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Anomayis

Crarts npucBsideHa JOCIIIKEHHIO KIIOYOBUX (PAKTOPIB CTPATETiuHOIO
PO3BUTKY MIANPUEMCTB Ta OLIHIII PU3UKIB B YMOBaX Cy4YaCHOi €KOHOMIYHOI
HECTaOUIbHOCTI. AKTYaJIbHICTh TEMH 3YMOBJEHa HEOOXIJHICTIO ajanTamii
YOPABIIHCBKUX  MIAXOAIB A0 3pOCTAal0dyoi  BOJATHJIBHOCTI  30BHIIIHBOTO
CepeloBMINA, 110 BHUMAarae BiJ MHIANPUEMCTB PO3POOKH THYUKUX CTpaTerii 3
ypaxyBaHHSIM KIIOUOBUX (DAaKTOpIB BIUIMBY Ta CYMYTHIX pPHU3HKIB. MeToo
JOCIIDKCHHSI € aHalli3 TEOPETUYHUX Ta MPAKTUYHUX AaCMEKTIB CTPaTeriyHOTrO
PO3BUTKY TMIiANPHEMCTB, BHU3HAYCHHS OCHOBHHX (DakTOpiB BIUIMBY Ta
OOTPYHTYBaHHS MIJXOAIB JI0 OI[IHIOBAaHHS PU3HMKIB y I[bOMY Mpoleci. Y cTaTTi
PO3IJIIHYTO B3a€MOJII0 BHYTPIIIHIX Ta 30BHINIHIX ()akTOpiB, 10 (QOPMYIOTH
CTpaTeriuHy TpPA€EKTOPII0 PO3BUTKY MIANPUEMCTBA. BHyTpimHi ¢dakTopu
BKJIIOYAIOTh OpraHizaliiHy CTPYKTYpYy, PECYpCHUN MOTEHIlIal, YMNpPaBIIHCHKI
MOKJIMBOCT1 Ta KOMYHIKalliiHy 1HGpacTpyKTypy. 30BHINIHI (HaKTOPU OXOILTIOIOTh
MOJIITUYHY CTaOUIbHICTh, CKOHOMIYHY JHHAMIKy, TEXHOJOT1YHUN Mporpec,
KOHKYPEHTHUH THUCK Ta peryiasaTopHi 3MmiHu. OcoOnuBYy yBary IpHUIIJIEHO POJi
mudpoBoi  TpaHcopmalii y MIJABUIIEHHI aJalTUBHOCTI  MIJNMPHEMCTB.
BcTaHoBneHo, 10 BNpOBaKEHHS MEPEJOBUX TEXHOJOTIH, TaKUX SK IITYYHUH
IHTEJICKT, aHaJITHKa BEJIWKUX JaHUX Ta aBTOMaTH3allis Oi3HeC-MpoIIeCiB,
J03BOJISIE  TIANPUEMCTBAM THYYKO pearyBaTd Ha KOJMBAHHS pPUHKY Ta
MJBUIYBAaTH  ©(PEKTUBHICThP KOMYHiKamiid. JloBegeHOo, 110  KOMIUICKCHI
KOMYHIKaIliifH1 cTpaTerii, iHTerpoBaHi 3 HU(POBUMH PIIMICHHSIMHU, CHPUSIOTH
MIJBUIICHHIO KOHKYPEHTOCIPOMOXKHOCTI Ta (DOPMYBaHHIO CTIHKHX 3B'S3KIB 13
3aIliKaBIICHUMH CTOPOHAMH. 3HAYHY YBary NPUAIICHO METOMONOTIi OIHKH
PHU3HKIB y CTpaTeriyHOMYy pO3BUTKY. PosrisayTo sikicHi metogu (SWOT-ananis,
KOHKypeHTHu# anami3z I[loprepa) Ta KiabKicHI migxomu (CTATUCTUYHUN aHATI3,
MOJENIOBaHHA  CLEHapiiB, aHami3 4ytiuBocTi). IlpakTuune  3HauYeHHS

JOCHIJIP)KEHHSI TOJISITa€ y MOXJIMBOCT!I BUKOPUCTAHHS 3aMPONOHOBAHUX IMM1JIXO/1B
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JUIsL  BIOCKOHAJIEHHS CHCTEM CTpPAaTeriyHOro IUIAHYBaHHSA Ta YHPaBIIHHSA
pU3MKaMU Ha MIANPUEMCTBAX PI3HUX Trainy3ei. IlepcnekTMBHUMM HampsiMaMu
MONAJIBIINX JIOCHII)KEHb € BUBYEHHS Tay3€BUX OCOOJIMBOCTEH CTpaTEridyHOro
PO3BUTKY, JOBIOCTPOKOBOIO BILTUBY LU(POBOi TpaHC(hopMallii HAa OpraHizamiiny
CTIMKICTh, a TaKOX aHaji3 poJil KOPIOPAaTUBHOI KyJAbTYpu Yy ¢GOpMyBaHHI
aJanTUBHOTO MOTEHI1AJIY 1IPUEMCTB.

Kntouosi cnoea: ctpareriyHuil po3BUTOK, MIAMPUEMCTBO, (GAKTOPU BIUIUBY,
OL[IHKa PH3UKIB, EKOHOMIYHA HecTaOUIbHICTh, HHUdpoBa TpaHchopmalis,

KOHKYPEHTOCTIPOMOKHICTb.

