUCS BHUKIIOYHO SK TEXHIYHMA CYO’€KT 3aBepIIaIbHOI  CTajii
FOPHIMYHOTO TIporecy. Moro mpaBoBuil craTyc nenaii Ginblie HaOyBae O3HaK
0COOJIMBOTO aIMiHICTPATUBHO-TIPABOBOTO SIBUIIA, IO TIOEHYE €IEMEHTH JIEIeTOBaHO1
nyOiyHOi Biagu, npodeciiiHoi aBTOHOMII, MPOIECyadbHOI BIAMOBIIATBHOCTI Ta
(yHKIIIOHATBLHOT BKJIFOYEHOCTI O MEXaHI13My peai3allii mpaBa Ha CIIpaBeJIUBUM CY/I.

VY upomy acnekTi (ppaHIly3bKUI JOCBI CTAHOBUTH OCOOJIMBUI HayKOBHIA 1HTEPEC,
OCKUIbKM JIEMOHCTPYE OJHY 3 HaMMOCHIIOBHIIIMX MOJENeH 1HCTUTYIIAHOI
Tpancdopmarii mpodecii BukoHaBus (odinepa rocTuiii) y cyuacHiit €spomni. Mnerscs
HE MPOCTO TPo pedopMyBaHHS OKpEeMHX MpOIEayp ab0 Mepepo3noiiyl TEeXHIYHUX
GyHKIIIH, a PO 3MIHY MIIX0Ty 0 MPaBOBOi mpupoau npodecii, i Miciis y myOaigHOMY
aZMIHICTPYBaHHI Ta MEX Yy4acTl y peami3allii BIaJHUX MOBHOBakeHb. DpaHIily3bKa
pedopMa npu3Bena 10 CTBOPEHHS €AMHOT Ipodecii komicapa rcTullii (commissaire de
justice), sika 3amMiHMIa KOJUIIHI nmpodecii cynoBoro Bukonaris (huissier de justice) Ta
CYJIOBOTO ayKIlioHicTa (commissaire-priseur judiciaire), 30epirim npu 1OMy CTaTyc
my0JIigyHOTO 1 MiHICTepCchKoro odinepa [1].

3 aAMIHICTPaTUBHO-TIPABOBOTO TMOTJISAY Taka pedopma 3acayroBye Ha OCOOIHMBY
yBary 3 KuUlbKOX npuuuH. [lo-mepiie, BoHa AEMOHCTpPY€E 3MIHY MOJIEl opraHizaiii
JIENIErOBAaHUX JIEP>KaBOIO TTOBHOBAXKEHB: 3aMICTh KUJIBKOX Ipogdeciil 13 GyHKI10HATBHO
PO3MEXKOBAHOK KOMIETEHIIEIO 3aMPOBAKYEThCS €AUHUN MpodeciiHuil cy0’ eKT 13
IIUPIIMM 1 BHYTPIIIHBO 1HTETPOBAHUM OOCSTOM BiaJHO 3Hauymux ¢GyHkmii. Ilo-
apyre, (QpaHIily3bke 3aKOHOJABCTBO (PAKTUUHO MEPEOCMUCITIOE (PYHKIIIOHAIbHE
NPU3HAYCHHS BUKOHABIS, MEPETBOPIOIOYM HOro 3 HOCISI OKPEMHX BHUKOHABYHMX
MOBHOBAKEHb Ha 0Oararo(yHKIIOHAJIBHOTO CyO’€KTa, SIKHUHA OJHOYAcCHO 3abe3rneuye
MPUMYCOBE BUKOHAHHS, O(iIliiiHe BpyUYeHHS aKTiB, (ikcailito (paxTiB, ONMuc, OIIHKY U
MpoJIaXk MaiiHa, a TAKOX BUKOHYE OKpeMi CyMDKHI mporiecyanbHo 3Hauym Aii. Tlo-
Tpete, pedopMoBaHa MOJIETb MOKAa3ye, IO CydyacHe MyOJiYHE aJAMIHICTPYBaHHS Y
chepl BUKOHAHHSA pIlIeHb Jefaidi OUIbIIE OPIEHTYEThCS Ha CHEIlai30BaHOTO
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npodecioHana, 34aTHOr0 mnepedpatu Ha ce0e YacTUHY TUX (DYHKIIH, sSKi paHilie
TSOKUTU 10 CYAy UM CYJOBOi KaHIEJSPIi.

Oco0suBICTh (DpaHIly3bKOTO MiIXOY MOJSATa€E B TOMY, 1[0 KOMicap IOCTUIIL HE €
3BHYAliHMM NPUBATHAM HajaBadeM NpaBHUYMX mociyr. Moro craryc sik «officier
public et ministériel» cBiAUMTH, Npo TOeAHAHHA TPOdeciHOl MISUTBHOCTI 3
JIEJIETOBAHOIO JIepKaBHOIO BiIa1010. Lle 03Hauae, 110 akT Takoro cy0’eKTa BXOIATh J10
MeXaHi3My MyOJIIYHOTO MPUMYCY, a HOr0 KOMIIETEHIIISl Ma€ HE JIMIe CePBICHUH, a i
BJIQIHO-OpTaHi3aliitauii xapaktep. Came TOMy aaMiHICTPAaTUBHO-IIPABOBUN CTaTycC
KOMicapa FOCTHINI MOIIJIBLHO PO3IISIIATH SK CKIAAHY MPABOBY KOHCTPYKIIIO, IO
OXOIUTIOE: ITyOJIIYHO-TIPABOBY JICTITUMAIIIO iSUTBHOCTI, HOPMATUBHO BU3HAYCHUU
00CsT KOMIETEHIIi1, CelialbHU MOPAIOK JOCTYMy 110 Tpodecii, 0COOIMBHI peKUM
BIIMOBIJIAJIBHOCTI Ta (PYHKIIOHAJIbHY BKJIIOYEHICTb Yy CHUCTEMY 3/IIHCHEHHS
npasocyaas [2].

SAnapo mpaBoBOoro crarycy KoMicapa OCTHIIl  CTaHOBJISITH  BUKIIIOYHI
MMOBHOBAXEHHS, TMOB’S3aHI 3 MPUMYCOBUM IPUBEJICHHSIM JO BUKOHAHHS CYJOBHUX
pillieHb Ta BUKOHABYMX JOKYMEHTIB (TUTYIIB), BpYYCHHSIM aKTiB 1 MOBIAOMJIEHb, a
TaKO OIKMCOM, OIIIHKOIO Ta IMMyOJIIYHUM IMPOJIayKeM MaiiHa y BUIA/IKaX, yCTAHOBICHUX
3aKOHOM a00 CYJIOBUM pIIICHHSM. Y I[bOMY BHSBISETHCS TOJOBHUN pE3yJbTaT
IHCTUTYIIIHOT TpaHcdopmMarllii: B Mexkax onHiei mpodecii Oyiao o0’emHaHO Ti
MOBHOBAXXEHHS, SIKI paHillle HaJeXald PI3HUM cyO’exkTaM. Takuil miaxij He JIHIIe
COpPOLIY€E BHYTPIIIHIO AapXITEKTypy NPHUMYCOBOTO BHKOHAaHHS, a W MIJCHUITIOE
KOHIICHTPAIl}0 FOPUANYHOI BIAMOBIJATBLHOCTI 32 PE3ybTaT 3/IMCHEHHS BiAMOBIIHUX
nporenyp. IHakme kaxydw, pedopMa cCrpsMOBaHA Ha IMJABUIICHHS CHCTEMHOI
IUTICHOCTI Ta onepariitHoi eeKTUBHOCTI nmpodecii.

Bonnouac, cyuacHa ¢paHiry3bka MOJIEb HE OOMEKYEThCS JIIIIE MOHOTIOJIbHUMU
MoBHOBakeHHsIMU. Komicap FOCTHIIIT TaK0X MOKE 3/IIMCHIOBATH 10CY0BE a00 Cy/10BE
CTSITHEHHS BHUMOT, IIPOBOJUTH MarepiaibHl KOHCTaTaulli (akTiB, OyTH JOTOBIPHUM
CEKBECTPOM, JIIKBIIATOPOM, TEXHIYHUM CIIEI1aTICTOM JJIsl CYyy, a TAKOK BUKOHYBaTU
MeBHI1 JOJATKOBI BUAW MISTILHOCTI, TepeadadeHi aekperamu. [1oka30BOI0 HOBEIIOIO
CTaJI0 BIAKPUTTS JJII KOMIicapiB IOCTHIIIT TOAATKOBOI AiSJIBHOCTI 13 TTOCEPETHUIITBA B
oreparisx 3 HEPyXOMICTIO 32 yMOB, KOJIM BIJINOBIJIHE MaliHO BXe TmepedyBae B iX
aaminictpyBanHi. lle cBimuuTh mpo mojanblne PoO3MHMPEHHS MpodeciitHoi poil
KOMicapa FOCTHIIIT Ta MPo B1IX1J (PpaHIly3bKOTO 3aKOHOABIIS Bijl By3bKOTO PO3YMIHHS
BHUKOHABIIS K Cy0’€KTa JIMIIIEC MMPUMYCOBOTO CTSATHECHHS. Y PE3yNbTaTi B CydacHOMY
npaBi Ppanilii PopMyeThCS YHIBEpCcalli30BaHUH npodeciiiHuii cy0’ €KT, IKUil BUKOHYE
HE JMIIe BHKOHABYl, a W JI0Ka30Bi, MailHOBO-OpraHi3alliifiHi Ta JOMOMIXHI
IOPUCIUKIINHI PYHKITII.

Oxkpemoro aHainizy noTpeOye TepuTopialibHa KOMIIETEHIIs Komicapa FOCTHII,
OCKIJTBKM caMe€ BOHa BiJoOpakae HOBE aJMIHICTPaTUBHO-NPABOBE OavyeHHS
MPOCTOPOBUX MEX 3AIMCHEHHS JeJIerOBaHOi MyOJiuyHOT Biaau. 3a 3arajbHUM
MpaBUJIOM KOMIcap IOCTHINI 3MIMCHIOE CBOIO JISUTBHICTH y MeEXaxX OKPYTy
amneNALiiHOTO CyAy 3a MiICIe3HaXo/KeHHsAM odicy. /[ yacTMHM TNOBHOBa)KE€Hb
(bpaHIy3bKe 3aKOHOIaBCTBO BCTAHOBIIIOE HAITIOHAJIbHY KOMITETEHIIIIO,  JIsl OKPEMHX
T 1100 OMNHUCY, OIIHKH Ta MyOJIYHOTO MPOAaXy MaiHa JOMYyCKae iX em30JauydHe
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BUMHEHHs Ha Bciid Teputopii @panmii. e cBIAUNTH PO MOE€AHAHHS TPHOX MOJENEH
TEpUTOPIaIBLHOT OpraHi3ailii JiSJIBHOCTI: JIOKAJIbHOI, HAIllOHAJBHOI Ta €Mi30JUYHO
3arajibHOJIepKaBHOI. Taka KOHCTPYKIIiS MiJACHIIOE MOOUIBHICTH Tpodecii, OJIHAK,
OJIHOYACHO MOPOJIXKY€E MUTAHHS 100 peaabHOI TEPUTOPIaTbHOI JOCTYITHOCTI OCITYT
1 PU3MKY KOHIIGHTparii o(iciB y BEJIMKHUX HACEJNEHUX ITyHKTaX, IO BXe OyJjo
BIJI3HAYEHO Y (PpaHITy3bKOMY MPaBOBOMY AHUCKypci [3].

VY mmpiiomMy TEOpEeTHKO-IPaBOBOMY CeHCl (paHIly3bka pedopma IEeMOHCTPYE
KUJTbKA KJIFOUOBUX TEHCHIIIM PO3BUTKY Cy4acHOTO BUKOHABYOro npaBa. Hacammepen,
11eThCs PO THCTUTYLIHHY KOHCOM1Aa1liio podecii, GyHKI[IOHATBHY YHIBEpCaTi3aIliio
KOMIIETEHIII] Ta TOCTYIIOBY JCIOPHUCINUKITIOHATI3AIII0 OKPEMHUX TPOIIEAYP, KOJIH TTEBHI
OJIOKM Oprafi3amiifHO-TIPOIeCyaabHOI JISUIBHOCTI TEPEeNaroThCs BiA Cyay 10
CIel1aJII30BaHOr0 Cy0’€KTa 3 JIEJIEeroBaHOI0 JepKaBHOW Bianoro. Came B IbOMY
acmekTi mpodecis KoMicapa IOCTULII MMOCTA€E SIK MOKA30BHM MPUKJIIAZ HOBOI MOJEII
npaBHUYOi npodecii, Mo (QyHKIIOHY€e HA MEPETUHI CYyAOBOi CHCTEMH, IMyOIIYHOIrO
aJMIHICTPYBaHHS 1 peryJIbOBAaHOTO PUHKY MPOMECIMHUX IOPUIUIHHUX TTOCIIYT.

Jist Ykpainu BUBYEHHS Ii€l MOJIeNII Ma€ HE JIMIIE MOPIBHSIILHO-TIPABOBE, a i
NpuUKIagHe 3HaueHHsA. DpaHIy3bKUIl [OCBIA J03BOJSE IMO-HOBOMY OCMMCIUTH
aJMIHICTPATUBHO-TIPABOBHI CTaTyC BUKOHABILIA SIK HOCIS JI€JIETOBAHUX MTOBHOBAXKEHb,
aKTyali3ye MUTAHHS IIPO MEXK1 YHIBepcalizalli mpodecii, mpo HeoOXiIHICTh HAJIEKHOT
npodeciitHoi MiATOTOBKH, MPO CITIBBIIHOIICHHS aBTOHOMIT i KOHTPOJIIO, & TAKOXK PO
nomyctuMi (pOpMHU MepeaHHs BUKOHABIIO OKPEMHUX MpOLEAypHUX (YHKIIN 1Mo3a
MEXaMU KJIaCHYHOIO CYyJOBOro aAMiHICTpyBaHHS. BojHouac, 1meil a0cBix
MEPEKOHINBO JTOBOJUTD, IO PO3MIMPEHHS KOMIIETEHIIII caMme 1Mo coll He 3a0e3neuye
ABTOMATUYHOTO MiABMUICHHS e(ekTuBHOCTI. BOHO Mae cCynpoBoOmKyBaTUCS
BHYTPIIIHBOIO IHTErpalli€el0 Mpodecii, HAJEKHUM HOPMATUBHHM PETYJIIOBAHHSIM,
e(pEeKTUBHUMU MEXaHI3MaMH  BIJMOBIJAJIBHOCTI Ta 30€pEKEHHAM  peaabHOi
JAOCTYIHOCTI MPAaBHUYOI JOTIOMOTH JIJIsl YYaCHUKIB BUKOHABYOTO TMPOBAIKEHHS.

OTxe, aAMIHICTPATUBHO-TIPABOBHI cTaTyC O(irepiB roctuilii y @paHiiii BHACIIIOK
3niiicHeHoi pedopmu 3a3HaB sikicHOI TpaHcdopmartii. BinOynocs mepeocMucieHHs
(GYHKIIIOHATBFHOTO TpU3HAauYeHHs i€l  mpodecii: Bil By3bKOCHEI1ATi30BAHOTO
BUKOHABII OKpPEMHUX TMpOIEayp 10 YHIBepcalbHOro TmpodeciitHoro cy0’exTa,
HAJIJICHOTO IIMMPOKHUM CIEKTPOM JIeJIETOBAaHUX JIEPKaBOIO IMOBHOBaXKEHb y cdepi
MPUMYCOBOTO BUKOHAHHS PINIEHb Ta CyMIKHUX HOPUIAYHO 3HAYYLIUX MPOIEAYD.
Came Tomy (paHIly3pKka MOJEIb aIMIHICTPATUBHO-IIPABOBOIO CTaTyCy Komicapa
IOCTUIIIT MOXE pO3MIANATUCA SK ILIHHUW OpIEHTUP ISl MOAAJIBLUIOTO PO3BUTKY
YKpaTHChKOI JOKTPUHH aJMiHICTPAaTHBHO-IIPABOBOTO CTaTyCy BUKOHABIA Ta IS
BJIOCKOHAJICHHsSI HAI[IOHaJTbHOI MOJENl TPHUMYCOBOTO BHKOHAHHS B yMOBax
€BPOIHTETpaIlii.
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In the current conditions of digital transformation of the economy, marketing
communications are undergoing significant changes. The rapid development of digital
technologies, social networks, artificial intelligence, big data analytics and other
innovative tools creates new opportunities for communication between enterprises and
consumers. At the same time, global challenges related to climate change, depletion of
natural resources and social responsibility of business are actualizing the issue of
implementing the principles of sustainable development in the activities of
organizations. In this context, digital innovations in the field of marketing
communications are of particular importance, which allow not only to increase the
effectiveness of promoting goods and services, but also to contribute to the formation
of environmentally and socially responsible consumer behavior [3].

Global socio-economic transformations, the development of the digital economy
and the spread of information and communication technologies have caused significant
changes in the field of marketing communications. Enterprises are actively using
digital tools to establish effective interaction with consumers, build brand reputation
and increase competitiveness. At the same time, modern society faces a number of
global challenges related to climate change, environmental problems and the need to
ensure social responsibility of business. In this regard, the concept of sustainable
development is gaining special importance in the formation of enterprise development
strategies.

In such conditions, an important scientific problem is to study the possibilities of
using digital innovations in marketing communications to support the principles of
sustainable development. Digital innovations in marketing communications include the
use of modern information and communication technologies to create, distribute and
analyze marketing messages. The main tools of such innovations include social media,
digital content marketing, mobile marketing, automated CRM systems, artificial
intelligence technologies and big data analytics. Using these tools allows companies to
interact more effectively with their target audience, personalize communications, and
build long-term relationships with consumers in table 1. It is especially important to
use digital platforms to disseminate information about companies' environmental
initiatives, social projects, and responsible production [4].

Digital marketing communications also contribute to the implementation of
sustainable development principles by increasing the transparency of enterprises'
activities, promoting environmentally friendly products, and shaping conscious
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consumption. For example, the use of social networks and online platforms allows
companies to promptly inform consumers about environmental production standards,
ethical business principles, and measures to reduce negative environmental impacts.
In addition, digital technologies contribute to the optimization of marketing
processes, which allows to reduce the use of paper materials, increase the effectiveness
of communication campaigns and reduce resource costs. Thus, digital innovations
become an important tool for integrating marketing activities of enterprises with the
concept of sustainable development.

Table 1.
The role of digital innovation in marketing communications to support sustainable
development
e re . Mark?tmg Practical Impa}ct on
Digital innovation | communications R sustainable
application
tools development
Promotion of Formation of
Social media Instagram, TikTok, .brand environmental
) ) environmental awareness,
(Social Media Facebook, e .
: initiatives, popularization of
Marketing) YouTube . .
communication responsible
with consumers consumption
Dissemination of Raising public

Blogs, videos,

information about

awareness of the

and e-commerce

digital catalogs

Content marketing podcasts, sustainable principles of
infographics products and social sustainable
projects development
Consumer Increasing
Artificial Persgqahzed behavior analysis mquetlng
: advertising, chat and efficiency and
Intelligence (Al) . N
bots communication optimizing
personalization resources
Market analysis, Rational use of
: CRM systems, forecasting resources and
Analytics .. : :
digital analytics demand for production
ecological products planning
Informing Promoting
Mobile marketing M0b11§ apps, push | consumers about env1ronm§ntally
notifications eco-products and responsible
promotions behavior
Promotion of Supportin
. Online sustainable goods PPOTHNS
Digital platforms sustainable
marketplaces, and transparency

of information
about their origin

production and
ethical business
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Digital innovations play a key role in the development of modern marketing
communications and create new opportunities for supporting sustainable development.
The use of digital platforms, analytical tools and artificial intelligence technologies
allows enterprises to interact more effectively with consumers, increase transparency
of activities and promote the principles of responsible consumption. Further research
in this area should be aimed at developing new models for integrating digital marketing
communications with sustainable development strategies of enterprises.
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Abstract. COVID-19 is associated not only with acute respiratory manifestations
but also with persistent neurological complications known as post-COVID
neurological syndrome. Many recovered patients experience long-term cognitive and
motor dysfunction, including memory impairment, attention deficits, fatigue,
neuropathy, and gait disturbances, which significantly reduce functional capacity and
quality of life.

The aim of this study was to analyze current approaches to neurorehabilitation in
patients with post-COVID neurological syndrome, focusing on cognitive and motor
impairments. Available evidence suggests that multidisciplinary rehabilitation
programs combining cognitive training, neuropsychological support, physiotherapy,
and aerobic exercise contribute to the recovery of neurological functions. Modern
approaches such as telerehabilitation and digital cognitive training platforms are also
showing promising results.

Early and individualized neurorehabilitation may improve functional outcomes and
reduce long-term disability in patients with post-COVID neurological complications.
Further clinical studies are required to develop standardized rehabilitation protocols.

Keywords: post-covid neurological syndrome; neurorehabilitation; cognitive
dysfunction; motor impairment; long covid; neurological complications, rehabilitation
therapy; functional recovery.

Introduction. The global spread of COVID-19 has led to a substantial increase in
patients experiencing long-term complications after the acute phase of infection.
Among these, neurological manifestations have emerged as a significant clinical
problem. A growing body of evidence indicates that a considerable proportion of
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patients develop persistent neurological symptoms weeks or even months after
recovery from the initial illness, a condition often described as post-COVID
neurological syndrome or part of the broader spectrum of long COVID [1].

Neurological complications associated with COVID-19 are diverse and may affect
both the central and peripheral nervous systems. Reported manifestations include
cognitive impairment, often referred to as “brain fog,” memory disturbances, reduced
attention, executive dysfunction, chronic fatigue, headache, sleep disturbances,
neuropathic pain, and motor deficits. These symptoms may persist for extended periods
and significantly affect patients’ ability to perform daily activities, work, and maintain
social functioning. The underlying mechanisms are believed to involve
neuroinflammation, = immune-mediated  damage, endothelial  dysfunction,
microvascular injury, and possible direct viral effects on neural tissues [2].

One of the most frequently reported consequences of post-COVID neurological
involvement is cognitive dysfunction. Patients often demonstrate impairments in
attention, processing speed, working memory, and executive functions. Such deficits
are particularly concerning because they may occur even in individuals who
experienced mild or moderate forms of COVID-19. Neuroimaging studies have also
suggested structural and functional changes in specific brain regions involved in
cognitive processing, including the frontal cortex and limbic system [3].

Motor dysfunction represents another important component of post-COVID
neurological syndrome. Patients may present with muscle weakness, reduced
endurance, balance disturbances, coordination problems, and gait abnormalities. In
some cases, these symptoms are associated with peripheral neuropathy, myopathy, or
autonomic dysfunction. Prolonged hospitalization, intensive care unit stays, and
physical inactivity during illness further contribute to the development of
neuromuscular deficits [4].

Given the growing number of patients affected by long-term neurological
consequences of COVID-19, neurorehabilitation has become an essential component
of post-acute care. Multidisciplinary rehabilitation strategies aim to restore cognitive
function, improve motor performance, and enhance overall functional independence.
These programs typically involve a combination of physiotherapy, occupational
therapy, cognitive training, psychological support, and gradually increasing physical
activity [5].

Despite increasing recognition of post-COVID neurological syndrome, many
aspects of its management remain insufficiently standardized. Therefore, the
development and evaluation of effective neurorehabilitation approaches are critical for
improving patient outcomes and reducing the long-term burden of neurological
disability following COVID-19 infection [6].

Materials and Methods. This study was conducted as a narrative literature review
aimed at evaluating current approaches to neurorehabilitation for cognitive and motor
dysfunction in patients with post-COVID neurological syndrome associated with
COVID-19.

A literature search was performed in international scientific databases, including
PubMed, Scopus, and Web of Science. Publications from 2020 to 2025 were analyzed
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to ensure the inclusion of the most recent evidence on neurological complications and
rehabilitation strategies following COVID-19 infection.

The search strategy included the following keywords and their combinations: post-
COVID neurological syndrome, long COVID, neurorehabilitation, cognitive
dysfunction, motor impairment, and rehabilitation therapy. Clinical studies, systematic
reviews, and meta-analyses investigating neurological outcomes and rehabilitation
interventions were included in the analysis.

Publications not related to neurological rehabilitation, non-peer-reviewed articles,
and studies lacking clinical relevance were excluded. The selected studies were
qualitatively analyzed to identify key neurological manifestations of post-COVID
syndrome and to evaluate the effectiveness of current neurorehabilitation approaches.

Results. The analysis of the reviewed studies demonstrated that neurological
complications represent a significant component of the long-term consequences of
COVID-19 infection. Clinical observations indicate that approximately 30-50% of
recovered patients experience persistent neurological symptoms several weeks or
months after the acute phase of the disease. The most common manifestations include
cognitive impairment, fatigue, sleep disturbances, headache, peripheral neuropathy,
and motor dysfunction affecting functional independence and quality of life [7].

Cognitive dysfunction is one of the most frequently reported neurological sequelae.
Clinical and neuropsychological studies indicate that about 20-40% of patients
develop impairments in attention, working memory, executive functions, and
information processing speed. These symptoms are often described by patients as
“brain fog.” Neuropsychological testing commonly reveals deficits in sustained
attention, verbal memory, and cognitive flexibility. Neuroimaging studies in some
patients demonstrate structural and functional changes in the frontal cortex,
hippocampus, and limbic structures, which are responsible for cognitive control and
memory processes. The pathophysiological mechanisms of these impairments are
believed to involve neuroinflammation, endothelial dysfunction, microvascular injury,
and dysregulation of the immune response [8].

Motor dysfunction is also a common feature of post-COVID neurological
syndrome. Patients frequently present with generalized muscle weakness, reduced
endurance, gait instability, and impaired coordination. Individuals who required
prolonged hospitalization or intensive care are particularly vulnerable to
neuromuscular complications such as critical illness polyneuropathy and myopathy.
Electrophysiological studies in some cases reveal peripheral nerve involvement and
neuromuscular transmission abnormalities. These conditions contribute to decreased
physical capacity and limitations in daily activities [9].

The reviewed literature emphasizes the importance of comprehensive
neurorehabilitation programs aimed at restoring neurological function. Rehabilitation
strategies were typically implemented within multidisciplinary teams including
neurologists, physiatrists, physiotherapists, occupational therapists,
neuropsychologists, and rehabilitation nurses. Patients underwent individualized
rehabilitation programs depending on the severity of neurological deficits and
functional limitations [10].
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Cognitive rehabilitation was widely used to address deficits in attention, memory,
and executive function. Structured neuropsychological training programs included
computerized cognitive exercises, memory training tasks, problem-solving activities,
and attention training protocols. In several studies, patients participated in supervised
cognitive rehabilitation sessions two to three times per week for periods ranging from
four to twelve weeks. These interventions demonstrated improvements in
neuropsychological test scores, particularly in working memory and attention
performance [11].

Motor rehabilitation strategies focused on improving muscle strength,
coordination, and physical endurance. Physiotherapy programs commonly included
aerobic training, resistance exercises, balance training, gait rehabilitation, and
respiratory physiotherapy. Patients were frequently managed through gradual exercise
programs beginning with low-intensity activity and progressively increasing workload
as tolerance improved. Aerobic exercise protocols often involved walking training,
cycling ergometry, or treadmill therapy performed three to five times per week under
medical supervision [12].

Respiratory rehabilitation was also incorporated in many rehabilitation programs,
particularly for patients with persistent dyspnea and reduced pulmonary function
following COVID-19 infection. Breathing exercises, inspiratory muscle training, and
pulmonary rehabilitation techniques were applied to improve respiratory capacity and
oxygen utilization during physical activity [13].

Occupational therapy played an important role in restoring functional
independence. Rehabilitation specialists assisted patients in relearning daily activities,
improving fine motor coordination, and adapting to cognitive limitations that affected
work and household tasks. Functional training programs were often combined with
cognitive rehabilitation to enhance overall recovery [14].

In addition to conventional rehabilitation approaches, innovative therapeutic
modalities have been increasingly explored. Telerehabilitation platforms allowed
patients to perform rehabilitation exercises remotely under professional supervision,
which became particularly important during pandemic-related restrictions. Digital
cognitive rehabilitation systems and virtual reality—based training programs have also
shown promising results in improving neuroplasticity and functional recovery [15].

Overall, the analyzed studies demonstrate that early initiation of individualized
multidisciplinary rehabilitation programs contributes to significant improvements in
both cognitive and motor outcomes in patients with post-COVID neurological
syndrome. Continuous monitoring and gradual adjustment of rehabilitation protocols
were identified as key components for achieving optimal functional recovery and
reducing long-term neurological disability [16].

Discussion. The findings of this review highlight that neurological complications
following COVID-19 represent a clinically significant and increasingly recognized
component of post-acute infection. Cognitive and motor impairments are among the
most common manifestations of post-COVID neurological syndrome and may persist
for months after recovery from the acute phase of the disease. These impairments
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substantially affect functional independence, work capacity, and quality of life,
emphasizing the importance of effective rehabilitation strategies [17].

