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Microclonal propagation of grapevine is a fast and efficient method of multiplying
grape plants, providing genetically identical, healthy, and virus-free material. This
method involves the cultivation of plant explants in a sterile nutrient medium
supplemented with specific nutrient solutions and growth regulators. The process
includes several stages: selection and preparation of explants, sterilization and
introduction into in vitro culture, shoot multiplication, rooting, and acclimatization to
in vivo conditions. In many countries, micropropagation is widely used in nurseries to
produce large quantities of grapevine seedlings both for mother plantations and for
industrial vineyards.

During in vitro cultivation, a number of difficulties may arise, particularly at the
stage of initial explant introduction. Tissue damage leads to the release of large
amounts of phenolic compounds, which results in slow growth and development.
Polyphenols are secondary metabolites widely distributed in plants, performing
important physiological and structural functions in plant growth and development [1,
2]. However, upon oxidation and interaction with cellular enzymes, these compounds
produce toxic substances that inhibit regeneration. This leads to growth suppression,
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tissue necrosis, and explant death, thereby significantly reducing the efficiency of
microclonal propagation [3, 4].

To prevent phenolic oxidation of tissues, additional components such as
antioxidants (ascorbic, citric, and tartaric acids, L-cysteine, glutathione, etc.) and
adsorbents (activated charcoal, polyvinylpyrrolidone, synthetic silicon compounds) are
introduced into the nutrient medium. However, the use of adsorbents is limited, as they
absorb not only polyphenols but also vitamins and phytohormones present in the
culture medium [5].

The effectiveness of antioxidants is determined by their ability to directly interact
with phenolic compounds and inhibit the activity of enzymes that catalyze their
synthesis and oxidation. Moreover, antioxidants may stimulate callus formation and
enhance regenerative activity. For example, ascorbic acid interacts with o-quinones
and inhibits enzymatic oxidation of phenolic compounds. Studies have shown that
ascorbic acid can not only prevent tissue browning but also reverse browning in already
darkened tissues [6, 7]. The mechanism of amino acid action (glycine, glutamine,
cysteine) on plant tissues in vitro has not yet been fully clarified, but it is assumed that
they also react with quinones, forming aminocatechins and preventing further
oxidation [8].

Thus, depending on the grapevine species, cultivar, and explant type, different
methods are used to prevent phenolic oxidation and explant death, requiring
experimental validation. The aim of this study was to determine the effectiveness of
antioxidants, namely ascorbic acid and glycine, at the stage of grapevine introduction
into in vitro culture to prevent phenolic oxidation of explants.

The research was conducted in the laboratory of in vitro grapevine culture at the
Department of Nursery, Propagation, and Biotechnology of Grapevine, National
Scientific Center “V. Ye. Tairov Institute of Viticulture and Winemaking”. Grapevine
table cultivars Arkadia and Zagadka, bred at the NSC “V. Ye. Tairov Institute of
Viticulture and Winemaking”, were used. Explant introduction and microclonal
propagation were carried out using standard methods [9].

Following sterilization, explants were placed on Murashige—Skoog (MS) solid
medium prepared according to the standard scheme and supplemented with 0.4 mg 1!
6-benzylaminopurine (BA). To prevent phenolic oxidation, ascorbic acid and glycine
were added to the culture medium. Experimental in vitro cultures were maintained on
three variants of MS medium with different concentration of ascorbic acid and glycine
(1.5 mg I'! ascorbic acid and 0.5 mg I'! glycine; 3.0 mg 1! ascorbic acid and 0.5 mg 1!
glycine; standard MS medium without antioxidants).

Explant cultivation conditions: temperature 25-27 °C, light intensity 20002500
lux, photoperiod 12 h, air humidity 60—70%.

After 50-60 days, explants with developed shoots were transferred to MS medium
for micropropagation containing half-strength macronutrients, 0.3 mg 1" BA, and 0.3
mg 1! indole-3-acetic acid (IAA).

Survival, proliferation and formation of roots of explants were assessed after 7, 15,
and 30 days; polyphenol content in green tissues was determined by the Folin—
Ciocalteu method after 15 and 30 days. Growth and development parameters of
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microclones were measured after 60 days. Statistical analysis was performed using
program ANOVA and Microsoft Excel.

Survival of grapevine explants of the Zagadka cultivar on the 7th day after planting
was high across all variants, ranging from 94.1% to 100.0% of the initial number
(Table). By the 30th day, the number of viable explants decreased to 70.4% on the
standard medium and to 75.0-79.2% on experimental medium with antioxidants,
mostly due to contamination or, less frequently, tissue browning and necrosis. In the
Arkadia cultivar, explant survival was also higher in experimental variants, particularly
on medium with 1,5 mg 1! ascorbic acid, where survival reached 83.3% of the planted
explants.

Table 1.
Effect of antioxidants on survival and proliferation of grapevine axillary bud
explants during introduction into in vitro culture

Survival, % Proliferation, %
MS medium variants | after 7 | after 15 |after 30 |after 7 | after 15 | after 30
days days days days days days
Zagadka

Standard 94,1 82.4 70,4 7,0 35,3 55,6
MS+1,5 mg 1!

ascorbic acid and 0.5 100,0 82,0 75,0 53 52,9 70,5
mg 1! glycine

MS+3.0 mg 1!

ascorbic acid and 0.5 95,7 78.6 79,2 1,5 57,1 65,0
mg 1! glycine

Arcadia

Standard 90,5 83,3 60,0 10,5 56,7 60,5
MS+1,5 mg 1!

ascorbic acid and 0.5 934 88.9 83,3 6,2 54,0 77,8
mg 1! glycine

MS+3.0 mg 1!

ascorbic acid and 0.5 92,0 85,0 78,1 2,8 50,0 72,0
mg I"! glycine

Proliferation — the bud break of axillary buds — began on average on the 5th—7th
day. On the medium with 3.0 mg 1! ascorbic acid, proliferation started slightly later
(on the 5th—10th day) and subsequent development was slower. Overall, after 30 days,
explant survival in the Zagadka cultivar exceeded control values by 5-15% on average,
and in the Arkadia cultivar by 12—18%. The best results were obtained on the medium
with 1.5 mg I'! ascorbic acid: explants were more viable, developed better, and cases
of phenolic browning and phenolic exudation into the medium were less frequent than
in the control.
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It is known that the content of polyphenols in explant tissues and their exudation
into the culture medium decrease under the influence of antioxidants, which improves
explant survival. Therefore, this parameter can serve as an informative indicator of
plant condition at the introduction stage. After 15 days of cultivation, polyphenol
content in explant tissues of experimental variants was lower compared with the control
(Figure).

In the Zagadka cultivar, polyphenol content was reduced by 4.8-34.4%, and in the
Arkadia cultivar by 3.1-26.7%, compared with the control. Visual observation showed
that the proportion of explants with browning symptoms in experimental variants did
not exceed 5%, whereas in the control it reached up to 52%. By the 30th day,
polyphenol content in tissues increased which, combined with favorable biometric
parameters of microclones, indicated optimal conditions for their further growth and
development.

2 . B MS+3.0 mg/l ascorbic acid,
g Arcadia 0.5 mg/l glycine
(= —
b B MS+1.5 mg/l ascorbic acid,
“’% Zagadka 0.5 mg/1 glycine
O Standard
% Arcadia
o
=

4 5 6 7 8 9 mgg!DW

Figure 1. Polyphenol content in grapevine explant tissues after 15 and 30 days of
cultivation.

Biometric measurements after 2 months of cultivation demonstrated that in nearly
all experimental variants plants developed better compared to the control. In both
cultivars, microclone shoot height and leaf number were 11.4-13.7% and 9.5-14.3%
higher, respectively, than in the control. Root number was also greater in experimental
variants, averaging 1.3—1.5 roots per microclone.

Thus, for Arkadia and Zagadka cultivars, the most favorable conditions for explant
survival, proliferation, and microclone biometric traits were achieved with the medium
supplemented with 1.5 mg/L ascorbic acid and 0.5 mg/L glycine. Explant tissues
contained lower amounts of polyphenols, confirming the positive effect of antioxidants
in reducing phenolic oxidation.

The introduction of grapevine explants into in vitro culture is often complicated by
tissue browning caused by the oxidation of phenolic compounds. The use of
antioxidants at this stage reduces the release of polyphenols into the medium and
promotes regeneration.
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In contemporary architectural practice, educational hubs represent an innovative
type of educational environment that redefines the spatial organization of knowledge,
communication, and creativity. Their development reflects a paradigm shift towards
flexible, multifunctional, and human-oriented design strategies, which significantly
differ from the static typologies of traditional educational facilities. The spatial
composition of modern hubs is not limited to lecture halls or classrooms but 1s instead
conceived as a heterogeneous system that integrates educational, research, social, and
recreational dimensions within a single architectural framework.

The planning and functional structure of learning hubs is characterized by the
consistent application of advanced architectural and urban strategies. Among the most
widespread techniques is the creation of open-plan layouts that allow for maximum
flexibility and adaptability of space according to the needs of different users.
Transformable interiors, achieved through movable partitions, modular furniture, and
reconfigurable technical systems, enable a rapid change of spatial scenarios, from
group work to individual study or large-scale events. Another significant approach is
the principle of spatial hybridity, whereby educational zones are seamlessly combined
with coworking areas, informal lounges, and cultural or exhibition spaces, thus
fostering interdisciplinarity and collaboration. Transparency and permeability of space
serve as another key technique. Large, glazed partitions, visual connections between
floors through atria, and the integration of interior with exterior environments create
conditions for openness and accessibility, symbolizing the democratic nature of
modern education.

Within this context, it is possible to distinguish several typological models of
learning hubs based on their functional and planning organization.

The open type is characterized by large, flexible, and transparent spaces that merge
multiple functions and encourage constant transformation and interaction.

By contrast, the closed type preserves a more traditional block structure with clearly
separated classrooms, laboratories, and administrative areas, where functional
autonomy and controlled access remain a priority.

12
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Between these two extremes, the Aybrid type has emerged as the most common
contemporary solution, combining open-plan collaborative areas with more specialized
and enclosed zones, often structured around a central core or atrium that unites them
into an integrated system.

Finally, a networked or distributed model has become increasingly relevant, in
which the learning hub is not confined to a single building but forms a campus or even
a cluster of interconnected facilities integrated into the urban fabric, thus extending the
educational process into the city itself.

Biophilic integration has also become a defining principle, expressed in the
inclusion of indoor gardens, terraces, natural materials, and views towards landscaped
courtyards, which improve the psychological comfort of users and enhance the
ecological value of the facility. At the same time, digital integration is translated into
architectural form through the creation of smart classrooms, multimedia laboratories,
and digital studios equipped with advanced technologies. The architectural expression
of these spaces frequently relies on the interplay of light, transparency, and interactive
surfaces, making the digital environment an inseparable component of spatial identity.

International examples illustrate the variety of planning and architectural strategies.
The Harvard Innovation Lab demonstrates the successful application of
multifunctional and transformable interiors, while IESE Business School in Barcelona
highlights the integration of open-plan collaboration zones and transparency of space.

The University of Northampton’s Learning Hub adopts a shared, flexible typology
that integrates teaching areas, library facilities, student services, skills studios, and
social spaces into a continuous open framework. Its architecture emphasizes
transparency, daylight, and permeability, using atria, glazed partitions, and terraces to
encourage interaction and extend learning into the outdoor environment. As a
multifunctional and adaptable building.

The Rotterdam School of Management presents a model of spatial hybridity, where
education is interwoven with urban context and digital technologies. In Ukraine,
facilities such as Unit.

In general, the architectural and planning solutions of learning hubs are aimed at
ensuring spatial flexibility, multifunctionality, and user-centered design. They
represent a departure from traditional hierarchical schemes in favor of open, adaptable,
and technologically integrated environments that embody the principles of inclusivity,
interdisciplinarity, and ecological responsibility. Such approaches contribute not only
to the efficiency of educational processes but also to the formation of a new cultural
and social paradigm of learning. For Ukraine, the incorporation of these strategies into
the architectural design of learning hubs provides an opportunity to modernize
educational infrastructure, aligning it with European standards and sustainable
development goals.

Overall, the current tendencies in the planning and functional structure of learning
hubs demonstrate a clear transition from rigid, hierarchical models of spatial
organization towards open, adaptable, and user-centered environments.
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KIHETUYHA APXITEKTYPA SAK IHCTPYMEHT
OOPMYBAHHSA IHTEPAKTUBHOI'O CEPEJOBHUIIIA
MEIIATEK I KYJIBTYPHUX LHHEHTPIB

bauuncskuil lannino Bosiogumuposuy
AcmipadT kadeapu Teopli apxiTeKTypu

1 apXiTEKTYPHOTO MTPOEKTYBaHHS,

KuiBchKkuii HallioHAIBHUN YHIBEPCUTET
OyIIIBHUIITBA 1 apXITEKTypPH

CydacHuil eTam pO3BUTKY apXITEKTYpH XapaKTepU3YEThCS TEPEXOIOM Bif
CTaTUYHMX Ta KOPCTKO (PIKCOBAHUX PIIICHb JO AMHAMIYHUX 1 a1aniTUBHUX cucTeM. Lle
3YMOBJIEHO SIK IHHOBAI[IHHUMHU TE€XHOJIOT1SIMU, TaK 1 COLIIOKYJbTYPHUMH 3MIHAMH, SIKI
BUMAaralTh BIJl TPOMAJICBKUX IMPOCTOPIB T'HYYKOCTI, IHTEPAKTHUBHOCTI Ta
IHKJIIO3UBHOCTI.  SIkmo  panime  OyJiBll  NEPEBAXXHO  BUKOHYBAJIM  POJIb
(YHKIIOHATFHUX OOOJIOHOK, TO CBOTOJIHI BOHU pPO3IJISAAIOTHCS K aKTHUBHI
CEpEeIOBHUILA, 3aTHI 3MIHIOBATHUCS BIAMOBIIHO 10 MOTPEO KOPUCTYBAUiB 1 KOHTEKCTY
BUKOPHUCTAHHS.

OaHuM 13 HaWOLIBII TMEPCHNEKTHUBHUX HANpsAMIB Yy i cdepl € KiHETUYHA
apxITEKTypa, siKa nepeadayae BUKOPUCTAHHS PYXOMHUX €JIEMEHTIB, TpaHC(HOPMOBAHUX
KOHCTPYKIiH Ta iHTEpaKTMBHUX CHMCTEM. i NPUHIMUIM J03BOJIAKOTH CTBOPIOBATH
MIPOCTOPH, IO pearyroTh Ha 30BHIIIHI (DaKTOPH:

e KJIMaT,

® OCBITJICHHS,

® CHEProCIOXUBaHHS
Ta BHYTPIILIHI CLIEHAPIi:

® KIJIBKICTb BiJIBITyBauiB,

e (dopmar 3axony,

® IHJMBIAyaJbHI TOTPEOU.

Takum dYMHOM, apxiTeKkTypa HaOyBa€ BJIACTUBOCTEH <OKMBOTO OpPraHi3My»,
3IaTHOTO B3aEMOJIISATH 3 JIFOJAMHOIO Ta cepeoBuIieM (puc.l).

Oco0uBO BaXJIMBUM HAMPSIMOM BIIPOBAKEHHS KIHETUYHUX CUCTEM € MEIIaTeKU
Ta KyJbTYpPHI IEHTPU — TPOMAJICHhKI OyAiBJII HOBOTO TOKOJIHHSA, IO MOEAHYIOThH
¢yHkuii 010710TeK, OCBITHIX Xa0iB, MUCTEUbKUX MIAaTGOpPM 1 30H BiamounHky. Ha
BIIMIHY BiJ TpaJuiiiiHuX 010:110TeKk ab0 KiIyO1B, BOHM BUMArar0Th BUCOKOI THYYKOCTI
MJIaHYBaJIbHUX PIllIeHb, 3AaTHOCTI 10 LIBUJKOI TpaHcopMalli iHTep €piB, a TaKOX
iHTerpamii mudpoBux TexHoJori. Came KIHETMYHA apXIiTeKTypa 3a0e3nedye
MO>KJIMBICTh TaKOi TpaHc(opMallii, podJisiuu NpoCTip He JHIle PYHKIIOHATBHUM, a i
IHTEPAKTUBHUM.
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+ Notpebun
« Al
+ CueHapii BAKOPUCTAHHSA
npocTopy « Kaimar

- Komdpoprt « OCBITA€HHS

KOPUCTYBAY ¢ ———==—=——=== > APXITEKTYPA ¢ -——=—=—=———= 3  CEPEAOBMLLE

Puc.1 B3aeMOBiTHOIIIEHHST «KOPUCTYBAU — apXiTEKTypa — CEPEIAOBHIIIEY Y
KIHETUYHIN apXiTEeKTYypl.

AKTyalbpHICTh  JIOCTIDKCHHS TIOJSra€ B HEOOXIJHOCTI TOIIYKY HOBHX
apXITeKTYpHUX PIllIeHb, SKI BIAMOBiAAIM O moTpedbaM cydacHOTO 1H(OpPMAaIIHHOTO
CYCIUIbCTBA, CIPHUSIN 1HKIIFO3UBHOCTI Ta CTBOPIOBAJIM YMOBH ISl 1HTEPAKTHUBHOI
B3a€MO/I1i TPOMAJIH.

Meta poOOTH — JOCIHIIUTH pPOJIb KIHETUYHOI apXITeKTypu Yy (opMyBaHHI
IHTEpaKTUBHOI'O CEPE/IOBUINA MEAIaTEK 1 KyJIbTYPHHUX LIEHTPIB.

KineTnuHa apXiTeKTypa sIK HayKoBa KOHILIEMIS rnovana (GopMyBaTHCS y JIPYTid
o0BuH1 XX cTomTTsA. OJHUMHU 3 IEPIINUX AOCIITHUKIB, K1 3aKJIaIH 11 OCHOBH, OyJIH
Binmbsim 3yk Ta Pomkep Kmapk. VYV mpami «Kinetic Architecture» (1970) Bonu
PO3IIIAIalN apXITEKTypHU 00’ €KT HE SK CTAaTUYHY KOHCTPYKIIIIO, a K JTUHAMIYHY
CUCTEMY, 3[IaTHY 3MIHIOBaTH CBOIO (pOpMY IIiJi BIUIMBOM CEPEIOBUINA Ta BUMOT
kopuctyBauiB [1]. Takuii miaxij 3amoyaTKyBaB HOBY MapajurMy y MpOEKTyBaHHI, 1€
pyX Ta TpancopMallis CTaau HEBIJ EMHUMU CKIAJ0BUMH apXiTEKTYPH.

[Tomanpiuii pO3BUTOK KIHETHYHOI apXITEKTYPH BiI0YBaBCS y KOHTEKCTI B3a€EMO/II]
3 nMpoBUMH TEXHOJOTIAMH. 3HAYHMM BHECOK y M0 cdepy 3podbuB Hikomac
HerpomonTe, sxuit y kuusi «Soft Architecture Machines» (1975) naromonryBas Ha
BAKJIMBOCTI 1HTEPAKTUBHOCTI apXITEKTYpPHOTO CEpPEJOBHINA, MHOTro 3JaTHOCTI
pearyBaTH Ha JIIOJUHY Ta CTBOPIOBATH 3BOPOTHHM 3B’SI30K MK KOPHUCTYyBadeM 1
npoctopom [2]. V XXI cromitti mi nigxoau 0ynu po3suneHi JKyiem MenoHi, KUl y
mpaii  «Designing Kinetics for Architectural Facades: State Change» (2011)
MIJKPECIUB 3HAYEHHS HU(PPOBOr0 MOJEIIOBAHHS Ta aJrOPUTMIYHOTO YNPABIIHHS Y
MPOEKTyBaHH1 (hacagHuX cuctem [3].

KineTnuHi cucteMu yMOBHO TOAUISIOTHCA Ha KUTbKa OCHOBHUX Tpyil: (hacamHi,
iHTep’epHi, daxoBi Ta MeOneBi. Taka kimacu@ikaiis T03BOJSE YMOPSIAKYBaTH
pPI3HOMAaHITHI TPUKIAIM 3aCTOCYBaHHS KIHETHKH Yy CYYacHIM apxIiTeKTypl Ta
BUOKPEMUTHU OCOOJIMBOCTI KOXKHOT IPyIH. Y3araJibHeHa cxeMa Kiacudikallii HaBeaeHa
Ha (Puc.2)
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KIHETU4YHI CUCTEMU

(

dacaaHi cucteMu

+ COHLIe3aX1CHI eKpaHU

TA NAHeAl

. Meaia-dacaau
« IHTepakTvBHi dacaam

- EHeprosbepiraioui

dacaaHi 0BOACHKM

’

Adaxoei cuctemMu

« PoscysHi nokpiBAi

- [HeBMaTMyHI T

MeMOPaHHI NOKPUTTA

« Cuctemn AQXOoBUX

AIXTAPIB TA CBITAOBWX

oTBOpIB

)

IHTep’epHi cucteMn

« Pyxomi naatdopmn ta

noAlyMu

« TpaHCHOPMOBQHI CTiHK

TQ NeperopoAkKn

-« AVHaMi4HI cucTemm

OCBITAGHHS TA AKYCTUKM

)

Me6Ai Ta 06ACAHAHHS

« TpaHchopmMoBaHi MebAi
« MopyAbHi cnctemm

« |HTepaKTVBHI €AEMEHTH

Puc.2 Knacugikaiiist KIHeTHUHUX CUCTEM 32 QYHKI[IOHATEHUM MPU3HAYEHHSIM Y
rpOMaJICbKUX OY/IiBIISIX.

3acTocyBaHHS KIHETUYHOI apXITEKTYpH Yy IPOMAJICBKUX OyAiBJIsSX HallsicKpasillie
MIPOSIBIISIETHCS Y TAKMX TPOMAJICHKUX CIIOPY/IaX K ME1aTeKH Ta KyJIbTypHI IEHTPH, JIe
BaXJMBa 0OararoyHKIIOHAJIBHICTh, THYYKICTb 1 3[aTHICTh JO I1HTEPAKTUBHOI
B3a€MO/IIT 3 KOPUCTYBaYeM. AHaJ13 HU3KU Peasli30BaHUX MPOEKTIB 103BOJIAE€ BUTIIUTH
PI3HI THNHM KIHETUYHUX pIIIEHb — BiJ MOOLIBHUX OOOJIOHOK JI0 IHTEPAKTHUBHUX
MYJIBTUMEIIMHUX CUCTEM — Ta MOKa3aTH IXHii BILUTUB Ha (pOPMYyBaHHS HOBOTO THUITY
TPOMAaJICBKOTO MTPOCTOPY.

- The Shed (Hb}O—fIOpK, 2019, Diller Scofidio + Renfro)

byniensa kyneTypHoro nentpy The Shed € onHuM 13 HaliBHpa3HIIMX MPUKIIAIB
KiHETUYHOT apXiTeKTypu. [i yHIKaIbHICTh NONArae y HATBHOCTI MraHTCHKOT MOGLIBLHOT
000JIOHKH, SIKa BUCYBA€THCS HA MPHIICTIY IUJIONLY, YTBOPIOIOUN KPUTHUI TIPOCTIP IS
MacoBUX 3axo[iB. Taka cucTema [103BOJISIE MUTTEBO 30UIbLIYBaTH (PYHKI[IOHAJIBbHI
MOJIUBOCTI IICHTPY, MOEIHYIOYM BHYTPIIIHIN 1 30BHIIIHIA mpocTip [4]. Pyxomi
€JIEeMEHTH TYT BUKOHYIOTH pPOJIb HE JIMIIE€ TEXHIYHOTO PIIIEHHS, a W TOJOBHOTO
apXITEeKTYpHOTO 00pasy, SKWW CHUMBOJII3Y€E aJalTUBHICTh 1 BIAKPHUTICTH Cy4acHOI
KyJbTypu (Puc. 3).

L NN N N
Puc.3 The Shed, Hero-HMopk, CIIIA (2019). Apxitextopu: Diller Scofidio +
Renfro [4].

- Media-TIC (bapcenona, 2010, Enric Ruiz-Geli).
byniBns BuUpi3HSAETHCA 1HHOBAIIMHUM (DacazioM 3 alanTHBHUMHU TMaHEISMHU, IO
pearyroTh Ha COHSYHE BHUIIPOMIHIOBaHHS B3MM. DacagHa KIHETHMYHA CHCTEMa
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3abe3reuye ONTUMAJIbHUM PIBEHb OCBITJIECHOCTI Ta MIKPOKIIMATy BCEpEIuHI,
3MEHIIYIOUM  eHeprocrnoxuBaHHsi.  PdacagHe  MOKPUTTA  BUTOTOBJICHE 3
etunerrerpadpropetmwieny (ETFE) —  ekonoriyHo edexkTHBHOrO  Martepiany.
O6mmmroBanHs (acaay, 0 BUXOIUThH HA MIBASHHUHN CXiJl, TOTJIMHAE COHSIYHE CBITIIO
MPOTSTOM IIIECTH TOAWH Ha AceHb. [laHem po3TamoBaHi y MO3ai9HOMY BI3€pyHKY 3
YBITHYTUX Ta onykiaux TpukyTHUKiB — niadpparmu ETFE. Enementn Qacany
PO3IIKPIOIOTHCA MMiJT BILTMBOM COHSYHOTO CBITJIAa Ta MPH MIJBUIICHHI TeMIEepaTypH,
3a0e3neuyour TeIIOI30AII0 Ta CTBOPIOIOTH HEMpo30puil (acam 3 MOBITPSHOIO
kameporo Bcepeaudi [5]. Lle mpuxman Toro, sik KIHETUYHI CUCTEMH MOXYTh OyTH
1HTErpoBaHi B 000JIOHKY Oy/iBJi, BUKOHYIOUH OJHOYACHO €CTETHYHY Ta 1HXKEHEPHY
¢dynkuito (Puc. 4).

Puc. 4 Medla TIC Bulldlng, BapCCJ'IOHa IcnaHm (2010) AleTeKTOp Enric Ruiz-Geli
(Cloud 9) [5].

- Institut du Monde Arabe (ITapux, 1987, Jean Nouvel).

OnuH 13 mepuImx 3HaKOBUX 00’ €KTIB, /e KIHETHYHA apXiTeKTypa Oya peanizoBaHa
Ha npakTuill. acan OyAiBIIl CKIaIa€ThCA 3 METAJICBUX €JIEMEHTIB, SIK1 BIIKPUBAIOTHCS
Ta 3aKpUBAIOTHCS 3aJI€KHO BlJ 1HTEHCUBHOCTI COHsYHOro cpitina. lLle cTBoproe
YHIKaJIbHUH Bi3yaJdbHHUH €deKT 1 BOAHOYAC PEryII0e MIKpOKIIMAT y MpUMIlleHH] [6].
[Ipuknag [HCTUTYTYy apaOCBhKOTO CBITY € ICTOPUYHO BaXXKJIMBHM, aJK€ BIH JOBIB

MO>KJIUBICTh MTOETHAHHS 1HKEHEPHUX MEXAHI3MIB 13 XyJ0KHIM 00pa3oM apXiTEKTypH
(Puc. 5).

I:l‘ “m.li w.
il ¥ "'ﬂb

Puc.5 Institut du Monde Arabe, [Tapux, d)paHu (1987). AXTeTop: Jean
Nouvel. [6].
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- Oodi Library (I'enbcinki, 2018, ALA Architects).

[Is OibmioTeka HOBOTO TMOKOJIHHA CTBOpeHa SK OaraToyHKIIOHAIBHUAN
rpOMaJICbKHUI LeHTp. [HTep’€pH CIIPOEKTOBAH1 HA OCHOBI MPHUHIIMITY TpaHCpOpMaIli:
MOOLTPHI TEPEerOopoJIKM, THY4YKI MeOJIeBI CHCTEMH Ta MAHOMHI miIaThopMu
J03BOJISIFOTH HIBUAKO 3MIHIOBATH (DYyHKI[IOHATBHICTH MpUMilieHb. [IpoTsrom ogHOrO
THS OyIiBJIE MOXE OyTH MPOCTOPOM JJII YWUTAHHS, MICIIEM TMPOBEICHHS JIEKIIiH,
KIHOMOKa31B a00 KOHIEPTIB. PyxoMi Ta MOOUIbHI elleMeHTH 3abe3reuye He TiIbKH
O0araTopyHKIIOHAJIBHICTh, ajie¢ W 1HKJIIO3UBHICTh, aJPKe MOOUIbHI €JEeMEHTH
MIPUCTOCOBAHI JIJI1 BAKOPUCTAHHS JIIOJAbMU 3 p13HUMHU noTpedamu (Puc. 4).

uc.6 LIGHTpaJIBHa 616J110TeI<a Oodi, Tenmmm DiHIAHIS (2018)
Apxitexktopu: ALA Architects [7].

e MSG Sphere (JIac-Berac, 2023, apx. Populous).

Kynon y Jlac-Beraci € HailOUTbuM y CBITI C(hepuYHUM €KpaHOM, 1110 00’ €AHY€
apXiTeKTypy Ta Mefia-TexHouorii. Moro 30BHiIIHS MoBepxHsi — Iie rirantcbkuii LED-
dacan, sKuil MoOXe 3MIHIOBaTH Bi3yaJbHUM 00pa3 OyAiBil 3ajekHO BiA TOAIL.
VYcepeauni mnpocTip 0OOJaAHAHMM 1HTEPAKTUBHUMHU €KpaHAMH Ta AaKyCTHYHUMHU
CUCTeMaMH, IO pearyroTh Ha Mii riaggadiB [8]. YV 1boMy MNpOEKTI KiHETHUKa
MOETHYETHCSA 3 HU(POBUMHU TEXHOJOTISIMU, IEPETBOPIOIOYM APXITEKTYpy Ha Mejia-
00’€KT, 110 B3a€MOJIIE€ 3 MICTOM 1 KOPUCTYBauaMH, JI€ PyX IMITY€EThCS 32 JIOMIOMOTOIO
3MiHU 300pakeHHs Ha ekpaHax (Puc. 7).

Puc.7 MSG Sphere, Jlac-Berac, CIIIA (2023). ApxitekTopu: Populous. [8].
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[IpoBenenuii anasi3 nmokasye, o KiIHETUYHA apXITEKTypa € OJHUM 13 KIIFOUOBUX
HANPsMIB PO3BUTKY rpoMajichkux Oyaisens y XXI cromiri. Ii 3acTocyBanus y
MeziaTekax 1 KyJIbTypPHUX IIEHTpax A03BOJISIE CTBOPIOBATH HOBUI TUII
1HTEPaKTUBHOTO CEPEOBHINA, SIKE TIOEAHYE GYHKIIIOHATBbHICTh, €CTETUKY Ta
TEXHOJIOT1YHICTb.

[Tpuxnanu mpoaHani3oBaHUX 00’ €KTIB IEMOHCTPYIOTh Pi3HI CIOCOOM 1HTETparii
KIHETUYHHX €JIEMEHTIB: Bl MOOLTHHIX 0OOJIOHOK 1 alanTUBHUX (hacasiB 110
TpaHcopMOBaHUX 1HTEP €PIB 1 MYJIBTUMEIIMHUX CUCTEM. B yCixX BUIakax KIHETHKA
3abe3reuye He JIMIIE apXiTeKTYpHY BUPA3HICTh, aJie i CYTTEBO ITIJIBUIIYE PIBEHb
KOM(DOPTY, aAaNTUBHOCTI Ta 3ATyYEHHSI KOPUCTYBauiB. Y3arajlbHEHHs I0CBILY
CBITOBHX peai3alliid 103BOJISI€ BUAIIMTH KIJIbKa OCHOBHUX (DYHKIIIH KIHETUYHOT
apXITEKTYpH B TPOMAJICBKUX Oy IBIISAX:

® THYYKICTh 1 6araToyHKIIOHATIBHICTh CEPEIOBHUIIA, 1110 JIETKO aAanTy€eThCs 10

3MIHHUX CLICHAP1iB BUKOPUCTAHHS;

e cHeproe(EeKTUBHICTD 1 KIIIMAaTUYHA aJanTailis 3aBAsSKu (hacaJHUM 1 JaXOBUM

CUCTEMaM, 1110 PearyroTh Ha 30BHILIHI YMOBHU;
® IHTEPAKTUBHICTH IPOCTOPY, KU 3aJTydae KOPUCTyBaya 10 aKTUBHOI B3a€MOIi1
3 apXITEKTYpOIO;

® HOBUI apXiTEKTypHU 00pa3, y IKOMY pyX 1 IMHaMiKa CTalOTh YaCTUHOIO

€CTETUKHU TPOMAJICBKUX Oy 11BEb.

TakuM YMHOM, KIHETUYHA apXITEKTypa BUCTYIA€E HE JIUIIE TEXHIYHUM
IHCTPYMEHTOM, a il KOHIIENTYaJIbHOI0 OCHOBOIO ()OPMYBaHHSI iIHHOBAIITHUX
rpOMajCHKUX TIPOCTOPIB. [i BIPOBAIKEHHs y MeliaTeKax i KyIbTypHHX LEHTPax
CIIpUsi€ CTBOPEHHIO OUTBII THYYKHX, IHKJIIO3UBHUX Ta TEXHOJIOTIYHO PO3BUHEHUX
OyaiBesib, IO BIIMOBIIaI0Th NOTpEOaM Cy4acHOTo 1H(OpMAIITHOrO CyCNUIbCTBA Ta
MaiiOyTHIM BUKJIMKaM CTaJIOIO PO3BUTKY.
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Introduction. Today, digitalization has become an integral part of not only
everyday culture, but also academic learning in the arts. In particular, this applies to
vocal and music and performing arts, where the latest I'T solutions contribute to both
the pedagogical process and the creative realization of students.

Contemporary art education is in a state of constant transformation, driven by both
global social change and the influence of digital technologies. In this context, it is of
particular importance to update the methods of training specialists in the field of music
and performing arts, where the combination of traditional forms and the latest tools
opens up new horizons for professional realization.

Digital platforms, multimedia, automated analysis systems and distance learning
formats are actively integrated into the educational process, changing its structure and
dynamics. This requires a new management paradigm focused on innovation, mobility
and openness to the global cultural space.

Problem. Throughout the history of mankind, the formation and development of
civilizations, there are inevitably gradual changes in thinking, directions of
development of social paradigms, and, finally, fashion trends in culture and life.

In this sense, art, in all its diversity and different styles, is perhaps the main
attribute, a signature element of civilization. It is defined as a stage, a round of
development of cultural, global processes - the musical component of the overall
artistic product. Music is the most universal genre and art form that often does not
require adaptation. Classical music, in particular, has long had a certain universal “all-
encompassing” trend. It has been recognized at all times, from Greece and other
European nations, the most popular - vocal, instrumental, folk, and in its dialectical
development - symphonic and operatic art, as a highly civilized heritage of mankind.

At the end of the 19th century, with the development of radio, cinema, and other
means of information, communication, and entertainment, music, as the main
component of programs, movies, and TV shows, entered the lives of future generations
as an integral part of everyday life and as a significant factor in propaganda [2].

In this regard, the training of artistic personnel is of particular importance: first, in
classical vocal and musical and stage arts, in particular at the stage of training for
performing specialties.
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A singer's focus on improving his or her technical, professional vocal data means
not only hard work on oneself under the supervision of highly professional teachers
and concert masters, but also the inclusion of the latest “technical” component. Starting
with the search for musical material facilitated by the Internet, the process of its
processing, and the writing of the score for the arrangement. As well as the practice of
novice vocalists recording their performances (with subsequent analysis), using
phonograms, studio processing of works, and publicizing performances (on Facebook,
You Tube, and other social networks).

It should be noted that musical theater directors face problems with numerous
student productions when there is no opportunity to “arrange” directly during the
rehearsal process. There is a daily urgent need to “sound out” each rehearsal (including
individual scenes), and “generated music”, in the right style, solves these production
issues [3].

Music generation is one of the classic tasks of applying artificial intelligence to
create entertainment content. Music theory is not unambiguous, and there are many
approaches to representing and formalizing musical information. Recent
developments, such as the emergence of MIDI data representation and music analysis
software tools, have made it possible to obtain structured data from input audio files,
to which various approaches can be applied to identify patterns and create unique new
audio material.

Music generation is also used in productions of modern musicals (including
musicals and rock operas), where music of a certain popular “lightweight” sample is
used, which corresponds to the “composer's” vision of a modern author. In this case,
the use of music and lyrics generation tools [4] solves the issue of intellectual property.

In addition to the above, information technology is effectively used to automate the
entire process of working on a performance: creating rehearsal schedules,
communicating with all participants in the process, etc.

Conclusions. Contemporary classical (especially popular) music is directly related
to the use of new digital technologies, remote exams, auditions, competitions, and
concert performances. We are also talking about opera performances from around the
world for viewing for beginners and experienced artists. It is also worth noting the
capabilities of Al-powered acoustic equipment, as well as the unlimited possibilities
for distributing certain content on social networks (You Tube, Tiktok).

Thus, the use of information technology in the training of undergraduate and
graduate students of the NMAU is an important stage in the process of
institutionalizing music education in Ukraine and is one of the factors of artistic and
educational management of its rectors, such as O. Tymoshenko [1].
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Modern economies are undergoing profound structural transformations driven by
accelerated digitalization, globalization, and intensifying technological competition.
Under these conditions, the role of National Innovation Systems (NIS), which ensure
a continuous flow of knowledge and technologies, is becoming increasingly important.
The NIS approach is based on effective interaction among all participants of the
innovation process—innovators, enterprises, universities, research organizations, and
the state—thus forming an ecosystem that fosters innovation and economic growth [1].

Understanding the mechanisms of NIS functioning is of particular significance for
Kazakhstan, whose economy has traditionally been characterized by resource
dependency and high vulnerability to external market volatility. In the context of
digitalization, the country faces the strategic challenge of building a competitive
economy with high value-added output, where innovation must become the foundation
for sustainable growth.

In the scientific literature, different approaches to the typology of National
Innovation Systems (NIS) are presented. The most common classification
distinguishes national models depending on the characteristics of the institutional
environment and policy [2]:

* Anglo-Saxon model (USA, United Kingdom) — a market-oriented approach
with an emphasis on R&D and private sector entrepreneurship.

= (Continental European model (Germany, France) — an active role of the state
in supporting innovation and fostering cooperation among business, science, and
government.

= Asian model (Japan, South Korea, China) — a priority on science and
engineering education, combined with close ties between the state and industry.

= Scandinavian model (Sweden, Finland, Denmark) — a focus on social
development, education, and sustainability.

= Catch-up model (Brazil, India, Southeast Asian countries) — oriented towards
technology transfer and the development of domestic R&D capacity.

In addition to national models, scholars also distinguish regional (RIS),
technological (TIS), and sectoral (SIS) innovation systems. Examples include Silicon
Valley (RIS), the U.S. biotechnology cluster (TIS), and the German automotive
industry (SIS). Despite their differences, all of these systems are oriented toward
creating conditions for innovation within specific institutional and sectoral contexts.

Over the past two decades, the concept of NIS has been the subject of active
discussion and analytical research. Of particular importance are the publications of the
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OECD, which played a key role in the institutionalization of this approach. Within the
framework of the 1995-2001 project, the following reports were prepared:

Taoauna 1.
Key OECD Publications on National Innovation Systems (NIS) and
Their Main Findings
Ne Publication Title Main Contributions
1 | National Innovation | outlined the essence of the NIS concept and its
Systems (1997) significance for innovation policy
2 | Managing National | demonstrated that the effectiveness of innovation

Innovation Systems (1999) | depends on the coherence of actions among actors
at local, national, and international levels

3 | Dynamising National | emphasized the importance of clusters, networks,
Innovation Systems (2002) | and human resource mobility

4 | National Innovation | provided an in-depth analysis of innovation
Systems (2017) ecosystems in OECD and partner countries

5 | Measuring Innovation: A |introduced a new system of indicators that goes
New Perspective (2018) beyond R&D expenditures and patents to also
include non-technological innovations

These studies consolidated the understanding of NIS as a dynamic ecosystem in
which the key factor is the interaction among participants, and they also contributed to
the development of an international methodological framework for evaluating
innovation policy [3].

Based on these findings, an assessment of the maturity of Kazakhstan’s NIS was
conducted, along with a comparative analysis of existing innovation ecosystems -
Nazarbayev University (NU), the AstanaHub International Technopark of IT Startups,
and the Park of Innovative Technologies (PIT). The comparison was made according
to the following parameters: support programs, infrastructure, regulatory environment,
tax preferences, and priority areas [4].

It was found that all platforms implement similar startup support programs such as
incubation, acceleration, and events aimed at fostering an innovation culture. At the
same time, differences lie in their priorities: NU is primarily oriented toward deep-tech
projects (biotechnology, energy, robotics, chemical engineering), whereas Astana Hub
and PIT focus mainly on digitalization.

The analysis also revealed a pronounced trend in the development of Kazakhstan’s
innovation infrastructure toward digitalization: growing attention is being given to
digital platforms, services, and ICT projects. However, there is a shortage of basic
infrastructure for prototyping and R&D pilot projects, which limits the ability to move
from idea generation to the creation of tangible prototypes and their subsequent
commercialization.

Furthermore, the results indicate that the observed changes reflect an institutional
transformation of the research sector, with resources being redistributed into more
adaptive segments. This reinforces the need for targeted government support tools
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aimed at strengthening the academic sector, engaging businesses in R&D, and
revitalizing the role of non-profit organizations.

Conclusion

Thus, the NIS concept remains a key tool for analyzing innovation development.
International experience (OECD, EU, Asia) demonstrates that the critical success
factor is the coordination of actions among system participants and the balance between
digital and material elements of infrastructure.

For Kazakhstan, the priority is to adapt the best international practices while taking
into account national specificities, to develop regional innovation systems, and to
create favorable conditions for the commercialization of knowledge.

Particular attention should be paid to addressing existing imbalances: alongside
supporting digitalization, it is necessary to overcome the shortage of engineering and
prototyping infrastructure. Only a combination of digital ecosystems and well-
developed material infrastructure will enable Kazakhstan to build a competitive NIS
and ensure the transition to a knowledge-based economy.
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The study of social networks as an independent scientific phenomenon emerged at
the intersection of sociology, communication sciences, psychology, computer science,
and political science. Their wide diffusion and multifunctionality have necessitated a
comprehensive theoretical and methodological approach to research. Initially, the
development of this field was grounded in classical sociological concepts, such as
social capital theory and structural-functional analysis, which made it possible to view
social ties as a resource and to highlight the integrative role of network structures.

With the advancement of digital technologies, scholarly attention has shifted
toward analyzing networks in the context of mass communication and digital media,
and in recent decades—to the application of social network analysis (SNA) and
computational approaches, including big data analytics and computational sociology
[1-2]. The study of social networks draws upon a broad spectrum of theoretical
perspectives. One of the earliest frameworks shaping the understanding of network
interactions was social capital theory, articulated in the works of P. Bourdieu and R.
Putnam, in which social connections are viewed as resources granting individuals
access to information, support, and opportunities [3].

The structural-functional perspective has also been pivotal, interpreting networks
as structures that perform functions of integration, socialization, and the transmission
of norms, as formulated in 1951 by T. Parsons [4]. The relevance of mass
communication theory is highlighted in the research of H. Lasswell, E. Katz, and E.
Rogers, who emphasized the role of media networks in shaping public opinion. At the
same time, another dimension of social networks is revealed through network analysis
[5], which enables the study of structure, density, and dynamics of ties using
mathematical and graph-theoretical methods.

J. Habermas’s communicative action theory further enriches the methodological
foundation by underscoring the dialogical nature of network interaction and the
importance of digital platforms for the public sphere. Methodologically, the study of
social networks presupposes a combination of qualitative methods (content analysis,
interviews, focus groups) and quantitative methods (social network analysis, statistical
techniques, big data analytics). Contemporary research increasingly applies digital
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analytics, machine learning, and big data methods to detect behavioral patterns, model
information diffusion, and assess the societal impact of networks.

Thus, the theoretical and methodological framework of social network studies
constitutes a comprehensive approach that integrates classical sociological concepts
with modern digital analytical techniques, thereby deepening the understanding of their
functional role in the era of global digitalization. The systematized methods and
approaches underlying social network research are presented in Table 1.

Table 1.

Theoretical and Methodological Bases of Social Network Studies

Approach and/or method

Prominent
representatives

Classical approaches

1.1. The theory of social capital conceptualizes social ties as a
resource that provides access to information, support, and
opportunities.

Bourdieu, 1986 [3];
Putnam, 2000 [6]

1.2. The structural-functional approach interprets networks as
structures that perform functions of integration, socialization, and the
transmission of norms.

Parsons, 1951[4]

1.3. Theories of mass communication emphasized the role of media
in shaping public opinion and disseminating information.

Lasswell, 1948; Katz
& Lazarsfeld, 1955)

Contemporary Approaches

2.1. Social Network Analysis (SNA) enables the study of the
structure and dynamics of network interactions through the
application of graph-theoretical and statistical methods.

Wasserman & Faust,
1994 [5]

2.2. Mixed-Method Social Network Analysis (MMSNA) represents
a powerful research tool for examining the interaction between
agency and structure within social networks, particularly in
educational contexts. MMSNA allows researchers to simultaneously
analyze the formal structure of relationships and the contextual
interpretation provided by qualitative data (contextual structure).
Dominik Froehlich et al. (2019) described both conceptual and
practical aspects of applying MMSNA, explaining how to combine
diverse methodological approaches. This approach integrates
quantitative and qualitative methods for a comprehensive
understanding of network processes.

Pantic, Brouwer,
Thomas u Froehlich
(2022)

Froehlich et al., 2019
[7]

2.3. Computational Social Science and Digital Methods integrate
sociological theory with computational models. Computational social
science combines big data, machine learning, and network analysis,
contributing both to the development of new theoretical frameworks
and the revision of existing ones. It is an interdisciplinary field that
applies computational techniques to large-scale digital datasets (e.g.,
social networks, administrative records), thereby advancing
behavioral theory. Xu (2023) confirms that the emergence of
computational social science has significantly transformed methods

Lazer et al., 2009;
Evans & Aceves,
2016; Salganik,
2018Lazer et al.,
2009; Evans &
Aceves, 2016;
Salganik, 2018; Xu,
2023 [8]
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of social network research, enabling the analysis of networks with the
use of novel digital data and techniques.

2.4. Machine learning as an ‘“agnostic” approach to the social | Grimmer, Roberts u
sciences emphasizes the use of algorithms to identify new concepts, | Stewart (2021)
measure their prevalence, assess causal effects, and generate
predictions.

2.5. The application of machine learning models in the social | Kyriazos wu Poga
sciences, particularly for addressing nonlinear dependencies, | (2024)

represents a crucial methodological tool for analyzing complex
network data.

2.6. Ethical and legal approaches focus on issues of algorithmic | (Floridi & Cowls,
transparency, data protection, and the regulation of digital platforms. | 2019)

Source: compiled by the authors

Classical approaches to the study of social networks have defined them as
structures that integrate individuals, resources, and social institutions, thereby ensuring
the functioning of society. Contemporary research methods, reflecting the transition to
the digital era, have shifted the focus toward empirical and computational approaches.
This has resulted in a synthesis of classical sociological theory with digital methods of
analysis.

These methods provide opportunities to examine networks both at the micro-level
of individual interactions and at the macro-level of global network structures. As
illustrated in Table 1, the theoretical and methodological framework for social network
research is currently in a state of evolution, combining systemic and interdisciplinary
approaches. This allows social networks to be understood as dynamic, multi-level
systems that exert profound influence on the social, economic, political, and cultural
life of society.

Nevertheless, contemporary scholarly debate highlights the limitations of
traditional methods of social network analysis. Classical approaches—such as
qualitative research, descriptive statistics, and graph-based analysis—have been
criticized for their inability to adequately capture the dynamics, scale, and multi-
layered nature of data generated in digital environments (Barabasi, 2016; Salganik,
2018). In this regard, the authors have analyzed, systematized, and further elaborated
the following proposals for improving the analysis of social networks in the academic
literature.
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Table 2.
Main Observations and Proposals for the Improvement of Social Network Analysis
Method Problem Critique Proposal
Traditional | Insufficient | Often static and unable to | Introduction of dynamic models—such
Social Representatio | capture temporal patterns as Stochastic Actor-Oriented Models
Network n of Hidden or latent factors (SAOM) and Temporal Exponential
Analysis Structures (Newman, 2018) [9]. Random Graph Models (TERGM)—to
(SNA) and Network account for changes in ties over time
Dynamics (Snijders et al., 2010) [10].
Qualitative | Limitations | Content analysis and case | Application of latent community models
Methods | of Qualitative | studies provide context (Latent Space Models), clustering
Methods but do not allow for techniques (k-means, DBSCAN), and
robust statistical machine learning methods to identify
inferences. patterns in large-scale datasets (Breiger,
2019) [11].
Standard Endogeneity Fail to account for the Use of econometric models addressing
Network and the interdependence between endogeneity, including Heckman
Models Presence of tie formation and Selection Models and Network
Selection outcomes (endogeneity). Formation Models (Mele, 2017) [12].
Bias
All Existing | Limited Focused primarily on Implementation of time-series and
Methods | Predictive retrospective analysis forecasting methods—such as ARIMA,
Capacity while offering limited VAR, Bayesian Dynamic Models, as
ability to forecast future well as hybrid models (ML combined
trends. with other approaches)—to predict
trends in information diffusion, public
opinion formation, and economic impact
(Lazer et al., 2020) [13].

Source: compiled by the authors

An analysis of contemporary scientific literature demonstrates that most

researchers, when examining social networking platforms, do not account for them as
an independent factor in econometric analyses of their influence on behavior and socio-
economic processes. In many studies, the methodological scope remains limited to
static, descriptive approaches (e.g., counting the number of users or measuring activity
levels), while neglecting critical aspects such as:

¢ the dynamics of network effects (e.g., information diffusion, content virality),

¢ the influence of digital identities and micro-groups on the formation of public
opinion,

e the economic assessment of externalities associated with network interactions
(e.g., the impact of online campaigns on consumer behavior or political mobilization).

In this regard, the authors propose a shift toward a new research paradigm that
moves beyond static analysis to embrace an integrated approach. This framework
combines network analysis, statistical methods, econometrics, and machine learning to
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develop a comprehensive and synergistic understanding of the structure, dynamics, and
impact of social networks on socio-economic processes.

As potential methodological tools, the application of panel data models
(Fixed/Random Effects), VAR/VECM, and instrumental variable (IV) models is
suggested for identifying causal relationships between network activity and economic
indicators (Goyal, 2022; Jackson, 2019). Such a methodological design enables the
analysis not only of aggregated macro-level indicators but also of micro-level effects—
for instance, how social networks influence individual decisions regarding
consumption, investment, or political choice [14—15].