Abstract

The article is devoted to the study of key factors in the strategic
development of enterprises and risk assessment in the context of contemporary
economic instability. The relevance of the topic is driven by the need to adapt
management approaches to the growing volatility of the external environment,
which requires enterprises to develop flexible strategies that account for key
influencing factors and associated risks. The aim of the study is to analyze the
theoretical and practical aspects of strategic enterprise development, identify the
main influencing factors, and substantiate approaches to risk assessment in this
process. The article examines the interaction of internal and external factors that
shape the strategic development trajectory of an enterprise. Internal factors
include organizational structure, resource potential, managerial capabilities, and
communication infrastructure. External factors encompass political stability,
economic dynamics, technological progress, competitive pressure, and regulatory
changes. Special attention is paid to the role of digital transformation in
enhancing enterprise adaptability. It is established that the implementation of
advanced technologies, such as artificial intelligence, big data analytics, and

business process automation, enables enterprises to respond dynamically to

8
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market fluctuations and improve communication efficiency. It is demonstrated
that comprehensive communication strategies integrated with digital solutions
contribute to increased competitiveness and the formation of sustainable
relationships with stakeholders. Considerable attention is devoted to the
methodology of risk assessment in strategic development. Both qualitative
methods (SWOT analysis, Porter's competitive analysis) and quantitative
approaches (statistical analysis, scenario modeling, sensitivity analysis) are
examined. The practical significance of the study lies in the possibility of using
the proposed approaches to improve strategic planning and risk management
systems in enterprises across various industries. Promising directions for further
research include the study of sectoral specificities of strategic development, the
long-term impact of digital transformation on organizational resilience, and the
analysis of the role of corporate culture in shaping the adaptive capacity of
enterprises.

Keywords: strategic development, enterprise, influencing factors, risk

assessment, economic instability, digital transformation, competitiveness.

Ilocmanosxa npooremu. ChOTOAHI YKPATHCHKI MIAMPHEMCTBA MPAIIOIOTH Y
HAJ3BUYAHO CKJIQJHUX Ta MajonependadyBaHUX ymMoBax. BiifHa, ekoHOMIYHA
KpHu3a, MOCTIMHI 3MiHM B 3aKOHOJIABCTB1, MIrparlis KaJpiB, TOPYIICHHS JIAHIIOT1B
MOCTa4aHHSI — 1€ HE MPOCTO aOCTPaKTHI PU3UKH, a KOPCTOKA PEabHICTh, 10
aKkoi Oi3HEeC 3MYIICHWH aganTyBaTUCS IIOAHSA. bararo KoMmImaHiii ONMUHWUIWCS B
CUTYyaIlil, KOJU CTapl CTpaTeriyHi IJIaHU MEepecTalu MpalioBaTH, a HOBI IIe HE
HarpaipoBaHi. KepiBHUKaM JOBOAUTHCS MPUIIMATH PIICHHS B YMOBaX XpOHIYHOT
HEBU3HAYCHOCTI, KOJM 3aBTPAIHIA JI€Hb Nepen0aunTH MaiKe HEMOKIIHUBO.
[Ipobnema B TOMYy, MmO TPaAMIIAHI MIAXOAW OO CTPATETIYHOTO PO3BHUTKY, SKi
BHBUAIOTh 3a MiAPYyYHHKAMH, YaCTO HE BPAXOBYIOTh YKPATHCBKUX pealiid.

BaytpimHi  dakropu — oOMexeHi pecypcd, cladka KOMYHIKAIlisg Mix

9
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mipo3auiaMu, Opak KBalipikoBaHUX KaJpiB — HAKIAJAIOThCSd Ha 30BHIIIHI
BUKJIMKH: HECTAO1IbHY €KOHOMIKY, MOCTIMHI 3MIHU MPaBUJI I'PpU 3 OOKY JepiKaBH,
arpecMBHY KOHKYpeHIlito. | mpu 1mpoMmy Oararo miANpUEMCTB JOCI HE MarOTh
YITKOTO PO3YyMIHHS, SIK OLIIHIOBaTH PU3UKHU Ta OyIyBaTU THYYKYy CTpATErito, sika 0
JI03BOJTMIIA HE TIPOCTO BH)KUBATH, & PO3BUBATHUCH.

OTtxe, ronoBHa mpoOiemMa — PO3PUB MK TEOPETUYHHUMHM 3HAHHIMU TPO
CTpaTeriuHe YNpaBIiHHSA Ta peaJbHUMH TOTpeOaMHM YyKpaiHChKOro Oi3HEcCY.
[TlinnpuemcTBaM mOTPiOHI HE 3arajibHi MOpajau, a KOHKPETHI, aJamnToBaHl J0
HAIlUX YMOB iHCTPYMEHTH, SIKi JOTIOMOXYTh BPaxOBYBaTH KIFOYOBi (haKTOpHU
BILJIMBY, OIIHIOBATH PU3UKH Ta IIBUKO KOPUTYBATH CBOIi Jii. be3 110ro roBopuTH
PO CTaJluii PO3BHTOK Ta KOHKYPEHTOCIPOMOXKHICTh B CY4aCHHUX yMOBaX JYy¥Ke
CKJIAJTHO.

Ananiz ocmauuix oOocniodxcenv i nyonikayiti. TeopeTUKO-METOAO0IOT1YH1
3acaJil CTPATETIYHOTO PO3BUTKY MIANPUEMCTB JOCTIKYIOTBCA Y MpaIsix
BITUM3HSHUX HayKoBIiB. 30kpeMa, [lucapeBcrkuii, Tumenko ta [Tokomogna [1]
pPO3IISAIAI0Th NMUTAHHS €(EeKTUBHOIO BHKOPUCTAHHS BUPOOHUYHUX PECYypCiB Ta
CHUHEpPrii MK CTPYKTYPHUMH IAPO3ALIaAMHU MIANPUEMCTBA, IO € OCHOBOIO IS
pO3pO0OKHU MPONYKTOBHUX, (YHKIIOHAIBHUX Ta PECYpPCHUX cTparerii. €rio3ap'sH
[2] akmenTye yBary Ha poii  BHYTPIIIHBOTO CEPEAOBHUINA, 30KpeMa
OpraHizaliiHOi CTPYKTypH Ta YIPaBIIHCHKUX MOXIHUBOCTEH, y (HopMyBaHHI
CTIHKOCTI MAMPUEMCTBA J0 30BHIMIHIX BUKIUKIB.