The results of the analyzed studies are consistent with previously published
research indicating that cognitive dysfunction is one of the predominant neurological
sequelae of COVID-19. Several investigations have reported persistent deficits in
attention, working memory, and executive function even in patients who experienced
mild forms of the disease. These findings support the hypothesis that post-COVID
cognitive impairment may be associated with neuroinflammatory processes,
microvascular damage, and immune-mediated mechanisms affecting central nervous
system function [18].

Motor impairments identified in post-COVID patients are also supported by
growing clinical evidence. Muscle weakness, reduced endurance, and gait instability
are frequently observed in patients recovering from COVID-19, particularly in those
who required hospitalization or intensive care treatment. These motor deficits may
result from a combination of factors, including neuromuscular injury, systemic
inflammation, prolonged immobilization, and deconditioning during the acute illness.
The presence of critical illness polyneuropathy and myopathy further contributes to
long-term physical disability in some patients [19].

The reviewed studies demonstrate that neurorehabilitation interventions can
significantly = improve neurological outcomes in post-COVID patients.
Multidisciplinary  rehabilitation  programs  combining  cognitive  training,
physiotherapy, respiratory rehabilitation, and occupational therapy have shown
positive effects on both cognitive and motor recovery. These findings are consistent
with previous research in neurological rehabilitation, which highlights the importance
of early and individualized rehabilitation approaches in promoting neuroplasticity and
functional restoration.

An important aspect highlighted in recent studies is the potential role of innovative
rehabilitation technologies. Telerehabilitation has emerged as an effective and
accessible method for delivering rehabilitation services, particularly during pandemic-
related healthcare restrictions. In addition, digital cognitive training platforms and
virtual reality-based rehabilitation systems have demonstrated promising potential in
improving cognitive function, balance, and motor coordination. These technologies
may provide additional tools to support long-term rehabilitation in patients with
persistent neurological deficits [20].

Despite the encouraging results reported in the literature, several limitations
remain. Many studies investigating post-COVID neurorehabilitation involve relatively
small patient cohorts and heterogeneous rehabilitation protocols. Furthermore, the
long-term outcomes of rehabilitation interventions remain insufficiently studied, and
standardized rehabilitation guidelines for post-COVID neurological syndrome have
not yet been fully established.

CONCLUSION
Neurological complications following COVID-19 represent an important
component of the long-term consequences of the infection and may manifest as
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persistent cognitive and motor dysfunction. These impairments significantly affect
patients’ functional status, daily activities, and overall quality of life.

The analysis of current scientific literature indicates that multidisciplinary
neurorehabilitation plays a key role in the recovery of patients with post-COVID
neurological syndrome. Rehabilitation programs that combine cognitive training,
physiotherapy, respiratory rehabilitation, and occupational therapy contribute to
improvements in cognitive performance, motor function, and physical endurance.

Early identification of neurological deficits and timely initiation of individualized
rehabilitation strategies are essential for optimizing recovery and reducing long-term
disability. Further large-scale clinical studies are required to develop standardized
neurorehabilitation protocols and to better define effective treatment approaches for
patients with post-COVID neurological complications.
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Abstract. Hyperprolactinemia is a common endocrine disorder that significantly
affects the reproductive system and is a frequent cause of menstrual disturbances and
infertility in women. Elevated prolactin levels disrupt the hypothalamic—pituitary—
ovarian axis, leading to suppression of gonadotropin secretion, anovulation, and
impaired ovarian function.

The aim of this study was to analyze modern diagnostic algorithms and therapeutic
strategies for hyperprolactinemia associated with ovarian dysfunction. Current
diagnostic approaches include laboratory assessment of prolactin levels, identification
of physiological and pathological causes, and imaging of the hypothalamic—pituitary
region when necessary. Evaluation of ovarian function using hormonal profiling and
ultrasound examination is also essential. Dopamine agonists remain the first-line
therapy for most forms of hyperprolactinemia, effectively normalizing prolactin levels,
restoring ovulatory cycles, and improving fertility outcomes. Early diagnosis and
individualized treatment strategies play a key role in restoring reproductive function
and optimizing clinical outcomes in women with hyperprolactinemia.

Keywords: hyperprolactinemia; ovarian dysfunction; prolactin, reproductive
endocrinology; anovulation, menstrual disorders, infertility; dopamine agonists.

Introduction. Hyperprolactinemia is one of the most common endocrine disorders
affecting the female reproductive system and represents an important cause of
menstrual irregularities, anovulation, and infertility. Elevated levels of the hormone
Prolactin can significantly disrupt the function of the hypothalamic—pituitary—ovarian
axis, leading to suppression of gonadotropin-releasing hormone secretion and
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subsequent reduction in luteinizing hormone and follicle-stimulating hormone levels.
As aresult, ovarian follicular development is impaired, ovulation may be inhibited, and
normal reproductive function becomes compromised [1].

The prevalence of hyperprolactinemia among women with reproductive disorders
varies widely in different populations but is reported in up to 20-25% of women
presenting with amenorrhea or infertility. The condition may occur due to various
physiological, pathological, and pharmacological factors. Physiological causes include
pregnancy, lactation, and stress, while pathological causes are most commonly
associated with pituitary adenomas, particularly prolactin-secreting tumors known as
Prolactinoma. In addition, hyperprolactinemia may develop secondary to
hypothyroidism, chronic systemic diseases, or the use of certain medications such as
antipsychotics and antidepressants [2].

Ovarian dysfunction associated with hyperprolactinemia is primarily related to
disturbances in hormonal regulation of the reproductive cycle. Elevated prolactin levels
inhibit pulsatile secretion of gonadotropin-releasing hormone, which leads to reduced
gonadotropin production and disruption of follicular maturation. Clinically, this
condition may manifest as oligomenorrhea, amenorrhea, luteal phase deficiency, and
infertility. In some cases, patients may also present with galactorrhea and decreased
libido [3].

Accurate and timely diagnosis of hyperprolactinemia is essential for effective
management of reproductive disorders. Modern diagnostic algorithms include repeated
measurement of serum prolactin levels, assessment of potential physiological or drug-
induced causes, evaluation of thyroid function, and imaging studies of the
hypothalamic—pituitary region, most commonly using magnetic resonance imaging. In
addition, assessment of ovarian function through hormonal testing and pelvic
ultrasound plays an important role in determining the extent of reproductive
dysfunction [4].

Advances in reproductive endocrinology have significantly improved the
management of hyperprolactinemia. Dopamine agonists remain the cornerstone of
treatment, effectively reducing prolactin secretion and restoring ovulatory cycles in the
majority of patients. Early identification of the underlying cause and implementation
of appropriate therapeutic strategies are critical for restoring normal ovarian function
and improving fertility outcomes [5].

Therefore, understanding modern diagnostic algorithms and therapeutic strategies
for hyperprolactinemia-associated ovarian dysfunction is essential for optimizing the
management of women with reproductive disorders and improving long-term
reproductive health outcomes [6].

Materials and Methods. This study was conducted as a narrative literature review
aimed at analyzing modern diagnostic algorithms and therapeutic strategies for
hyperprolactinemia associated with ovarian dysfunction.

A literature search was performed in international scientific databases, including
PubMed, Scopus, and Web of Science. Publications from 2015 to 2025 were included
to ensure the use of the most recent evidence.
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The search strategy included the following keywords: hyperprolactinemia,
prolactin, ovarian dysfunction, anovulation, infertility, and dopamine agonists.
Clinical studies, systematic reviews, and meta-analyses focusing on diagnostic
approaches and treatment methods in women of reproductive age were included.

The selected publications were analyzed to identify key diagnostic principles and
effective therapeutic strategies for the management of hyperprolactinemia-related
ovarian dysfunction.

Results. The analysis of the selected studies demonstrated that hyperprolactinemia
is one of the most significant endocrine disorders affecting female reproductive
function and is a common cause of ovarian dysfunction and infertility. Elevated levels
of Prolactin interfere with the physiological regulation of the hypothalamic—pituitary—
ovarian axis. Increased prolactin secretion inhibits pulsatile release of gonadotropin-
releasing hormone (GnRH), which leads to reduced secretion of luteinizing hormone
(LH) and follicle-stimulating hormone (FSH). As a result, folliculogenesis becomes
impaired, ovulation is suppressed, and menstrual irregularities develop [7].

Clinical evidence indicates that hyperprolactinemia is identified in approximately
10-25% of women presenting with secondary amenorrhea or infertility. The most
common clinical manifestations include oligomenorrhea, amenorrhea, anovulatory
cycles, infertility, and galactorrhea. In some patients, additional symptoms such as
decreased libido, headaches, visual disturbances, and psychological symptoms may
also be observed. Long-term hyperprolactinemia may also contribute to
hypoestrogenism, decreased bone mineral density, and metabolic disturbances [8].

The diagnostic evaluation of hyperprolactinemia requires a comprehensive
stepwise approach. The initial stage includes repeated measurement of serum prolactin
concentrations to confirm persistent hyperprolactinemia and exclude transient
physiological elevations caused by stress, physical activity, or pregnancy. In clinical
practice, prolactin levels exceeding the upper reference limit on two separate
measurements are generally considered diagnostic. Moderate elevations are often
associated with functional or drug-induced causes, whereas markedly elevated levels
frequently indicate pituitary pathology [9].

Further diagnostic evaluation focuses on identifying the underlying etiology of
prolactin elevation. One of the most common pathological causes is Prolactinoma, a
prolactin-secreting pituitary adenoma that accounts for the majority of cases of
persistent hyperprolactinemia. Magnetic resonance imaging of the hypothalamic—
pituitary region is considered the gold standard imaging modality for detecting
microadenomas and macroadenomas. Differential diagnosis should also include
hypothyroidism, chronic renal insufficiency, systemic diseases, and medication-
induced hyperprolactinemia associated with antipsychotics, antidepressants, and
certain antihypertensive drugs [10].

Evaluation of ovarian function represents an essential component of the diagnostic
process. Hormonal assessment typically includes measurement of LH, FSH, estradiol,
thyroid-stimulating hormone, and sometimes anti-Miillerian hormone. Pelvic
ultrasonography is widely used to assess ovarian morphology, follicular development,
and endometrial thickness. In patients with chronic hyperprolactinemia, ultrasound
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findings may demonstrate absence of dominant follicles and signs of chronic
anovulation [11].

The reviewed literature consistently demonstrates that pharmacological therapy
with dopamine agonists remains the first-line treatment for most forms of
hyperprolactinemia. These medications act by stimulating dopamine receptors in
lactotroph cells of the pituitary gland, thereby inhibiting prolactin secretion. Dopamine
agonists effectively normalize serum prolactin levels, restore ovulatory cycles, and
improve reproductive outcomes in the majority of patients [12].

Among available pharmacological agents, cabergoline and bromocriptine are the
most commonly used therapies. Cabergoline is generally considered the preferred
agent due to its higher efficacy, longer half-life, and improved tolerability profile.
Clinical studies demonstrate that normalization of prolactin levels occurs in up to 80—
90% of patients receiving cabergoline therapy. In addition, dopamine agonist treatment
can lead to significant reduction in tumor size in patients with prolactin-secreting
pituitary adenomas [13].

Restoration of ovulatory cycles following medical therapy has been reported in a
large proportion of women with hyperprolactinemia-associated infertility. Successful
treatment often results in normalization of menstrual cycles and improved fertility
outcomes, allowing spontaneous conception in many cases. In women seeking
pregnancy, careful monitoring of prolactin levels and ovarian function is recommended
during treatment [ 14].

In patients who demonstrate resistance or intolerance to dopamine agonists,
alternative therapeutic approaches may be considered. These include transsphenoidal
surgical removal of pituitary adenomas or, in rare cases, radiotherapy. However,
surgical intervention is typically reserved for patients with large pituitary tumors
causing neurological symptoms or those who fail to respond to medical therapy [15].

Overall, the analyzed studies indicate that early diagnosis and appropriate treatment
of hyperprolactinemia significantly improve reproductive and endocrine outcomes.
Implementation of structured diagnostic algorithms and individualized treatment
strategies allows restoration of ovarian function, normalization of hormonal balance,
and improvement of fertility in women affected by hyperprolactinemia [16].

Discussion. The results of the present review confirm that hyperprolactinemia
remains one of the most significant endocrine causes of ovarian dysfunction and
reproductive disorders in women of reproductive age. Elevated levels of Prolactin
disrupt the physiological regulation of the hypothalamic—pituitary—ovarian axis,
leading to suppression of gonadotropin-releasing hormone secretion and subsequent
reduction of luteinizing hormone and follicle-stimulating hormone levels. This
hormonal imbalance ultimately impairs follicular maturation and ovulation,
contributing to menstrual disturbances and infertility [17].

The findings of the analyzed studies are consistent with current concepts in
reproductive endocrinology indicating that hyperprolactinemia may have multiple
etiological factors, including physiological, pharmacological, and pathological causes.
Among pathological causes, Prolactinoma remains the most frequent pituitary tumor
associated with persistent prolactin elevation. Several clinical investigations emphasize
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that early identification of the underlying cause of hyperprolactinemia is essential for
selecting appropriate treatment strategies and preventing long-term reproductive and
endocrine complications [18].

The diagnostic approach described in the reviewed literature highlights the
importance of repeated hormonal assessment and comprehensive evaluation of
potential secondary causes. Modern diagnostic algorithms recommend confirming
persistent prolactin elevation through repeated laboratory testing, followed by
evaluation of thyroid function and other endocrine parameters. Imaging of the
hypothalamic—pituitary region using magnetic resonance imaging plays a crucial role
in detecting pituitary adenomas and differentiating organic causes from functional
hyperprolactinemia [19].

Another important aspect discussed in recent studies is the impact of
hyperprolactinemia on ovarian physiology and reproductive potential. Chronic
elevation of prolactin may result in hypoestrogenism, impaired folliculogenesis, and
chronic anovulation, which significantly affect fertility outcomes. In addition to
reproductive consequences, prolonged hyperprolactinemia may also contribute to
decreased bone mineral density and metabolic disturbances due to estrogen deficiency.

The therapeutic strategies identified in the reviewed studies confirm that dopamine
agonists remain the cornerstone of treatment for most forms of hyperprolactinemia.
Pharmacological therapy with agents such as cabergoline and bromocriptine
effectively suppresses prolactin secretion by stimulating dopamine receptors in
pituitary lactotroph cells. Clinical evidence demonstrates that these medications
normalize prolactin levels in the majority of patients, restore ovulatory cycles, and
significantly improve fertility outcomes. Cabergoline is generally preferred due to its
higher efficacy and better tolerability profile compared with other dopamine agonists
[20].

Despite the high effectiveness of pharmacological therapy, certain challenges
remain in the management of hyperprolactinemia. Some patients demonstrate
resistance or intolerance to dopamine agonists, requiring alternative therapeutic
strategies. In such cases, transsphenoidal surgical treatment of pituitary adenomas may
be considered, particularly in patients with macroadenomas associated with
neurological symptoms. However, surgical intervention is typically reserved for
selected cases due to the high effectiveness of medical therapy.

Overall, the findings of this review emphasize that early diagnosis and appropriate
treatment of hyperprolactinemia are essential for restoring normal ovarian function and
improving reproductive outcomes. The use of structured diagnostic algorithms and
individualized therapeutic strategies allows clinicians to effectively manage
hyperprolactinemia-associated ovarian dysfunction and reduce the risk of long-term
endocrine and reproductive complications. Continued research is necessary to further
optimize diagnostic approaches and therapeutic strategies in the management of
hyperprolactinemia.
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CONCLUSION

Hyperprolactinemia is one of the major endocrine causes of ovarian dysfunction
and reproductive disorders in women of reproductive age. Elevated levels of Prolactin
disrupt the regulation of the hypothalamic—pituitary—ovarian axis, leading to
anovulation, menstrual disturbances, and infertility.

Current evidence indicates that accurate diagnosis based on repeated hormonal
assessment, identification of underlying causes, and imaging of the hypothalamic—
pituitary region is essential for effective management. Particular attention should be
given to the detection of pituitary abnormalities such as Prolactinoma. Pharmacological
treatment with dopamine agonists remains the first-line therapy and demonstrates high
efficacy in normalizing prolactin levels, restoring ovulatory cycles, and improving
fertility outcomes. Early diagnosis and individualized treatment strategies play a
crucial role in restoring ovarian function and optimizing reproductive health in patients
with hyperprolactinemia.
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Abstract. Cardiomyopathies represent a heterogeneous group of myocardial
diseases characterized by structural and functional abnormalities of the heart muscle,
often leading to heart failure, arrhythmias, and increased risk of sudden cardiac death.
In recent years, Cardiac Magnetic Resonance Imaging has become a key noninvasive
imaging modality for the comprehensive evaluation of myocardial structure and
function. One of its major advantages is the ability to perform detailed myocardial
tissue characterization, which provides valuable diagnostic and prognostic information
in patients with cardiomyopathies.

The aim of this study was to evaluate the clinical significance of myocardial tissue
characterization using cardiac MRI in patients with various forms of Cardiomyopathy.
Particular attention was given to advanced imaging techniques, including late
gadolinium enhancement, T1 and T2 mapping, and extracellular volume
quantification, which allow detection of myocardial fibrosis, inflammation, edema, and
infiltrative processes.

Current evidence indicates that myocardial tissue characterization by cardiac MRI
plays a crucial role in the differential diagnosis of cardiomyopathies, including
hypertrophic, dilated, restrictive, and inflammatory forms. The identification of
myocardial fibrosis and inflammatory changes has important implications for risk
stratification, prediction of adverse cardiac events, and optimization of therapeutic
strategies. Thus, cardiac MRI with advanced tissue characterization techniques
significantly enhances diagnostic accuracy and provides important prognostic
information, contributing to improved clinical management of patients with
cardiomyopathies.
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Introduction. Cardiomyopathies represent a heterogeneous group of myocardial
diseases characterized by structural and functional abnormalities of the myocardium
that cannot be explained solely by coronary artery disease, hypertension, or valvular
heart disorders. These conditions are associated with progressive myocardial
remodeling, ventricular dysfunction, arrhythmias, and an increased risk of heart failure
and sudden cardiac death. According to the World Health Organization classification,
cardiomyopathies are traditionally categorized into several major forms, including
hypertrophic, dilated, restrictive, arrhythmogenic, and unclassified cardiomyopathies
[1].

Accurate diagnosis and differentiation of cardiomyopathy subtypes are essential
for determining prognosis and selecting appropriate treatment strategies. Conventional
diagnostic methods such as electrocardiography and echocardiography provide
important information about cardiac morphology and function; however, these
techniques have limited ability to assess the underlying myocardial tissue composition.
In recent years, Cardiac Magnetic Resonance Imaging has emerged as a highly
informative imaging modality that enables comprehensive evaluation of cardiac
anatomy, ventricular function, and myocardial tissue characteristics [2].

One of the most important advantages of cardiac MRI is the possibility of detailed
myocardial tissue characterization. Advanced imaging techniques allow visualization
and quantification of pathological processes such as myocardial fibrosis, edema,
inflammation, and infiltration. Late gadolinium enhancement imaging enables
detection of focal myocardial fibrosis, while parametric mapping techniques, including
T1 and T2 mapping and extracellular volume quantification, provide information about
diffuse myocardial changes that may not be visible using conventional imaging
methods [3].

Myocardial tissue characterization plays a particularly important role in the
evaluation of different forms of Cardiomyopathy. In hypertrophic cardiomyopathy,
cardiac MRI allows identification of myocardial fibrosis and hypertrophic patterns that
are associated with an increased risk of arrhythmias. In dilated cardiomyopathy, the
presence and distribution of fibrosis detected by late gadolinium enhancement have
important prognostic value and may influence clinical decision-making. In addition,
cardiac MRI is highly useful for diagnosing inflammatory cardiomyopathies such as
myocarditis, as well as infiltrative diseases including cardiac amyloidosis and
sarcoidosis [4].

Recent advances in cardiac imaging have significantly improved the diagnostic
accuracy and prognostic assessment of cardiomyopathies. Myocardial tissue
characterization using cardiac MRI not only facilitates early detection of myocardial
abnormalities but also contributes to risk stratification, evaluation of disease
progression, and monitoring of therapeutic response [5].
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Therefore, understanding the clinical significance of myocardial tissue
characterization by cardiac MRI is essential for improving diagnostic strategies and
optimizing the management of patients with cardiomyopathies [6].

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

A systematic search of scientific publications was performed in international
databases, including PubMed, Scopus, and Web of Science. Articles published
between 2015 and 2025 were included in order to analyze the most recent evidence on
the role of cardiac magnetic resonance imaging in the diagnosis and evaluation of
cardiomyopathies.

The search strategy included the following keywords and their combinations:
cardiomyopathy, cardiac magnetic resonance imaging, myocardial tissue
characterization, late gadolinium enhancement, T1 mapping, T2 mapping, and
myocardial fibrosis. Clinical studies, systematic reviews, and meta-analyses evaluating
the diagnostic and prognostic value of cardiac MRI in cardiomyopathies were selected.

Publications lacking sufficient clinical data, non-peer-reviewed articles, and
studies unrelated to myocardial tissue characterization were excluded. The selected
studies were analyzed to identify the main imaging techniques and their clinical
significance in the diagnosis, risk stratification, and management of cardiomyopathies.

Results. The analysis of the selected studies demonstrated that Cardiac Magnetic
Resonance Imaging has become a central imaging modality for the comprehensive
assessment of myocardial structure, function, and tissue composition in patients with
Cardiomyopathy. Compared with conventional imaging methods, cardiac MRI
provides superior spatial resolution and unique capabilities for myocardial tissue
characterization, enabling detection of both focal and diffuse pathological changes
within the myocardium [7].

Late gadolinium enhancement (LGE) imaging remains one of the most important
techniques for identifying focal myocardial fibrosis. Numerous clinical studies have
demonstrated that the presence of LGE is observed in approximately 50-70% of
patients with hypertrophic cardiomyopathy and in 30-40% of patients with dilated
cardiomyopathy. In hypertrophic cardiomyopathy, LGE is typically localized in
regions of maximal myocardial hypertrophy, particularly in the interventricular septum
and areas of myocardial disarray. The extent of LGE has been shown to correlate with
disease severity and is considered an independent predictor of ventricular arrhythmias
and sudden cardiac death. Several studies report that patients with LGE involving more
than 15% of left ventricular myocardial mass have a significantly increased risk of
malignant arrhythmias [8].

In dilated cardiomyopathy, LGE most frequently demonstrates a characteristic
mid-wall distribution within the interventricular septum. This pattern differs from the
subendocardial or transmural fibrosis observed in ischemic cardiomyopathy and
therefore provides important information for differential diagnosis. Clinical
investigations have demonstrated that the presence of mid-wall fibrosis detected by
LGE is associated with a two- to five-fold increased risk of adverse cardiac outcomes,
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including progressive heart failure, ventricular arrhythmias, and cardiovascular
mortality [9].

Parametric mapping techniques have significantly expanded the diagnostic
capabilities of cardiac MRI by enabling quantitative assessment of diffuse myocardial
abnormalities. Native T1 mapping allows detection of interstitial fibrosis and diffuse
myocardial remodeling that may not be visible using conventional LGE imaging.
Elevated native T1 values have been consistently reported in patients with hypertrophic
cardiomyopathy, dilated cardiomyopathy, and infiltrative myocardial diseases. These
changes reflect expansion of the extracellular matrix due to collagen deposition and
myocardial fibrosis [10].

T2 mapping provides quantitative information regarding myocardial edema and
inflammatory activity. Increased T2 relaxation times are frequently observed in
inflammatory cardiomyopathies, including myocarditis, where myocardial edema
represents a key pathological feature. T2 mapping therefore plays an important role in
identifying active myocardial inflammation and differentiating inflammatory
cardiomyopathy from other myocardial diseases [11].

Extracellular volume (ECV) quantification represents another important parameter
for evaluating diffuse myocardial fibrosis. Increased ECV values are commonly
observed in conditions associated with expansion of the interstitial space, including
dilated cardiomyopathy, hypertrophic cardiomyopathy, and infiltrative diseases such
as cardiac amyloidosis. Studies have demonstrated that elevated ECV values correlate
with the degree of myocardial fibrosis confirmed by histopathological examination and
may serve as a noninvasive biomarker for myocardial remodeling [12].

In addition to its diagnostic value, myocardial tissue characterization using cardiac
MRI has important prognostic implications. The extent of myocardial fibrosis detected
by LGE has been strongly associated with the risk of ventricular arrhythmias, sudden
cardiac death, and progression of heart failure. Several clinical studies have shown that
the presence of LGE significantly improves risk stratification in patients with
cardiomyopathies and may influence clinical decision-making, particularly regarding
the implantation of implantable cardioverter-defibrillators [13].

Furthermore, cardiac MRI allows assessment of ventricular volumes, myocardial
mass, and systolic function with high reproducibility. These parameters provide
valuable information about disease progression and response to therapy. Combined
evaluation of myocardial morphology, ventricular function, and tissue characteristics
enables a comprehensive assessment of cardiomyopathies and supports personalized
clinical management [14].

Overall, the reviewed data demonstrate that advanced cardiac MRI techniques,
including late gadolinium enhancement, T1 and T2 mapping, and extracellular volume
quantification, provide detailed insights into myocardial tissue composition. These
techniques significantly improve diagnostic accuracy, facilitate differential diagnosis
between various forms of cardiomyopathy, and contribute to more precise risk
stratification and therapeutic decision-making in clinical cardiology [15].

Discussion. The findings of the present review highlight the growing role of
Cardiac Magnetic Resonance Imaging in the comprehensive evaluation of myocardial
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structure, function, and tissue composition in patients with Cardiomyopathy. Modern
cardiac MRI techniques provide unique diagnostic capabilities that extend beyond
conventional imaging modalities, enabling detailed characterization of myocardial
pathology and improving clinical decision-making [16].

One of the most significant advantages of cardiac MRI is its ability to identify both
focal and diffuse myocardial fibrosis. Numerous clinical studies have demonstrated
that myocardial fibrosis represents a key pathological substrate in many forms of
cardiomyopathy and plays an important role in disease progression and
arrhythmogenesis. Detection of fibrosis using late gadolinium enhancement has been
shown to have important prognostic implications. In hypertrophic cardiomyopathy, the
presence and extent of LGE are associated with an increased risk of ventricular
arrhythmias and sudden cardiac death. Similarly, in dilated cardiomyopathy, mid-wall
fibrosis detected by LGE has been identified as an independent predictor of adverse
clinical outcomes, including heart failure progression and cardiovascular mortality
[17].

Another important aspect highlighted by recent research is the ability of cardiac
MRI to detect diffuse myocardial abnormalities through quantitative parametric
mapping techniques. Native T1 mapping and extracellular volume quantification allow
identification of interstitial fibrosis and myocardial remodeling that may not be visible
with conventional imaging techniques. These quantitative parameters provide
important insights into the underlying pathophysiological mechanisms of
cardiomyopathies and may serve as valuable biomarkers for disease severity and
progression [18].

T2 mapping has also emerged as a valuable tool for assessing myocardial edema
and inflammatory activity. This technique is particularly useful in the evaluation of
inflammatory cardiomyopathies, including myocarditis, where myocardial edema
represents a key feature of active disease. The ability to detect myocardial
inflammation noninvasively significantly improves diagnostic accuracy and may guide
therapeutic management in patients with suspected inflammatory myocardial injury
[19].

The reviewed studies also emphasize the important role of myocardial tissue
characterization in the differential diagnosis of cardiomyopathies. Cardiac MRI
enables distinction between ischemic and non-ischemic myocardial injury based on the
distribution pattern of myocardial fibrosis. Furthermore, characteristic imaging
patterns allow identification of infiltrative diseases such as cardiac amyloidosis or
sarcoidosis, which may mimic other forms of cardiomyopathy when assessed using
conventional imaging techniques [20].

Despite the substantial advantages of cardiac MRI, certain limitations should be
considered. Accessibility to advanced cardiac MRI techniques remains limited in some
clinical settings, and standardized reference values for parametric mapping parameters
may vary between different MRI systems and institutions. In addition, interpretation of
myocardial tissue characterization requires specialized expertise and standardized
imaging protocols.
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Nevertheless, the accumulating evidence strongly supports the integration of
cardiac MRI into routine diagnostic algorithms for patients with suspected or
confirmed cardiomyopathy. The ability to simultaneously assess myocardial
morphology, ventricular function, and tissue characteristics provides a comprehensive
evaluation of myocardial disease and significantly improves risk stratification and
clinical management.

CONCLUSION

Myocardial tissue characterization using Cardiac Magnetic Resonance Imaging has
become an essential tool in the modern evaluation of Cardiomyopathy. Advanced MRI
techniques, including late gadolinium enhancement and parametric mapping methods,
allow detailed assessment of myocardial fibrosis, edema, inflammation, and infiltrative
processes, significantly improving diagnostic accuracy.

The integration of myocardial tissue characterization into clinical practice provides
valuable information for differential diagnosis, risk stratification, and prognostic
assessment in patients with cardiomyopathies. Early detection of myocardial
remodeling and fibrosis enables more precise clinical management and supports the
development of individualized therapeutic strategies. Overall, cardiac MRI plays a
crucial role in improving the diagnostic and prognostic evaluation of cardiomyopathies
in contemporary cardiology.
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Introduction. Chronic obstructive pulmonary disease (COPD) remains one of the
leading causes of disability among the working-age population. A special place in the
structure of this pathology is occupied by occupational COPD or the comorbid course
of COPD and pneumoconiosis. In workers of "dusty" occupations (miners, grinders,
builders), the pathological process is modified under the influence of long-term
exposure to industrial aerosols, leading to the formation of a specific clinical phenotype
that is often resistant to standard therapy regimens.