To substantiate this approach, an interdisciplinary perspective is required. Research
in behavioral economics demonstrates that social influence and information cascades
directly affect economic decision-making. Political science studies highlight the role
of network platforms in democratization processes and the formation of electoral
preferences. Within digital sociology, scholars actively examine the phenomenon of
online identities and the transformation of social structures under the impact of digital
communication.

One of the key challenges hindering the advancement of research remains the lack
of a unified and consistent terminological framework for the analysis of social network
data. At present, no consensus exists regarding the definition of fundamental
concepts—such as network effect, online influence, or digital capital. This gap reduces
the relevance of existing methodologies and limits their comparability. As a solution,
the development of a specialized glossary of terms and the adaptation of existing
international standards (e.g., OECD Guidelines on the Digital Economy) to the context
of social network analysis is proposed. Such a step would ensure the unification of
research approaches and enhance the reliability of results obtained.
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BIIJINB EIBHEC-MQI[EJIEﬁ HIAIMPUEMCTB TOPI'IBJII
HA IX KAIIITAJII3ALITIO

JAsaxyn Anapin Muxailsiopuu
acmipant
Jlep>xaBHUIT TOPTOBEIHLHO-CKOHOMIYHHM YHIBepCUTET (M. KuiB)

B ymoBax rmo6ami3anii, mudgpoBoi TpanchopMaliii Ta TOCUIECHHS KOHKYPEHIIii
Ha PUHKY pO3ApiOHOI Ta OMTOBOI TOPTiBJII MUTAaHHSA (OPMYBaHHS Ta 3POCTAHHS
Kariramizamii MiJnpueMCTB HaOyBae CTpaTeriyHoro 3HadyeHHs. [ iHBecTOpiB Ta
BJIACHUKIB KalliTalli3allis BUCTYIA€ IHTETPAIbHUM 1HIUKAaTOPOM BapTOCTI O13HECY, 10
B1JI0Opakae MOro 37aTHICTh TeHEpyBaTH CTAaOUIbHI TPOIIOBI IMOTOKH, 30epiraru
KOHKYPEHTOCIIPOMOXHICTb 1 3a0€31e4yBaTH 10BIOCTPOKOBHI PO3BUTOK.

CydacHi MOIANPUEMCTBA TOPTiBIl (PYHKIIOHYIOTh Yy paMKax pi3HOMaHITHUX
013HEeC-MOoelel - B/l KJIaCUYHUX O(UIaiiH-Mepex 1 JUCKAYHTEPIB 10 OMHIKaHAIbHUX
dbopmariB 1 mapketiuieiiciB. Bubip 1 Tpanchopmairis 6i3Hec-Mozeni 0e3nocepeaHbo
BIUTMBA€E HA CTPYKTYpPY JOXOAIB, ONepaliiiny e(peKTUBHICTb, PIBEHb MAP>KUHAIBHOCTI
Ta IHBECTULIIMHY MPUBAOIHUBICTH, 10, Y CBOIO YEPTy, BUBHAYAE IUHAMIKY KaIllTai3allii.

B Vkpaini, 3 omisigy Ha BUKIMKH BOEHHOTO 4Yacy, 3pYIICHHS Y CIIOKUBYHX
yInoa00aHHSIX, PO3BUTOK EJIEKTPOHHOI KOMEpILli Ta BUHUKHEHHS HOBUX (hOpMariB
B32€MOJIIT 3 KJIIEHTAMHU, 0COOJIMBO aKTyaJIbHUM € JIOCIIKCHHSI MEXaHi3M1B, uyepes siKi
0i3Hec-Mo/ieNlb MIANPUEMCTBA BIUIMBAE HAa PHUHKOBY OINIHKY #oro BaprocTi. Lle
J03BOJINTh BU3HAYUTH ONTHUMAJbHI CTpaTeriyHl pIMICHHS g 30UIbIIEHHSA
KariTaaizalii Ta MiJBUIEHHS CTIMKOCTI MAMPUEMCTB TOPTIBII O KPU30BUX sBHUIIL [ 1,
c. 347]. YV KOHTEKCTI pureiiry Oi3HEC-MOJACHIb - 1€ CIOCiO, SKUM ITiAMPUEMCTBO:
dbopMye acCOPTUMEHT 1 IIHOBY MOJITHKY; OPTaHi30By€ KaHAIM Mponaxy (oduiaiiH,
OHJIallH, OMHIKAaHAJbHICTh); YIPABISAE JIAHIIOTAMU T[OCTAaYaHHS; MOHETHU3YE
KJIIEHTChKUH Tpadik (Mpoaax, MiANKCKa, T01aTKOBI CEPBICH); MIATPUMYE BITHOCUHH 3
KJIIEHTaMH (JIOSIbHICTh, CEPBIC, IEPCOHAIIZAILIS).

OCHOBHMMHU CKJIaJJTOBUMHU KOHIIEMIIiT O13HEC-MOAENEN MiAMPUEMCTB TOPTIBII:

1. Crpareriunuii miaxia g0 BUOOpy Gi3HEC-MOEN1, OCHOBHUM 3aBJIaHHSIM SIKOi €
(bopMyITIOBaHHS YiTKOI CTpaTerii, CIpsIMOBaHOT Ha JOCSTHEHHS! KOHKYPEHTHHX MTepeBar
HACTYITHUMHU IIIJISIXaMU:

- aHaJI3 PUHKY 1 LUIbOBOI ayauTopii JUIsl PO3yMIHHS MOTPeO MOKYIILIB 1
TEHCHIIIM PUHKY, 10 € KJIFOYOBHUM JIJIsl TOOYOBH YCHIIIHOT O13HEC-MOJIEII];

- BU3HAYEHHSI OCHOBHUX KOHKYPEHTHHMX TepeBar [Uisi  3abe3meueHHs
e(eKTUBHOCTI OOCITYrOBYBaHHSI KJII€HTIB, YHIKaJbHOCTI TOBapHOTO AaCOPTUMEHTY,
SIKOCTI MTPOYKTIB, BUKOPUCTAHHS TEXHOJIOTTYHUX 1HHOBAITIH.

2. Tunm 6i3HEC-MOeNel MAMPUEMCTB TOPTIBIII. ICHY€ KijTbKa OCHOBHUX THITIB
O13Hec-MojieNiel, 110 MOXYyTh OyTH 3aCTOCOBaHI TOPTOBUMHU MIiANPUEMCTBAMHU B
3aJIEKHOCTI BIJl iX CTpaTerii, LJIbOBO1 ayIuTOpIi Ta IHPpacTpyKTypH:

2.1. Tpanuiiiina Mojaelb po3ApiOHOT TOPriBil OpieHTOBaHA Ha (Pi3UUHI
MarasuHH, Jie KJI1€HTHU 31HCHIOIOTH MTOKYIIKH TOBapiB. BoHa MOXke BKIJIFOUATH SIK BEJIUKI
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CylepMapKeTH, Tak 1 Malli TOpProBi TOYKA. OCHOBHUMH XapaKTEPUCTHUKAMU €:
ACOPTUMEHT TOBApiB, BAXKJIMBICTH JIOKai3aIlli Mara3uHiB, 30CEPEKCHHS Ha BUCOKIN
SKOCT1 0OCITyrOBYBaHHS KIII€HTIB.

2.2. Mopens eneKkTpoHHOI KoMeplii (e-commerce). IHTepHET-MarasuHu CTaIN
BOKJIMBOIO YAaCTHHOIO Oi3HEc-Momesiel 0ararbox MiAmpueMcTB Toprimi. Ll momensb
OplEHTOBaHa Ha MPOJaXX TOBapiB yepe3 oHnaitH-miatdopmu. [lepeBaramu 3a3HayeHoq
MOJIENl €: MOXJIMBICTh JOCSTTH TIOOAIBHOI ayAMTOpii, OMEepaTHBHICTH B 00poOIIi
3aMOBIICHb, 3HUKCHHSI BUTpAT Ha (pi3MUYHI Mara3uHu, NMepcoHai3allis MOKYINOK Ha
OCHOBI ITOBEJIIHKU KJIIEHTIB y MEPEXKi.

2.3. I'iopuana monens (omni-channel) noeanye sk Gi3UdHI Mara3uHu, Tak 1
OHJIAMH-TOPTIBIIIO, JO3BOJSIOUM KIIEHTAM BHOMpATH MK IOKYIMKaMH B MarasuHi,
gyepe3 BeO-caiT abo MoOuUTpbHUN gomatok. I[lepeBaramMu Monesni €: IIiJIBHUIICHHS
3pYYHOCTI JIJIsl CIIO’KMBAYiB; IHTErpallisi BCIX KaHAJIB MPOAAXy JJis OLIBII 3pYyYHOTO
00CITyroBYBaHHSI; MOKJIUBICTh OMHIKaHAJIBHOI MIATPUMKH MOKYTIOK: TOKYIICIh MOXKE
MOYaTH MOKYIKY OHJIAMH 1 3aBEPILUTH ii B Mara3uHi, a00 HaBIAKH.

2.4. Mopnens mianucku (subscription model). bizHecu TOPTIBII MOXYTh
BUKOPHUCTOBYBATH MiAMKMCKOBI MOJENI, /1€ KIIEHTH PETYISIPHO OTPUMYIOTh HNPOAYKTU
abo0 mocayru 3a (ikcoBaHy IulaTy. 3a3Hauy€HI MOJENl € TOMYISIPHUMU Cepe
MIJIPUEMCTB, SIKI MPOJAIOTh TOBAapH IIMPOKOIO CIOXKUBAaHHA, MEla-KOHTEHT, a0o
HaBITb MPOAYKTH [UIsl 30pOB’s Ta KpacHu. PerymspHi muiarexi 3a0e3MedyroTh
CTaOUTHbHUI TOTIK JT0XOAy. Monenb BUMara€ BUCOKOi SIKOCTI OOCIIyrOBYBaHHS Ta
MIepCOHAJII30BaHUX MPOITO3UITIH.

2.5. Monens npsiMOro npojiaxy Biji BUpoOHuka a0 cnoxusaay (D2C - Direct-to-
Consumer), y paMKax sikoi BHpOOHHMKM a00 OpeHJu MpomalTh CBOi TOBapHU
0e3mocepeIHbO KIHIIEBUM CIIOKMBadaM, MUHAIOUU MOcepeaHuKiB. BoHa 3abe3neuye
Kpamuii KOHTPOJIb HaJ OPEHIOM 1 I[IHOBOIO TOJITHKOIO, € OUIBII THYYKOIO B ILIaHI
MapKeTUHTy Ta 300py JaHUX TPO KIIEHTIB, CHpUSA€ 3HUKEHHIO BUTpar Ha
MOCEPETHUKIB Ta TUCTPUOYIIIIO.

2.6. Monens ¢pinaHcepiB Ta MapKeTIUIEHCIB Mojienb dpiinaHcepiB (freelancer)
Ta MapKeTIUiehCiB (marketplacer). ®pinaHcepu - 11 HE3aJIEKHI MNPAI[IBHUKHU, SIKI
BUKOHYIOTh pOOOTY Ha 3aMOBJIEHHS IJIsl PI3HUX KIIIEHTIB, 4acTO BIJAaJIEHO, 0e3
YKJIalaHHs JOBTOCTPOKOBUX TPYIOBHX JIOTOBOPIB. MapkeTiuieiicu TpamioTh Ha
€JIEKTPOHHUX TOProBUX MaWJaHUYMKaX, OHJIAWH-IIaTdopMax, A€ pI3HI MpOJaBLi
MPOTIOHYIOTh CBOI TOBApW Ta MOCIYTH MOKyHIsiM. Lleit Tum mopeni rpyHTy€eTbCs Ha
BUKOPHUCTaHHI TMatgopM, fAKI 3’€IHYIOTh TOCTa4aJdbHUKIB Ta TMOKYIIIB. BiH
MIPU3HAUYCHUM JJI1 KOMITaHIM, sIKI HEe 3aiiMaroThCsl Oe3rocepeiHiM BHPOOHUIITBOM, a
JIUIIIE CTBOPIOIOTH MJIATHOPMY IS IPOAAKY CTOPOHHIX TOBapiB 4v ocayr. OCHOBHUM
70X010M (piaHCEepiB Ta MAPKETIUICHCIB € KOMICIS 3 KOXKHO1 yTO/TH.

3. KimrouoBumu eaeMeHTaMu Oi3HEeC-MOJIeIl JjIsl TOPTiBIIi €:

- LIIHHICHA MPOMO3HLIisl TOBAPY KIIIEHTAaM, MOTr0 YHIKaJIbHICTh, BUCOKHI PIBEHb
00CITyroByBaHHsI, 3py4HICTh MOKYIIKH, SKICTh TPOAYKTIB TOILIO;

- IVIbOBA ayAUTOpis, PO3YMIHHS CBOIX KJIIEHTIB Ta aKIEHT Ha iX OCHOBHHUX
rpynax B YaCTHHI IEBHUX JieMorpadiuyHuX rpyi, npodeciii, IHTEpeCiB;
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- KaHaJId MPOJaXKy TOBApPiB, SKUMH MOXYTb OyTH (p13M4HI Mara3uHH, OHJIAiH-
1atopMu, coliaiabHI Mepexi, MOOUIbHI JOAATKH TOIIO;

- B3aEMOJIsl 3 KJIIEHTaMM, BKIIIOYAIOUM KOMYHIKAIlilo, OOCIyroBYBaHHS Ta
niaTpuMky, ctparerii CRM (Customer Relationship Management) - cuctem s
YOpPaBIIiHHS B3a€EMOBIIHOCHHAMU 3 KIIIEHTaMH;

- TOXOAM 1 I[IHOYTBOPCHHSI SIK YMHHUKH T€HEPYBaHHS MPUOYTKY, BKIIOYAIOUH
CTpaTerii IHOyTBOPEHHS, 3HIKKH, aKIIi1, MPOTrpaMHu JOSIHHOCTI TOIIIO;

- OCHOBHI pecypcu ((pi3udHi, JIOACHKI, (DIHAHCOBI Ta TEXHOJOTIYHI) 1 aKTUBH,
HEOOX1TH1 JJIs1 31MCHEHHS onepalliid Ta HalaHHS MPOIYKTIB UM IMOCIIYT.

- BU3HAYCHHS KIIOYOBHX JIJIOBUX MAPTHEPCHKUX 3B A3KIB 3 MOCTauyalIbHUKAMH,
JTUCTPUO I0TOpaMH, TEXHOJOTIYHUMHM KOMITaHIIMU a00 1HIIMMH TPaBIIMH, IO
JOTIOMAararTh y peai3allii 613Hec-MoJIed;

- OCHOBHI MpOIIECH, MISUIbHICTB, OMeparlii 1 cTparerii, ki MiANPUEMCTBO Ma€
BUKOHYBaTH i1 €(deKTUBHOTO (YHKI[IOHYBaHHS CBO€T O13HEC-MOJIENI, BKIIOYAIOYU
YIpaBIIHHS 3ar1acaMu, 00CITyTOBYBAHHSI KITIEHTIB, MAPKETHHT 1 TPOAAXK.

4. InHoBarii Ta TexHouyorii B Oi13Hec-mozaenax. CydacHl TEXHOJOrIi, Takl SK
IITYYHUIN 1HTENEKT, OJOK4YeHH, aHamiTuka Benukux ngaHux 1 loT (IHTepHeT peueit),
BIIKPHUBAIOTh HOB1 MOXJIMBOCTI JIJIs1 BIOCKOHAJICHHS O13HEC-Mo/iesiel y Toprisii. Bonu
JO3BOJIAIOTh: 30UIBIINTH €(EKTUBHICTH O13HEC-NIPOLIECIB, MOMIMNIIUTH YHPABIIHHA
JAHIIOraMy MMOCTAYaHHs, ONTHMI3yBaTH CTpaTerii mpoAaxis, 30MpaTH 1 aHaII3yBaTH
JaH1 JJ11 TOYHIIIOT epcoHai3alii 1 mporuo3yBanus [2, ¢. 115].

Takum 4YuHOM, KOHIEMIS Oi3HEC-MojAeNe IMIANPUEMCTB TOPTIBIL €
OaraTtorpaHHoOIO 1 3aJI€KUTh BIJ] pPUHKOBUX YMOB, TEXHOJIOT1H Ta CIIOKUBYOTO MOIIUTY.
[TinmpuemcTBa TOPriBili MMOBHHHI MOCTIMHO aJanTyBaTH CBOi O13HEC-MOJEl A0 3MiH,
BPaxOBYIOUM HOB1 TEXHOJIOT1i, KOHKYPEHTHE CEpEIOBHINE Ta MOTPEOM CIOKUBAYiB.
BukopucTtanHs iHHOBaIITHUX CTpATET1i Ta IHTErpallisl Cy4aCHUX TEXHOJIOT1H T03BOJISIE
CTBOPHUTH THYUKY, €()EKTHUBHY Ta KOHKYPEHTOCITPOMOXKHY O13HEC-MOJICIb.

BcranoBneno, 1mo ocHoBHUMHU (akTopamu, dYepe3 sAKki - Oi3Hec-mojeni
MIAIPUEMCTBA TOPTiBIi BIUIMBAIOTh HAa KaMiTaji3allilo, €: MPOTHO30BaHICTh IPOLIOBUX
MOTOKIB, MacIITabOBAHICTh, MAPKUHAJIBHICTh, CTIMKICTh J10 KPU3, IHHOBAIIIHHICTh Ta
uudposizaris.

Cnucoxk jgireparypu
1.beneit O. 1., Hpozmsax JI. O. [ToOGynoBa onTumizalliiiHoi Mojesni yNpaBIiHHS
00IrOBMM KaIiTaJIoM TOPTOBEJILHOTO MinpuemMcTBa. Haykosutl gicnuxk HIITY Vkpainu.
2013. Bumn. 23.4. C. 341-348.
2.Uyninko T. A., Yyninko C. 1. Maremaruuna mozenb onTuMizaiii 000poTHOTO
KaIiTary TOProBOro MiANPUEMCTBA. 30IpHUK HAYKOBUX Npayb JHINpOO3epAHCUHCHKO2O0
oeparcasrHo2o mexuiunozo yHieepcumemy. Texniuni nayku.2016. Bum. 1. C. 113-117.
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OBIPYHTYBAHHS BUEOPY PO3MIPIB KAJIIO3I II1T
IHJIACTUKOBI BIKHA JJISA ITPOBEAEHHA
MAPKETHHI'OBOI'O ITOIIYKY IPHU NIATI'OTOBII
BIOKETHHUX 3AKYIIIBEJIb

Hecin Birauiit BorogumupoBuy

[IpoBiiHMIT HAYKOBUM CITIBPOOITHUK

YKpaiHChKOTO HAyKOBa-JOCITHOTO iHCTUTYTY CIEIiaIbHOT
TEXHIKHU Ta Cy10BUX ekcrieptus Ciy:x6u Oe3nexu Ykpainu

Kanmro3i 1151 BIKOH 3aKyHOBYIOThCS JIJIsl 3a0€3MeUYeHHs AISJIbHOCTI OCHOBHUX Ta
JOTMIOMDKHUX MIIPO3ALTIB MIAIPUEMCTB, YCTAHOB, opraHizauiid. [Ipu3snauenHi xanro3i
JUTSL PETYJIIOBAaHHS OCBITJICHOCTI B TPUMIILICHHSIX.

AKTyanbHicTb. OOIPYHTYBaHHS BHMOI JO TOBapy € BaXJHMBOK YaCTHUHOIO
MapKETHUHIOBOT'0O MOIIYKY B MPOLECI NPOBEIEHHS 3aKyIiBelb. TeXHIYHI BUMOTH J0
K031 MOJSATalOTh Y BU3HAYEHHI pO3MIpiB. 30pI€EHTYBATUCA B pO3MIpax Ta MepeaaTu
KOHKPETHI BUMOTH aJIMIHICTPATUBHOMY MIAPO3/LITY, SKUH BHUKOHYE MpUAOAHHS
TOBapYy, € Celu(pIYHIM HEOJHOPITHUM 3aBJAaHHIM, SIKE BUMAarae CreliajbHuX 3HaHb
1 TOBHOT'O PO3YMIHHS TTOTPEO Mmapo3auTy 3 00Ky ocobu, 1o GopMye 3asBKY.

Meta. Metoto poOoTH €: 1) orjisii TeOMETPUYHUX XapaKTEPUCTUK BIKOH Ha SIK1
nepeadaueHe NpuaOaHHs Kako3i; 2) BUOIp XapaKTEPHUX T€OMETPUUYHHUX MapaMeTpiB
BIKOH, 110 BIUITMBAIOTh HA BUOIp XapaKTEPUCTUK KaTIO31.

Pe3yabTatu mociimkeHHs. JKanto3l 3aCTOCOBYIOTHCS Ha IUIACTUKOBHMX BIKHAX
PI3HOTO PO3MIPY SIK MIYXHUX TakK 1 31 cTyJKaMu. OCHOBHUMH XapaKTEPUCTUKAMU BIKOH,
710 SIK IOTPiOHO MPHAOATH *Kajko3i € iX po3mipu, npeacTasieHi Ha Puc. 1.
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Puc. 1. XapakrepHi po3MipH MJIACTUKOBUX BIKOH.
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Ha puc. 1 npencrasieHi Taki BaKJIUB1 pO3MIPH:

po3Mipu a;%c; (MM) 1€ BIIKpHUTA MPO30pa JUIsl CBITJIa YaCTHHA CKJIOMAKETa;
@, Ta ¢; — PO3MIpHU MITAINKKIB, M0 (PIKCYIOTh CKJIONAKET Y pami BIKHA;

a3— MUPYHA K031,

C3 — JIOBXKHHA JKAJTI031;

a,xc4 — TabapUTH CTYJIKH, IO BITUUHSIETHCS;

asxcs — radapuTH paMu BiKHA J0 BiIKOCIB.

BucnoBku. OCHOBHUMH BUMOTaMH JI0 JKaJIt031 Ha BIKHA €:

1. I'aGaputu xanro31 a; Ta ¢3 JJIA BiKHA 31 CTYJIKOIO MalOTh OyTH OlIBIIUMHU 32
BIJIMOBIAHI PO3MIpH INTalUKIB @, Ta C;, ajJlé MEHIIMMH 3a Tra0apuTH CTYJIKH,
00MEXEHUMHU JTOAATKOBO 3a IIHUPUHOIO (DYPHITYPH.

2. XKamro3i nist BIKOH 0€3 CTYJIKM @3 Ta €3 MalOTh OyTH OUTBIIMMHU 32 PO3MIpH
IITaNMKIB @, Ta ¢», aJIe MEHIIIMMHU 3a TadapuTH paMu BiIKHA BUMIPSIHI IO BIJKOCIB.

3. JloBkMHa JIAaHLIOra MEXaHI3MYy 3aKpUBaHHS Ta BIJIKPUBAHHS K031 Mae
3a0e3neduyBaT MaHIMyJALIi Ha PIBHI HMKHBOI YACTHMHM BIKHA 31 CTYJIKOKO SIK JJIS
CaMoro BIKHA 31 CTYJIKOIO, TaK 1 JJIs TIIyXHX BIKOH, PO3TAallIOBaHUX HaJ HUMHU. B mapax
YK TpiliKaxX BIKOH 0€3 CTYJIOK JIOBKMHA JIAHIIOTH MA€ JO3BOJISITH MaHIIMyJISAL1T HA pIBHI
HIKHBOI YACTHHM HIDKHBOTO BiKHA. JIaHIIOr Mae KpIMUTUCSA —CIEIiadbHOIO
(IKCYI04OI0 (PYPHITYPOIO B MEXAX PIBHS MAHIITYJISIIH.
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METOJOJOI'TYHI IIAXOAN OBIPYHTYBAHHS
IHHOBAIIMHUX PIIIEHDb, AIK IHCTPYMEHT
HIIBUINEHHA KOHKYPEHTOCITPOMOKHOCTI

Co0osieBa I'anna I'puropisna

KaHIUIAaT EKOHOMIYHUX HAyK, JOIEHT

JIOLIEHT Kadeapn eKOHOMIKH Ta MAPKETHHTY,

XapKiBChKUM HAIlIOHATBHUN YHIBEPCUTET MICHKOTO TOCIIOIapCTBA
imeHi O. M. bekeTona,

XapkiB, YkpaiHa

KucensoB BikTop AnapiiioBuy4
Marictp 3 cnemianbHOCTI [HbOpMAaIIiiiHI CHCTEMH Ta TEXHOJIOT11

OriHka 1HHOBAIIWHOI JiSJIBHOCTI Ta 11 €(PEKTUBHOCTI € KIIOYOBUM €TaroM
PO3pPOOKH MIAXOIB OOIPYHTYBAHHS PIIICHb , IO JTO3BOJSE MIAIPUEMCTBY PO3YMITH
MMOTOYHUN CTaH, BUSBJISTA CWIbHI Ta ClaOKi CTOPOHHM, a TaKOX OOIPYHTOBYBATH
pilIeHHsl Mo10 MaiOyTHIX I1HBECTHLIM y PO3BUTOK. BpaxoByrouum CKIAaIHICTh Ta
OaraTtorpaHHICTh 1HHOBALIIMHUX TMPOLECIB, HE ICHY€ €IUHOTO YHIBEPCAIbHOTO
METOJI0JIOTIYHOrO Mmixoay. HaTroMmicTh BHKOPHUCTOBYETHCS CYKYHHICTh METOMIB Ta
1HCTPYMEHTIB, 1110 JO3BOJISIIOTh OXOMUTHU P13HI ACMIEKTH 1HHOBALIMHOT A1STBHOCTI.

OOrpyHTYBaHHSI pIlIEHb 1HHOBALIMNHOI MISNIBHOCTI, K 1HCTYPYMEHT MiJABUILICHHS
KOHKYPEHTOCITPOMOXKHOCTI JIa€ 3MOTY TiAnpueMcTBy [1]:

Buwmipsitu pe3ynbsratuBHICTh BKIIageHux pecypciB y HAJKP ta inmni inHOBaIHHI
MPOEKTH.

BusiBuTH «BY3bKI MiICIIsI» B IHHOBAILIITHOMY TPOIECl Ta YCYHYTH iX.

[TopiBHATH BIAacHI MOKa3HUKM 3 KOHKYpEHTaMH Ta KpallMMH HpaKTUKaMU
(6eHuUMapKIHT).

OOrpyHTYBaTH 1HBECTHIIIMHI PIIIEHHS 111010 MalOyTHIX 1HHOBAIIIH.

CtuMynoBaTH 1HHOBALIMHY KyJBTYpY Ta MOTHBALIIO MEPCOHATY IO CTBOPEHHS
HOBHX 17€H.

3MEHIIUTH PU3HKH, TTOB'13aHi 3 IHHOBAIlISIMU, IIIJISIXOM iX CBO€YaCHOTO BHSIBICHHS
Ta YOPABIIIHHSL.

MeTtofonoriyHi migXxoad A0 OOTPYHTYBAaHHS pIllIEHb  OLIIHKKA 1HHOBaLIMHOI
TISTTBHOCTI MOXKHA YMOBHO MOJUIMTH Ha JEKUIbKa IpyI, KOKHA 3 SIKMX Ma€ CBOi
0COOJIMBOCTI, epeBaru Ta cepu 3aCTOCYBaHHSI.

1. KinmpkicHi ((pinancoBo-ekoHOMIYHI) mimxomw. [l mimxomm 30cepemkeHi Ha
BUMIPIOBAaHHI 1HHOBAIIMHOT JISUTBHOCTI Ta ii Pe3yabTaTiB 3a JOMOMOTOI UYHCIOBUX
MOKAa3HUKIB, SIKI YaCTO BUPAXKAIOTHCS Y IPOIIOBOMY €KBiBaJIeHTI ab0 BificoTKax. Bonu
J03BOJISIIOTh OLIIHUTH 1HBECTHIIMHY NPUBAOIMBICTh, PEHTAOEIBHICTh Ta OKYIHICTD
IHHOBAIIHHUX TPOeKTiB. [lOKa3HUKHM pEHTA0ENTBbHOCTI Ta MPUOYTKOBOCTI: AHami3
BITUBY 1HHOBAIill Ha MPUOYTOK BiJ MPOJAXYy, PEHTa0EIbHICTh aKTUBIB a00 BJIIACHOTO
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Karmitany. AHami3 guHaMmiku o0csriB mpogaxiB: OIliHKa 3pOCTaHHS MPOAAXIB 3a
paxyHOK HOBHX IIPOAYKTIB 00 MOCIYT.

YacTka HOBHX TPOAYKTIB y 3arajdbHOMy o00cs31 peamizamii: lleit moka3Huk
BioOpa)kae CTYIIHb OHOBJICHHS aCOPTUMEHTY. SIKiCHI (E€KCHEepTHI Ta aHAJITUYHI)
migxogu. Llg rpyma migxomiB 3aCTOCOBYETHCSA, KOMM KIJIBKICHI TOKa3HUKU HE
B1JI00paKat0Th MMOBHY KapTHHY a00

2.Komu HEOOXiHO OIHUTH HeMarepianbHI acHeKTH IHHOBAIM (HampUKIa:,
opraHi3zalliifHi 3MiHH, penyTallio). BoHn yacto 0a3yloThCsli Ha €KCIIEPTHUX OIlIHKAX,
OMUTYBaHHAX Ta aHali3l He(pIHAHCOBUX JIaHMX. METOJ EKCIEPTHUX OIHOK:
3anmyueHHs (axiBI[IB Ta aHAJITUKIB JJId OI[IHKW IOTEHIIaTy 1HHOBAIlIM, IXHBOT
KUTTE3/IaTHOCTI Ta BIAMOBITHOCTI CTpaTerii.

SWOT-anani3: BusBieHHs CHIIBHUX Ta CJIA0KUX CTOPIH 1HHOBAIIMHOT MISUTBHOCTI
MIIITPUEMCTBA, MOXJIMBOCTEH Ta 3arp03 30BHINIHBOTO CEPEIOBHUIIA.

AHami3 nareHTHO1 akTUBHOCTI: OIiHKAa KUJIBKOCTI OTPUMaHUX ITaTeHTIB, 1XHBOI
AKOCTI Ta CTPATET14yHO1 LIIHHOCTI.

OniHKa 1IHHOBaUIWHOI KyJAbTypU: AHani3 piBHS T'OTOBHOCTI MEPCOHANY 10 3MiH,
CHOPUATIMBOCTI BHYTPIIIHBOTO CEPEAOBUILA JJIsl TeHepalii 1.

3. KommekcHi (iHTerpanbHi) miaxomu. [l migxoau HaMararoThCsli MO€THATH
KUIBKICHI Ta SIKICHI aceKTH, 1100 OTpUMAarTH OUIbII MOBHY Ta OO'€KTHBHY KapTHHY
IHHOBAIIIHHOI AiNbHOCTI. BOHM 9acTo BKIIIOYAIOTH CHCTEMH IOKA3HUKIB Ta MOJIENI,
10 BPaxoOBYIOTh Pi3HI hakTopu [2].

Mogeni OLIHKK 1HHOBAIIMHOTO TOTEHIIaNy: AHa3 pecypciB  (JIFOICHKHX,
(1HAaHCOBUX, TEXHOJOTIYHUX), OpTaHi3allliHUX MOXXIMUBOCTEH Ta 1HHOBAIIWHOI
1H(PACTPYKTYpH MiANPUEMCTBA.

To6T10, BUOIpP KOHKPETHOTO METOJOJIOTIYHOTO MiAXOMY pillleHHs a00 X KoMOiHAIi
3aJIeKUTh BIJ IIJIEH OILIHKY, CrIeU(iKK MiAMPUEMCTBA, Taly3l, a TAKOK JOCTYITHOCTI
Ta JOCTOBIpHOCTI 1Hopmarlii. JlJisi OCSITHEHHS MaKCHUMalbHO OO'€KTUBHUX
pe3yabTaTiB, Cy4acHl IOCHIIKEHHS PEKOMEHAYIOTb BHKOPUCTOBYBaTH KOMOIHOBaHI
MIIXOAU PIIIeHb, SIKI JO3BOJISIIOTH TMOEAHATH KUIbKICHUM BUMIp €(PEKTUBHOCTI 3
SKICHUM aHaJ130M 1HHOBAIIMHOTO MOTEHIIaTy Ta MPOIECHOI TOCKOHANOCTI. Takuit
KOMILIEKCHUM MiJIX1]] 3a0e3nevye OUIbI ITTMOOKE pO3yMiHHS 1HHOBAIIIHOI 1sIbHOCTI
MIJIMPUEMCTBA Ta JO3BOJISIE PO3POOUTU J1€BI PEKOMEHJAIl IIOJ0 ITiABUIIECHHS
KOHKYPEHTOCITPOMOKHOCTI.

Cnucok Jgireparypmu:
1. Caenxo C. M. IuHoBamiiinuii MeHEXMEHT Ta MapkeTwHr. KuiB: LleHTp
HaBYaIbHOI JiTeparypu, 2021. 340 c.
2. ComnogiioB B. I1. [nHOBaIiiTHA MiSUTBHICTH SIK (PaKTOP €KOHOMIYHOTO 3POCTAHHS.
Xapkis: BJl «IHXKEK», 2018. 250 c.
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BIIVIUB KPU30BUX TA BOEHHUX YWUHHUKIB HA
MITPALIIO JIIOACBKOI'O KAIIITAJIY

Yepuenko Imutpo €BreHoBuy
acmipaHT kKadeapu eKOHOMIYHOT TeOpii Ta EKOHOMIUHUX METO/IIB YIIPABIIIHHS
XapKiBChbKOTO HalllOHAJILHOTO YHiBepcuTeTy iMeHi B.H. Kapasina

Jlroachkuil KamiTan BHUCTYIAE KIOYOBUM PECYpCOM COILIAIbHO-€KOHOMIYHOTO
PO3BUTKY JIepKaBH, BU3HAYAIOYM HE JIMIIIE €EKOHOMIYHY KOHKYPEHTOCIIPOMOKHICTD, a
1 3/IaTHICTH /10 1HHOBAIlIM Ta aganTalli y riaodanbHoMy cepefoBuil. Ha cydacHomy
eTari YKpaiHa OXOIUICHAa MOBHOMACIITA0HOK BIWHOIO Ta CYNyTHIMU COIIaJbHO-
E€KOHOMIYHMUMHU Kpuzamu. [IpobGiiema 30epekeHHs Ta BIATBOPEHHS JIOJCHKOIO
KamitTary HaOyBae o0coOJMBOi akryajdbHOCTI. BTpara xkBamidikoBaHUX KajapiB,
MOOUIBHICTB CTYJIEHTCTBA, 3MIHU y CTPYKTYp1 IpodeciiiHO-KBai(PIKAIAHOTO CKIIa Ty
HaceJIeHHs (POPMYIOTh HOB1 BUKJIMKH JJISl JIEPKABHOI MOJIITUKUA Ta CUCTEMHU OCBITH,
HayKH ¥ 1HHOBAIIIi.

B yMoBax BO€HHUX [iii MOOUIBHICTh JIIOJICHKOTO KamiTaay TpaHC(POPMYEThCS 3
MOTEHI[IIHOI y BUMylIeHY. B pe3ynbrari (QopmyeTrbcsi NBOAKUN €QEeKT: KpaiHH-
PELUIIIEHTH OTPUMYIOTh BHCOKOKBaNI(DIKOBAHMX MITPAHTIB, TOAl SK KpaiHa
MOXO/DKCHHSI BTpaya€ BAXKIMBHUM pecypc IS BIJHOBJICHHS eKOHOMiku. HaykoBwii
1HTEpecC 10 MPoOIeMHU MITpallii JIF0ICHKOT0 KamiTaly y KpH30BUX YMOBAX 3yMOBIICHUN
noTpe0OI0  BHU3HAYCHHS  KIIOYOBMX  UYMWHHHKIB, TMPOTHO3YBAaHHA  COIIaJbHO-
€KOHOMIYHHMX HACTIKIB Ta pO3POOKH €PEKTUBHHUX CTPATETIN iX MOM SIKIIICHHSI.

Kpusu ekoHOMIYHOT0, TOJIITUYHOTO Ta COIIAIEHOTO XapaKTepy 3aBK/U BILIUBAIIN
Ha JWHAMIKy MIrpamiiHuX TOTOKIB. EKOHOMIYHI cmagu 3MEHIIYIOTh IIOIMUT Ha
BUCOKOKBaTI(hIKOBaHYy TMpAIl0 Ta CIOHYKAIOTh CHEHIANICTIB IIyKAaTH OB
CIIPUSATINBI YMOBH 3a KOpAOHOM. COIl1aJIbHO-TIOITUYHA HECTA0IbHICTh, 0OMEKEHHS
CBOOOAM MIANPUEMHHUIIBKOTI Ta MpodeciitHOT AISILHOCTI, HU3bKa MPOTHO30BAaHICThH
JIOXOJIIB CTUMYJIIOIOTh MOOUIBHICTh JIFOJCHKOTO KaIiTally y MONIYKY CTaOLIBLHOCTI Ta
po3BuTKy. Kpusu y cepi oxopoHH 3710pOB’sl Ta OCBITH, a TAKOXK IN100aTbHI BUKIIUKH,
Takl SIK TaHAEMIs, MHIJCHUIIOITh TEHACHINI 0 MOOLIBHOCTI M ajanTarii 3HaHb 1
HaBUYOK J10 HOBUX yMoBax. HacmiakoMm 1ux nporeciB € GopMyBaHHS TOpUIHUX Ta
JTUCTaHIINHUX (HOpM TIpalll i HaBYaHHS.

Jlnst Ykpaiau BiifHa cTaja OCHOBHMM YHHHHKOM PaguKalbHOI TpaHchopmarrii
moackkoro Kamitany. [ToBHOMacmTaOHa BiifHa MpU3BeNa A0 MAacCOBUX MIrpariiiHux
MPOIIECiB, CTPYKTYPHUX 3pylIeHb y aemorpadiuHomy OajiaHci Ta TOTIHOJIEHHS
OCBITHIX 1 mpodeciiHUX BHKIUKIB, MO0 OE3MOCEPEIHhO BIUIMBAIOTh Ha SKICTh
TPYIOBUX PECYPCIB Ta MEPCIEKTUBY MICASIBOEHHOTO BITHOBJICHHS.

[Ipo Macmtabu BUMyIIeHOi Mirpaiii cBiguate gaHi Arentctsa OOH y cnpaBax
OixeHIiB Ta [HcTuTyTy Mirpaniiinoi nonituku (MPI) [1, 2]. 3okpema, 3 moyaTky BiHU
MOHa 8§ MITH. YKPAiHI[IB THMYACOBO BHiXaM 3a KOPJOH, CEPEa AKUX 3HAYHY YaCTKY
3aiiMae MOJIO/Ib Ta BUCOKOKBai(hikoBaHi criemiamicTty [3]. be3nepeuno taka curyaiiist
3yMOBUJIA KUIbKa BaXJIMBUX HachiikiB. [lo-mepiie, BinOyBaeThCs BTpaTa OCBITHIX
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1HBECTHIIINA, 3AIMCHEHMX JIepKaBOlW. VYKpaiHa IHBECTyBajJla 3HauyHI pecypcu B
MiArOTOBKY (axiBIiB, OJHAK YAaCTWHA 3 HUX peaji3ye CBIMl MOTEHIIAN 3a MeXaMu
kpainu. llo-gpyre, mopymIyloThCS OCBITHI TpA€EKTOpli MOJIOAL, aJkKe CTYyACHTU
3MyIICHI 3MIHIOBaTH HaBYaJbHI 3aKjIajay, aJanTyBaTUCS IO HOBUX IporpaMm abo
TUMYacOBO TNepepUBaTU 3700yTTA OCBITH. Lle CTBOpIOE JOBrOCTPOKOBI PU3UKH IJIs
dbopMyBaHHS HAYKOBO-1HHOBALIIMHOTO MOTEHIIATY.

BaxnuBo miAKpecTUTH, MO0 OCOOMUBY 3arpo3y i3-3a BHUMYIIEHOI Mirpaii
CTAaHOBUTH CKOPOUEHHS KBali(PIKOBAaHUX KAJIPIB Y KPUTHUYHO BAXKIMBUX Taly3sX:
OXOPOHI 3/10pOB’sl, IHPOPMAIIIMHUX TEXHOJIOT1SIX, HayIll Ta OcBiTi. BTpara (axiBIiB y
IIUX CEKTOpax yCKJaIHIOE 3a0e3neueHHs 0a30BUX COIialbHUX (DYHKINA HACEIICHHS Ta
3HIDKYE MOTEHIIaNl PO3BUTKY 1HHOBAIIMHOT €KOHOMIKU. 30€pEeKEeHHS 1 MOBEPHEHHS
IILOT'O KaJPOBOT'O PECYPCY € OJIHIEI0 3 KIIOYOBUX YMOB €(heKTUBHOT B110Y0BH KpaiHU.

BiitHa crnpuyuHUIa TaKOXX 3HAYHI 3PYIICHHS Y TEHJIEPHO-BIKOBIM CTPYKTypi
HacesIeHHs. YO0JIOBIKM MPU30BHOIO BIKY 3aJIUIIAIOTHCS HAa TEPUTOPIi KpaiHU, TOA1 SIK
MOOUIBHICTB KIHOK 1 AiTeil 3pocTtae. Lle mpu3BOauTh 10 MOSBH HOBHX COLUAIbHO-
€KOHOMIYHMX BHUKJIMKIB: MO-MEpIIe, MiJABUIIYETbCS HABAaHTAXEHHS Ha COLIAJbHI
IHCTUTYTH 4e€pe3 BIJICYTHICTh 3HAYHOI KIIBKOCTI Mpale3JaTHUX >KIHOK; IO-IpYyre,
dbopmyeThes pu3UK JeMorpadiuHoro AucOanaHcy, 10 MOXKE MOCHIUTH MpoOJeMu
BIITBOPEHHS HACEJIEHHS Y JJOBTOCTPOKOBIN MEPCIIEKTUBI.

BaxBuM acnekToM € ajanTallisi yKpaiHChbKUX ODKEHIIIB y KpaiHax €Bpomnu Ta
cBity. [lonpu mMo3uTHBHE CTABJICHHS OUIBIIOCTI JIepKaB, YKPATHIN 31IITOBXYIOTHCS 3
npoOjeMaMy BU3HAHHS JUIUIOMIB 1 KBamidikaiii, IOCTYNMy A0 PUHKY TMpali Ta
iHTerpari B JIOKaJIbHI €KOHOMIYHI cucTeMi uX KpaiH [4]. s Ykpainu 11e cTBoproe
MOABIMHUI BUKIIHMK: 3 OJTHOIO OOKY, TTOCHJIIOETHCS BIATIK JIIOJCHKOIO KamiTady, a 3
HIIIOT0, 3pOCTAa€ PU3UK HOTO 3aKPIIUICHHS B 1HIIUX JepKaBaX. 3 €eKOHOMIUYHOT TOYKHU
30py MH MOXEMO TpaKTyBaTH, IO MITpallis JIOACHKOTO KamiTaly CTBOPIOE
MO>KJIUBOCTI JIJIs1 TpaHC(epy 3HaHb, POPMYBAHHS MIKHAPOAHUX MPOPECIHHUX MEPEX
Ta MIABUIICHHS IHTETPOBAHOCT] YKPAIHLIB y CBITOBUI HAYKOBHM 1 OCBITHIM MPOCTI.
TakuM YMHOM, BHUKIMKOM ISl JAEPKABHOI MOJITHKH CTa€ HE JIMIIE 30epeKeHHS
HASIBHOTO JIOJICHKOTO TIOTEHIIIay, aje i CTBOPEHHS YMOB JUIA KOTO TIOBEPHEHHS Ta
e(eKTUBHOI peiHTerpallii micis BifHU.

3BepTaemMo yBary, 0 BTpara JIOJCHKOTO pecypcy uepe3 MacIiTaOHy 30BHINIHIO
MITpalilo, CIPUYUHEHY BIMHOIO, Ma€ SIK KOPOTKOCTPOKOBI, TaK 1 JOBFOCTPOKOBI
HACJIJIKM JJI1 KpaiHU MOXOJDKEHHS, a TaKOK CTBOPIOE BUKJIMKHM W MOXIIMBOCTI JJIs
KpaiH-perumi€eHTiB. 30KpeMa, B KOPOTKOCTPOKOBIM MEPCIEKTUBI Ml YKpaiHu I11e
O3Haua€ 3MEHILIEHHS NPOAYKTHUBHOIO TMOTEHIlAly Ta EKOHOMIYHOI AaKTHUBHOCTI.
3HauHMA BIATIK poOOYOi CHIIM 3 KPUTUYHUX CEKTOPIB, SIK MU 3a3HA4Yajid BUIIEC
(MeaumHM, ocBiTH, npomucioBocti Ta IT), chnpuumnse nedinuTt KBami(ikKOBaHUX
KaJpiB, IO YCKIATHIOE TMpoIec BiAOYyAOBH 1HOPACTPYKTYpH Ta YIOBUIBHIOE
ekoHOMI4yHe 3pocTanHd [5]. KpiMm Toro, 3MeHIyeThesi 0a3a MIaTHUKIB MOAATKIB, 110
0e3mocepeIHbO BIUTMBAE HA (DIHAHCOBY CTIMKICTD JiepKaBu. JJOBrOCTPOKOBI HACITIIKH
nie Ounbin 3arpo3nuBi. Hacamnepen WaeTbes mpo pU3MK AeMorpapiyHOro CTapiHHS,
OCKIJIbKM BUIKIDKAIOTh MEPEBAXKHO MOJO/1 M aKTUBHI TPOMAJSHU, TOAl SIK y KpaiHi
3pocTae YacTka crapumioro HaceneHHs. lle ¢opmye monmaTkoBe HaBaHTaKCHHS Ha
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COILIlAJIbHY CUCTEMY Ta 3HUXKYE TEMIIM BIITBOPEHHS poO0o4oi cuiu. JlocmimKeHHs
ananmitukiB Chatham House [6] mporso3yioTh, IO 3HaYHA YaCTHHA YKPaiHCHKHUX
MITPaHTIB HE IUIaHy€ TMOBEPHEHHS HAaBITH MICIS 3aBEPILCHHS BIMHU, [0 O3HAYAE
MOCTIHHY BTpAaTy JIIOJCHKOTO KariTaty.

Oco0nMBe 3aHENOKOEHHS BUKJINKae (eHomeH «brain drain», TOOTO BiAIUIMBY
BHCOKOKBaipikoBaHux (axiBiiB. Hama paepskaBa BUTpadae 3HAYHI pPECypcH Ha
MiATOTOBKY  CHEI[aNICTiB, aje pe3yJbTaTH 1i€i 1HBECTHUI[l BCE 4YacTille
BUKOPUCTOBYIOThCA KpaiHamMu €C, KyIqu IHTETPYIOThCS YKpaiHChKI MITpaHTH. 3a
nanumu CEPR [7], Benuka KUIbKICTh YKPaTHCHKHX JIiKapiB, HayKoBIIB Ta [T-¢axiBiiB
BXE€ 3HallIuM poboTy B €Bpomi, 00 MOCHWIIE KOHKYPEHTOCIPOMOXKHICTh
IpUIMalOYuX €KOHOMIK.

Jnst KpaiH-pelMmieHTIB yKpaiHCbka MOOUIBHICTH Ma€ JBOICTHM Xapakrtep. 3
OJIHOTO OOKy, BOHa 3abe3leuye J0JaTKOBY poOOYy CUITy, MiJICHIIIOE OCBITHIM Ta
HAayKOBUU MOTEHIIAJ, & TAKOXX YaCTKOBO BUPINIy€e mpodiieMy nedinury kaapis. 3
1HIIOrO0 OOKY, HasiBHI IHTETpalliiiHl BUKJIMKHU: BUSHAHHS JUIUIOMIB, JOCTYII 10 PUHKY
mpaili, MOBHI Oap’epu Ta siBUIllEe «AckBamidikaiii» [8], Koiu BUCOKOKBaIi(hiKOBaHI
CHEIaJTICTH 3MYIIEH] MPaloBaTH Ha HU3bKOKBaJ(PIKOBAaHUX pOOOTaX.

VY 11bOMy KOHTEKCTI OCOOJIMBOrO 3HAUEHHs HaOyBae€ MOJIITUKA peemirpaiii. 3a
nociipkeHHssMu Migration Policy Institute Ta IOM [1], nuiie yacTuHa yKpaiHChKUX
OKEHIIIB TOTOBA MOBEPHYTHUCS Yy HalOmmkuiid nepcrnektusi. [linkpecnumo, 1o 1e
3yMOBIIOE TOTpeOy y JEpKAaBHUX CTPATErisiXx CTUMYJIIOBAHHS TIOBEPHEHHS
IMMITPaHTIB  IUISIXOM TaKUX BaXKEJB: TMOJATKOBUX TMUIbrax, Iporpamax
MpaleBjIaliTyBaHHs, PO3BUTKY I1HQPACTPYKTypu [HJisi 1HTErpaiii Ta CTBOpPEHHI
MOKJIMBOCTEH 3aCTOCyBaHHs HaOyTOro 3a KOpJOHOM nocBiay. Ha Ham mormsa,
BAXJIMBUM PECYPCOM € YKpaiHCbKa Jlacrnopa, sika MOXKE€ CTaTH MOTYXHUM KaHaJoOM
1HBECTHIIIH Ta IHHOBAIlIH Y HaIllOHAJIbHY €KOHOMIKY.

OTxe, BTpaTa JIOACBKOrO KamiTady BHACIAOK MacoBOI  Mirpaimii €
0araTOBEKTOPHOIO MpOOJEMOI0 g YKpaiHM, sKa OXOIUIIOE EKOHOMIYHI,
nemorpadiuHl Ta cowiagbHi BuMipd. i i1 momonaHHs noTpiOHA KOMILJIEKCHA
MOJIITHKA, 1O MOEAHYE 3aX0/I1 13 30€peKEHHS JIIOACHKOI0 KaliTaly BCEPEINHI KpaiHU
Ta CTUMYJIIOBaHHS TIOBEpHEHHS THX, XTO BHUixaB. Jluie 3a yMOBHU peainizaiii Takux
3aX0/1B MOKHA 3MEHIIUTHU JIOBFOCTPOKOBI PU3UKU Ta 3a0€3MEYUTH CTATUN PO3BUTOK
YKpaiHCHKOT'O CYCIUIbCTBA.