[IpobnemaTnka €eKOHOMIYHOT HECTAOUIBHOCTI Ta ii BIUIMBY Ha CTpaTeTiduHE
IUIaHYBaHHS BHUCBITJIICHA Y JOCITIIKECHHSX, MPEACTABICHNX y (PaxOBUX BUIAAHHIX
[3, 10]. ABTOpH HAroJONIYIOTh, IO MOCTIHHA HemependavyyBaHICTh EKOHOMIYHUX
YyMOB  3MYIIye Oprasizamii  3acTocoByBatH  (opmaiizoBaHi  TpoIecU
CTpPaTeTiuHOTO TUTAHYBAHHS IS TPOTHO3YBAaHHS HOBHUX BHUKIHKIB  Ta
MOXJIMBOCTEM.

I'aBpan, I'pubuxk Ta Komap [4]aochigxyloThb BHUKOPUCTAHHS IU(POBUX
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pllleHb Ta KIIEHTOOPIEHTOBAHUX CTpPATErid SK BIANOBIAbL YKPAaiHCHKUX
MIJINPUEMCTB Ha MOCUJIEHHA €KOHOMIUHOI TypOyJaeHTHOCTI. BOHM Bin3Ha4yaroTh
IITUPOKE BIIPOBAKCHHS EJICKTPOHHUX IUIATEKIB, aBTOMATH30BAaHUX CHCTEM
001Ky Ta IHCTPYMEHTIB MOHITOPUHTY Oi3Hec-npoueciB. Janumiok Ta 3adypmexa
[5] HaromomyrooTh Ha BaXJIUBOCTI CTPYKTYpPHOI pPECTPYKTypu3alii Ta
3a0e3MeueHHsT pecypcamMu JJisi 3a0e3MeUeHHs] THYYKOCTI MiATPUEMCTB, 0COOIUBO
y cepi moChyr.

[lutanHss 3arpo3 €KOHOMIYHIM Oe3mell MPOMHUCIOBUX MIANPUEMCTB
po3rsinyTo Jloiiko [7], axuii kinacugikye OCHOBHI 30BHILIHI PU3UKHU, BKIIOYAIOUU
3pOCTaHHs 30BHIIIHBLOTO OOPry, HEKOHTPOJILOBAHUN BIATIK 1HO3EMHO1 BaJIOTH Ta
HaIMIpHY 3aJIe)KHICTh BIJ IMIOPTHOI CHPOBUHH. AHaII3 30BHIIIHBOTO
CEpe/IOBUINA Ta HOro BIUIMBY Ha KOHKYPEHTOCIPOMOXKHICTH TPEJICTABICHHUH Y
poborax [6, 8], me aBTOpWM JOCHIIKYIOTh NWMHAMIYHUN XapaKTep Makpo- Ta
MIKpOEJIEMEHTIB CepeIOBHIIA, iX BIJIMB Ha JIAHIIOTH MOCTABOK, MOMUT KIIIEHTIB
Ta KOHKYPEHTHY IMHAMIKY.

MeTtomonoriydi MiAXoAu 10 OIIHKH PHU3HKIB Y CTpPaTeridyHOMY PO3BUTKY
BUCBITIEH] y pociimxkeHHsx demouani [11], torpun [15] ta UYukypkoBoi 3
Oenipens [16]. ABTOopH po3mIsLAalOTh sKicHI MeToau, 30kpema SWOT-anani3 Tta
KOHKypeHTHUH aHamni3 [loprepa, a TakoX KiIbKICHI IHCTPYMEHTH, BKITIOYAIOUYU
CTaTUCTUYHUHN aHaJi3, MOJICIIFOBaHHS CIleHapiiB, MoaemoBanHs MonTe-Kapio Ta
aHaj i3 YyTIMBOCTI, i iAeHTU(iKamii Ta OIIHKK TOTEHIIHHUX 3arpos.
HaromnomyeTbcs Ha B3a€MO3B'A3KY IIMX METOIB, /i€ SKICHUM aHAi3 3a0e3mnedye
KOHTEKCTyaJIbHY OCHOBY JJISI 3aCTOCYBaHHSI KUTbKICHUX 1IHCTPYMEHTIB.

Ponp KOMYHIKaIlii y M1IBULIEHH1 KOHKYPEHTOCITPOMOKHOCTI
nocaimkyeTbes Koomstaebkum [kepeno 12], Benrep Ta Omenpuak [13], a Takox
CypoBum [14]. ABTOpM akIEHTYIOTh YyBary Ha IHTerpamii muQpoBUx
KOMYHIKal[IMHUX CcTpareriii, BUKOpUCTaHHI cydacHux mmiargopm (Slack,

Microsoft Teams, Zoom, Asana), coliabHUX MEpPEX, a TAKOX Ha 3aCTOCYyBaHHI

11
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IITY4YHOTO 1HTENEKTY Ta aHAIITUKU BEJIUKUX JaHUX I 3a0e3medyeHHs
e()eKTUBHOI B3a€MO/II 13 3alIKaBI€HUMHU CTOPOHAMH Ta MIATPUMKH aJalTUBHOIO
CTPaTETivHOTO IJIaHyBaHHS.