Aim of the study. To analyze the features of clinical and functional parameters and
the state of respiratory failure in patients with COPD who have a long history of work
in conditions of increased dust concentration in the air of the working zone.

Materials and methods. The study involved 68 male patients (mean age — 54.3 +
4.2 years). The main group consisted of 38 workers with an occupational history of
over 15 years in dusty conditions. The control group consisted of 30 individuals with
COPD without occupational hazards. The diagnosis was established according to
GOLD (2024) criteria and based on occupational history [1]. Spirometry parameters
(FEV,, FVC, FEV//FVC), pulse oximetry data (SpO;), and 6-minute walk test
(6MWT) results were evaluated.

Pathogenetic mechanisms of comorbid injury. The accelerated pathomorphosis
of COPD in dust-exposed workers is based on the phenomenon of "additive
aggression." Industrial dust (especially PM; s and PM, fractions) penetrates the distal
parts of the bronchial tree, activating alveolar macrophages. This triggers a cascade of
pro-inflammatory cytokines, such as interleukin-8 (IL-8) and tumor necrosis factor-
alpha (TNF-a) [4]. Unlike "classical" COPD, in dust-laden lungs, this process is
accompanied by intense lipid peroxidation and depletion of antioxidant defenses,
leading to the destruction of the elastic lung framework and the formation of persistent
emphysema [2,3].

Results and discussion. Analysis of spirographic indicators showed that in the
main group, there was a more stable decrease in FEV, (averaging 48.2 + 3.1% of
predicted values), which corresponds to a severe degree of obstruction. Unlike the
control group, the increase in FEV, after salbutamol inhalation in dust-exposed
workers was minimal (< 8%), indicating the predominance of an irreversible
component of obstruction due to peribronchial fibrosis [5].

In the assessment of respiratory failure, it was found that in 72% of the main group
patients, signs of hypoxemia appeared even during moderate physical exertion. The
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average distance in the 6BMWT in the main group was 65 meters less than in the control
group (p <0.05). This is explained by the synergistic effect of dust particles (especially
silicon dioxide) and tobacco smoke components on the alveolar-capillary membrane,
which leads to a violation of the lung diffusion capacity.

An important feature was the early development of pulmonary hypertension.
According to Echo-CG, the average systolic pulmonary artery pressure (PASP) in the
main group was 38.4 + 2.6 mmHg, while in patients without an occupational factor,
this figure did not exceed 30.1 £ 1.9 mmHg. This indicates the rapid formation of "cor
pulmonale" in this contingent of patients. The systemic inflammatory response,
measured by C-reactive protein levels, was also significantly higher in the dust-
exposed group (p <0.01).

Therapeutic correction strategies. Given the low reversibility of obstruction,
pharmacological therapy for this category of patients should be as intensive as possible
from the early stages. According to our data, monotherapy with anticholinergics is
often insufficient. The best clinical outcome (increase in FEV, by 120-150 ml and a
decrease in the mMRC scale score) was demonstrated by the use of dual
bronchodilation (LAMA/LABA).

Special attention should be paid to pulmonary rehabilitation, which includes
breathing exercises and treadmill training, allowing for the compensation of respiratory
failure by improving skeletal muscle function and optimizing ventilation-perfusion
rat10s.

Conclusions. 1. The course of COPD in dust-exposed workers is characterized by
rapid progression of broncho-obstructive syndrome and low reversibility of
obstruction.

2. Occupational dust exposure is a predictor of early development of pulmonary
hypertension and cardiovascular complications.

3. For the diagnosis of respiratory failure in such patients, it is critical to perform
pulse oximetry during exercise, as resting values may be falsely normal.
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MMPOBJEMA AC®IKCIi HA ETAIII HAJJAHHA
EKC:FPEHOi MEJUYHOI JOMOMOTI'A: AJITOPUTMHU
AIN TA IIJIAXHU MNIIBUINEHHSA E@EKTUBHOCTI

Hemunmun Cosiomist BosiogumupiBaa,
3100yBayka BUIO1 OCBITH HaB4yanbHO-HAYKOBOT'O IHCTUTYTY MEIUIIMHU

Ypycoka IHogina OuseriBua,
3n100yBayka BUIO1 OCBITH HaB4anbHO-HAYKOBOT'O IHCTUTYTY MEIUIIMHU

Binoyc Oabra CepriiBaa

TOKTOp Gimocodii,

aCHCTEHTKA Kadepu MEIUIIMHN HAI3BUYAMHNX CUTYAIliil Ta TAKTUIHOT MEIUIIMHA
Harionansauit Mmeauunuii yHiBepcuteT iMeH1 O. O. boromonbiist, M. Kuis

Hecraua xucHio (acoikcig) € HEOE3MeYHOW 1 MIBUAKO MPOrPecyrouoro
HEB1JIKJIAJIHOIO CUTYAIII€I0, 3 IKOI0 YaCTO CTUKAIOTHCS 10 TPUOYTTS B JikapHI0. Uepes
3HAYHE 3MEHIICHHS pPIBHSA KHCHIO HE3BOPOTHI TIOMIKOHKCHHS MO3KY MOXKYTh
BUHHKHYTH B)K€ 3a Kijgbka XBWIHH. lIIBHIKe po3mizHaBaHHS MPOOJIEM 3 JUXAaHHSM,
TOTOBHICTH JISITM Ta BMIHHS 3aCTOCOBYBATH 0a30Bl QJITOPUTMH IMIITPUMKH KHUTTS J10
MPUI3y IMIBUAKOI CYTTE€BO BIUIMBAIOTH HA MPOTHO3 MAIll€HTa, 3HAYHO OLIbIIE, HIX
nojaJIblle JIKyBaHHs B JikapHi [ 1, 2].

MeToro AOCTIIKEHHSI € BUBUECHHSI MEXaHI3MIB PO3BUTKY ac(iKCli Ta BUZHAYEHHS
HaWKpaIuxX arOPUTMIB ITOYaTKOBOI OIIHKK W HEBIJKIIAIHOI JIOTIOMOTH P PI3HKUX i1
Buaax. JlOCHiDKEHHS 30Cepe/KeHEe Ha aHajli3 MmaTodi3ioNoriyHuX YWHHHKIB, IO
CIPUYUHSIOTH MMOPYIIEHHS TUXaHHs1, BCTAHOBIICHHS MPUYWH rocTpoi achikcii. Oxpemo
PO3IIISIHYTH TIOCITITOBHICTD ¥ Ti]] 4ac MEPBUHHOTO OTJISAY MOTEPIIIOTO.

VY mnpomeci gochimkeHHs OyJ0o 3MIMCHEHO OIVISA HAyKOBOI JIITEpaTypH, IO
B1JI00pa)Kal0Th MEXaHI3MU BUHUKHEHHS ac(iKCii Ta METOAM ii MOYaTKOBOI OIIHKH.
Posrnsg mMarepianiB mpOBOAMBCS IUISIXOM MOPIBHSHHS 1H(GOpMAIIii pi3HUX KEpe,
aHaI3y Ta MJICYMOBYBaHHS PE3ynbTaTy 3 (OPMYyBaHHSIM BHCHOBKY.

HanionansHa cucreMa HalaHHs JOTIOMOTH /10 MPUOYTTA B JIIKapHIO 0a3yeThCs Ha
Y3TOKEHUX alrOpuTMax Ail, cepen sikux HaBaxiausimuM € anroputm ABCDE. Bin
JI03BOJISIE CUCTEMATUYHO OI[IHIOBATH CTaH MAllleHTa, HE MPOIMYCKalYud KPUTHYHI
MOMEHTH, SIKI MOXYTh MPU3BECTU 10 CEPUO3HUX yCKIIaaHeHb. Ha erami «A» (airway)
HEOOX1HO 3a0€3MEUUTH MPOXITHICTh AUXAJTBHUX MIJISAXIB, SIKIIO BUSBICHO CTOPOHHIM
MpeaMeT, 3acTocoBatu mpuiiom ['eiimimixa, ymapu Mik jonmaTkamMu abo KoMIpecii
TPYAHOI KJIITKH, 3aJIeKHO BiJ BiKy motepriioro. Ha eram «By» (breathing) omiauTu
ebexkTuBHICTh quXaHHsS Ta HeoOXimHicTh CJIP. Jlye BaxIMBO BYACHO PO3MI3HATU
O3HAKH CEPHO3HOI AMXaTBbHOT HEJOCTATHOCTI — yCKIAJAHCHE AUXAaHHS, HEHOPMAaJbHI
pyXu rpyiHoi KIiTKH. Jlo mpuOyTTs B JTiKapHIO €(EKTUBHUM METOJIOM € IMojja4a KUCHIO
3a gonomororo Mimka AMOy abo kinamaH macku. OkpeMy yBary cii OpUIUIMTH
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XpOHIYHUM CTaHaM, $Ki MOXYTh palTOBO YCKJIQJHHUTHUCS, HAMPUKIAI: HAmaau
OpOHX1aJIbHOI aCTMH, 3arOCTPEHHS XPOHIYHOTO OOCTPYKTHBHOTO 3aXBOPIOBAHHSA
nerenb (XO3JI), anadimakTUYHUN MIOK. Y TaKuX BHMAAKaX IIBUAKE BBEICHHS
afpeHaniny ab0 BUKOPHUCTAHHS IHTAJISATOPIB YacTO BIJITPalOTh BHUPIIIAILHY POJIb.
Hes3Baxkarouu Ha HassBHICTh MDKHAPOAHUX MTPOTOKOJIIB, ICHYIOTh 3HaUH1 TPOOJIeMH, SIKi
HOTIPIIYIOTh SKICTh JonoMoru mpu acikcii. Cepen HUX — HEIOCTaTHIN piBEHb
0013HaHOCTI HACEJICHHS, 3aMi3HUIMN BUKJIMK €KCTPEHOT MEUYHOT JOTIOMOTH, HETOYHA
OlLlIHKa CTaHy MOTEPIUIOro, a TaKOX CTpax JIoAeH, sKi mepedyBaroTh MOpYyH,
BTpy4yaTHCsl 4epe3 TMOOOIOBaHHA «HAKOAUTH». [linBUIeHHS e(EeKTUBHOCTI
JOTOCHITANBHOI JOMOMOTH TpU acikcii moTpedye 0araToCTOPOHHBOTO TiTXOMTY.
[Tepmmii HampsMOoK — (opMyBaHHA KyJbTYpH IIBUIKOTO pearyBaHHS cepe
HacelieHHs. Jlpyruii HampsMoK — po3poOKa MOOUIBHMX JOAATKIB 3 MPOCTUMH
QNTOPUTMAaMH, TOJIOCOBUMHU IHCTPYKIIIIMA Ta aBTOMAaTUYHUM 3’ €QHAHHSIM 3
EeKCTPEHUMH CIIyKOaMH, 3TaTHUX KPOK 32 KPOKOM HATMPABIIATH JIOAUHY, 110 HAJa€e
JIOTIOMOTY, TIOKU Opurajaa B aopo3i. Tperiil HampsIMOK — MOJIMIIEHHS TEXHIYHOIO
3a0e3nedeHHs] Opuraj €KCTPeHOi JOMOMOTH. UeTBepTH HANpsSMOK — pEryJisipHe
MPOXO/PKEHHS MEAWYHUMH TIPAliBHUKAMH KypciB 0a30BOi MIATPUMKH SKHUTTS,
PO3IIMPEHOI MIATPUMKH SKUTTS, TIATPUMKH KUTTS y AITeH, Ma€ CTaTU 00OB'SI3KOBUM,
a He OaxxaHuM [3, 4].

[IpoGnema acdikcii 10 mpuOyTTS B JIKAPHIO MOTPEOy€e KOMIUIEKCHOTO BUPIIICHHS,
AKe TIO€IHY€E YHI(pIKaIII0 aJITOPUTMIB JI1id, PO3BUTOK OCBITH, 3aCTOCYBaHHS LU(PPOBUX
TEXHOJIOT1M Ta OHOBJIEHHA MaTreplajlbHO-TEXHIYHOI 0a3u MEIUYHOi JOMOMOrH. Yum
mBuae Oyae BHUSABICHO ac(ikCilo 1 YUM peTelnbHille Oy/e BUKOHAHO alTrOpUTM
HEBIAKIIAHOT IOTOMOTH, TUM O1JIbIIIE IIAHCIB HA 30€pEeKEHHS )KUTTS Ta MIHIMI3aIlit0
HACJIIJIKIB JIJIs1 3[I0POB'S.
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BIOMAPKEPH Y IPOT'HO3YBAHHI IIEPEBIT'Y
PEBMATOITHOI'O APTPUTY

Muxkurenko I'anna MuxaisiBHa

JOIEHT Kadeapu BHYTPIITHBOT METUIIMHH 3 KypCOM Kap/a10JI0T1i Ta peBMAaTOJIOT1i
HamionanpHoro meauyHoro yHiBepcurety iMmeHi O.0. boromonbiis,

M. KuiB, Ykpaina

CasinoBa Iloaina FQpiiBHa

CTyJIeHTKa 6 KypcCy

HartionansHoro meauunoro yHiBepcutety iMeni O.0. boromornbiis,
M. KuiB, Ykpaina

Beryn: Pesmaroignuit aptput (PA) BU3HA4YaeThCsl SIK CHUCTEMHE ayTOIMYHHE
3aXBOPIOBaHHS, TOB'SI3aHE 3 XPOHIYHUM 3aMaJbHUM TMPOIECOM, SKHH IMOCTYIOBO
NPU3BOJAUTh J0 pPYHHYBaHHA Cyrjo0iB, iX aAedopmailii, IHBamauW3amii 1 HaBITh
nepeadacHoi cmeprti. lle nmommpeHe 3aXBOpPIOBaHHS y BCbOMY CBITI, 4acTOTa SKOrO
ctaHoBUTh Bia 0,5% 10 2%, 3 BUILIOIO 3aXBOPIOBAHICTIO CEPE]l )KIHOK, KYpIIIB Ta 0ci0
13 TeHETUYHOIO cXWIbHICTIO [1]. Hapasi ertiosiorist PA noBHICTIO HE 3'sicOBaHa, IPOTE
KJIFOYOBY pOJIb BIITParOTh IMyHHI MPOIECH B CHHOBIAJIbHIM 00OJOHLI Cyrio0iB Ta
cuHOBIabHIN piauHi. CHHOBIATBHI Makpodaru BUIUISIOTH MPO3araibHl UTOKIHH,
Taki sk ¢akrop Hekpo3y myxiuHH o (TNF-a), intepneiikin-1 (IL-1) ta inTepaeiikin-6
(IL-6), sKi CTUMYJIOIOTH AKTHBHICTh OCTEOKJAcTIB Ta (i6pobiacTonoaioHnx
CUHOBIOITUTIB, 1110 TPU3BOJIUTH J0 MPOTPECyBaHHS KICTKOBUX epo3iii [2]. Sk cucteMHe
3aXBOpIOBaHHS, PA 3a3BHMYail BUKIIMKAE MOIIKO/HKCHHS 1HIIMX TKAHWH Ta OPraHiB,
BKJIFOYAIOYM CEpIle, HUPKH, JIETEH1, TPaBHY CUCTEMY, OYl, IIKIPY Ta HEPBOBY CHCTEMY
[3, 4].

VYcknagnenns PA TicHO MOB's13aH1 3 POrHO30M 1 BUMAraroTh paHHbOI 1arHOCTUKA
Ta aKTUBHOTO BTpy4yaHHs. OCHOBHI 11111 JTIKYBaHHS BKJIIOYAIOTh 3HWKEHHSI aKTUBHOCTI
3aXBOPIOBAHHS Ta KOHTPOJIb M03aCyTJIO00BUX YpaKeHb [5].

JllarHOCTHKa PEBMATOIAHOTO apTPUTy NEpPEeBaXHO Oa3yeTbcsl Ha KIIHIYHHUX
03HAaKax, OJTHAK BOHU MOXYTh OyTH HEIOCTaTHIMU Ha paHHIA CTaJii 3aXBOPIOBAHHS.
Tomy moaaTKOBI CepOJIOTIYHI Ta TEHETUYHI TECTH € BKpail BaxnMBuMH. HaiinaBHimmm
1 HAWBIIOMIIIIUM CEPOJIOTIYHUM MapkepoMm € peBmatoimuuii pakrop (PD). 3romom
Oyau omnucaHl aHTUTIIA 10 wuTpyliHoBaHux Ouikie/mentuaiB (ACPA). Lle
BHcoKocrenudiuai Mapkepu PA, mo moeaHyrTh Xoporry 4yTiauBicTh (45-80%) i3
BHcOKo10 crenudiunicTio (89-100%) [6, 7]. Bussnennss ACPA 3mailicHIOeTbCsS 3a
J0TIOMOTO10 JIIHIHHOTO iMyHOaHam3y [8] abo TectiB IOA Ha HUKIIYHI HUTPYIIHOBAHI
MenTuau Ta JeiMiHOBaHui (iopunored [9]. VYci 1 aHami3M JAEMOHCTPYIOTh
MOPIBHSAHHY Yy TJIMBICTh Ta cnierudiyHicTs [10].

JloBeneHo, mo Bu3HayeHHs P® € KOpUCHUM JJIsI TPOTHO3YBaHHS PO3BUTKY PA,
OCK1IbKkM BUsiBIeHHsS 130TuniB IgM, IgA ta IgG P® mMoxe nepenyBaTu MoOYaTKy
3axBOproBaHHS Ha poku [11]. JlokmiHiyHa nosBa 130TumiB P® y cupoBaTiii KpoBi Mae
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cnenudiuHy MocaioBHICTh: cioyatky IgM P®, motim IgA PO i, 3pemrtoro, IgG PO.
Bucoxi Tutpu P® acoriitoroThes 3 TipIIiM IPOTrHO30M, O1IBII arPECUBHUM YPaXKEHHIM
CyTJI001B, 3HIKEHHSIM YacTOTH PEMICIM Ta BHILOI0 3aXBOPIOBAHICTIO 1 CMEPTHICTIO,
oco0nuBo B nmoeaHanHi 3 ACPA [12].

HemonasHo npu PA Oyna onrcana HOBa cucTeMa ayTOAHTUTLT - aHTUTLIA IPOTH
KapOamiboBaHuX OUIKIB (aHTH-CarP), sKi MICTATH 3aJMIIKKM TOMOLUTPYMiHY. Ls
cucTeMa aHTUTLI He 3a1exuTh Bl ACPA; anTutina 1o CarP MoxyTh OyTH BUSIBIICH] Y
nmarieHTiB 3 HeratuBHUM cTtatycoM 3a ACPA 1 maBnaku [13, 14]. Aatu-CarP IgG
MOB'SI3aH1 3 BXKYUM PEHTICHOJOTIYHUM mporpecyBaHHAM npu ACPA-HeratuBHOMY
PA, mo poOuTh iX yHIKaQIbHUM 1 aKTyaJdbHHM CEPOJIOTTUHUM MAapKEpPOM JJIsi TaKHX
narieHTiB [14]. L{i ayToanTuTiia MOKHA BUSIBUTH OUTBIT HIXK 32 10 pOKIB A0 MOYATKY
3axBoproBaHHs [15]. HasBHicTh anTuTiN 10 CarP y maifieHTiB 3 apTpairiero nporuo3ye
po3Butok PA HezanexHo Bii ACPA. Tomy BOHM € KOpPHUCHUM Ol0MapKepoM IS
BusiBlicHHs ACPA-HeraTMBHMX TaIll€EHTIB Ta o0Ci0, Kl TOTPeOyIOTh PaHHBOTO
arpecMBHOIO KJIIHIYHOTO BTpy4aHHs [ 14, 15].

binok 14-3-3 n € HOBuM ceposioriunum Oiomapkepom PA. Bin Gepe ydacts y
peryJsmii KITHHHUX CUTHAJIB Ta 3amajbHUX mpolieciB. [ligBuIieHui piBeHb IIHOTO
OlIKa y KpOB1 Ta CHHOBIANIbHINA PIUHI MOB’A3aHUI 3 PO3BUTKOM 1 MPOTPECyBaHHIM
3axBopioBaHHs. Busnauenns 14-3-3 1 qomomarae MmoOKpamniuTH paHHIO J11aTHOCTHKY,
0COOJIMBO y TIOE€/THAHHI 3 IHIIIUMH CEPOJIOTTYHUMH MapKepaMH.

Hurokiau IL-6 Ta TNF-a BimirparoTe BaxJMBy pojib y narorene3l PA. Bonu e
MpO3anaJbHUMHU MEIiaTOpaMH, SKi CTUMYJIIOIOTh 3aMajeHHs Ta CIPUSAIOTh JECTPYKIIii
XpSIIOBOT i KiCTKOBOT TKAHMHM. IX BM3HAUEHHS BMKOPHCTOBYETHCS SK JOAATKOBHUI
OGlomMapkep ISl OLIIHKH 3aMajIbHOTO MPOIIECY Ta TKKOCTI PA.

BusBnennss 0ioMapkepiB, $IKI MPOTHO3YIOTh PEAKII0 Ha JIIKYBaHHS 1€ M0
MPU3HAYEHHsI MpernapaTiB, € cydyacHuM mnpioputeroM. Llel miaxin, BiAOMHNA SK
TEPAHOCTHUKA, € KOMIIOHEHTOM IE€pPCOHAI30BaHOT MEIUIIMHHU. AHAII3 ayTOAHTUTLI
anti-CarP, ©Oinka 14-3-3 m, a Ttakox 1uTokiHiB IL-6 Tta TNF-0 mae 3mory
1HUBITyalli3yBaTH TEpaIito, Mi0Mpaodu npenapaTH, 1mo 3a0e3neuyoTh HalKpalry
KJIIHIYHY BIJMOBI/b, Ta 3HUKYBATH PU3UK TOOIYHUX €(EKTIB.

BucnoBku: biomapkepu (anti-CarP, 14-3-3 1, IL-6, TNF-0) matoTh Benuke
3HAUEHHS JIJIs1 POTHO3YBAaHHS TIEpe0iry peBMaTOiTHOTO apTPUTY, OIIHKH aKTUBHOCTI
3amajeHHs Ta nepea0aueHHs BiANOBIAI Ha JiKyBaHHA. IX BUKOpPUCTAaHHS J0IIOMAarae
OIbII TOYHO OOMpaTH TEpameBTUYHI CTparerii Ta MiABUILYE €()EKTUBHICTD
OlosioriyHoi1 Tepamii. BogHoyac He0OXiJHI MOJANbIll HAYKOB1 JOCIHIJKCHHS IS
PO3pOOKH OLIBII TOYHUX METOIB MEPCOHANI3AIII1 JTIKYBaHHS.
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CYYACHA CTPATEI'TA JIIKYBAHHA
PEBMATOITHOI'O APTPUTY: KOHUIEMNIIA TREAT-
TO-TARGET

Muxkurenko I'anna MuxaisiBHa

JOIEHT Kadeapu BHYTPIITHBOT MEIUIIMHY 3 KypCOM Kap/a10JI0Tii Ta peBMAaTOJIOT1i
HarmionansHoro meauanoro yHisepcuteTy iMeHi O.0O. boromounbiis,

M. KuiB, Ykpaina

Pubanka €1u3zaBera AHapiiBHA

CTyJIeHTKa 6 KypcCy

HarionansHoro meauunoro yHiBepcutety iMeHi O.0. boromornbiis,
M. KuiB, Ykpaina

Beryn. Pesmaroignuit  aptpur (PA) - XpoOHIYHE CHCTEMHE ayTOIMYHHE
3aXBOPIOBaHHS, IO XapaKTEPU3YETHCS MEPCUCTYIOUMM 3alaJieHHSM CHHOBIaJIbHOI
000JIOHKH CYTJI00IB, MPOTPECYIOYUM YPaKEHHSAM XPSAIIOBOI Ta KICTKOBOI TKAHUHH.
OxkpiM cyrino6oBoro cuHApoMy, i PA xapakTepHl CUCTEMHI NPOSBH: ypa)KEHHS
CEepIIEBO-CYAMHHOT CUCTEMH, JIeTeHb Ta mKipH [3, 4]. [Tomupenicts PA ctanoButs 0,5—
1% HaceneHHs CBITY, IPUUOMY KIHKU XBOPIIOTh y 2—3 pa3u yactimie. Manidecraris
y Biti 30—50 poKiB 3yMOBIIIOE BUCOKY COIliaIbHY 3HAUYIIICTh MPOOJIEMU Yepe3 paHHIO
BTpaTy TMpare3aTHOCTI. Y 3B’S3Ky 3 BHUCOKMM DPH3WKOM I1HBaJiau3allii, cydacHa
PEBMATOJIOTISI OPIEHTYEThCS Ha KoHIeniito Treat-to-Target (T2T - mikyBaHHsS 10
JIOCSITHEHHSI METH), sika Tiependadae BU3HAYCHHS YITKOT TEpameBTUYHOI METH Ta
pEryJsipHy KOPEKIIIIO JIIKyBaHHs 10 ii gocsrHeHHs [7, 11].

Meta po60oTH: TTpoaHaTi3yBaTH Cy4acH! MAXOAW 10 JikyBaHHS PA Ta omiHuTH
pouib ctpaterii T2T y qocsrHeHHI peMicii Ta MOKpaIleHH1 IPOrHO3Yy 3aXBOPIOBAHHS.

Marepiaan Ta Meroau. [IpoBeaeHo aHami3 CyyacHOI HAyKOBOI JIITepaTypHu Ta
MDKHApOJIHUX KIIIHIYHUX pexkomenpaamiii European Alliance of Associations for
Rheumatology (EULAR) ta American College of Rheumatology (ACR) momo
nikyBaHHs PA [1, 2].

Ilatorene3 PA. Brxirowyae B3aemopito renetuyHux ¢akropiB (komrieke HLA-
DRBI, «shared epitope» - cniapHuU# emiton) Ta (hakTopiB JOBKULISA. KitouoBy posib
BIJIITpa€ aKTHUBAIlisl IMyHHOI CHCTEMHU 3 MPOIYKIIEID ayTOAHTUTLI: PEBMATOITHOTO
daktopa (PD) Ta aHTUTLT A0 NUKTIYHUX IUTpyaiHOBaHUX nentudiB (anti-CCP). Ile
CYNPOBOKYEThCS BUBUIBHEHHSAM TPO3alaIbHUX IUTOKIHIB: (haKTopa HEKPO3y
nyxiuau o (TNF-a), intepneiikiny-6 (IL-6), intepneiikiny-1 (IL-1) [4]. 3a3Hauennmii
KaCKaJ| peakiliil cripusie po3BUTKY XPOHIYHOTO 3alalieHHs] Ta (POPMYBaHHIO MMaHHYCY,
SIKUH TIOCTYIIOBO PYyHHYE XPSIIIIOBY Ta KiCTKOBY TKaHHHY.

Konuenuiss  Treat-to-Target. OcnoBHa iges  T2T, 3anpornoHoBaHa
MDKHApOJAHUMHU €KCIIEPTaMH, TIOJISITaE B TOMY, IO JIIKYBaHHS Ma€e OyTH CIPsIMOBaHE
Ha JIOCSATHEHHS KJIIHIYHO1 peMicii abo, SKI0 BOHA HEJOCSKHA, HU3bKOT aKTUBHOCTI
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3axBoproBaHHs [7, 10]. O3HaKo0 pemicii € BIICYTHICTD KIIIHIYHUX O3HAK 3alaJCHHS,
MIHIMaJbHUNA PIBEHBb JTAaOOPATOPHUX MapKepiB Ta BIJACYTHICTb PEHTTEHOJIOTIYHOIO
nporpecyBanss [11].

MouniTopuHr akTuBHOCTi. Baxxnuporo nankoro T2T € perysispHa oOliHKa CTaHy
naljieHTa 3a JOMOMOIOI CTaHJIApTHU30BaHUX IHICEKCIB, SKI MalTh CBO1 KJIIHIYHI
0COOJIMBOCTI:

« DAS28 (Disease Activity Score): Bkiouae OIiHKY 28 cymio0iB
(6omroui/mpumnyxii), mBuAKICTs ocimanas eputporuTiB (IIIOE) a6o C-peakTtuBHMIA
oitok (CPB) Ta BizyansHo-aHanoroBy mkany (BAIII) crany mamienta. € crangaptoMm
y KIHIYHUX JOCHTIDKEHHX [3].

« SDAI (Simplified Disease Activity Index): cripormiennii iHAeKC, 10 BKIIOYA€E
OLIIHKY JiKaps, naiieHTta, crad 28 cyrio0iB Ta piBeHb CPb. BBaxkaeTbcst HalOLIbII
TOYHUM JIJIs1 BU3HaYeHHs pemicii [10].

o CDAI (Clinical Disease Activity Index): BukiIt04HO KIIHIYHUHN 1HAEKC (0€3
nabopaTOpHUX TMOKa3HUKIB). HalOinbpm 3pydHuii ajis pyTHHHOI aMOyJiaToOpHOi
npaktuku [10].