Y3aranbHUMO, 1110 B yMOBaX MIMOOKUX KPU30BUX 1 BOEHHUX MOTPSICIHB JTIOJCHKUIMA
KariTaJl BUCTYTIA€E SIK HAMOLTBII BpA3JIUBHI 1 BOJJHOUAC CTPATETTYHO BAXKIIMBUM peCypcC.
MOoO1TBHICTH JIFOJICBKOTO KalliTaldly y BOEHHUX YMOBaxX BIAPI3HSAETHCS B KJIACUYHOI
TPYIOBOI Mirpariii TUM, 10 € 37eOUIBIIOT0 BUMYIIICHOIO 1 HE 3aBXKIU TMOB’s3aHA 3
ONTUMI3AII€I0 €KOHOMIYHOI BHTOJW. YKpaiHa 3a3Ha€ 3HAYHHUX BTpaT JIHOJICHKOIO
KamiTajay, NpOsSBOM SIKUX €: 3MEHLICHHS TMPOJYyKTUBHOTO Ta 1HHOBAIIIHOTO
noTeHuiany; aedopmallisi CTPYKTYpH HACEJCHHs 3a BIKOM 1 CTaTTIO; PHU3UKH
JTIOBTOCTPOKOBOTO neMorpagigHOTo CKOpPOYEHHS; 3HIKEHHI1
KOHKYPEHTOCIPOMOKHOCTI Ha CBITOBUX PMHKAX 3HaHb 1 TEXHOJOT1H. 30epe:KeHHs Ta
BIIHOBJICHHSI JIFOJCHKOTO KaIlliTaly € KJIIOUYOBOK IEePeIyMOBOIO BiOyJI0BU Ta
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MOJIEpHi3aIlli YKpaiHChKOI €KOHOMIKH, a TaKOX 1HTEerpailii y riodaJibHUN ColliaibHO-
€KOHOMIYHUH MPOCTIp.

[lepcrieKTHBHUMH HANIPSIMAMU MTOIAJIBIINX HAYKOBHX JOCIIKEHB € MOJICTIOBaHHS
CIICHapiiB OBEpHEHHSI MITPaHTIB, pO3pOOKa 1HAMKATOPIB OILIHKU BTPAT JIFOJICHKOTO
KamiTagy Ta TOLIYK IHHOBAI[IMHUX 1HCTPYMEHTIB HOTo 30€peKeHHS y KpPU30BUX 1
MOCTKPU30BUX YMOBAX.
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Graphite is a mineral of the class of native elements, one of the modifications of
carbon. It occurs in the form of scaly, foliated, lamellar, fibrous, granular and dense
aggregates. It has a silver-gray, lead or black color, metallic luster, low hardness (1 on
the Mohs scale), high refractoriness and electrical conductivity, and is chemically
inactive. It combines both metallic and non-metallic properties, melts at a temperature
of 3,850...4,000 °C. It reacts with acids only in the presence of oxidants. It is
characterized by: low modulus of elasticity, high specific heat capacity, corrosion
resistance, good resistance to thermal shock, and the ability to capture neutrons. All
these properties have determined the directions of use of graphite in industry.

Due to its high melting point, it is used in metallurgy for the manufacture of
refractory crucibles and paints, casting molds and powders for them. High electrical
conductivity and chemical stability have ensured the use of graphite in electrical
engineering for the production of galvanic cells, alkaline batteries, electrodes, sliding
contacts. The low coefficient of friction allows graphite to be used as a lubricant, as
well as in the manufacture of antifriction products (sleeves, bearing liners, seals,
packings and piston rings). Finely ground fatty graphites serve as raw materials for the
manufacture of pencil rods, paints, copy paper, and in nuclear technology graphite is
used as a moderator of nuclear reactions, in jet technology - to coat rocket engine
nozzles, combustion chambers, and nose housings.

The most productive method of graphite enrichment is flotation, while harmful
impurities are considered to be humic substances, clays and iron oxides. To obtain
high-quality refined graphite, the raw material is subjected to thermal refining,
evaporation of ash-forming impurities in an Acheson electric furnace at a temperature
of over 2,200 °C, as well as chemical treatment with acids. For different industries, it
is necessary to have a different granulometric composition of graphite (from a fraction
of more than 0.2 mm to 0.06 mm). This is ensured by sieving the material through
sieves and grinding.

The state balance in Khmelnytskyi region includes the only Burtynsk graphite
deposit.

The Burtynsk deposit of the Volyn megablock is located northeast of the city of
Shepetivka, Khmelnytskyi region, where it is confined to the zone of development of
graphite-bearing rocks of the Teteriv series of the Proterozoic. The deposit has been
explored to a depth of 90 m. It is represented by an ore deposit with a thickness of 49
m. Detailed geological exploration has been completed at the deposit, located on the
territory of the Mykhailiutskaya TG. By industrial categories (A + B + C,), the ore
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reserves at the deposit amounted to 113,390 thousand tons or about 58% of the all-
Ukrainian reserves, and crystalline graphite reserves — 6,584 thousand tons or 3.36%
of the total in Ukraine. At the same time, in the Gorodnyavska section, 113,390
thousand tons of ore and 6,584 thousand tons of graphite were explored according to
industrial categories (i.e. 100%). Another 16,586 thousand tons of ore and 898
thousand tons of graphite were explored here according to category C,. In the Lisova
section, 22,843 thousand tons of ore and, accordingly, 1,507 thousand tons of
crystalline graphite were explored. In the Maidanska section, 25,535 thousand tons of
ore and 1,416 thousand tons of graphite [1].

Recently, after almost two years of legal battles, a foreign company received a
special permit to mine graphite at the Gorodnyavska site.. With an expected annual
production capacity of 55.9 thousand tons, the above-mentioned reserves will last for
130 years. In addition to a powerful mineral base, the Gorodnyavska site has a good
location. A road and a railway line connecting the city of Zvyagel - the city of
Shepetivka pass nearby, the latter being a key railway junction. A power transmission
line runs through the area of the site. Of course, before starting production, the
company has a lot to do: resolve land issues, go through the environmental impact
assessment procedure, develop and approve a development project, obtain permits for
high-risk work and equipment operation, as well as documentation for obtaining
environmental permits. The company expects to start development in 2025. [2].

The graphite content in the ore is close to similar indicators in the Zavallivske
deposit and is 6.3%. According to preliminary data from the geological and industrial
assessment, the Burtynske deposit is considered a real raw material base for a new
economically efficient enterprise.

In July 2021, the National Security and Defense Council of Ukraine included
graphite in the list of minerals that are of strategic importance for the sustainable
development and defense capability of the country. Graphite, for example, 1s used to
manufacture thermal protection for the nose of ballistic missile warheads.

American market research company Fact. MR predicts that the global graphite
market will double in value from $22 billion in 2021 to $50 billion in 2031. The
introduction of green technologies, primarily electric vehicles, will play a key role in
this growth. The total demand for graphite in the world could grow by 500% in the
next 30 years, according to the World Bank. The main part of the demand will be in
two industries: the production of lithium-ion batteries and electrodes for electric arc
furnaces (EAF), which are used in steel production.

Demand for natural graphite in the battery segment in 2021 was 400,000 tons, and
by 2030 it is expected to grow to 3 million tons, according to analysts at Benchmark
Mineral Intelligence, which specializes in studying the lithium-ion battery supply
chain. The priority markets for Ukrainian graphite are the European Union and the
United States. In 2020, the EU was 98% dependent on natural graphite imports, and
the United States was 80%. Ukraine has every opportunity to increase the production
of natural graphite for its further sale in Europe, the United States and other countries

13].
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The modern world community is characterized by the dynamism of development
and a significant deepening of transformation processes. The latter are determined by
such factors as an open economy, democratization of society, the formation of civil
society, the harmonization of state and legal systems. In view of this, Ukraine, in the
course of building a legal, social, democratic state, must pay due attention to the
development of the social sphere, in particular, based on the use of positive foreign
experience in organizing social protection of the population.

In this regard, and also taking into account the integration priorities of Ukraine,
defined by the Strategy for the Integration of Ukraine into the EU, which provide for
the achievement by our state of a pan-European level of social protection of the
population, the mechanism of social protection of the EU member states is of scientific
interest.

Social protection as a phenomenon of social and legal origin is carried out in
specific conditions, which, in turn, affect the mechanism of its implementation.
Peculiarities of general and legal culture, traditions and other factors influence a
number of subjective, formal and procedural aspects, and thus determine the
characteristic features of social protection [1, p. 324]. Thus, modern EU social policy
is an integral part of the pan-European integration process. The main goal of the social
policy of the EU countries is to achieve a high level of protection of citizens and create
an area of social stability and justice in Europe. In view of this, all EU member states
actively participate in integration processes, albeit to varying degrees.

Individual elements of the social protection mechanism were introduced by all
European countries in the first half of the 20th century. In some countries, social
security codes were adopted, as well as laws in the field of pension provision and social
assistance to the population. Thus, in France, the Social Security Code (1956) and the
Social Insurance Code (2000) are currently in force; in Germany, the Social Code
(1989, as amended by the law of December 16, 1997, during the pension insurance
reform); in Switzerland, the Federal Law on Old-Age Pensions and Survivors'
Insurance of December 20, 1946; in Poland, the laws "On the Social Insurance System"
of October 13, 1998, "On Old-Age Pensions and Other Types of Assistance from the
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Social Insurance Fund" of December 17, 1998; Czech Republic — laws “On the
organization and implementation of social security” (1991), “On pension insurance”
(1995); Hungary — Act on social protection (1975), Act on economic stabilization
(1995), laws “On persons entitled to social security and private pensions” (1997), “On
pension security within the social security system” (1997); Bulgaria — Code of
compulsory social insurance (1999) [2, p. 46].

The existence of contradictions in ideology and interests regarding the
implementation of the basic norms of the Universal Declaration of Human Rights,
adopted by the UN General Assembly on December 10, 1948, significantly accelerated
the process of adopting pan-European legal acts. After all, most of the states that voted
for the Universal Declaration considered it as a proclamation of an ideal that does not
imply any or almost no legal obligations. In view of this, on October 18, 1961, the
members of the Council of Europe in Turin signed the European Social Charter, which
entered into force on February 26, 1965. Part I of this charter defined general rights to
social protection. Articles 12—19 enshrined the right of all workers and their dependants
to social security; the right of persons who do not have sufficient resources to social
assistance; the right to special social protection of women and children.

It is worth noting that on May 7, 1999, Ukraine signed the European Social Charter
(revised), and on September 14, 2006, it ratified it. At the same time, when ratifying,
Ukraine did not assume obligations under a number of important articles of this charter
in the field of social protection: Art. 12 “Right to social security”, Art. 13 “Right to
social medical assistance”, Art. 19 “Right of migrant workers and members of their
families to protection and assistance”. In order to implement the norms of the European
Social Charter (revised) and develop the social protection system, the EU member
states have defined the basic principles on which the EU legislation on social protection
is based and with the help of which its main contradictions can be resolved. Thus, the
basic principle is the prevention of discrimination on national grounds. In accordance
with this imperative, citizens of any of the EU member states have equal rights to social
protection within the EU. However, this principle does not apply to citizens of other
countries that are not part of the EU, even if they pay contributions to social insurance
funds.

The results of a study of the features of social protection in developed countries of
the world indicate that these countries are characterized by the existence of two
principles that reflect the attitude of the state and society to the problems of overcoming
poverty: 1) the principle of functional decentralization, when the state intervenes in the
problem only when the capabilities of public associations have been used; 2) the
transfer of the leading role and responsibility to the state when it comes to providing a
person with normal living conditions [3, p. 12]

The principles discussed above indicate that the EU pays significant attention to
social protection, which is an indicator of the achieved level of political and economic
development of the country. In accordance with the above-mentioned principles of
building a social protection system in European countries, the main forms of social
protection are social insurance and social assistance [4, p. 15].
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Thus, social protection in the EU countries has a long history of development,
therefore it was formed in its modern form quite a long time ago. Currently, the most
important task in the field of development of social protection is its adaptation to the
needs of modern society. The strategic course chosen by Ukraine for European
integration necessitates the consideration of European values that are at the heart of the
EU as a new type of interstate relations. Ukraine's European choice is at the same time
a movement towards the standards of real democracy, information society, socially
oriented state policy, based on the principles of the rule of law, ensuring the priority of
human and citizen rights and freedoms.
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CY/IOBA IIPABOTBOPUYICTbH B JEP)KABAX
AHI'JIOCAKCOHCBKOi ITIPABOBOI MOJIEJII (HA
MPUKJIAL, KAHAJIW, IPJIAHJIIT TA HOBOI 3EJAHJIIT)

Bepema Poman BikTopoBu4

B.0. 3aBiayBaya kadeapu KpUMIHAIBHOTO Ta
aJMIHICTPATHUBHOTO MpaBa

AxaneMii aIBOKaTypu YKpaiHu,

JIOKTOp IOPUIUYHHX HayK, Ipodecop,
3aCIIyKCHUM IOPUCT Y KpaTHU

Kapnynnos BaJjiepiii BiraninoBuu
JIOKTOP IOPUUYHUX HAYK, TTpodecop
Kadeapu MOMITUYHUX HAYK 1 IpaBa
KuiBCbKOT0 HaIlIOHATLHOTO YHIBEPCUTETY
OyIIBHUIITBA 1 apXITEKTYPH,

3aCIyKEHUM I0OpUCT Y KpaiHu

Kanazncbka cyznoBa cucrema € JOCUTh CKJIAJHOKO 1 € PO3rajy’K€HOI MEpEKEI0
CYJIOBUX OpraHiB, II0 BIAPIZHSAETHCA 3a CBOEID TEPHUTOPIATBHOIO Ta MPEIMETHOIO
ropucaukiiero. Cynosa cucrema Kananu Bkiltouae npoBiHIIINHI Ta QeepanbHl OpraHu
MpaBoCyAs, SIKI MOAUISIIOTBCS HA CYJIU 3arajibHOi Ta CHEUIaJIbHOI FOPUCIUKIIII.
['oBopsiuM Tpo MpeUeNeHT sK JHKEpeslo mpaBa, Ciaii 3a3HauuTH, 1o B Kanani
MOBHOBAKEHHS IIO/I0 CTBOPEHHS CY/IOBUX MPELEJCHTIB HaJIe)XaTh HE TIIBKU BUIIUM
CYJIOBUM THCTaHIISIM, JI0 SIKMX HaliexkaTh BepxoBuuit Cy, anemnsiiiHi CyIu MPOBIHIIINA
Ta TEPUTOPIN aye i, B OKPEMHUX BHITQJIKaX 1 CyJaaM HUX4YMX JaHOK. [Ipu nboMy cymui
MepIoi 1HCTaHINI 3arajbHOi FOPUCAUKINI 3000B'sS3aHi BIAMOBIIHO 10 3BHYAEBUX
MPUHIUIIB «stare decisis» TOTPUMYBATUCh MONIEPEIHIX PillleHb, BUHECEHUX 1HIIUMHU
CYIISIMU TIEpIIOi 1HCTaHIlIi Toro X cyay [1]. [Ipu mpomy 3aranbpHe mpaBo, CTBOPEHE
Bepxosuum Cynom Kananu € equaum 1st Beiel kpainu [2]. He3Baxarouu Ha Te, 1110
CYJIOB1 TIPEIEICHTH CYJIB IepIIoi 1HCTAHII MEpeBaKHO HE MaloTh 00OB'I3KOBOIO
XapaKTepy, OJHAK BOHU MOXKYTh MATH TaK 3BaHy «IEPEKOHJIUBY CUIY», (PAKTHUYHO
BHUCTYIAIOUU JpKepenaoM mpaBa. Orisa HayKOBUX IOpUIMYHUX Jkepen Kananu nae
MIJCTaBU TOBOPUTH MPO T€, IO MIJXOAU J0 PO3YMIHHSI CYyJ0BOi IPAaBOTBOPYOCTI B
KpaiHi B IIJIOMY BiJNOBIJIal0Th aMEPUKAHCHKUM. Ba)KJTMBUM MUTAHHSM, 1110 BU3HAYAE
0COOJIMBOCTI JOKTPHUHM TpereaeHTy B KaHnai, € IpOTUCTOSIHHS OCTAHHBOT'O 3 YHHHOIO
KoncTutytiero, mo crajo gayxe OOJICHOI Ta MOJITH30BaHO Tpobiemoro. Crif
3a3HAYUTH, 1110 KOHCTUTYIIiS IK OCHOBHHI HOPMATHBHO-TIPABOBHI aKT KpaiHH MOXKeE
nepeBakaTh MPELECHTH 3aJIeKHO BiJl TIIyMauyeHHs CyAJEI0 Ti€l UM 1HIIOI MPaBOBOT
HOpMHU. BaxxinuBumu € i crnocoOM TIIyMadeHHs, IO 3aCTOCOBYIOTHCS 1O MEBHOI
MpaBOBOI HOPMH 1 3aCHOBaHI Ha TMPHUHIMIIAX BEPXOBEHCTBA TMApJIAMEHTY Ta
(GKOPCTKOCT1 TIpEleIeHTY» (KOJU CyAM 3ajeXaThb BIJ CBOiX BJIACHUX MOMEpEeaHIX
pitens) [3].
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B ocHoBI paBoBoi cuctemu IpiaHii Takox JIEKUTH 3arajibHe mpaBo. BiimoBiaHo
70 TOKTPUHU TpeleaeHTy abo stare decisis CyJ] IOBHHEH KepyBaTHCS MOIEpeIHIMU
CYJOBHUMH PIIICHHSIMH, 0COOJIMBO PIIIICHHSIMH CYy/IiB BUILIO1 IHCTAHIII1, X0Ua 3a MEBHUX
00CTaBMH BiJl LILOTO TMpaBWJIa MOXJIMBI BiACTynu [4]. IpmaHachki cyad BU3HAIOTH
aHTITINCHKY JTOKTPHUHY CYAOBOTO TMPELEACHTY, 3a SKOIO PIIICHHS BUIIMX CYJOBHX
1HCTaHIIIA 0OOB'SI3KOB1 I HUX CaMUX (32 PIAKICHUMHU BHHITKAMH) 1 CYyAIB HUKIHX
iHCTaHIIA. BomHowac cmin 3a3HaunTH, MmO I[piaHis TakoX € YaCTHHOK CHCTEMH
€pponericbkoro cyny mnpasocyans (European Court of Justice). Sk dnen
€ponericbkoro Corosy, Ipmanmis miANOPSIKOBYETHCA PIIIEHHSM 1 TIIyMauy€HHSIM
€BpONENCHKOro CyJy MpaBOCYIs IMOAO MUTaHb, IMOB'SI3aHUX 13 €BPONECUCHKUM
3aKOHOJIABCTBOM Ta MpaBaMu JIOJUHU [5].

V¥ Hosiit 3enanii cyioBa NpaBOTBOPYICTh IPYHTYETHCS SIK HA 3BUMA€BOMY IPaBi,
MpEIEICHTHOMY TpaBl TaK 1 Ha 3aKOHOJABCTBI. Y KpaiHi Jii€ 3arajibHUil CyJI0OBUUI
NOPSAZIOK, /1€ Cy/IU 3aCTOCOBYIOTh 3aKOHHU Ta MPELEACHTU JUIsl BUPILIEHHS CHOpPIB Ta
NpudHATTA pitieHb. Y Hogi 3enanaii pimmenHs Bumoro cyny ta AnensiiitHoro cyay
MalOTh BEJIMKUNA aBTOPUTET 1 € 00OB'A3KOBUMU ISl HUKYUX Cy/iB. OHAK, HA BIAMIHY
Bin Cnonyuenoro KopomiBctBa, HoBa 3emanzgis He € kpaiHoto 3 '"ductum"
MpeleIeHTHIM IPaBoM. 3aKOHOAABCTBO B KpaiHi € BAXKIJIMBUM JKEPENIOM IPaBa, i CyIu
HoBoi 3enanzii MoxyTh OpaTu A0 yBark HOPMH CTAaTYTHOTO 3aKOHOJABCTBA IT1J] Yac
posrisay cripaB. HoBo3enanachbke mpereeHTHE TPaBO KOPIHHSAM CSra€e aHTIINUCHKE 1
aBCTpaiiiicbke MpaBo, 1 HAWYacTillle pIilIeHHS, NPUUHATI aAMIHICTPATUBHUMU
TpubyHanamu y Hoiil 3enan/ii, 6a3yroTbCs Ha aHAJOTIYHUX CIPaBax 1 PIIICHHSIX y
BUIIE3TaJJaHuX KpaiHax [6]. BaxmBuM MpuUKIIagoM penernilii mpereaeHTHUX HOPM Y
MDKIOPUCTUKIIITHOMY KOHTEKCTI € CYyIOBUW TMpeleAeHT, CTBopeHuid BepxoBHuUM
cyzioM ABCTpaltii y cripaBi mpo puOOJIOBII0 KOPIHHUX JKUTEIIB y IPUOEPEKHUX BOJIAX,
TaK 3BaHUX «IMBHIYHUX TEPUTOPISLX» Ta perieniiioanuii mpaBom Hosoi 3enanmii [7, 8].

B mimomy & MOXHa BIJ3HAYUTH, 10 OO'€IHYIOUOIO OCOOJIMBICTIO Yy KpaiHax
3arajJpHOTO MpaBa € T€, WO CyAW NParHyTh MOCTIAOBHOCTI Ta Y3TOMKEHOCTI Y
3aCTOCYBaHHI NPELENEHTIB, CIPUAMAIOUM MPELEJECHTHE MpaBO 1 CYIOBY
MPaBOTBOPYICTh K CYCHIJIbHE Haja0aHHs. TWUM HE MeEHI, cepej] 3aXiTHUX FOPUCTIB
3aBK/IM ICHYBaJIM NPUOIYHUKH KOu(DiKoBaHOTO MpaBa. AMepukaHchkuii BueHui K. K.
JleBic 3a3Hayae, WO 3aKOHOJABYa MPABOTBOPYICTH MEPEBEPIIYE  CYAOBY
MPaBOTBOPUICT, 32 TPhOMa OCHOBHHMH TapaMeTpaMH: TMO-TIEPIIE «IPOTYyKT»
TPaAMIIITHOT HOPMOTBOPYOCTI Kpalluil 3a KpUTEPISIMHU SICHOCTi, HAIIAHOCTI Ta
0€3KOH(]IIIKTHOCTI; TO-Ipyre, 3aKOHOJABUUN MPOIEC OIIbIN JAEMOKPATUYHUN HIXK
CYJIOBHUI TIpoIIec; 1 mo-TpeTe (hakTUIHA Oa3a /i 3aKOHOJJaBCTBA Ta aIMiHICTPATUBHHUX
mpaBuJ 3a3BWYail Habarato CuibHIMMA, HDK ¢akThyHa O0aza akTiB  CyJ0BO1
mpaBoTBOpYOCTi. KpiM 1pOro, sIK 3a3Havyae BUYCHMH, CyJ0Ba MPABOTBOPUICTH
MOPIBHSHO 31 «CTaTyTaMH Ta MpaBUJIaMU» 3a3BUYail MOCTYNAETHCS JOCTYMHICTIO IS
CHOPUUHATTS Ta A0CTOBIpHICTIO [9]. [Ipy bOMY BapTO 3a3HAYUTH, 110 HABITh B MEXKAX
ySIBJIEHb TMPUXWIBHUKIB MPUPOJHOTO TIpaBa, CYyJ0Ba MPaBOTBOPYICTH MOBHICTIO
3aCHOBaHa Ha MMCAHOMY 3aKOHI 1 HE € CAaMOCTIMHUM JIP)KEPEJIOM TPaBa, 110 BUKIIOYAE
MOXJIMBICTh 3MIHUTH 200 CKacyBaTH 3aKOH 3 ii JOTOMOTOI0.
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3 TOYKM 30py Y3rO/DKEHOCTI 3 OCHOBHUMH MpPHUHLIUIAMM TIpaBa, B MeEXax
BIJIMOBIHOCTI MPABOBUM 1/1€ajaM, a TaKOX B KOHTEKCTI (PL10co(ChKO-IPaBOBUX
MOTJISI/IIB, Cy/I0Ba MPABOTBOPYICTh, MAIOYH Takl (PyHKIII, IK TIIyMadeHHsI HOPM IpaBa,
3allOBHEHHS! MPOTAJMH y MpaBl Ta KOHKPETH3aIlisl MPAaBOBUX HOpPM, Tmependayae
pealibHy MOXKJIMBICTh BUPIIIyBaTH Oy/b-sKi mpaBoTBOpUi nmpobaemu [10]. PesynbTar
CYJIOBO1 ITPABOTBOPUOCTI — CTBOPEHHS HOBOTO JDKEpEIIa MpaBa, CIPUSHHS PO3YMIHHIO,
3aCTOCYBaHHIO 3aKOHY Ta y3araJlbHEHHIO Cy/10BOI IPAKTUKH.
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CYTHICTDH HPOLHECYAJIBHUX PIIINEHD ¥
KPUMIHAJIBHOMY ITPOBA/T’KEHHI

Muyenina Okcana BacuiiBHa

JOKTOP IOPUIUYHUX HAYK, Tpodecop, mpodecop kadeapu KpUMiHATBHOTO MPOLECY
Ta Oprasizaiiii 10CyJI0BOTO CJiICTBa HaBYAIbHO-HAYKOBOTO 1HCTUTYTY No 1
XapKiBCHbKUM HAITIOHATBHUN YHIBEPCUTET BHYTPIIIHIX CIPaB

[IpouiecyanpHi pillleHHsS, SIK CKJIaJoBa KPUMIHAJIBLHOTO TIPOLIECy, MaloTh
BU3HAYAJIbHUNA BIUIMB Ha 3a0e3reyeHHs OanaHcy MK €(EeKTHUBHICTIO JI0CYJIOBOTO
PO3CIiTyBaHHS, JOTPUMAHHAM IIpaB 1 CBOOO YYaCHUKIB MPOBAPKCHHS Ta rapaHTIer0
CIPaBEJIMBOTO CYA0BOTO po3riny. Bin SKOCTI NpUMHATTSA MpOLECyaJbHUX PIIICHb
0e3mocepeIHbO 3aNEKUTh IMHAMIKA Ta Pe3yJIbTaTUBHICTh KPUMIHAJIBHOTO MPOLECY,
MO>KJIUBICTh CBOEYACHOTO pearyBaHHs Ha KPUMIHAJIbHI NPABOMOPYIIEHHS, a TAKOX
3a0€e3ne4eHHs 3aKOHHOCTI 1 IPaBOIOPSAKY B I€PHKAaBI.

B ymoBax pedopmyBaHHS 1HCTUTYTY KPUMIHAJIBHOTO IMPOBAHKEHHS OCOOJIUBY
yBary ciii NpUAUIATA HE Jume (opMaibHUM acleKTaM YXBAaJICHHS pIlI€Hb, a i
3MICTOBHOMY HAalOBHEHHIO IIOTO IPOIIECy, OPIEHTOBAHOMY Ha TpaBa JIIOJWHU Ta
MPUHIMIIN BEPXOBEHCTBA MpaBa. [IponecyaibHi pillieHHs MalOTh OYTH BUBaKECHUMH,
OOTpYHTOBAaHMMHM, BIAMOBIAATH 3acajaM 3MarajbHOCTI, MPOIMOPIIHHOCTI  Ta
nependadyBaHocTi. BogHoyac BOHM NOBHHHI BpaxOBYBaTH CyYacHI BHMKJIMKH, LIO
CTOATh MEpell OpraHaMH JIOCYJOBOI'O PO3CIIAyBaHHs, MPOKYpOpaMH, CyAAsIMU Ta
IHIMUMHU Cy0’€KTaMH KPHUMIHAIBHOTO TMPOBAKEHHS, 30KpeMa — BIIPOBAKCHHS
U(POBUX TEXHOJOTIH, BIOCKOHAJIIEHHS MEXaHI3MIB 3aXUCTy MOCTpaKIaluX,
0COOJIMBO BpAa3IMBUX KaTETropiil 0ci0, a TaKOXX IHTETPaIlil0 KpaluxX €BPONEHCHKHUX
MPAKTHK.

3BaXkalouu Ha BUIIEHaBEAEHI 0OOCTaBUHHM, OCMHUCIIEHHS CYTHOCTI MPOLECyalIbHUX
pilleHb y KpPUMIHAJIBHOMY TMPOBAHKEHHI € HEOOXIAHOK NEePEeyMOBOIO IS
dbopmyBaHHS €(EKTUBHOI, CHpaBEIJIMBOI Ta TYMAaHHOI CHCTEMU KPUMIHAJIBHOI
FOCTHIII1, 3AaTHOI BIANOBIIaTH MOTpedaM Cy4acHOTO CyCHiJIbCTBA Ta BUKJIMKAM 4acy.

Hacamnepes BapTo 3a3HauuTH, 110 3aKOHOAaBelb y 4. 1 cT. 110 Kpuminanbaoro
MPOLIECYaTbHOIr0 KOAEKCY YKpaiHM MPONOHY€E i MNPOUECYyaIbHUMH PIIIEHHSAMU
PO3YMITH «BC1 PIIIEHHS] OpraHiB JAOCYAOBOTO PO3CIHIIyBaHHS, MPOKYpopa, CI1T40ro
cynnai, cymy» [1]. ba Ginbine, B 4. 4. 2—4 111€1 K CTaTTI BKa3y€ThCs, I0:

— «CYZIOBE PINICHHS MpUUMAaeThesl y GopMi yXBajii, TOCTAaHOBH ab0 BHPOKY, SIKi
MarOTh BIAMOBIZAaTH BHUMOTraM, IiepeadoadeHuM crartamu 369, 371-374 1mworo
Konekcy»;

— «pIIIEHHS CIAY0TO, Ji3HaBayda, MPOKypopa MpUMaAEThCs y PopMi TOCTAHOBH.
[TocTranoBa BUHOCUTHCS y BUMaAKax, nependadeHnx UM Komekcom, a TakoX KoM
CH4Mi, N13HaBay, MPOKYPOP BU3HAE 1I€ 32 HEOOX1THEY;

— «OOBHHYBAJIbHUI aKT € TPOIECYaTbHUM DIIICHHSAM, SIKUM TPOKYPOp BHCYBa€
O0OBHHYBAUY€HHS Y BUMHEHH1 KPUMIHAJILHOTO MPABOMOPYIIEHHS 1 IKUM 3aBEPIIY€ThCS

53



JURISPRUDENCE
THE LATEST MODERN TECHNOLOGIES AND THEIR IMPLEMENTATION IN LIFE

nocynoBe posciiayBaHHsA. OOBHHYBaJbHUW aKT MOBUHEH BIJNOBIIATH BUMOTIaM,
nependadenuM y cratti 291 poro Kogexcy» [1].

3 HaBeIEHOTO MOMITHO, 110 aKIEHT 3pO0JIEHO Ha Cy0’ekTl Ta (opMi MPUUHATTA
Takux pimenb. [IpoTe IHIUX CYTHICHUX O3HAK, SKI JO3BOMSUIA O PO3PI3HATU
IpoleCyabHl PIICHHS B KpUMIHATIBLHOMY MPOBA/KEHHI1, 3aKOHOAABEIb HE ICTANI3YE,
3aNMUIIAIOYM 1€ TMWUTaHHSA I JOKTPUHAJIBHOTO OCMHUCJICHHS Ta MOJANbIINX
JOCHIIKEHb.

Boanouac anani3 gaxoBoi HayKOBOi JIITEpaTypu IEMOHCTPYE, IO MUTAHHSA PO
MOHSATTS, 03HAKU Ta BUAM MPOLIECYaTbHUX PIIIEHb Y KPUMIHAIBLHOMY MPOBAKEHHI
J0CI HE 3HAWNUIO CBOrO OJIHO3HAYHOTO BHpilIeHHSA. ba Oinbile, BkaszaHa
nmpoOJieMaTHKa BUKJIMKAE 3allIKaBJICHICTh y 6aratbox ydeHux [2—8].

Tak, chopMyBanucs pi3HI MIAXOAW O TIyMadyeHHS MNPOLIECYaTbHHUX PIIICHb Y
KpUMIHAJIbBHOMY TMPOBAPKCHHI W BU3HAUEHHS iX CYTHICHUX O3HaK. Hampukian, min
JOCII)KyBAaHOIO KaTETrOpI€l0 MPONOHYIOTh PO3YMITH: «BUCHOBKU OpraHy Ji3HaHHS,
CJIiTY0T0, MPOKYPOPa, CY/Ty 3 BUPILICHHS TUTaHb, IKi BHHUKAIOTh B XO1 IPOBAHKCHHS
y KpUMIHAQJIbHIM CopaBl, fKI yTBOPIOIOTh, 3MIHIOIOTH YW MPUIIMHAIOTH IpaBa 1
00OB’SI3KM YYAaCHHUKIB KPUMIHAJIBHOTO MPOBAIHKEHHs» [6, . 207]; «BUpaxeHU y
BCTAHOBJIEHIA 3aKOHOM (OpMi THAMBIAYAJbHUI MPaBO3aCTOCOBHUM AaKT, B SAKOMY
KOMIIETEHTHI JiepaBHi OPraHu 1 T0Cca 0Bl 0COOU Y BCTAHOBJICHOMY 3aKOHOM TMOPSIIKY
3 METOI0 BHpIIICHHS TNPAaBOBUX 1 KPUMIHOJOTIYHMX 3aBJaHb KpPUMIHAJIHHOTO
CYJIOUMHCTBA HAJIal0Th BIAMOBI/II HA MUTaHHS, 1110 BUHUKJIU 10 CIPaBi, 1 BUPAXKAIOTh
BJIQJIHE BOJICBUSBJICHHS TIPO JIii @00 0€3/1isUIbHICTb, 1110 BUTIMBAIOTH 13 BCTAHOBJIEHUX
Ha MOMEHT BUHECEHHS pillleHHS (haKTUUYHUX OOCTABUH CIIPaBH 1 MPHUIKCIB YHHHOTO
3aKOHOJIAaBCTBa» [7, C. 24]; «BUCJIOBIIEHI y MUCHMOBIN (OpMI MTPaBO3aCTOCOBYI AKTH,
Kl TOB’Si3aHI 3 OOMEXEHHSM OCHOBHHMX KOHCTHUTYIIMHMX TIpaB YYacCHHKIB
npoiecy» [2, c. 11]; «BupakeHuil y BCTaHOBJICHIN 3aKOHOM (hopMi 1HAMBITYaTbHUAN
MIPABO3aCTOCOBHHM aKT, y AKOMY KOMIIETEHTHI JepKaBHI OpraHH 1 MOCaJ0Bi 0codu y
nepea0ayeHoOMy 3aKOHOM MOPAJIKY 3 METOIO BUPIIICHHS TPAaBOBUX 1 KPUMIHOJIOTTYHUX
3aBJlaHb KPUMIHAJIBLHOIO CYJOUYMHCTBA HAJAIOTh BIJMOBI/I HA TUTAHHS, 1110 BUHUKIIHU Y
CIpaBi, 1 BHPaKAIOTh BJIAJHE BOJEBUSIBJICHHA Mpo [ii ab0 OE3MIsIbHICTh, SKi
BUIIJIMBAIOTH 3 YCTAHOBICHNX HA MOMEHT BUHECCHHSI PillIeHHSI (PAaKTUIHUX OOCTaBHH
CIpPaBU 1 IPUMKCIB YUHHOTO 3aKOHOAABCTBay [8, ¢. 58]. CBoeto yeproto, A.€. [lactyx
omnepye TEPMIHOM «KpHMIHAJIbHI MpOLECyaldbHl PIIEHHS», MiJ SKAM MPONOHYE
pPO3YyMITH  «pillleHHsT CyO’€KTiB, BH3HadeHUX KpuMiHAIBHUM MpOIECyaIbHUM
KOJIEKCOM YKpaiHu, HAJAUICHUX BJIaJHO-PO3MOPSTUYUMU TTOBHOBKCHHSIMU, TIPUUHSITI
B MEXaX KPUMIHAJILHOTO MPOBA/KEHHS, SIKi MAIOTh BU3HAYEHY ITUM KOJEKCOM (opmy,
aZipecoBaHl BHU3HAYEHOMY KOJY OC10, IPUHMHATTS SIKUX TSITHE 3a COOOI0 HACTaHHS
opuaAnYHUX Hachiakiy [3, c. 21]. C.O. lllynbrin Harojiouiye, o «mIporecyaibHUM
CHUJIBHUM PIIIEHHSIM CJIITY0TO 1 TPOKYPOpa € MPoIecyaaIbHUH aKT, 110 0OPMITIOETHCS
OJIHUM MPOLECyaTbHUM JOKYMEHTOM Y BCTAHOBJICHI1 3aKOHOM IpoliecyaibH1i popMi,
NPUHHATANA Ta TOTOKEHUN y MeXaxX MpOIeCyalbHUX MOBHOBAXKEHBH CIIAYOTO Ta
OpoKypopa, 1 SKAWA BIANOBiIae BUMOTaM 3aKOHHOCTI, OOIPYHTOBAaHOCTI Ta
BMOTHBOBAHOCTI, CKJIAJICHU Ha TIACTaBi 3[IHCHEHOI OI[IHKM HAasSBHHUX JOKa3iB, IO
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MOKJIa/IeHl Y IOr0 OCHOBY Ta CHPSIMOBaHUI Ha JOCSTHEHHS 3aBJaHb KPUMIHAIBLHOTO
MPOBAKEHHS |5, c. 7-8].

Ha wnamy nymky, OaratoBapiaHTHICTh IJIXOMIB JO BH3HA4YCHHS CYTHOCTI
NpOLECyalbHUX PpIlIeHb Yy KpPUMIHAJHHOMY TMPOBAIKEHHI € 3aKOHOMIPHOIO,
BpPaxoBYIOUH CKJIAHICTh 1 6araTorpaHHiCTh CaMOT0 KpUMiHAIBLHOTO Tporiecy. Koxxne
3 HaBEJCHHUX BHINE BU3HAYCHb AKIICHTYE yBary Ha pi3HUX aceKTaX: XTOCh BOayae
KIIIOYOBY pOJIb Y IOPUIMYHUX HACHIJIKaX PIlIeHb, iHII — y (Gopmi Ta mpoueaypi ix
OPUUHATTS, IIe 1HII — y CyO0’€KTHOMY CKJIaJl YM BIUIMBI Ha TpaBa Y4YaCHHKIB
NpoBa/KEHHsA. BBaxaemo, 110 yHIBEpCAIBHOTO BHU3HAUCHHS, SIK€ O LLIKOM
BpPaxoByBaJi0 BC1 OCOOJMBOCTI IPOIECYyaIbHUX PillleHb, Hapas3l HE ICHYyeE, ajpKe
KpUMiHaJIbHE TIPOBAPKEHHS IIOCTIHHO €BOJIOIIIOHYE TIiJl BIUIMBOM CYCIUIBHHUX
3aMMTIB, 3MIH y 3aKOHOJABCTBI Ta MPAKTUYHUX BUKIWKIB. BomHodac mnpakTudHa
3HAUYIIICTh MPOIECYATIbHUX PIIICHb MOJISITae HE JIUIIE B IXHIN IOPUAUYHIN IPUPO/IL, a
W y 37aTHOCTI 3a0e3medyBaTu OajlaHC MK IHTEpecaMu JiepKaBU W OCOOH, MIXK
3aXMCTOM CYCIIJIBCTBA 1 TOTPUMAHHAM IpaB JIIOAUHA. Came TOMY Ba)XJIHBO, OO Taki
pIIIEHHS yXBaIOBANMCS 3 YpaxyBaHHSIM SIK CHCTEMHHUX IIHHOCTEH KpHUMIHAJIHHOTO
IpolLIeCy, TaK 1 KOHKPETHOI KUTTEBO1 cuTyarlii. Ha Halie nepekoHaHHs, B Cy4aCHUX
YyMOBaX OCOOJIMBUM aKIEHT CIiJl poOUTH HaA MPO30pOCTi, OOIPYHTOBAHOCTI Ta
nepea0avyyBaHOCTI MpolecyadbHUX pimeHb. KpiM Toro, maTpUMyeMoO 1JI€10 Mpo
HEOOXIJHICTh TOCTIMHOTO BJIOCKOHAJEHHS MIAXOMAIB O PO3YyMIHHS Ta peaiizaiii
IPOLECYaIbHUX pIIIeHb, 30KpEMa LUIAXOM IHTErpauii €BpONEeMChbKUX CTaHIapTIB,
PO3BUTKY EJIEKTPOHHOI'O MPaBOCY sl M afanTaiii 10 HOBUX BUKJIHUKIB, SIKI CTaBUTh
nepesl HaMU Cy4acHICTh. JIuie 3a Takoi yMOBU KpHUMIHAJbHE IPOBAHKEHHS 3MOXKE
3QJIMIIATUCS JIEBUM 1HCTPYMEHTOM CIIPaBEJIMBOCTI ¥ 3aXHCTy TpaB KOXKHOTO
Y4aCHUKA KPUMIHAJIBHOTO IPOBAKECHHS.

3okpema, B.I. HopHoOyk 3a3Havae, MO «Ii IPaBO3aCTOCOBYl aKTH MAarOTh
BIJIMOBIJIATY BUMOTAaM, BHU3HAUYEHHM Yy KpPHUMIHAJIBHO-IIPOLIECYaJbHOMY 3aKOHI
(3aKOHHOCTI, OOIPYHTOBAHOCTi, MOTHMBOBAHOCT1); BUMOraM, SKI BHUIUIMBAIOTH 13
MPUHIUIIB KPUMIHAJIBHOTO Tpolecy (CHpaBeIMBOCTI, IOBHOTH, BCEOIYHOCTI,
00’€KTUBHOCTI, CBO€YACHOCTI); BHUMOraM, siKi c(OpPMYJIbOBaHI CyAOBO-CII1TYO0
MPAKTUKOIO 1 MPOILIECYAIbHOK HAyKOK (BHU3HAYEHICTh, IPaAMOTHICTh, JIOT1YHICTD,
MOCTIZIOBHICTh,  KyJabTypa  odopmieHHs)» [2, c.11-12].  O.B. ['nuasuui,
PO3KpUBAIOYM MiCIIE€ Ta 3HAYEHHS OOBMHYBAJIBHOI'O aKTa B CHUCTEMI KPUMIHAJIbHUX
MpoliecyaabHUX PIllieHb, Cepe]] O3HAK, 10 XapaKTepPU3YIOTh MPOIeCyaabHl PIlICHHS,
Ha3WBa€  1HAWBIAYaJbHO-TIPABOBY  CHPSIMOBAHICTh,  IMIJCYMKOBHH  XapakTep,
00OB’SI3KOBICTh Ta 3a0€3MEUEHICTh MPUMYCOBOIO CHJIOKO JIepXKaBU, 3JATHICTbH
MOPOKYBATH IOPUINYHI TTpaBa il 000B’I3KH, 000B’ I3KOBICTh MIPUIHSATTS 32 HASIBHOCTI
nepen0ayeHuX  3aKOHOM — TIACTaB, BHUP@XKEHHA y  BCTAHOBJCHIM  3aKOHOM
nporecyaibHii hopwmi [4, c. 8].

Hapenene Bulille AEMOHCTPYE, IO CYTHICHI O3HAKHU MPOIECyalbHUX PIIICHb Y
KPUMIHAJIBHOMY TIPOBA/PKEHHI BHU3HAYAlOTHCS IXHBOKO KIIOYOBOK POJUIIO B
3a0e3nedeHHi 30aJaHCOBAHOCTI MK MyOJIYHMMH 1HTEpECaMU JIep>KaBU U 3aXMCTOM
npas moauHu. [lepeayciM BOHM MatOTh 1HAMBITYyJIbHO-ITPABOBY CIIPSIMOBAHICTh, aJ[Ke
KOXKHE TMPOoIIeCyalbHe PIIIEHHs yXBaOETHCS 100 KOHKPETHOI CUTYyaIllli, ydacHUKa
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nporecy abo OOCTaBMH KPUMIHAJIBHOTO TMPOBA/DKEHHsS. Taki pIIIeHHS 3aBXIu
NPUIMAIOTHCSI KOMIIETEHTHUMHU CYO’€KTaMH, BUSBHAYCHUMH 3aKOHOM, 1 JIUIIE B YIiTKO
BCTaHOBJICHI MpoIIeCcyaibHii (opMi, IO TapaHTyeE TXHIO BU3HAUEHICTh, TPABOBY CUITY
Ta MOKJIUBICTh TIEPEBIPKHU. [CTOTHOIO 03HAKOIO € 000B’SI3KOBICTh BUKOHAHHS JIJIST BCIX
ajpecaTiB, a/Jpke camMe aBTOPUTET Jep:kaBU 3a0e3ledye TOTPUMAHHS MNPUHHATHX
pillIeHb, a y pa3i iX HeBUKOHAHHS — HAsSBHICTh MEXaH13MiB IPUMYCOBOTO BILTHBY. Kpim
TOT0, OCOOJIMBICTh POIECYATBbHUX PILlICHB MOJIATAE i Y TOMY, III0 BOHHU MOPOIXKYIOTh,
3MIHIOIOTh 200 MPUMTHHSIOTH IOPUIUYHI MpaBa i 000B’SI3KM YYACHUKIB MPOBAKCHHS,
a TakoX (OpPMYIOTh MpoIleCyaidbHl HACTIIKH, SKI BIUIMBAIOTh HA IMOJAJBIIUN X1
KPUMIHAJILHOTO TMpolecy. He MeHII BaXJIMBOIO € BHUMOra OOIPYHTOBAaHOCTI Ta
BMOTHMBOBAHOCTI: pIIIEHHS MAa€ TIPYHTYBAaTUCh HAa HANEKHUX JOKa3zax 1 YITKO
MOSICHIOBAaTH MOTHBH, 3 SIKUX BOHO yXBaJICHE, II0 € 3allOPYKOIO CIPABEIJIUBOCTI Ta
mpo3opocTti. IlporecyanpHi pilieHHs MTOBUHHI BIAMOBIAATH MPUHIIMIIAM 3aKOHHOCTI,
MIPOTIOPIIIHOCTI, 3MarajJbHOCTI, & TAKOXX OYyTH CIIPIMOBAHUMU Ha JOCSATHEHHS ITUICH
KPUMIHAJIBHOTO TPOBAPKEHHSI — BCTAHOBJICHHS BCIX OOCTaBHH, IO HIAJIATAIOThH
J0Ka3yBaHHIO T4 MAIOTh 3HAYEHHS ISl KPUMIHAIBHOTO MPOBAXKEHHS, 3aXUCT TMPaB 1
3aKOHHHUX 1HTEPECIB YUaCHUKIB, 3a0e3MeUeHHs €PEKTUBHOCTI MTPaBOCY .

OTxe, 3 ypaxyBaHHSIM BHIIE3a3HAUEHOTO MPOMOHYEMO TiJ] MPOLEeCyaTbHUMHU
PILIEHHSIMU B KPUMIHAJIBHOMY MPOBAXKEHHI PO3YMITH 1HAUBITYaJIbHO-IIPABOBI aKTH,
AKI NPUUAMAIOTBCS KOMIIETEHTHUMH CyO’€KTaMU y BCTAaHOBJEHIM 3aKOHOM
npoiiecyaibHii (popmi, CipsiMOBaH1 Ha BHUPIIICHHS MUTaHb, 1[0 BUHUKAIOTH II1J] Yac
KPUMIHAJIIBHOTO TPOBADKEHHS W Kl MPU3BOJATH JI0 BUHUKHEHHS, 3MIHU a0o
NPUNUHEHHSI IOPUJIMYHUX TIpaB Ta OOOB’A3KIB HOTO Yy4YacHHKIB, (POPMYIOThH
npoliecyaabHl HACTIIKU, TAPAHTYIOTh OalaHC Mk MyOJIYHUMU 1HTEpEeCaMU JIepKaBU
Ta 3aXUCTOM TMpaB JIOAUHH, OOOB’A3KOBI [UIsl BUKOHaHHSI I  MOXYTb
CYTNPOBOJI)KYBATUCS IPUMYCOBOIO CHUJIOIO JIEPKaBU.

BianoBiiHO, CyTHICHUMHM O3HaKaMy MPOLIECYaJbHUX PIIIEHb Yy KPUMIHATBHOMY
MPOBAJIXKEHHI € TaKi:

— IHAUBITyaJIbHO-IIPABOBA CHPSIMOBAHICTh — PIIIEHHS CTOCYEThCS KOHKPETHOI
ocobwu, cutyauii ado cTajiii KpUMIHAIBHOTO MPOBAHKEHHS;

— KOMIIETEHTHICTh Cy0’€KTa — PIIEHHS MPUHAMAETHCA YIIOBHOBAXXEHUM 3aKOHOM
OpPraHOM YU MOCaI0BOI0 0CO00I0 y MeXaxX HaJaHUX TTOBHOBAXCHD;

— JOTPUMAaHHS BU3HAYEHOI 3aKOHOM (pOpMU — IpoliecyaabHe pilliIeHHs (PIKCYyEThCS
y mependadeHiii HOpMaMH MPOIECyallbHOTO MpaBa (Gopmi (HaAmpHKIIaA, MOCTAHOBA,
yXBaJja, BUPOK TOILO);

— 000B’SI3KOBICTh BUKOHAHHS — PIIISHHS € 000B’I3KOBHM JIJIs1 QIPECAaTIB 1 ITiIJIATaE
BHUKOHAHHIO, 320€3MeUy€ThHCS IePKaBHUM NMPUMYCOM Y BUIIAJKy ITHOPYBaHHS;

— BUHUKHEHHS, 3MIHA YU TPUMUHEHHS IOPUANYHUX MPaB 1 000B’SI3KIB — PIIIICHHS
MOPOJDKYE, 3MIHIOE a00 TMPUNUHSE MPOIECyalIbHI MpaBa 4YM OOOB’S3KH yYaCHUKIB
KPUMIHATBHOTO TIPOBAKCHHS;

— IpaBOBAa BU3HAYEHICTh 1 MOXIIUBICTh MEPEBIPKUA — PIIICHHS Ma€ OyTH UYITKUM,
3pO3YMIJIUM 1 TIJUISITaTy NEepeBIpIl 3 00Ky BULIUX 1HCTAHIIH (Y MOPSIAKY OCKApKEHHS
Y1 KOHTPOJIIO);
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— OOTPYHTOBAHICTh 1 BMOTHMBOBAHICTh — PINIEHHS MMOBHHHO TIPYHTYBaTHCS Ha
¢bakTHyHIX 00CTaBUHAX KPUMIHAJIBHOTO MIPOBAHKEHHS, OyTH HAJIEKHO MOTUBOBAHUM
1 BIATIOB1IaTH MPUHIIUIIAM CIIPABEIUBOCTI, 3aKOHHOCTI Ta 3MarajibHOCTI POIIECY;

— CIPSMOBAHICTh Ha JOCATHEHHS W€ KpUMIHAJIBHOTO TPOBAHKCHHS —
3a0e3neyeHHs GayiaHCcy MK MyOJIYHHUMH 1HTEpecaMu M 3aXHCTOM MpaB JIIOJWHH, a
TaKOXK €(hEKTUBHOCTI MPABOCYIJISI.
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PEKBI3ULIISI I HALIOHAJIIBAIIISI B YMOBAX
BOCHHOTI'O CTAHY B YKPAIHI: 3EMEJBHO-
IIPABOBHUM ACIIEKT

duib Hazap Iroposuu
Marictp npaBa KHY im. Tapaca llleBuenka

BoeHHui cTaH 1CTOTHO 3MIHIOE JIOMYCTHMI MEX1 BTPYYaHHS JIEpKaBU y MPaBO
IIPUBATHO1 BJIACHOCTI Ha 3€MJI0, BUCYBAIOUX Ha TIEPEIHIH IIJIaH KPUTEPIii JETITUMHOCTI,
IPOMOPIIMHOCTI Ta TMOBHOI KoMIieHcallii. PexBi3uiiisi Ta HamioHamizamis TyT
BUKOHYIOTh Pi3H1 (DYHKIIII: TIepIa € HaJ3BUYaliHUM KOMIICHCAIlIMHUM 1HCTPYMEHTOM
THMYaCOBOTO XapakTepy, Apyra — MOJITHUKO-IIPABOBUM MEXaHI3MOM TEPEpPO3NOALTY
TUTYJIB y CTPATEriYHUX CEKTOPaxX 32 BUHATKOBUX OOCTaBUH .