BrniiuB pe3ynbTaTiB OLIHKHM PU3UKIB Ha KOPUTYBaHHS (PiHAHCOBOI MOJITUKHU
Ta CTPYKTYpHU KamiTany mianpuemctBa gociimkye Jlanik [17]. ABTop 10BOAUTS,
[0 CUCTEMAaTUYHUN aHaNl3 PU3UKIB CHpPUSE MPOAKTUBHUM 3MiHaM (PiHAHCOBOI
MOJIITUKU, CTBOPEHHIO PE3epBIB JIKBIJHOCTI Ta BIPOBAPKEHHIO JUHAMIYHHX
CUCTEM YIpaBIiHHSA pu3uKaMH. [Iporiec ynpapiiHHSI pU3UKaMHU Ta HOTO OCHOBHI
ertanm (BUSBJICHHS, aHaji3, IMOM'SKIICHHS, MOHITOPUHT) BHUCBITIECHO Yy
nyomikaisx Visure Solutions [18], ne Takok HaroJoNMyeThCsS Ha BUKOPUCTAHHI1
NEPEIOBUX TEXHOJIOTIH, 30KpeMa IITYYHOTO IHTEJIEKTY Ta NPOTHOCTUYHOI
aHATITUKY, I Iepe0aueHHs Ta pearyBaHHs Ha JUHAMIUHI pUHKOB1 YMOBH.

TakuM 4YuHOM, aHai3 HAYKOBHX Mpalb CBIAYUTH MPO 3HAUHUN I1HTEpeC
JTOCJITHUKIB JIO MPOOJIEM CTPATEr14HOTO PO3BUTKY, OLIIHKH PU3HUKIB Ta IU(POBOI
Tpancdopmartii mignpueMcTs. OMHAK KOMIUICKCHUM MIAX1M, KWW OU 1HTErpyBaB
BHYTpDIIIHI Ta 30BHIMHI (AKTOpU, METOAM OI[IHKM pPHU3UKIB Ta CydYacHi
KOMYHIKAI[IiH1 CTpaTerii B €IMHYy CUCTEMY CTPaTEridHOro YIpaBIIiHHSA B YMOBax
€KOHOMIYHOI HECTaOUIbHOCTI, 3aJIMIIAEThCA HEAOCTATHBO PO3POOICHUM, IO
00yMOBITIOE aKTyaJbHICTh JJAHOTO JOCIIIKEHHS.

Mema cmammi. MeTta DOCIIJDKCHHS TOJISTa€ B aHaji3l TCOPESTHUYHHX Ta
MPaKTUYHUX aCIMEKTIB CTPATETIYHOTO PO3BUTKY TMIiANPUEMCTB, BHU3HAUCHHI
OCHOBHUX (DaKTOpIB BIUIMBY (BHYTPINIHIX Ta 30BHINIHIX) HA CTpaTEeTiduHy
TPAEKTOPIIO PO3BUTKY, a TaKoX OOTPYHTYBaHHI KOMIUIEKCHHUX MiJAXOAIB 10
OIIHIOBaHHS PHU3HWKIB y IBOMY IMpPOIECi 3 ypaxyBaHHSAM BHUKJIHKIB Cy4acHOI
€KOHOMIYHO1 HECTaO1IbHOCTI Ta MU POBOT TpaHCHopMaIrii.

Buxnao ocnoenoco mamepiany oocniodicenns

Y  BHAKO3MIHHOMY JIaHAMIA(PTI CY4acHOI EKOHOMIKM MiAIPUEMCTBA

MOCTIMHO CTUKAIOTHCS 3 HEOOXIJIHICTIO aJanTyBaTh CBOi CTpaTeriyHi paMKu

12
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PO3BUTKY B YMOBaX CKJIaJHOI B3a€MOJli 30BHIIIHIX Ta BHYTPIMIHIX (PaKTOpIB.
CrpareriyHa TpaeKTOpPis MIANPUEMCTBA 3HAYHOIO MIPOIO 3alICKUTh Bil TaKUX
3MIHHUX 30BHIIIHBOIO CEPEAOBMINA, K MOJITHYHA CTAOLIBHICTh, €KOHOMIYHA
HECTaOUIbHICTh, TEXHOJOTTYHUN NPOrpec Ta KOHKYPEHTHUH TUCK, SIKI CTBOPIOIOTh
SK 3arpo3d, TaK 1 MOXJIMBOCTI, II0 BHUMAaralwTh IUJIBHOIO MOHITOPUHTY Ta
MPOAKTUBHOIO pearyBaHHs. BHyTpimHi (akTopu, BKIIOYAIOYM OpraHi3aliiiHy
CTPYKTYDPY, PECYpPCHI MOKJIMBOCTI Ta KOMYHIKallIiHY 1HQPACTPYKTYpPY, TaKOXK
BIJINPalOTh BUPIMIAJIBHY pOJib Y (OpPMYBaHHI CTpaTeTiyHUX I1HIIATUB. 30KpeMa,
AVHAMIYHUN XapaKkTep €KOHOMIYHOTO Ta TMOJITUYHOTO CepefoBHINa YKpaiHu
MIIKPECIIOE BAXJIMBICTh PO3YMIHHS TOTO, SK MICLEBI MIANPUEMCTBA J10JAIOTh
HECTaOLIbHICTh, BUKOPHCTOBYIOYM HOBI MOXJIMBOCTL. Ponb  edexTuBHOT
KOMYHIKaIlii IOCTac K KJIFOUOBUIA €JIEMEHT y [TABUIIIEHH]
KOHKYPEHTOCIIPOMO>KHOCTI, JT03BOJISIIOUM (ipMaM CHPUATH Kpallid BHYTPILIHIH
KOOpAMHAIT Ta B3aeMOJIi 13 3O0BHINIHIMM 3aIlIKaBICHUMH CTOPOHAMHU 3a
JIOTIOMOTOI0 TIEPEIOBUX KOMYHIKAI[IMHUX CTpaTerii Ta TexHosorid. Bomgxouac
OIl[IHKA PHU3MKIB CTajda HEBII'€EMHOI0 YAaCTHMHOK CTPATETIYHOTO IJIaHYyBaHHS,
HaJal04d HEoOXimHy iH(OpMAaIlito NJiss BUSBICHHS MOTCHIIMHUX 3arpo3, OLIHKH
iXHBOTO BIUIMBY Ta BIJIIMOBIIHOTO KOPUTYBaHHS CTpaTerid po3BUTKY. Llg crarrs
Ma€ Ha METi JOCIIIWTH KIHYOBl (paKTOpH, IO BIUIMBAIOTh HA CTpPATETIUYHUM
PO3BUTOK YKPAaiHCHKHUX MIANPUEMCTB Yy CY4YaCHHUX YyMOBaX, MIAKPECIIOI0UYU
BOXJIMBICTh aHANI3y 30BHINIHBOTO CEPEJOBUINA, KUTTEBO BAXKIMBY pPOJIb
KOMYHIKaIii y TIATPUMII KOHKYPEHTHHX TIepeBar Ta  BIPOBAKCHHS
KOMITJIEKCHUX TPAKTUK YIPaBIiHHS pU3UKaMu. Po3risimaroun i B3a€MOMOB'sI3aH1
BUMIpH, OCITIIKEHHS TIparHe COPUATH TIUOMIOMY PO3YMIHHIO TOTO, SK Cy4acHi
YKpaiHCHKI MIAMPUEMCTBA MOXKYTh €()eKTUBHO ()OPMYITIOBATH Ta KOPUTYBATH CBOT
CTpaTerii IS MPOIBITaHHS B YMOBaX IMOCTIMHOT €KOHOMIYHOI HEBU3HAYEHOCTI Ta