3rigno 3 pexkoMenpamisMmu EULAR, o1iHky HE0OXiTHO MpPOBOAUTH KOXHI 1-3
MICSIIl 10 TOCSATHCHHS BCTaHOBJIEHOI MeTH [1].

dapmakorepanisi. OCHOBY JIKyBaHHS CTaHOBJISITH XBOPOOOMOAM(IKYBaJIbHI
npotupeBmaruyHi npemnapatu (Disease-Modifying Antirheumatic Drugs — DMARD).
[IpenaparoM mepiiioi JiHi1 («IKIPHUM») € METOTpPEKCaT, 0 HATEXKUTh 10 KIACUYHUX
cuntetnunux TmpenapatiB (csDMARD) [1]. Jlo uiei rpynu Takox HajuexaTh
nediyHoMi, cyabdacanazuH, TIAPOKCUXIOPOXiH. Y pa3i HeeEeKTUBHOCTI 0a3uCHO1
Tepanii 3acTocoBYIOTh OioJioriuHi npenapatu (bDDMARD), taki sk inri6itopu TNF-a
(amamimyma0b, etanepuent, iHdaikcumad), IL-6 (Toumnizymad), puUTyKcuMao,
abarauenrt [6, 9]. OcTaHHIMU pOKaMH aKTUBHO BITPOBA/IKYIOThCS TAPTe€THI CHHTETUYHI
npenapatu (tsDMARD) — iuribitopu Janus-kinaz (JAK), 30kpema TodanuTuHiO,
OapuIUTUHIO, YIIaJalUTHHIO, sIKI OJIOKYIOTh BHYTPIITHBOKIITUHHI CUTHAJBHI TUIIXU
3arnayneHHs [9].

OorpynryBannsi edexktuBHocTi crparerii T2T. Kiiniuna gomiibpHICT
IHTEHCUBHOT'O KOHTPOJIIO aKTUBHOCTI PA minTBepkeHa HU3KOW (yHIaMEHTAIBHUX
JIOCIIIKEHD:

o TICORA (Tight Control of Rheumatoid Arthritis): mpomemMoHCTpyBaio, IO
IHTEHCHMBHA TaKTHUKA 31 IIOMICAYHUM MOHITOPUHIOM Ta CYBOPOIO CXEMOIO KOPEKIIIi
Tepanii J03BOJISIE NOCATTH peMmicii 3HauHo yacrime (65% npotu 18%) mopiBHAHO 3i
CTaHJAPTHUM MIJAXOJ0M, a TaKOX JOCTOBIPHO CHOBIIBHIOE PEHTTCHOJIOTIUHE
nporpecyBanHs [12].

o« CAMERA (Computer-Assisted Management in Early Rheumatoid Arthritis):
TiITBEPAMIIO IIEpEBaru KOMIT FOTEPU30BAaHOTO MOHITOPHUHTY Ta MIBUJIKOI €CKajallii 103
METOTpPEKCaTy, [0 MPU3BENIO A0 MIBUIIIOTO TOCATHEHHS pemicii [13].

« BeSt (Behandel Strategieen): qoBeno, 110 HE3aJIEKHO BiJl TOYATKOBOTO BUOOPY
npernapary, caMme JAMHaMIYHE KOPUTYBaHHS JIIKyBaHHS Ha OCHOBI 1Haekcy DAS28
3a0e3neuye eeKTUBHUN KOHTPOJb AeCTpyKIlii cyrnoois [10, 13].
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o FIN-RACo (Finnish Rheumatoid Combination Therapy Trial): mokasaso, 1o
paHHE BUKOPUCTAaHH KOMOIHOBaHO1 6a3MCHOI Teparrii i BUIIy€e HMOBIPHICTh CTIMKOT
peMicii Ta oKpalrye JTOBrOCTPOKOBUM TPYAOBUM ITporHO3 [14].

Tpynnomi BnpoBamxenusi. [lonpu Oe33anepeyny epeKTHBHICTh, MTOBHOIIHHA
peamizaris crparerii Treat-to-Target y KIiHIYHIA MPaKTHUIIl Ma€ TMEBHI MEPEUIKOIH.
Cepen HUX: HEIOCTATHBO YaCTUN MOHITOPUHT aKTUBHOCTI 3aXBOPIOBAHHS, 3aTPUMKA B
ecKaJtarlii Teparii, BUCOKa BapTiCTh 010JIOTIYHMX IperapaTiB Ta HU3bKa MPUXUIBHICTh
(KOMIUTA€EHTHICTH) MAIIEHTIB 10 TPUBAJIOTO JiKyBaHHS [5, 8].

BucnoBku. Ctpareris Treat-to-Target € KII0O4YOBUM €IEMEHTOM Cy4YacHO1 Teparii
PA. Panne mpu3HaueHHS MpenapaTiB y MOEAHAHHI 3 KOPCTKHUM MOHITOPUHIOM Ta
CBOEYACHOIO 3MIHOIO JIKYBaJIbHOI TAKTUKH JI03BOJISIE IOCSATATH PEMICIT, MiHIMI3yBaTH
HE3BOPOTHI CTPYKTYpPHI 3MIHU y CyrJio0ax Ta 3HAYHO MOKpAIIlyBaTH SKICTh >KUTTS
naiieHTis [7, 11].
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KOHUIENIISA TPUEAUHOI AYIII IJIATOHA Y CBITJII
AHTUYTOINIYHOT'O POMAHY KAJI3YO IIIITYPO «HE
BIAIIYCKAYW MEHE»

JlanoBa BikTopia BosoaumupiBHa,

CTapIIMil BUKiIaaad kadeapu 3apyOoikHOI TiTepaTypu
(bakyIpTeTy pOMaHO-TEPMAHCHKOI (HisT0IOT11

Opecbkuil HanioHANbHUN yHIBepcuTeT iM. [.I MeunnkoBa

XMeabHubka-CojioBeid Anenina MuxaiijiBHa,
CTyJIeHTKa 4 Kypcy (pakyJIbTeTy poMaHO-T€pMaHChKOi (110J0T1i
Opnecwkuii HallioHanpHUM yHIBepcuTeT iM. [.I. MeunukoBa

Anomayia:  Ilpeocmaesnene  Odocniodcennsi  npucesiveHe  QPinoco@cvko-
2epMeHesmuyHit inmepnpemayii Konyenyii mpucounoi oywi Ilnamona y npoekyii na
poman  Kaosyo lwirypo «He e6ionyckau meney. Y ¢okyci 0ocniodxcenHs —
penpeseHmayis  payioHANbHO20,  ADEKMUBHO20 ~ma  NPUCMPACHO20  BUMIDIS
BHYMPIUHBLO2O CBIMY NEPCOHANCIB KPI3b NPUMY emUdHOI pedhieKcii ma ycei0oMIeHH s
ex3ucmenyiunoi cxkinuennocmi. Illpoauanizosamno HapamueHy ¢hopmy, 6HYMPIUUHIU
MOHOI02, (hpacmeHmapHicms nam 'ami K THOUKAMOp mMpasMamuyHo2o 00C8ioy
camocgioomocmi. Memoro cmammi € 3’ACY8aHHA  XYOOJICHbOI  aKmyanizayii
NIAMOHOBCLKUX 6YEeHb V HAPAMUGHIN CMPYKMYPI pDOMAHY mMa  GU3HAYEHHS
OHMOJI02IUHO20 CMAamycy KIOHA AK HOCis 0YX08HOI cy0 ’ekmnocmi. Memoodonoziunoio
OCHOBOI0 CIIY2YE GUEHHS NPO MPUYACMUHHY CMYPYKMYpPY OVull, 8UKIAO0EHe V MEOpI
«/lepocasa» Ilnamona. BcmanoeneHo: nepCoOHANCI-KIOHU BUAGTIAIOMb MOPATbHO-
emuyHi O3HAKU, WO NPOOIEMAMU3YE MeXNCI TI0OCbKO20 Y KOHMEKCMi CY4acHux
OloemudYHUX BUKIUKIG

Kntouosi cnosa: mpueouna oywa, anmuymonis, 1100UHA-KIOH, CYO €KMUBi308ana
Hapayisi.

IMocranoBka mnpoOsemu: I[IpoGnema nymi Hanexutb 10 (yHAAMEHTAIbHHUX
Kareropit ¢inocodii, M0 MOETHYE OHTOJOTIUYHUN, €TUYHHN Ta AHTPOMOJOTIYHUN
BUMIpH. Y KIIACUYHINA TPaJMIIi 11 KOHIICTIIISI OCMUCIIOETHCS SIK BHYTPIIIHIN TIEHTP
JOJICHKOI Cy0’€KTHOCTI, JDKEPEJIO MOpaIbHOTO BUOOpY Ta camopediekcii. B ymoBax
XYJIO)KHBOTO OCMHCIICHHSI ()EHOMEHY «KJIOHYBaHHS» — CTBOPEHHS TEHETUYHO
IICHTUYHHX 1CTOT, SIKi (hOPMaJIbHO MOBTOPIOIOTH JIFOJIMHY, ajIe COIaIbHO 1M030aBIeH1
CTaTyCy MOBHOIIHHOI OCOOMCTOCTI. SIKIIO TIJI0 MOKHA CKOHCTPYIOBATH, BIITBOPUTH,
KJIOHYBaTH, TO YM Tijjisrae AyOatoBaHHs Aymia? Yu MOXKIIMBA JyXOBHA 17IEHTUYHICTh
1o3a YMOBHHMM coIliaJlbHUM Bu3HaHHsAM? [li muTanHs mocraroTh y pomani «He
BIJITyCKaii MeHe» OpPUTAHCHKOTO MHUChMEHHHKA SMOHCHKOTO IMOXOo KeHHs Kanzyo
[irypo, ne XyJdoKHiM eKCIEpUMEHT Haj JIFOACHKOIO MPUPOJOI0 MEPETBOPUBCS Ha
MacimTabHy €THYHY TMPOBOKAIlll0: 1CTOTH, CTBOpPEHI sK O10JIOTIYHHMI pecypc,
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JE€MOHCTPYIOTh BHYTPIIIHIO TIMOWHY, SIKa HE TIOCTYMAEThCSA «OPUTIHATIOB. Y IIOMY
KOHTEKCTI IIJIATOHIBChKA KOHIIEIIIIS «IyII» HaOyBa€e Cy4acHOCTI.

AKTyasbHICTh gochaigxeHHsi: [locTrymMaHiCTUUHA emoxa akTyalli3ye Kpusy
TYMaHICTUYHUX 3acaj. Y TakoMy KOHTEKCTI JliTeparypa BHKOHYE (DYHKIIIIO
MOPAJILHOTO OPIEHTHPA, MOBEPTAIOUM JAMCKYCIIO 10 MUTAHHS BHYTPIIIHbOI BAPTOCTI
iHauBiAa. Yepes iHTeprperaitito poMany Kanzyo lurirypo kpi3s nmpu3my 1miaToHIBChKOT
AQHTPOIIOJIOT1i, MOYKHA BUSIBUTU TJIIMOWHHI MEXaHI3MM JeryMmaHizallii Ta, BOJHOYAC,
napajoKcaibHe 30€peKEeHHS TyXOBHOI IMMOBHOTH B MITYYHO CKOHCTPYHOBAaHUX 1CTOT.
AKTYyallbHICTh JOCITIKEHHSI 3yMOBJICHA HEOOXITHICTIO XYI0XKHBO-(i10c0()CHKOTO
OCMHUCTICHHSI KaTeropii «JIymii» B yMOBaxX IOCTOIOJOTIYHOT €MOXH, J€ MEXI MIX
KIPUPOAHUMY 1 KIITYYHUMY Je/1ajl 3HAUHIIIE PO3MUBAIOTHCS.

Meta nocaigxeHHsi — ieHTU(IKYBaTU Ta 3A1ACHUTH aHAJ3 MPOSBIB JIOTOCY,
TIMOCY Ta emiTiMii B 00pa3ax KJIOHIB, MONPH iXHIO COLIAJIbHY MapriHami3auliioo, y
3a3HAYEHOMY POMaHI SIK XYJI0KHIO MOJIeJIb peai3alli TPUYaCTHHHOI CTPYKTYpHU Ty
Ilimarona.

Pe3yabTaTu q0c/iaKeHHs:

VY nepiy yepry, 3BepHEMO yBary Ha IUIATOHIBCbKE BU3HAYEHHS MIOHATTS JIOTOCY Ta
MIpOaHaJI3yeMO criocoOu ioro akneHnrtyatizaiii B pomani Kaazyo lmirypo. Ha nymky
JTaBHBOTPENBbKOTO (iocoda, soroc (naB.-rp. AOyog) — Iie po3ymMHE Hadayuo, IIo
BI/IMIOBIIA€ 3a MI3HAHHS, PaIllOHAILHUN aHaJli3 1 MOpajbHE CYHKEHHS: «Xmocb cam no
coOi yucmuti cepyem i 6Mi€ 80100imu coboi0, mo, Js2ardu Chamu, 8iH npooyo’cye
CB0€ pO3YMHE HAYAlo, 4Yacmye U020 HA 6eyepio NPEeKPACHUMU OYMKAMU
Ul PO3MIPKOBYBAHHAMU | MAKUM YUHOM 00X00UMb GHYMpiuiHboi 3200u» [1, c. 272].

Tak, ronoBHa repoins Keri mocrae sik HOCId peQuieKCUBHOI CBIAOMOCTI, Ta i
Hapalisi — 1€ akT IHTEJIEKTyaJIbHOro caMoocMuiieHHd. Sk miakpecitoe B. KonkyTina y
JOCIIKEHH] BHYTPIIIHBOTO MOBJIEHHSI Y poMaHi, cy0’€KTHBI30BaHa (opMa Haparii
BIITBOPIOE TPaBMaTUYHUI JOCBIJI Yepe3 MEXaHi3M Mam’sTi Ta MOTOKY CBIIOMOCTI:
«...BHYMPIUHE MOGIEHHS NPE3eHMYE MmMpaciuni OyuiesHi nepexcusanms [...].
Biobysacmuvcs  yeiti npoyec He 8idocobnieno, a 8 KOHMEKCMI  NOemuKu
XapakmepomeopeHHts. 2epoli 8ecb 4ac 038yuy€ me, Wo HabONIN0, NpOme CKA3aHe npo
cebe MoOughiKysanocs y Kpuk, Kpux — y posnad i npoxaasmms...» [2, ¢.172-173]. Came
115 BHYTPIIIHS MOBJICHHEBA CTPYKTYpa IEMOHCTPYE CKIAJAHICTh CBIJOMOCTI T'€pOiHi, ii
3JIaTHICTH JO MOPAJTLHOTO OCMUCIIEHHS IIPOXKUTOTO, i1 BMIHHSI YCBIIOMJIFOBATH BJIACHY
CKIHYCHHICTb.

[To-apyre, y poMaHi TaKk0XX MPOCTEKYETHCS pealizallis MJIaTOHIBCHKOTO KOHIICTTY
TiMOC. 3a3Ha4MMO, 110 TIMOC (Z1aB.-Tp. BuUOG) — 1€ BOJILOBE, THIBHE HAYaJI0, OCEPEIs
YeCTI1, T1JIHOCTI Ta 3AaTHOCTI 10 BHYTPIIIHBOTO CIIPOTUBY : «Mu nomivaemo, 5K 1r00una,
OXONJleHa OAMCaHHAMU 8Cynepey 30amHOCmi MIPKY8amu, 1ae cama cebe i 2HiBAEMb s
a yux nocenenyis y codi. I'Hi6 makoi 100UHU CMAE CO3HUKOM ii po3yMYy 8 yill
cynepeuyi, wjo 8i0bysacmucs, Have midxc 0soma cmoponamuy [1, c. 273].

[Tonpu BUXOBaHHS B yMOBax MOKOPH, KJIOHU MIEPEKUBAIOTH TPUHIHKSHHS, PEBHOIII,
oOpa3y, BHYTpiHiN cripotuB. Ll peakiiii He 3BOIATHCS 10 IHCTUHKTUBHUX a(EeKTIB, a
BOHHM € MPOSIBAMHU CAMOIIOBAaru Ta MOYyTTs FAHOCTI. TiIMOC y poMaHi MPOSBIISETHCS HE
y BIOKPpUTOMY OYHTI, a 4epe3 BHYTPIIIHIO Hampyry, OOJICHE MepeKUBaHHS
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HecnpaBeBocTi. CaM (akT mepexuBaHHS NMPUHWKCHHS Mependadae i1CHyBaHHS
MOPAJILHOTO KPUTEPIIO, a OTKE, TYXOBHOI CTPYKTYPH, 3/1aTHOI OLIIHIOBATH PEAIbHICTD.

[IpuMITHUM € 3BEpHEHHS ¥ J0 TAKOro MOHSATTS, K EMiTIMIis. 3ayBa)KUMO, IO
emiTiMig (maB.-Tp. émitipio) — II€ MPUCTpPacHE HAdajao, IMOB’s3aHE 3 OaKaHHSIMH,
EMOIIISIMHU Ta YYTTEBICTIO, «uepe3 sKe N0OUHA 3AKOXYEMbCA, BIOYYBAE 20100 I cnpaey,
OXONJeHa THWUMU OAXNCAHHAMU, — HA3BEMO U020 He DO3YMHUM I NPUCMPACHUM,
ONUBLKUM OPY2OM YCAKUX 3a0080.]1eHb T Haconooy [1, ¢. 275].

[IpucTtpacHe Hauaao pO3KPUBAETHCS Yepe3 IHTUMHI TIEPEKUBAHHS T€POIB: MOTUBU
koxaHHs Ta (anTasii Keti nmpo maTepuncTBo. OCO0IMBO MOKA30BUM € MOTHB ITICHI, IO
CTa€ CHMBOJIOM EK3UCTECHIIIHHOTO CTpaxy BTpatu. ['onoBHa repoins Keti sragye:
«Hacnpasoi — i 8i0 moeo éce ye we Oinv benmedricHo — mo 6y8 0OUH i3 Mux pasis,
KOAU 5 634714 NOOYWKY 1 mpumana ii, K OUMuUHy, I NOGLILHO MAHYIO8ANd 3
3anaIOWeHUMU OYUMA, MUXO0 NIOCNIBYIOYU Wopasy, Koau 1yHanu yi psaoxu: « Cepoensko,
CEePOEeHbKO MOE, MinbKu He esionyckau meHe..»» [3, ¢.92]. YV npomy emizonl
MOETHYETHCS (DaHTa31sl PO MATEPUHCTBO, 110 HAJA€E MICHI CUMBOJIIYHOTO 3HAYCHHS.
Ile#i acmexkT y poMaHi HE PEAyKyeThCS N0 TUIECHOCTI, a HaOyBae TJIMOWMHHO-
OCOOHUCTICHOTO 3HaueHHA. bakaHHs TepoiB cCHpsSMOBaHI He Julle Ha (Qi3UYHE
3a/I0BOJICHHS, a Ha 30epeKEHHS 3B’ A3KY, ITaM’SIT1, JIFOOOB1 — BCe, 10 BUXOAUTH 32 MEXKI1
610J10T14HOT (QYHKIIIT.

BucHoOBKHU: Y3araiapHIOIOUM PE3yIbTaTH, MOXKHA CTBEPIXKYBATH, 10 XYIOXKHIN
cBIT pomany «He Biamyckail MeHe» IEMOHCTPY€E (PYHKI[IOHYBaHHS TPhOX CKJIA/IHUKIB
MJIATOHIBCHKOI «yII» B 00pa3zax KJIOHIB. Y coiianbHO-(UI0cOdChKOMY BUMIPI AylIa
JIOUHU CTA€ CBOEPITHUM J3€PKAJIOM COIIYyMY, /e OCOOMCTI KOH(JIKTH 1HAMBIJIA
B1100paxaroTh IITUOMHHI TPOOJIEMH JIIOACTBA 3arajoM. Y 1IbOMY KOHTEKCTI I[eH TBIp €
XYJIO)KHBOIO MOJICJUTIO CYCITUIBCTBA, IO BTPATHIIO MOpPaIbHY YYTJIUBICTH, aje,
BOJHOYAC, OTOJIAJIO CIPABXKHIO MPUPOJY JYXOBHOCTI. AHaNI3 BHYTPILIHBOIO
MOBJICHHS MIATBEPKYE, 110 CYyO’ €EKTUBOBAHA HApAIlisl € XyI0KHIM JOKa30M HassBHOCTI
CKJIQJIHOT yXOBHOT CTPYKTYpHU NIEpcOHa)ka. TpaBMaTuyHa nam’siTh HE pyHHY€E IyIIly, a
po3kpuBac ii rubuny. OTKe, SIKIO KePyBaTUCS MJIATOHIBCHKUM PO3YyMIHHSM JYIII 5K
TapMOHIWHOI €THOCTI TPbOX Hadal, KJIOHW y POMaHi BIMOBIAAIOTH I CTPYKTYpI
TIOBHOIO MipoI0. [XHs GioNoriuna eTepMiHOBAHICTh HE 3aTlepeuye TyXOBHOT aBTOHOMIi.
Takum unHOM, anTHyTOMIs «He Biamyckait MeHe» nocTae sk ¢putococrkuii MaHihecT:
Iyllla HE € TPUBLICEM COLIAJBHO BU3HAHUX CyO’€KTIB, a TIEBHOKO YHIBEPCAIBHOIO
O3HAKOIO JIOJCHKOro. B CBIT/III IJIATOHIBCHLKOI KOHIICHINI CTAa€ OYEBHUIHUM, IO
KpUTEPIN JIOJICBKOTO BU3HAYAETHCS HE MOXOKEHHSAM 1 HE (PYHKIIIE€IO, a 3JaTHICTIO
MUCIIUTH, BIAYYBATH 1 3/11CHIOBATH MOPAJIbHUNA BUOIP.
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PIBUYHA AKTUBHICTDb TA PAHIOHAJIBHE MEHIO,
AK CYTYTHUK HA IUVIAXY 10 NOJOJIAHHSA
TPYJHOILIIB JJI1 YKPAIHChKUX KYPCAHTIB

MAWBYTHIX MUTHUKIB

bonaapenko Inra B'siuecsiaBiBHa,

crapmmy Buknanad, /lynavceknid [HcTUTYT

HarionansHoro yHiBepcutety "Onmecbka MOpChbKa akaaemis',
M. [3main, Ykpaina

AHoTanisi. B cTaTTi pO3KpUTO NPUYMHU BUHUKHEHHS TNMCUXO(I3UYHUX TPaBM,
3’SCOBAHO XapakTep 1 CKJIAHICTh epeOyBaHHs Ta HABYAHHSA B KpaiHU 1111 yac 00HOBUX
nii. OKpeclieHO IUIaH [Iiid, II0J0 MIATPUMKK OpraHi3My IIiJi 4Yac TPHUBAJIOTO
nepeOdyBaHHs B O0MOOCXOBHINAX, OpraHizailii KoM(GpOpTHOTO CHY. ABTOp MPOBOJUTH
KOMILJIEKCHUM aHami3 (akTopiB 1 BiAMIYae, IO 3/I0pPOBE XapuyyBaHHA, Ta (i3UuHI
BIIPaBU — II€ KIIOY J0 30€peKeHHS CBO€I IUIICHOCTI. ABTOp BHOKPEMIIOE i
0OTpyHTOBYE HEOOXI1IHICTh 3IOPOBOTO CHY OCOOJIMBO IIiJT BIMHHU.

KuirouoBi cioBa: giznuHe BUXOBaHHSA, [ICUXO-TPABMAaTH3M, PALlOH Xap4yBaHHS,
(13u4He 310pOB’s, COH.

Meta cTaTTi noJsArae y JA0BEIECHHI HEOOXITHOCTI Ta BayKJIMBOCTI MPOAOBKYBATU
JTOTPUMYBATHCS 3I0POBOTO CITOCOOY JKHUTTSA, a caMe XapdyBaHHS 1 3JOPOBOTO CHY 3a
Oyl SIKUX 30BHIIIHIX OOCTaBUH.

CborojiHi, y 4Yacd BEJIMKOTO BHUIPOOYBaHHS YKPAiHCBKOTO HAapOAy, KOJIHU
MICUXIYHUM CTaH Ta AyIIEBHA CTIWKICTh CTAHOBJIATH OCOOIHMBY MPOOIIEMY 1] BI3UPOM
OOMOBHX Mdill Ha PITHUX 3EMJISX, 3HIDKCHHS IICHXOJIOTIYHOIO 370pOB'S, €MOIliHHI
BTpaTH, (i3MYHE BUCHAXKEHHSI 1 TPUBOXHICTh CTaJd HEMOCWIBHUMH TATAPSMU IS
Oaratbox. B ycskoMy ykpaiHili 3poctae BeIH4e3He MOYyTTsI — IMEPEeMOrTH Ha (DPOHTI,
o0OeperTu CBOiX JiTeH Ta pOJAMUIB, Ta, HE3BAKAIOUM HA YMOBU KPH3H, BIIPOJIUTUCS SIK
Hapo/Jl 1 BO3BECTH HOBI YKPIIUICHHS Ui Ay 1 Tia. [lepeocMuctoroThes IIHHOCTI,
3pocTa€ poJib AYyXOBHOI CHAAIIMHU. MM HaB4aeMocsi OYyTH CTIMKUMH, BUSIBIISTH
MMOOKY BASYHICTh Ta MIATPUMYBATH CHJIBHI 3B'sa3ku. KokeH HOBUU J€Hb i€l
KOPCTOKOT MpOoOM Harajaye mpo AOBTY 1 BaXKYy JOPOTY IO BITHOBJIEHHS. 30€pertTu
MCUXIYHY LUIICHICTh — II€ HE MPOCTO METa, a BUMora dacy. HeoOxinmHo oOepexHo
CTAaBUTHCS JI0 CBOIX peakIliii Ta moTped KOXKHOTro 1HauBiAa. JJist TUX, XTO B €MIIIEHTPI
O0OMOBUX i, «3IO0POBUN CMOCIO KUTTS» 3BYUYUTh K 1poHiuHa ¢paza. He moxna
HAKJIACTH OJTHE U T€ K MPaBUJIO Ha BC1 cuTyarlii. JIro M mij 3aBaiaMul He MPOTIOHYIOTh
JSTTH CHIATH TI0 YacaMm a00 BUMAaraTH MPaBWJIBHOTO Xap4dyBaHHs, KOJIH JOCTYH A0 TXKi
— 11e npoOiema cama cob6oro. [Tomiu y Takux ymMoBax MOJIATaE B 1HAMBIAYyaTbHOMY
IIIXO/i: 3MEHIICHHS IIKOAW JJIS 3J0POB'S, ajarTalis MOBEAIHKH 3a 00CTaBUHAMH,
OCBITJICHHSI TIPO TICUXOJIOTIYHI PEaKIlii opraHi3My Ta aKIEHT Ha TEepIIiid 3amadl —
BKMBaHHI. Jlpyra 3agaya — MiHIMI3yBaTl HETaTUBHHUM BIUIMB Ha MCUXO(I3UUHUN
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crad. Cruia TaHyBaTH paIllOH 3 ypaxyBaHHAM OYIb-SKUX TOCTYHNHHX MPOAYKTIB,
3HAIOYH, 110 KOXKEH KPOK JI0 30€pEKEeHHSI CUJT 1 PO3YMY BaXKIUBUU.[S]

MyapicTb noJisirae B HACTYITHOMY — IPOTIOHYBATHU a/IaNTallil0, 3SMEHIIICHHS IIKOIH,
HABYAIOYW CIPaBKXHOMY BH)KUBAHHIO:

1. MoOinmi3yiTech Ha pallioHaJbHe XapuyBaHHS 3a JOCTYITHUMH PECYpPCaMH.

2. AnanrtyiTecs, 3HaX0I141 THYYKI pIIIEHHS JJIS1 KOKHOTO JHSI.

3. [Ipucnyxaitecs 10 cebe, po3yMilOuH, K OPraHi3M pearye Ha CTpec 1 HECTaTKH.

4. ®okycyiiTech Ha MepuIiil METI — BIDKMBAHHI Ta MIHIMAJIBHOMY HIKiIJIMBOMY
BILJIMBI Ha 3/10pOB's. BiMOBiadbHICTH 3a CBOIO IICUXIYHY IIITICHICTD CTAa€ KIIFOYOBOIO,
aJI’Ke B1JI HAC caMUX 3aJIeKUTh Mail0yTHE HE JIUIIE OCOOUCTE, a i BChOTO YKPaiHCHKOTO
Hapoay.

Sxmo y Bac € cBiXl PpyKTH 1 CyXOPpyKTH, MacTHIIa - BKJIKOYANTE iX y KOXKEH
MPUIOM TK1: OpraHi3My HEOOX1THHI IIyKOp AJI eHeprii.[4]

PosrnsHeMo BaXXJIMBICTh CHY K KJIIFOUOBOTO YMHHUKA MIATPUMKH 3I0POB'S.