Crarts 41 Koncruryuii Ykpainu JomycKae NPUMYCOBE BIUYKEHHS SIK BUHATOK 13
MOTHBIB CyCIIJIbHOI HEOOX1THOCTI 32 3aKOHOM 1 32 YMOBH MTOBHOTO BIJIITKOTyBaHHSI, a
IT1]T YaC BOEHHOTO CTaHy — 3 MOXJIMBICTIO HACTYITHOI KOMIIEHCAIlli; cTaTTs 64 Qikcye
JOIyCTUMICTh OKPEMHX 0OMEKEHb IIPAB Ha MEP10/]] BOEHHOTO YX HA/I3BUYANHOTO CTaHy
[1].

€BponeinceKi CTaHAapTy ‘‘CripaBeUIMBOrO OajlaHCy’ BUMAararoTh, aOM BTpy4YaHHS
BIJINOBIJIAJI0O 3aKOHHIM MeTi, Oyl10 HEOOXiIHUM 1 MPOMOPLIMHUM, 13 PO3YMHUM
CIIBBIAHOIIIEHHSIM TsTapsi JIJIsl BJIACHUKA Ta CYCIILHOT KOPUCTI. YKpaiHChKa JOKTPHUHA
HaroJIoIIye: KJIFOYOBUM (1ITPOM JIETITUMALII] € JOBEACHA CYCIiJIbHA HEOOX1THICTD 1
HEMOJKJIMBICTh JOCATTH METH MCHII 1HBa3UBHUMH 3aco0ami .[3]

PexBizuiis 3eMEeJIbHUX JIISTHOK: TTOHSTTS, IT1ICTaBH, Cy0’exTH
VY UMBUTICTHYHOMY PO3YMiHHI PEKBI3HIISI — 1€ OIUIATHE MPUMYCOBE BIIUYKCHHSI
MaifHa I nyOmuHuMX ToTped 3a Haa3BUYaHMX OOCTaBMH Ha MiACTaBi
1HMBITyaJIbHOTO aKTa KOMIIETEHTHOTO cy0’ekTa [2]. 3eMenbHa crnenudika 3yMOBIIO€E
MPIOPUTET “MIHIMAIBHOI JOCTATHOCTI” 3aX0/(1B: KOJIU 0OOPOHHOI METH MOYKHA JOCSTTH
MyOJIITYHUM CEPBITYTOM, TUMYACOBUM KOPUCTYBAHHIM UM PEKUMHUMHU OOMEKEHHSIMU,
PEKBI3UILIISI Mae 3acTocoByBaTHCs sK ultima ratio [6]. PimeHHs yXBalroeThCcs
BIICBKOBMM KOMaHJYBaHHSIM Yy BH3HAUCHHX 3aKOHOM MEXax, 3 JOTPUMaHHIM
MOTO/KYBABHUX — TPOIEAYp I03a 30HaMH OOWOBMX Jiif  Ta  HaJEXKHOTO
JIOKyMEHTYBaHHS .

[IpouecyansHe “sapo” peKBi3uIlii CTAHOBIISTH:

® HAsSBHICTH HAJA3BUUAWHUX OOCTABUH 1 IOBEACHA CYyCIJIbHA HEOOX1THICTh;

® KOMIICTEHIIIS Cy0 €KTa;

® AKT BCTAHOBJIEHOT ()OPMU 3 TIOBHUM OITMCOM 00’ €KTA;

® He3aIeKHAa PUHKOBA OIIHKA;

® TI0BHA KOMIIEHCAIIis 3 OIO/KETy — 10 a00, 32 HEMOXKIJIUBOCTI, IICJIS B4y KEHHS

Oninka Mae cnuparvucd Ha YHI(IKOBaHY METOIUKY 3 YpPaXyBaHHSM I[LJIbOBOTO
MPU3HAYCHHS, JIOKAJIbHUX PUHKIB Ta (DAKTUYHOTO KOPUCTYBAHHS JIJITHKOIO; ITOMUJIKA
METOAMKUA € TUIOBOK TijicTaBoto cropiB. [7] Ilicasi mpunuHeHHS HaA3BUYAHHUX
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o0cTaBUH 30epeKeHa IIISTHKA IT1IJIArae MIOBEPHEHHIO 3a PIIICHHSIM CYly 3 OTHOYACHUM
MOBEPHEHHSM OTPUMAHOI CYMH, CKOPUTOBAHOT Ha PO3YMHY IIJIaTy 3a KOPUCTYBaHHS.

Crmopu 100 TPaBOMIPHOCTI PEKBI3WII Ta pPoO3MiIpy KOMIIEHCAIlli MaroTh
MPUBATHOTIPABOBUI XapaKTep 1 PO3MISAAIOTHCS CyAaMH 3arajbHOl IOPUCIUKIIL, CY
KOHTPOJIIOE€ HASIBHICTh HAJI3BHYAWHUX TMIJCTaB, KOMIIETEHIIII0, TIOBHOTY OMHUCY U
imeHTrdIKamii JUITHKY (KagacTpoBi JTaHi, MEXKi), a TaKOK KOPEKTHICTh OIIHIOBAHHSI.
HaykoBi y3aranpHeHHS MIPAKTHUKU (PIKCYIOTh TPH “KPUTHUHI TOUYKHU PUBHUKY: AeDILUAT
JI0OKa3iB CYCHIJIbHOT HEOOX1THOCTI, MOpyIIeHHS (GopMU akTa 1 MOMMIIKH OIIHKH,
NPOIOHYEThCSI CTAHAAPTU3YBAaTH YEK-TUCTU JOKa3iB 1 BCTAHOBUTH MPUIIBHUIIICHI
IPOBAJKEHHS JJIS arpapHUX CIPAaB 13 CE30HHUMHU CTPOKaMU .[4]

Hamionami3aris cnpsiMmoBaHa Ha crajie nepeopMaryBaHHs CTPYKTYPH BIAaCHOCTI
10JI0 00’ €KTIB, KPUTHYHUX JUIsI OC3MEKU Ta €KOHOMIYHOI CTIMKOCTI, 1 0a3yeThcs Ha
CHEIlaJTbHOMY 3aKOHI, BIJIPI3HSIIOUHUCH B PEKBI3MINI 3a MIJCTaBaMU, TPUBAIICTIO
HACJIAKIB Ta MOAAJIBIIAM PEKHUMOM YIIPABIIHHS aKTUBaAMHU. 3eMEIbHUN KOMIIOHEHT
OXOILTIOE SIK Oe3mocepeH] AUISTHKY, TaK 1 MAaHOBI KOMILUIEKCH, /1€ 3eMJIsi € Oa30BUM
HOCI€M (DYHKIIIH; KIIFOUOBUMH 3aJIUIIAIOTHCS BUMOTH 3aKOHHOCTI, BU3HAYEHOCTI KOJIa
aKTHUBIB Ta MyOIIYHOI MiA3BITHOCTI yIIpaBUTEIISL. [5]

Ha poKTpuHaIbHOMY pIBHI MIJKPECIIOETHCS (PPArMEHTAPHICTh PETYIIOBAHHS:
3eMeNnbHUI KOJEKC MPSMO HE BUALISE PEKBIZHIIIIO AK T1ICTABy IPUIMHEHHS TPUBATHOI
BJIACHOCTI Ta HAOyTTs JE€p>KaBHOI, IO MOPOKYE KOJI311 1 IPAKTUYHI YCKIIaJHEHHS.

JloLIBHUMH €:

e iHKOpropaIllisi 1HCTUTYTY pekBizuiii 10 3KY 3 ommcoM miactaB, Cy0’€KTiB i
peecTpaniftHuX HACi/IKIB;

e yHidikamis MmeToauku omiHku 3emenb s ymMoB HC/BC 13 mpodinbHUMEI
CTaHJapTaMH;

® 3aMpOBA/PKCHHS  MPUIIBUINIEHUX  MPOBAIKEHb  JJIA  CIOPIB  MPO
KOMIIEHCAaI1}0/TIOBEpPHEHHS;

® DO3BUTOK MEHII 1HBa3MBHUX IHCTPYMEHTIB (IyONiUHUI CEPBITYT OOOPOHHOTO
MPU3HAYCHHS, TUMYAcCOBE MPUMYCOBE KOPUCTYBAaHHS) 3 THUIIOBUMH JOTOBOpaMH 1
Tapudamu;

® CTaHJAPTH IIPO30POTO YIIPABIIHHS HAIIIOHAII30BaHUMH 3€MEJIbBHUMHU aKTHBaMHU.

PekBi3uilis 1 HamioHami3alisi B 3€MEJIbHO-IPABOBOMY BHUMIPI € BHUHATKOBUMH, aje
JETITUMHUMHU THCTPYMEHTAMH 3aXUCTy IMyOJIYHUX IHTEPECIB 3a YMOBHU JIOBEIEHOI
CYCIUJIbHOI HEOOX1THOCTI, JOTPUMAaHHS NPHUHIMIYY MPOMOPIIIHHOCTI Ta TMOBHOI
kommeHcarii. Cucrtemui nomnpaBku 10 3KY, yHidikaris OmiHIOBaHHS, MPOIECyaTbHI
“mMBUAKI CMyTH’ JJIS arpapHUX CIOPIB 1 3alpOBaKCHHS CTAHIAPTIB YMPaBIiHHS
HaIllOHAT30BaHUMH aKTUBAMH 3MIIHATh OanmaHC MiX OOOPOHHMMH TOTpebaMH Ta
OXOPOHOIO TPUBATHOI BJIACHOCTI M 3HU3ATH TPaH3aKIIHHI Ta CYIOBI PHU3UKH Y
MICISIBOEHHOMY BIJTHOBJICHHI.
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THE IMPACT OF PROPOSED MEDICATION
TREATMENT FOR GENERALIZED PERIODONTITIS ON
THE BALANCE OF OXIDATIVE SYSTEMS IN THE
BLOOD

Yarov Yu.Yu.
PhD, head of the department of dentists of
Donetsk National Medical University

Reva O.P.
student of Donetsk National Medical University

Relevance of the topic. There is a continuous search for new and improvement of
existing methods of pharmacological treatment for generalized periodontitis [1]. The
significant role of lipid peroxidation (LPO) processes in the development of
generalized periodontitis has been established [2-4]. LPO is a normal metabolic
process, the physiological role of which lies in regulating the function of cell
membranes, receptors, and the synthesis of prostaglandins [5-8]. Experimental studies
have shown that in animals with spontaneous periodontitis, the processes of LPO are
intensified, accompanied by hypercoagulation [9]. Data on the pathogenic role of lipid
peroxidation suggest the appropriateness of antioxidant therapy aimed at eliminating
the destructive effects of LPO products on periodontal tissues. It has been proven that
selenium-based preparations positively influence the clinical course of diseases, blood
supply to periodontal tissues, and the state of antioxidant protection in oral fluid [10].
Relevance of the topic. There is a continuous search for new and improvement of
existing methods of pharmacological treatment for generalized periodontitis. The
significant role of lipid peroxidation (LPO) processes in the development of
generalized periodontitis has been established. LPO is a normal metabolic process, the
physiological role of which lies in regulating the function of cell membranes, receptors,
and the synthesis of prostaglandins. Experimental studies have shown that in animals
with spontaneous periodontitis, the processes of LPO are intensified, accompanied by
hypercoagulation. Data on the pathogenic role of lipid peroxidation suggest the
appropriateness of antioxidant therapy aimed at eliminating the destructive effects of
LPO products on periodontal tissues. It has been proven that selenium-based
preparations positively influence the clinical course of diseases, blood supply to
periodontal tissues, and the state of antioxidant protection in oral. [10]. It was
established in the clinic that during periodontitis, there is an accumulation of lipid
peroxidation products in the blood of patients due to a significant increase in the level
of malondialdehyde alongside a decrease in the concentration of superoxide dismutase
and catalase [11]. The results of the study of total antioxidant activity showed that the
values of this parameter in the gum tissues during intact periodontium and generalized
periodontitis have significant differences. A hypothetical concept of periodontitis
development is proposed, according to which leukocytes, migrating through the gum
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tissues, orienting themselves towards chemotactic factors (microorganisms, products
of their vital activity), cause alteration of their own tissues due to the intensification of
lipid peroxidation processes [12].

The aim of the study was to assess the effectiveness of the proposed differential
medication support in patients with generalized periodontitis of the II and III degrees
of severity, depending on the state of the body's reactivity based on the dynamics of
oxidative system indicators in the blood.

Materials and methods of research. A total of 216 individuals (94 men and 122
women) aged 25 to 55 years were examined at the clinic, including 82 individuals (43
men, 39 women) aged 25-35 years (38%), 76 (33 men, 43 women) aged 35-45 years
(35%), and 58 (18 men, 40 women) aged 45-55 years (27%). The established diagnosis
was generalized periodontitis of II and III severity degree. All patients were indicated
for surgical intervention (curettage/flap operation). The diagnosis was made based on
the data from clinical examination, radiography, and the determination of periodontal
samples according to the International Classification of Diseases ICD-10. Depending
on the state of the body's reactivity, the patients were divided into three groups: the
first - normal reactivity (132 individuals, 61%); the second - hyperreactivity (46
individuals, 21%); the third - hyporeactivity (38 individuals, 18%). The division of
patients into groups based on the state of the body's reactivity was carried out based on
identified clinical and laboratory differences. Patients with normal reactivity served as
the control group (132 patients, including 58 men and 74 women). Patients in the
second group (46 individuals, including 20 men and 26 women) and the third group
(38 individuals, including 16 men and 22 women) (with altered body reactivity) were
further divided into two equal subgroups (respectively, 2A and 2B; 3A and 3B).
Subgroups 2A (patients with GP with hyperreactivity of the body, 23 individuals) and
3A (patients with GP with hyporeactivity of the body, 19 individuals) were the main
groups, meaning they received the proposed medication correction. Subgroups 2B
(patients with GP with hyperreactivity of the body, 23 individuals) and 3B (patients
with GP with hyporeactivity of the body, 19 individuals) served as controls - they did
not undergo targeted medication correction. Patients in the comparison group, as well
as the control groups (2B, 3B), received comprehensive standard treatment for
generalized periodontitis. Patients (135 individuals) diagnosed with generalized
periodontitis, stage I severity underwent closed curettage of periodontal pockets; 45
patients diagnosed with generalized periodontitis, stage III severity underwent flap
surgery; 36 patients diagnosed with generalized periodontitis, stage III severity
underwent osteoplasty. Immediately after the surgical intervention, general and local
differential medication management for patients in the main groups with hyper- (2A)
and hypoergic (3A) types of inflammation was initiated according to the proposed
schemes. The applied medications affected the dynamics of oxidative system
indicators. In cases of hyperactivity, a direct action antioxidant with the active
ingredient being tocopherol was used; in cases of hypoactivity, an indirect action
antioxidant with the active ingredient being alpha-lipoic acid was utilized. For patients
with a normoergic type of inflammation (comparison group and control groups 2B and
3B), no additional medication therapy was proposed.

62



MEDICINE
THE LATEST MODERN TECHNOLOGIES AND THEIR IMPLEMENTATION IN LIFE

Research results. Evaluation of the effectiveness of differential medication
support after surgical treatment of patients with generalized periodontitis in cases of
hyper- and hyporeactivity of the body based on the dynamics of the content of peroxide
hemolysis of erythrocytes (PGE), total antioxidant activity (TAA), and the value of the
index of the balance of oxidative systems (IBOS) are presented in Table 1.

The results of determining the peroxide hemolysis of erythrocytes (PGE) are
presented in Table 1. Initially (before the operation), the PGE values in the blood of
patients with generalized periodontitis were somewhat higher compared to those in the
first group (p > 0.05).

Table 1. Assessment of the effectiveness of differential medication support after
surgical treatment of patients with generalized periodontitis in cases of hyper- and
hyporeactivity of the body based on the dynamics of erythrocyte peroxide hemolysis
(EPH) in the blood, total antioxidant activity (TAA), and the value of the oxidative
system balance index (OSBI) (M£SE).

Indicators Terms Groups of patients
Observation | Normoreaction | Hyperreaction | Hyporeaction
(n=132) (n=23) (n=19)
EPH, Initially 9,88 + 0,66 10,82 + 1,35 10,78 +£1,38
% 1 day 10,25 + 0,80 11,02 + 1,41 10,44 + 1,35
2 day 10,14 £ 0,72 10,82 + 1,42 10,26 + 1,34
4 day 10,19 + 0,80 9,72+ 1,28 10,04 + 1,28
6 day 12,09 £0,72 * 12,96 + 1,39 12,85 +1,70
9 day 8,74 £ 0,62 927 +1,11%* 928 +1,19
TAA, Initially 56,8 +7,6 65,3 +19,0 51,9+18,0
% 1 day 542 +438 56,8 £ 18,5 53,8 +16,0
2 day 47,1 £4,2 49,6 £ 17,0 48,1 +15,5
4 day 44,19 £4.,8 472+ 16,6 453+ 15,0
6 day 61,057 65,0 19,0 62,4 +16,7
9 day 57,4 +8,6 61,1 £18,6 61,8+ 18,5
OSBI Initially 1,08 £ 0,06 1,09 +0,15 1,10+0,16
1 day 2,78+ 0,09 * 2,94+0,19 * 2,88+0,20 *
2 day 2,06 +£0,08 * 2,12+0,18 2,11+0,18
4 day 1,89 £0,10 * 2,01 £0,18 2,07 +0,19
6 day 1,82+ 0,08 * 1,96 £0,17 * 1,98 £0,17
9 day 1,20 + 0,09 1,34+ 0,15 * 1,29 £0,16 *

Note: * - p <0.05 compared to baseline values- p <0.05 compared to values in normal
organism reactivity.

After the surgical intervention, during the first four days, no statistically significant
changes in the indicator were observed in all groups, indicating a qualitatively uniform
dynamics of PGE. On the 6th day, the value of the studied parameter increased
compared to the initial one (p < 0.05), with a subsequent decrease by the end of the
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observations. The dynamics of peroxide hemolysis of erythrocytes were similar to
those in patients with group I GP and reflect the stable condition of the blood cell
membranes in patients of these groups.

The indicators of total antioxidant activity are presented in Table 1. Initially (before
the operation), the values of TAA in patients with GP differed somewhat from those in
the first group (p > 0.05). The dynamics of the indicator in the main groups (2A and
3A), as well as in the comparison group, were characterized by a decline in level
followed by an increase. On the Ist day after the intervention, the values of TAA
decreased, reaching a minimum on the 4th day. At the same time, the value of the
indicator in groups 2A and 3A was, respectively, 1.4 and 1.1 times lower than the initial
level (p > 0.05). This decrease coincided in time with reaching the minimum values of
catalase and 1is likely related to the suppression of the enzymatic link of antioxidant
defense during this period. Subsequently, on days 6 and 9, the level of antioxidant
protection in the main groups increased. Its indicators were, on average, 1.1 times
higher than the corresponding control values (p > 0.05) and were comparable to those
in normoreactivity of the body. That is, targeted medicamentous correction in patients
with GP during hyper- and hyporeactivity of the body optimizes the indicators of
antioxidant activity, bringing them to values seen in normoreactivity of the body.

The dynamics of the index of oxidative system balance (IOSB) in patients with GP
against the background of targeted medication correction are presented in Table 1. As
can be seen from this table, the dynamics of IOSB in the main groups coincides with
that of normal reactivity of the organism and is monophasic with a peak on the 1st day.
The increase in the balance index on the 1st day after surgical intervention indicates a
shift in balance towards the predominant activation of free radical processes. Starting
from the 2nd day, in groups 2A and 3A, as well as in the comparison group, the balance
began to level out - the indicator decreased from a minimum value by the end of the
observation, which amounted to 1.34 £ 0.15 and 1.29 + 0.16 for hyper- and
hyporeactivity, respectively, which did not significantly differ from those with normal
reactivity of the organism (p > 0.05).

Conclusion. Thus, targeted medicinal correction in patients with generalized
periodontitis against the background of hyper- and hyporeactivity of the organism
brings the indicators of lipid peroxidation and antioxidant protection closer to those in
normal organism reactivity, which ultimately restores the disrupted balance of the free
radical and antioxidant system.
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DYNAMIC OCCLUSION: STATE OF THE PROBLEM
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Relevance of the topic. Dynamic occlusion refers to the interaction between teeth
during the movement of the lower jaw. Occlusion is a fundamental prerequisite for the
functions of chewing, speech, swallowing, and breathing. Optimal occlusion should be
physiological and functional, combining static and dynamic relationships of the jaws,
taking into account the harmony between teeth, the temporomandibular joint, and
chewing muscles. Dynamic occlusion is a key indicator of the harmonious functioning
of the dental-gnathic apparatus. At the same time, irrational reconstructive treatment
can lead to its disturbances and, as a consequence, increased tooth wear, periodontal
disease, dysfunction of the masticatory muscles, and temporomandibular joints.
Despite recent advancements in dentistry related to the use of cutting-edge
technologies and modern materials, dental prosthetics are currently capable of creating
a complete imitation of natural dental arches, more and more patients are turning to
clinics with various unpleasant sensations that have arisen as a result of dental
prosthetics, ranging from tooth hypersensitivity, morning fatigue of the masticatory
muscles, to facial pain. The cause of such referrals is, in many cases, a violation of
functional occlusion.

The aim of the research is to analyze the scientific literature regarding the
prevalence, methods of studying, and treatment of dynamic occlusion disorders.
Research methods. In conducting this research, bibliosemantic and analytical methods
were used. The search and selection of literary sources were carried out using keywords
with the help of the electronic resource Google Scholar. The depth of the search was
215 years.

Research results. Nowadays, computer diagnostic methods allow the study of
occlusion in dynamics. Occlusion anomalies are significantly widespread in society
and are encountered in both children and adults. At the same time, the prevalence
depends on various factors including age, gender, nationality, place of residence, and
genetic factors. The creation of false occlusal relationships, which are quite complex
in diagnosis, can simultaneously lead to dysfunction of the temporomandibular joints,
disorders in the functioning of the masticatory muscles, increased wear of the hard
tissues of the teeth, as well as damage to the periodontal tissues, caused by the lack of
a systemic gnathological approach, with treatment focused only on restoring the
anatomical shape of individual teeth in the dental arches. It should also be considered
that any changes in occlusal relationships as a result of dental prosthetics can
significantly affect the adaptive capacity of the stomatognathic system, particularly on
the coordinated functioning of the masticatory muscles and temporomandibular joints.
Previously, normal occlusion was determined only by static features, not taking into
account that the closure of dental arches is a dynamic process. Currently, to
characterize occlusal relationships and to diagnose occlusal disorders in particular,
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there 1s a need to study such dynamic characteristics as the time and strength of
perception of occlusal load by different functional groups of teeth, the parameters of
placement of the occlusal load vector, the sequence of occurrence of occlusal contacts
of dental arches, which is possible with the application of computer analysis of
occlusion [4].

Despite the significant development of modern orthodontics, the issue of treatment and
rehabilitation of patients with partial defects in dental arches complicated by secondary
dental-jaw deformations (SJDs) remains quite relevant in practice. Clinical studies
indicate that when the integrity of dental arches is violated, or significant carious
lesions are present on the occlusal surfaces of teeth, secondary dental-jaw deformations
are observed, which initially lead to negative functional changes and subsequently
cause disruptions to all elements of the dental-jaw apparatus (DJA). It has been
established that the loss of antagonist teeth causes various morphological and
metabolic changes in the stomatognathic system of patients of any age. Significant
changes in occlusion may exceed the adaptive and remodeling capabilities of the
stomatognathic system, especially with the age of the patient. According to various
researchers, secondary dental anomalies are observed in 13.5 to 63.8% of cases in
patients with partial tooth loss. The nature of secondary dental anomalies and their
severity depend on the number of lost teeth, localization, size and duration of the defect,
type of bite, condition of existing teeth, as well as the age and general health of the
patient. The main causes of the development of secondary dentofacial deformities, the
prevalence of which remains sufficiently high at 41.42%, are the untimely
compensation for defects in teeth and dental arches, as well as their inadequate
restoration. The highest prevalence of secondary dental and jaw deformities among
those examined with dental arch defects is observed in individuals aged 18-25 years —
92.3%, while in the age group of 26—44 years this figure is 70.83%, and for individuals
aged 45-60 years it i1s 49.48%. The main factor for tooth loss in patients from all three
age groups is found to be caries and its complications, with this indicator comprising
91.17% 1n group I, 69.70% in group 11, and 60% in group III. The most diverse clinical
picture of dental and jaw deformities is observed in patients aged 2644 years with
significant occlusal surface disturbances and reduced occlusion height. In younger
individuals, dental and jaw deformities develop significantly faster than in older
individuals. In patients aged 18-25 years, with small Class III defects, sagittal dental
and jaw deformities are predominant. Despite minor vertical deformations in patients
aged 18-25 with Class III defects, characterized by slight partial displacement of the
antagonist tooth, a forced position of the lower jaw occurs, which restricts its
movements in the transversal and sagittal planes and leads to dysfunctions of the TMJ
and masticatory muscles. Timely replacement of tooth and dental arch defects is
necessary, especially in young individuals, even with isolated small defects in the
dental arch, as well as a comprehensive approach to planning orthopedic treatment for
patients to prevent deeper morphological and functional changes occurring in the
stomatognathic system. Therefore, methods of myo- and occlusography are widely
used to assess the state of occlusion. These occlusion measuring tools will allow for
the detection of significant changes in occlusal relationships in patients with partial and
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complete defects of the dental arches, dental and jaw anomalies, temporomandibular
joint dysfunction, and pathologies of the periodontal tissues, indicating the
appropriateness and necessity of using these methods for the diagnosis of relevant
pathological conditions..

It is also important to use functional methods to determine the effectiveness of the

treatment conducted and to monitor its stability. The involvement of these modern
research methods allows for the detection of occlusion disorders at the preclinical
stage, and the high accuracy and speed of operation minimize the impact on the
occlusal surface of the tooth. The application of computer diagnostic methods when
correcting occlusal relationships enhances the effectiveness of comprehensive
treatment for occlusion disorders in a range of diseases, such as generalized
periodontitis, dental-jaw anomalies, integrity violations of dental arches,
temporomandibular joint pathology, and others.
The emergence of CAD/CAM systems has increased the efficiency of diagnosis and
treatment of dental bite disorders. The number and variety of CAD/CAM systems are
growing each year, differing in both technological approaches and material selection.
Despite the obvious progress and deep interest from the dental community in the
development of computer technologies, there is a lack of work in domestic dentistry
dedicated to the application of CAD/CAM systems using individual articulation
parameters of patients with occlusion pathologies complicated by muscle-joint
dysfunction. There are only a few publications abroad, the study of which has shown
that clinical experience in the use of CAD/CAM systems is limited to the manufacture
of bridge prostheses or single crowns for the anterior group of teeth. Publications on
the application of CAD/CAM in the production of restorations that take into account
the individual parameters of the musculoskeletal system at the diagnostic and
therapeutic stage of prosthetics for patients with occlusion disorders of the dental
arches and temporomandibular disorders are practically absent.

Conclusion. The significant prevalence of occlusive disorders dictates the necessity
for continuous development of technologies for their correction. There is a prospect
that virtual 3D modeling in the production of diagnostic restorations at the therapeutic
and diagnostic stage will allow the doctor to create a more precise relief of the occlusal
surface, the necessary angles of inclination of the cusps of the teeth on the computer,
to correlate the path of lateral sliding of the chewing group of teeth, canines, and
incisors, and thus create a harmonious occlusion of the dental arches.
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JlepmaTockorisi Ha ChbOTOJIHI € HEB1JI'€MHOIO CKJIQJIOBOIO JOCIIKEHHS MIKIpH, ii
MPUAATKIB Ta CIU30BUX 000JIOHOK, MOP(HOJIOTIYHI OCOOIMBOCTI SKMX 3aJUIIAIOTHCA
HEJOCTYITHUMHU JUIsl OIIHKM MPHU CTaHAAPTHOMY KIIHIYHOMY orisial. [loemnanus
ONTUYHOTO 30UIBIIEHHS 3 MOJIIPU30BAHUM a00 HEMOJIIPU30BAHUM OCBITJICHHSIM Ja€
3MOTy JETAJIbHO Bi3yalli3yBaTH KOJIPHI, CTPYKTYPHI i apXiTEeKTYpHI XapaKTePUCTUKH
emiziepMicy, JEpMO-EMiepPMaTbHOTO 3’€THAHHS Ta ITOBEPXHEBUX IIAPIB JICPMH.
3aBOSKM BHUCOKIA JIarHOCTHYHIMN 1H()OPMATUBHOCTI METOJA CTaB KIIOUOBUM
IHCTPYMEHTOM PaHHBOT'O BUSIBJICHHS 3JIOSIKICHUX 1 IEPEA3I0SIKICHUX HOBOYTBOPEHb, A
TaKOX 3aMaJIbHUX, 1HQEKIIAHUX Ta Mapa3UTapHUX JI€PMATO3IB.

Meta Ta MmeToau

MeTtoto poboTu OyJi0 y3araJbHUTH CydacHl HAMpsIMU JI€PMATOCKOIIi, BUSHAYUTH
iXH1 00’ €KTH TOCHIPKEHHS Ta XapaKTepHi JepMaTOCKOIIYH1 03HaKH. J[Jis1 TOCSTHEHHSI
MOCTaBJICHOI METH MPOBEJCHO aHATITUYHHM OTJISA]] aKTyaJIbHOT JIITepaTypH Ta BIACHUX
KJIIHIYHUX CIIOCTEPEKEHb, 3 BUKOPUCTAHHIM Kiacu(ikallii 3a aHaTOMIYHUMU 30HAMH
Ta CIIEKTPOM KIIHIYHUX 3aBAaHb. OTpuMaHi JaHi CUCTEMaTH30BaH1 y BUTJISI1 TaOIHIT,
0 MICTUTH CHEIiali30BaHl HAMpPSAMH JEPMATOCKOIIi: TPUXOCKOIII0, MYKOCKOIIO,
OHIXOCKOIII}0, EHTOMOIEPMOCKOIIIO Ta 1H(IAMOCKOIIIIO.

Pe3yabTaTn T2 iX 00roBOpeHH

CyvacHa iepMaTOCKOMIsl BKIIIOYA€ HU3KY Au(epeHIHoOBaHUX MIAXO0/A1B, 30KpemMa
TPUXOCKOIIIF0, MYKOCKOIIII0, OHIXOCKOIII0, EHTOMOJIEPMOCKOITIIO Ta 1H(IaMOCKOIIIIO,
o HaBeneHi B Tabmuii 1. KoxkeH 13 mux migpo3aiTiB OpiEHTOBAHWUN Ha JI€TaJIbHE
BUBYEHHS MEBHUX aHATOMIYHUX JIJISHOK a00 MaTOJOTIYHUX TMPOIIECIB, IO J03BOJISIE
M1JIBUIIUTH TOYHICTh HEIHBA3UBHOT J1arHOCTUKHU. J1J1s1 KOXKHOTO HAnpsiMy c(pOpMOBaHO
CTaHAApTHU30BaHI  JIarHOCTHYHI  KpUTepii, sAKI 3a0e3Me4YyrTh  MOXJIHUBICTh
imeHTrdIKaii crnenudiyHIX MOP(OTOTIYHUX O3HAK, XAPAKTEPHUX 1T KOHKPETHHUX
HO30JIOTTYHUX (opM. 3aCTOCYBaHHs TaKUX MIIXOAIB CIPHUSE PAHHHOMY BHUSBIICHHIO
3aXBOPIOBaHb, OIIHII 1X aKTHUBHOCTI Ta BU3HAYCHHIO JTU(PEPEHIIIHHO-T1arHOCTUYHUX
O3HaK. Y pe3ynbTari JAEePMATOCKOMis CTa€ YHIBEPCAIbHUM 1HCTPYMEHTOM Y
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JEPMATOJIOTIYHIA TPAKTUIll, SKUW TOEIHY€E TOYHICTH Bi3yasisallii 3 MOXIIHBICTIO
CTaHAapTH3AIlil JIATHOCTUYHOTO MPOTIECY.

Taoaunsa 1.
CremnianizoBaHi HalpsIMU Cy4acHOI IEPMaTOCKOIIT
00’ekT XapakTepHi fepMaTOCKOMiYHi
Bup nepmarockomii . IIpukiiaau 3aXBOPIOBAaHbL
HAOCTiIZKEeHHST 03HAKH
AHnnporeneTndHa ajorneris, | JKOBTI TOUKH, YOPHI TOUKH,
THi3/10Ba aJIoMeNis, «BOJIOCCS-KapaHAaI», BOJIOCCS
. Bonocucra wactuna . S . .
Tpuxockomnis TPUXOTUIOMaHis, MIKO3M, |y BHIJIAII 3HaKa OKIIUKY, IyCTi
rOJIOBH, BOJIOCCS ) 2 . .
rcopias, cebopeiHmiA (omiKysIpHi 0TBOPH,
JepMaTUT NEePUNUIPHE IOYEPBOHIHHSA
CruzoBi obononku | IlirmenToBaHi ypaxkeHHsi, |[lirMeHTHI CiTKH Ta TOMOTEHHI
MV KoCKOmNis (Ty6m, potoBa MeJlaHOMa CIIM30BUX, TISTHKY, CyIMHHI TTaTepHH,
y HOpPO’KHHHA, CTAaTeBI |JICHKOIIAKi, JIiXEH IUIaHyc |OLTyBaTi JiHil, epo3ii, IUITHKH
OpraHm) CITM30BUX rinepkeparosy
) ) ) ITo310BKHI Ta TOYKOBI
. . OHIXOMIKO03, TICOpIaTHYHA . . S .
HirtpoBi miacTuHKH . ) HIrMEHTHI CMYTH, IiJHITThOBI
. . . . |onixogucTpodis, .
Omnixockomnist Ta HaBKOJIOHITTBOBL | . . reMaTOMH, JUCTPOdist
MiAHITTHOBA MENaHOMA, . .
BaJIMKU . TUTACTHHKH, «oil drop sign»,
TpPaBMH HIITiB L .
OHIXOJI3HC, TillEpKepaTo3
KopocTtsiHi xonu 3 «ienpra-
03HaKOI0» (TUIO KITiIIA),
kipa 3 LEHTpaJIbHE BIABICHHA IPH
oapas, Kopocra, neaukymnsos, pa p
. |1HpeKIIHHIME Y1 . - KOHTario3HOMY MOITIOCKY,
Entomonepmockonis KOHTAario3HUH MOJIIOCK, I
napazuTapHUMU . napasuTH Ta IXHI Ai1,
JIepMaTOMIKO3H
YpaXeHHSIMH nepudepruvHe IyCOuKOBe
KiJIbIIe TIpY TPUOKOBUX
TH}eKIisIxX
. N PerynspHi 4uepBoHi TOUKH
Ilcopias, yepBoHMiA CTYIVIPHI HEPBO .
. o . OinmyBari niHii (ciTka Bikxema),
[xipa npu IJIOCKUH JIMIIAH, . .
. . . GbomikynspHi poOKH,
Indaamockonis 3anajabHUAX JUCKOITHUN YEPBOHUN .
. nepudoiKysipHe
JepMaTo3ax BOBYAK, CKIIEPOJIEPMis, . .
S MOYEPBOHIHHS, TEJICAHTIeKTa311,
aTONIYHUI JepMaTUT oo
aTpodivHi JUITHKH

Tpuxockonis — JEpPMATOCKOIIYHE JOCIIIKEHHS BOJOCCS Ta LIKIPU BOJOCHUCTOI

YaCTUHU TOJIOBH. BHUKOpHCTOBYEThCS i JIarHOCTUKU PYOLEBUX 1 HepyOleBUX
ajiomnelii, TpUXOTUIOMaHi1, THI3/I0BOi aJIONellii, MiKO31B BOJIOCHCTOI YaCTUHU T'OJIOBH,
ce0OpEeHOro IepMaTHUTY Ta Ticopia3y. J{03BoJisie BUSBIISITH TaKl O3HAKH, SIK *KOBTI Ta
YOpHI TOYKH, «BOJIOCCS-KapaHJaIl», BOJIOCCA Yy BHIJISAI 3HAKa  OKJIHUKY,
MIHIaTIOpU30BaH1 a00 MycTi (OMKYJISIpHI OTBOpH [4].

Myxkockomist — IepMaTOCKOMIYHE JOCIIHKEHHS CIIM30BUX 000JI0HOK (TY0, pOTOBOI
MOPOXKHUHU, CTATEBUX OPTaHIB). 3aCTOCOBYETHCS ISl OIIHKMA MITMEHTOBAHHX Ta
HEMITMEHTOBAHUX YPaKeHb CIM30BUX, TU(MEPEHIIIHHOT JIarHOCTUKH TOOPOSKICHUX 1
3JI0SIKICHUX YTBOPEHb, & TAKOX 3allajJbHUX CTaHIB [J].

OHIXOCKOITSI — JepPMATOCKOINYHE JOCHIPKCHHS HITTIB 1 HaBKOJIOHITThOBHUX
BaNuKiB. [[03BOJIsi€ M1arHOCTYBATH OHIXOMIKO3H, IICOPIaTUYHY OHIXOAUCTPOQIIO,
M1JHIFTHOBY MEIAHOMY, TPAaBMATU4HI YpaXXEHHS1, MEJTAaHOHIX110, I JHIITHOB1 FTEMaTOMHU.
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XapakTepHi 03HaKH: TOYKOB1 a00 IMO3/I0BXKHI MIrMEHTHI CMYTH, TUCTPO(dist HITTHOBOT
TJIACTUHKHY, HEPIBHICTS 1 Timepkepatos [6].

EnTomMonmepmockomisi — 3acTOCYBaHHS JEPMATOCKOIIi  JJIi  JTIarHOCTUKH
1HEeKUIMHUX Ta MapasuTapHUX ypakeHb IIKipH. J[03Bossie O0e31HBa3UBHO BUSBISATH
KOPOCTSIHI XOOU Ta TUIO Kiima Sarcoptes scabiei, TEHTpalibHI ITyIKOMOIIOHI
BJABJICHHS MPU KOHTArio3HOMY MOJIIOCKY, MOP(OJIOTiYHI CTPYKTYpH BoIllIeH, OmiX,
KJTIIIB, @ TAKOXK 3MiHU MpU TPUOKOBUX 1H(peKisax [1].

[ndnamockomiss — JAEpMaATOCKOIIYHE JOCHIDKCHHS 3alalbHUX JIEPMAaTO3iB.
BukopuctoByeTbcsi 11 BHUSBJICHHS CHEUU(PIYHUX CYIUHHUX Ta CTPYKTYPHHUX
NaTepHiB MpU TIcopia3i, YEPBOHOMY IUIOCKOMY JIMINAI, JUCKOITHOMY YEpPBOHOMY
BOBUAKY, CKJIEpOJEpMii, aTOMIYHOMY JepMaTuTi, ek3eMi. Hanpuknazn, nis mcopiasy
XapaKTEepHI PEryJspHI YEepBOHI TOUKH Ha CBITJIOMY TJi, JUIsI YEPBOHOTO IUIOCKOTO
umiaro — OUTyBaTi JiHIMHI CTPYKTypH (ciTka Bikxema), /i1 BoBYaKa — (oJIKYJISIpHi
poOKH Ta nepudoNiKyJIsipHE MOYepBOHIHHA [2,3].

Bucnosok

JlepmaTocKkormisi € OAHUM 13 MPOBIAHUX METOJIB CYYaCHOI JIE€pMaToJIOrii, L0
MOETHYE BUCOKY J1arHOCTUYHY 1HQOPMATUBHICTh 3 HEIHBA3UBHICTIO Ta MOMJIMBICTIO
JeTaI130BaHo]1 Bi3yani3alii MOP(POJIOTTUHUX CTPYKTYP HIKIPH, ii IPUAATKIB 1 CIIM30BUX
o6onoHok. Cremiani3oBaHi HampsIMU — TPUXOCKOMIsl, MYKOCKOIIiSl, OHIXOCKOITis,
€HTOMOJIEPMOCKOMIS Ta 1H(QIAMOCKOIISI — 3HAYHO PO3MIMPUIIN CHEKTP KJIIHIYHOIO
3aCTOCYBaHHS METOJy, OXOIUIIOIOYM HE JIMIIE OHKOJAEPMATOJIOTIYHI, a W 3amajibHi,
iH(peKIIHHI Ta mapa3uTapHi 3axBoproBaHHs. CucrteMarusailisi J1epMaTOCKOMIYHUX
O3HaK IiJIBUIILYE TOYHICTH JIIarHOCTUKH, 3MEHIITY€ MOTPeOy B IHBA3UBHUX BTPYUAHHSX
Ta CHOpuUs€e BIPOBAPKCHHIO TMEPCOHANI30BAHUX MIAXOIB Yy JiKyBaHHI. [HTerparis
MPOBUX TEXHOJOTIH 1 INTYYHOrO 1HTENIEKTY BIIKPUBAE TEPCIEKTUBU IS
MOIAJIBIIIOTO PO3BUTKY Ta CTaHIapTH3alll] 1€PMATOCKOTIIYHUX MTPOTOKOJIIB.
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KEIC-METOJ Y TBIOTOPCBHKII HIATOTOBLI
BUKJIAJIAUYA 3AKJIAJTY BULIIOI OCBITH

Jlem’sinenko Haranis MukoJsaiBHa,
JOKTOp MEJaroriyHux HaykK, mpodecop,
npodecop kadeapu negaroriku

VYKpaiHCHKOTO JEPKABHOTO YHIBEPCUTETY

iMeH1 Muxaiina JIparomanoBa, M. KuiB, Ykpaina

Tumomyk IBanna MuxaiijiBHa,

MAaricTp OCBITHIX, IEAArOT1YHUX HaYK,

BUMTEJIb aHTJI1HCHKOI MOBH

[IpuBaTHOTO 3aKjIaay 3arajibHOI CEPEeTHBOT OCBITH
«I'imHa3zis A+», M. KuiB, Ykpaina

TrroTopuHr (1HAMBIAYadbHUN OCBITHIM CYNpOBiJ) € Ha CHOTOJHI OJHIEID 3
MPOBITHUX OCBITHIX TEXHOJIOTIH, a TBIOTOP - JOCUTH 3aTpeOyBaHOIO mpodeciero B
Cy4aCHOMY OCBITHROMY NMPOCTOpl. 3HAYEHHS THIOTOPCTBA YCBIJOMIIIOETHCSI HA PIBHI
HAYKOBOTO CITIBTOBAPUCTBA, IO 3aCBITIYETHCS YHUCICHHUMHI HAYKOBUMH PO3BIIKAMH.
3o0KpeMa, poJib ThIOTOpa B OCBITI AociikyBaiu A. botiko, JI. [ToqumoBa, I. Cepreesa,
T. llIBeup. [HauBIAYyanbHUNA OCBITHIA CyNpoOBIJ y MpoQeciiiHIi MAroToBLI (PaxiBIiB
BiioOpaxeHo y po3pookax A. 3umsiHchkoro, T. KpaBiosoi, I. Kpacnomok. Ha neBHux
acreKTax MIATOTOBKM BYUTENS JO THIOTOPCHKOI  JISUIBHOCTI  aKIEHTYBaJIH
H. MepkynoBa, C. Tonouko. ThHOTOPCHKI TEXHOJOTIi B poOOTI 31 CTyAEHTAMH
nepedyBaroth y ¢dokyci yBaru T. Tl'ogomantok, H. Jlem’smenko, K. Ocamguyoi.
OcoOmMBOCTI  3aCTOCYBaHHSI TBIOTOPHUHTY B CHCTEMI1 JTUCTAHIIAHOI OCBITH
nocnimxyBanmu €. babakimriesa, I. XKosronixkko, FO. Tonopuera. DopmyBaHHS 3MICTY
KeMC-TeXHOJIOTI B Ipolieci MIArOTOBKH MeaaroriB € npeameroM BuBueHHs JI. Ko3ak,
I. JleontreBoi, B. CrtuHCBbKOI. VY3araJbHEHHsS [OCBITy peani3ailii ThIOTOPCHKOI
TEXHOJIOT1i y MATOTOBIII MIEPCOHAITY JIJIsi CEKTOPY O€3MeKH 1 000pOHU perpe3eHTYBAIH
JI. banaryp, A. banenap, O. Manxoc, P. Tporpkuii.

OCHOBY TBIOTOPCHKOTO CYNPOBOJY CTAHOBHUTH IIJIECTIPSIMOBAHA 1 TMOCTiifHA
B3a€EMO/IISI BUKJIaaada Ta cryiaeHta [1, c. 18-22]. TeroTop CynpoBOIKYy€e MOOYI0BY
OCOOUCTICTIO 1HAMBITYaJIbHOI OCBITHBOI TPA€EKTOPIi 1 MEpCOHI(PIKOBAHOT MpOTrpaMu
HaBuyaHHA. TeopeTuyHi 3acaau 1i€i cucteMu 0a3yrThCs Ha 1/1€i BUIBHOIO BUOOPY SIK
KJIFOUOBOI'O YMHHUKAa PO3BUTKY ocoOucTocTi. OOOB’S30K THIOTOpA IOJISATae y
JOCSTHEHH1 ~ pallOHAJIbHOTO Ta €(QEKTUBHOIrO KOMOIHYBaHHS 3arajibHOro i
1HMBITyJIBHOTO B OCBITHROMY MpPOIECi. Y 3B’S3KYy 3 IIUM OCHOBHUMH 3aBIaHHSIMU
TBIOTOPCHKOTO CYNPOBOAY MPodeCiiHOI MITOTOBKU BUKJIaAa4ua 3aKJIay BUIIOI OCBITH
€: JIIarHOCTYBAaHHS WOTO 1HAWBITYaIbHO-TICUXOJOTIYHUX OCOOIMBOCTEH, 1HTEPECIB,
3M10HOCTEH, I[IHHOCTEH, MOTHBAIlll, TPOTHO3YBAaHHS MOXJIMBUX TPAEKTOPIN
1HUBITyJIBHOI TPOTPaMH THhIOTOPCHKOTO CYTIPOBOJIY; MOHITOPUHT PE3yJIbTaTIB.
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Cy0’ekT-cy0’€KTHA MapTHEPChKA B3a€EMOJIIS «BUKIamad—cTyaeHT» [1, c. 18-22]
pean13yeTbc;1 B TBHIOTOPUHTY HAa OCHOBI TaKHX (byHKLuH MOTHBAIIHHO-IT1ITHOBOT,
J1arHOCTYBaJbHOI, PEeQIIEKCUBHO-KOPUTYBAJIbHOI, AISUTBHICHOT 1 npoeKTyBaanm
MoTuBamifHO-1I1IbOBY (PYHKIIIO CHpPSAMOBAaHO Ha (OpMyBaHHS CTIHKOT MOTHBAIIii
OCOOHMCTOCTI 0 CAaMOPO3BUTKY Ta JAOCSATHEHHS IUIeH. BimmoBigHO mependadaroThes:
KOHCYJIbTYBaHHsI, TPEHIHTU, MOTHBAIIiiTH1 Oeciu, IIIeTOKIaaHHs, JeMOHCTPYBaHHS
MOXKJIUBUX TpaekTopii ycmixy. CyTHICTh TIarHOCTYBaJbHOI (YHKIT MOJIATaE Y
B3aeMo30arayeHHi 1HGOpMAIIEI0 MDK Cy0’€KTaMH ThIOTOPCHKOI  IIITPUMKH.
CTBOpPIOIOTHCS YMOBH JIJIsI CaMOITI3HAHHS, CAMOOLIIHIOBaHHS, BU3HAYEHHS PECYPCiB Ta
npoOjieM cTyAeHTa. MeTorw pedIeKCUBHO-KOPUTYBAIBHOT (QYHKII € aHami3
€(EeKTUBHOCTI THIOTOPCHKOTO CYNPOBOAY Ta MOAAJIbIlIe KOPUTYBAHHS IPOrPAMH.
JlisnbHicHA (QYHKIS 30piEHTOBaHA Ha OCOOMCTICHUM PO3BUTOK CTYJEHTA IILIIXOM
BKJIFOUEHHSI WOTO B pI3HI BHJIM HABYAJIBHOI 1 HAYKOBOI AKTUBHOCTI. Y Mexax
MPOEKTYBAIbHOI (yHKII B1AOYBa€TbCA PO3POOJICHHS 1HAMBIAYaJIbHOI MPOrpaMu
TBIOTOPCHKOT'O CYIMPOBOJY Ha OCHOBI pe3yJIbTaTiB AlarHOCTYBaHHA. Bci mepemniyeHi
(GyHKLIT y3roJkeHl Ta Hale(EeKTUBHINIE pPEaNi3ylOThC B YMOBAaxX BIJIKPHTOIO
OCBITHBOT'O CEpEJOBMINA, SIKE OXOIUIIOE OO’ €KTHBHI 30BHIIIHI YMOBH, (aKTOpH 1
COLIaJIbHI I[1J11, HEOOXIHI ISl YCHIIIHOTO (YHKLIOHYBAaHHSA OCBITU. THIOTOPCHKUI
CYNpOBIJl HaBYaHHS 0a3ye€ThCsl HA LUIECHPSIMOBAHIN 1HTErpalii bOr0 YHIKaJIbHOIO
CEpelloBHUILA, JONOMAaraloyud CTyJIeHTaM (YHJaMEHTaJbHO MIATOTYBaTUCS [0
npodeciitHoro Maii0yTHHOTO.