30BHIMIHIX BUKJIHKIB.
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CrpaTeriuHuil po3BUTOK HIANPHEMCTBA (OPMYETHCA CKIAAHOIO B3aEMOJIEIO
BHYTpIIIHIX Ta 30BHIMHIX (AKTOPIB, KOXKEH 3 SKUX Ma€ OKpeMUH, aje
B3a€MOIIOB'A3aHUN BIUIMB HA TPAEKTOPIIO PO3BUTKY oOpraHizamii. ¥YcepeauHi
NIANPUEMCTBA HAsBHICTh Ta €(EKTHMBHE BHUKOPUCTAHHS BUPOOHUYMX PECYPCIB,
BKJIIOYAIOYM TMPUPOJIHI PECypCH, OCHOBHMI Ta OOOpOTHUH KamiTall, a TaKOX
pobouy cuiy, ¢GOpMYyHOTH OCHOBY [Jii PO3pOOKHM HAAIWHUX MPOAYKTOBUX,
(YHKIIOHAIBHUX Ta PECYPCHUX CTPATETiH, AK1 TICHO MOB'A3aH1 Ta pa30oM KepYyOTh
CTpaTeTiYHUM HAIPSIMKOM PO3BUTKY MifgnpuemcTsa [1]. Cunepris, 1ocsIrHyTa Mix
NOB'SI3aHUMH CTPYKTYPHUMH MIIPO3ALUIAMHU, HE TUIBKMA MIJBUILYE ONEpaLiiHy
eEeKTUBHICTh, ale W [O03BOJISAE TEpeNaBaTH TO3UTHBHHMA JIOCBiJ Ta CIUIBHO
BUKOPUCTOBYBAaTH aKTHBH, CIPHUSAIOYMA 3HIKCHHIO BHUTpaT Ta MiJABUIICHHIO
KOHKYPEHTOCIIPOMOKHOCTI [1].

Tum dYacomM BHYTpIIIHE CEpPENOBHINE, IO OXOIUIIOE OpTaHi3amiiHy
CTPYKTYPY, YIPABIIHCHKI MOMJIMBOCTI Ta BHYTPIIIHI MIPOIECH, BU3HAYAE CTIUKICTh
OiANMpUEMCTBA Ta HWOro 3JaTHICTh BUKOPUCTOBYBAaTHM CBIM  CTpaTeriyHUU
MOTEeHII1aJl, 6e3Mmocepe/IHbO BIUTMBAIOYM HA MOTO 3[JaTHICTh pearyBaTH Ha 30BHIIIHI
BUKIUKH [2][1]. 30BHI MiAMPHEMCTBO MOBHHHO OPIEHTYBATUCS B TUHAMIYHOMY
CEepEeNOBHIN, IO XapaKTePU3YEThCS 3MIHOO PHHKOBOI JWHAMIKH, 3MIiHOIO
IHBECTHIIIMHOTO KJIIMaTy, 3MIHAMH B HOPMAaTHBHHX aKTaX, TEXHOJOTTYHUM
IIPOTPECOM Ta IIMPIIUM COLIATBHO-TOMITUYHUM KoHTekcToM [1]. Ili 30BHImIHI
dakTopy IUKTYIOTh 1HBECTHIIIHY NPUBAONMBICTH pIi3HUX cdep Oi3HeCy,
CIIOHYKAIOYH MIAMPUEMCTBA CTPATETIYHO PO3MOAUIATA PECYypCH Ta BU3HAYATHU
MPIOPUTETH IHBECTHIIIH, K1 30a7aHCOBYIOTHh AMBEPCU]PIKAIIIO0 PU3UKIB Ta CTiiKe
3pocTaHHs 10xX0iB [1]. 3pemToro, B3aEMO3B'I30K MK IUMH chepaMu MAKPECITIOE
HEOOXITHICTh JUIS IMIJMPUEMCTB 3aCTOCOBYBATH CHUCTEMHHH IMIJXiJ — IOCTIHHO
OIIHIOBATW Ta IHTETPYBATH SK BHYTPINIHI CHWIBHI, TaK 1 cllabKi CTOpPOHH i3
30BHIIMIHIMA MOXJHMBOCTSIMHM Ta 3arpo3aMu — 11100 3a0e3MeunuTH aJanTHBHICTD

CTpaTEeriuHOr0 PO3BUTKY Ta MOro BIJMOBIAHICTH JIOBFOCTPOKOBUM Iuisim [1][2].
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[IpoakTuBHE ympaBiiHHS Ta MOCTIHHA OI[IHKA [MX BHYTPIIIHIX Ta 30BHIIIHIX
(bakToOpiB € BAXIIMBUMU BTPYYAHHSIMU JJIs1 3a0€3MEUEHHS TPUBAJIOT KOHKYPEHTHO1
repeBaru Ta oprauizamniiHoi cTabiIbHOCTI.