JUi1 MEUIKaHIB, 1110 3HAXOAATHCS B MIJI3EMHUX CXOBUIIAX:

1. BcTaHOBITH OCBITVIIOBAJIBHUN PUTM, IO IMITy€E TMPUPOAHUIN JEHb - SICKpaBe
XOJIOJTHE OCBITJICHHS.

2. YBeuepi CTBOPITH MEHIII iIHTEHCHBHE 1 TEIJIE CBITIIO.

3. YV HIYHMIA Yac MOBHICTIO BUMHKANTE EJEKTPUKY a00 BUKOPHUCTOBYHTE M'AKI
HaJIOOHI JIXTApUKH, SIKIIO 1€ OE3MeYHO.

4. ITix yac 3acMHaHHS TPUKPUBAKTE 04Ul TKAHUHOO JJIsl MiHIMI3allll BIUIMBY CBITJIA
Ha O10pUTMHU Ta MO3KOBY aKTHUBHICTb.

5. Oprani3yiiTe 30HY BIANOYMHKY 3 KWJIMMOM a00 TEIUIMM MOKPHUBAJIOM: Yy
miJBaax 3a3BUUail XOJIOAHO, a KOM(POPTHA TeMIIEpaTypa CIpUsi€ KparioMy CHY.

6. [TinOupaiite 3pyuHe MOJOKEHHS JIs CHY.[1]

[Tam'stTaiiTe, 1110 JOTPUMAHHS HUX 3aXO0/11B HE JIUIIE MOKPAULYE SIKICTh BIAOYHUHKY,
a i maTpuMye (pi3UYHEe Ta ICUXOJIOTIYHE 3J0POB'S B €KCTPEMAIbHUX CUTYAIlIsX.

B ymoBax 0e3me4yHOro Micus JKUTTS JOPEYHO JOTPUMYBATHCS OCHOBHHX
TITIEHIYHUX TIPaBUJI CHY: PETYJSIPHHUM peXuM, KoMpOpTHE craibHe Micie. Takox
JOCIIKYBaTH OCOOMCTY TEXHIKY JJisi peflakcailii Ta 3aCHHAHHS: MEIUTAIllo, Hory-
Higpa. KoHCybTyBaTHCH, SIKIIO MOTPIOHO 3 (paxiBIIMU TICUXOJIOTAMH 1 JIIKapsIMH.[3]

3BakaloyM Ha OCOOJMBOCTI TEMEPIIIHHOTO Yacy, HEOOXITHO JOTPUMYBATHUCS
HACTYITHUX MOPAJ;

1. I'nyukicte migxoxy Ao cHy. llpu mepmmx curHanax BiiOis TPUBOTH, KOJU
MOXJIMBO — JIaiiTe opra”izmy Bianount. CiigkyiTe 3a 6aJlaHCOM: HE TIEPEOIIHIOYN
noTpedy B HIYHOMY CHI, aJie 1 He HEIOOIIHIOIOUN MOT0 3HAYEHHS.

2. IIpucnyxoByBaHHs 10 nmoTped Tua. [Ipu HaAIBHOCTI MOXKJIMBOCTI — BiJJaBaiiTe
nepeBary MOBHOIIIHHOMY CHY. B yMoBaxX TpHBAalOro CTpecy JIOIMYCKa€eThCS KOPOTKI,
ane eextuBHi power-nap (15-30 XB) /il MATPUMKH MPOAYKTHUBHOCTI.

3. MenukaMeHTO3HA JOMOMOTa. BXWBaTh 3acMoOKIMIMBI Tpemapartd JIAIIE 3a
pEeKOMEeHaIliel0 JTikapiB. BukopucTOByBaTH i1X 3 OOEPEKHICTIO, BPaXOBYHOYH
MOTEHITIHI PU3UKH Ta MOO14YHI €PEKTH.
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4. TlcuxomnoriyHa miaTpuMmKa. Hemo)kHa HEMOOLIHIOBATH POJIb TCUXOJIOTIYHOT
JIOTIOMOTH B CTPECOBHUX CHUTYyal[isiX. AKTUBHE CIUJIKYBaHHS 3 (paxiBLSMU JTOTIOMOXKE
JUISL I ATPUMAHHSI MEHTAJILHOTO 3710POB's.[2]

BucHoBku Ta pexomenauii. B3arani, ne npo06iieMHe nUTaHHSA, sike NOTpeOye
[OJAJIBIIOr0 Ta O1IbII IITMOOKOT0 BUBUEHHS. Ba)kiimBO rOBOPUTH PO BAXKJIUBICTh CHY
Ta 3arajJbHOro0 3J0POBOr0 CIOCOOY KUTTS, YHUKat0UM 1orMatu3my. Opl€HTyBaTUCS HA
1HIMBIAYaJIbHI MOTPeOH Tija 1 po3yMiHHA O10JOTIYHHUX 3aKOHIB. Y Il HEMPOCTI Yacu
ocoOnmBe 3HAYCHHS HaOyBae yBara 0 OCOOMCTOro OJyiaromoiyddsi, 00 HE JHUIIe
¢bi3uuHa BUTPUBATICTh, a W TICHXOJIOTIYHA CTIHKICTh — KJIIOYl JO TMEepeMoru 1
noJajabIoro xurta. HeoOximHO mam'sitaTu: 3710pOBE CHYBaHHS — 1€ 1HBECTHULIISA B
MalOyTHE KOKHOTO YKpATHIIS Ta HalTy KpaiHy.
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IICUXOJIOI'TYHA JOIIOMOTI'A HEPECEJIEHIIAM Y
MNEPIOJ BIMHU: TEOPETUKO-IPAKTUYHE
OBIPYHTYBAHHSA 3ACTOCYBAHHS METO/IY
«EMOTIONAL-LEVEL HAPPINESS MANAGEMENT»
(ELHM) Y PECYPCHHUX IICUXOJOI'TYHHUX
3YCTPIUAX

ITaBaouenko Mapuna BikTopiBHa
MaricTp MCUXOJIOTii, MPAKTUKYIOYHIA TICUXOJIOT,
PiBHEHCHKHMIT Iep>kaBHUN TYMaHITApHUN YHIBEPCUTET

AHoOTALA

VY crarti po3mIIHYTO OCOOJIMBOCTI TCHUXOJIOTIYHOI MIATPUMKH BHYTPIIIHBO
nepeMimeHux oci0 y mepioa BiiiHU. [IpoaHanizoBaHO TMCUXOJOTIYHI HACTIIKU
BUMYILIEHOTO TIEPECENICHHS, 30KpeMa IIJIBUILIEHUN pIBEHb CTPECY, TPUBOXKHOCTI,
€MOIITHOr0 BUCHAXXEHHS Ta TPYOHOIIl ajamnTalii 0 HOBHX COLIAJBHUX YMOB.
OOrpyHTOBaHO HEOOXI1/IHICTh BUKOPUCTAHHS TICUXOJIOTIYHUX MIIXOMAIB, CIIPSIMOBAHUX
Ha BIJTHOBJIEHHS] BHYTPIIIHIX PECYPCIB JIIOAUHH Ta PO3BUTOK EMOLIMHOIT CTIHKOCTI.

Oco0OnuBy yBary mpuaiIeHO 3acTocyBaHHIO meTony Emotional-Level Happiness
Management (ELHM) y po6oTi 3 iroapMu, siKi MEPEXHIA TPaBMAaTUYHUN TOCBIA
BiitHU. Meton ELHM po3misgaeTbest sk CHCTEeMHUH TTIX1T 10 POOOTH 3 €MOIIIHHUMH
CTaHAMHU JIFOJIUHU, 10 CIIPUSIE YCBIIOMJICHHIO MTOYYTTIB, 3HI)KEHHIO PIBHS €MOIIIITHOTO
HaIpyXeHHs Ta GOPMYBaHHIO BHYTPIITHBOI IICUXOJIOTIYHOT OTIOPH.

VY crarTi OnMMcaHO MOXKJIMBOCTI MPAKTHYHOTO BHKOpUCTaHHS Mmetony ELHM y
dhopmari pecypcHUX MCUXOJIOTTYHUX 3ycTpiueid. [lokazaHo, 110 3aCTOCYBaHHS TaHOTO
METOMy CIIpHsie cTaluTi3alii eMOIIHHOTO CTaHy YYacCHUKIB, PO3BUTKY €MOIIIMHOI
YCBIJIOMJICHOCTI Ta BIIHOBJIEHHIO IICUXOJIOTTYHUX PECYpPCiB. 3a3HAUYEHO, 1110 CUCTEMHA
po0oTa 3 MOYYTTAMU 103BOJISIE MIABUIIUTH PIBEHb IICUXOJIOTTYHOI CTIMKOCTI Ta CIIpHSIE
ajanrailii BHyTPIIIHbO NEPEMIIIEHUX OCI0 10 HOBUX KUTTEBUX YMOB.

OTpumaHi pe3ylbTaTH CBiIYaTh MPO MEPCHEKTUBHICTH BUKOPUCTAHHS METOMY
Emotional-Level Happiness Management (ELHM) y mnpaktuili mOCUXOJOTIYHOT
JIOTIOMOTH JIFO/ISIM, SIK1 TIEPEKUBAIOTh HACIIIKYU BIAHU.

Kurouosi cioBa

TICUXOJIOT1YHA JOTIOMOTa, BHYTPIIITHRO TIEPEMIIIIeHI 0COOH, BiifHa, CTpEC, EMOITiiiHA
pEryJsiisi, MO3UTUBHA TICUXOJOTIs, TCHXOJOTIYHA CTIMKICTh, PEeCypcHl 3ycTpidi,
Emotional-Level Happiness Management (ELHM).

Beryn

[ToBHOMacmITaOHa BiifHA B YKpaiHi CIPUYMHIIIA 3HAYHI COIliabHI Ta TyMaHITapH1
HACJIIJIKH, Cepell SIKUX OJHUM 13 HaWCKJIAIHIIINX € MAaCOBE MEPEMIIIEHHS HACCJICHHS.
Minbitonu sroniei Oysu 3MYIIEeH] 3aJIMIIUTHA CBOT JJOMIBKHU Ta aJIallTyBaTUCS 10 HOBUX
YMOB JKHTTS, IO CYINPOBOKYETHCA 3HAYHUM IICHXOJIOTIYHMM HaBaHTAXKCHHSIM.
Brpara 3BUYHOTO COIIabHOTO CEpeIoBHUINA, TIEPESKUBAHHS TPAaBMAaTHYHUX TOIIN Ta
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TPUBAIUNA CTPEC CTBOPIOIOTH CKJIAJHI YMOBH AJIA HIATPUMAHHS TICUXOJIOTTYHOTO
OJ1aronoyy4us BHyTPIIIHBO MEPEMIIIIEHUX 0Ci0.

JocaimkeHHs y cdepi MO3UTUBHOI IICUXOJIOT1T Ta IICUXOJIOT1i TpaBMHU CB1/14aTh, 1110
TpuBajie nepeOyBaHHS y CTaHl CTPECy MOXE MPHU3BOAUTH 10 MIIBUIIEHHS PIBHA
TPUBOXKHOCTI, €MOILIITHOTO BUCHAXEHHS Ta BTPATU BIAUYTTS BHYTPIMIHBOT onopu [1].
VY 3B’s3Ky 3 IIUM OCOOJIMBOI aKTyaJlbHOCTI HaOyBalOThb MIAXOJH, CIPSMOBaHI Ha
PO3BUTOK €MOIIIMHOI CTIHKOCTI Ta BIJHOBJICHHS ICHUXOJIOTIYHUX PECYpCIB JIOAWHHU.

OaHuM 13 Ba)XJIMBUX HAINpPsMIB CY4YacHOI IICHXOJOTIYHOI HAayKd € TO3UTHBHA
MICUXOJIOTIA, KA TOCHIKY€E (DaKTOpH, 10 CHPHUSIOTH (POPMYBAHHIO MCHUXOIOTTYHOTO
Onaromonyyus JIOIWHU, PO3BUTKY 11 BHYTPIINIHIX pPECypCiB Ta 3AaTHOCTI 0
MEePEKUBAHHS KUTTEBOTO 3aJJ0BOJICHHS, IO JETAIbHO PO3MIANAEThCS Y pobdoTax M.
Cenirmana [2].

OnguuM 13 TIAXOMAIB, SIKMM MOXE 3aCTOCOBYBATHCS y POOOTI 3 JIFOAbMH, IO
MEePeXUIM HacHiIku BiHM, € Meton Emotional-Level Happiness Management
(ELHM) [3]. [anuii MeTon Opi€eHTOBAaHUN Ha YCBIIOMJIEHY POOOTY 3 MOYYTTSIMHU
JIOJIMHYU, PO3BUTOK HABMYOK €MOLINHOI camoperyisuii Ta GopMyBaHHS BHYTPIILIHBOI
IICUXOJIOTIYHOI OMIOPH.

MeToro naHOi CTarTi € TEOPETUKO-NPAKTUYHE OOIPYHTYBaHHS 3aCTOCYBAaHHS
merony Emotional-Level Happiness Management (ELHM) [4] y ncuxonoriuiii
poOOTI 3 BHYTPIIIHKO MEPEMIIIICHUMHU 0cO0aMi B yMOBax BIWHH, 30Kpema y (opmari
PECYPCHUX TICUXOJIOTIYHUX 3yCTplUeH.

1. Ilcuxo10TivYHI HACTIAKH BUMYLICHOIO IepeceIeHHA

1.1. CouiajiIbHO-IICUXOJIOTIYHU A KOHTEKCT BillHU

BiiiHa cTBOprO€ CKIagHUN COIIAIbHO-TICUXOJIOTTYHUN KOHTEKCT, y SIKOMY JIFOIU
CTHKAIOThCS 3 YHCIEHHUMH BUKIUKaMU. MacoBi TMepeMillleHHs HaceJIeHHS,
pYWHYBaHHS 1HQPACTPYKTYpPH, EKOHOMIYHA HeCTaOUIbHICTh Ta 1H(pOpMaliiiHe
nepeBaHTAXEHHS (POPMYIOTh CEpelOBHINE TMOCTIHHOT Hampyru. Y TakuX yMOBax
JIOIMHA 3MYIICHa aJanTyBaTHCS A0 HOBUX peajiii, 110 4acTo CYNPOBOIXKYETHCA
MOYYTTSIM BTPATH, HEBU3HAYEHOCTI Ta MICUXOJIOT1YHOT HECTA0ILHOCTI.

Bumyiiiene nepeceneHHs 1MoB’sa3aHe He e 3 GI3UIHUM MEePEMIIIIEHHIM, aje i
31 3HAYHUMH €MOLIIHHUMU MEPEKUBAHHSIMH, 30KpEMa BTPATOI0 3BUYHOTO CEPEIOBUIIIA,
COIIaIbHUX 3B’ SA3KIB 1 CIOCOOY KUTTS. JloCHiIPKEHHS CB14ATh, 110 TIEPECETICHIT YacTO
MepPEeKUBAIOThH MIABUIICHUN PIBEHb CTPECY, TPUBOKHICTH Ta TPYAHOIII ajanTallii, a B
OKpeMHUX BHUIAJKaXx — MOCTTpaBMaTtu4Hi peakuii. Came TOMYy TICHXOJIOT14YHA
MiATPUMKA € Ba)KJIMBOIO CKJIAJOBOIO JIOTIOMOTHU JFOMSIM, SIKi TEPEKHIN BUMYIICHE
nepeceseHHsl.

1.2. OcHOBHI NCUXO/IOTIYHI TPYAHOILII BHYTPIIIHBO NMepPeMillleHUX 0Ci0

BHyTpimiHRO nepemilieHi 0coOM CTHUKAIOThCS 3 KOMILIEKCOM TCHUXOJIOTTYHHMX
TPYAHOLIIB, MOB’S3aHUX 13 NEPEKUTUMHU TPABMATUYHUMU MOJIIMHU Ta HEOOXITHICTIO
ajanTarlii 10 HOBUX YMOB XUTTS. OHIEIO 3 HAUTIONMTUPEHIMNUX TPOOJIEM € XPOHIUYHUN
CTpec, II0 BHUHUKA€ BHACHIJOK TPUBAJIOro MepeOyBaHHS y CTaHi HeOE3NeKu Ta
HEBHM3HAUEHOCTI 1 IPOSBIIAETHCS Y BUTTISI TPUBOKHOCTI, EMOIIIMHOTO BUCHAKEHHS Ta
BHYTPILIHBOI HAMIPYTH.
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BaxxnuBum QaxTopoMm € TakoX MepeKUBaHHSA BTPATH, MOB’S3aHE 3 PO3TYKOIO 3
JIOMOM, OJM3bKUMH JIIOAbMU Ta 3BHYHHM COLIaIbHUM cepenoBuineM. Kpim Toro,
NepeceseHIll 4acTo CTUKAIOThCS 3 TPYAHOIIAMU COIIAJbHOI ajanTarlii, 30KpemMa
1HTerpallli y HOBy CIUIBHOTY Ta BIJIHOBJICHHS COIllaJIbHUX 3B’ SI3KIB.

1.3. 3HaYeHHS NCHUXOJOTIYHOI MIATPMMKH JJIsl BiJJHOBJIEHHSI BHYTPIIIHIX
pecypciB

[TcuxosnoriyHa miaATpUMKA BIAITpae BaXKIMBY POJIb y MPOIIEC] aianTariii JroaeH, saKi
NEePEeKUIN BUMYIICHE TepecesieHHsl. BoHa cnpusie 3HMKEHHIO €MOIIHHOI HampyTH,
BIIHOBJICHHIO BIIUYTTS O€3MEKH Ta CTaOLII3aIlli ICHXOJIOTTYHOTO CTaHYy.

Ocob6nuBe 3HAYCHHS Ma€ PO3BUTOK €MOIIMHOI CTIHKOCTI, IO TO3BOJISIE JIIOAMHI
30epiraTd BHYTPINIHIO PIBHOBArY y CKJIAHUX JXUTTEBUX oOcTaBuHaX. lIpakTuku
poOOTH 3 EMOUIMHUMH CTaHAMU JOMOMArarTh YCBITOMIIIOBAaTH BJIACHI MEPEKUBAHHS
Ta (popmMyBaTH OLIBII PECYPCHI PEaKIIii.

VY 1bOMY KOHTEKCTI €()EKTUBHUM IHCTPYMEHTOM IICUXOJIOTTYHOI IONOMOTH MOKYTh
BUCTYNIaTH PECYpPCHI TICHUXOJIOTIYHI 3yCTpiul, $KI CTBOPIOIOTH MIATPUMYIOUE
CEpEeNIOBUIIIE /IJIs1 BITHOBJIICHHS BHYTPILIHIX PECYPCIB Ta PO3BUTKY HABUYOK €MOIIIMHOT
caMOpETyJIsLIi.

2. Cy4acHi migxoam ncuxoJ0riYHOI JOMOMOTY Y KPU30BUX YMOBax

2.1. Ilcuxos0orivHa NiATPUMKA B YMOBAX BiliHH

[ToBHOMacIITaOHa BiliHAa CTBOPIOE CKJIAJHI MICUXOJOTIYHI YMOBH, Y SIKHX JIFOJUHA
MEpPEeKUBAE TPUBAIUNA CTpPEC, BTpAaTy CTAOUIBHOCTI Ta HEOOXIJHICTh ajganTamii A0
HOBHUX JKUTTEBUX 00cCTaBUH. OCOOJIMBO Bpa3IMBOIO KATErOPIEI0 € BHYTPIIIHBO
nepeMileHi 0coOu, sIKi CTUKAIOTHCS HE JIUIIE 3 HACIIIKaMU TPaBMaTUYHUX TOJIIH, ajie
W 13 TpyAHOLIAMH COIlalbHOI Ta TMCHUXOJOTIYHOI ajanTaumii. ¥ TakuxX yMoBax
MICUXOJIOTIYHA JIONIOMOra CIpsSMOBaHAa Ha CTaOLI3alil0 €MOLIMHOrO CTaHy Ta
BIJIHOBJIEHHSI BHYTPIIIHIX PECYPCIB JIIOAUHU.

EdexTuBHUM MiAX0A0M Y pOOOTI 3 THOIMH, 1110 MEPEKUBAIOTH HACIIIKA BOEHHOTO
ctpecy, € meron Emotional-Level Happiness Management (ELHM) [5]. Meton
CIPsIMOBaHUH Ha yCBIJOMJIEHY POOOTY 3 MOYYTTSMHU JIFOMWHU Ta PO3BUTOK 3AaTHOCTI
PETYJIIOBATH BJIACHI €MOIIIiHI CTaHU. Y KOHTEKCTI BITHU Ta BUMYIIIEHOTO TIEPECEICHHS
Taka poOOTa JOTMOMara€ BiJIHOBIIOBATH BHYTPINIHIO PIBHOBary Ta ICHUXOJOTIUYHY
CTaOUTBHICTb.

Meton ELHM 06a3yetscss Ha pO3yMIHHI TOTO, IO E€MOIlIMHI TepeKUBaAHHS
BIJIIrPaIOTh KIIFOYOBY POJIb y CIPUMHATTI )KUTTEBUX MOJINA. TpuBanuii crpec, cTpax Ta
HEBHM3HAYCHICTh MOYKYTh HAKOTIMIYBATHUCS 1 BIUTUBATH Ha 3/1aTHICTH JIIOAWMHU TPUAMATH
pILIEHHS, B3aEMOAISTU 3 OTOYEHHSIM Ta MiATPUMYBATH BHYTPIILIHIO piBHOBary. Tomy
BAXKJIMBOIO CKJIAJIOBOIO TCHUXOJOTIYHOI JIOMOMOTHM € PO3BUTOK YCBIJOMJICHHS
EMOIIMHUX CTaHIB Ta HABUYOK iX PETYJISIIIi.

VY poboti 3 mepecenenisamMu Meron ELHM cTBoproe CTpyKTypoBaHUiA MpoIec
MICUXOJIOTTYHOI MIATPUMKH, Y MEKaX SIKOTO JIFOIMHA TOCTYIOBO BITHOBIIIOE€ KOHTAKT 13
BJIACHUMU TTOUYTTSIMU, BAUTHCS PO3IMI3HABATH EMOIlIHI peakilii Ta hopMyBaTu O1IBII
pecypcHi crmocoOu TepeXMBaHHS CKJIaAHUX cuTyamid. lle crhpusie 3HMKEHHIO
TPUBOXKHOCTI, EMOI[IHHOTO BUCHAXEHHS Ta TICUXOJIOT1YHO1 HATIPYTH.
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OcoOmuBy e(EeKTUBHICTH METOA JEMOHCTpYyE Yy TpymoBUX ¢opmarax
MICUXOJIOTIYHOI POOOTH, JI€ CTBOPIOIOTHCS YMOBHM [IJIi B3a€MHOI MIATPUMKHA Ta
(dbopMyBaHHSI BIAYYTTS CHUIBHOCTI. Y TaKMX yMOBaxX JIOIM MOXYTh O€3MEYHO
JOCIHIJIPKYBaTH BJIacHI MEpEKUBAaHHS Ta TOCTYMOBO BIJIHOBJIIOBATH BHYTPIIIHIO
CTIHKICTb.

TakuM 4YWHOM, IMCHXOJIOT1YHA MATPUMKAa B YMOBaX BiIMHU MOTpelye MiaXOMiB,
CIIPSIMOBaHMX Ha POOOTYy 3 EMOIIIMHUMM CTaHaMH Ta BIAHOBJIICHHS BHYTPIIIHIX
pecypciB momuau. Metog Emotional-Level Happiness Management (ELHM) [6]
BUCTyTNa€e e€(EKTUBHUM IHCTPYMEHTOM CTabinmi3aiii eMOIIHHOTO CTaHy Ta PO3BUTKY
MICUXOJIOTIYHOI CTIMKOCTI.

2.2. PecypcHi 3ycTpivi ik popMAaT ICUXOJIOTIYHOI JONOMOTY 3 BUKOPUCTAHHAM
merony ELHM

VY po0oTi 3 BHYTPIIIHBO NEPEMIIIEHUMH 0CO0aMU BaXKJIMBO CTBOPIOBaTH (popMar
MICUXOJIOTIYHOI MIATPUMKH, SKUM JoMoMarae He JIMIIEe OOrOBOPIOBAaTH CKJIAJIHI
MepeKUBaHHS, ajieé ¥ BIJIHOBJIIOBATH BHYTPIIIHI pecypcH ToauHu. OIHUM 13 TaKuX
dbopmatiB € pecypcHi IMCUXOJOTIYHI 3yCTpidi, y MeXKax SKHUX 3aCTOCOBYETHCS METOJ
Emotional-Level Happiness Management (ELHM) [3].

Metonq ELHM crnpsimoBanuii Ha yCBIJIOMIJICHHSI, TpaHC(HOPMAILIII0 Ta PETYIAIII0
MOYYTTIB, IO € 0COOIMBO BXKIMBUM JIJIs1 JIIOZCH, SIK1 MEPEKIIIA TPABMATUYHUHN JI0CB1]T
BIfHM Ta BUMYIICHOTO TMEpPECENICHHS. Y MeXKax PeCcypCHHX 3yCTpiued meu mijaxina
J03BOJISIE CTBOPUTH CTPYKTYPOBAHUH Tpoiiec poOOTU 3 EMOIIMHUMU CTaHAMU, STKUI
J0TIOMara€e y4acHMKaM IIOCTYIIOBO BIJIHOBJIOBATH BHYTPILIHIO pPIBHOBAry Ta
MICUXOJIOTTYHY OTOPY.

BaxnuBoro  yMOBOIO  e€(pEeKTMBHOI poOOTH €  CTBOPEHHs  OE3MEe4YHOro
TICUXOJIOTIYHOTO MPOCTOPY, Y IKOMY YIACHHUKH MOXXYTh BIIKPUTO TOBOPHUTH TIPO BJIACHI
nepexxuBaHHsA. ATMocdepa I0BIpYM Ta MIATPUMKH CIPUA€E 3HMKEHHIO BHYTPIIIHBOI
HaIpyTH Ta BiJHOBIICHHIO KOHTAKTY 3 BIACHUMH MOYYTTSIMHU.

CyTTeBY poib BiFIrpae TakoX MIATpUMYIO4Ya TpynoBa auHamika. [lepeOyBanus y
rpyni Jroned 3 momiOHUM JOCBioM GopMye BITUYTTS CHIIBHOCTI Ta B3a€EMHOI
MIITPUMKH. YYaCHUKH MOXKYTh JIJTUTHCS TIEPEKUBAHHAMU, OOMIHIOBATHCS JIOCBI1IOM
TMOJI0JIAHHS TPYAHOIIIB 1 OTPUMYBATH €MOIIIHY MIATPUMKY.

VY mporeci pobOTH y9aCHUKH BUAThCSl YCBIJOMIIFOBATH BJIACHI €MOIIMHI CTaHH,
pO3Mi3HABaTH BHYTPIIIHI OJIOKM Ta TMOCTYMOBO TpaHCPOPMYBATH JI€CTPYKTHUBHI
MepeKMBaHHs y OUIbIl pecypcHi. [le cnpusie 3HMKEHHIO TPUBOXKHOCTI, €MOIIIIHOTO
HaIPYKCHHS Ta TICUXOJIOTIYHOT BTOMH.

TakuM 4YMHOM, pecypcHI 3yCTpiul 3 BHUKOpHCTaHHSIM Merony Emotional-Level
Happiness Management (ELHM) [3] cTBoprotoTh epekTuBHUI (hOpMaT MCUXOIOTTHHOT
JOTIOMOTH  JIFOMIAM, SIKI TEPEeXKWIM HACHIJIKW BIWHU, CHOPUSIOYH BIJHOBJIECHHIO
BHYTPIIIHBOI PIBHOBArM Ta PO3BUTKY MCUXOJIOTTYHOT CTIMKOCTI.

3. Merox ELHM sik iHCTPYMeHT ICHUXOJIOTiYHOI MIATPUMKH NepeceeHliB

VY cyuacHuWX yMoOBax BIfHM Ta MacOBOTO TEPEMIIICHHS HACEICHHS 0COOJIMBOTO
3HaYEHHS1 HAa0yBaIOTh TICUXOJIOT1UHI IMiIXOH, CTIPSIMOBaHI Ha BiTHOBJICHHS €MOIIIHOT
pPIBHOBaru JIIOAWHUA Ta PO3BUTOK BHYTPIIIHBOI CTiMKOCTI. Bumyriene mepeceneHHs
CYNPOBOIKY€ETHCSI 3HAYHUM TICUXOJIOTIYHUM HABAaHTAKEHHSAM, IO TPOSBISETHCSA Y
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BUIVISIAI TPUBAJIOTO CTPECY, MIABUIICHOT TPUBOXKHOCTI Ta TPYIHOILIB ajanTarii a0
HOBUX YMOB JKHUTTS. Y TakuX OOCTaBHHAX BAXKIMBOIO CKJIAIOBOIO TMCHUXOJIOTTYHOI
JIOTIOMOTH € Po0OTa 3 E€MOI[IMHUMHU CTaHaMH JIIOAMHM Ta PO3BUTOK HABUYOK iX
YCB1JIOMJICHHS 1 peryJIsIlii.

OpHuM 13 MiAXOIIB, CIPSIMOBAHMX HA CUCTEMHY POOOTY 3 €MOIIiiHOI0 cdeporo
moauHu, € wmeTtoq Emotional-Level Happiness Management (ELHM). Meton
OpIEHTOBaHWI Ha YCBIOMJICHHsI MOYYTTIB, TpaHCHOpMAIlI0 €MOIIMHUX CTaHIB Ta
(opMyBaHHS BHYTPIITHEOI TICHXOJNOTIYHOI omopu. MOro 3acTOCyBaHHS CTBOPIOE
CTPYKTYPOBAaHUN MpoOIEC POOOTH 3 €MOLIMHUMHU TMEPEeKUBAHHSAMU, IO € OCOOIHMBO
BOKJIMBUM JISI JIFONIEH, SIKI TIEPEKUIM TPAaBMAaTUIHUIN JOCBI BIHHU Ta BUMYIIEHOTO
MepeCcesICHHS.