HaiiGinb1n pe3yabTaTUBHO ThIOTOPCHKY JiSUTBHICTh, HA HAILy TyMKY, MOXE OyTH
peayli3oBaHO 3a JONOMOIOI0  KeHc-MeToly, aJKe BIH CHpUsSE€ TOCUJICHHIO
1HIMBIAYaJlbHOI aKTHMBHOCTI CTYJICHTIB, (POpMYBaHHIO IO3UTHBHOI MOTHBAIIIi 0
HaBYaHHS, IIEBHUX OCOOMCTICHUX SKOCTEH Ta KOMIIETCHTHOCTEH 1 BOJHOYAC
CAMOBJIOCKOHAJICHHIO, ~PO3BHTKY TBOPUOrO IIOTEHIlially BHKIajada. Loro
YVHIBEpCAJIbHICTh 3al0e3neduye HaOyTTs MNpPaKTUYHUX YMIHb Ta MIABUIICHHS
kBamidikamii [5, c. 293-295], onaHnyBaHHS HOBUX 3HAaHb Ta PO3LIUPEHHS CBITOTIISAY,
OBOJIOJIIHHSI HABUYKAMH JIOCJIJIPKCHHS, aHAJTI3y CKJIQIHUX CUTYaIlii Toio. BiagnosigHo
TBIOTOPUHT Tiependayae peami3alifo TaKuX LiIedl KeWc-MEeToqy: pPO3BUTOK
AQHAIITUYHOTO 1 KPUTUYHOTO MUCICHHS (TPaKTHKYBaHHS BMiHb aHali3y, CHHTE3Y,
OLIIHIOBAaHHS, 3000yTTS 1 MpeAcTaBiIeHHs 1HPOpMallii); BAOCKOHAJIEHHS MPAKTUYHHUX
HAaBHUYOK (AaKTHBHOTO CITyXaHHS 1 CIIPUAHSATTS, (POPMYIFOBAaHHS 3alUTaHb, HaJTaHHS
KOHCTPYKTUBHOTO 3BOPOTHOTO 3B’SI3KYy, 3aCTOCOBYBAaHHS TEOPETUYHMX 3HaHb Ha
MIPAKTHII); ITABUIICHHS] MOTHBAIT (PO3yMIHHS MMPAKTUYHOT I[IHHOCTI THIOTOPUHTY Ta
BJIACHOT MPUYETHOCTI O KOHTEKCTHHUX Jiil); PO3BUTOK CAaMOCTIMHOCTI (MOKIIUBICTh
CaMOCTIMHO JOCTIPKYBaTH MPOOJIEMH Ta 3HAXOAWTH TUIAXHA iX BUPIIMICHHS);
dbopMyBaHHS TIO3UIIIN JiJEpCTBA 1 HABUUOK POOOTH B KOMaH/II (3B’ SI3KU-3aJIEKHOCTI
«(HAMBIAYalbHUNA — TPYNOBUH THIOTOpia», THIOTOPChKA poOOTa HaJ Keicamm),
MIJBUILEHHS €(EeKTUBHOCTI TBIOTOPUHTY (3pOCTaHHS PIBHA PO3YMIHHS MOTpeO
THIOTOPAHTIB).

Pi3HOMaHITHICTh CTPYKTYp HaBUYaJbHUX KEHCIB 3yMOBIIOE iX JUIAKTUYHUN
MOTeHI[lan y peanizamii TeloTopuHry [7, c. 177-180]: kelcu-neprioBiakpuBayi
(HasIBHICTh peajbHOI HECTAHJAPTHOI CHUTYyaIllii, PIIIEHHS MPOMOHYETHCS BIEPIIE);
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Kelicu-Hapucu (iHhopMaTHBHI, OXOTUTIOIOTh JIOJATKH ); CTPYKTYPOBaHI KeicH (MICTATh
noTpiOHy 1H(OpMAIlI0, YacTO 3 YITKUM BHPIMICHHSIM MPOOJIEMH); BEJHKI
HECTPYKTYpOBaH1 KeicH (y3arajlbHIOIOTh 0arato 10AaTKOBOI iH(popMaIlii).

3 Hamoi TOUKH 30pYy, y NMpodeciitHO-TeAaroriyHii mAroToBIl BUKIaAa4da 3aKiIagy
BUIIOT OCBITH Halle()eKTUBHIIITUMH BUSBUIIUCS TaKi BUAHM KEHUCIB: KEHC-BUIIAIOK, KEHC-
CUTyarlis Ta Keric-Brnpana. Keilic-Bumnagok — onucye peanbHy ab0 BUTajaHy CHTYAIIIIO,
nepesl KO MOKE MOCTaTH ThIOTOpP y peali3aiii METH HaBYaHHS THIOTOPAHTIB —
aHaJ13yBaTH CKJIAJHI BUITAJKHA B OCBITHHOMY IPOIIEC], BUABIIATH KJIIOUOBI MPOOIEMH
Ta TeHEepyBaTH KPEaTHUBHI PIIIICHHS;, BOJHOYAC HE BUMArae BiJl CTYJCHTIB CHEIlabHOI
M1JTOTOBKH 70 3aHATh. Kelic-BnpaBa — onmucye CUTYyaIlito 1 mepeiik yMiHb ThIOTOpaHTa
1 ThIOTOpA JJIs1 11 BUPIIIEHHS, 30KpeMa, aKTUBHOTO CIIyXaHHsI, TOCTAHOBKH 3alUTaHb,
HaJIaro)KyBaHHs KOHCTPYKTHBHOTO 3BOPOTHOTO 3B’s3Ky. Keiic-cutyaiiist — onucye
CKJIa/IHy CUTYaTUBHY Ipo0JieMy, 1110 TOTpeOye NeTaabHOro aHali3y i 0OrOBOPEHHS 3
METOI0  PO3BUTKY AQHAJNITUYHOTO 1 KPUTUYHOTO MHCJIEHHS  ThIOTOPAHTIB,
pI3HOACNEKTHOro OayeHHs MpoOJeMHU Ta 3HAXOHKEHHS ONTHUMAJIbHMX HUISIXIB Il
BHUPILIEHHS.

EdexTruBHE BUKOpUCTAaHHS KeiC-MeTOAy MOTpedye CTBOPEHHS MEBHUX YMOB, 3a
AKX 3aBJaHHS JUIsl CTYJEHTIB MalTh OYTH JOCTaTHbO CKIAQTHUMH, 100
YMOTHBOBYBATH iXHE pPO3B’SI3aHHSA 1 BOJHOYAC BpPaxyBaTH pPIBEHb MOMEPEIHBOI
IMATOTOBKY, 3allMTaHHS BHWKJIajaya — IIOCHIJIOBHI, IO 3a0€3MEeYUTh BHUSBJICHHS
KJIIOYOBUX MpOOJieM Ta TEHEpPYBAaHHS BJIACHHUX pILIEHb; atMocdepa ayauTopii —
NICUXOJIOTTYHO KOM(OpTHA, abMu CTYyAEHTU aJEKBATHO CTAaBWINCA JI0 MOKJIMBHUX
MOMMJIOK; METOJMYHA M1ArOTOBKA BUKJIaaya — JOCTaTHbO BUCOKA JJ11 BUKOPUCTAHHS
Ta €()eKTUBHOTO MPOBAIKEHHS KEHC-ThIOTOPUHTY.

3a Bci€i OOIPYHTOBAHOCTI 3HAYEHHS HABYAIBHHMX KEHCIB HEOOXITHHM Yy XOIi
EMIIIPUYHOTO  JOCHIJDKEHHS BUSBWIOCS 3°SICYBaHHS TMOTPEOM CTYACHTIB Yy
BIIPOBA/KEHHI TEXHOJIOTIT KEWC-ThIOTOPUHTY B OCBITHIA MpOLIEC Ta, Y BHUMAJKY
BUSIBJICHHS TaKO1 HEOOX1AHOCTI, ii MPOEKTYBaHHS, IIJIECHPSIMOBAHOTO MOJIEIIOBAHHS 1
BIIPOBA/DKEHHS. BiAMOBIIHO HaMH y3araJlbHEHO pe3yJbTaTH COIIOJOTIYHOTO
JOCIIKEHHS (1100 CTaBJeHHs MalOyTHIX BukiIagadiB 3BO no ThlOTOpHHIY, iXHI
OUIKYBaHHS Ta MOTpeOM) Ta MEJAroriyHOro EKCHEpPUMEHTY (I KOHTEKCTHOIO
JOCIIKEHHS! €EeKTUBHOCTI aBTOPChKOi Mojeni keic-TeroTopunry) (H. Jlem’sitHenko,
[. Tumonryk, 2025).

OT1xe, BpaxoByeMo, 110 TpodeciitHa mAroToBKa MaiiOyTHIX BUKIIAAqiB 3aKIa/IiB
BUIIOI OCBITH — KOMIUJIEKCHUH TpoOIEC, SIKUHA OXOIUIIOE TEOPETUYHY 1 MPAKTUUYHY
(oOrpyHTYBaHHS METH, 3MICTY, METO/IB, 3aBJlaHb, 3aC001B, MIIXO/IIB) MiTOTOBKY Ha
rIMOOKOMY HAayKOBOMY MIAIPYHTI, Ta mependadyaemo, 10 1HAWBIAyaTbHUN OCBITHIM
CynpoBiJl (THIOTOPUHT) 13 3aCTOCYBaHHSIM AaKTHMBHUX METOIB HaBYaHHS, MPOEKTHOI
oprasizaifii HayKOBO-TIEIarOri4yHOl MNPAaKTUKKM W 3adydyeHHSIM JI0 pO3B’S3aHHSA
MPaKTUKO-OPIEHTOBAHUX CHUTYyalllld (KeHC-METOA) CHpHsiE PO3BUTKY HEOOXITHUX
(axoBUX KOMIIETEHTHOCTEM Ta BIJOOpaXKa€eTbCsi B MOJEINl KEHC-THIOTOPUHTY SIK
JUHAMIYHOMY, KOHTEKCTHOMY MEXaHi3MI1 MeJIaroriyHo JAOLLIBHOT Cy0’ €KT-Cy0’ €KTHOT
B3a€EMOJIl BUKJIadada Ta cryaeHta. lleit wmexaHism 3a0e3neuye epeKTUBHUM
po¢eciiftHO-0COOUCTICHUM PO3BUTOK CTYACHTIB Ha BCIX €Tamax HaBuyaHHsS. Mojeib
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KeWC-THIOTOPUHTY JO3BOJSIE CTBOPUTH ONTHMAlbHI yMOBU JUIS HaBUYaHHS 3
ypaxyBaHHSAM 1HAMBIIyaJlbHUX OCOOJMBOCTEH Ta mMOTped KOMXKHOTO 3/100yBaya.
CyTHICTh MOJICTIOBAHHS Keiic- TBIOTOPHHTY TOJIATace y CTBOPEHHI HOTO CprKTypI/I SIK
0araTOKOMIIOHEHTHOTO  fIBUILA 13 BUKOPHUCTAHHSM  KOHTEKCTHHUX 3B S3KIB.
InTerpatuBHa cucTteMHICTH 1HGOpPMAIli € OCHOBHOIO TIEPEBArol0  METOMIY
MOJIeTIIOBaHHs. MojieNlb MOKJIMKaHa He JIMIIEe BIATBOPIOBATH CTATUKY YW JUHAMIKY
MIPOIIECY, a ¥ T03BOJISIE TIEPEeI0AYNTH MOTO0 MaiiOyTHIN PO3BUTOK Ta PE3yIbTaTH.

OTxe, MU TEOPETUYHO OOIPYHTYBAJIM Ta 3MOJICIIOBAIM 3MICTOBE HAIIOBHEHHS
TBIOTOPUHTY y TpodeciiHO-TIeIaroriyHiil MiAroTOBIl BUKJIAJa4yiB 3aKjiIadiB BHIIOI
OCBITH 13 KOHKPETHO BU3HAUYEHUMHM LIUIAMU Ta 3aBJAAHHIMU, TUIIOJIOTIEI0 T 3MICTOM
KeliciB, METOJIaMu Ta 3aco0amMu BIpoBaKeHH. CTPYKTypa MOIel1 KeUC-ThIOTOPUHTY
OXOILITIOE: IIJIbOBHM OJI0K, METY, OCBITHI KOMIIOHEHTH, KOTP1 MPONIOHOBAHO BUBYATH 13
BUKOPUCTAHHSAM TICUXOJIOTO-TIEAArOTTYHUX TEXHOJIOTIH Yy KOHTEKCTI ThIOTOPCHKUX
CUCTEM, METOJIMYHI MIIX0/Id, KOMIIETEHTHOCTI, SIKUX HAOYyTh CTYJIEHTH BIPOJOBXK
TBIOTOPCBKOrO cymnpoBoAy. lle mepeayciMm: 37aTHICTh MPOBAIUTH KOHCYJIbTATUBHY
TISUTBHICTh B OCBITHIM cepi; 3[aTHICTh CTBOPIOBATH CHPUSTIMBE BIIKPUTE OCBITHE
cepenoBulle Uil 3100yBayiB 3HaHb; 34aTHICTh BUKJIAIATU 3 ypaxyBaHHSAM HOBITHIX
METO/AMK, TEXHOJIOTI Ta I1HCTpyMeHTapilo. Mogens BigoOpaxkae cnenu@iky
O0COOMCTICHOT IIEHTPOBAHOCTI MpodeciiiHol MiATOTOBKA MaiOyTHIX BHUKJIAAadyiB,
3a0e3neyye 1HTETpallil0 TEOPETHYHUX 3HAHb 1 MPAKTUYHUX YMIHb Ta MOXeE
KOPHUT'YBaTHCSI 3aJIEKHO B1Jl 3MIHH OCBITHHOI'O CEPEIOBUINA, 30BHILIHIX MOTHBIB.

3a3HaurMo, 110 B 3alIPOIIOHOBAHIN MOJIEN THIOTOPUHT PO3IIIAIAETHCS HE JIMILE SIK
OCBITHbO-HAYKOBE CYNPOBOJDKEHHS, a M SK THPOLEC COLIAIbHOIO CYIPOBOIY.
Po3rnsnatoun THIOTOPUHT SIK TPOLIEC COLIAJBLHOTO CYNPOBOJY, 3Ba)KAEMO Ha Takl
MOJIOKEHHS: BpaxyBaHHS COI1aJIbHO-€KOHOMIYHUX YMOB «CaMO31HCHEHHS B OCBITI»;
MIATPUMaHHS MpaBa OCOOMCTOCTI Ha OCBITY Ta KYJIbTYpPHHUM DPO3BUTOK; CBOOOIY
BUOOpY LUISXIB peai3ailii OCBITHIX MOXJUBOCTEH [4, c. 239-242]; 3a0e3nedyeHHs
rapMOHIi MIDK BHYTPIIIHIM IICUXIYHUM PO3BUTKOM Ta 30BHIIIHIMUA YMOBaMH OCBITHBOT
TUSITBHOCTI; YCBIOMJICHHS BIAMOBIAILHOCTI 32 SIKICTh OCBITH, J€TalbHE MJIaHYBAHHS
Ta BTUIeHHs [HauBinyansHOi ocBiTHROI nporpamu (IOIT). Haromomyemo Takox, 1o
TBIOTOPUHT € OJHUM 13 OCHOBHHUX 1 3HAUyIIMX 3aCcO0IB MATPIOTUYHOIO BUXOBAHHS
CTYJIEHTIB, OCKUIbKM Y CBOId BHUXOBHIM (yHKLII CHOpPSIMOBAaHMA Ha PO3BUTOK
IPOMAJITHCHKOI aKTMBHOCTI Ta MAaTPIOTHYHOI cBigoMocTi monoal [4, c. 240]. Ha
CydyacHOMY e€Talll HaJ3BMYailHO BaXXIJIMBO, IO THIOTOPUHT 3aTpeOyBaHO 1 B
npodeciitHii mAroToBII MaH6yTH1x odinepiB y 3akiagax BUIIO1 BIICHKOBOT OCBITH Ha
OCHOBI BJJOCKOHQJCHHs ()OpM 1 METOIB, peaisauil iHHOBALIMHUX OCBITHIX
TEXHOJIOTIH y BUKIafaHHi (haXoBHX JMCLHUILTIH [6, c. 144-152]. Mnerhbes Takox mpo
(dhopMyBaHHS BHCOKOTO PiBHSI TOTOBHOCTI /IO YIIPaBIIHCHKOI MisUTBHOCTI 3700yBaviB
OCBITH, MO JACTh 3MOTy TIOCWJIMTH YIPABIIHCHKY KYJIbTYpYy, TOJIOJATH HAsIBHI
HEraTUBHI TeHJICHII JIOMIHYBaHHS aBTOPUTAPHOTO CTHIIIO MpodeciiiHoi KoMyHIKallii,
HEe(EKTUBHOIO MEHEKMEHTY, CJIaOKoi JIaJloriyHOi  B3a€EMOIi  «KEPIBHUK—
1 JUIETIIHAIDY .

3anpornoHOBaHa MOJENb KEHUC-TPIOTOPUHTY NPOWILIA EKCIEPUMEHTAIBHY
nepeBipky (aHayi3 OCBITHIX moTped 3700yBauiB, pospoosnenHs IOII, miabip Ta
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MIJITOTOBKAa THIOTOPCHKOTO CKJIAMy, MEJaroridyHo JOIiIbHA B3a€EMOJIS BHUKJIA/IAadiB-
THIOTOPIB Ta CTYJICHTIB, MOCTII{HE OHOBJICHHS HABYAJIBbHUX MaTepiaiiB, PEeryJspHHIA
MOHITOPUHT €(DEKTHBHOCTI THIOTOPUHTY Ta poOOTa HaJl CTBOPEHHSIM BIIKPUTOTO
OCBITHBOTO CEPEIOBHUIIA).

MeTor0 KOHCTaTyBaJBHOTO €KCIIEPUMEHTY CTaJl0 BHU3HAYEHHS HEOOXI1THOCTI
BUKOPUCTAHHA TEXHOJOTI] TBHIOTOPUHTY Y TMpodeciiHO-TeIaroriuHii MiaroToBIl
Buntens (anketyBaHHs y Google Forms). Byno po3po6ieHo 10 aHKeTHHX 3alUTaHb:
«Un o3HaviomyieHi Bu 3 TexHOJIOTiE€0 TBIOTOPUHTY?», «YM BBaxaeTe, IO
BUKOPUCTAHHS THIOTOPUHTY MOKE MOJINIIUTH TMpolec MNpodeciifHOo-eaaroriyHoi
MITOTOBKA BUUTENA?», «SIki acmekTw mnpodeciiiHo-neaaroriyHoi MmiAroToBKU, Ha
Bamy nymky, notpeOyroTh MiITPUMKH Yepe3 ThIOTOpUHT?», «Uu BBaxaete Bu, 1mo
TBIOTOPUHT MOKE JOMOMOITH BHUKJAJadyaM 1 CTyJEHTaM aJanTyBaTHCS 10 HOBHUX
OCBITHIX TEXHOJOTIN?», «SKi (opMU THIOTOPUHTY BOaUaeTe HAMOUTBII e(heKTUBHUMU
st Bukiagada 3BO?», «Yu maeTe 10CB1 BUKOPUCTaHHS THIOTOPUHTY Y podeciiiHiif
TISIBHOCTI?Y, «SIK omiHI0eTe e(EeKTUBHICTh THIOTOPUHTY y Bamiii npodeciiiniii
MIATOTOBIIl (SIKIIO BiH BUKOPHUCTOBYBAaBCS)?», «SIKI MOXKIUBI Oap’epu  aiid
BIIPOBA/KEHHSI THIOTOPUHTY Yy MpodeciiHO-NeAaroriuyly miroToBKy BUKIagada Bu
O0aunte?», «SIKUX pe3yNbTaTiB OUIKYETE BiJ YIPOBAIKEHHSI THIOTOPUHTY B OCBITHIN
npouec?», «UYu MATpUMYETE 1A€H0 BOPOBAKEHHS THIOTOPUHTY Y MpodeciiiHo-
NeJaroriydy MmiaAroToBky Bukmanada 3BO?». Pe3ynbrath KOHCTaTyBaJbHOIO
EKCIIEPUMEHTY 3aCBIIYWINA: MOTOJWINCA 13 TBEPIPKEHHSAM, IO THIOTOPUHI MOXKE
JOTIOMOTTH aJanTyBaTUCS JI0 HOBUX OCBITHIX TEXHOJOTIH Ta migxomaiB, 68,0%
PECIIOH/ICHTIB; OYIKYIOTh BiJ] YIIPOBAP)KEHHS TEXHOJIOT11 TBIOTOPUHTY Y TpoQeciiftHO-
MeIaroriyly MiArOTOBKY MOJMIMIICHHS aaanTaiii 10 HoBuX TexHojoriid 70,2%
OMUTAaHUX  CTYJEHTIB; TmependavarTh MIABUIIEHHS PiBHA  NpodeciiiHux
KOMIMeTeHTHOCcTe 57,6%; 11e10 ThIOTOPCHKOTO 3abe3neueHHs mpodeciiHoi
niArotoBku Bukiaaada 3BO miaTpumyroTs 65,7%. HaitedextuBHimumu dpopmamu
TBIOTOPUHTY OyJI0 Ha3BaHO IHAMBIAyalbHI KoHcynbTamii (79,0%), rpymoBi Ta
1HAUBIyanbHl ThroTOpianu (75,0%), koHtekcTH1 cemiHapu (60,0%). ITinTBepauin
HAsBHICTh JIOCBIJly BUKOPHCTAHHS THIOTOPUHIY Yy mpodeciiiHiid AisipHOCTI 62,3%
PECIIOHJICHTIB Ta BHUCOKO OLIHWJIM HOro e(eKTUBHICTb Y BIJIACHIA mpodeciiiHiii
miarorosi 54,3%.

BusznauenHss epeKTUBHOCTI MOJENI KEHUC-TBIOTOPUHTY y  mpodeciitHo-
MeIaroTivHIf  MATOTOBIIl BHKJIaJava 3JIMCHIOBAJIOCS 3a TaKUMH KPHUTEPISIMH:
JIOCSITHEHHSI HABYAJILHUX IIUJICH, 33JT0BOJICHICTh YYACHUKIB, SKICTh B3aEMO/IIT «THIOTOP
— TBIOTOpPAHT» Ta 11 BIUTMB Ha HABYaHHS CTYACHTIB. AHATI3YIOUM PIBEHb JOCSTHEHHS
HaBYaJbHHX II1JICH, MO)KEMO KOHCTATyBaTH, IO SKICHUI TOKa3HUK 3HAaHh MalOyTHIX
BHKJIQJIaYiB IOJ0 CyYaCHHX IEAAaroTiYHUX METOJHK, TEXHOJIOTIH ITiBHIIUBC:
CTyJICHTH OMNaHyBaIM JUCHUIUIIHU  TICHXOJOTO-TIEAAroriyHoro  IUKIY  Ha
JOCTaTHBOMY PIBHI, 110 3aCBIIYYETHCS pe3yJbTaTaMU MIACYMKOBUX ThIOTOPCHKHUX
nporpamM. BukoHaHHs 3aBOaHb IHAMBIAYaJbHUX Ta TPYMNOBHUX ThIOTOpialiB
MPOJEMOHCTPYBAJIO  PO3BUHEHICTh  OpraHizamiiHux,  pe(iekCuBHUX  Ta
KOMYHIKQTUBHUX KOMIIETEHTHOCTEH. 3a MiJCyMKaMH €KCIIEPUMEHTY BCi YYaCHUKH
BUSBWJIM 3aJI0BOJICHHS THIOTOPCHKMM CYNPOBOJOM, KEHC-TBIOTOPUHTOM Ta
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npoiiecoM HaB4aHHs 3aranom. Lle minrBepaumno onuryBansas y Google Doc, sike majo
Ha METl OIIHUTH e(QEeKTUBHICT, MPOTrpaMu THIOTOPCHKOTO CYIPOBOIY 13
BUKOPHUCTAHHAM KEHCIB Ta BU3HAYUTHU PIBEHb 3pOCTaHH KOMIETEHTHOCTEH CTYICHTIB.
OnuTyBaHHSA mependavyano Taki 3amuTaHHs: «Sk Om Bu ominmmm 3aranpHy
e(eKTUBHICTb TPOrpaMu THIOTOPCHKOTO CympoBoay?», «Hackinbku mporpama
BiAmoBinana Bammm ouikyBaHHAM?», «Sk Bu OIiHIOETE BUKOPHUCTAHHSA KEHCIB Y
mpoleci HaBYaHHS?», «SIKOI0 Miporo OyJIH 3pO3yMUIMMH Ta aKTyalbHUMU 0OpaHi AJis
HaBYaHHA Keicu?», «Yu BBakaeTe Bu, 110 KUIBKICTh 3yCTpiduel 13 ThIOTOpOM Oyia
J0CTaTHBOIO?», «Yn OyB THIOTOP JOCTATHBO AOCTYIHUM JUIsl CHUIKYBAHHA?», «SIKO0O
MIpOI0 KOPUCHUMH OyJIM PEKOMEH a1l Ta Hopaau TeioTopa?y», «Uu pekoMeHryBaiu 6
Bu KkelC-ThIOTOPHUHT IHIIUM CTYJEHTam?», «SIKl aclieKTh MOAENl KeHC-ThbIOTOPUHTY
cogooanucsa?y.

3arajoM y4acHHMKHM €KCIIEPUMEHTY MiIATBEPAWIIH, IO MOJENb KEWC-TbIOTOPUHTY
JoBea CBOIO €(EKTHBHICTh Ta BIJNOBiJae OYiKyBaHHSIM. CTYyJIEHTH BBaXaloTb
YIPOBA/IKEHHS B OCBITHIH MPOIIEC KEUC-THBIOTOPUHTY BATOMUM 3aCO00M KOHTEKCTHOTO
OMaHyBaHHS HOBOT'O MaTepially, IPAKTUYHOTO 3aCTOCYBAaHHS HAOYTHUX 3HAHb 1 BMiHb.
Takox 3700yBaul 3a3HauWiIM, MO OOpaHi Keiicu OyiaM JIOBOJI 3pO3YyMUIMMHU Ta
aKTyaJdbHUMU. THIOTOP MPOBIB JIOCTATHIO KUJIBKICTh 1HAMBIIYyaIbHUX KOHCYJIbTALIIMH,
I1]] Yac SKMX HaJaBaB YiTK1, KBaji(hiKoBaHi mopaau. Bcl onuraHi CTyI€eHTH 3a3HA4YUIIH,
mo OyAyTh PEKOMEHIyBaTH y4YacTb y IMporpami ThIOTOPCHKOIO CYIPOBOIY 13
BUKOPHUCTAHHAM KeWC-METOJly 1HIIMM CTyJEeHTaM. Y BUIMOBIAI Ha 3amuTaHHA: «SIKi
aCIeKTH TpOorpaMu CrojoOanucs HalOlIbIIe?», BKa3aldd Ha SKICTh MaTepiaiiB Ta
JOJAaTKOBUX pECypciB, 1X JOCTYHHICTb, CBO€YACHICTb Ta pPe3yJbTaTUBHICTb
KOMYHIKaIlii 3 ThIOTOPOM, HOTO TIpo(ecioHani3m 1 TOCBI.

AHani3 pe3yibTaTiB (OpMYyBaTBHOTO €KCIIEPUMEHTY JIaB 3MOTY CTBEP/KYBATH:
P1BEHb OBOJIOAIHHS 3HAHHSMHU B €KCIIEPUMEHTAIBHIHN rpyTii BUsBUBCs BUIINM (89,0%),
HDK y KOHTpousibHIN (74,8%) 3a paXyHOK 3aCTOCYBaHHSI ThIOTOPCHKOTO CYIPOBOIY.
[Icuxomoro-mnemaroriygi JTUCLIMILIIHA BUKJIaJAJTACS 3 BUKOPUCTAHHSIM
IHAUBIAYyaJIbHUX Ta TPYNOBHUX THIOTOpPialiB, 1HJMBIAYaJdbHOTO KOHCYJBTYBaHHS 3
ONepTsAM Ha Keic-TeXHOIOor110. PiBeHb c(hOpPMOBAHOCTI HABUYOK Ta 3HaHb y MaOYyTHIX
Bukiangadis 3BO 3 ekcrepruMeHTaabHOI TPYHH BHUSBUBCS BUIIMM, HIXXK y CTY/ACHTIB
KOHTPOJIBLHOT IPYIH, O (IKCYE 3aJekKHICTh €(eKTUBHOCTI NMPOodeCiiHO-TIearor1yHoOl
MIATOTOBKM  BiJ SKOCTI Opraizamii NpaKTHKO-OPIEHTOBAHOTO ThIOTOPCHKOTO
CYTIPOBOJY.

3arajoM MOXXE€MO 3allpONOHYBAaTH IEBHI CHCTEMHI MiIXOAU IIOAO IIUPOKOTO
BIIPOBA/KEHHSI THIOTOPCHKOTO CYNPOBOLY Y TpoQeciiiHy MiArOTOBKY MailOyTHIX
BukianaviB. Cepeq HUX: TOTPUMAHHS MPUHIUIIB 1HIUBITyami3allii OCBITH, €HOCTI
TEOPETHYHO1, TMPAKTUYHOI 1 HAYKOBOi MIATOTOBKU (HaxiBIlsd; MiAOIp BiAMOBIIHUX
MalOyTHROMY (paxy THIOTOPCHKHX CHCTEM; aHali3 OCBITHIX MOTped Ta BpaxyBaHHs
IHAUBITyaIbHUX OCOOIMBOCTEM 3400yBaviB y CTBOPEHHI 1HAMBIAYaJIbHOI OCBITHBOI
porpamMu; MiATOTOBKAa KOMaHJIW BHUKJIAJAdiB-THIOTOPIB (3 YypaxyBaHHSIM YITKUX
KPUTEPIiB 711 KOHKPETHOT OCBITHBOI TPOTPaMH Ta PEryJSIPHUM OHOBIICHHSIM 3HAHb 13
BUKOPUCTAHHAM  HaBUYaJbHUX IJAT(OPM, I1HCTPYMEHTIB Il  KOMYHIiKallii);
LIJIECOPSIMOBAHE KOHCTPYIOBAHHSI NApPTHEPCHKUX CYO’€KT-Cy0’€KTHUX BIJHOCHH
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«TBIOTOP—TBIOTOPAHT» Ha PIBHAX CHIBPOOITHHUIITBA 1 cmiBTBOpYocTti [1, ¢. 18-22];
auQepeHiiioBaHe  po3poOJIeHHsT 1 3aCTOCYBaHHS  KOHTEKCTHHX  IPAKTHKO-
OpPIEHTOBAHUX KEHCIB; KOHCYJIBTATUBHI 3yCTpiyl 3 MUTaHb HOBITHIX HaBYAJIbHHUX
MarepiagiB Ta pecypciB, TEXHIYHOTO 3a0e3MeuUeHHS; BUSBJICHHS CTYICHTIB, SKi
noTpedyI0Th JOJATKOBOI OCBITHBOI MIATPUMKH; pealli3allisi ThIOTOPCTBa y GopmaTax
1HAMBIAYaTbHOTO, TPYIOBOTO THIOTOPIaANiB, 1HAUBIAYaJbHOTO KOHCYJIBTYBaHHS;
pPO3pPOOJICHHS YITKOTO QJITOPUTMY TBHIOTOPCHKUX  OHJIAWH-CECIN; MPOBEACHHS
PETYJISIPHOTO MOHITOPUHTY TBIOTOPCHKOI'O CYIMPOBOJAY 3 METOIO OLIIHIOBaHHS HOTO
e(EeKTUBHOCTI ¥ PO3POOJICHHS METOAUYHUX PEKOMEHJAIlIi; CTBOPEHHS OE3MEeUHOI0
BIJIKPUTOTO OCBITHBOT'O CEpEOBHUINA; OpTraHi3ailis SKICHOTO 3BOPOTHOTO 3B’SI3KY,
MICUXOJIOTTYHOT MATPUMKHU Ta 3a0€3MeUYeHHs JOCTYITHOCTI ThIOTOpA B pa3i MOTpedu y
J0TIOMO31 ¥ MIATPUMII; CUCTEMHE 3A1MCHEHHS THIOTOPUHTY, MOTO MaKCHMallbHa
1HTerpallisi B OCBITHIN MpoOIleC 3aKJiaay BUIIOI OCcBiTH. Peanizaliis nux mixo/iB cTaHe
pE3yJIbTAaTUBHUM KPOKOM JIO CTBOPEHHSI ONTHMAJIbHOI CHCTEMHU ThIOTOPCHKOTO
3a0€3MeUeHHs y 3aKjiajil BUIOI OCBITU [2, c. 60-71], 1acTh MOXJIUBICTD MiABUITUTH
€(EeKTUBHICTh OCBITHBOI'O IMPOIECY, CHPUATHME MNPOPECIHHOMY 1 OCOOHCTICHOMY
PO3BUTKY (paxiBIIiB.
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yuisepcumemy. Cep. «Iledacocika ma ncuxonoziay. 2018. Bun. 1 (7). C. 18-22.

2. lem’snenxko H.M., Ilyrau A.B. Ke#c-TbIOTOpUHI y KOHTEKCTI HaBYaJIbHOI
muciuiuiiag «OCBITHBO-BIMChKOBA 1HHOBaTHKa» (OCBITHBO-TIpO(deciiiHa mporpama
«3axuct Ykpainw»). Bilicbkoea ocgima. 30ipnux naykosux npayv Hayionanvrozo
yHigepcumemy oboponu Yxpainu. 2025. Ne 1(51). C. 60-71.

3. Crunceka B., Uenine M., IIpokomni JI. Kelic-meTon — iHHOBALIIS Y METOUIII
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Ne 4(212). C. 16-19.
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5. Tumonnyk 1. TlpakTuune cnpsimyBaHHS NpodeciifHOi MiATOTOBKA ManWOyTHIX
BUKJIa/1auiB-ThIOTOPIB. Ocgima i Hayka 2024 Matepianu 3BiT.-HayK. KOH{}. CTy/ICHTIB
Ta acmipanTiB, M. Kuis, 8-12 kBiT. 2024 p. C. 293-295.

6. Tpoupkuii P., Mamxoc O. VYmockoHaneHHs 3MicTy (HaxoBOi MiATOTOBKU
MaOyTHIX OQilepiB y BUIIMX BINCHKOBUX HAaBUAJIBHUX 3aKianax B Ykpaini. Oceima
odopocaux.: meopis, 0oceio, nepcnexmusu. 2021. Bum. 20(2). C. 144-152.

7. Uenypua I. Keiic-meTton gk ¢dopma IHTEpaKTUBHOTO HaBYaHHS MaHOyTHIX
(baxiBLIB-TBIOTOPIB. Icmopuxo-nedazoeiuni cmyoii. 2018. C. 177-180.
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A0 ITPOBJIEMH ®OPMYBAHHS MY3UYHO-
BUKOHABCBHKOI KYJbTYPU MAUBYTHBOI'O
BUUTEJIA MY3UYHOI'O MUCTELTBA

3amamHoOk BikTop OsekcanapoBu4
Crapunii BUKI1agay
bepnsHChKM Aep)KaBHUM TTeIaroT1YHUN YHIBEPCUTET

Y cydacHMX yMOBaxX 3pOCTa€  aKTyalbHICTh OpOOJeMH  MIATOTOBKH
KOHKYPEHTOCIIPOMOHOTO, KOMIIETEHTHOT'O, BUCOKOKBaJI1(pikoBaHOTO (DaxiBIis, SIKUMA,
0COOIMBO B Yac CTPIMKOTO TEXHOJOTIYHOTO MPOTPECy, 3[aTHUM ajganTyBaTucsi A0
Cy4aCHUX TEHIECHLIM, BHOYAOBYBaTH TPAEKTOPIIO JO MOCTIHHONO CaMOpPO3BUTKY,
CaMOBHPaXEHHs 1 caMOaKTyasi3amii y npodeciiiHii qisIbHOCTI.

VY KOHTEKCTI MOJIepHI3allli CUCTEMH OCBITH OCOOJIMBO TOCTPO IMOCTa€ mpobiaemMa
(dbopMyBaHHS MYy3WYHO-BUKOHABCHKOI KYJIBTYPH MalOyTHBOTO BUYHTEIS MYy3WIHOTO
MUCTELTBA, SKUI TOBHMHEH 3a0€3MeYUTH BCEOIYHUN PO3BUTOK YYHIB HUISIXOM
dbopMyBaHHS y HHX XYIOKHBO-IIIHHICHOTO CTaBJICHHS 10 MY3HWYHOTO MHCTEIITBA,
PO3BUTOK MY3UYHUX 310HOCTEH, TBOPYOi AKTUBHOCTI, KYJIBTYPH MY3UYHOTO
CIPUMHSATTS, CIIPUSATH TapMOHI3allii BIIHOCHH 13 CO0010, 3 THITUMHU JIFOJIbMU, 31 CBITOM.

BiTun3HsHa BUIA IIKOJIa Ma€ 3HA4YHI 3400yTKH B Taidy3l MiATOTOBKM MaWOyTHIX
¢daxiBiiB 10 MISUIBHOCTI y cdepi My3WYHOTO MHCTENTBA, 30KpeMa MY3UYHO-
nenarorigynoro (H. I'y3siii, O. €Epemenko, A. Kos3up, I. Hikonai, O. Onekciok, B. Opios,
I'. [Tapanka, O. PoctoBcekuii, O. Pynuunpka, O. [{onokosa, /. FOHuk Ta iH.).

AKTyanbH1 TUTaHHA NPOQPECIHHOI MIATOTOBKM MaOyTHBHOTO BUMTENS MY3UYHOTO
MHUCTEITBA PO3IISAAAIOTECSA Yy HAYKOBHX TMpalsgX CY4YacHHX YKPaiHChKUX BYCHUX,
nenaroriB-my3ukanTiB ~ (A. ymuoro, O. €pemenko, A. 3aifiieoi, A. Kosup,
B. JIaOynis, O. Onekciok, O.Otuu, ['Ilaganku, JI. [TanwkiB, O. PocToBchbKOTO,
O. Pynaunpkoi, H. Ceremm, T. Ctparan-AptumkoBoi, O. IllonokoBoi Ta iH.),
pPO3KpHUBalOThCSl y HaykoBux nociimkeHHsx JI. D'ycerinoBoi, 1. Jlukyn Tta iH.
(TOTOBHICTh 10 MY3WYHO-BUKOHABCBhKOi JisuibHOCTI), O. by3oBoi, JI. HikoneHko,
I. Illeuenko, O. llleBioBoi Ta 1H. (MY3WYHO-BHUKOHAaBCbKa  KyJIbTypa 1
KOMIIETCHTHICTB ).

Bu3HaunMoO OCHOBHI TOHSTTS JOCHIKEHHS, 30KpeMa, «KYyIbTypa», «My3UYHO-
BUKOHABChKa KyJIbTypa BUUTEISI My3MYHOTO MUCTEITBA», IX CyTHICTh Ta XapaKTepHI
ocobmuBocTl. COBO «KYNIbTypa» 3yCTPIYa€eThCcsl Yy OararbOoX pi3HUX TEPMIHAX:
npodeciiiHa KyabTypa, €CTeTUYHA KYJIbTypa, XyHdOXKHS KylIbTypa, KyJabTypa
CHIIKYBaHHsI, My3U4Ha KyJIbTypa, BUKOHABChKa KyIbpTypa Tomlo. [1po 1e 3a3HaqaeTbes
y HayKOBUX po0OOTax cydacHUX MOCHiTHUKIB. Tak, A. Muxaiok y aucepTaiiifHoMy
nociikeHHl «DopMyBaHHS BHUKOHABCHKOI KYJIBTYpH MaHOyTHIX BYUTENIB MY3UKU
3aco0aMHu  YKpaiHChKOTO (OpTemiaHHOTO MUCTEUTBA» IIJAKPECIIOE, IO I1CHYIOTh
PI3HOMAHITHI MIJXOAW y BHUBUCHHI MOHSATTS «KYJbTypa». ABTOp CTBEPIKYE, IO Y
«HaummpIoMy GinocodchbKkoMy TpaKTyBaHHI MiJ KyJbTYPOIO PO3yMIIOTh CYKYITHICTb
MaTepiaIbHUX 1 JIyXOBHUX Han0aHb, BTUICHUX Yy pe3ylbTaraXx HNPOXYKTHBHOI
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TUSITBHOCTI, 0 BUPAXalTh 1ICTOPUYHO JOCITHYTHN PiBEHb PO3BUTKY CYCHIILCTBA 1
moguHm» [1, ¢. 5].

O. Pynnunpka 1HTEPOPETY€E TMOHATTS «XYIOXKHS KYJIbTypa» SIK CyKYIHICTb
MpOLECIB 1 SBUI] JYXOBHOI MPAKTHYHOI MJISUIBHOCTI, CIIPSIMOBAHOI Ha TBOPEHHS,
PO3MOBCIOKEHHS, CIIPUMHATTS TBOPIB MHUCTEITBA Ta MaTEpiaibHUX MPEAMETIB, IO
MalOTh €CTETUYHY LIIHHICTh, T4 XapaKTePU3y€e MACOBI Xy/I0XKH1 yIOAOOaHHS Ta CMaKu
TOTO YM IHIIOTO CYCHUIbCTBa» [2]. My3uuHy KyabTypy BUEHa TPAKTY€ SIK «BHCOKHM
PIBEHBb OBOJIOJIIHHS JIFOAMHOIO CUCTEMOIO MYy3UYHHX 3HAHb, My3UYHOIO JISUIBHICTIO, SIK
CTYyHiHb PO3BUTKY MY3MYHOi CBIJIOMOCTI Ta TIOBEIIHKH OCOOHCTOCTI, SK
c(hOpMOBaHICTh My3UYHO-ECTETUYHOTO CMAKy 1 TBOpPUUX MOTpeO [2].

Ham iMIoHye BH3HAau€HHS BHMKOHABCBKOI KYJIBTYpH MalOyTHBOTO BUHUTENS
MY3HUYHOTO MHUCTelTBa A. MuXalllok, sika po3yMie€ ii sIK 1HTErpoBaHy HpodeciiHy
BJIACTHUBICTb, KOTpA «XapaKTepU3y€ BHUCOKUN pPIBEHb OBOJIOAIHHSA MHCTELUBKHUMHU
3HAaHHSAMHU, MY3UYHO-BUKOHABCbKMMH BMIHHSIMU, I€JarOTTYHUMHU KOMIIETEHTHOCTSIMH,
10 BUPAKAETHCA B 3aTHOCTI JI0 XYJA0KHbO OOTPYHTOBAHOI Ta MEAAroriayHo JOIIIBHOT
IHTepHpeTanii 3MICTYy My3UYHOTO TBOPY Ta 3a0e3ledye B YMOBaX BUKOHABCHKO-
MeAarorivyHol AisUIbHOCTI 0COOUCTICHE podeciitHO-TBOpYE 3pocTaHHs» [1, ¢. 6].

dopmyBaHHS My3HYHO-BUKOHABCHKOT KyJIBTYPH MailOyTHHOTO BUUTENSI MY3HUHOTO
MUCTEITBA € Ty’Ke HEMPOCTUM, BiIMOBIIATEHUM 1 HAJA3BUYAHO BXKJIMBUM MTPOLIECOM.
JUist Toro, mo0 OBOJIOAITH THM YW IHIOUM MY3WUYHUM IHCTPYMEHTOM 1 MOCTIHHO
MOKpAIyBaTH CBI BUKOHABCHKHUI PiBEHb, MOTPIOHO JOKJIAJATH BEIMUYE3HUX 3YCUJIb.
Ane, nepiil 3a Bce, CTYIEHT Ma€ po3yMITH AJIs YOrO B3arajii MoTpiOHO MOKpaIlyBaTH i
BIOCKOHAJIIOBAaTH PIBEHb CBOEI MY3MYHO-BUKOHABCHKOI KYJIBTYpPH, N0 SIKOI Il
MOTPiOHO MTH, SIK1 1 IK CTABUTHU 1 BUKOHYBATH 3aBIAaHHSI, SIK JOCSITTH TBOPYHMX BEPIIUH
y ManOyTHIN JiSILHOCTI, ajpke, 0e3 MOTHBAIlli, MOTPEeOH, PO3YMiHHS HIHHOCTI CBOET
npodecii, BaXKKO JOCATTH yCHiXy y Oynb-siKii cripaBi. Tomy mMailOyTHROMY BUHTEIIO
MY3UYHOTO MHCTELTBA MOTPIOHO YCBIIOMIIIOBATH, U0 YUM BUILUN PIBEHb MY3UYHO-
BUKOHABCHKOI KYyJIBTYpH BIH MaruMe, THM OUIBII KOHKYPEHTOCIPOMOXKHHM,
KOMIIETEHTHHM 1 LIIHHUM Y CBOil mpodecii BiH Oyze.

Bucokuii piBeHb 1HTEpIpETAlliHO-BUKOHABCHKOI,  XYI0KHbO-CTUJIICTUYHOI
MaNCTEpHOCTI BUUTENSI cipusie (GOPMyBaHHIO My3WYHOI KYJIBTYPH YUHIB, PO3BUTKY X
TBOpYMX 3HI0HOCTEH, XyHO)KHHO-BUKOHABCHKUX HABUYOK, €CTETHYHOI YYTTEBOCTI,
€MOIIITHOI MPOHMKJIMBOCTI, peaji3alii JTyXOBHOIO MOTEHIaly MY3U4YHOIO TBOpY,
PO3BUTKY TTOTPeOH y TBOpUOCTI [4].

3BUYAitHO, JOCSTHEHHSI TAKOTO BUCOKOTO PIBHA BiIOYBA€THCS HE Bipasy, a TOMY
npouec (GOpMyBaHHA MY3UYHO-BUKOHABCHKOI KYJIBTYpH MaHOyTHHOIO BUHUTEIS
MY3UYHOTO MUCTELTBA MAa€ 3aBKIU CYNPOBOMKYBATUCH YITKUM (DOPMYITIOBAHHSIM
KOPOTKOCTPOKOBHX 1 JOBFOCTPOKOBHX 3aBJIaHb, CUCTEMaTHIHICTIO, BiATIOBIaIbHICTIO,
CaMOJIUCIIUTLIIHOIO, A1aJIOTOBHM CITUIKYBaHHSIM BUKJIaJada 1 CTy/ICHTA.

BaxnuBo miIKpeCTUTH, 10 SKICHHA PO3BUTOK MPAKTUYHOTO  ACMEKTY
HEMOXJIMBUM 0€3 TEOPEeTUYHOro. 3HAaHHA MY3UYHOI TPaMOTH, ICTOPIi PO3BUTKY
CBITOBOTO MY3WYHOTO MHUCTEUTBA, XYIOXKHbOI KYJIbTypH, BMIHHS 3[1MCHUTH aHaJi3
TBOpPY, BH3HAUUTH HOTO CTWIb, XaHp, (HOPMY € BEIbMH BAXKJIMBUM Y TMpoIeci
BUKJIaIaHHs (PaXOBUX JUCIUIUTIH, COPUSIIOTH BAp1aTUBHOCTI (POPM 1 METO/11B HABYAHHS,
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BIOCKOHATIOIOTh IUISIX 3aJyd4eHHs MaiOyTHIX (axiBIiB 10 Mi3HAHHS, CIPUUHSITTS-
1HTEpIIpeTallii My3u4HOTO TBOPY, PO3YMIHHSI Xy[0KHBOTO 00pasy.

Y ¢dopMyBaHHI My3UWYHO-BUKOHABCHKOI KYJIBTYpU MalOyTHIX BUUTEIIB MY3HUHOTO
MHUCTEIITBA BAKJIMBA POJIb HAJAETHCS BHKJIAJa4aM MHUCTEUBKUX AWCIUILIIH BUIUX
HABYAJBHUX 3aKJa/IB, SIKI HE JIMIIE NepefaroTh npodeciiiHi 3HaHHS 1 HAaBUYKH, a U
GOpMYIOTh XYTOKHBO-€CTETHUHE MHCIICHHS, IIHHICHE CTABJICHHS O Pi3HUX BUJIIB
MHUCTEIITBA, 30KpeMa 10 MY3WYHOTO, 3[aTHICTh 0 TBOPYOTO CAMOBHUPAXKCHHS 1
camopeautizailii, CTBOPIOIOTh YMOBH, B IKUX CTYACHT «Ma€ CTaTu Cy0’ €KTOM, OTpUMATH
CTaTyC Ti€l «yXOBHOI CHUJIN», 3aBISKH SIKIM 0COOMCTICTh MOYMHAE 1HAKIIEC TUBUTHUCS
Ha CBIT, 1HAKIII€ BIAYYBaTH, IHAKIIIE JIATHU. CTATYC TIET «JIyXOBHOI CHIIHY, 3aBASKH SIK1H
0COOMCTICTh ITOUYMHAE 1HAKIIIE TUBUTUCS Ha CBIT, IHAKIIIE BITUYBaTH, IHAKIIE TISATH» |3,
c. 1307].