ExoHomiyHa HecTaOUIbHICTh (YHAAMEHTAIbHO 3MIHIOE KOHTEKCT, Y SIKOMY
NIANPUEMCTBA  MIAXOASATH O  CTPATETIYHOTO  IUIAHYBAHHS, IMOCHJIIOIOYH
TypOyJIEHTHICTh T4 HEBU3HAYEHICTh HABKOJUIIHHOIO CEPEJOBHINA, TUM CAMHUM
3YMOBJIIOIOUA HEOOXIAHICTh HOBUX CTPYKTYp Ta MPOAKTUBHUX I1HCTPYMEHTIB
ynpasiinHsg. [locTiiiHa Henepen0adyBaHICTh EKOHOMIYHHUX YMOB  3MYILYE
opraHizaiii 3aCTOCOBYBaTH (popMalli30BaHi MPOIECH CTPATETIYHOTO IUIaHYBaHHS,
OCKIJIbKM BOHU CITy’KaTh OCHOBHHM 3aCO0OM IMPOTHO3YBaHHS SIK HOBHX BUKJIUKIB,
Tak 1 IpUXOBaHUX MOKJIHUBOcTel [3]. Taka BOMATHIBHICTH OCOOJMBO BILJIMBA€E Ha
B3a€MO3B'SI30K MK BHYTPIIIHIM TPUUHATTSAM pillIeHb Ta 3MIHAMH Y 30BHIITHBOMY
CEepe/IOBUINl, BHUMArar4u BiJ OpraHizalii MOCTIMHO TEpPEOIiHIOBaTH Ta
BIOCKOHAJIIOBATH CBOi alNTOPUTMHU IIJIaHYyBaHHS, IHCTPYMEHTH Ta PO3MOALI
pecypciB Ui MIATPUMKH aKTyaJdbHOCTI Ta cTikkocTi [3]. Llg gunamika 3mymrye
BITYM3HAHI MIINPUEMCTBA HE JIMIE AJaNTyBaTH CBOi MPAKTUKH CTPATETTYHOIO
yIOpaBIiHHSA, ajlec ¥ BIPOBAHKyBaTH HOBI MIAXOJW, IO BIJIMOBIIAIOTH peajisiM
NepexiIHOT PUHKOBOT €KOHOMIKH, TUM CaMUM 3a0€3Meuylound CBOE BH)KMBAHHS Ta
KOHKYPEHTOCIIPOMOXKHICTh B yMOBaXx MOCTIHHUX KoJiuBaHb [3]. B pesynbTaTi Mexi
MDK OIepaliifHo0 CTaOUIBHICTIO, 3MEHIIEHHSM PH3HKIB Ta JOBTOCTPOKOBOIO
CTpaTeTi€l0 3pPOCTaHHS CTAlOTh Jefaji OUIBII MEpeIVISTEHHMH, IO 3MYIIYE
MiAMPUEMCTBA HATOJIONTYBAaTH HA 3YCHIUIAX 31 CTabuIi3aIlii K mepelyMOBi CTaIoro
pPO3BHTKY. 3 OIJsAay Ha Il CKIAJHOIII, OpraHi3amisiM BKpald BaXXJIHUBO
MpiopuTe3yBaTH CTBOPEHHS Ta  TMOCTIHHE  BJOCKOHAJCHHS  MEXaHI3MIB
CTpATEriYHOTO TUIAHYBaHHS, SKi € THYYKHMH, 3aCHOBAaHIMH Ha JIAHUX Ta PEaryrTh
Ha MIHJINBI €EKOHOMIYHI JIaHAIIa(TH.

Y BiAMoOBiAb Ha TIOCTIMHY €KOHOMIYHY HECTAOUIBHICTh Ta IOCHIICHY

€KOJIOTTYHY  TypOyJEeHTHICTb, YKpaiHCbKl  MIJNPUEMCTBA BCE  YaCTIllIe

15



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 4.