Meton ELHM 0a3yeThcst Ha 17€1, 0 BHYTPILIHIA CTaH JIOAUMHA 3HAYHOIO MIPOIO
BU3HAYAETHCS 3/IaTHICTIO YCBIJIOMJIIOBAaTH BJIACHI MOYYTTS. Y CHUTYaIIsIX TPUBAJIOTO
CTpeCy €MOLiiHI peakuii MOXXyTh HAKONMYYyBaTUCS Ta YCKIAIHIOBaTH HPOLEC
apanraiii. PoboTa 3 modyTTSMU J103BOJISIE Kpallle PO3YMITH BIIACHI NEPEKUBAHHS,
3HIDKYBAaTH PIBEHb EMOIIIHOTO HampyXeHHs Ta QopmyBaru OUIbII CTaOUTbHUN
TICUXOJIOTTYHHUM CTaH.

BaxxnmuBoro ocobnuBicTio Metony ELHM € #ioro cTpyKTypoBaHICTb, 1110 JTIO3BOJISE
CUCTEMHO TPAIIOBAaTH 3 PI3HUMH PIBHSIMU EMOIIMHOTO JOCBIAY JOAWHH. Meton
nependadae MOCIIIOBHY POOOTY 3 MOYYTTSIMH, Y MEXKaxX SIKOi JIFOJUHA TOCTYIOBO
MEePEXOUTh Bl CTaHIB BHYTPIIIHBOI HAIPYrd 10 OUIBII PECYPCHUX EMOLIIHUX
NEPEKUBAHb.

KirouoBuM e€1€MEHTOM METOAYy € KOHIIEMIiE CEMU pPIBHIB TMOYYTTIB, IO
B1I00pa)KaloTh PI3HI €Tanu €MOLIIHOr0 PO3BUTKY Ta BHYTPIIIHBOI TpaHc(opMallli
monuHA. PoboTa 3 muMu piBHAMU JO3BOJISIE TICPEXOANTH Bijl IEPSIKUBAHHS CKIIQTHUX
eMoIIii 10 opMyBaHHS OUTbII CTA0LTLHUX BHYTPIIIHIX CTaHIB.

VY nporeci NCUXoa0riyHOT poOOTH YYaCHUKU HABYAOThCS:

e YCBIJOMITFOBATH BJIACHI €MOIIiiHI peaKIlii;

¢ PpO3IMi3HABATH BHYTPIIIHE EMOI[IITHE HAMPY>KECHHS;

¢ TOCTYNOBO TpaHC(OPMYBATU CKIIAHI IEPESKUBAHHS;

o (QopMmyBaTH OLTBII PECYPCHI €MOIIIHI CTaHH.

Takuii miaxia € 0coOOIUBO BKIMBHUM Y POOOTI 3 JIFOIBMH, SIKI TIEPEKUIIA HACITIIKH
BIMHHM, OCKUTBKH PO0OOTa 3 MOUYTTSIMH JOTIOMAara€e 1HTEerpyBaTH MEPEKUTHI JOCBIJ Ta
3HHM>KYBaTH pPiBEHb €MOI[IITHOT HANPYTH.

3actocyBanHsi merony ELHM y poOoTi 3 mepeceneHusIMU COpUsie HE JIUIIe
3HM>KEHHIO TPUBOXKHOCTI, aje W pO3BUTKY BHYTPILIHIX PECYpPCIB JIOAUHU. Y YaCHUKU
MICUXOJIOTTYHUX 3yCTPidei MOCTYMOBO B1IHOBIIIOIOTH 3/JaTHICTh YCB1JOMJIFOBATH BJIacHI
MoTpedu, MpuitMaTH pilieHHs Ta OyIyBaTH MOAAIbIII )KUTTEBI IJIAHHU.

Takum unnoMm, meton Emotional-Level Happiness Management (ELHM) mosxke
po3msiAaTucs K €(EeKTUBHUN 1HCTPYMEHT TICHUXOJIOTIYHOI MIATPUMKHU JFONEH, SKi
MEePEXKUBAIOTh HACTIKY BIMHU, OCKIJIBKH CHpUsi€ cTaOLIi3aIii eMOIIHOTO CTaHy Ta
B1JIHOBJICHHIO BHYTPIIIHHOI CTIMKOCTI.
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4. IlpakTnune 3acrocyBannsa Merony ELHM y pecypcHHX NICHXOJIOTiYHHX
3ycTpivax

[IpaktTuyna peanizamiss Metogy Emotional-Level Happiness Management
(ELHM)[5] y po60Ti 3 BHYTPIIITHBO MTEpEMIIIICHUMHU 0CO0aMHU 31HCHIOEThCS Y hopmari
PECYPCHUX MCHUXONOTIYHUX 3ycTpidueil. Takuil dopMaT 103BOJISIE TOENHATH TPYIIOBY
B3a€MOJIIIO 3 CHCTEMHOIO pOOOTOIO 3 EMOIIIHHUMU CTaHAMU YYACHUKIB.

PecypcHi 3ycTpidui OpraHizoBYIOThCS K O€3MEYHHI ICHXOJIOTTYHHIN MPOCTIp, Y
SKOMY YYaCHUKH MOXYTh BIIKPUTO TOBOPUTH PO BIACHI MEPSIKUBAHHS, OTPUMYBATH
HiATPUMKY Ta TOCTYNOBO BiJHOBIIIOBATH BHYTPILIHIO piBHOBary. [lin gac 3ycrpiueit
CTBOPIOETHCSI aTMoc(epa MOBIpH, B3a€MHOI TMOBAard Ta MPUNHATTS, IO CHpPUSIE
(hOpMYBaHHIO BIIYTTS TICUXOJIOTIYHOT OE3ITEKH.

VY Mexkax Takux 3ycTpiuel 3acTocoBYIOThCS enemenTu merony ELHM, cripsimoBani
Ha YCB1JIOMJIEHHS] EMOLIMHUX CTaHiB, pOOOTY 3 MOYYTTAMH Ta (POPMYBAHHS PECYPCHUX
nepexxuBanb. PoOoTa Oymy€eThCsi TOCTYIOBO, IO TO3BOJISIE€ y9aCHUKAaM Y KOM(QOPTHOMY
TEeMII JOCIKYBaTH BJIACHI €MOITIHHI peakIlii Ta 3HaXOIUTH HOB1 CIIOCOOM B3aeMOJIIi
31 CBOIMH MEPEKUBAHHIMH.

BaxxnuBUM acnekToM pecypcHHX 3yCTpidued € rpyroBa MIATPUMKA, sSIKa CTBOPIOE
yYMOBH ISl JOPMYBaHHS BIIUYTTS CHIJILHOCTI Ta B3a€EMOPO3yMiHHA. Y YaCHUKH MalOTh
MOXJIMBICTh JUIMTHCS BJIACHUM JIOCBIJIOM, CJIyXaTH ICTOpli I1HIIMX JIIOAEH Ta
YCBIJTOMJIIOBATH, 1110 TXHI TIEPEKUBAHHS € IPUPOTHOIO PEAKIIEI0 HA CKIIAIHI )KUTTEBI
00CTaBHHU.

VY mpoueci pobotn 3 meronoM ELHM yyacHUKM TOCTYIIOBO HaBYAarOThCS
pO3Mi3HaBaTH BJAacHI €MOLIKHI CTaHU, YCBIJOMIIIOBATH BHYTPIIIHI MEPEKUBAHHS Ta
(dhopmyBaTH OUIBIIT PECYpPCHI CIOCOOU pearyBaHHs Ha CKJIAJIHI )KUTTEB] cuTyarllii. Taka
poOoTa copusie 3HUKEHHIO PIBHA TPUBOXKHOCTI, EMOLIMHOIO HampyXeHHS Ta
MICUXOJIOTIYHOTO BUCHAKCHHHI.

[IpakTyHU NOCBIA MPOBENECHHS PECYPCHUX 3yCTpiued MOKa3ye, M0 CUCTEMHA
poOoTa 3 eMOIIWHMMU CTaHAMHU JI03BOJISIE YYaCHUKAM IOCTYIOBO BIJHOBIIIOBATH
BHYTPIIIHIO CTAaOUIBHICTh Ta (HOpMyBaTH OLIBII CTIMKE CTaBICHHS MO0 KUTTEBUX
TPYAHOIIIIB.

Takum uwmHOM, 3actocyBanHs Mertony ELHM y dopmari pecypcHux
MICUXOJIOTTYHHUX 3yCTpiuei CTBOPIOE €PEKTUBHI YMOBH ISl TICUXOJIOT1YHOT TATPUMKHU
JIIOZIEeH, K1 IEPEKUITN HACHiIKK BiiHU. Lleit miaxin cnpusie BITHOBIEHHIO BHYTPIIITHIX
pecypciB, PO3BUTKY E€MOILIMHOT YCBIIOMJICHOCTI Ta ()OPMYBAaHHIO ICHUXOJOTTUHOI
CTIAKOCTI.

5. Ilpaktuyna edexTuBHicTh 3actocyBanHss Merony ELHM y pooOorti 3
nepeceieHUsIMU

[IpakTyHa poOoTa 3 BHYTPILIHBO MEPEMIIICHUMU 0CO0AMU TIOKAa3ye, IO JIFOIH,
Kl TIEPEeKUSIM JOCBIA BIMHM Ta BUMYIIEHOIO NEPECENCHHS, YaCTO CTUKAIOThCA 3
MIBUILIEHUM PIBHEM €MOIIIMHOI HAMPYTH, TPUBOXKHICTIO Ta BIAYYTTSAM BHYTPIIIHBOT
HecTaluTpHOCTI. TpuBane nmepebyBaHHS y CTaHI HEBU3HAYECHOCTI MOXKE TMTPU3BOAUTH 10
TICUXOJIOTIYHOTO BUCHAXKEHHS, BTPATH KUTTEBUX OPIEHTUPIB Ta 3HUKEHHS 3AaTHOCTI
JIONWHK aJanTyBaTUCS O HOBUX YMOB XUTTA. CamMe TOMY Ba)KJIMBHM 3aBJIaHHSM
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MICUXOJIOTIYHOI JOMOMOTH € BIAHOBJICHHS BHYTPIIIHIX pECypCiB JIOAUHU Ta
(hopMyBaHHS IICUXOJIOTTYHOI CTIHKOCTI.

3acrocyBanusi metogy Emotional-Level Happiness Management (ELHM) [6] y
poOOTI 3 TEepeceNICHIIMU JAEMOHCTPYE TIO3UTHBHI PE3yJabTaTH y cTadimizarii
€MOIIITHOTO CTaHy YYaCHHUKIB pecypcHux 3ycTpiueil. CucreMHa poboTa 3 Moy TTsIMU
JI03BOJISIE  JIIOASIM TIOCTYTOBO YCBIJOMJIIOBATH BJIACHI €MOIIIMHI TIEpeKUBAHHS,
3HMKYBATH PIBEHb BHYTPIIIHBOI HAIPYTy Ta GOpMyBaTH OLIBII pECYpPCHI BHYTPIIIHI
CTaHH.

VY mporeci y4acTi y peCypCHHX TICUXOJIOTIYHHX 3yCTpidax yYaCHUKH BiJ3HAYAIOTh
KUIbKa Ba)XJIMBUX 3MIH Yy CBOEMY TicMXojoriyHomy crani. Hacammepen
CTHIOCTEPITaeThCsl 3HMKEHHS PIBHS TPUBOXKHOCTI Ta €MOIIIHOI HAMpPyTH, 10 € OIHUM
13 KJIFOYOBHUX MOKA3HUKIB cTaOUII3aIlll ICUXOEMOLiitHOro cTany. Pobora 3 mouyTrsimu
JoroMarae JIFOAUHI Kpalle YCBIJOMJIIOBATH BJIACHI TEPEXKUBAHHSA Ta IOCTYIOBO
3HAXOJUTHU BHYTPIIIHI PECYPCH JUIS X MMPOKUBAHHS.

[Ile omHUM BaXJIUBUM PE3YJAbTAaTOM € BIJHOBIICHHS BHYTPIIIHBOTO BIAUYTTS
CTaOUTBHOCTI Ta TICHUXOJOTIYHOI omopu. Jltomu mnoymHaKTh OUIBII YCBIJIOMJIEHO
CTAaBUTUCA JI0 BJIACHUX €MOIIii, 1m0 crpusie (GOpMyBaHHIO 3[aTHOCTI PEryJIIOBAaTH
BHYTPIIIHII CTaH HaBITh y CKJIQIHUX )KUTTEBUX 0OCTaBHUHAX.

Kpim TOrO, y4acHHKHU peCcypCHUX 3yCTpiduel Bi3HAYAIOTh MOKPAIIECHHS 31aTHOCTI
JI0 COLIAJIbHOT B3a€MOJIIi Ta ajanTailii A0 HOBHX YMOB XHUTTS. [pymnoBuii dbopmar
pobotu crpusie GopMyBaHHIO MIATPUMYIOUOTO CEPEIOBUINA, Y SIKOMY JIFOAU MOXYTh
TUIMTHUCS BIACHUM JIOCBIIOM, OTPUMYBAaTH MiATPUMKY Ta BIIUyBaTh ce0€ YaCTHHOIO
CIIUJIBHOTH.

Baxxi1BUM acleKTOM € TaKOXK IMiIBUIIICHHS PIBHS €MOIIMHOI YCB1AOMJICHOCTI, 1110
JI03BOJISIE YYACHUKAM Kpalle pOo3yMITH BJacHI BHYTPIIIHI TPOLECH Ta OLIbII
e(eKTUBHO pearyBaTH Ha >KUTTEBI TPYOHOIIl. Y pe3ylnbTaTi Takoi poOOTH JIOIU
MOCTYNOBO BIJHOBIIIOIOTh 3/1aTHICTh MJIAaHYBaTH MailOyTHe, MpuiiMaTd pilIEHHS Ta
OyJyBaTu HOBI KUTTEBI CTpATeETTii.

TakuM 4YMHOM, TIPAKTUYHHUI JOCBiJ BHKOpucTaHHs Mmetonxy ELHM y pobori 3
MEPECENICHIIMA  CBIIYUTh TPO HOro €QEeKTUBHICTh Yy TMPOIECI TCUXOJIOTTYHOT
MIATPUMKH JIFONEH, K1 MEepex U HacCHiAKu BiitHU. CuctemMHa poOoTa 3 eMOIliHHUMU
CTaHAMHU CIIpUsie CcTadumi3alli MCUXOEMOIIMHOTO CTaHy, PO3BUTKY BHYTPIIIHBOI
CTIWKOCTI Ta BITHOBJICHHIO TICUXOJIOTTYHUX PECYPCIB JIIONUHH.

BucHoBku

[IpoGnema NCUXONOTIYHOI MIATPUMKH BHYTPIIIHBO MEPEMIIIEHUX OCIO y mepiof
BilHU € HaJ3BHYaiHO aKTyaJIbHOIO IJIsi CYYacCHOTO YKPaiHCHKOTO CYCHiJIbCTBA.
Bumyiiene mnepeceneHHs, TNEPEKUBAHHS TpPaBMAaTUYHUX TMOAINM Ta HEOOXITHICTh
amanTamii 0 HOBHX JKHUTTEBUX YyMOB CTBOPIOIOTH 3Ha4HE TICHXOJIOTIYHE
HaBaHTa)KCHHS, K€ MO)KE HETaTHBHO BIUIMBAaTH Ha EMOIIMHMN CTaH JIFOAWHU Ta il
3MaTHICTD J0 MOJANBIIOTO PO3BUTKY.

VY Takux ymoBax OCOOJMBOTO 3HAYCHHS HAOYBalOTh MIAXOAW TCHXOJIOTIYHOT
JIOTIOMOTH, CIIPSIMOBAaH1 Ha BiJTHOBJICHHS BHYTPIIIHIX PECYPCIB JIIOAMHH, CTAOLTI3AIlII0
€MOIIIITHOTO CTaHy Ta PO3BUTOK MCUXOJIOTIYHO1 CTIHKOCTI. OTHUM 13 TAaKUX TIIXOMIB €
meton, Emotional-Level Happiness Management (ELHM), sikuii opieHTOBaHU# Ha
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YCBIIOMJIEHY pPOOOTY 3 TMOYyTTIMH Ta (OpMyBaHHS HABUYOK EMOIIIHOI
caMOperyJsIlii.

VY xof1 A0CHiIKeHHs 0YyJI0 MPOaHaIi30BaHO IICUXOJIOTTYH1 HACTIIKA BUMYIIIEHOTO
nepeceieHHs, PO3NISIHYTO Cy4YacHI MiAXOAW TMCHUXOJIOTIYHOI JOMOMOTH Y KPU30BHUX
yMOBaX Ta OOIPYHTOBAaHO MOXJIHMBOCTI 3actocyBaHHa Merony ELHM y poborti 3
BHYTPIIIHBO TepeMinieHuMu ocobamu. OcobnuBy yBary Oyio mpuaiieHo ¢opmary
PECYpPCHUX IICUXOJIOTIUYHUX 3ycTpiueH, y mexax skux Mmetoq ELHM Moxe ehekTuBHO
3aCTOCOBYBATHUCA JUIsl POOOTHU 3 EMOIITHIMH CTaHAMHU YYaCHUKIB.

[IpakTuHUi AOCBIA MPOBEIACHHS PECypCHUX 3yCTpiued CBIOYUTH, IO
3actocyBanHs Metony ELHM crpusie 3HIKEHHIO PiBHS TPUBOXKHOCTI, cTalimi3arii
€MOLIIHOTO CTaHy Ta BiJHOBJICHHIO BHYTPIINIHKOI TMCHXOJOTIYHOI OMOPH IIOAWHHU.
Pobora 3 mouyyTTAMH [03BOJISIE YYaCHUKAaM Kpalle YCBIJOMJIIOBaTH BIIACHI
nepexxuBaHHs, (GOpMyBaTH OLJIbII PECYPCHI BHYTPIIIHI CTaHU Ta pO3BUBATH 3/1ATHICTh
e(heKTUBHO aIalTyBaTHUCS 10 HOBUX KUTTEBUX YMOB.

Otrxe, wmetonq Emotional-Level Happiness Management (ELHM) wmoxe
po3misiAaTucs K €(EeKTUBHUN 1HCTPYMEHT IICHXOJIOT1YHOI MIATPUMKHU JIONEH, SKi
TIePEeKMBAIOTh HACIIIKH BiliHH Ta BUMYIICHOTO TepeceneHHs. Moro 3acTocyBaHHS y
dbopmarti peCypCHHUX MCUXOJOTIYHHMX 3YCTpIUeH CIpHUs€E BITHOBICHHIO TICUXOJIOTIYHOT
pIBHOBaru, pPO3BUTKY €MOIIIAHOT YCBIJIOMJIGHOCTI Ta (DOPMYBaHHIO BHYTPIIIHBOI
CTIMKOCTI, IO € BaXJIMBUMH yMOBaMHU IOAANIBINOI ajanTarii Ta 0COOHMCTICHOTO
PO3BUTKY JIIOMHH.
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IITCP: HOHATTA TA HCUXOJIOT'TYHA JOIIOMOT A

Ilemer Jlimiana AnapiiBHa

3100yBay BHILOI OCBITH OCBITH (DaKyJIbTETY

BIMCBKOBOT IICUXOJIOT1] Ta COIliaIbHOT POOOTH

BiticbkoBuii iIHCTUTYT KHiBCHKOTO HaIlIOHATBLHOTO YHIBEPCUTETY
imeHi Tapaca IlleBuenka

[ToctrpaBmatnunuii crpecoBuit posnan (IITCP) — 1e ncuxiyHuil craH, KN
BUHUKAE MICIIA MEPEKUBAHHA Ty>KE€ CUIIBHUX TpaBMAaTUYHUX moAii. Jlo Takux momin
MOXKYTh HaJIeKaTH BiliHA, HACWJIHCTBO, aBapii, CTUXIMHI Juxa a0 1HII CUTYyaIlii, 110
CTaHOBJISATh 3arpo3y KUTTIO YW 370pOB’10 JroauHu. Llei po3nan MokHA TOPIBHATH 3
IJIMOOKOIO TICMXOJIOTIYHOKO PaHOIO, SIKa 3’SIBISIETbCSl MICHS CHIJIBHOTO CTpecy 1
MPOJOBKYE BIUIMBATH HA JIIOIMHY HABITh YEPe3 TPUBAIMI Yac MICIsS MO

Jronu, siki marote IITCP, wacto 3HOBY 1 3HOBY NEpPEXHBAIOTh TPaBMAaTH4HI
cnoragyu. BoHn MOXYyTh BUHUKATH PaNTOBO, Y BUIJIAJI HAB I3IMBUX TyMOK, CIIOTaJiB
a0o0 CTpalIHUX CHIB. ¥ Taki MOMEHTH JIFOIMHA BIIUyBa€ CHJIbHI €MOIllii, HIOU MO
B1J10yBaeThCsl 3HOBY. Uepes 1ie JIoAHa HaMaraeThCsl YHUKaTH BChOTO, 1110 Haraaye mnpo
MIEPEKUTY TPaBMY — MICIIb, JItoJel a00 po3MOB Ha It0 TeMy. Lle Mmoxke oOMexyBaTH i
3BUYHE JKUTTS Ta CIUIKYBaHHs. Takok MOXKYTh BUHUKATH TPYIHOIIIl 3 KOHIIEHTPAIIEIO
yBarv, 3MIiHM HACTpPOIO, TMOYYTTS MPOBHUHHU, COPOMY UM MOCTiMHOI TpuBoru. Ha
(G13UYHOMY PIBHI YaCTO CIIOCTEPITaeThCs MiABUIIICHA HAIIPYTa, BIAYYTTS HEOE3MEKH Ta
TOTOBHICTB JIO 3aXHCTY.

[TocTTpaBMaTUUHUI CTPECOBUI PoO3iaj MOB’SI3aHUM HE JIUIIE 3 TICUXOJOTTYHUMU
MepeKUBaHHAMU, ajie ¥ 3 MEBHUMHU 3MIHAMU y pOOOTI MO3KY Ta HEPBOBOI CHCTEMH.
[Ticnst cuibHOTO cTpecy esKl AUISTHKH MO3KY MOYMHAOTh (PYHKI[IOHYBATH 1HAKIIE, 10
BIUIMBA€E HA TIaM’SITh, EMOILIIT Ta PeaKLiio JOIUHUA Ha HeOe3neky. Hampuknaza, neHTpu
MO3KY, SIKI BIJANOBIJIalOTh 3a OOpOOKy emoliil Ta (OpMyBaHHS CIOTrajaiB, MOXYTb
pearyBatd OUIbII aKTMBHO a00 HaBIAKU MpaIloBaTH MeEHII edekTuBHO. Yepes3 1e
CHoragy Mpo TPaBMATUYHY MO0 MOXYTh BUHUKATH JIy>K€ SCKPABO Ta BUKIIMKATH
CUJIbHI €MOIIIMHI peakIii.

Oco6muBocTti nposiy [ITCP MOXyTh BIAPIZHATUCS 3aJ€KHO BiJl BIKY. Y JITEH,
HaMPUKJIAA, TPAaBMATUYHUHN JTOCBIJI 1HKOJHM TPOSIBISIETHCS Yepe3 MOBEIIHKY ado Tpy.
BoHu MOXyThb MOBTOpIOBaTH MOAIT y BUIVISIAL IrOp, JEMOHCTPYBAaTH CTpax, CHUIIbHY
MPUB’SA3aHICTH 10 JOPOCIHX a00 1HII 3MIHHU Y TTOBETIHIT.

VY ncuxonorigHii mpakTHUIll ICHye 6araTo maxoaiB A0 ponoMord JironsM i3 [TTCP.
Cepen HUX BHUKOPHUCTOBYIOTH PI3HI METOAM TCHXOTEpamii: apT-Teparilo, TiJIeCHO-
OpIEHTOBaHY Teparniio, ICUX0IpaMy, IHTEPIEPCOHAIIbHY Ta MCUXOJUHAMIYHY Teparniio,
a TaKOX CIeliajgbHl TporpaMu yIpaBiiHHSA cTpecoM. OmHAK HAyKOB1 JOCIIKEHHS
MOKa3yI0Th, 110 HAHOLIbIT ePEKTUBHUMHU € T1 METO/IH, SIKI O€3M0CEPEHBO MPALIOIOTh
13 TpaBMaTUYHUMU crioragamu [1].

[Ipoliec ncuXoa0riyHOT JONOMOTH 3a3BUYail MPOXOAUTH Yy Kibka etamiB. [lepimii
eran — craOutizaiis crtany. Ha npomy erami jiroguHa oTpumye iH(GOpMAILilO PO
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npupony [ITCP, BuuTbcs KOHTPOIIOBATH CBOi €MOIIii, OTTaHOBY€ HaBUYKU MOJAOTAHHS
CTpecy Ta IIyKae BHYTPIIIHI ¥ 30BHINIHI pecypcd MIATpUMKH. Jpyruii eram —
OTpallOBaHHSI TPABMAaTUYHOTO JNOCBiAY. Y O€3MeYHHMX yMOBax JIIOAWMHA IMOCTYIOBO
MOBEPTAETHCS /10 CIIOTa/IB PO TPABMATUYHY MOJII0, IO J0MOMAarae 3MEHIIUTH IXHIH
E€MOITIMHUI BIUIUB 1 3MIHUTH CTABJICHHS JI0 TIEPEXKUTOTO. TpeTiit eTan — BiAHOBJICHHS.
Bin cnpsmoBaHuii Ha MOBEPHEHHS 10 aKTUBHOTO >KUTTS, BIJIHOBJIEHHS COLIAJIbHUX
3B’SI3KIB, IHTEPECIB Ta BIIEBHEHOCTI y c001 [2].

[Tlin dwac mncuxomoriuHoi poOOTH TakoK BHUKOPUCTOBYIOTH pI3HI TEXHIKU
OTIpAIfIOBaHHS TpaBMaTHUHOTO HocBimy. Cepen HUX — JeTalbHEe BIATBOPEHHS MOJii B
ysiBi a00 MHMCHMOBE OMHMCAHHS TEepeXHuToro. lle momomarae moguHI CTPYKTypyBaTH
CBOI Cmorajy, 3pO3yMITH IOCIIJOBHICT, TOMIA 1 TMOCTYNMOBO 3MEHIIHWTH IXHIH
eMOIIMHUI BIUTUB. [HO/II TAKOK 3aCTOCOBYETHCS TIOBEPHEHHS 10 MICLISI MOA1T (SIKIIO 11€
MOXJIMBO), 100 JIOAMHA MOIJIA YCBIJIOMUTH, IO CUTyallld BXE MUHYyJAa 1 BOHA
nepelyBae y Oe3mnerr.

[Ile omaHMM BaXXJIMBUM HANpPSIMOM TICUXOJIOTIYHOI JIOTIOMOTHM € 3MiHa
Hee(DeKTUBHUX CHOCOOIB MHCICHHS Ta TOBEIIHKH. J[Js IIbOr0 BUKOPHUCTOBYIOTH
OOrOBOpEHHS, CIElialibHI  3allMTaHHSA, aHali3 I[EePEeKOHaHb Ta TIOBEIIHKOBI
EKCIIEPUMEHTH. 3aBIsKA IIbOMY JIIOJAMHA TOCTYIOBO IEPEnIsiIa€ CBOi CTpaxw,
3MEHIIY€ YHUKHEHHS 1 BAUTHCS pearyBaTh Ha CKJIAJIHI CUTYaIlii OUIbII aJalTUBHO.

HaiteextuBHnimum criocobom gomnomoru mpu [ITCP BBakaeThest mcuxoreparnisi.
Oco0nuBO pe3ylbTaTUBHUMHU € METOAM TPaBMOOPIEHTOBAHOI Teparii, 30Kpema
KOTHITUBHO-TIOBE/IIHKOBAa Tepamis Ta metoq EMDR. BoHu pomomararoTh JHOAUHI
MOCTYTIOBO OTIPAIIOBATH TPaBMATUYHI CITOTaId, 3SMCHIIIUTH €MOIIIiHE HANpy>KeHHS Ta
MOBEPHYTH BITIYTTS O€3MeKd. Y JESIKUX BHITAJKaX MOXYTh 3aCTOCOBYBATHCS
MEMKaMEHTH, ajie MIePEBAXKHO JIJIS JIIKYBaHHS CYITyTHIX MPOOIeM, TaKuX K JIeTpecis,
MOPYIICHHS CHY

TakuM YMHOM, BaXKJIUBY POJIb y BITHOBJICHHI BIJITPA€E MiATPUMKA POIUHHU, TPY3iB
1 CyCIUJIbCTBA, @ TAKOXK YUYaCTh y TPyIax B3a€MOIONIOMOTH. Yce 1€ CIIPUSIE 3MIITHEHHIO
MICUXOJIOTIYHUX PECypcCiB JIOAMHHM Ta JOMOMara€e il MOCTYINOBO IOBEPHYTHUCS IO
MOBHOLIIHHOTO XUTTA. [lcuxoTepameBTHYHA JIOMIOMOTA 3aBXKIU MIAOUPAETHCS
1HAUBITyaIbHO. DaxiBelb BpaxOBy€e XapakTep TpaBMaTUYHOI MO, )KUTTEBUNA JTOCBI1]T
JIIOMHM, 11 ICUXOJIOTTYHI 0COOIMBOCTI Ta PIBEHb MIATPUMKHU 3 OOKY OTOUEHHS. Takuii
IHIWBIAYaIbHUM MIIX1] JoroMarae e(eKTUBHIIIE BIITHOBUTH IMICUXOJIOTIYHUM CTaH Ta
CIIpHSIE MIOCTYIIOBOMY TTOBEPHEHHIO JTFOMMHU IO HOPMAJIBHOTO KHUTTS.