Uepes 0coOMCTUH BUKOHABCHKHH Ta TMENAaroTiYHMM JTOCBiA, BJIACHUM MPUKIIa,
npodecioHani3M, BOJOAIHHSA MPOodeciiiHOI KyJIBTYpOIO, IHHOBAIIMHUMHU METOIAMHU
HaBYaHHS, METOJIUKOIO XYyHOKHBO-IHTEPIPETALINHOIO aHali3y MY3UYHUX TBODIB,
3QTHICTIO 10 EMIIaTIHHO-PEIEKCUBHOTO OCMUCIIEHHS, TBOPUYO-KOMYHIKaTUBHOI'O
CHIJIKyBaHHS BUKJIaJad CIPSIMOBYE CTY[EHTA Ha TIMOOKE MPOHUKHEHHS W PO3yMIHHS
3MICTY TBOPY, PO3KPHUTTS BHYTPIIIHHOTO OararcTBa il ceHcy oOpasiB, caMOCTIMHMIMA
MOIIYK 1 peaii3allii0 BJIACHOTO XYJ0KHbO-BUKOHABCHKOTO CTHIIO. Takui mMiaxif
cripusie  npodeciiHOMY 3pOCTaHHIO, CTAaHOBJIEHHIO MallOyTHBOTO BHUKJIaJadya
MY3UYHOTO MHUCTEIITBA SIK TyXOBHO-TBOPUO1, KYyJIBTYPHO 3p1JI01 0COOUCTOCTI.
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IHTEI'PALIS CYHACHUX APTHEJAT'OI'TYHHUX
TEXHOJIOI'IM Y HIAI'OTOBKY CTYIEHTIB-
MY3UKAHTIB 10 HYBJIYHUX BUCTYVYIIIB

KortoBa Jlina MukoJaiBHa

KaHAUAAT NeAaroriyHux HayK, JOICHT, JOLECHT Kadeapu OCBITOJIOTI Ta Nearoriku
MHCTEITBA,

MeniTononabChKuM AepyKaBHUM MeIaroriyHuil yHiBepcuTeT iMeH1 bornana
XMEIbHUIILKOTO

[TyOniuHi BUCTYNM CTAHOBJATH HEBIIAUIbHY YacTHHY MPOQeciiiHOl MisIbHOCTI
My3HMKaHTa, BUMaraloul HE TUIbKM BUCOKOTO PIBHS TE€XHIYHOI MIATOTOBKH, aje M
3HAYHOI TNCUXOJIOTIYHOI BUTPUMKHU. Y CY4YaCHOMY CBITI, JI€ OCBITHI MPOLIECH YAacCTO
CTUKAIOThCSA 3 BHUKJIMKAMU HAa KIITAIT MaHAEMIA YU TEONMOJITUYHUX KOH(QIIKTIB,
TpaaulliifHI METOJM HABUAaHHS JIOMOBHIOIOTHCS 1HHOBAIIMHUMM  MIJIXOJaMHU.
ApTnenarorika, sk BIIHOCHO HOBUI HaNpsAM Yy MEAaroriyHii Hay1li, HO€JHY€E €IEeMEHTH
MUCTEUTBA 3 OCBITHIMHU CTpaTErisiMU, CHOPHUSAOYM (OPMYBAHHIO y CTYJICHTIB-
MY3UKaHTIB HE JIMIIC BUKOHABCHKUX YMiHb, ajié ¥ eMOIINHOI CTIKNKOCTI Ta
KOMYHIKaTUBHUX 3110HOcTe. JlocmipkeHHS MOMIOHMX TEXHOJOTIM  JI03BOJISE
PO3KpUTH IXHIM MOTEHINa] y TMOJOJaHHI TUIOBUX Oap'epiB, 3 SKUMHU CTUKAIOTHCS
MOJIOII MY3MKaHTH, TaKUX SIK CTpax I[epel ayIuTopiel0 4YM TPYyAHOUI 3
KOHIICHTpAITI€I0.

ApTrnenarorika BUCTyNa€ SK I1HHOBAIIWHUNA HAmpsiM MENaroriyHol HayKH,
COPSIMOBAaHUM HA IHTErPALlil0 PI3HUX BUJIIB MUCTEUBKOI JISJILHOCTI JJIsl BIUIMBY Ha
ColLllaJIbHI 3B'I3KM Ta OCOOMCTICHE CTaBJICHHsS 1HAWBINA. BoHa crpusie amanranuii
O0COOUCTOCTI B CYCHUIBCTBI 4Uepe3 MPOIECH CaMOII3HAHHS, CAMOBHM3HAYEHHS Ta
caMopeaJizailii, siKi peati3ytoThCs IIUIIXOM BUBUCHHS TBOPUUX JIOCSITHEHB JIFOJICTBA Ta
yepe3 CTBOPEHHS BIacHUX NpoekTiB. Cepely OCHOBHUX (YHKIIA apTHeaaroriku
BUJUTSIFOTHCST KYJBTYpOJIOTIYHA, IO TOB'sI3aHa 3 OMaHyBaHHSAM XYA0XKHBOI KyJIbTypH
SK CHCTEMM I[IHHOCTEH; OCBITHS, OpI€EHTOBaHA Ha Ti3HAHHS JIMCHOCTI uepe3
MUCTENTBO Ta (POpPMYBaHHS NPAKTUUYHUX HABHUOK; a TAaKOXX KOPEKTyBaJlbHA, SKa
nepeadavae nMpoQiIakTUKy i KOMIEHCAI[II0 MOKJIMBUX HENOMIKIB y MpodeciiHoMy
po3Butky cryaentiB [3]. Li ¢yskmii pobnare apThnesaroriky MOTYXKHUM
IHCTPYMEHTOM Y MiATOTOBI MY3UKaHTIB, Ji¢ EMOLIIIH1I KOMIIOHEHT Irpa€ BUPIILATIbHY
pOJIb.

[IpuHIIMTIN apTHEAArorikKi € BaXXIMBUM YWHHUKOM Yy (OpMYBaHHI HaBHYOK
MIATOTOBKM MY3WMKAaHTa JI0 B3aeMOJli 3 ayaurtopiero. Hampuknaa, npuHun
CaMOBUPaXXEHHSI T4 CIIOHTAHHOCTI MiJKPECIIOE, 1110 BUKOHAHHS MY3WYHHUX TBOPIB €
aKTOM TBOPYOrO0 TNPOSBY, YHIKAIBHUM JJISI KOXHOTO CTYAEHTa, J03BOJIAIOYU
PO3KpUBATH BHYTPIIIHIA CBIT 1 pOOUTH BUCTYNH AaBTEHTUYHUMH. [lpunHimn
YVHIKQJIBHOCTI aKIIEHTYE€ Ha CTBOPEHHI CEpeJOBHINA, /i€ CTYJACHTH BIIUyBalOTh cebe
BIIEBHEHO, PO3BUBAIOYH 1HIUBIAYaJIbHICTh YE€pe3 TBOPYI 3aBAaHHs. Hapeuri, npuHuumn
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CITIBTBOPYOCTI HATOJIOIIY€E HAa TPYMHOBIHA poOOTI, SIK-OT B aHCAMOJISIX YU OPKECTpax, /e
B3a€EMO/IISI 3 THIIIMMHU JTI03BOJISIE€ BUSBIISITH 1HAWBIAYaTbHICTD 1 BUNTHUCS KOMITPOMICaM.

Y KOHTEKCTI JUCTAHIIMHOTO HaBYAaHHS apTIeNarorika Jo0pe ananTyeTbes 0
oHJIaiH-QopMaTy, M€ JICKIIHHI MaTepiayii Ta MHCTEIbKHA KOHTEHT MOJKHA
NeperisiiaTd aCHHXPOHHO, MOEAHYIOYH 3 OYHUMH eneMeHTaMu. CHHXPOHHI 3aHSATTSA
yepe3 margopmu Ha 3pa3ok Zoom um Google Meet 3a0e3nedyloTh peanbHy
B3a€MO/III0, TOJI SIK ACHHXPOHHI TO3BOJIAIOTH MPALIOBATH B 1HAMBIIyaIbHOMY TEMITi.
[Iporpamue 3a0e3neueHHs [JIs TAKOTO HABYaHHS KIACU(PIKYETbCS HA TPyHU: A
Bi3yaunizailii (Zoom, Skype, Viber), ayniopenaryBanuns (Simply Piano, Flowkey, Piano
Marvel) ta HoTHOI penakiii (Finale). Oco6nuBo kopucHuM € Finale, sikuit komneHcye
BIICYTHICTh ~ 1HCTPYMEHTIB,  JIOTIOMara€  BJIOCKOHAQJIIOBAaTH  1HTOHYBaHHS,
TPAHCIIOHYBATH pernepTyap 1 A0JaTH CTpax Mepell ay IUTOPi€ro.

Ha cydacHoMy erami My3WYHOI OCBITH aKTUBHO BIPOBAKYIOTHCS TEXHOJOTIT
MITYYHOTO 1HTEJIEKTY Ta BIpTyasibHOI peanbHOCTI. [ImaTtdhopmu Ha 6a3i LI, Taki sik
Yousician, Melodics, Zenph ta The Music Room, nigBUIIyIOTh IHTEPAKTUBHICTH 1
JIOCTYIHICTh, HaJalO4M IEepCOHaN30BaHy MmATpUMKY. TexHonorii VR cTBOPIOIOTH
IMEPCUBHUI JTOCBIJ, TO3BOJISIOUM CTYJEHTaM BIAYYTH ceO€ Ha pealbHOMY KOHLIEPTI
yn B cryail 3Bykozamucy. llomymspai VR-nporpamm (TheWaveVR, VRChat,
SoundStage, Virtuoso, MelodyVR, MuseScore VR) cTBOproloTh 1MITaIliIO
KOHIIEPTHOTO CEpEIOBHINA, IO A€ 3MOTYy IOJIOJNIAaTH CIICHIYHE XBHJIIOBAHHS,
BIJINPAIbOBYBATH TPy Ha BIPTyaIbHUX 1HCTPYMEHTAX Ta BJIOCKOHAIIOBATH HABUYKU
HOTHOT'O YUTaHHA [2].

Jlnst ontumizaliii ecTpagHOro XBUJIIOBAHHS €(EKTMBHUMHU € METOAM Ha 3pa3oK
oOirpaBaHHsl TBOPY TEpe]l HEBEIMKUMU TPyMaMH CIIyXadiB, MOYMHAIOYH 3 2-3 0cib 1
MOCTYIIOBO 30UTBIIYIOUM ayJIUTOpit0. BUKOHaHHS mepen YSBHOIO ayJaUTOPIED A€
MOMJIUBICTh OIIIHUTH BIUTMB XBUJIIOBAaHHS Ha SKICTh BIATBOPEHHS MY3WYHOTO
Marepiainy.

[Tepdomanc, sik popma apTrenarorikv, po3BUBaE apTUCTUYHICTh Y€Pe3 TUHAMIKY
Ta CHIBTBOpPYICT, 3 nenaroroM. EnemMeHtn xopeorpadii B apThnenaroriyHux
TEXHOJIOT1SIX CIPUSIOTh YCBIJOMIIEHHIO (DI3UYHOT0 CTaHy, HAJIATOJKEHHIO KOHTAKTIB 1
rapMoHii TiJ1a, TOKPaILyIOTh COLIAIbHY B3a€MO/III0 [4].

[HTEepaKTUBHI ITPU TAKOXK BIAIrPAlOTh BAXKJIUBY POJb Y MIATOTOBLI CTYAEHTIB A0
npuroAHUX BUcTymiB. I'pa "byas yenimHum!" gornomarae BizyainizyBaTH JOCSTHEHHS,
IT1IBUIIYFOYM MOTHBAIIIIO Ta BIIEBHEHICTh. [ pa "SIkOM roquHHUK 3arOBOpUB" PO3BUBAE
camopediekcito Ta To3uTUBHE MUCIICHHS. J[0CBil BoKanbHOTO KOy4da BikTopii 30TOBOI
3 meroaukoto EVT (Estill Voice Training) memMoHCTpye iHTErparir0 akTOPChKOi
MalcTepHOCTI, Xopeorpadii Ta peXUCYpH I ONTHUMI3allii TPOIeCy, PO3BUTKY
KPEaTUBHOCTI Ta MPUUHATTS HECTAHAAPTHUX pitieHs [1].

OTxe, 3aCTOCYBaHHS Cy4YaCHHUX apTIENaroriyHUX TEXHOJOTIH y MIATOTOBIN
CTYJICHTIB-MY3UKAHTIB CHpPHUSE JyXOBHOMY PO3BUTKY, (OPMYBAaHHIO €CTETHYHO-
MOpPAJIbHUX TIEPEKOHAHb 1 MHUCTEIBKUX KOMIICTCHII. BOHM BITMBAaIOTH HA TBOPMI,
KOMYHIKaTHUBHI Ta BHKOHABCbKI HABUYKH, IMOKPAILIYIOYM TEXHIKY Yepe3 LHUQPOBi
nporpamu, LI ta VR. IlepeBarn BKIIOYAIOTH MMOJOJIAHHS CTPECY, aJaNTailiio 10
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JTUCTaHIIHOTO (hOopMaTy Ta PO3BUTOK COILIATBHUX YMiHb, pOOJISIYM OCBITHIN IpOIIEC
IHTEPaKTUBHUM 1 €()EKTUBHHUM.
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®OPMYBAHHS KJIOYOBUX KOMIIETEHTHOCTEH
MAHWBYTHIX ®AXIBIIB ®ITHAHCOBOI C®EPU B
YMOBAX [IM®POBOI EKOHOMIKHU TA CYYACHOI
OCBITH

IleBuenko Hatania Bosogumupisaa
acIlipaHTKa,
[TonTaBchKUi HalllOHAIBHUH TIearoriunuii yHiBepcuteT iMeHi B. I'. Koponenka

VY cydacHux ymoBax TpaHc(opmMarlii CucTeMH OCBITH B YKpaiHi Ta 3a i MexaMu
MirOTOBKAa BHCOKOKBaTi(hiKOBAaHOTO Ta KOHKYPEHTOCIPOMOXHOTO (axiBus Yy
(d1HaHCOBIM chepl nependayae 3HAUHO MIKPIINKA CIIEKTP 3aB/IaHb, HIXK MPOCTO HAOYTTS
cHenlajJbHUuX 3HaHb 1 MPAaKTUYHUX HaBUYOK. ChOrojHI yCHIIIHMK (PIHAHCUCT Mae
BOJIOJIITH KOMILIEKCOM KJIFOUOBUX KOMIIETEHTHOCTEH, 110 3a0e3MeuyroTh HOoro
npodeciiiny MOOUTbHICTh, aIallTUBHICTh JO 3MIH €KOHOMIYHOI'O Ta TEXHOJIOTTYHOIO
CEpEeIOBHUILA, 3AaTHICTh 10 KPUTUYHOIO MHCIIEHHS Ta CaMOpPO3BUTKY. Bu3HaueHHs
TaKMX KOMIIETEHTHOCTEW 3[IMCHIOETHCS K HA PIBHI HAIlOHAJIBHUX CTAHJAAPTIB 1
OCBITHIX TIporpam, Tak 1 B MDKHApOJHUX JOKYMEHTaX, cepej skux Pexomennmartii
€ponelicekoro mapnamenTy ta Pagu €C moao KIFOYOBHX KOMIIETEHTHOCTEM IS
HaBYaHHA BIPO0BXK KUTTA [ 1], CTpaTeris po3BUTKY BUINOI OCBITH B YKpaini Ha 2022-
2032 poku [2], HammionansHa pamka kBaidikaiiii Ta anamituani matepianu OECD [3,
4].

B Vkpaini cucrema KIHO4OBHX KOMIIETEHTHOCTEH BKIIOUYAE IUGPPOBY, COIIAIbHY
Ta TMPaBOBY KOMIIETEHTHOCTI, 3JaTHICTb JO HAaBYAaHHS HPOTATOM KHUTTS,
1HIIIaTUBHICTh, MIANPUEMIIMBICTh Ta KPUTUUHE MUCIEHHS. 30KpeMa, y JlepkaBHOMY
cTaHgapTi (paxoBoi mepeaBuIoi OCBITH 3a crieniaibHIcTIO 072 «DiHaHCcH, OaHKIBChKa
CIpaBa Ta CTpaxyBaHHs HAroJIOUIY€EThCS, 110 BUITYCKHUK TOBUHEH MaTH cpOPMOBaHI
3arajbHl KOMIIETEHTHOCTI, Cepell SKUX: 3JaTHICTb A0 aOCTPaKTHOIO MUCIJICHHS,
aHaii3y Ta CHHTE3y, HaBUYKH POOOTH 3 1H(OpPMAIIMHUMU Ta KOMYHIKAIlTHUMU
TEXHOJIOT1SIMU, 3JIaTHICTh MISITU HAa OCHOBI €TUYHUX MIPKYBaHb Ta CaMOCTIHHO
HaBYATUCS MPOTATOM KUTTH [S].

Y KOHTEKCTI MArOTOBKH (haxiBIiB y KOJIeHPKaX KIIFOUOBUM € CTBOPEHHS YMOB, 110
CHpUAIOTh €(EKTUBHOMY (POPMYBAHHIO LIMX KOMIIETEHTHOCTEH, 30KpeMa: pO3BUTOK
uppoBUX HABUYOK, (OPMYBaHHS €TUYHOI Ta TMPABOBOI CBIJIOMOCTI, PO3BHUTOK
EMOIIITHOTO 1HTEJIEKTY, CIPUSHHS MIKIUCITUTUTIHAPHOMY MUCITIEHHIO Ta (POPMYBaHHS
TOTOBHOCTI 10 HABYAHHS BIIPOJIOBX JKUTTSL.

1. @opmysanus yugpposux komnemeHmHocmell.

[Hudpori HaBuuku B XXI cromiTTi cTanu ¢GyHAAMEHTAIBHOK CKJIAJ0BOIO
npodeciiiHoi KoMIeTeHTHOCTI (haxiBiiB (P1HAHCOBOI cpepu. AKTUBHA TEXHOJIOT13allls
€KOHOMIYHMX TIPOIIECiB, aBTOMAaTH3alisd OOJIKOBUX 1 aHAJTITUYHUX OMepallii,
BIPOBA/KEHHSI  €JIEKTPOHHOIO JOKYMEHTO00Iry Ta uudpoBux miarhopm y
OaHKIBCBKI, MOJATKOBINA Ta CTPaxoBiil cepax 3yMOBIIOIOTh HEOOX1IHICTh BUCOKOTO
piBHS 1HU(pPoBOi rpamoTHOCTI MaiOyTHiIX (iHancucTiB. Hokyment OECD «Skills
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Outlook» migkpecnoe, 1mo 1U@poBa KOMIETEHTHICTh € 0a30Bor0 HaBHUKOIO XXI
CTOMITTS, Oe3 sikoi edekTuBHE (YHKIIOHYBaHHS B yMOBaX CydacHOTO IU(POBOTO
CyCIUIbCTBA HEMOKIIUBE [6].

B Vkpaini po3BuTOK HUPpPOBUX KOMIETEHTHOCTEH mnependaueno Kouermiieio
PO3BUTKY NHU(PPOBUX KOMIETEHTHOCTEH T'pOMAJsH, A¢ NU(PPOBA KOMIIETCHTHICTh
BU3HAYAETHCS K TUHAMIYHA KOMOIHAIlIS 3HAHb, YMIHb, HABUYOK, CIIOCO0O1B MUCIICHHS
Ta 1HIINX OCOOMCTICHUX SIKOCTEH, IO JO3BOJISAIOTH €(PEKTHBHO COIliaTi3yBaTHUC,
npoBaauTu TpodeciiiHy AisUbHICTH Ta HaBuaHHA [7]. Lle BU3HAueHHS KOpemioe 3
nozutiismu OECD, ne mudpoBi HaBUYKH BKIIIOYAIOTh 3/1aTHICTh aJamnTyBaTHCS 0
HOBUX TEXHOJIOTIYHHUX pIlIEHb, MpAIlOBaTH 3 BEJIMKUMHU JaHUMH, 3a0e3nedyBaTu
KibepOe3neKy Ta IIITH €TUYHO Y IIM(PpOBOMY CepeIOBHIIII.

VY eKOHOMIYHHX KoJie[kaxX (PopMyBaHHS HUPPOBUX HABUYOK 3/11MCHIOETHCS YEpE3:

— inTerpanito IKT y 3micT HaBUadbHUX AUCHMIUIIH (Hanpukian, «lHpopmariini
TEeXHOJIOT1i y (iHaHcax», «byxranrepcbkuii 00iik», «DiHAHCOBA aHAIITHUKA), IO
nependavae podboty 3 nporpamamu M.E.Doc, 1C, Excel, Power BI ta iHmmmu;

— BUKOpPHUCTaHHs U(GPOBUX OCBITHIX MIaTdopm 1 oHnaiiH-pecypcis (Prometheus,
Coursera, EdEra) qyist onanyBaHHs npoQeciiiHO OpIEHTOBAaHUX KYpPCIB;

— 3aCTOCYBaHHS 3MIIIAHOTO Ta JUCTaHLIMHOrO HaB4aHHsS yepe3 Moodle, Google
Workspace, Zoom, MS Teams, 110 popmye iudppoBy aBTOHOMIIO;

— HABYaHHSA MNPUHOUNAM IUGPOBOi OE3MeKH Ta eTUYHOTO BHKOPUCTAHHS
TEXHOJIOT1H;

— y4acTh y TPEHIHraX, XakaToHaX, MPAaKTUKyMaX Ta CUMYJISIIIIHHUX BIpaBax;

— pealizallifo MDKIUCUUIUTIHAPDHUX TMPOEKTIB 13 HU(PPOBUM KOMIIOHEHTOM JIsI
PO3BUTKY aHATITUIYHUX HABUYOK 1 MOJICTIOBaHHS (DIHAHCOBUX MPOIIECIB.

Takum yuHOM, IHU(PPOBI KOMIIETEHTHOCTI OXOIUTIOIOTh TEXHIYHI, COIliajIbHI,
€THUYHI, TPaBOBI Ta KOTHITHBHI aCIEKTH ISUIBHOCTI, IO BiATOBIJa€ BHMOTaM
Cranpapty (paxoBoi nepenBuIoi ocBiTH [7].

2. Emuyna ma npasosa ceioomicmeo.

@dopMyBaHHSI €THUYHOI Ta MPABOBOi KOMIETEHTHOCTI € HEBIJ €EMHOIO CKIIaJOBOIO
MIArOTOBKM (hiHaHcHcTa. Ha HallloHanbHOMY pIBHI MUTaHHS PETYJIIOIOTHCS 3aKOHAMU
VYkpainu «IIpo ocBity» [8] Ta «IIpo daxoBy nepeasuiry ocBity» [9], crangapramu
MOH 1 Koxnekcom akanemiuHoi po0poyecHocTi. Ha Mi>kKHapogHOMY piBHI LIIHHOCTI
Bu3HaueHo y Kopekci etuku s npodeciitnux Oyxranrepis (IESBA) [10], a Takox
nokyMeHTax OECD mio10 mpo3opocti, J00podecHOCTI Ta 00pOTHOM 3 KOPYIIIIED Y
dinancoBii cdepi [3, 4, 6].

dopMyBaHHS MPABOBO1 Ta €THYHOI CBIIOMOCTI 3a0€3MeYy€ThCS:

— IHTErpali€0 eTUKO-TPaBOBUX MOAYJIB y (axosi maucturuiian («dDinancose
npaBoy, «IlomaTtkose perymoBanHs», «DiHancoBa Oe3neka», «lIpodeciitHa eTukay);

— 3aCTOCYBaHHSIM KEWC-METOY Ta aHaJI130M PEAIbHUX €THYHUX JIUJIEM 1 TPAaBOBUX
KOH(JTIKTIB;

— IPOXOJIKEHHSAM MPAKTUKU Y (PIHAHCOBUX YCTAHOBAX 13 BUCOKMMU CTaHJIApPTaMU
T0OpPOYECHOCTI;

— IPOBEJICHHAM TPEHIHTIB 1 CEMIHAPIB 3 (PIHAHCOBOT €TUKU Ta MPABOBUX OCHOB;

— pedIeKCUBHUMHU Ta J11aJIOTOBUMH METOJ/IaMU;
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— IHCTUTYLIMHOI MIATPUMKOI aKaJeMIdyHOI J0OpOYECHOCTI uepe3 KOJEKCH,
peraaMeHTH 1 JUCIUIUTIHAPHI MPOLIETYPH.

ETnuna Ta mpaBoBa CBIJOMICTh BU3HAUYAIOTh MpodeciiiHy HaAIMHICTh (axiBI Ta
Oe3reKy (hiHaHCOBOI CHCTEMU JICPIKaBH.

3. Emoyiunui inmenexm.

Emormitinuit inTenext (EI) posrismaerhcs sk OMHA 3 METaKOMIIETEHTHOCTEH,
HEOOX1THUX JUIs e(pEeKTUBHOI B3aeMOAll y mpodeciiHOMY CepeloBHIll, KepyBaHHS
CTPECOM i NPUIHSATTA pillleHb Y CKJIAJHMX CHTYaIisX. Moro cKIaoBi BKIIOYAIOTH
PO3Ii3HAaBaHHS BJIIACHUX Ta YY>KMX €MOIIiH, 3AaTHICTh JI0 caMOperyJsmii 1 emnaTii [11,
12].

VY konemxkax po3BuTok El peanizyerbces depes:

— IHTeTpaIlio E€MOIIIMHO-OP1EHTOBAHUX KOMIIOHEHTIB y JUCIUILIIHA
TYMaHITapHOTO Ta ()axoBOro OJIOKY;

— TPEHIHTU eMOIIIHHOT KOMIIETEHTHOCTI, apT-Teparlito, MaitHA(pYIHEC-TTPaKTUKH;

— IPO€EKTHE HABYAHHS, KOMAHJIHY B3a€MOJIII0 Ta CUMYJISILIIHI BIIPaBU;

— pedIIeKCUBHI MPAKTUKU 1 3BOPOTHUI 3B’ S30K;

— OpUKIa 1 MIITPUMKY BUKJIAJadiB SIK €eMOLIMHO KOMIIETEHTHUX HACTABHUKIB.

Po3sutok El miaBulilye amanTUBHICT, 10 3MiH, SKICTh KOMYHIKamii Ta
MICUXOJIOTIYHY CTIMKICTh CTYAECHTIB.

4. Mixxcoucyunninapre mucieHHus.

€Bponencrki Ta yKpaiHChKI CTaHJIAPTH BU3HAYAIOTh MDKIUCHUIUIIHAPHICTH SIK
3/IaTHICTh IHTETPYBATH 3HAHHS 3 PI3HUX Taly3eil IJIsi MPUUHSTTS OOTPYHTOBAHUX
pillieHb HaBITh Y YMOBax HENMoBHOI iH(popMaii [5, 13].

P03BUTOK MIKAMCIMIUIIHAPHOTO MUCJICHHS Y KOJie/pKax 3a0e3Meuy€eThCs:

— IHTETpalli€l0 OCBITHBOTO 3MICTY MK TUCITUILIIHAMU,

— peaizalfiero MDKIUCITUTUTIHAPHUX TPOEKTIB;

— 3aCTOCYBaHHSIM KEHC-METOly Ha CTUKY Tainy3eu;

— po(eciitHO OpIEHTOBAHUMH CUMYJISLIISIMH;

— 3a]Ty4eHHSIM (axiBIIB 13 CYMIKHHUX Tally3€ei;

— BUKOPUCTaHHSAM IUPPOBUX IIATPOpM, 110 NOEAHYIOTh 3HaHHs [T, (iHaHCIB Ta
npasa.

MiKAMCIUIUTIHAPHICTh ~ ClIpusie  (OPMYBAHHIO  CHUCTEMHOTO  MMCJICHHS,
AQHAJITUYHUX HABUYOK 1 3JaTHOCTI MNpUIIMATH KOMIUIEKCHI PIIIEHHS B YMOBax
HEBH3HAYEHOCTI.

5. I'omosnicmb 00 HAGUAHHS BNPOOOBIHC HCUMMIAL.

Hapuanns npotsarom xutts (Lifelong Learning) € cTpateriyHor0 KOMIETEHTHICTIO
cydacHOro (haxiBis, M0 BKJIIOYA€E 3JAaTHICTH OPraHI30BYBAaTH BIIACHE HAaBYaHHS,
MOTHBYBATHU ceOe Ta aJanTyBaTHCS 10 HOBUX yMOB [1, 3].

VY konemxax po3BUTOK 11€1 KOMIETEHTHOCTI 3a0€3MeUy€eThCs:

— (hopMyBaHHSIM HaBYAIbHOI AaBTOHOMII;

— BUKOPUCTAHHSM BIJIKpUTUX OCBITHIX pecypciB (Prometheus, Coursera, EdEra,
Finance.ua);

— pedJIeKCUBHUMU TTPaKTUKaMH (IIOJCHHUKH, €C€, CAMOOIIHIOBAHHS);

— (hopMyBaHHIM THAUBITYAIIBHUX OCBITHIX TPAEKTOPIH;
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— HACTaBHHULITBOM 1 ThIOTOPUHTOM;

— CTBOPEHHSIM CTHMYJIIOIOUOTO OCBITHBOTO cepenoBuia (0i0mioTeku, xaodw,
CUMYJISITOPH).

TakuM YMHOM, TOTOBHICTh /IO HAaBUaHHS TPOTATOM JXKHTTI € (PYyHIAMEHTOM
npodeciitHoro po3BUTKY (iHaHCUCTa, 3a0e3neduye aJanTHBHICTH IO JHHAMIYHOTO
PUHKY TIpaili Ta CIpHsI€ JOBTOCTPOKOBIM KOHKYPEHTOCHPOMOXHOCTI. Y Cy4YacHHX
yMOBax TUHAMIYHUX 3MiH Y iHAHCOBIH cdepi Ta HuPpoBizaiii EKOHOMIKH MIATOTOBKA
KOHKYPEHTOCIIPOMOXHOTO  ¢haxiBIsl  MOTpeOye  1HTErpoBaHOTO  IMIAXOAY  JO
(dhopMyBaHHS KIIOYOBHX KOMIETEHTHOCTEH. AHaJI3 OCBITHIX CTaHJAPTIB YKpaiHU Ta
MDKHApOIHUX JOKYMEHTIB 3aCB1IUYe€, [0 YCHIITHA MpodeciitHa TIsIbHICTh MaltOyTHIX
(h1HAHCHUCTIB 3aJICXKUTh HE JIUIIE BiJl CIICHIAIbHUX 3HAHb 1 TEXHIYHUX HABUYOK, a i Bij
pPO3BUTKY  UM(pPOBUX,  €TUYHUX, MPABOBUX,  COIIAJbHO-EMOIIMHUX  Ta
MDKIUCHUTUTIHAPHUX KOMIeTeHTHOcTe. CHCTeMHE TO€IHAHHS IMX CKIAJIOBUX Y
HaBYAJLHOMY TIPOIECI KOJIEJKIB cripusie (hOpMYyBaHHIO 3JaTHOCTI aanTyBaTHUCS [0
HOBUX NpOo(deCciiHNX BUKIUKIB, €PEKTUBHO KOMYHIKYBaTH, IPUUMATH OOIPYHTOBaHI
pILIEHHS Ta AISTH BIANOBIAAIBHO B YMOBaX HU(PPOBOT EKOHOMIKH.

dopMyBaHHS TOTOBHOCTI J0O HaBYAHHS BIPOJOBXK JXKHUTTI € (DyHIaMEHTAIHHOIO
YMOBOIO Mpo(eciiHOro po3BUTKY, IO 3a0e3mnedye MOCTIHY aKTyali3alilo 3HaHb 1
HAaBMYOK Yy BIANOBIAb HA 3MIHM PUHKY Ipall Ta TEXHOJOIIYHOIO CEepeaoBHUIIA.
Peanizaiiss KOMIUIEKCHOTO MiAXOAY 10 HIATOTOBKH MailOyTHIX (DIHAHCHUCTIB 13
BUKOPUCTAHHSAM IHTEPAKTUBHUX METO/IB, IUPPOBUX MIATHOPM, MPAKTUUHUX KEHCIB
Ta MDKIUCHUIUTIHAPHUX MPOEKTIB CTBOPIOE YMOBH JIJIsSi CTAHOBJICHHS! KOMITETEHTHOT,
aJanTUBHOI Ta €THUYHO BIAMOBIZAIBLHOI OCOOMCTOCTI, 34aTHOI €(EKTUBHO
(YHKIIIOHYBaTH B Cy4acHOMY TIpOo(deciitHOMy cepe10BHIII.
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INTERPRETIVE AND COMMUNICATIVE STRATEGIES
FOR TRANSLATING ENGLISH-LANGUAGE FILM
TEXTS

IIukupuncska Oubra bopuciBua
K. (171071, H., IOIIEHT
[3MainbChKkuit Aep)KaBHUN I'yMaHITApHUM YHIBEPCUTET

The work of a translator with film industry products has its own characteristics.
First of all, the differences between the concepts of translation-adaptation-localization
are established, the features of the translator's work in different types of film translation
are considered, as well as typical errors are analyzed and the tasks that need to be solved
by theorists and specialists in the language localization of film products are identified.
In our study, the term "localization" is understood as "translation and cultural
adaptation of a product to the characteristics of a particular country, region or
population group"

For adequate localization of a film product, knowledge and comprehensive study
of the target culture and audience are necessary. Translation differs from localization
primarily in the ultimate goal. In the first, it is to translate the essence and meaning of
the message, in the second, it is to convey the original meaning, taking into account a
variety of factors that can affect the experience of the product.

When localizing film products, translators face many difficulties: the need to build
phrases as compactly as possible, since their duration is limited by the duration of the
original. For example, when translating from English to Ukrainian, phrases usually
increase in volume.

Due to the emergence of a huge number of foreign film productions, there has been
a need for high-quality localization of this production in the entertainment industry. If
not long ago, TV channels themselves translated TV series, now there are many
independent localization studios that sometimes do not even wait for orders, but
translate and localize the TV series they like. It is thanks to such enthusiasts that
Ukrainian viewers get much more films. Hundreds of TV series that were not intended
for official release in Ukraine reach us only thanks to the work of such “home” or
“release groups”. According to users, such groups are brighter and more recognizable
for the viewer, since they are not guided by the film translation standards developed by
the copyright holders and offer the viewer a creative, original interpretation of famous
foreign TV series.

The success of release groups is partly due to the successful choice of film products
for translation: they select trendy and long-running series that later become cult
classics. Release groups perform translations and dubbing much faster than large
studios working under license, since they do not need to coordinate localization with
copyright holders. As for the technical aspects, the work of release groups does not use
professional dubbing, but voice-over dubbing, in which the translated language is heard
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over the original audio track of the film, because this type of dubbing is simpler and,
therefore, less time-consuming.

Adaptation as one of the translation techniques is used when the type of situation
implied in the source language message is unknown in the culture of the language into
which the translation is being made. In such cases, the translator has to create a new
situation that can be considered equivalent, that is, localize the film production in a
situation of cultural differences. Linguistic-cultural adaptation of a film text involves
not only its interpretation, but also the transfer of the pragmatic component of the film,
which is achieved by choosing a strategy: literal translation (foreignization) or
semantic translation (domestication). The following groups of lexical units are
especially problematic for audiovisual translation in film localization:

1) culturally specific (non-equivalent) vocabulary or linguocultural realities;

2) onomastics;

3) phraseological units and slang vocabulary;

4) dialectisms and regionalisms;

5) humor;

6) terminology;

7) foreign language inclusions

Due to the emergence of a huge number of foreign film productions, there has been
a need for high-quality localization of this production in the entertainment industry. If
not long ago, TV channels themselves translated TV series, now there are many
independent localization studios that sometimes do not even wait for orders, but
translate and localize the TV series they like. It is thanks to such enthusiasts that
Ukrainian viewers get much more films. Hundreds of TV series that were not intended
for official release in Ukraine reach us only thanks to the work of such “home” or
“release groups”. According to users, such groups are brighter and more recognizable
for the viewer, since they are not guided by the film translation standards developed by
the copyright holders and offer the viewer a creative, original interpretation of famous
foreign TV series.

The success of release groups is partly due to the successful choice of film products
for translation: they select fashionable and long-running series that later become cult
classics. Release groups perform translations and dubbing much faster than large
studios working under license, since they do not need to coordinate localization with
copyright holders. As for technical aspects, release groups do not use professional
dubbing, but voice-over dubbing, in which the translated language is heard over the
original audio track of the film, because this type of dubbing is simpler and, therefore,
less time-consuming. Adaptation as one of the translation techniques is used when the
type of situation implied in the message in the source language is unknown in the
culture of the language into which the translation is being made. In such cases, the
translator has to create a new situation that can be considered equivalent, that is,
localize the film production in a situation of cultural differences.

Linguistic-cultural adaptation of a film text involves not only its interpretation, but
also the transfer of the pragmatic component of the film, which is achieved by choosing
a strategy: literal translation (forinization) or semantic translation (domestication). The
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following groups of lexical units are particularly problematic for audiovisual
translation in film localization:

1) culturally specific (non-equivalent) vocabulary or linguocultural realities;

2) onomastics;

3) phraseological units and slang vocabulary;

4) dialectisms and regionalisms;

5) humor;

6) terminology;

7) foreign language interspersed.

Cnucok Jgireparypu:
1. Film Terms Glossary. URL : http://www.filmsite.org/filmterms.html.
2. JlyxbsinoBa T. I'. OcHOBHU aHIJIO-yKpaiHCHKOTO KiHOMEpekiIany. Xapkis, 2012.
104 c.
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THE INFLUENCE OF BLACK PR ON THE
DEVELOPMENT OF POLITICAL MARKETING

Pryimych Andrii,
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West Ukrainian National University,

The modern political landscape is characterized by intense competition for the
attention of voters and the formation of public opinion. In this context, black PR is
becoming one of the most controversial, but most effective tools of political marketing.
Black PR is defined as a targeted media campaign aimed at worsening the public image
of a socially and politically important person. Research into the impact of black PR on
the development of political marketing is relevant due to its increasing prevalence and
the transformation of traditional approaches to political communication.

Black PR as a phenomenon of political marketing is a system of manipulative
techniques aimed at discrediting political opponents. Its development uses
disinformation (fake news), espionage, lawsuits, fake accounts, false narratives, fake
reviews and pseudo-news websites. Specialized Dark PR companies have intensified
their activities since 2011, which coincides with the expansion of digital media
capabilities.

A fundamental characteristic of black PR is its focus on creating a negative image
of a competitor, rather than on increasing one’s own rating. This distinguishes it from
traditional political marketing, which focuses on positively positioning a candidate or
party.

The development of digital technologies has radically changed the possibilities for
implementing black PR. These tactics include publishing “fake news” and then using
legions of fake accounts on social media to amplify these and other messages. This
practice increases their ranking in search results and helps them spread across social
media platforms.

Social media and search engine algorithms often facilitate the viral spread of
controversial content, which makes black PR particularly effective in the digital
environment. The use of bots, fake accounts, and coordinated attacks allows for the
artificial amplification of negative messages and the creation of the illusion of mass
support for a particular point of view.

The market for black PR is growing and is likely to expand, which indicates its
economic attractiveness as a business model. The relatively low cost of creating and
spreading disinformation compared to traditional advertising campaigns makes black
PR accessible even to political actors with limited resources.

This creates an unequal playing field, where the success of a political campaign
may depend not on the quality of the proposed policy solutions, but on the ability to
effectively use manipulative technologies.

The spread of black PR is forcing traditional political marketing to adapt and
transform. First, the importance of reputation management and crisis communications
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is growing. Political actors are forced to allocate significant resources not only to
promoting their own image, but also to protecting themselves from negative attacks.

Second, political communications are becoming more professional. The need to
protect themselves from black PR is stimulating the involvement of highly qualified
specialists in digital marketing, investigative journalism, and information security.

Third, the ethical standards of the industry are changing. The distinction between
legitimate criticism of an opponent and unethical disinformation is becoming
increasingly blurred, which creates moral dilemmas for political marketing
practitioners.

The widespread use of black PR has profound consequences for democratic
processes. It contributes to the polarization of society, undermines trust in political
institutions and complicates the formation of informed electoral decisions by citizens.
Political advertising can act exclusively as a factor that generates a sense of distrust in
politicians, political institutions and processes among voters.

The impact of black PR on the quality of political discourse is particularly
problematic. The dominance of negative content leads to the fact that public debates
focus on personal attacks and scandals, rather than on discussing real political
alternatives.

The rapid development of black PR is outpacing the possibilities of legal
regulation. Traditional mechanisms for controlling political advertising are ineffective
in the digital environment, especially when it comes to transnational information
operations.

The need to balance freedom of speech and protection from disinformation creates
difficult challenges for legislators. Too strict regulation can limit legitimate political
criticism, while insufficient regulation will allow the further spread of destructive
practices.

Black PR is having a transformative impact on political marketing, forcing the
industry to adapt to the new realities of the digital age. While these technologies may
be effective in achieving short-term political goals, their widespread use undermines
the foundations of the democratic process and the quality of political discourse.

The development of political marketing in the context of the spread of black PR
requires a comprehensive approach, including improving legal regulation, increasing
the media literacy of citizens and developing ethical standards for the professional
community. Only such an approach can ensure the preservation of democratic values
in the context of constantly intensifying information competition..
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MITPAIIIMHA KPU3A IK YUHHUK PO3BUTKY
IICUXOEMOIINHUX IMTOPYHIEHD

IBanues Jlroanmuiaa Iropisna

KaHIUJIAT TICUXOJOTIYHUX HAYK, TOTCHT,

JOTEHT Kadeapy KITHIYHOI Ta peaduTiTaliifHOT ICUXOJIOT 1]
Kaprnarcbkuit HanioHasibHMM yHIBepcuTeT iMeH1 Bacuns Ctedanuka

IBanueB Harauis IropiBaa

KaHIUAAT TICUXOJIOTTYHUX HAYK, JOLEHT,

JOTEHT Kadeapy KITHIYHOI Ta peaduTiTalliifHOT ICUXOJIOT1i
Kaprnarcekuii HanioHasibHMM yHIBepcuTeT iMeH1 Bacuis Credanuka

30poitH1 KOHGIIKTUA CIPaBISIOTh OAaraTOBUMIPHUM BIUIUB HA IMBUILHE HACEJICHHS.
[Ipsimi HACHIKK BIWHU OXOIUTIOIOTH CMEPTHICTD 1 (DI3UYHI TPaBMU, IPOTE HE MEHIII
3HAUYIIUM € IXHIA OMOCEPEIKOBaHU BILIMB HA MCUXIYHE 370POB’SI.

JlocmiKeHHsT TIATBEPKYIOTh, 110 BifHA 3yMOBJIIOE TOIIMPEHHS XPOHIYHOTO
CTpecy, HEHPECUBHUX 1 TPUBOKHUX pO3NAIB, NOCTTPABMATHUYHOTO CTPECOBOIO
po3Naay Ta TNCUXOCOMATHYHUX MposiBIB [5; 16]. BaxknuBumu omocepenkoBaHUMHU
YUHHUKAMH € BTpaTa COIIAJIbHUX KOHTAKTIB Ta MIATPUMKH, PYWHYBAHHS POIUHHUX
3B’SI3KIB, IO MiJpuBae 0a30B1 MeEXaHI3MHU I[ICUXOJOTIYHOI ajanrtamii [8; 15].
Jlo/TaTKOBIMH YWHHUKAMHU PU3UKY BUCTYIIAIOTh 3HUIIICHHS 200 MOIIKOKEHHS KHUTJIA
1 1H(DpacTpyKTypH, 110 NPOBOKYE BIAUYTTS HEBHU3HAYEHOCTI W 3arOCTPIOE TPUBOTY
[14].

Bumyiiene miepeceneHHs Ta HEOOXINHICTh ajamnTaiii 10 HOBUX KYJbTYpHHX,
COIIAIbHUX 1 EKOHOMIYHUX YMOB CYyHPOBOKYIOTHCSI BUCOKHUM PIBHEM KOTHITUBHOTO
Ta eMOIlIHHOTO HarpykeHHs [4]. KpiM Toro, HaBiTh y BiIHOCHO O€3MEYHHX YyMOBaX
30epiraeThCs CTaH MOCTIMHOI HEOE3MEeKH, 0 aAKTUBYE MEXaHI13MU TINEPUyTIIMBOCTI Ta
M1 IBUIIICHOT TpUBOXKHOCTI [1; 5; 16].

[Icuxomoriuni HACIIIKU 30pOMHMX KOH(DJITIKTIB XapaKTepU3yrThCS
MPOJIOHTOBAHUM Ta KyMyJIATUBHUM edektoM. IlepexuTi TpaBMaTtuyHi mOAIl Y
MOENHAHHI 3 UIOJEHHUMU CTPECOBUMH YMHHUKAMH (POPMYIOTH XPOHIUHUWA CTaH
MICUXOEMOIIMHOTO BUCHAXKEHHS, 3HIKYIOTh 3JaTHICTh 10 €()eKTUBHOI ajanTalli Ta
M1JBUILYIOTH BIPOT1IHICTh PO3BUTKY ACHPECUBHUX 1 TPUBOXKHUX po3naaiB. Bognouac
HAsBHICTh COLIAJbHO-TICUXOJIOTIYHUX PECypciB — MIATPUMKH 3 OOKy CiM’i,
COILIIAJIBHOTO OTOYEHHSA YU JOCTYNy 10 Mpo¢eciiHOl NCUXOJIOTIYHOI JTOMOMOTH —
BHUCTYIIA€ 3aXUCHUM (PaKTOPOM, IO 3[IaTHUH iICTOTHO TIOM SIKIITYBaTH JACCTPYKTUBHHMA
BILUIMB BOEHHUX IO/ Ha TICUXIYHE 3I0pOB’ S iHauBiga [3].

MirpariiitHi mporiecy, 10 BUHUKAIOTh YHACHIJIOK BOEHHUX i, HAJIEXaTh IO
HaWBaroMilMx BUKJIMKIB Cy4aCHOCTI SIK Ha 1HAMUBIIyaJIbHOMY, TaK 1 Ha CyCIUIbHOMY
piBH1. BumyiieHe nepecenieHHs: He 0OMEXy€eThCs JIHILE TPOCTOPOBOIO MOOLIBHICTIO, a
CYNPOBOKYETHCS MACIITAOHUMHU COLIATLHO-TICUXOJIOTIYHUMHU BTpaTtaMu. o HuX
HaJeXaTh 1M030aBJIEHHS BJIACHOTO JKUTJA, BTpaTa 3BUYHUX MPOo(eciitHuX Ta OCBITHIX
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MO>KJIMBOCTEH, pyHHYBaHHS POAMHHUX 1 COLIIAJIBHUX 3B’A3KIB, a TAaKOXK (POpMyBaHHs
CTIMKOTO BIAYYTTS HECTaOUIBHOCTI Ta HEBU3HAYEHOCTI, II0 CTAa€ BU3HAYAIBHOIO
XapaKTEPUCTUKOIO YKUTTEMISITLHOCTI iHAMBIAA [2].

3 ormsamy Ha 1€, Mirpaiisi, 3yMOBJIEHA BIMHOIO, BHCTYMA€ MOTY>KHUM JDKEPEIOM
CTpecy Ta 3HAYHO MIJABHUIIYE WMOBIPHICTb PO3BUTKY INCHUXOEMOLIWHUX MOPYIICHb.
Cepen HaOLIBII TOMIUPEHUX PO3JIAIIB Y BHYTPIIIHBO MEPEMINIEHUX 0Ci0 Ta O1KEHI[IB
BHOKPEMJTIOIOTh JICTIPECUBHI CTaHW, TPUBOXXHICTh, MOCTTPABMATHYHHKA CTPECOBHMA
po3nan (IITCP), a Takoxx pi3HOMAaHITHI NCUXOCOMAaTHUYHI CUMOTOMH. PesynbraTtu
METaaHANITHYHUX JTOCTIHPKEHb 3aCBIIUYIOTh, III0 PIBEHb MOMIUPEHOCTI JEMPECHBHUX
PO37aiB y 111 KaTeropii HaceJIeHHs 1ICTOTHO MePEBUIIY€ aHATIOT1YH1 TOKa3HUKH Cepel
3arajibHO1 MOIYJIALI, 10 CBIIYUTD MPO IXHIO MiABUIIIEHY TICUXIYHY Bpa3IuBICTh [9].

Bumyiiena mirpaiiisi BUCTYNIa€ CUCTEMHUM YUHHUKOM PHU3UKY, IO OXOIUIIOE SIK
1HUBITyJIbHUM PIBEHb (BHYTPIIIHHO-OCOOUCTICHI MEPEKUBAHHSA), TaK 1 COLIATIbLHUN
(B3a€EMUHH Y HOBOMY CEPEIOBHIII) Ta MaKpPOCOIAIbHUN (€KOHOMIYHI, MOJITHUYHI Ta
KyJbTYpHI YMOBH). YCBIJOMJICHHSI 0OaraTOBHUMIPHOCTI BIUIMBY MITpamiiHOl KpHU3H
JI03BOJISIE€ PO3TIIAAATH i1 HE JIUIIE SIK AeMoTpadiyHe Uyu COIiaTbHO-EKOHOMIYHE SIBUIIIE,
a 1 SIK OTY>KHA MCUXOJIOT1YHA JIETepMiHAHTA.

BianoBiiHO 10 €KOJOrIYHOI MOJEINI MCUXIYHOTO JUCTpECy OLKEHLIB, (POpMyBaHHS
MICUXOJIOTIYHUX HACIHIJIKIB BHUMYILIEHOTO TIEPECENICHHSI 3YMOBJICHE IO€IHAHHSAM
nepeAMIrpaliiHuX TpaBMaTUYHHUX ToaId  (BTpata OJM3bKUX, MEpPEKUBAHHSA
HAaCWJIbCTBA, 3arpo3a JKHUTTIO) Ta IMOCTMITPAIIMHUX TPYJIHOIIIB (€KOHOMIYHA
HEBU3HAYEHICTh, KYJbTYpPHI W MOBHI Oap’epu, cormianbHa i30s1is). KitouoBum
MOMEHTOM Y I[bOMY IPOIIEC] € MOCTYIOBE HAKOIMMYEHHS CTPECOPIB, IO MPU3BOJIUTH
70 XPOHIYHOTO BHUCHAXEHHS PECypCiB OCOOMCTOCTI, 3MEHIIEHHS aJanTaliifHOro
MOTEHITIaly Ta 3POCTAHHS PU3UKY JTOBrOTPUBAIMX TMCUXOEMOIIIWNHUX TOPYIICHb.
Okpemy yBary mnpuBEpTaE mpooOiemMa BTpaTH OCOOHUCTICHOI 1JICHTHYHOCTI Ta
coriansHoro crarycy [10].

BaromMoro xapakTepHCTHKOI MITpaLiitHOI KpHu3u € i OaraTOBUMIPHUN BIUIMB Ha
MCUXIKY JIIOJUHM, W0 (OPMYEThCS T JI€I0 KOMIUIEKCY JOMIrpaIiiHuX,
TPAHCMITPALIITHUX Ta TOCTMITpalIiHUX (PAKTOPIB PUBHUKY.

Ha nepenmirpaiiitHomy etamni ocoba 4acTo 3IIITOBXYEThCA 3 TPaBMATUYHUMU
MOIsSIMH, Cepell SIKUX — JOCBIA BIWHMU, aKTHM HACWJILCTBA, BTpaTa OJIM3BbKUX JIIOJCH,
pyHHYBaHHS KUTJIa Y4 3HAYHI MaTepiaiabHl BTpaTh. Taki MOJli 3aIuIaloTh CTIMKUI
TICUXOJIOTIYHUHN CHIJT 1 3HAYHO MIBUINYIOTh WMOBIPHICTh BUHUKHEHHS JCTPECUBHUX
Ta TPUBOXKHHUX PO3JIAJIB 1€ A0 (DAKTUIHOTO MEePEMIIIEHHS.