BUKOPUCTOBYIOTh IM(POBI pINIEHHS Ta KIIEHTOOPIEHTOBAaHI CTpaTerii s
MIABULIEHHS CBO€1 KOHKYPEHTOCIPOMOKHOCTI Ta agantuBHocTi [4]. Ilei
muGpoBUl MOBOPOT OYEBHIHUKA HE JHIIE Yy HIMPOKOMY BIIPOBAKEHHI
EJIEKTPOHHUX IJIaTEXK1B, aBTOMAaTU30BAHUX CUCTEM OOJIIKY Ta 3BITHOCTI, ajie il B
IHTerpauii MnepeAoBUX IHCTPYMEHTIB MOHITOPUHTY Ta aBToMaTHu3auii Oi3Hec-
MPOLIECIB, K1 IOMOMAraTh MIANPUEMCTBAM JUHAMIYHO pearyBaTH Ha KOJUBAaHHS
puHky [4]. B3aemo3B's30k MK 1U(POBOIO TpaHCPOpPMALI€0 Ta CTPATErTYHUM
YIOpPaBIiHHIAM 1€ OUIblIe MiJKPECIIOEThCA 3POCTAIOUUM  YCBIIOMJICHHSM
YKpaiHCbKUMH O13HEC-NiJIepaMi PU3HKIB, TOB'SI3aHUX 3 HEJOOLIHKOI IU(GPOBUX
TEHACHI[II — MOMUJIKOIO, sIKa ICTOPUYHO MEPEIIKO [ Kala OpraHi3aliiHii CTIKOCTI
Ta 3pocTtaHHiO [5]. BogHoudac cTpykTypHa pecTpyKTypu3allis Ta 3a0e3reyeHHs
pecypcaMH CTald J>KUTTEBO BAXJIMBUMH IS MIANPUEMCTB Ccepu MOCIYT,
3a0e3MeYy0ud IXHI0O MOKJIMBICTh IMIBUAKO MEPEPO3MOIUIATH aKTHBH Ta IMEPCOHAT
y BIIMOBIA, HA 3MiHY TONHUTY Ta 30BHIIMIHI ToTpsciaHg [5]. Lli TenmeHmii
MIAKPIUTIOIOTECS  IIUPIIMM  YCBIMOMJIEHHSM  HEOOXIIHOCTI THYYKOCTI Ta
IIPOAKTUBHOI TMO3MINI MO0 30BHINIHIX 3MiH, OCKUIBKM TpPaaMIlIdiHI MOZIETI
YIPaBIiHHSA, 110 TOKIAJAI0ThCS BUKIIOYHO HA BHYTPIIIHI PECYPCH, BUSABIISIOTHCS
HEJOCTAaTHIMU B yMOBax Cy4acHOTO HecTaOuIbHOTO cepemopuima [5]. OcKiuTbKH
yKpaiHChKI KOMIIaHil 1HTErpyrOTh HMU(POBI IHHOBAIlIT 31 CINUIBHUMHU Ta CTAJIUMHU
paKTUKaMH, iXHIA CTpaTeriuHMil PO3BUTOK Jefani OLIbIIE XapaKTePHU3YETHCS
MOETHAHHAM TEXHOJIOTIYHOTO MPOTPECy, OMEpaIiifHoi THYYKOCTI Ta €HepridHO1
peakiii Ha COIiaJbHO-€KOHOMIUHI TpaHchopmarlii, mo MIAKPECIIOE HarajabHy
noTpedy B MOCTIHHUX IHBECTHISX y IUGPOBY 1HOPACTPYKTYpPY, IMiIBUIICHHS
kBamiikamii poOoJoi criv Ta aJanTHBHI CUCTEMH YTIPABIIHHSA JJI 3a0€3MeueHHS
JIOBTOCTPOKOBOTO YCIIXy B HeTlepea0auyBaHnX yMmoBax [4].

30BHIITHE CEPENOBUINE SIBISE COO0I0 CKIAAHUN KOMIUIEKC (akTopiB, sKi
MOXXYTh OJHOYACHO 3arpO’KyBaTH Ta CTBOPIOBATH MOKJIMBOCTI AJIS MIANPUEMCTB,

[0 BHMara€ HIOAHCOBAHOTO Ta aJalTMBHOIO TIAXOAY JO0 CTpPaTeriyHOro
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yrnpasiiHHs. OAHIEI0 3 OCHOBHUX MPO0JIeM, 3 SIKUMH CTUKAIOThCA MIANPUEMCTBA, €
JUHAMIYHUI XapakTep SIK Makpo-, TaK 1 MIKPOEJIEMEHTIB CEPEIOBUIIA, IKI MOXKYTh
HIBUIKO 3MIHIOBATHCS Ta BIUIMBATH HA COPUSTIMBICTH KIIFOUOBUX MIKPO(aKTOpIB,
TaKUX SK JIAHIIOTU IOCTABOK, MOMUT KJIIEHTIB Ta KOHKYPEHTHa IuUHaMika [6].
OCHOBHI 3arpo3u, IO BHHUKAIOTh y IIbOMY CEPEIOBHINi, BHHHKAIOTH dYepes
HaBMHUCHI a00 BUIMAJAKOBI 3001, BKIIOYAIOYW 3MIHM B HOPMATHBHUX aKTax,
€KOHOMIYHY HECTaOUIbHICTh Ta TEOMOJITUYHY HECTaOUIbHICTh, SIKI MOXYTb
3aBJaTH MaTepiaibHOI IIKOAM ONEpAIIMHUM peXUMaM Ta 3arpoXyBaTH
¢diHaHCOBIM cTa0LIBHOCTI miaAnpueMcTBa [7]. Hanpukian, 3pocTaHHst 30BHIITHBOTO
Oopry, HEKOHTPOJILOBAHUN BIJTIK 1HO3EMHOI BAJTIOTHU Ta HAJMIpHA 3aJICKHICTh BiJ
IMIIOPTHOT CUPOBUHU MOXYTh MIJIPBATH €KOHOMIYHY Oe€3leKy, HapaxaTu (ipmu
Ha KOJIMBaHHS 30BHIIIHBOTO PUHKY Ta pyHHYBaTH KOHKYPEHTOCIIPOMOXKHICTh, THM
caMHUM 30UTBIIYIOYHM PU3HMK (HIHAHCOBUX BTpaT Ta aectadimizaiii [7]. I HaBmakw,
30BHIIIIHE CEPEIOBUIIE TaK0X MPOMOHYE MOXIIMBOCTI, Takl SK MOTEHIAT JUIs
BHYTPIIITHBOTATY3€BO1 CITIBMpAIlil, IKa MOXKE MIABUIIUTH CTIMKICTh, CTUMYJIFOBATH
IHHOBAIIli Ta COPUITH HOBHM HampsMKaMm 3pocTaHHs [6]. B3aemomis MK 1umu
3arpo3amMu Ta MOXKJIMBOCTSMH MIJKPECTIOE BAXIIUBICTh TOYHOT'O MPOTHO3YBaHHS
Ta KOMIUIEKCHOTO aHaJi3y, OCKUIBKM MiANPUEMCTBA MOBUHHI mepeadadaTu 3MiHU
Ta CTpAaTeTiYHO TIO3MI[IOHYBaTH cebe, 1100 TMOM'SKIIMTH PHU3UKH Ta
BUKOPHCTOBYBAaTH HOBI MOXIMBOCTI [6]. Lleli B3aemMo3B'sI30k BHMarae
MPOAKTUBHOT TMO3MIII, KOJM MiJMNPUEMCTBA TOCTIMHO BIACTEXKYIOTh 30BHIIIHI
CUTHAJIM, IHBECTYIOTh Y aJalTHBHI MOMJIHBOCTI Ta 3alMalOThCS CIICHAPHUM
IUTAaHYBaHHSIM  JUig  3a0e3MedeHHs CTaloi  KOHKYPEHTOCIPOMOKHOCTI — Ta
CTaOUTBHOCTI B yMOBaX HEBH3HAYCHOCT]1 HABKOJUIITHBOTO CEPETOBHUIIIA.