Cnucok Jgirteparypu
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The rapid development of the digital economy has significantly transformed
traditional approaches to business organization and international market expansion.
Electronic commerce has become one of the most dynamic sectors of the global
economy, enabling companies to access international markets with lower entry barriers
than traditional trade models. Digital platforms, cross-border marketplaces, and online
payment systems have accelerated the commercialization of innovative projects and
business ideas. As a result, managing the commercialization process of international e-
commerce projects requires new analytical approaches and management tools that
allow businesses to evaluate financial sustainability and scalability in a data-driven
environment.

One of the major challenges faced by digital businesses is ensuring the economic
viability of their growth strategies. Many e-commerce ventures scale rapidly without
sufficient attention to unit-level profitability, leading to financial instability despite
high customer acquisition rates. In this context, UNIT economics has emerged as an
important analytical framework for evaluating the economic performance of digital
business models. This approach focuses on assessing profitability at the level of a
single unit of value creation, such as a customer, transaction, or product interaction. By
analyzing the relationship between revenue generated per unit and the associated costs,
managers can better understand whether business growth is sustainable.

The relevance of UNIT economics is particularly evident in international e-
commerce projects, where companies operate in highly competitive digital
environments and face varying customer-acquisition costs, logistics expenses, and
market conditions across countries. Digital technologies enable businesses to collect
large volumes of data about customer behavior, marketing effectiveness, and sales
performance. However, effective interpretation of this data requires structured
analytical tools that translate digital metrics into meaningful management decisions.

Recent studies emphasize that data-driven management approaches are essential to
digital commerce strategies. According to Laudon and Traver, modern e-commerce
systems rely heavily on digital analytics tools that support decision-making in
marketing, pricing, and customer relationship management. These technologies allow
firms to monitor key performance indicators and adjust their strategies in real time in
response to market changes [5].

In addition, the commercialization of innovative and international projects
increasingly depends on firms' ability to design scalable business models. Osterwalder
and Pigneur highlight that sustainable business growth is closely linked to the effective
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configuration of value-creation and revenue-generation mechanisms within digital
ecosystems. Digital platforms and global online marketplaces offer new opportunities
to scale business models, but they also require careful evaluation of the economic logic
underpinning customer acquisition and retention strategies [6].

Therefore, integrating UNIT economics with modern digital analytics tools can
significantly enhance the management of international e-commerce project
commercialization. This integration enables managers to monitor the profitability of
customer acquisition strategies, evaluate marketing investments, and determine
optimal growth trajectories.

The purpose of this study is to substantiate the role of digital UNIT economics tools
in managing the commercialization of international e-commerce projects and to
analyze how data-driven metrics can support managerial decision-making in digital
business environments.

UNIT economics is widely recognized as one of the key analytical approaches for
evaluating the financial sustainability of modern digital business models. The concept
is based on the idea that the economic viability of a company should be assessed not
only at the aggregate level but also at the level of individual economic units, such as
customers, orders, or product transactions. This approach allows managers to
determine whether each customer interaction generates value for the company and
contributes to long-term profitability.

In the context of digital markets, UNIT economics has gained particular importance
due to the scalability of online business models. Digital platforms and e-commerce
businesses can rapidly expand their customer base across geographic boundaries, but
such growth is sustainable only if the economic relationship between revenue and cost
at the unit level remains positive. Damodaran notes that evaluating value creation in
modern firms requires a deeper understanding of the economic drivers behind revenue
generation and customer acquisition costs [2].

The most frequently used indicators within UNIT economics include Customer
Acquisition Cost (CAC), Customer Lifetime Value (LTV), contribution margin, and
payback period. CAC reflects the total cost required to attract a new customer through
marketing and sales activities, while LTV represents the total revenue expected from
that customer over the duration of the business relationship. The comparison between
LTV and CAC allows managers to determine whether the customer acquisition strategy
i1s economically justified. When the lifetime value significantly exceeds acquisition
costs, the business model demonstrates the potential for profitable scaling.

In addition to these indicators, digital companies often analyze metrics related to
customer retention, repeat purchases, and average order value. These indicators help
managers understand how customer behavior affects long-term profitability. In e-
commerce environments, where marketing activities are highly measurable, these
metrics can be continuously monitored and optimized through digital analytics
systems.

The commercialization of international projects is closely tied to organizations'
ability to transform innovative ideas into viable business models that generate market
value. According to Blank, the commercialization process involves validating business
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hypotheses, identifying target customers, and developing scalable revenue models. In
digital markets, this process often occurs through iterative experimentation and
continuous testing of market assumptions [1].

International e-commerce projects differ from traditional business initiatives due
to the complexity of cross-border operations. Companies must consider differences in
consumer behavior, logistics infrastructure, payment systems, and regulatory
environments across countries. These factors influence both the cost structure and
revenue potential of digital business models. As a result, the application of UNIT
economics becomes particularly useful for evaluating the commercial viability of
expansion strategies in international markets.

Digitalization has also transformed the technological infrastructure supporting
business analytics. Modern e-commerce companies increasingly rely on integrated
digital systems that combine customer relationship management, marketing analytics,
and financial data analysis. These systems allow firms to collect real-time data on
customer interactions, advertising performance, and sales dynamics. According to
Kotler, Kartajaya, and Setiawan, the integration of digital technologies and marketing
analytics is crucial for shaping modern marketing strategies and enabling organizations
to respond quickly to changes in consumer behavior [4].

Thus, UNIT economics provides a conceptual and analytical foundation for
evaluating the sustainability of digital business models and supporting managerial
decisions during the commercialization of international e-commerce projects. By
linking financial performance with customer behavior and marketing efficiency, this
approach enables organizations to better understand the economic mechanisms that
drive successful digital business growth.

The growing complexity of digital markets has significantly increased the
importance of analytical tools that support managerial decision-making in e-commerce
environments. Modern online businesses generate large volumes of data related to
customer interactions, marketing activities, and transaction dynamics. These data
streams create new opportunities for evaluating the economic efficiency of digital
business models, particularly through the application of UNIT economics. Digital tools
enable organizations to collect, process, and analyze the information needed to assess
the relationship between revenue generation and the costs of acquiring and retaining
customers.

One of the key technological foundations supporting UNIT economics in e-
commerce is the use of advanced digital analytics systems. Platforms such as web
analytics tools, customer relationship management systems, and marketing automation
software enable firms to monitor user behavior throughout the entire customer journey.
Through these technologies, companies can track customer interactions with online
stores, evaluate the effectiveness of advertising campaigns, and identify factors
influencing conversion rates. As emphasized in studies on e-commerce management,
digital analytics has become a central element of strategic decision-making in online
retail environments [5].

Digital analytics tools enable businesses to calculate core UNIT economics
indicators with high precision. For instance, marketing analytics platforms enable
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managers to calculate customer acquisition costs by analyzing total expenses for digital
advertising, content promotion, and sales activities. By integrating these costs with
customer revenue data from transactional systems, firms can estimate customer
lifetime value and assess whether marketing investments generate sustainable returns.

Another important technological component supporting UNIT economics is the use
of integrated customer data systems. Customer relationship management platforms
store information on purchasing history, transaction frequency, and customer
engagement. These data enable companies to estimate the long-term value of individual
customer segments and identify opportunities for improving retention strategies. By
combining marketing analytics with customer data management, organizations can
develop more accurate models for forecasting revenue and evaluating the profitability
of customer relationships.

Digital platforms also play a crucial role in enhancing the analytical capabilities of
e-commerce businesses. Online marketplaces and digital ecosystems provide
companies with access to global customer bases and standardized technological
infrastructures. At the same time, platform-based commerce generates extensive data
on customer behavior, pricing dynamics, and competitive conditions. Research on
digital platforms indicates that the ability to analyze such data has become a key factor
determining the competitiveness of firms operating in digital markets [3].

In addition to analytics platforms, modern e-commerce companies increasingly
rely on business intelligence and data visualization tools to interpret large datasets and
support managerial decisions. These technologies transform complex analytical results
into visual dashboards that allow managers to monitor key performance indicators in
real time. Such dashboards often include metrics related to customer acquisition
efficiency, sales performance, conversion rates, and retention levels. The integration
of financial and marketing indicators within unified analytical systems allows
managers to better understand the economic drivers of business performance.

Artificial intelligence and machine learning technologies are also gradually
becoming part of the analytical infrastructure supporting UNIT economics. These
technologies enable companies to process large datasets and identify patterns in
customer behavior that may not be immediately visible through traditional analysis
methods. Al-based systems can support demand forecasting, dynamic pricing
strategies, and personalized marketing campaigns. By improving the accuracy of
customer behavior predictions, these technologies contribute to more effective
management of customer acquisition costs and revenue generation.

Digitalization therefore, significantly enhances the practical applicability of UNIT
economics in the management of e-commerce businesses. By integrating digital
analytics, customer data systems, and advanced analytical technologies, companies can
evaluate the economic efficiency of their business models with greater precision. This
allows organizations to optimize marketing investments, improve customer retention
strategies, and ensure that business growth remains economically sustainable.

The commercialization of international e-commerce projects represents a complex
managerial process that involves transforming innovative ideas and digital products
into viable business models capable of generating sustainable revenue in global
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markets. Unlike traditional business expansion strategies, digital commerce enables
companies to enter international markets relatively quickly through online platforms
and digital distribution channels. However, the success of such expansion depends not
only on market access but also on the economic sustainability of the underlying
business model.

One of the key challenges in the commercialization of international e-commerce
projects is balancing rapid growth with financial stability. Digital businesses often
prioritize aggressive customer-acquisition strategies to gain market share, particularly
in highly competitive online environments. While such strategies may lead to rapid
expansion, they can also pose significant financial risks if the cost of acquiring
customers exceeds the revenue they generate. UNIT economics provides an analytical
framework that allows managers to evaluate whether growth strategies contribute to
long-term profitability.

The application of UNIT economics to international project commercialization
enables firms to assess the economic viability of different market-entry strategies. By
analyzing customer acquisition costs and lifetime value across different geographic
markets, companies can identify which markets offer the most favorable conditions for
expansion. Differences in marketing costs, consumer purchasing power, logistics
infrastructure, and regulatory environments may significantly influence the
profitability of cross-border e-commerce activities.

Strategic management of digital projects also requires the ability to design scalable
business models. According to Osterwalder and Pigneur, successful business models
must clearly define how organizations create, deliver, and capture value within a
market ecosystem. In digital commerce, scalability is often achieved through
standardized technological infrastructure and automated operational processes,
enabling firms to serve large numbers of customers without proportionally increasing
operational costs [6].

The commercialization process also involves continuous experimentation and
validation of business assumptions. In the context of digital entrepreneurship,
companies frequently test different pricing strategies, marketing channels, and product
offerings before identifying the most effective combination that supports profitable
growth. Blank emphasizes that iterative experimentation and customer feedback are
crucial for validating business models and reducing the risks associated with new
venture development [1].

In international e-commerce markets, the commercialization process must also
account for differences in consumer preferences and digital infrastructure across
countries. Cultural factors, payment systems, logistics networks, and legal regulations
may significantly affect the adoption of digital products and services. As a result,
companies must adapt their strategies to local market conditions while maintaining the
overall economic logic of their business models.

UNIT economics provides managers with a set of measurable indicators that
support informed decision-making throughout the commercialization process. By
continuously monitoring key metrics such as customer acquisition cost, lifetime value,
and retention rates, firms can adjust their marketing strategies and operational
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processes to maintain profitability during periods of growth. This analytical approach
helps organizations identify inefficient marketing channels, optimize pricing strategies,
and allocate resources more effectively.

Furthermore, integrating UNIT economics into strategic management enhances
communication among managers, investors, and project stakeholders. Investors
increasingly rely on unit-level financial indicators to evaluate the growth potential of
digital ventures. Demonstrating positive UNIT economics signals that a business
model can generate sustainable value and scale successfully in competitive digital
markets.

Thus, the application of UNIT economics in managing the commercialization of
international e-commerce projects contributes to more effective strategic decision-
making, reduces financial risks associated with rapid expansion, and enhances the
overall sustainability of digital business models.

The growing role of digital technologies in global commerce has significantly
influenced how companies evaluate the economic performance of their business
models. In the context of international e-commerce projects, traditional financial
indicators such as total revenue or overall profit are often insufficient for understanding
the sustainability of business growth. Rapid expansion in digital markets may create
the illusion of success while masking structural inefficiencies in customer acquisition
strategies or cost management. In this regard, UNIT economics provides a more
detailed analytical perspective by focusing on value creation at the level of individual
customer interactions.

The use of UNIT economics enables managers to link marketing activities more
directly to financial outcomes. By evaluating the relationship between customer
acquisition costs and lifetime revenue, companies can better understand the economic
effectiveness of their marketing strategies. This analytical approach is particularly
relevant in digital markets where marketing channels are highly measurable, and
performance data can be collected in real time. As noted in research on digital
marketing and analytics, the availability of detailed customer data enables
organizations to optimize marketing investments and improve the overall efficiency of
customer acquisition processes [4].

Another important advantage of UNIT economics is its support for strategic
decision-making during the scaling phase of digital businesses. E-commerce
companies often pursue aggressive growth strategies in order to achieve market
dominance or benefit from network effects. However, without a clear understanding of
the economic relationship between customer acquisition and revenue generation, rapid
expansion can lead to unsustainable financial structures. The analysis of unit-level
profitability helps managers determine whether business growth should be accelerated,
stabilized, or restructured.

Despite its advantages, the application of UNIT economics in international e-
commerce environments also faces several limitations. One of the key challenges is
accurately estimating customer lifetime value in transforming markets. Consumer
preferences, competitive dynamics, and technological innovations can significantly
alter purchasing behavior over time. As a result, forecasting long-term customer value
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often involves some uncertainty, which must be carefully considered when interpreting
analytical results.

Another limitation relates to the complexity of cross-border e-commerce
operations. Differences in logistics costs, taxation systems, payment infrastructure, and
regulatory requirements may significantly affect the cost structure of digital businesses
operating in multiple countries. Consequently, UNIT economics indicators calculated
for one market may not always be directly applicable to other geographic contexts.
Managers must therefore adapt analytical models to reflect regional market
characteristics and operational conditions.

Furthermore, the effectiveness of UNIT economics largely depends on the quality
and integration of digital data systems. Accurate analysis requires reliable information
on marketing expenditures, customer transactions, and operational costs. Companies
that lack integrated data management systems may struggle to collect and analyze the
information needed for precise unit-level calculations. For this reason, the
implementation of modern digital analytics infrastructure becomes a crucial
prerequisite for the successful application of UNIT economics in managerial practice.

Overall, UNIT economics represents a valuable analytical framework that
complements traditional financial indicators and enhances the data-driven management
of digital business models. When combined with modern digital analytics tools, this
approach provides managers with deeper insights into the economic mechanisms
underlying customer acquisition, retention, and revenue generation in international e-
commerce markets.

The transformation of global commerce driven by digital technologies has created
new opportunities for developing and commercializing international e-commerce
projects. Digital platforms and online marketplaces enable companies to enter global
markets more rapidly and interact with customers across geographic boundaries.
However, the scalability and sustainability of digital business models depend largely
on the economic efficiency of customer acquisition and revenue generation processes.

The analysis conducted in this study demonstrates that UNIT economics plays an
important role in supporting managerial decision-making in the commercialization of
international e-commerce projects. By focusing on the economic performance of
individual units of value creation, this analytical approach allows organizations to
assess the sustainability of their growth strategies and identify potential inefficiencies
in marketing and operational activities. Key indicators such as customer acquisition
cost, customer lifetime value, and contribution margin provide valuable insights into
the financial viability of digital business models.

Digital tools and analytics systems significantly enhance the practical applicability
of UNIT economics in modern e-commerce environments. By integrating web
analytics platforms, customer relationship management systems, and business
intelligence technologies, companies can collect and analyze large volumes of data on
customer behavior and marketing performance. These technological capabilities enable
organizations to evaluate the profitability of customer acquisition strategies in real time
and adjust managerial decisions accordingly.
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The study also highlights that the commercialization of international e-commerce
projects requires careful consideration of cross-border market differences, including
variations in consumer behavior, logistics infrastructure, and regulatory conditions.
UNIT economics provides a flexible analytical framework that can be adapted to
different market contexts and used to evaluate the economic feasibility of international
expansion strategies.

The effective application of UNIT economics requires high-quality data
infrastructure and integrated digital analytics systems. Without reliable information on
customer interactions, marketing costs, and revenue dynamics, the accuracy of unit-
level analysis may be limited. Therefore, developing data-driven management
capabilities should be considered a strategic priority for companies operating in digital
commerce environments.

In conclusion, integrating digital analytics tools with UNIT economics provides
organizations with a powerful methodological foundation for managing the
commercialization of international e-commerce projects. This approach contributes to
more informed strategic decision-making, improves the efficiency of marketing
investments, and enhances the long-term sustainability of digital business models in
global markets.
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3ACTOCYBAHHS KIHE3IOTEHITYBAHHA ¥
BIZJTHOBJIEHHI ® YHKIII KOJIIHHOI'O CYI'JIOBA ¥
BIMCHBKOBOCJYKBOBIIIB IICJISI TPABM

Muxkutun JIroooB MuxaijiBHa
K.H.(.B, go1IeHT Kadeapu ¢i3udHOI Teparrii, eproreparnii
Kapnatcpkoro HanioHanbHOTO yHiBepcuTeTy iMeH1 Bacuns Credanuka

Hinoxa IBanna BosionumupiBaa

noktop diocodii 31 cnemianbHocTi 227 di3uyHa Tepartis, eproreparis,
noteHT kadeapu GpizuyHoi Tepariii, eprorepanii

Kaprarcbkoro HarioHanbHOTO yHIBepcuTeTy iMeHi Bacuns Credannka

IHaBuaicbka Ipuna PomaniBHA
II kypc OP 6akanaBp kadenpu dhizudHoi Tepamii, eprorepartii
Kaprarcbkoro HarioHanbHOTO yHiBepcuTeTy iMeHi Bacuns Credannka

Beabran Haaig MuxaijiBHa
II kypc OP 6akanaBp kadenpu dhizudHoi Tepamii, eprorepartii
Kaprarcbkoro HarioHanbHOTO yHiBepcuTeTy iMeHi Bacuns Credannka

Kmroc /liana BacuiiBHa
IT kypc OP 6akanaBp kadenpu dhizudHOi Tepamii, eprorepartii
Kapmarcbkoro HarionanbHOro yHiBepcuteTy iMeHi Bacuns Credannka

AKTyabHICTh. TpaBMHU KOJIHHOTO Cyrjioba € OJHUMH 3 HANMOIIWPEHIIINX
YIIKOJKEHb OMIOPHO-PYXOBOI'0O anapaTy Ta CTAaHOBJISITh 3HAUHY YaCTKY TPaBMaTHUHUX
VPOKEHb HIDKHIX KIHIIBOK. (OCOOJMBO aKTyallbHOIO I mpobiieMa €  Jyis
BIMICBKOBOCITY>KOOBIIIB, [ISUIBHICTh SIKMX TIOB’S3aHa 3 BHCOKMMH (DI3MUHUMHU
HABAaHTA)XCHHSAMH, TPHUBAIMM TIEPECyBaHHSIM Yy CKIAQIHUX YyMOBaxX MICIEBOCTI,
BUKOHAHHSM OOMOBHUX 3aBJlaHb Ta PU3UKOM OTPUMAHHS TPABM I1iJl Yac TPEHYBaHb a00
OoioBuX nii. YIIKOMKEHHS 3B’S3KOBOIO amapary KOJIIHHOTO Cyriioda, 30KpeMa
MepeIHbOI Ta 3aAHBOT XPECTOMOAIOHUX 3B’ 30K, a TAKOXK MEiaIbHOI Ta JaTepaibHOT
KOJIaTepaJbHUX 3B’SI30K, CYMNPOBOKYIOThCS OOJHLOBUM CHHIPOMOM, HAOPSKOM,
MOPYIIEHHSM CTa0IBHOCTI cyrjioba Ta 3HIKEHHSM (PYHKIIOHAIbHOI aKTUBHOCTI
HWKHBOT KiHIIBKH [1].

Taxi nopyieHHs CyTTEBO OOMEXYIOTh PYyXOBY aKTUBHICTh BIICHKOBOCTYKOOBIIIB,
3HIXKYIOTh PIBEHb iX (DI3MUHOI MIATOTOBJIEHOCTI Ta YCKJIAIHIOIOTH MOBEPHEHHS 0
BUKOHAHHS CIy>KO00BUX 000B’si3kiB. IIporiec BiHOBJIEHHS Micis TPaBM KOJIHHOTO
cyriao0a 4acTo € TPUBAIUM 1 OTPEOY€E KOMILJIEKCHOTO 3aCTOCYBaHHS Pi3HUX 3ac001B
¢b13uuHOi Teparmii. Tpaguiiiini mporpamMu peadimiTarlli BKII0Ya0Th JIKyBalbHI (13W4HI
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BIIpaBU, Macax, (i3i0oTepaneBTUYHI MPOIEAYPHU, BHUKOPUCTAHHS OpTE3iB Ta
Creliali30oBaHuX peadimiTaliiHuX TpeHaxepis [1,2].

BonHouac cydacHa peabumiTariiiHa MpakTHKa aKTHBHO BIPOBAHKYE JTOMOMIXKHI
METO/H, 110 JTO3BOJIAIOTH IMIABUIITUTH €(DEKTUBHICTh BITHOBJICHHS (PYHKIIIOHAIBHOTO
ctany cyrio0a. OgHUM 13 TaKUX METO/IIB € KIHE310TeHUITyBaHHSI — METO/I HaKJIaJaHHSI
€JACTUYHUX TEWIIB Ha IIKIPY 3 METOI0 BIUIMBY Ha M’ SI30BO-CKEJIETHY CHUCTEMY,
MOKpAIIEHHs] MIKPOLUMPKYJISIT Ta CTUMYJSAIII MPOINPIONEITUBHUX MEXaHI3MiB.
Buxopuctanus KiHe310TE€HIyBaHHS JO3BOJISIE 3MEHIIYBAaTH OOJBOBHI CHHAPOM,
KOHTPOJIIOBAaTH HAOpSK, TIOKpAllyBaTH CTaOUTBHICTH Cyrjioba Ta CHOPUSTH
BITHOBJICHHIO M s130BOi QyHKIIii [2,3].

Oco06mmBoro 3HaueHHs 11ei MeTo/] HaOyBae y peabumiTalii BiiCbKOBOCITYXOO0BIIiB,
OCKUIbKM BIH € HEIHBa3UBHUM, BIJJHOCHO IPOCTUM Y 3aCTOCYBaHHI Ta MOXKE
BUKOPHCTOBYBAaTHCA HaBITh y TMOJBOBUX yMoBaX. lIpore muTaHHS €dEKTHBHOCTI
KIHE310TEHITyBaHHSI Ta ONTUMAJIbHUX CXEM HOro 3aCTOCYBaHHSA Yy KOMIUIEKCHIM
nporpami ¢13UYHOI Teparii HoTpedye MoAaIbIIOr0 HAyKOBOTO O0IpyHTYBaHH [3].

Mera fgociailskeHHsi —  TpoaHaNli3yBaTH  €(QEKTHBHICTh  3aCTOCYBaHHS
KiHEe310TeHTyBaHHs Y KOMIUIEKCHIM iporpami pi3nyHoi Teparnii BiiCbKOBOCTY>KOOBIIIB
13 TpaBMaMH KOJIIHHOTO CyTio0a.

Metoau pociigxenHsi. Y poOOTI BUKOPUCTAHO aHAJI3 1 y3arajJbHEHHS HAyKOBO-
METOJMYHOI JIITepaTypH, MOPIBHSJIBHUN aHai3 Pe3yJbTaTiB Cy4acHUX KIIHIYHUX
JOCHIIKEeHb, CHCTEMAaTH3alll0 Ta y3araJlbHeHHsI HAYKOBHX JIAHUX MIOJI0 3aCTOCYBaHHS
KiHEe310TeHyBaHHs y (pI3MUHINA Teparnii Nale€HTIB 13 TpaBMaMU KOJIIHHOTO Cyrio0a.

Pe3yabTaru nociizkeHHsl. AHadI3 CyyaCHUX HAyKOBHUX JDKEpes MOoKaszaB, IO
3aCTOCYBaHHA KIHE310TEUITyBaHHS y OE€HAHHI 3 TPAAULIITHUMU MeToAaMH (DI3UYHOI
Teparii MO3WTHUBHO BIUIMBAE Ha TMPOIEC BIJHOBJICHHS (DYHKI[IOHATHLHOTO CTaHy
KOJIIHHOTO cyrio0a. JloBeaeHo, M0 HakjIaAaHHS €JacTUYHHUX TEUIIB CIPUSIE
3MEHIIEHHIO O0O0JIbOBOIO CHHIPOMY 32 pPaxyHOK 3HWXEHHS THUCKYy Ha OOJIbOBI
pelenTopyu Ta MOKPAIICHHS MIKPOUUPKYIAIIT y TKaHuHax. OcoOJMBO BUPaKCHHIM
aHAITETUYHUN €(PEeKT CIOCTEepIracThCS HA paHHIX eranax peaodimirTarii, Kojau OUTh
0oOMeXy€ BUKOHAHHS aKTUBHUX PYXIB Ta JIIKyBaJIbHUX BIIPAB.

KinezioTelnyBaHHs TaKOX CIHPHUSE 3MEHIIEHHIO MICISTPABMATHYHOTO abo
MICTSONEPAIMHOTO HAOPSIKY 3aBISKH CTHUMYJILID JiM(AaTUYHOTO BIATOKY Ta
MOKPAIICHHIO MICIIEBOTO KpoB0ooOiry. Lle cTBoproe OUIbI CHIPUATIUBI YMOBH IS
BIIHOBJICHHSI aMIUNTYIU PyXiB Yy KOJIHHOMY CYIJI001 Ta MiABUINYE €(PEKTUBHICTbH
BUKOHAHHS pealimiTalliHUX BIIpaB.

BaxxnuBuM epekToM 3acTOCyBaHHS TEUITyBaHHS € MOKPAILEHHS MPONpIONenili Ta
cTabuIbHOCTI cyrnoba. CTUMyTSLiSs IMIKIPHUX PELENTOpPiB CHPUSE iJICUIICHHIO
CEHCOPHOTO 3BOPOTHOTO 3B’SI3KY, IO JOIMOMArae maiieHTaM Kpaile KOHTPOJOBATH
MOJIOKEHHS Ccyrioba mijg dac pyxiB. lle ™Mae ocoOnuBe 3HayeHHS IS
BIMICHKOBOCITYKOOBIIIB, OCKIJTLKH JI03BOJISIE 3HU3UTU PU3UK TTOBTOPHUX TPaBM TIij 4ac
(GI3UYHIX HABAHTAKEHb.

Kpim Toro, y psii AOCTiKeHb B1I3HAYEHO MO3UTHUBHUHN BIUIMB KiHE310TEHITyBaHHS
Ha BIIHOBJICHHS M S30BOi CHJIM M SI31B CTE€THA, 30KpeMa 3aaHboi rpymu. [lokpaients
M’S30BOi aKTHBAIlli cChpuse cTadum3aiii KOJIHHOTO Cyrjo0a Ta TiJBUIILYE
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(GYHKITIOHATBHI MOXKIIUBOCT] HIMKHBOT KiHIIIBKU. J[0JJaTKOBOIO MEpPEBArol0 METOAY €
HOro JIOCTYHHICTh, IPOCTOTA 3aCTOCYBAHHS Ta MOKJIUBICTb BUKOPHCTAHHS Y PI3HUX
yMOBax peabimiTalii, BKJI0Yardu aMOyJIaTOPHI Ta MOJIbOBI.