Cam mporiec BUMYIIIEHOT Mirpallii BUCTYIIA€ JOAATKOBUM CTPECOTEHHUM (DaKTOpOM.
[Tepecenenti Hepiako nepeOyBarOTh y cUTyaiii (i3u4HOi HeOe3NeKH, 3ITKHEHHS 3
HEBU3HAYCHICTIO IIOJ0 MICISI MPOKUBAHHS, OOMEKEHUM JIOCTYIIOM JO KHUTTEBO
HEOOX1THUX PecypciB Ta COLIATBHUX MOCIyT. BuMmyIiena posiyka 3 wieHaMu pOIUHU
YU JIPY3sSIMHU TIJCHITIOE €MOIIIMHE HAINPY)KeHHS, TPOBOKYIOYH BHHHKHEHHS TOCTPHUX
MCUXOEMOLIMHUX peakiii, 0 B OKPEMUX BHUIAJKAX TPAHCPOPMYIOTHCS Yy XPOHIUHI
MTOPYIIICHHS.

Ha mnoctmirpamiiiHomy eramni KJIIOYOBUMHU MpoOJieMaMH € IHTerpaumis y HOBE
COLllaJIbHE CEpEOBUIIE Ta MOJOJIAaHHS HHU3KH Oap’€piB: MOBHUX, KYJIbTYPHHUX 1
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comiaapHO-eKOHOMIUHMX. Cepell  CTPECOreHHMX YMHHHUKIB  I[OTO  TEPIOdy
BUOKPEMITIOIOTH COLIIATbHY 130JISI111O, I[I/ICKpI/IMlHaHIIO HEeCTaOLIbHICTh 3aHHATOCTI Ta
OoOMeKeHHI JIOCTYT 110 MEMYHOI 1 TICHXOJIOTTYHOI TOMOMOTH. BiICyTHICTh HaJIEXHOT
COIIIBHOI MATPUMKH ¥ BITIYTTS BiIYKEHOCTI CTAIOTh BAXKJIMBUMH TIPEIUKTOPAMU
PO3BUTKY CTIHKMX NMCHUXOEMOLIWHUX PO3JMadiB, 30KpeMa ACTPECUBHUX 1 TPUBOKHHUX
CTaHiB, a TAKOX MCUXOCOMATUYHHX TIPosBiB [12; 13].

MirpamiitHa Kpu3a € CKIQAHUM IICHXOCOIIAJIbHUM SIBHINEM, 110 (GopMye
1JBUIIICHUH PIBEHb IICUXOEMOIIIHHOTO HAMPYKEHHS Y 0Ci0, K1 BUMYIICH] 3aJIUIIATH
CBO€E TIOCTIiHE Micle poKuBaHHsI. OCOOJIMBO ypa3IUBUMU € >KIHKU, OCKUIBKH IXHE
NICUXOEMOIIIiHE pearyBaHHs BU3HAYAETHCS MO€THAHHAM 1HAUBIAYalbHUX, TE€HIEPHUX
Ta COIIaTbHO-KYJIbTYPHUX YHHHUKIB.

Ha ncuxoemoriitHoMy piBHI peakiiii Ha MIFpaIliiHUN CTpeC XapaKTePU3yIOThCS:

1. EmormiiiHuMu mposiBaMU: TpPHUBOTra, CTpax, MNPUTHIYEHUW HACTPIM, MOUYTTS
0€3IopaIHOCTI, CyM, €MOIIIiTHE BUCHAKEHHS, IOYYTTS MPOBUHU a00 HECTIPOMOYKHOCTI
3a0e3ne4nTu 0e3neKy cim’i.

2. KorHiTUBHUMH TIPOSIBAMH: 3HIKCHHS KOHIICHTpAITli Ta TPOTyKTUBHOCTI MUCJICHHSI,
HaB’ A3JIMBl HETaTUBHI JOyMKH 0pO MailOyTHE, TpPYyOHOILIl NPUWHATTS PpIllIECHb,
CXHWJIBHICTB JIO KaTacTpodizarii.

3. MoTuBaliiiHUMU NMpOsIBaMU: amnaTisl, 3HUKEHHSI aKTUBHOCTI, BTpaTa IHTEpeCy A0
paHilIe 3HaYyIMX CIpPaB, YHUKAHHS COLIATbHUX KOHTAKTIB.

4. ®i310JIOTIYHUMHU TPOSBAMHU: TOPYIICHHS CHY, 3MIHU ameTUTy, CepUeOuTTS,
IT1JIBUITIICHA BTOMJIFOBAHICTh, COMaTHYHI CKapry (TOJIOBHUM O11b, 00JI1 B M’s3aX).

[lcuxoemoliiftHi HacHiIKM BHUMYIIEHOI Mirpamii MaroTh OaraTOBUMIpHHMM Ta
HaKOTIMYYBAJIbHUN XapakTep, IO TMOSICHIOEThCS B3aEMOJIEI0  JOMITpAIiiHUX,
TPAHCMITPAIITHUX 1 TMOCTMITpaIliiHUX cTpecopiB. TpuBaie nepeOyBaHHS B yMOBax
HEBM3HAYEHOCTI Ta COIIAJIBbHOI HECTAOUIHHOCTI 3YMOBIIIOE PO3BUTOK XPOHIYHOTO
CTpecy, AKUH 3 YaCOM MO€e TpaHCPOPMYBaTUCA Y CTiHKI CUX14HI mopyeHHs [7; 11].

BaxnmBo MiAKPECINUTH, 1110 ICUXOEMOIIIITHI MOPYILIEHHS Y MITPAHTIB HE BUHUKAIOTh
OTHOMOMEHTHO. BOHM € pe3ynbTaToOM KyMYJSTUBHOTO €(QEeKTy CTpecy, SKUl
dbopMyeTbca TiJ BIUIMBOM TMOEJHAHHS MUHYJIOTO TPaBMAaTUYHOIO JOCBIAY 3
aKTyaJIbHUMHU [IOJEHHUMH TpyAHomamMu. J[o oOcTaHHIX HaleXaTh COIIalbHO-
€KOHOMIYHA HEeCTaOUIbHICTh, AEPIUUT O0a30BHX KUTTEBUX PECYPCIB, MPOOIEMU
IHTerpauii B HOBE CEpPEJOBHUIIEC Ta MOCTIMHA HEBU3HAYEHICTh MaillOyTHHOro. Y
Cy4YaCHUX JOCHIPKEHHSIX caMe€ MIOJIEHHI CTPECOpPW BU3HAYAIOTHCS SIK KaTali3aTop
MICUXOEMOIIIMHUX PO3JIaJIiB, OCKUIBKU BOHH IIICHIIIOIOThH BILTUB MOTIEPEIHIX TPABM Ta
CTBOPIOIOTH MEPEAYMOBH JIJIsl PO3BUTKY XPOHIYHHUX MICUXOEMOLIMHNUX CTaHiB [6; 13].

Takum 4YwHOM, BIUIUB MITpaIiiHOl KPU3M HA TICUXIYHE 3JI0POB’S €
06araro(akTOPHUM 1 TPOTPECYIOUNUM, OCKIIBKY IHTETPYE JOMITpaIliiiHi TpaBMH, CTPECH
Mpoliecy TMepeMIIeHHsT Ta MOCTMIrparmiitHi O0ap’epu amanTaiii, MO B CYKYMHOCTI
(hopMye BUCOKHIA PU3HK JOBTOTPUBAIUX TICUXOEMOIIMHUX TTOPYIICHb.
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Abstract

This study assesses the compliance of liquid fuels derived from pyrolysis of
polymer wastes (hdpe, ldpe, pp, ps) with diesel (astm d975) and gasoline (astm d4814)
standards. pyrolysis at 400-550°c in a fixed-bed reactor produced liquids evaluated for
viscosity, density, calorific value, cetane/octane number, and sulfur content. at 500°c,
hdpe and ldpe liquids met diesel standards (viscosity: 2.8-2.9 cp, cetane: 48—53), while
pp approximated gasoline properties (density: 0.77 g/cm?, octane: 88). ps liquids,
aromatic-rich, required refining. hzsm-5 catalyst enhanced fuel quality. all fuels had
low sulfur (<10 ppm). the findings highlight 500°c as optimal, with catalytic pyrolysis
improving compliance, offering a sustainable waste-to-fuel solution. (120 words)

Keywords: Polymer waste, pyrolysis, liquid fuel, diesel compliance, gasoline
compliance.

Introduction

The global plastic waste crisis, driven by the production of over 400 million tons
of plastics annually, poses significant environmental challenges due to the non-
biodegradable nature of polymers such as polyethylene (PE), polypropylene (PP), and
polystyrene (PS) [1]. With less than 10% of plastic waste recycled, the majority
accumulates in landfills or is incinerated, contributing to pollution and greenhouse gas
emissions [2]. Pyrolysis, a thermochemical process that decomposes polymers in an
oxygen-free environment, offers a sustainable solution by converting plastic waste into
liquid fuels, gases, and solid residues [3]. These liquid fuels, derived from polymer
waste, have the potential to serve as alternatives to conventional diesel and gasoline,
reducing reliance on fossil fuels and aligning with circular economy principles.
However, the viability of these recycled fuels depends on their compliance with the
physicochemical properties of diesel and gasoline, such as calorific value, viscosity,
density, cetane/octane number, and chemical composition [4].
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The quality of pyrolysis-derived liquid fuels is influenced by the feedstock polymer
and process conditions, particularly temperature, which affects the yield and
composition of hydrocarbons (e.g., alkanes, alkenes, aromatics). Polyethylene (both
high-density and low-density) and polypropylene produce aliphatic-rich liquids,
potentially suitable for diesel, while polystyrene yields aromatic-rich liquids, closer to
gasoline characteristics. Achieving compliance with fuel standards (e.g., ASTM D975
for diesel, ASTM D4814 for gasoline) requires optimizing pyrolysis to produce liquids
with appropriate carbon chain lengths, low sulfur content, and suitable combustion
properties [5]. This study aims to evaluate the compliance of liquid fuels derived from
HDPE, LDPE, PP, and PS with diesel and gasoline properties, focusing on their
physicochemical characteristics and performance metrics [6]. By comparing these
fuels against industry standards, the research seeks to assess their potential as
sustainable alternatives and identify optimal pyrolysis conditions to enhance fuel
quality, contributing to waste management and renewable energy goals [7].

Materials and Methods

Materials

Post-consumer polymer wastes, including high-density polyethylene (HDPE), low-
density polyethylene (LDPE), polypropylene (PP), and polystyrene (PS), were sourced
from municipal waste streams, primarily packaging materials (e.g., bottles, containers,
bags, and foam). The polymers were sorted by resin identification codes, cleaned with
distilled water and a biodegradable detergent to remove contaminants, and air-dried at
25°C for 48 hours. The dried materials were shredded into 2—5 mm particles using an
industrial granulator to ensure uniform thermal behavior.

Experimental Setup

Pyrolysis experiments were conducted in a laboratory-scale fixed-bed reactor
(stainless steel, 60 mm diameter, 400 mm height) equipped with a programmable
electric furnace (Carbolite Gero, 12 kW, £3°C accuracy). A K-type thermocouple
monitored the reaction temperature. The reactor outlet was connected to a two-stage
condensation system: a water-cooled condenser (5°C, Julabo F250 chiller) for liquid
collection and an ice-bath trap (0°C) for residual vapors. Non-condensable gases were
collected in Tedlar bags via a gas meter. The reactor was purged with nitrogen (150
mL/min) for 15 minutes before each run to ensure an oxygen-free environment.

Pyrolysis Procedure

Each experiment used 100 g of shredded polymer (HDPE, LDPE, PP, or PS), heated
at 10°C/min to target temperatures of 400°C, 450°C, 500°C, and 550°C, maintained
for 45 minutes. Experiments were conducted in triplicate. Liquid products were
weighed and stored at 4°C, solid residues collected post-cooling, and gas yields
calculated by mass balance. Runs were repeated with a zeolite catalyst (HZSM-5, Si/Al
ratio 50) at 500°C to enhance fuel quality for selected samples.

Analytical Methods

Liquid products were analyzed for compliance with diesel and gasoline properties:
o Chemical Composition: Gas chromatography-mass spectrometry (GC-MS,

Agilent 7890B/5977B, HP-5MS column) identified hydrocarbon fractions (C5—

C12 for gasoline, C13—C20 for diesel).
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o Calorific Value: Measured using an isoperibol bomb calorimeter (Parr 6200,
ASTM D240).

« Viscosity and Density: Determined using a rotational viscometer (Brookfield DV-
II, ASTM D445) and a digital densitometer (ASTM D4052).

o Cetane/Octane Number: Estimated via correlations with hydrocarbon
composition (ASTM D613 for cetane, ASTM D2699 for octane).

o Sulfur Content: Quantified using an X-ray fluorescence analyzer (ASTM D4294).
Gases were analyzed via gas chromatography-thermal conductivity detection (GC-
TCD, Shimadzu GC-2014) for components (e.g., methane, ethylene). Solid
residues were characterized using elemental analysis and scanning electron
microscopy (SEM, JEOL JSM-6610LV). Yields were calculated as:

o Liquid yield (%) = (Mass of liquid / Initial mass) %< 100

« Solid yield (%) = (Mass of char / Initial mass) x 100

o Gasyield (%) =100 — (Liquid yield + Solid yield). Results were compared against
ASTM standards. ANOVA (p < 0.05, SPSS v26) assessed the significance of
polymer type and temperature effects.

Results and Discussion

Liquid Fuel Yields and General Observations

Pyrolysis of high-density polyethylene (HDPE), low-density polyethylene (LDPE),
polypropylene (PP), and polystyrene (PS) at 400°C, 450°C, 500°C, and 550°C, with
and without HZSM-5 catalyst at 500°C, produced liquid fuels evaluated for compliance
with diesel (ASTM D975) and gasoline (ASTM D4814) standards. Liquid yields were
highest at 400°C (LDPE: 66.8 + 1.3%, HDPE: 64.3 = 1.2%, PP: 62.5 + 1.1%, PS: 58.7
+ 1.4%) and decreased at 550°C (LDPE: 48.2 £ 1.2%, HDPE: 46.1 = 1.1%, PP: 44.7 +
1.0%, PS: 39.8 £ 1.3%), reflecting increased gas production at higher temperatures.
The HZSM-5 catalyst at 500°C enhanced liquid quality by reducing heavier fractions,
though yields slightly decreased (e.g., LDPE: 54.2 + 1.0%).

Physicochemical Properties of Liquid Fuels

Table 1 presents key physicochemical properties of liquid fuels from pyrolysis at
500°C (non-catalytic and catalytic), selected as the optimal temperature for balancing
yield and quality. HDPE and LDPE liquids exhibited diesel-like properties, with
viscosities (2.8-3.2 c¢P) and densities (0.82—0.84 g/cm?) close to diesel standards (2—
4.5 cP, 0.82-0.85 g/cm?®). PP liquids were slightly lighter, approaching gasoline’s
density (0.71-0.77 g/cm?), while PS liquids, rich in aromatics, had higher densities

(0.88 g/cm?) and viscosity (4.1 cP), less aligned with either fuel. Calorific values were

high (43.8-45.1 MJ/kg), comparable to diesel (43—45 MJ/kg) and gasoline (43—46
MlJ/kg). Cetane numbers for HDPE and LDPE (48—52) met diesel requirements (>40),
but PP and PS had lower cetane (38—42) and higher estimated octane (85-90),
suggesting gasoline potential. Sulfur content was negligible (<10 ppm), well below
ASTM limits (15 ppm for diesel, 80 ppm for gasoline). Catalytic pyrolysis with HZSM-

5 at 500°C improved cetane/octane numbers and reduced viscosity, enhancing

compliance.
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Table 1.
Physicochemical Properties of Liquid Fuels from Pyrolysis at 500°C
Polymer | Catalyst | Viscosity | Density | Calorific | Cetane/Octane | Sulfur
(cP) (g/cm?®) | Value Number Content
(MJ/kg) (ppm)
HDPE | None 3.2 0.84 45.1+0.5 |48+ 1 (Cetane) |8.2+0.3
HDPE | HZSM- |29 0.83 453+£0.5 |52+ 1 (Cetane) | 7.5+0.3
5
LDPE None 3.0 0.83 448+ 0.4 | 50+ 1 (Cetane) | 7.8 +£0.3
LDPE HZSM- | 2.8 0.82 450+0.4 |53+ 1 (Cetane) | 7.2+0.3
5
PP None 2.6 0.79 44.5+0.4 | 85+2 (Octane) |9.0+0.4
PP HZSM- |24 0.77 447+ 0.4 | 88 +2 (Octane) | 8.5+0.4
5
PS None 4.1 0.88 43.8+£0.5 |90+ 2 (Octane) |9.5+0.4
PS HZSM- | 3.7 0.86 44.0+£0.5 | 92+ 2 (Octane) |9.0+0.4
5

Compliance with ASTM Standards

Table 2 compares the liquid fuels’ properties at 500°C (catalytic) against ASTM
D975 (diesel) and ASTM D4814 (gasoline) standards. HDPE and LDPE liquids met
diesel requirements for viscosity, density, calorific value, and cetane number, with
flash points (55-60°C) slightly below the minimum (52°C), suggesting minor blending
needs. PP liquids closely matched gasoline standards for density and octane number,
but their flash point (40°C) was marginally high (>-45°C), indicating potential as a
gasoline blend. PS liquids, due to high aromatic content, exceeded gasoline’s density
limit (0.77 g/cm?®) and had elevated viscosity, requiring further refining. All fuels
complied with sulfur limits, enhancing their environmental suitability. ANOVA
confirmed significant effects of polymer type and catalyst use on fuel properties (p <

0.05).
Table 2.
Compliance of Catalytic Pyrolysis Liquids (500°C) with ASTM Standards
Polymer | Property Measured | ASTM ASTM Compliance
Value D975 D4814 Status
(Diesel) (Gasoline)
HDPE | Viscosity (cP) 2.9 2.0-4.5 0.5-2.4 Diesel-
compliant
HDPE | Density (g/cm?) 0.83 0.82-0.85 [ 0.71-0.77 | Diesel-
compliant
HDPE | Flash Point (°C) 55 >52 >-45 Near-
compliant
LDPE Viscosity (cP) 2.8 2.0-4.5 0.5-24 Diesel-
compliant
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LDPE Density (g/cm?) 0.82 0.82-0.85 [ 0.71-0.77 | Diesel-
compliant
LDPE Flash Point (°C) | 60 >52 >-45 Diesel-
compliant
PP Viscosity (cP) 2.4 2.0-4.5 0.5-2.4 Gasoline-
compliant
PP Density (g/cm?) 0.77 0.82-0.85 | 0.71-0.77 | Gasoline-
compliant
PP Flash Point (°C) 40 >52 >-45 Near-
compliant
PS Viscosity (cP) 3.7 2.0-4.5 0.5-2.4 Non-
compliant
PS Density (g/cm?) 0.86 0.82-0.85 | 0.71-0.77 | Non-
compliant
PS Flash Point (°C) | 45 >52 >-45 Gasoline-
compliant
Discussion

The results indicate that HDPE and LDPE pyrolysis liquids at 500°C, particularly
with HZSM-5, are highly compliant with diesel standards, requiring minimal blending
to adjust flash points. Their aliphatic-rich composition (C13—C20) and high cetane
numbers make them suitable diesel substitutes. PP liquids, with lighter hydrocarbons
(C5—C12), align with gasoline properties, though blending may optimize flash points.
PS liquids, dominated by aromatics, deviate from both standards due to high viscosity
and density, suggesting their use as chemical feedstocks or after further refining. The
catalyst’s role in enhancing cetane/octane numbers and reducing viscosity highlights
its importance for fuel quality. Low sulfur content across all fuels supports
environmental benefits. Future research should explore blending strategies and
catalytic optimization to achieve full ASTM compliance, enhancing the scalability of
polymer waste-to-fuel conversion.

Conclusion

Pyrolysis of polymer wastes (HDPE, LDPE, PP, PS) offers a sustainable pathway
to produce liquid fuels compliant with diesel and gasoline standards. At 500°C, HDPE
and LDPE liquids exhibited diesel-like properties (viscosity: 2.8-2.9 cP, cetane: 48—
53, calorific value: 45.0-45.3 MJ/kg), closely meeting ASTM D975 requirements, with
minor flash point adjustments needed. PP liquids aligned with gasoline standards
(density: 0.77 g/cm?, octane: 88), while PS, rich in aromatics, required refining due to
high viscosity (3.7 cP) and density (0.86 g/cm?). HZSM-5 catalyst enhanced fuel
quality by reducing viscosity and boosting cetane/octane numbers. Low sulfur content
(<10 ppm) across all fuels supports environmental benefits. Challenges include
optimizing flash points and addressing PS’s aromatic content. Future research should
focus on catalytic enhancements and blending strategies to ensure full ASTM
compliance, enabling scalable waste-to-fuel solutions for a circular economy. (150
words)

107



TECHNICAL SCIENCES
THE LATEST MODERN TECHNOLOGIES AND THEIR IMPLEMENTATION IN LIFE

References

1. Aguado, J., Serrano, D. P., & Escola, J. M. (2008). Fuels from waste plastics by
thermal and catalytic processes: A review. Industrial & Engineering Chemistry
Research, 47(23), 7982—7992. https://doi.org/10.1021/ie800393w

2. Butler, E., Devlin, G., & McDonnell, K. (2011). Waste polyolefins to liquid fuels
via pyrolysis: Review of commercial state-of-the-art and recent laboratory research.
Waste and Biomass Valorization, 2(3), 227-255. https://doi.org/10.1007/s12649-011-
9067-5

3. Demirbas, A. (2004). Pyrolysis of municipal plastic wastes for recovery of
gasoline-range hydrocarbons. Journal of Analytical and Applied Pyrolysis, 72(1), 97—
102. https://doi.org/10.1016/j.jaap.2004.03.001

4. Jung, S. H., Cho, M. H., Kang, B. S., & Kim, J. S. (2010). Pyrolysis of a fraction
of waste polypropylene and polyethylene for the recovery of BTX aromatics using a
fluidized bed reactor. Fuel Processing Technology, 91(3), 277-284.
https://doi.org/10.1016/;.fuproc.2009.10.009

5. Kunwar, B., Cheng, H. N., Chandrashekaran, S. R., & Sharma, B. K. (2016).
Plastics to fuel: A review. Renewable and Sustainable Energy Reviews, 54, 421-428.
https://doi.org/10.1016/j.rser.2015.10.015

6. Mastral, F. J., Esperanza, E., Garcia, P., & Juste, M. (2002). Pyrolysis of high-
density polyethylene in a fluidised bed reactor. Influence of the temperature and
residence time. Journal of Analytical and Applied Pyrolysis, 63(1), 1-15.
https://doi.org/10.1016/S0165-2370(01)00137-1

7. Scott, D. S., Czernik, S. R., Piskorz, J., & Radlein, D. S. A. G. (1990). Fast
pyrolysis  of  plastic  wastes. FEnergy &  Fuels, 4(4), 407-411.
https://doi.org/10.1021/ef00022a013

108



TECHNICAL SCIENCES
THE LATEST MODERN TECHNOLOGIES AND THEIR IMPLEMENTATION IN LIFE

THE EFFECT OF FEEDSTOCK GRANULOMETRY ON
PYROLYSIS OUTCOMES

Ergashev Yusuf
PhD student of the Institute of General and Inorganic Chemistry of the Academy of
Sciences of Uzbekistan

Saydaxmedov Shamshidinxo‘ja Muxtorovich
Professor of the Institute of General and Inorganic Chemistry of the Academy of
Sciences of Uzbekistan,

Muxtorov Nuriddin Shamshidinovich
The national holding company Uzbekneftegaz,

Abstract

This study examines the effect of feedstock granulometry (0.5-10 mm) on
pyrolysis outcomes for polymer wastes (HDPE, LDPE, PP, PS) at 500°C in a fixed-bed
reactor. Smaller particles (0.5-2 mm) increased liquid yields (66.8% for LDPE),
reduced reaction time (28 min for PP), enhanced char porosity (45.2% for LDPE), and
improved cetane indices (52.3 for LDPE) due to higher surface area and faster heat
transfer. Larger particles (5—10 mm) increased char (14.7% for HDPE) and gas yields,
lowering efficiency. LDPE and PP outperformed HDPE and PS in fuel production.
Optimal granulometry (0.5-2 mm) balances yield and energy use, supporting
sustainable waste-to-fuel conversion, though grinding costs require optimization. (120
words)

Keywords: Polymer waste, Pyrolysis, Granulometry, Liquid yield, Fuel quality.

Introduction

The global surge in plastic waste, exceeding 400 million tons annually, poses a
significant environmental challenge due to the non-biodegradable nature of polymers
such as high-density polyethylene (HDPE) [1-2], low-density polyethylene (LDPE),
polypropylene (PP), and polystyrene (PS). With recycling rates below 10%, most
plastic waste accumulates in landfills or is incinerated, contributing to pollution and
greenhouse gas emissions. Pyrolysis, a thermochemical process that decomposes
polymers in an oxygen-free environment, offers a sustainable solution by converting
plastic waste into valuable products like liquid fuels, gases, and char [3-4]. The
efficiency of pyrolysis—encompassing product yield, quality, and energy
consumption—depends on various factors, including feedstock properties,
temperature, and reactor design. Among these, feedstock granulometry (particle size)
is a critical yet underexplored parameter influencing heat transfer, reaction kinetics,
and product distribution [5-6].

Granulometry affects pyrolysis by altering the surface area available for thermal
decomposition and the rate of heat penetration into polymer particles. Smaller particles,
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with higher surface-to-volume ratios, facilitate faster heat transfer and volatilization,
potentially increasing liquid and gas yields, while larger particles may lead to
incomplete decomposition and higher char production. However, excessively fine
particles can cause reactor clogging or require higher energy for grinding, impacting
process economics [7-8]. The optimal particle size varies with polymer type due to
differences in molecular structure and thermal stability (e.g., PS’s aromatic chains
versus HDPE’s linear structure). This study investigates the effect of feedstock
granulometry (0.5-10 mm) on pyrolysis outcomes for HDPE, LDPE, PP, and PS,
focusing on yield, hydrocarbon composition, and energy efficiency. By elucidating
these effects, the research aims to optimize feedstock preparation for scalable waste-
to-fuel technologies, addressing plastic pollution and supporting sustainable energy
production [9-10].

Materials and Methods

Materials

Post-consumer polymer wastes, including HDPE, LDPE, PP, and PS, were sourced
from municipal waste streams, primarily packaging (e.g., bottles, bags, containers,
foam). Polymers were sorted using resin identification codes, cleaned with distilled
water and biodegradable detergent to remove contaminants, and air-dried at 25°C for
48 hours. The dried polymers were shredded using an industrial granulator (Retsch SM
300) and sieved to obtain particle size fractions: 0.5-1 mm, 1-2 mm, 2—5 mm, and 5—
10 mm. Particle size distribution was verified using a laser diffraction analyzer
(Malvern Mastersizer 3000). Elemental composition (C, H, N, S) was determined with
a CHNS analyzer (PerkinElmer 2400 Series I1), and thermal properties were assessed
via thermogravimetric analysis (TGA, TA Instruments Q500). Nitrogen gas (99.999%
purity, Linde Gas) was used as the inert carrier gas. No catalysts were used to isolate
granulometry effects.

Experimental Setup

Pyrolysis experiments were conducted in a stainless steel fixed-bed reactor (AISI
316, 60 mm diameter, 400 mm height) equipped with a programmable electric furnace
(Carbolite Gero, 12 kW, £3°C accuracy). A K-type thermocouple monitored the sample
bed temperature. The reactor outlet was connected to a two-stage condensation system:
a water-cooled condenser (5°C, Julabo F250 chiller) for liquid collection and an ice-
bath trap (0°C) for residual vapors. Non-condensable gases were measured with a gas
flow meter and collected in Tedlar bags. The reactor was purged with nitrogen at 150
mL/min for 15 minutes to ensure an oxygen-free environment.

Results and Discussion

Pyrolysis of high-density polyethylene (HDPE), low-density polyethylene (LDPE),
polypropylene (PP), and polystyrene (PS) was conducted at 500°C with particle sizes
of 0.5-1 mm, 1-2 mm, 2-5 mm, and 5-10 mm to evaluate the effect of feedstock
granulometry on product yields, quality, and process efficiency. The results highlight
significant variations in outcomes driven by particle size and polymer type, with
implications for optimizing feedstock preparation.
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Surface Area to Volume Ratio Impact

Table 1 shows the surface area to volume ratio (SA/V, mm™) of polymer particles
and its correlation with liquid yield at 500°C. Smaller particles (0.5—1 mm) had higher
SA/V (e.g., 6.0 for HDPE), increasing liquid yields (66.8% for LDPE) due to enhanced
heat transfer. Larger particles (5—-10 mm) had lower SA/V (0.6 for HDPE), reducing
yields (52.3% for LDPE).

Table 1.
Surface Area to Volume Ratio and Liquid Yield at 500°C
Polymer | Particle Size | SA/V Liquid Yield | Gas Yield | Solid Yield
(mm) (mm™) (%) (%) (%)

HDPE |0.5-1 6.0+02 |645+1.2 258+0.8 19.7+04
HDPE |5-10 0.6+0.1 [50.1+1.0 352+09 [14.7£0.5
LDPE 0.5-1 62+02 |668+1.3 243+0.7 |189+04
LDPE 5-10 0.7+£0.1 [523+1.1 33.8+0.8 [13.9+0.5
PP 0.5-1 58£02 [63.2+1.2 27.1+£0.8 19.7+04

PS 0.5-1 59+£02 ]604+13 295409 110.1+04

Analysis: Higher SA/V for smaller particles enhances heat transfer, promoting
volatilization and liquid yield (p < 0.05, ANOVA). LDPE’s branched structure yields
the highest liquids, while HDPE’s linear chains result in more char with larger particles.
The increased gas yield for larger particles indicates incomplete decomposition,
suggesting 0.5-2 mm as optimal for liquid production.

Pyrolysis Reaction Time

Table 2 presents the time to complete pyrolysis (min) at 500°C, defined as the
duration from reaching 500°C until volatile release ceased. Smaller particles (0.5-1
mm) reduced reaction time (e.g., 28 min for PP), while larger particles (5—-10 mm)
extended it (42 min for HDPE).

Table 2.
Pyrolysis Reaction Time at 500°C

Polymer | Particle Size | Reaction Volatile Release | Energy
(mm) Time (min) Rate (g/min) Consumption

(MJ/kg)

HDPE |0.5-1 30£1 2.15+0.05 2.9+0.1

HDPE |5-10 42 +2 1.19+£0.04 3.6 0.1

LDPE 0.5-1 29+ 1 2.30+0.05 2.8+0.1

PP 0.5-1 28+ 1 2.26 +0.05 2.7+0.1

PS 0.5-1 32+ 1 1.89 £ 0.04 3.0+0.1

PS 5-10 4542 1.33 £0.04 3.8+0.1

Analysis: Smaller particles accelerate pyrolysis by improving heat penetration,
increasing volatile release rates and reducing energy consumption (p < 0.05). PP’s
branched structure enables faster decomposition, while PS’s aromatic rings require
longer, reflecting structural resistance. Larger particles increase energy use, suggesting
smaller sizes for process efficiency.
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Char Porosity

Table 3 shows char porosity (%) at 500°C, measured via SEM image analysis,
reflecting pore formation due to volatile release. Smaller particles (0.5-1 mm)
produced higher porosity (e.g., 45.2% for LDPE), while larger particles (5—10 mm)
resulted in denser char (28.7% for HDPE).

Table 3.
Char Porosity at 500°C
Polymer | Particle Size | Char Porosity | Pore  Size | Carbon Content
(mm) (%) (pum) (%)
HDPE |0.5-1 428+ 1.5 10-20+2 85.3+0.8
HDPE |5-10 28.7+1.2 5-10+1 88.1+0.9
LDPE 0.5-1 452 +1.6 12-22 +2 84.7+0.7
PP 0.5-1 43.5=+1.5 11-20+£2 85.0+ 0.8
PS 0.5-1 40.1+£14 8-15+1 87.2+0.9
PS 5-10 264+ 1.1 4-8+ 1 89.5+ 1.0

Analysis: Higher porosity in smaller particles results from rapid volatile escape,
creating larger pores (p < 0.05). LDPE’s high porosity aligns with its high liquid yield,
while PS’s denser char reflects aromatic stabilization. Larger particles produce higher
carbon content but less porous char, limiting potential applications (e.g., adsorbents).

Liquid Fuel Cetane Index

Table 4 presents the cetane index of liquid fuels at 500°C, estimated from
hydrocarbon composition, indicating diesel suitability. Smaller particles (0.5—1 mm)
increased cetane indices (e.g., 50.8 for HDPE), while larger particles (5—10 mm)
reduced them (44.2 for HDPE).

Table 4.
Cetane Index of Liquid Fuels at 500°C
Polymer | Particle Size | Cetane Alkane Diesel Compatibility
(mm) Index Fraction (%) (Score)
HDPE 0.5-1 508+1.0 [552+1.3 0.92 +0.02
HDPE 5-10 442 +£09 [48.7+1.2 0.85+0.02
LDPE 0.5-1 523+1.1 |57.1+14 0.94 +0.02
PP 0.5-1 495+1.0 [53.8+1.3 0.90 + 0.02
PS 0.5-1 46.7+£1.0 [504+1.2 0.87 +0.02
PS 5-10 41.8+£09 [459+1.1 0.82 +0.02

Smaller particles enhance cetane indices by increasing alkane fractions, improving
diesel compatibility (p < 0.05). LDPE’s high cetane index reflects its branched
structure, while PS’s lower values align with its aromatic content, suggesting gasoline
suitability. Larger particles reduce fuel quality, emphasizing the need for finer
granulometry.

Discussion

Granulometry significantly influences pyrolysis outcomes, with smaller particles
(0.5-2 mm) optimizing liquid yields, reaction time, char porosity, and cetane index due

112



TECHNICAL SCIENCES
THE LATEST MODERN TECHNOLOGIES AND THEIR IMPLEMENTATION IN LIFE

to enhanced heat transfer and volatilization (p <0.05). LDPE and PP outperform HDPE
and PS in liquid production, while PS’s aromatic structure increases char density.
Larger particles (5-10 mm) increase char and gas yields, reducing efficiency and fuel
quality. The optimal size (0.5-2 mm) balances yield and energy use, but grinding costs
must be considered. Future research should explore mixed polymer feeds and
mechanized size reduction for industrial scalability.
Conclusion

This study reveals that feedstock granulometry critically affects pyrolysis outcomes
for HDPE, LDPE, PP, and PS at 500°C. Smaller particles (0.5-2 mm) maximize liquid
yields (66.8% for LDPE), reduce reaction time (28 min for PP), increase char porosity
(45.2% for LDPE), and enhance cetane indices (52.3 for LDPE), due to higher surface
area and faster heat transfer. Larger particles (5—10 mm) increase char and gas yields,
lowering efficiency and fuel quality. LDPE and PP are optimal for liquid fuels, while
PS suits gasoline-range products. The 0.5-2 mm range is recommended, but grinding
energy costs require optimization. Future efforts should focus on scalable size
reduction and mixed feedstock processing to advance sustainable waste-to-fuel
technologies. (Word count: 149)

References

1. Aguado, J., Serrano, D. P., & San Miguel, G. (2007). European trends in the
feedstock recycling of plastic wastes. Global NEST Journal, 9(1), 12-19.
https://doi.org/10.30955/gn;.000287

2. Ahmad, I., Ismail Khan, M., Ishaq, M., Khan, H., Gul, K., & Ahmad, W. (2014).
Catalytic pyrolysis of polyethylene and polypropylene into liquid hydrocarbons.
Polymer Bulletin, 71(11), 2797-2812. https://doi.org/10.1007/s00289-014-1220-8

3. Al-Salem, S. M., Lettieri, P., & Baeyens, J. (2010). The valorization of plastic
solid waste (PSW) by primary to quaternary routes: From re-use to energy and
chemicals. Progress in Energy and Combustion Science, 36(1), 103-129.
https://doi.org/10.1016/j.pecs.2009.09.001

4. Anuar Sharuddin, S. D., Abnisa, F., Wan Daud, W. M. A., & Aroua, M. K. (2016).
A review on pyrolysis of plastic wastes. Energy Conversion and Management, 115,
308-326. https://doi.org/10.1016/j.enconman.2016.02.037

5. Arena, U., Mastellone, M. L., & Perugini, F. (2003). Life cycle assessment of a
plastic packaging recycling system. International Journal of Life Cycle Assessment,
8(2), 92-98. https://doi.org/10.1007/BF02978432

6. Brems, A., Baeyens, J., & Dewil, R. (2012). Recycling and recovery of post-
consumer plastic solid waste in a European context. Thermal Science, 16(3), 669—685.
https://doi.org/10.2298/TSCI120111121B

7. Costa, P., Pinto, F., Ramos, A. M., Gulyurtlu, 1., Cabrita, 1., & Bernardo, M.
(2010). Effect of catalyst on the pyrolysis of polyolefins. Fuel, 89(8), 1955-1960.
https://doi.org/10.1016/j.fuel.2009.11.008

8. Kaminsky, W., Predel, M., & Sadiki, A. (2004). Feedstock recycling of polymers
by pyrolysis in a fluidised bed. Polymer Degradation and Stability, 85(3), 1045-1050.
https://doi.org/10.1016/j.polymdegradstab.2004.04.011

113



TECHNICAL SCIENCES
THE LATEST MODERN TECHNOLOGIES AND THEIR IMPLEMENTATION IN LIFE

9. Lopez, G., Olazar, M., Amutio, M., Aguado, R., & Bilbao, J. (2009). Influence
of tire formulation on the products of continuous pyrolysis in a conical spouted bed
reactor. Industrial & Engineering Chemistry Research, 48(22), 9810-9816.
https://doi.org/10.1021/i€900684z

10. Mastellone, M. L., Perugini, F., Ponte, M., & Arena, U. (2002). Fluidized
bed pyrolysis of a recycled polyethylene. Polymer Degradation and Stability, 76(3),
479-487. https://doi.org/10.1016/S0141-3910(02)00054-7

114



TECHNICAL SCIENCES
THE LATEST MODERN TECHNOLOGIES AND THEIR IMPLEMENTATION IN LIFE

OPPORTUNITIES AND CHALLENGES IN PLASTIC
WASTE RECYCLING: A REVIEW OF SUSTAINABLE
APPROACHES

Ergashev Yusuf

PhD student of the Institute of General and Inorganic Chemistry of the Academy of
Sciences of Uzbekistan

Saydaxmedov Shamshidinxo‘ja Muxtorovich
Professor of the Institute of General and Inorganic Chemistry of the Academy of
Sciences of Uzbekistan

Muxtorov Nuriddin Shamshidinovich
The national holding company Uzbekneftegaz,

Abstract

Plastic waste has become a major environmental challenge due to its persistent
nature and widespread use across industries. This review examines current methods of
recycling plastic waste, including mechanical, chemical, and thermal processes such as
pyrolysis and gasification. Emphasis is placed on the technological feasibility,
environmental impact, and economic viability of these recycling methods. The article
also highlights innovative approaches, such as bioplastics and circular economy
models, which aim to reduce plastic dependence and improve recyclability. Key
barriers such as contamination, sorting limitations, and lack of infrastructure are
discussed, alongside policy and consumer behavior factors. This review concludes that
while significant progress has been made, further advancements in materials science,
public policy, and infrastructure are essential for the widespread adoption of
sustainable plastic recycling practices.

Keywords: Plastic waste, Recycling technologies, Mechanical recycling,
Chemical recycling, Pyrolysis, Circular economy, Environmental sustainability,
Bioplastics, Waste management, Plastic pollution

Introduction

Plastic materials have become an integral part of modern life due to their versatility,
low cost, and wide range of applications across industries such as packaging,
construction, automotive, healthcare, and electronics [1]. However, the same properties
that make plastics so valuable—durability, chemical resistance, and lightweight—have
also turned them into a major environmental concern [2]. The global production of
plastics has exceeded 400 million tons annually, and a significant portion of this ends
up as waste, with only a small fraction being effectively recycled. The accumulation of
plastic waste in landfills, oceans, and urban environments poses serious threats to
ecosystems, wildlife, and human health [3].

The challenge of plastic waste management is further complicated by the diversity
of plastic types (e.g., polyethylene, polypropylene, PET, PVC, polystyrene), additives
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used in their production, and contamination during usage [4]. Traditional disposal
methods such as landfilling and incineration are either unsustainable or
environmentally harmful due to greenhouse gas emissions, toxic byproducts, and loss
of material value [5]. Hence, attention has increasingly turned to plastic recycling as a
more sustainable and circular approach [6].

Recycling technologies can be broadly categorized into mechanical, chemical
(feedstock), and energy recovery methods [7]. Mechanical recycling involves the
physical reprocessing of plastics into secondary products, while chemical recycling
breaks down polymers into monomers or useful chemicals through depolymerization,
pyrolysis, or gasification. Each method has its advantages and limitations depending
on the plastic type, level of contamination, and economic viability [8].

This review article provides a comprehensive overview of current trends,
opportunities, and challenges in plastic recycling [9]. It examines state-of-the-art
technologies, evaluates the environmental and economic benefits of different recycling
pathways, and explores innovative solutions such as bioplastics, enzymatic
degradation, and advanced sorting techniques. Furthermore, the paper highlights global
policies, industrial initiatives, and research directions aimed at enhancing the
recyclability of plastics and promoting a circular economy.

By synthesizing recent literature and data, this review aims to inform researchers,
policymakers, and industry stakeholders about feasible strategies for improving plastic
waste management and developing sustainable recycling infrastructures [10].

2. Methodology

This review was conducted using a systematic and structured approach to gather,
analyze, and synthesize existing literature related to plastic waste recycling
technologies, challenges, and emerging innovations. The primary goal was to provide
a comprehensive and up-to-date analysis of global trends and scientific advancements
in the field.

2.1. Data Sources and Search Strategy

Scientific literature was collected from reputable academic databases including
ScienceDirect, SpringerLink, Scopus, Web of Science, and Google Scholar. Additional
data were obtained from institutional reports such as United Nations Environment
Programme (UNEP), World Economic Forum, OECD, and publications from
governmental and non-governmental environmental agencies.

Search terms wused included combinations of the following keywords:
"plastic recycling," "polymer waste management,” "mechanical recycling," "chemical
recycling,” "plastic pyrolysis," "sustainability," "circular economy,” and 'plastic
pollution solutions."

The search focused primarily on peer-reviewed articles published between 2010
and 2025, with a particular emphasis on studies from the last five years to capture
recent developments.

2.2. Inclusion and Exclusion Criteria

Only articles and reports that met the following inclusion criteria were considered:

o Written in English

« Focused on plastic waste management and recycling technologies

116



TECHNICAL SCIENCES
THE LATEST MODERN TECHNOLOGIES AND THEIR IMPLEMENTATION IN LIFE

o Contained experimental or large-scale data, systematic reviews, or policy

analysis

« Published in peer-reviewed journals, conferences, or institutional repositories

Excluded materials included:

« Opinion pieces or editorials without data

« Studies focused solely on non-polymeric waste

« Patents and preprints without peer review

2.4. Limitations

The review is limited by its reliance on published literature and institutional reports
available in English. Regional variations in waste management practices might not be
fully represented. However, every effort was made to include sources from diverse
geographic and economic contexts to ensure a broad and balanced perspective.

3. Result and discussion

3.1. Global Plastic Waste Generation and Management Trends

Over the past two decades, global plastic production has rapidly increased, reaching
over 400 million tons annually by 2023, with only around 9% being effectively
recycled, 12% incinerated, and nearly 79% either landfilled or released into the
environment. This trend has intensified the urgency for developing efficient and
scalable plastic recycling methods.

Emerging economies, particularly in Asia and Africa, face substantial challenges in
waste collection infrastructure, contributing to a significant portion of ocean plastic
leakage. Meanwhile, countries in Europe and North America have adopted circular
economy principles, increasing investment in sustainable recycling technologies.

3.2. Types of Plastics and Their Recyclability

Plastics are broadly categorized based on their polymer composition, which
influences their recyclability. Table 1 summarizes the common types of plastics and
their recycling potential:

Table 1.
Common Types of Plastics and Their Recyclability
. Common | Recycling -
Plastic Type Uses Code Recyclability Challenges
PET Bottles, ngh. Contamination,
(Polyethylene ackagin #1 (mechanical, dve residues
Terephthalate) P sing chemical) Y
HDPE (High- . :
Density Contialélsers, 4 High Needsci(igt:ng by
Polyethylene) PP
: Pipes, :
VOl o, || L | R
flooring
LDPE (Low- Film-like texture
Density Bags, wraps it4 Medium complicates
Polyethylene) processing
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PP FO.Od : Sorting
(Polypropylene) containers, #3 Medium difficulties
yPTopy textiles
Brittle,
Cups,
PS (Polystyrene) | . : #6 Low flammable, low
insulation .
density
Others (Multi- . Very low or Often end up in
layered, Various #7
: ) non-recyclable landfills
bioplastics)

3.3. Recycling Technologies and Their Comparative Assessment

Plastic recycling is primarily categorized into three main methods:

Mechanical recycling (grinding, melting, re-molding), chemical recycling
(depolymerization, pyrolysis, solvolysis), energy recovery (incineration with
heat/electricity generation), table 2 presents a comparison of these technologies:

Table 2.
Comparison of Recycling Technologies
Method Process Description | Advantages Limitations
Mechanical Shredding and | Low cost, widely | Polymer degradation,
Recycling reprocessing of clean | used contamination
plastics sensitive
Chemical Breaks down polymers | Handles  mixed | Energy intensive,
Recycling into monomers/fuels | plastics, high | expensive
value

Energy Incineration with | Reduces volume, | Emissions, low
Recovery energy capture energy production | material recovery

Recent studies have emphasized the promise of chemical recycling for handling
complex or contaminated plastics, especially multi-layer packaging and thermosets.
However, economic feasibility and environmental impact remain key challenges.

3.4. Innovations in Plastic Waste Valorization

Research over the last five years has shown promising results in the conversion of
plastic waste into high-value products, such as:

« Plastic-derived fuels through pyrolysis

« Construction materials (e.g., plastic bricks, asphalt modifiers)

« Catalytic depolymerization to recover monomers

« Enzymatic degradation using engineered microbes for PET
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Figure 1. Growth of Scientific Publications on Plastic Waste Valorization (2015-2024)
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Figure 1. Below visualizes the growing research interest in plastic waste valorization
from 2015 to 2024, based on Scopus-indexed publications.

3.5. Policy and Circular Economy Integration

Countries implementing Extended Producer Responsibility (EPR) and Plastic Bans
have reported measurable improvements in plastic waste management. The EU’s
Circular Economy Action Plan and China's National Sword Policy have redirected
global recycling flows and stimulated domestic processing capacity.

Policy integration with local infrastructure and public awareness campaigns plays
a critical role in improving recycling outcomes. Collaboration between manufacturers,
waste handlers, and policymakers is essential to close the loop in the plastic lifecycle.

Conclusion

The valorization of plastic waste has emerged as a crucial strategy in addressing
the global plastic pollution crisis. This review highlights that plastic waste, once
deemed an environmental burden, can be transformed into valuable products such as
fuels, construction materials, and high-performance composites through mechanical,
chemical, and thermal recycling processes. Among these, advanced methods like
pyrolysis, gasification, and catalytic cracking show significant promise for energy
recovery and resource efficiency. Additionally, recent innovations in biodegradable
plastics and circular economy practices offer a sustainable pathway for reducing plastic
dependency. However, the successful implementation of these technologies requires
integrated policies, public awareness, and investment in scalable infrastructure. Future
research should focus on optimizing processing techniques, developing eco-friendly
catalysts, and assessing life cycle impacts to ensure economic and environmental
sustainability.
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COMPARATIVE ANALYSIS OF ENSEMBLE
CLUSTERING METHODS IN GENE EXPRESSION DATA
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Abstract. Clustering of gene expression data is a fundamental task in
bioinformatics that enables the identification of co-expression patterns, functional
modules, and potential disease biomarkers. However, classical clustering algorithms
such as k-means and hierarchical clustering face significant limitations, including
instability, sensitivity to metric selection, ambiguity in defining the number of clusters,
limited ability to detect complex structures, and vulnerability to noise. Ensemble
clustering methods provide an effective solution by combining multiple partitions into
a more robust and consistent structure. Techniques such as bagging clustering, boosting
clustering, consensus clustering, and graph-based methods improve reproducibility and
enhance biological interpretability. Comparative analysis demonstrates that ensemble
clustering achieves higher stability and accuracy, while enrichment analysis confirms
the biological relevance of identified clusters. This makes ensemble approaches
valuable tools for biomedical research and diagnostics, with future applications in
multi-omics integration and personalized medicine.

Introduction. Ensemble clustering methods (also known as ensemble clustering or
clustering aggregation) imply the combination of several independent clusterings of
the same dataset in order to construct a generalized and more stable partition. The main
idea 1s similar to the concept of ensemble models in classification: by combining the
decisions of several “weak™ clusterers, it is possible to obtain a “strong” and consistent
solution.

In general, the process of ensemble clustering consists of two main stages:

1. Generation of multiple clusterings. This is carried out through variations of
object or feature subsets, initialization, clusterer parameters, or the use of different
clustering algorithms. For example, for k-means one may use different initializations
or subsets of features.

2. Aggregation of clusterings. The results are combined by constructing a co-
association matrix, where each element reflects the frequency with which a pair of
objects is assigned to the same cluster. A final clustering algorithm (e.g., hierarchical
clustering) is then applied to this matrix in order to obtain a consensus partition.

Methods.The ensemble clustering framework consists of two key stages: (1)
generation of multiple base clusterings and (2) aggregation into a consensus structure.

In the first stage, multiple partitions are produced by varying subsets of objects or
features, initializations, clustering parameters, or applying different algorithms (e.g.,
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k-means, hierarchical clustering, SOTA). This ensures diversity among the base
clusterings.

In the second stage, aggregation is performed using a consensus function. The
most common implementation is the co-association matrix, where each entry reflects
how frequently a pair of objects appears in the same cluster across all partitions. A final
clustering algorithm, such as hierarchical clustering, is then applied to this matrix to
obtain a stable consensus partition.

Several ensemble clustering strategies are considered:

« Bagging clustering, which applies clustering to bootstrap samples to reduce
variance;

« Boosting clustering, where object weights are iteratively updated to emphasize
hard-to-cluster cases;

o Consensus clustering, based on resampling and aggregation through co-
association analysis;

« Graph-based methods, which represent clustering results as graphs and extract
stable partitions through connectivity analysis.

Biological validation of the resulting clusters was performed using functional
enrichment analysis with Gene Ontology (BP, MF, CC), KEGG pathways, and
Reactome. Visualization was carried out with Cytoscape plug-ins, including ClueGO
and CluePedia.

Results and Discussion. One of the most widespread implementations of this
approach is consensus clustering, which is widely used in bioinformatics to increase
the reliability of clustering results in gene expression data analysis. These methods
make it possible to compensate for the instability of individual clusterers, take into
account different sources of variability in the data, and highlight a more generalized
and stable cluster structure.

Figure 1 shows a step-by-step structure of ensemble clustering implementation
based on the consensus approach.

Base Clustering Generation Step

Consensus Clustering Step

'
' '
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Fig. 1. Block diagram ot ensemble clustering implementation using bagging
(Bagging clustering).

The initial stage is the formation of a set of base clusterings obtained by applying
different algorithms (e.g., k-means, SOTA, hierarchical clustering) or by varying
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parameters/data (subsampling, changing initializations, choice of metrics). Each
algorithm forms a separate partition of the data, denoted as Base Clustering.

The next stage involves the application of a consensus function, which
summarizes the obtained clusterings. The most common approach is the construction
of a co-association matrix that reflects the frequency of joint occurrence of objects in
the same cluster across all base clusterings. The result of this stage is the formation of
a Final Consensus Partition, characterized by increased stability, consistency, and
usually better clustering quality compared to individual methods. The final stage —
Model Evaluation — involves assessing the obtained structure using internal or
external criteria.

In addition to consensus strategies, there exist other classes of ensemble clustering
methods, in particular:

« Bagging clustering — applying clustering to bootstrap samples of the data.

« Boosting clustering — iterative adjustment of object weights to focus on “hard-
to-cluster” samples.

o Graph-based methods — representing clusterings in the form of similarity
graphs and further aggregation through structural analysis.

Clustering is a key step in constructing diagnostic models of complex systems
based on gene expression data, as it enables the identification of co-expression patterns,
functional modules, and potential disease biomarkers. However, classical algorithms
such as k-means or hierarchical clustering have a number of significant limitations that
reduce their effectiveness in bioinformatics [3]:

« Instability of results. For example, k-means depends on the initialization of
cluster centers, which may lead to different outcomes in repeated runs [4].

o Sensitivity to metric selection. In high-dimensional data such as gene
expression, standard metrics (Euclidean, cosine, etc.) may fail to reflect the relevant
similarity between profiles [1].

o Ambiguity in the number of clusters. In many methods, the number of clusters
k must be specified in advance, which may be inappropriate without prior knowledge
[5].

o Limited ability to detect complex structures. Basic methods may be
ineffective in clustering overlapping, nested, or rare structures typical of biological
systems [6].

o Vulnerability to noise and outliers. The presence of noisy or anomalous
measurements in genomic data negatively affects clustering quality [2].

These factors significantly reduce the reproducibility and biological interpretability
of clustering results. As shown in the second chapter, even the choice of distance metric
can substantially influence clustering performance, which highlights the need for a
complex approach.

In this context, ensemble clustering methods provide a justified and effective tool

for analyzing gene expression data, ensuring higher stability, accuracy, and
interpretability compared to individual approaches.
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Figure 2 presents the block diagram of bagging clustering, which is an adaptation
of bootstrap aggregating for clustering tasks. Its purpose is to reduce the variability of
results by aggregating multiple partitions obtained on bootstrap samples.

Bootstrap Sampling and
Base Clustering

Bootstrap 3 Base
Sample 1 Clustering 1

Sample 3 Clustering 3

------------------

=

R e e . '.9_.

Bootstrap |_,| Base | 8
Sample 2 Clustering 2 Final ' | @
1 Consensus vl

) Eunotion = Consensus = W

Bootstrap Base : Partition g
! 2

7]

=

O

Bootstrap ) Base
' Sample N Clustering N

Fig. 2. Block diagram of ensemble clustering implementation using bagging
(Bagging clustering)

Figure 3 demonstrates the implementation of boosting clustering, where each new
partition depends on the previous ones and aims to improve performance by focusing
on objects that are difficult to cluster.

This approach is especially relevant for high-dimensional noisy datasets, where
ambiguous samples strongly affect the quality of clustering.

After reaching the iteration limit, the results are aggregated into the final cluster
structure. This approach makes it possible to focus on the most ambiguous or difficult-
to-cluster samples, which is particularly relevant for high-dimensional noisy gene
expression data.
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Fig. 3. Block diagram of ensemble clustering implementation using boosting
(Boosting clustering).

Conclusion. Ensemble clustering methods represent a powerful approach for
analyzing complex and high-dimensional gene expression data. By integrating multiple
partitions into a consensus structure, they overcome the instability, sensitivity, and
interpretability issues inherent in classical algorithms. Methods such as bagging,
boosting, consensus clustering, and graph-based approaches ensure higher robustness,
reproducibility, and biological relevance of the obtained clusters. Functional
enrichment analysis further confirms the ability of ensemble approaches to highlight
meaningful co-expression modules and potential biomarkers of disease. These
advantages make ensemble clustering a valuable tool for biomedical research and
diagnostic applications. Future work will focus on expanding these methods to multi-
omics data integration and their application in real-time personalized medicine
systems.
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The liquid flowing along the conical skirt of the rotor at lower angular velocities,
compared to the cylindrical one, due to differences in the distribution of centrifugal
force and the shape of the free liquid surface, passes into the drum cavity. This is caused
by the redistribution of centrifugal force. In the cylindrical rotor skirt, each liquid
particle experiences centrifugal force:

F, =ma’r ,where r is the distance to the axis of rotation. Since the cylinder radius is

constant, the liquid remains in the skirt until this force exceeds the force of gravity and
the adhesion forces with the walls. In the conical rotor skirt, the liquid is located closer
to the axis of rotation at the bottom and further away from the axis at the upper edge.
In the upper layers of the liquid, the radius is larger, therefore the centrifugal force is
stronger, which leads to rapid outflow of the liquid even at lower angular velocities.

In addition, the shape of the free surface of the liquid plays a role . When rotating,
the liquid in the cylindrical skirt of the rotor forms a parabolic surface, holding a
significant portion of the liquid inside even at high speeds, while in the conical skirt
the liquid 1s distributed along the inclined wall, and when the critical angular velocity
is reached, the upper layer of liquid, located at a larger radius, quickly overcomes the
force of gravity and pours into the cavity of the drum (fig. 1).
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Figure 1. Rotor skirt.

Since in the conical skirt of the rotor the upper layers of liquid are located further
from the axis of rotation and experience greater centrifugal force, the liquid overflows
into the cavity of the drum at lower angular velocities compared to the cylindrical skirt.

II. The pressure in the closed channels of the stator of the prototype with liquid acts
with the same force on all walls of the vessel due to Pascal's law (Fig. 2) . This law
states that the pressure produced on the liquid in a closed volume is transmitted to
all points of the liquid equally in all directions .

Reasons for uniform pressure distribution in the stator channels:

1. Molecular structure of liquid — liquid molecules are in chaotic motion and
transmit pressure evenly in all directions.

2. Incompressibility of liquids - in most cases, liquids are practically
incompressible, so when pressure is transferred, it does not decrease or change in
different directions.

3. Hydrostatic pressure — at each point in the liquid the pressure depends on the
depth (according to the formula P = F, + pgh), but at the same depth in all directions it

remains the same.
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Thus, in the closed channels of the prototype stator with liquid, the pressure is
uniformly transmitted to all channel walls, acting with the same force. The use of
additional throttle holes on the stator channels will increase the volume of throttled
liquid and reduce energy consumption due to the use of a directed hydraulic shock to
rotate the rotor. When determining the flow rate, the change in water density and
viscosity depending on the temperature was taken into account.

Initial data:

- throttle hole diameters 4 : 1.5, 2.0, 3.0 mm;

- temperature range: from 20°C to 80°C;

- pressure drop: 3-4 MPa;

- reference data for the density and viscosity of water.

The flow rate of liquid through the throttle nozzles is determined by the
following expression

/2AP
O, =CA, |—,
Pr
where p; 1s the density of the liquid at temperature T.

Table 1.
Estimated water consumption rates depending on temperature

Liquid Hole diameter, Temp:rature, Flow rate, m¥s
mm C
Water 1.5 20 0.000092
Water 1.5 30 0.000092
Water 1.5 40 0.000092
Water 1.5 50 0.000092
Water 1.5 60 0.000092
Water 1.5 70 0.000092
Water 1.5 80 0.000092
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Water 2.0 20 0.000163
Water 2.0 30 0.000163
Water 2.0 40 0.000163
Water 2.0 50 0.000163
Water 2.0 60 0.000163
Water 2.0 70 0.000163
Water 2.0 80 0.000163

The calculation results show that the flow rate increases with the increase in
pressure drop and orifice diameter. However, temperature has little effect on water flow
rate, as its density changes insignificantly in this temperature range.
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HEPCIHEKTUBU BUKOPUCTAHHS BIOHIYHHUX
CEHCOPIB Y MEJUIINHI TA POBOTOTEXHIIII

Bbinescbka Osena CranicaaBiBHa

Crapumuii HayKOBHI CITiBPOOITHUK

VYkpaiHChKUN HAYKOBO-AOCTITHUN 1THCTUTYT CIEiabHOT
TEXHIKH Ta cy10BuX excreptu3 CiayxOu Oe3nexku Ykpainu

CyyacHuii pPO3BHTOK OIOIH)KEHEpii, HAHOTEXHOJIOTIH Ta 1H(OpMaIlIHHUX
TEXHOJIOT1A CIPUSIB TMOSB1 HOBOTO KJIacy IMPHUCTPOiB — OIOHIYHMX CEHCOpiB. BoHu
NOEHYIOTh y €001 MPUHIMUIK POOOTH MPUPOJHUX OPraHiB YYTTS Ta JOCATHEHHS
1HXKEeHepil, 3a0e3Nneuyloyd MOXKIIUBICTh MOHITOPUHTY (h1310JIOTIYHUX TapaMmeTpiB,
BI/IHOBJICHHSI BTpaue€HUX (YHKIIA Opra”izMy Ta iHTerpauii 3 poOOTH30BaHUMU
cucteMaMu. blOHIYHI CEHCOPH CTaIOTh KJIFOUOBUM €JIEMEHTOM Ha IIIJISAXY 10 CTBOPEHHS
HOBUX MEIUYHHUX TEXHOJOTIA 1 pO3yMHHUX POOOTIB, 3JaTHUX CHPUWMATH JTOBKULIA
Maibke TaK caMo, SIK JKHUBI 1ICTOTH.

3actocyBaHHA OIOHIYHUX CEHCOpPIB Yy MEAMIMHI BIJIKPUBAE MEPCIEKTUBU
M1JIBUIICHHS TOYHOCTI A1arHOCTUKH, peaduTiTalli Ta JiIKyBaHHS MAI[I€HTIB.

Ilpome3syeéanna. BOynoBaHi CEHCOpPH JAO3BOJSIOTH MPOTE3aM pearyBaTd Ha
CJICKTPUYHI CUTHAJIU M’ 5131B, 3a0€3Meuylour 3BOPOTHUN 3B’S30K 1 HAOMKaOuM ix
(YHKIIIOHATBHICTD JI0 IPUPOTHUX KIHIIBOK.

Heupoinmepdgheiicu. bioHiuHI CEHCOpHU JAlOTh 3MOTY BCTAaHOBJIIOBATH MPSIMUMN
3B’SI30K MI)K HEPBOBOIO CHUCTEMOIO JIIOJMHHM Ta EJIEKTPOHHUMHU mpuctposimu. lle
BIJIKPUBAE HOBI MOKJIMBOCTI [IJIsi JIIKYBaHHS Mapajiidy Ta HeWpoJereHepaTuBHUX
3aXBOPIOBAHb.

Kapoionozia ma neeponozia. IMIIaHTOBaHI CEHCOPHI CHUCTEMH JO3BOJISIOTH
Oe3MmepepBHO KOHTPOJIIOBATH €ICKTPUYHY aKTHUBHICTH CEpIsl H MO3KY, IO BaXKJIMBO
JUTSI paHHBO1 J1arHOCTUKH XBOPOO.

Odmanvmonozin ma omonozia. CTBOPIOIOTHCS OIOHIYHI IMIUTAHTATH ISt
BIIHOBJICHHSI 30py Ta CIyXy, SIKI MOEIHYIOTh CEHCOPU 3 MIKPOIPOIECOpaMU IS
MEPETBOPEHHSI CUTHAIIB y (POpPMHU, 3p03yM1Il HEPBOBIH CHUCTEMI.

VY poOOTOTEXHILI CEHCOPH BIJITPAIOTh KIIFOUOBY POJIb Y CTBOPEHHI aBTOHOMHMX
MallIyH, 3JJaTHUX OPIEHTYBATHUCS Ta B3AEMOIISITH 3 HABKOJHUIITHIM CEPEIOBHUIIIEM.

Taxkmunsni cencopu. Po60TH OTPUMYIOTH MOMIIMBICTh «BITIYBATH JOTHKY, IO
JI03BOJIsIE BAKOHYBATH JICNIIKATHI 3aB/IaHHS, HATTPUKJIIA] Y METUITMHI Y1 BUPOOHUIITBI.

bioincniposani cencopu. BukopucTtanHs CEHCOpIB, IO IMITYIOTh OpTaHU UyTTS
KUBUX 1CTOT (31p, CIyX, HIOX), 3HAYHO MIJBHUINYE €QPEKTUBHICTE POOOTH
POOOTH30BAHUX CHCTEM.

Meouuna pooomomexmnika. BIOHIYHI CEHCOPU B MOEAHAHHI 3 XIPYPriuYHUMH
pobOoTamu 3a0e3MeuyloTh HaJABUCOKY TOYHICTh ONEparliil 1 MiHIMI3yIOTh PU3UKHU IS
TAIE€HTIB.
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Ilpomucnosi 3acmocyeannsa. CeHcCOpU HOBOTO TMOKOJIHHS  JI03BOJISIIOTH
CTBOpIOBaTH poOOTIB, 3JaTHUX aJamnTyBaTUCS 1O HemependauyBaHUX YMOB
BUPOOHHYOTO CEPENOBUIIA.

[Ipore, mompu 3Ha4YHI [JOCATHEHHS, BHKOPUCTAaHHS OIOHIYHMX CEHCOpIB
CYTIPOBOJIKY€ETHCSI HU3KOIO BUKIIUKIB:

Biocymicnicms. Matepiany ceHCOpIB MOBUHHI HE BUKIIMKATH IMyHHUX peakiii Ta
BIITOPTHEHHS.

Enepzozaoesneuennn. CeHcopu TOTPeOYIOTh KOMITAKTHUX, JOBTOBIYHUX Ta
Oe3IMeYHuX JIKEPEeIT KUBJICHHS.

Miniamwpuszauin. J|ns edhekTUBHOI 1HTETpallii HEOOX1IHI YIBTPATOHKI CEHCOPH,
SK1 HE 3aBAKaTUMYTh MPUPOTHUM (PYHKIIISIM OpraHi3My.

Kivepoeznexa. Cencopu, 110 3UUTYIOTh Ta IMEPEIalOTh JaHI HEPBOBOI CHCTEMHU,
BUMArarTh HaIIHOTO 3aXUCTy 1H(OpMAIIii BiJl CTOPOHHBOTO BTPYUYaHHS.

Emuuni acnekmu. 1lutaHHs MeXl MDK «IPUPOJHUMH» Ta ITYYHUMID)
MO>KITUBOCTSIMH JIFOJIMHH 3QJIUIIAIOTHCS TPEMETOM CYCIUTEHUX JUCKYCIH.

VY HalOnmK4l JAECATWIITTA OYIKY€ETbCA MOsBa OIOHIYHMX CEHCOPIB HOBOIO
MTOKOJIIHHS:

Camonaguanvni cencopu. 3aBISKH IHTETPALlil 31 IITYYHUM 1HTEJIEKTOM CEHCOPH
3MOXYTh aJanTyBaTHCS JO0 I1HAMBIAYAJbHUX OCOOJMBOCTEH OpraHi3My 4u
CEpeIOBHUIIA.

TI'nyuki ma oOiopo3knaoni mamepianu. 1le H03BOJUTH 3MEHIIUTH PU3MK
YCKJIQAHEHb TIPU IMIUIAHTAIII].

Hanomamepianu. BuxopucTaHHs HaHOTEXHOJOTIA MIABUIIUTH YYTJIHUBICTh
CEHCOPIB 1 3a0€3MeYnTh HAATOYH1 BUMIPIOBAHHSI.

Inmezpayia y mepesci. bioniuni cencopu OyyTh YaCTHHOIO [HTEpHETY MEAMUHUX
peueit (IoMT), 3abe3nedyroun 6e3nepepBHUN MOHITOPUHT MAIlIEHTIB.

I'nobanvnuit eénaue. Po3BUTOK O10HIYHUX CEHCOPIB CIPHUSATUME IMOSBI HOBHUX
METO/I1B JIIKyBaHHs, peadutiTauii Ta opMyBaHHIO MOKOIIHHS «PO3YMHHUX» POOOTIB.

bioHIYHI CEeHCOpH BXE CHOTOAHI 3MIHIOIOTh MEIMIIMHY Ta POOOTOTEXHIKY. BoHu
J03BOJISIIOTH HE JIMIIE BIIHOBIIIOBATH BTpaueHi (DyHKILII OpraHi3My, a i MmiJIBUILYBaTH
e(eKTUBHICTh POOOTHU30BaHUX cUCTEM. [Togabiinii pO3BUTOK I11€1 TEXHOJIOTIi CTaHe
MOXJIMBUM 3aBISKH MYJIbTUIUCHUIUTIHAPDHUM JOCTIKEHHSIM, 110 00’ €IHAI0Th
010J10T110, MEIULIMHY, THKEHEP1I0, HAHOTEXHOJIOTI] Ta IITYYHUI 1HTEJIEKT.
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OrJisA CYHACHUX KAHAJIIB 3B’A3KY 1JIAA CUCTEM
BILJIA

Kannees IlaBiao OuiekcanapoBuy,
Acrmipanr,
Hamionansauit yaiepcutet «Opnecrka [lomiTexHikay,

besninotHi mitaneHi amapatu (BITJIA) npokianaroTe cobl nuiax y pizHi chepu
3aCTOCYBaHHS $IK B IMBUIBHUX: CUIbChKE TOCIOAAPCTBO, OXOpPOHA, OYJIBHUIITBO,
KiHeMartorpad, kaproprpadis; Tak 1 BIMCBKOBHX: PO3BiJKa, KOPUTYBaHHS BOTHIO,
ypaKeHHS LILJICH.

Baxxnuo po3ymitu pi3Hi actiekTd 3B's13Ky BIIJIA. J{nst BITJIA BUKOPUCTOBYIOTHCS
Pi13HI TUIIH OE3IPOTOBUX KaHAJIB Ta MEPEKEBUX MPOTOKOIIB. ToMy MexaH13M 3B'SI3KY,
AKuM BUKOpUCTOBYeTbca Juist BIIJIA, wacto 3anexuth Bi cdepu 1 CLEHApIiB
3aCTOCyBaHb.[ 1]

Po3srsuiHemMo JiekiabKa TOCTYITHUX KaHaTiB 3B’ SI3KY.

- Wi-fi npaitoe B yactoTHux aianazonax 2,4 ta 5 I'T'u, 1 Mmae Henmorany npoIyCKHY
3IaTHICTb, KA YaCTIIIE 32 BCE BUMIPIOETHCS AecsiTkamMu MOIT/c, 10 MOXKE T03BOTUTH
OTPUMYBATH, HAIIPUKIAJ, KICHE 300pa’K€HHA 13 KaMepHu Ha JPOHI B mpsiMoMy edipi
0€3 po3puUBIB 1 3 MIHIMAJILHUMHU 3aTpUMKaMU. AJie TaHUHN KaHaj 3B’ 3Ky Mae cepho3Hi
obmexxeHHs. [lepine 3 SKUX MalbHICTB 3B’ 3Ky, HABITh Kpallll MOJieJll HaBpsJl 1aayTh
JIOCTaTHBOI CUJTU CUTHAIIH, III0 0OMEXKYIO JalIbHICTh MOJAb0TY 0 100 metpiB. [Jo Toro
K 1€l KaHaJl He € TIEPEIIKOJOCTIMKUM, [0 pOOUTHh HEMOKIIUBUM MOT'O BUKOPUCTAHHS
y IesKuX crieHapisx. Jlanuii kaHas Bce 11e MOXKJIMBO BUKOPHUCTOBYBATH aJie BUKITFOUHO
B MICHKHX YMOBAaX: HaNPUKJIA 1Jisi OYIIBHUIITBA, 3MOMOK UM OXOPOHH.

- LTE / 5G kaHan mpaiffoe B pi3HUX YacTOTax BiJ JACKUIBKOX COTEHb JO Mapu
tucad MI'1. Mae HeliMOBIpHY NPOIYCKHY 3/1aTHICTh SIKa B MEBHUX BUMAIKaX MOXE
3a0e3neunTH WBUIKICTh nepenadi JaHux 1o 1 1'01T/c, mo mae Benuky mnepeBary y
MOPIBHSHI 13 THIIMMU KaHaJIaMHU, K1 MU PO3TJIsiHEMO. J[0 TOro K Lel KaHall 10CTaTHBO
MEePEUIKOIOCTIMKUM, 0 TOTO K CUTHAJI MOXE MOKPHUBATH JECATKU KUIOMETPIB, IO
pobuTh Horo OaraTooOirstounmM. AJie CiIij 3a3HAYUTH 110 BCE XX TaK, e KaHaj
noTpedye creuianbHoi 1H(PACTPYKTYPY, SKY BaXKKO PO3BEPHYTH, 1 B YMOBax KOJIU
BOHA HEJOCTYITHA POOUTH 11 HEelJeanbHIUM BapiaHTOM[2].

- CNPC. (L-/C-giana3on) Bukopuctanss sik L-mianmazony (960-1164 MI 1), Tak 1
C-mianazony (5030-5091 M) ngns kepyBaHHS Ta 3B'S3Ky HEKOPHCHOTO
HaBaHTakxeHHs. llel nBomiama3oHHWUMA MIAX1M TPU3HAYCHHH 1JIs1 3a0e3reueHHS
HAJIWHUX Ta PE3EPBHUX KaHATIB 3B'A3KY, OCOOJIMBO JJIs Omeparliii y 30HI MpSMOi
BunuMocTi (LOS). Posnoain C-miana3oHy € MOTEHIIAHO MiAXOMSIIUM BapiaHTOM,
0COOJIMBO B MO€AHAHHI 3 L-aiama3oHoOM, JUIsl 3aJI0BOJICHHS BUMOT JI0 CHEKTPY JJIS
BucokoHamiiHux CNPC. Bukopucranns sax L-miamazony, Ttak 1 C-miamazoHy
3abe3reuye pe3epByBaHHS, MIJIBUIIYIOYN HAAIHHICTh KaHATY 3B's13Ky. L-/iana3oH Bxke
BUKOPUCTOBYETHCS KIIIbBKOMA a€POHABITALIITHUMU CUCTEMaMH, 1110 MOKE MPU3BECTH J10
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NOTEHIIMHUX mnepemkoa it npuiiMadiB CNPC, 1m0 mnpaimiorTs B TOMYy X
niarra3oHi|3].

- SATCOM cnoci6 mepegaBaHHS KOMaHA 1 TeleMETpii MK OIepaTopoM Ta
O€3MUIOTHUM JIITaJIbHUM arapaToM 4epe3 CYNMyTHUKOBUU 3B’S30K, a HE depe3 Mmpsmi
Ha3zeMHi pagiokananu. [lpairoe Ha pi3HuX yacToTax, sk L-band (1-2 I'T'1), Ku-band
(12-18 I'T'm), Ka-band (2640 I'T). [IponmyckHa MOKIUBICTH BiJ JAecsATKa KOIT/C 10
aecsaTky MOit/c. Jlanuit kaHan BUALISETHCS HAa (POHI IHIIMX CBOEIO NAJIBHICTIO, TaK SIK
TEOPETUYHO JOCTYNHUN BIH B OyAb sIKiM TO4Il CBITY. JIo TOro >k BiH € JOCTaTHBO
MEePENIKOJOCTIHKMM. AJie Mae JCKUIbKa 1 CyTTEBHUX HEJOJMIKIB: BEJIMKA 3aTPHUMKa,
BHCOKa BapTICTh OOJagHaHHS Ta Tpadiky, BelUMKa Bara Ta EHEProClOXHUBaHHSA
o0JialHaHHS, 1110 cTa€ KpUTHIHUM 111 Manux BITJTA.

Tenep po3riastHEMO SIKI METOJU MOAYJISIIN CUTHATY 3a3BU4Yail BUKOPUCTOBYIOTh Y
Cy4acHHUX poOoTax.

- Ksagparypno-dazosa momymsamiss (QPSK) —  merog  sikuit  yacto
BUKOPUCTOBYEThCS. [Ipu HbOMY Iepenada JaHuX 3A1MCHIOETHCS IIISIXOM 3MIHH (a3u
Hecy4doi xBwil. Y QPSK BukopucrtoByerbes 4 pi3Hi 3HaueHHs (azu (0°, 90°, 180°,
270°), KoXHE 3 SKUX mpexactaBitge 2 Oith i1Hpopmaunii. Meroxg € HOCTaTHBO
eHeproe()eKTUBHUM Ta CTIMKUM J0 IIyMiB. AJieé Ma€ HEAOJIKH y BUIJISA1 YyTIUBOCTI
10 (pa30BUX CCYBIB Ta MOTPIOEH YITKUI KOHTPOJIb pa3[4].

- AmmintyaHo-dazosa moaymsuisa (APSK) — e cxema nudpoBoi MOIyIA1Iii, siKa
repesae Tadi MIIIX0M MOMYJIALIT SIK aMIUTITYdu, TaK 1 ¢a3u Hecydoi XBuIl. [HIIMMH
CJIOBaMH, BOHA MOEAHYE K aMIUTITYIHO-(ha3oBy Manimyssiio (ASK), Tak 1 ¢azoBy
maninyssio (PSK). Ile mo3Bomnsie 3HM3UTH piBEHb OITOBUX MOMUJIOK JJIS 33JaHOTO
MOPSIIKY MOJYJISIT Ta CIIBBIHOIICHHS CUTHA/IIYM, ajieé 32 PaxyHOK 30UIbIIEHHS
CKJIQJTHOCT1 MOPiBHAHO 3 BUukopuctanuam suiie ASK a6o PSK.

- MynbTUILUIEKCYBaHHS 3 OPTOTOHAJILHUM YaCTOTHUM ToauioM kaHamiB (OFDM)
- TEXHOJIOT1Sl HU(PPOBOI MOAYISALIT 3 BUKOPUCTAHHSAM BEIUKOI KUIBKOCTI OJIM3BKO
pPO3TAIlIOBAHUX  OPTOTOHAJIBHUX  MiAHECYyuMX (MyJbTUIUIEKCyBaHHs). KoxkHa
MigHECyYa MOAYJIOETHCS OJHHM 3 MOXKJIMBUX METOJIB (Hampukiajd, KBaapaTypHa
aMIUTITYJ{HA MOAYJIALIS1) HA HU3bKIA CUMBOJIBHIN MIBUIKOCTI, TO3BOJISIOYM JOCITAaTH
OJIU3BKY O TEOPETUYHOI MEXI CyMapHy IIBHJKICTh MepeAadl JAHMX, AK 1 1HIIHX
cnoco01B MOAYJIALIT OHIET HECYUOT B TiH )K€ CMY31 MPOMYCKaHHS.

- ®azoBa MOAYJIALIS 31 3MILIEHHAM (hopMu 3 KBapaTypHuUM 3cyBoM (SOQPSK) -
e Bapiant QPSK, ontumizoBanuii s Otk e(heKTUBHOTO BUKOPUCTAHHS CMYTH Ta
3HIDKCHHSI CHEKTpaJbHUX BUKHIIB. BiH Hamexuth n0 OesmepepBHUX (Da30BUX
monaymsitii (CPM, Continuous Phase Modulation), mo pobuth curHanz OiTbII
“mIaBHUM” 1 MEHIIT Yy TJIMBUM JI0 CITIOTBOPEHb Y HEMHINHUX MmiicuitoBadax[4].

- ®azoBa MOIyJISIIS 31 3MIMEHHSM KBaapaTypu 31 cpOPMOBAHUM 3MIIICHHSIM
(SOQPSK-TG) - Telemetry Group, - 1e edekTuBHa 3 TOYKH 30py MPOIYCKHOI
3aTHOCTI TEXHIKAa MOJIYJSAIII 3 TMOCTIHOIO OOBIAHOIO, SIKa BHUKOPUCTOBYETHCS B
CYIyTHUKOBOMY 3B'SI3KYy Ta Tenemetpii[l].

B 11i#1 poO0TI KOPOTKO OYJI0 OIJISIHYTO OCHOBHI KaHAJIM Mepeadi JaHUX Y CUCTeMax
BITJIA, Ta cnocoOu MOy IsIIii CUTHAITIB.
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HLJISIXU 3BLILIIEHHS TEPMIHY EKCILTY ATAIIIT
JBUT'YHA 5TJd

Kaimos Ouexciii IleTrpoBuy

Havanbnuk kadenpu

bponeTankoBOTrO 030pO€HHS Ta BICHKOBOT TEXHIKH
BilicbKOBOTO IHCTUTYTY TAaHKOBUX BIMCBHK
HamionanpHoro TexHiyHOTO YHIBEPCUTETY
«XapkiBcbkult [TomiTexHiuauit [HCTUTYT»

MapruHenko MukoJsa MuxaijioBuy
Kannumar TeXHIYHUX HayK,

Crapmit Bukiiagau kadeapu

BbpoHneTaHkoBOr0O 030pO€HHS Ta BINCHKOBOT TEXHIKH
BiiicbKOBOTO IHCTUTYTY TAHKOBHX BIMCBHK
HamionanpHoro TexHiyHOTO YHIBEPCUTETY
«XapkiBcbkuit [lomitexuiynuit [HCTUTY T

Jlyukanb Anapiu IlerpoBuu

Crapumit Bukiagad kadeapu

BbpoHneTaHkoBOr0O 030pO€HHS Ta BINCHKOBOI TEXHIKH
BiiicbKOBOTO IHCTUTYTY TAHKOBHUX BIMCBHK
HamionanpHoro TexHiunoro YHiBepcUTETY
«XapkiBcbkuit [TomrexHiynuit [HCTUTY T

JlBuryn 5T/I® — BUCOKOHABaHTAXXEHWUU ABOTAKTHUM JW3Eb 13 MPOTUIIEKHO-
PYXOMUMH TIOPIIHAMH, po3pobiIeHnii s TaHkiB cepii T-64. Horo ronosHi nepepary:
KOMIMAaKTHICTh, BUCOKA MTUTOMA MOTY>KHICTh Ta MOXJIUBICTh POOOTH Ha Pi3HUX BUIAX
nanusa. J{Buryn ST® € HaliO11b11 KOMIAKTHUI 1 TOTYXHUN JU3€Tb 13 CBOTO KJIacy,
OJIHAK OJHUM 13 KJIFOYOBUX HEAOJIKIB HOro € BIJHOCHO HEBEIUKHUU pecypc A0
KamiTaibHOTO peMOHTY (500 MoTOTOIMH Y 6a30BUX BEPCIsX).

PansHCbKI TaHKM TPaJIUIIMHO MPOEKTYBAIUCH 13 KOPCTKUMH OOMEXKEHHSIMU TIO
rabapurax 1 Basl (HU3bKUM CUIYET, JIETTIHUNA KOPIYC, MOXKJIUBICTh TPAHCIIOPTYBAHHS
MOCTaMM Ta 3ajii3Huuero). Lle BuMarano BHKOPHUCTOBYBAaTH BHCOKOHABAaHTAXEHI
JBUTYHH 3 MaJOl0 Macoro 1 00’emom, Taki sik ABUTYH ST/®D, 3 BUCOKHM JITPOBUM
HABAHTAKCHHS BIH Ma€ MEHIIWNA pecypc Yy TMOPIBHAHHI 3 OaraThbMma 3aXiJHUMU
aHajoramu, 00 TpaIloe Ha MeEX1 MOXJIMBOCTEW MmarepiaiiB. PaasHchka BiliChbKOBa
JOKTPUHA PO3paxoByBaja Ha BITHOCHO KOPOTKHUH >KUTTEBUN IIUKJI TaHKa B yMOBax
IHTEHCUBHOI BiiHU. TaHKW MOrJM BTpayaTUCsA Ha Mojdi 000 10 TOro, SIK ABUTYH
Buuepnae pecypc. ¥ CPCP akueHT poOUBCs Ha MPOCTOTI BUPOOHUIITBA, JICIIEBU3HI 1
Ha MAacOBOCTI BUPOOHMIITBA, & HE HA JIOBFOBIYHOCTI Y MUPHHUU Yac, pecypc MpH Takii
JOKTpHHI OYB ApyropsiiHuM. 3axiJ poOUB CTaBKy Ha MEHIILY YMCEIbHICTh TEXHIKH, ajie
3 BUILIMUM PECYPCOM 1 JOBIIUM TEPMIHOM CIIyKOU B MUPHHI yac.
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MeHumit pecypc paasiHCbKUX/yKpaiHChbKMX TaHKOBUX JIBUTYHIB — 11€ HE MPOCTO
“ripmra sKicTh”, @ HACJIJOK 1HIIOT JOKTPHUHH BIHU 1 KOHCTPYKTOPCHKHUX MPIOPUTETIB:

o PansHCBbKI TaHKH — MaKCHUMAaJIbHO KOMIIAKTHI, AELIEB] 1 3 BUCOKOI ITUTOMOIO
MOTYKHICTIO, aJie¢ 3 KOPOTIIIUM PECYPCOM.

o 3axiHi TAaHKU — OLUIBIIII, JOPOXKYi, 3 JOBFOBIYHUMU JIBUTYHAMH 1 PO3PaXyHKOM
Ha JIOBT1 MHPHI IIUKJIH.

[TpoGnema miIBUIIEHHS HAAIMHOCTI Ta AOBrOBIYHOCTI ABUTYHA STJ1D € BaKIMBOIO
JUTst 3a0e3neueHHss 00€3JaTHOCTI TEXHIKM Ta 3HUXKEHHS BUTPAT HA OOCIyrOBYBaHHS,
TOMY OCHOBHOIO METOI0 JaHOr0 Marepialy € BHU3HAYCHHS OCHOBHUX IUISXIB
M1BUIIEHHS PECYPCY.

KopoTkuii orsin 1ociiKeHb TOKa3ye, 10 Ha TEPMIH CTy>KOU IBUTYHA HalO1IbIIIe
BILJTUBAIOTh:

KoHCTpyKTUBHI NUISIXH

1.Marepianu Ta TEXHOJIOTII:

JleryBaHHs aJlfOMIHIEBUX CIUIABIB MOPIIHIB CYYaCHUMHU KOMIIOHEHTaMMU;

BukopucTaHHs TEpMOCTIMKHX MOKPHUTTIB (aHOLYBaHHS, K€paMiyHl 4d IIa3MOBI
HaMWICHHS);

XpOMYBaHHS/HITpPYBaHHS MOBEPXOHb LWIIHAPIB 1 MOPIIHEBHX KUIEb IS
3MCHIIICHHSI 3HOCY;

3acTocyBaHHA HOBUX  YUIUIbHEHb 1 MIAIIMIHUKIB 13  [OKpPAUIEHUMHU
XapaKTEPUCTUKAMHU.

2. Cucrema 0XOJIOIKECHHS:

DOPCYHKH 711 MACIISTHOTO OXOJIO/HKEHHS JTHUII TTOPIIIHIB 13 OLIBIIAM J1e0iTOM Ta
OTNITUMI30BAHOIO TE€OMETPIEIO;

Mopaudikariis kKaHaMB y 0011 ITATIHAPIB I KpaIoi TEIIoBiaadi;

CyuyacHi 0X0JIO/)KYBaJIbHI Ta MAaCTUJIBHI PIAMHHU 3 MIABUIIICHOIO TEPMOCTIHKICTIO.

3. [TayinBHa amapaTtypa Ta KEpyBaHHSL:

OnTuMizartis porecy 3ropsiHHsI 3a TOMTOMOTOI0 €JICKTPOHHOI CUCTEMHU KepyBaHHS
(FADEC);

TypOokomnpecopH 3 peryibOBaHOK €OMETPIEI0, 110 JT03BOJSIOTh 3MEHIIYBATH
MKOBI HABAaHTAXKCHHS;

TouHie 103yBaHHA NaJMBa Ta MIJITPUMKA ONTHUMAJIBHOTO MOBITPSIHO-TTAJIMBHOTO
CITIBBITHOIIEHHSI.

Excruyarariiini noisxu

1. SIkicTh MaTbHOTO Ta MACTHII:

[TanmuBO 3 HU3BKUM BMICTOM CIPKH Ta TBEPJIUX JOMIIIOK;

CBoeuacHa 3aMiHa QUIBTPIB 1 BUKOPUCTAHHS 0araToCcTyIeHeBoi (GiIbTpartii;

CyyacHi Macna 3 MHIOYUMH, AHTUOKHUCIIOBAIHHUMHU Ta MPOTU3HOCHUMU
MPUCATKAMU.

2. Pexxumu poboTH:

JloTpuMaHH TeMIepaTypHUX pPEXHUMIB: YHUKATH MeperpiBy Ta poOOTH Ha
XOJIOZTHOMY JIBUTYHI;

He nomyckatu TpuBaaIux MakCMMaJbHUX HaBaHTAXEHBb 0€3 IOTpeOH;

BukopuctanHs miairpiBy B X0J0IHUN MEPIOI.
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3. diarHocTrka Ta 00CIyrOBYBaHHS:

Perynsiphi BUMiproBaHHsI KOMIIPECii, KOHTPOJb TYpOiHU Ta MATUBHOI CUCTEMU;

BiOparriitauii i ciekTpaJibHUN aHalli3 Macia JJsl paHHbOTO BUSBJICHHS 3HOCY;

[1manoBe 0OCIyroByBaHHS Ta 3aMiHa BY3JiB JI0 HACTAHHS KPUTHUYHOTO 3HOCY.

JlaBaiiTe po3risiHEMO OUIBII JAETadbHO, SK KOHCTPYKTHBHHM IIIJIIXOM MO>KHA
3017IBIIUTH TEPMIH CITyKOU ABUTYHA!

1. Marepianu Ta TOYHICTh BUTOTOBJICHHS

o 3axigui asurynu (MB 873, AGT-1500):

o BUKOpPHCTOBYIOTh BHCOKOSKICHI JIETOBaHI CTaJll Ta >KapOMIIHI CIUIaBH IS
MOPIIIHIB, KJIAMaHIB, TypOIHHUX JIOMATOK.

o Jly>xe TouHa oOpoOka JieTaseil: MeHIIl JIOMYCKU Ha 3a30pH, Kpala reoMeTpis,
1110 3MEHIIy€ BiOpaIlito 1 3HOC.

o Iupre 3acTOCOBYIOTh MOKPUTTS (HANPHUKIIA], HIKEIb-XPOM) IS MUIIHIPIB 1
MOPIIIHIB, K1 3MEHIIIYIOTb TEPTSI.

o Papsucebki qeurynu (5T/® noyaTkoBo):

o Manu oOMeKeHHs MO JEryrounx 100aBKax yepes3 MIAHOBY EKOHOMIKY 1 1e(IIuT.

o MeHma ToyHicTh 00p0o0OKH, 0c00sMBO y 1960—70-X.

2. PoOoui pexumu Ta JITPOBE HABAHTAKEHHS

o Himeuskuit MB 873: pobounit 06’em 47,6 11 npu 1500 k.c., numie ~31 k.c./n,
o0eptu 2600 00/xB. Lle A03BOJISE MpalOBaTH y HIAAHUX PEXHMaxX 13 MEHIIHMHU
TEIJIOBUMU HABAHTAKEHHSMH.

o 5STH®: 13,5 11700 k.c., moHax 50 k.c./;, BUCOKI OOEPTH 1 ABOTAKTHHUM LUK -
BEJIMKA TEIJIOBA 1 MEXaHIYHA HAIpyra, I0 IPUCKOPIOE 3HOC.

3. Cuctema OXOJIOKEHHS 1 MacTHIIa

o 3aximHi Au3eNi: MalTh BEJIMKY IUIONIY TEIUIOOOMIHY, MOTY>KHIII MacisHl
HACOCH, CKJIaJIHIII (DUIBTPH.

o Papsuchki ST/ ®D: KOMIAKTHICTH HE JO3BOJIsJIAa BEJIMKUX PaJ1aTOPIB, 1110 POOUIIO
JIBUTYH OUTBII YyTJIUBUM JI0 MIEPETPIBY.

4. @iunpTpallis NOBITPS 1 NaJIMBa

o Ha 3axoni: Benuki 6araroeranni GuibTpu 3 Bucokum KKJI, mo BaxnuBo ass
TypOIH 1 TU3€JIB - MEHLIE MUY - MEHIIIE 3HOCY.

o CPCP/Ykpaina: panHi cucteMu (puibTpanii Oyau MeHII e(peKkTuBHI, 0COOIUBO Y
3aMUJICHUX YMOBaX.

5. KynpTypa 06cnyroByBaHHS 1 TOKTPUHA

e 3axigHl TaHKH TPOEKTYBAJIWCH 13 PO3PAXyHKOM Ha JOBT1 MHUPHI ITUKIU Ta
HaBUYaHHSA, TOMY OOCIYTOBYBAaJHCh YK€ PETEIbHO, BOHU MaJld Kpally MiJrOTOBKY
TEeXIEPCOHATY 1 IIHMPII MOXJIMBOCTI s cepBicy. Ha paasHChKMX IBUTyHaAX
iaTepBany TO Oynu KOpOTII, aje caMmi MpoIeaypHy CIPOIIEH] i 1HOI1 (hopMaTbHI.

[TopiBHsTBEHA TAOIUIIE OCHOBHUX XapaKTEPUCTUK Ta PECYPCy KITBKOX BIJOMHX
TaHKOBHMX JIBUTYHIB PaITHCHKOTO/yKPaiHCHKOTO Ta 3aXiJIHOIO BUPOOHHUIITBA
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Taoaunsa 1.
. . PoGounii| IMutoma TapanroBanuii
Kpaina / IMory:KHiCTH X . pecypc /
JABuUryH Tun 1BUryHa 00’€M |[IOTYKHICTB|| . .
TaHK (k.c.) Mi’KpeMOHTHH I
(1) (k.c./m)
(MoTOrOAMHU)
2-TaKTHHUI TH3€ENh
CPCP/Yxpa ’
STAD iHa, T-64 TOPU3O0HT. 700 ~13,5 ~52 500
WITHIPA
| TT/1-1000T ||CPCP, T-80|| Tasoryp6immmit || 1000 || - || — | ~300/~500 |
~700
AGT-1500 Cg{)ﬁ’rﬁgl lazoTypOinHmit 1500 — — (3Buuaiinuii) / ~
1400 (TIGER)
MB 873 Ka- | Himeuuuna, || 4-raxtamii V12 TTonax 1200—
501 Leopard 2 TTU3Eh 1500 47,6 3 1500*
V8X-1500 | dpammis, || +TAKTHHA V8 ~1000+ (TouHi
3 . nmsens + 1500 ~16,4 ~91 . )
Hyperbar Leclerc JIaHi 3aKPHTi)
TypOOKOMITpECOp

Tounux BiakpuTux maHux 11 MB 873 mano, ane 3a pi3HUMH OIlIHKaMH HOTO
pecypc 10 kampemMoHTy rmepeBuinye 1200 MOTOTOIMH, a MOBHHM CTPOK CIIy>KOU
3a3BUYal 11e OUTbIINH.

o Papsuceki nurynu (STH®, I'T/1-1000) maroTh BUCOKY NUTOMY HMOTYXHICTb
Ipy MajoMy 00’e€Mi, 110 Ja€ KOMIIAKTHICTh 1 HU3bKHUI CUIIyeT TaHKa, aje 3MEHIIYE
pecypc.

o 3axigui auzeni (MB 873) maroTh Benukuii 00’€M 1 HIDKYE HABaHTAXKCHHS Ha
JITpP, TOMY CITy>KaTh JTOBIIIE.

o AGT-1500 Tex razorypOinnuii, sk ['TJ-1000, ane 3aBagku 1HIIOMY
MPO€EKTyBaHHIO i porpamam mojepHizaiii (TIGER) #ioro pecypc OinbImii.

o @panny3pkuit V8X-1500 KOMIIaKTHUH 1 MOTYKHHH, ajie pecypc TaKOX BHUIIUAN
3a paJsSHCHKI aHAJIOTM Yepe3 1HII TEeXHOJOrii BUPOOHHUIITBA Ta EKCILTyaTalliiH1
BUMOTH.

PosrasineM 0CHOBHI 0COOJIMBOCTI KOHCTPYKITIT MTOPIIIHIB.

1. Tlopmmni STAD.

Marepian: JluBapuumii anmominieBuii cas (tuny AK4-1, AK12M2 aGo 6mu3bkumii
3a CKJIaJi0M), II[0 MAa€ BUCOKY TEIUIOMPOBIIHICTh Ta BIIHOCHO MaJly Macy, 110 BaXJIMBO
JUTSI BACOKUX O00EpPTIB 1 KOMIAKTHOTO JIBUTYHA.

[TincuiienHs: BCTaBKaMu: Y 30H1 MOPIIHEBUX KUIEHb Ta JIHUINA 3aCTOCOBYIOThHCS
cTajgeBi ab0 YaBYHHI TEPMOCTIMKI BCTaBKW/KUIBI MJIg 3amoOiraHHs 3HOCY Ta
yTpuMaHHs (OPMH MPU BUCOKHUX TEMIIepaTypax.

OXO0JI0KEHHS:

[TopiiHi MarOTh BHYTPIIITHI TTOPOKHUHU JIJISI MACIISTHOTO OXOJIO/DKCHHS (MaCIISTHHM
daken 3HHU3Y), 10 JO3BOJISIE 3HU3UTH TEMIIEPATYypy Y 30HI JAHMILA, SKE MIIAAE€THCA
BEJIMKOMY TETUIOBOMY HaBAaHTAKEHHIO Yepe3 TBOTAKTHUHN ITUKIL.

TepmooOpoOKa Ta TOKPUTTS:

3aCTOCOBYIOTHCS creriaibHl TEXHOJIOT1i TEPMOOOPOOKHU Ta
aHOJIOBaHI/HIKETbOBaH1 MOKPUTTS B 30H1 KAHABOK KIJIEb U1 3SMEHIIEHHS 3HOCY.
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o JlBuryn STHD nyke KOMIAKTHHH, 13 BUCOKOI MHUTOMOIO TMOTYXKHICTIO, IO
notpedye MiHIMAIBHOT MacH PyXOMHX YaCTHH 1 XOPOIIOi TETUIOMPOBIHOCTI.

o ANIOMIHIN MIBUKO BIIBOJIWTH TEILJIO B THUIIA TIOPITHS O CTIHOK IIUTIHIpA 1
CUCTEMH OXOJIOKECHHS.

ba3oBuii mMarepian MOPIIHIB BiIJTUBAIOTHCS 3 JIETKUX JKAPOMIIHUX aTIOMIHIEBUX
CIUIaBiB, II0 MAlOTh BHCOKY TEIUIOMPOBIAHICTh Ta HU3BKY Macy. Y paasHCHKIN
MPaKTHUIl YaCTO BUKOPHCTOBYBAIM CIUIaBH Ha OCHOBI Al-Si (cuimymiH), Hampukiiag
AK12M?2 abo 65u3bKi aHanord. TunoBuit CKiaj Takoro CruiaBy (MacoBa 4acTka, %):

o Al—ocHoBa
Si— 10-13% (3011bI11y€ KapOCTINKICTD 1 3HOCOCTIUKICTB)

o Cu— 1-2% (miaBuILye MIITHICTb TPU BUCOKUX TEMIIEpaTypax)
Mg — 0,5-1% (mokpartrye TepMidyHy 00poOIIIOBaHICTD)
KoHcTpyKTHBHI OCOOIMBOCTI:

o B 30HI KaHaBOK MOPIITHEBUX KIJEIh 3aCTOCOBYIOTHCS CTAJIEB1/UaByHHI BCTaBKU
JUTA TIABUILIEHHS 3HOCOCTINKOCTI.

o IlepenOayeHi BHYTpILIHI TOPOKHUHU [JIsl MACIIHOTO OXOJIO/PKEHHSI — Macio
PO3OPU3KYETHCS HAa THUIIIE MTOPIUTHS JIJIS BiABEACHHS TEIUIA.

o IloBepxHs MO)ke€ MaTh aHOAYBaHHS a0O0 HIKEJIEBlI MOKPUTTS Ul 3MEHIUEHHS
TepTSL.

2. ITopuai MB 873 (Himeuunna, Leopard 2)

o Marepian: TeX alOMiHIEBHM CIUIaB, aje CY4YacHIMUWA 1 3 BUKOPUCTAHHSIM
Kpalux JIETyBAJIbHUX €JE€MEHTIB Ta OUJIbII TOYHOTO JIUTTS.

o 3aCTOCOBYIOTHCS HAIUIaBJICHI/TIIA3MOBI TOKPUTTS HA JHUII MOPIIHS IS
poOOTH MpU BUCOKUX TEMIIepaTypax 1 3armobiraHHs nporapy.

o 3aBISIKM BEIMKOMY POOOYOMY 00’€My 1 HIDKYOMY HABAaHTAXEHHIO Ha JITP,
TeMIlepaTypa MOPIIHIB HIKYA, 1110 TIOJIETIIY€E YMOBH iXHbOT POOOTH.

Mo>kHa 3p0OMTH BUCHOBOK, LIO JUIsl 301JIbILIEHHS TEPMiHY €KCIUTyaTalli ABUTYHA
STH® Ttpeba poOUTH KOMIUIEKCHMM TMIAX1J, IO OXOIUTIOE SK YIOCKOHAJEHHS
KOHCTPYKIIii, TaK 1 ONTUMIi3allll0 YMOB HOTr0 BUKOPUCTaHHS Ta OOCIYroBYyBaHHS, alie
OCHOBHY yBary Tpe0a NpuIIsaTh caMe KOHCTPYKTUBHUM IIIJISTXaM.

o

o

Cnucoxk Jgirepatypu
1. https://uk.wikipedia.org/wiki/5TD
2. https://uk.wikipedia.org/wiki/Leopard2
3. JIsurarens STJI®. Mocksa 1977r.
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