BucnoBku. KinesioreiinyBanHa € e(OEKTHUBHUM JOMOMDKHHUM METOJOM Y
KOMIUICKCHIM Tmporpami ¢i3udHOI Teparnii BIHCHKOBOCITYKOOBIIIB 13 TpaBMaMH
KOJIIHHOTO Cyriio6a. Moro 3acTocyBaHHS CIpHS€ 3MEHIICHHIO OOJIO, 3HIKCHHIO
HaOpSAKY, MOKpPAIICHHIO IPOMpioueniiii Ta (YHKIIOHAILHOTO CTaHy Cyrio0a, Io
MO3UTHUBHO BIUIMBAE HA TMPOIEC BITHOBIECHHS Ta TMOBEPHEHHS JO CIy>KO0O0BOi
TisTbHOCTI. Pa30M 3 TUM KiHE310TeHITyBaHHS TOILJILHO BUKOPHUCTOBYBATH Y TTOETHAHHI
3 1HmMMH MeronaMu ¢isuyHoi Tepamii. [lomanpini mocHimKeHHS MarOTh OyTH
CIpsSIMOBaHI Ha PO3pOOKY CTaHIAPTU30BAHUX MPOTOKOJIIB 3aCTOCYBAHHS TEUITyBaHHS
Ta OI[IHKY HOro I0BroCTPOKOBO1 €()eKTUBHOCTI y peadutiTanii BiiCbKOBOCITYKOOBIIIB.
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BU3HAYEHHSA EOEKTUBHUX KOOPANHAT CYJIHA B
PA3I PO3ITIOALTY ITIOXUBOK BUMIPIOBAHD 3A
SMIINAHUM 3AKOHOM

Anexkceituyk bornan Muxaityiopuy
acIripaHT
Opnecokuit Hanionansanii Mopcekuii YHiBepcUTET

Ha TouHicTs BHM3HAUEHHS MMOTOYHOI MMO3UIII CyAHA CYTTEBO BIUIMBAE 3aKOH
pO3MOAUTY BipoTimHOCTEH MOXubOoK miHiM monoxeHHs (JIII), 1 #ioro BiAMOBIAHICTH
3aKOHY pO3MOMLTY, SKHA BHKOPUCTAHHHA Isi (OPMYBAHHS aNTOPUTMY METOIY
PO3paxXyHKy KOOPAMHAT CyaHa 1o oxep:xkanum JII1.

Teopid 1 mpakTHKa NOKa3aJlv, IO BUIMAJKOBI NOXUOKA BUMIPIOBAHHS PO3MOALIEHI
10 HOPMaJILHOMY 3aKOHY (3akoHy ['aycca), o Topkanocs 1 MoXHuOOK BUMIPIOBAHHS
HaBIraliiHUX MapaMeTpiB, TOMY pPO3PaXyHOK KOOPAHWHAT MPOBOJIUTHCS METOIOM
HaWMEHIIIUX KBAJIpaTiB, SIKUM SIBISIETHCS METOJIOM MaKCHUMAaJIbHOI MPaBIOMNO10HOCTI
JUIT HOPMAJIBHO PO3MOIIJICHUX TMOXHUOOK, 1 3abe3reuye MiHIMAIbHY JUCIIEPCIO
PO3paxOBaHUX KOOPJAMHAT.

OpHak 3roJloM aHajli30M CTaTUCTUYHHUX MaTepialiiB OyJi0 BUSBICHO, IO 1HKOJHU
BUITQ/IKOB1 MOXHOKM HaBIralllMHUX BUMIPIOBaHb IMIJJISATAIOTh 3aKOHAM PO3MOILTY, SIKI
B1JIMIHHI B1Jl HOPMaJIbHOT'O 3aKOHY, Ha 110 3BEPTAETHCS yBara B IEIKUX OITyOJIIKOBAaHUX
poboTax.

B po6ori [1] npuBeaeH1 pe3yiabTaTy aHai3y CTATUCTUYHUX MAaTepialliB TOUHOCTI
BU3HAUEHHS MICLUS CyJHA CYNYTHUKOBOIO HAaBITAl[IMHOIO CHCTEMOIO, SIKI HE
MIATBEPAKYIOTh T1II0TE3Y MPO HOPMAIBHUN 3aKOH PO3MOALTY TOXUOOK BUMIPIOBAHHS
KOOpPJIMHAT, 1 HAroJIOIIyeThCS HA HEOOXIJHOCTI BUKOPHUCTAHHS aJbTEPHATHBHUX
3aKOHIB PO3MOJILITY.

AHani3y CTaTUCTUYHMX JAHUX MOXUOOK BHUMIPIOBAaHb HABITAIlIMHUX MapaMeTpiB
MpUCBSYCHI poOoTH [2,3], B IKHX MOKa3aHO, 10 MOXMOKU HE 3aBXKIW PO3MOJILICHI 3a
HOPMAJIbHUM 3aKOHOM, a iX TicTorpamMaMm MpUTaMaHHUW HAJJIMIIOK TMOXUOOK B
TPaHUYHUX PO3PSATIaX B MOPIBHSIHHI 3 HOPMAJIBHUM 3aKOHOM PO3TIOJILITY.

B poGoti [4] mnst omucaHHS PO3NOAUTY TMOXMOOK HABITAIIMHUX BHUMIPIOBaHb
3alPOMOHOBAHO MOJENbh 3MIIMIAHUX PO3MOAUIB, sKa Tepefdadac HasBHICTh JBOX
HACTYIHUX JIomyiieHb. [lo-niepie, mpu HE3MIHHUX YMOBaX CIIOCTEPEKEHb MOXUOKU
HaBIralifHUX BUMIPIOBaHb PO3MOJIICHI 32 HOPMaJbHUM 3aKOHOM 3 HYJIbOBHM
MaTeMaTUYHUM OuiKyBaHHsAM. [lo-mpyre, Bapiailii yMOB CHOCTEPEXKEHHS BEAYTh 10
BUIAJKOBUX 3MiH CEPEIHBO KBAJAPATUYHOTO BIAXWICHHS O HOPMAJIbHOTO 3aKOHY
posnoainy. IlpudoMy o , gK TO3UTHMBHA BUIAQJKOBA BEJIWYHWHA, Ma€ IIUIbHICTh
posnoainy ¢ (o), B Mexax Big 0 110 oo.

BukopuctoByoun 110 Mojellb B poOOTI 3ampolOHOBAHO JIBa 3MilIaHI 3aKOHU
pPO3MOAUTY TEpIIOTO 1 JPYyroro THUMY, SKI MaloTh "BaXXKi  XBOCTH'" BIJIHOCHO
HOPMAJbHOIO 3aKOHY, TOOTO OUIbIly YacTOTy IONAJaHHA MOXWOKM B TpaHUYHI

168



TRANSPORT
DIGITALIZATION AND SUSTAINABLE DEVELOPMENT: FROM TECHNOLOGY TO
SOCIETY

pO3psAAM TICTOrpaMH, SK TOKa3aHO Ha puc. 1. B sgKocTi mpukiagy Ha PHUCYHKY
IIPUBEJICHI TCTOrPaMH HOPMAJILHOT'O 3aKOHY PO3IOILTY 1 3MIIIIAHOTO 3aKOHY IIEPIIIOTo
THUITY 3 ICTOTHUM MapameTpom m=1.

5581 [180

LT

Puc. 1. T'ictorpamu noxuOGOK HOPMAJIBLHOTO 1 3MIIIAHOTO 3aKOHIB PO3MOILITY
Brnacha po3po6ka aBTopa

Ha npuBeneHoMy pUCYHKY YEpBOHHMM KOJILOPOM IIOKa3aHa ricrorpama MOXHOOK
IUI. HOPMAJIBHOTO 3aKOHY, 3€JICHHMM KOJBOPOM - JUISl 3MILIAHOIO 3aKOHY IEpIIOTo
THUITY, IPUYOMY JUCTIEPCIi TOXUOOK MPUBEJACHHUX TICTOTPaM OJTHAKOBI.

J171st nOpiBHSIHHS HA OCTAHHBOMY IpadiKy ricCTOrpaMy HaKJIaJeH1 0OJHa Ha O/IHY, 110
7A€ 3MOTYy NEPECBIAYUTUCH HA 3HAYHUNA HAIJIMIIOK MOXMOOK B KpaiHIX po3psaax
riCTOrpamMu 3MIIIaHOTO 3aKOHY B MOPIBHSAHHI 3 HOPMaJIbHUM 3aKOHOM.

3 puc. 1 Takox BHJIHO, 110 TIpH po3noaiaeHi moxuodok JIII 3a 3Mmimianum 3aKkoHOM
MEPIIOTO TUITY, 1X 3HAYEHHS 3HAXOAATHCS B MekaxX +6G, a B pa3i HOPMAIBHOTO 3aKOHY
-3 ..

BigmiTiMO, 1110 HaKOMMYEHHS MOXUOOK HaBIralitHUX BUMIPIB B iX BHOIpKH H0
HEOOXITHUM PO3MIpiB TOTPeOy€e 3HAYHOTO TEPMIHY, YEpe3 M0 MOKHA CTBEPKYBaTU
PO BHUCOKY WMOBIPHICTh pealtizalllii TEOPETUIHOI MOJIEI 3MIMIAHOTO PO3MOALTY Ha
MPAKTHIII 1 MOXKJIMBOCTI 3aCTOCYBAHHSI 3MIMIAHUX 3aKOHIB JJI MOXMOOK HABITAIIITHUX
BUMIDIB.

Jlnst mepeBipKu TIMOTE3 MPO MOXKIMBHM 3aKOH PO3MOJUTYy MOXHOOK BUMIPIB
HaBIralifHUX TapamMeTpiB TijJ Yac MIECTUMICIYHOTO PEHCy CyaHa MPOBOAMINCH
eKCIIEPUMEHTAJIbHI TOCHTIKECHHS] B yMOBaX HATYPHHUX CIIOCTEPEIKEHb.

BumiproBaHHs HaBIramiiHUX NapamMeTpiB 3[1MCHIOBAUCA HAa CTOSHII CYyJHA,
npuiaoMy 3a ponomoroto PJIC BumMiproBanucsi JUCTaHLisA 1 MEJEHT Ha HEPYXOMHUU
opieHTup. byno nposeaeHo 3 cepii BUMIpIOBaHb NPOTATOM PI3HUX YaCOBUX TEPMIHIB,
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OpUuoOMy TiJ dYac KOXKHOi cepii Oyno cdopMoBaHO JABI BHOIpKM TOXUOOK
BUMIPIOBaHHS: JUCTAHINI 1 TeJeHry. [HTepBayl yacy MpOBEACHHS BCIX BHUMIPIOBaHb
IJIaHyBaBCs Tak, 100 JJIs1 TIepIoi cepii BUMIPIB BiH OyB sSikHaltMeHIIUM (OJIU3BKO 8
roauH, 150 BUMIpIOBaHb), MiJ] Yac APYyroi cepili BUMIPIOBAHHS IPOBOIUINUCS MPOTATOM
n06wu (210 BUMIpIOBaHb), a TPETS cepis BUMIPIB IIPOJIOBKYBAJIacs MPOTATOM JIBOX 10
(250 BumiproBaHb).

[Ticns popmyBaHHS BUOIPOK MTPOBOAMIIACH 0OPOOKA CTATUCTUYHOTO MaTepiaiy, B
pe3yNbTaTi K01 BUSBUIIOCA, IO MOXMOKH BUMIPIOBAaHHS HAaBIralliiHUX MapameTpiB
(menenra 1 nucTaHIii), oxep:kaHi Ha 0OMEXEHOMY 1HTEpBai Yacy (8 roauH), MalOTh
HOpPMAaJIBHHUM 3aKOH PO3MOALTY BipoTiIHOCTI. B cBOIO Wepry, moxuOku BUMIPIOBaHHS
MeJICHTa 1 TUCTaHIii Ha OUTRIIIOMY 1HTEpBaT Yacy (100a i O1IbIIe) IMiAJIerITi 3MIIIaHuM
3aKOHaM  PO3MOJALTY, CTYHiHb BIAMIHHOCTI SIKUX BIlJ] HOPMAJbHOTO 3aKOHY
MPOTNOPIIIMHUN 1HTEpBAly 4Yacy BHUMIPIOBAHHS cepili 3HAYCHb HAaBITalIHOTO
napameTpy.

[Ipu posnoxini moxubok JIII 3a 3mimaHuMu 3aKOHaMH B pa3i BUKOPUCTAHHS
METOAYy HalMEHIIMX KBaJApaTiB JJIsl PO3paXxyHKY KOOpJIMHAT CYyJIHA, SIK MOKa3aHO B
poGoTi [4], iX edekTuBHICT, MeHIIA 1, 1 BiAOyBaeThcsi BTpaTa ix TowyHOCTi. 11[06
3amo0IrTH BOMY CJIiJI TPOBOJAUTH PO3PAXyHOK KOOPAMHAT METOJIOM MaKCHUMAaJbHOI
MPaBIONOAIOHOCTI. 3alIeMO HOro ajJrOpUTM PO3PAXyHKY KOOPJMUHAT JIJISi BUIAJKY
posnoainy moxu6ok JIIT 3a 3MilIaHMMU 3aKOHAMH.

Axmo posrasaatu He3anexHi JIII gk BuMiproBaHHs [5], B PIBHSHHSX SKUX
MICTSTBCS ~ HEBIIOMI KOOPJMHATU ICTUHHOTO MICIS CyAHA, a OIllHKaMU € HOoro
oOcepBoBaHl koopauHaTH X 1 Y , TO I peami3amii MeToay MaKCHUMalbHOi
MPaBIONOAIOHOCTI HEOOXITHO CIMOYATKY CKJIACTH (PYHKIIIO MPaBIONOIIOHOCTI, sKa
IS JTAHOTO BUTIAAKY Oy/ie MaTH BUTTIS:

L(X,Y,ai,ri)=1£[fi(éi),
i=1

ne &; - moxuoka i-1 minii nonoxxenns (JIIT);
f.(&) - HIUTBHICTH po3noauty moxudkw i-i JIIT.
PiBHsAHHA noxuOKu &, B 3aJIE)KHOCTI B1J KOOpPAMHAT CyAaHa X 1 Y Ta IapaMmeTpiB
JII (a; - HaNpAMKY TPAIIEHTY 1 T; - NEPEHECEHHIO) MA€ BUTIAL:
&, = Xsino,; + Ycoso, —r1;, (1)
TOMY

n
L(X,Y,a;,r) = 1_[fi (Xsino,, + Ycoso, —r;).
i=1
[IpudoMy HECYTTEBOIO € OJHOTHUIHICTH a00 PIZHOTUIHICTH PO3MOJLTY MOXHOOK
JIT1, BasknuBa JIMIIe iX HE3aIEKHICTb.
Jns  momryky eQeKTMBHUX OILIIHOK BHKOPHUCTOBYIOTH HE caMy (QYHKIIIO
npasfonoaiorocti L(X,Y,a.,r.), a ii norapudm, To6TO:
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In[L(X,Y,a,,r,)]= ln[Hf (Xsina,; + Ycoso, —1;)],
abo
n
In[L(X,Y,0;,1)] = 2 In[f (Xsino; + Ycosa, -1,)].
i=1

Tenep HeoOXiaHO 3HakTH Taki 3HaYeHHS X =AX 1 Y=AY , npu sxux In L(X)Y,
C C

o.

., I ) pmocsrae wmakcumymy. Ilpumycrtumo, mio mepiia TmoXigHa (YHKI

PaBAOIIOAIOHOCTI iCHYE 1 € HerepepBHOIO. Tomy st momyky AX 1 AY HeoOXxigHO
C C

BUPIIIUTU CUCTEMY PIBHSHB HpaBI[OHOI[i6HOCTi, KA Ma€ TAKUW BUTJISIA:

iln[L(X Y,a,,r)]= g —In[f, (Xsina; + Ycosa,; —r, )] =

a—Yln[L(X,Y,ai,ri)] z In[f (Xsina; + Ycoso, -1,)]=0.

PimeHHsaM naHoi cucreMu piBHHHB X=AX 1 Y=AY e edexTuBHI 3HAUCHHS
C C

IMIYKaHUX IIPUPOUICHb KOOPAHUHAT 1O CUUCIMMHUX KOOpAHNHAT.

s 3pyunocTi momryky 3HaueHb AX 1 AY BpaxoByemo 3anexHicts (1) i 3a
C C

npaBuIaMu JUQPEPEHIIIIOBAHHS CKIaIHOT (DYHKIIIT 3aMUIIIEMO HACTYITHUNA BUPA3:

0 0 0
—In[f (Xsina, +Y . —1.)]=—In[f —<.
~InlF, (Xsing; + Yeosa; —))=——In[f, (£)] &

g

1

: 0 . o
Ockuibkn ——&; =sin o, TO CIPaBEAIMBOIO € HACTYIIHA PIBHICTb:
o0X

n 9 _ N 0
1éa—xln [f (Xsina; + Ycoso, —r;)] —Esm(li _8§i In[f.(c)]. €)
AHAJOT14HO:
0 0
a—ln[f (Xsina, + Ycoso, —r;)] —gln[f (€ )]—5 ,

OJTHAK ii- =CoSa.., TOMY:
oY ™ M
o0 n 0
—In[f (Xsina. + Ycosa, —r1,)|=> cosa. —In[f (£ )]. 4
Y. Inlf, (Xsino, = G LEL @

Cucrema piBHSHB NpaBono1i0HOCTI (2) 3 ypaxyBauHusM (3) 1 (4) HaOupae BUTTISY:
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r iésmi a%iln[fi ()]=

icosa- iln[f, (£)]1=0, ®
=1 ! 8§i i
&, = Xsina, + Ycosa, —1;.
BpaxoByemo, 1110 CIIpaBeIInBe CHiBBiI[HOHIGHH}I'
Inlf (£)]= agf(g), ©)
5 £, (&)

TOMY, 3 YpaXxyBaHHSIM HaBEJEHOI PIBHOCTI, CUCTEMA PIBHSAHb MPaBAONO10HOCTI (5)
MIPUKMA€E HACTYITHUM BUTJTISAL:

7f ()
Zsma ai =0,
i=1 (5) (7)
£, (&)
2 55 _
lZicosoc £ ) =0,

£, =Xsina, + Ycosa, —1;.

[TokaxxeMo, SIKMIi BUIJIAJl Ma€ CHUCTEMa pIBHSHb MpPaBAONOAIOHOCTI y pasi
HOpPMaJbHOro posnoAury noxubok JII &, ams yoro 3HaX0aUMO BHpa3 Ul HOUIYKY

e(EeKTUBHUX OLIHOK MPHUPOILICHHS KOOPJIHUHAT, 3 OTJsAy Ha AaHaJITUYHUNA BUJ
HIIJIBHOCTI:

3
G =R = 5 e,
i O,

Jlns ckiiagaHHs piBHSHB MPaBAOMNONIOHOCTI CIIijT 3HalTH Bupa3s (6):

o & .1 3 X
OueBnHo, e 5 f.(S)= 20, 2 § exp(- 257 )= 2m0. o 265
fi(S)) 2 2
. ag 1 g 3 1 ] SN &
oA f.(&) - 210, G} expl- 262 )/ NG s 262 )= o’

i i

a cuctema piBHSHbG (7) puitMae BU/I:
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n .
Y sina, % =0,
icosa 2L =0
1 b

c
£, = Xsina, + Ycosa, —1;.

3 ypaxyBaHHSM OCTaHHbO1 PIBHOCTI:

0 sinao;
L(Xsina,; + Ycosa, —1;) =0,
0 o
]
n CoSa;
> L(Xsina; + Ycosa, —1;) =0,
0 o}
abo
2 :
n sin o, n cosa, sina, Q. sino,
1 —
XZ Z _Z P I _09
i=1 Gi i=1 Gi i=l Oj (8)
1 CcOSQ; Sina, n cosz(x n coso,
Z Z -2—5=0
n sin a D COSQ; SINaQ; n sina.
Beeziemo nosHauennsa: A=) ———,B= ———+, C=3% —"r,
izl O] 4 o i-1 ©;
2
n cos a, n CcOSOL;
D=>——+,E= Z
0 o G’

i i
3 ypaxyBaHHSM MNPUWHATHX T[I03HAYEHb PIMICHHS CUCTEMHU pIBHIHBL (8),
BpaxoBytoun, mo AX =X, AY, =Y, Mae BUTIIA:

ax, CP=BE  y _ AE-BC ©)

AD-B? ° AD-B’
npuuomy 3HaueHHI AX_ 1 AY, € edpeKTUBHUMHU OIIHKAMH TPUPOIIEHb KOOPJIWHAT,
TOOTO MIHIMI3YIOTh JUCIEPCIIO0 PO3PAXOBAHUX KOOPAUHAT.
Posrisitnemo ¢opmyBaHHS METOAY MAaKCHMAalbHOI MPaBIOMOAIOHOCTI B pasi
posnoaury noxubok JII1 3a 3smimmanaumu 3akoHamu. B po0OoTi [4] ogeprxaHo BUpa3u IS
HIUTBHOCTI PO3MOIiTy 3MiliaHoro 3akony mnepiioro f,(&;) i apyroro f5,(&;) Tumis:

A Am
)= ’ _6 , 1 = 5

ne m, A - BIAMOBIIHO ICTOTHUN LIJIOYMCIIOBUM Ta MacIITAOHUM MapamMeTpH;
A, Ta A, -HOPMYIOYi MHOXHHKH.

(m<5)

Jyist 3MiaHuX 3aKOHIB MEPITIOTO 1 IPYTOTo TUITY MIIIIBHICTh PO3MOIITY B
3araJbHOMY BUIJISI/II MOYKHA 3allMCaTH B TaKU# COCIO:
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AS
S ey
3Halinemo Bupas (6):
OueBuaHO if (&)=A 0 [ I ]=—A_ (n+Db)E, 1 .
T og T TO&(E2/2+ )"0 i L(E2 /24 A )"0
Tomy
(&)
ag o | 1 1 _
f,(&) As("+b)§[(&?/2mi)"*"“]/As[(a?/2+ﬂi>”+b]
o &
S ey

Cucrema piBHSIHB MpaBaoNoAiOHOCTI (7) AJi1 pO3MISIHYTOTO BUIAKY MIPUITMaE
HACTYTIHUI BUTJIA;

&i
Zsma (n+b)(§ 2 =0,

£ (10)
b)————=0,
1Zicosm (n+ )(é 247
§. =Xsina, + Ycosa, —r;.

Po3zrisitHeMo pilieHHs: OTpUMaHO1 HENHIMHOT CUCTEMH PIBHSIHB METOJOM MPOCTOI

iTeparii. {7 nporo B 4MCENbHUKM NepIIuX ABOX piBHAHB (10) mincraBiseMo Bupa3
s &;, ckopouyrodH ix Ha (n+Db):

( isin(x (Xsino,; + Ycoso, —r1;) _0,
(EZ/2+ )
icosai (Xsino, 2+ Ycosa, —1;) 0.
i=1 & /2+4)
[Tepire piBHSHHS MOXHA 3aIMCATH B HACTYITHOMY BHTJISIIII
n . 2 n .
X! o 9% +2 g (Ycosa, —1;) =0,
SE2+A) SE2+ i)
[ZL(r - Ycosa, )]
. i=1 (é /2 + /1 )
3BIIKU X =
n o oin’ Q,
i=1 (élz /2+A)

OTpumanu piBHSHHS, B JIIB1il YaCTHUHI SIKOTO 3HAXOUTHCA 3MiHHA X.

AHanoriuHo, 3 Apyroro piBHIHHS cucTemu (10) 3HAX0AUMO BUpA3 I APYTOi
HEB1I0MO1 3MIHHOI Y':
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Do coso,

B2+ )

(r, - Xsino,; )

2
D cos 0,
2
OTpumaHi pIBHAHHS CKJIAJalOTh CHCTEMY HENIHIMHMX pPIBHSIHb, SIKa BUPINIYETHCA

METOJIOM TPOCTHX ITepaliif, MNPUIOMy B SKOCTI MOYATKOBOTO HAOIMKEHHS
IPUHAMAIOTHCS X:X0 1 Y:YO.

n - sinaq,
[X—5 (1 - Ycosa, )]
SR /24 )
n sinzoci

)2 S PSPEN
18212+ A4)

X =

n COSQ

———1—(r; - Xsina,; )
(2 N i
<Y:1_1(<§1 /2+/11)2 a1
i COS (Xi

iZ1(EF 12+ A)

€, =Xsina, +Ycosa, —r;

Pimennsam cucremu (11) aBisitoTbes eheKTUBHI OIIIHKYA TPUPOIICHH KOOPAUHAT JI0
MOYaTKOBUX KOOPIUHAT XO 1 YO . [Tokaxxemo, 110 €(heKTUBHICTh KOOPAUHAT Y IILOMY

BUIIAJIKy CTAHOBUTH 1.
3 1i€10 METOI0 MPUBEAEMO BUpa3 JJIsl €eKTUBHOCTI [5]:

1€ (,p1S - HEBJACHI IHTErpaau, NpUYOMY, KOJIHU JIMCHUI 3aKOH 1 3aKOH PO3MOALTY
MOXMOOK BUMIPIOBaHb, BUKOPUCTAHUN B METO/Il MAaKCUMaJIbHOT TPaBI0MO110HOCTI,
CIIBIAJAI0Th BOHU BUPAKAIOTHCS TAKUM YHHOM:

0 2 0 2

[ f(®)] 2 [ f(X)]
_ox B 0 o [.0x
P am [ 5 /oK -p i T

3BepTaEMo yBary, o p=s.
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Jlyis 3MIIIaHOTO 3aKOHY PO3MOJUTY MEPIIOro TUIY, BHpPa3 A LIIIBHOCTI SKOTO
f(x) = f,(X) mpuBeaeHO BHIIC, HEBJIACHI IHTEIPAIX MAIOTh BUPa3u:

X2

p=s=A (m+1)2J X;
" 1i(xz/zm)m+3

q=An(m+1)J;-Jy).

2
X 1
ne J, = dx, J, =] Jdx .
: Jl(x2/2+/1)m+3 2 RII (x2/2 + A)m+2

OueBuIHO, BUpa3 AJis €()EKTUBHOCTI:
2 2 2 2
_Ay (m+D)"J-Jy)" i —Ty)
€= 2 412 - 272°
A, "(m+1)"], (m+1)7J,
Jlns  iHTerpyBaHHS HEBJIACHUX 1HTerpaiiB J; 1 J, 3acTOCOBYyBaBCS METO[

CimricoHa, a pe3ysbTaTH pO3paxyHKy €(peKTHBHOCTI MpeAcTaBieHl B Tabiu. 1, 3 sKoi
BU/JTHO, 1110 JIJIsI BCIX 3HAUY€Hb 1CTOTHOTO MapaMeTpy m e(peKTUBHICTh TOPIBHIOE 1.

Tabmanig 1
EdexTuBHICTD 3MIIIAHOTO PO3MOALTY MEPIIOTO THUITY
m 1 2 3 4 5 6
e 0,995 1,000 1,000 1,000 1,000 1,000
6 6 4 3 2 1

AHAJIOTIYHUN PEe3yIbTaT OACPIKAHO JJIS 3MIIIAHOTO 3aKOHY JPYTOTo THITY.

Jlnst TOpiBHAHHS METOAY HaWMEHIIUMX KBaJpaTiB 3 METOJOM MaKCHUMaJbHOI
MpaBAoNMoOAIOHOCTI B pa3i posnonuny mnoxubok JIII 3a 3mimaHuMu 3aKOHAMH
MIPOBOJIMJIOCH KOMIT'FOTEpHE IMITaIliiiHEe MOJICIIOBAHHS, SIKE TOJSTAI0 B PO3PAXYHKY
o0cepBoBaHux KoopauHart 1o 8-mu JIIT o6oma meTonamu 1 rpadiyHUM Bi1OOPaKEHHIM
onepxkanoi mo3wuiii. [loxu6ku JII1 renepyBazucs mo 3MilaHOMy 3aKOHY MEPIIOTO THUITY
3 icToTHUM nlapameTpoM m=1. Po3paxoByBanocs 500 nmo3utrii, siki BiioOpakeHi Ha pHC.
2, TpUYOMYy 3 TMpaBOi CTOPOHHM TIOKA3aHO PO3CISTHHSA OOCEpBOBAaHUX MO3MULIN,
pO3paxoBaHUX METOJOM HaWMEHIIMX KBaJApaTiB 3 JOMOMOrow Bupazy (9). B misiii
YacTUHI PUCYHKY IOKa3aHi 00CEpBOBaHI MO3MULIi, PO3PAXYHOK SIKMX 3/1HCHIOBABCS
METOJIOM MaKCHMAJIbHOI MPaBAOMOIIOHOCTI 3 JOMOMOror cucremu piBHsIHL (11).
[cTrHHE MiCIIE CYyTHO 3HAXOUThCA Ha MEPETUH1 YEPBOHUX JIIHIH.

3 puc. 2 BHUJHO, IO 3aCTOCYBaHHS METOJY HaWMEHIIMX KBaApaTiB Beae M0
O1IBIIIOTO PO3CitOBaHHS OOCEPBOBAHUX IMO3MIIINA, HIK MPU BUKOPUCTAHHI METOMY
MaKCUMaJIbHO1 TpaBponoAiOHocTi. [lpm MopenmroBaHHI BHU3HAYAIACS IUCIIEPCIS
MOYJISl BEKTOplaabHOT MoxuOKku. [{ucnepcis mpu po3paxyHKax METOJIOM HAaWMEHIITHX
KBaJpaTiB 3HAYHO OUIbIIA, HDK AWCIEPCIS PO3paxyHKIB 3a JOMOMOTOI0 METOIY
MaKCUMaJbHOI MPaBAOMOMIOHOCTI, IO BIAMOBIA€ PE3yJIbTAaTy PO3PAXYHKY
€(EeKTUBHOCTI MO TEOPETUYHIN (HOPMYIII.
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Brnacha po3po0Oxa aBTopa
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