3 orgay Ha IIBUAKO3MIHHE IIOJITHYHE Ta EKOHOMIUHE CEpEeIOBHIIE,
MIANPUEMCTBA TOBUHHI 3aCTOCOBYBAaTH IIUTICHUM Ta CHUCTEMHHW WIiAXIT 10
ajanTarii, SKui OXOIUTIOE SK BHYTPIIIHI, Tak 1 30BHIIIHI chepu. B3aeMo3B'sa30k

CTPYKTYPHUX MIAPO3IAUIIB y MeEXax IMIAMNPUEMCTBA O3HAYa€, IO 3yCHWUIS 3
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ajanTaiii He MOXYTh OyTH 130JbOBAaHMMH, a MOBHMHHI OXOIUTIOBaTH BCl cdepu
JUSTTBHOCTI, 100 3a0€3MeUnuTH OpraHi3aliifHy CTIMKICTh Ta €KOHOMIUHY O€3IeKy
[8]. Ockinbku mignpueMcTBa (DYHKIIOHYIOTh SIK BIIKPUTI COLIIaJIbHO-€KOHOMIYHI
cuctemMu, BOy/IOBaHI B IM(POBE cepenoBUllle, €(PEeKTUBHA ajamnTallisi BUMarae
KOOpAWHAII  BHYTPIINIHIX  €JIEMEHTIB 13 30BHINIHIMH  TE€XHOJOTTYHHUMH,
OpraHi3BalliiHUMU Ta €KOHOMIYHMMH BuUKJIUKamMu [9]. Lle oco0GamBO Ba)xIuBO,
BpPaxoBYIOUH, IO 3MIHU Y 30BHIIIHBOMY CEPEJOBHUILI — B/l PETYJIATOPHUX 3MIH 110
TEXHOJIOTTYHUX 3001B — YaCTO BUMAraroTh BiJIMOBIJHUX KOPUTYBaHb Y BHYTPIIIHIX
nporecax, yIpaBIiHChKIM MPaKTULl Ta CTPYKTypax KOMYHikalli. BripoBamxkyoun
CUCTeMHHMH TIAXiA J0 YIpaBIiHHSA ajamnTaiicro, MIAIPUEMCTBA MOXKYTh
CTPYKTYPYBaTH HEOOXiJIHI KOMIIOHCHTH Ta B3a€MO3B'SI3KH, IO JIO3BOJSE iM
THYYKO pearyBaTH Ha KPHU30Bi SBHUINA, 30epiraroyv MpH I[BOMY OIEpAIiiHy
ctabutbHICTD [9][10]. Kpim Toro, iHTEerpariisi afanTUBHOTO YMPABIIHHS 3MIHAMH
SK y TIOTOYHI, TaK 1 B CTPATEeT14H1 MPOIIECH IJIAHYBAHHS JTO3BOJISE MIAIPHUEMCTBAM
nependayaTy PU3MKH, BHUSBISATH HOBI MOXJIMBOCTI Ta CBOE€YACHO MpUHAMATH
pIIIEHHS, 1110 BIAMOBIIAaIOTH 3MiHaM puHKOBOI nuHamiku [8]. LLlo6 3amumratucs
KOHKYPEHTOCIIPOMOXHUMH Ta CTIMKUMHU, ITIAMPUEMCTBA TIOBUHHI BUWTH 32 PaMKH
CUTyaTUBHHMX 3aXOJiB Ta BIPOBAJUTH IIOCTIHHY aJanTaifif0 y CBOi CHUCTEMH
yIOpaBIiHHSA, BHU3HAIOYM 11 KIIOYOBOK 3JATHICTIO, IO JIEKUTh B OCHOBI
JIOBIOCTPOKOBOT'O 3pOCTaHHS Ta CTIMKOCTI B yMOBaX HeBu3HaueHocTi [9][8].

st eheKTUBHOTO TMOAOJaHHS HEBU3HAUEHOCTI, CIIPUYMHEHI €KOHOMIYHOIO
HECTAaOUIBHICTIO, IMINPUEMCTBA TIIOKJIAJAIOTHCS HaA PI3HOMAHITHI aHAITHYHI
IHCTpPYMEHTH, TpH3HAYCHI JJs MOHITOPUHTY Ta IHTepmperamii 3MiH Yy
30BHIMIHbOMY cepenoBuili. Llentpanpanm cepen mux € SWOT-anami3, sxuit
CUCTEMAaTHYHO JOCIIDKYE 30BHINIHI MOXJIHMBOCTI Ta 3arpo3W IOpSa 13
BHYTPIINIHIMA CWJIBHAMHU Ta CIAOKUMU CTOPOHAMH, JTO3BOJISIOUM OpTaHi3aIlisiM

nepeadavyaTH Ta pearyBaTi Ha pUHKOBI BUKJIUKH, 10 3MIHIOIOThCS [11].
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JIoTOBHIOIOUM 11€, KOHKYpEeHTHUM aHaii3 [lopTepa oIiHIO€ BIIUB KIIOUOBUX
30BHILIHIX CYy0'€KTIB, TAKHX K MOKYIMI1, TOCTAYaIbHUKH, HOB1 YYACHUKH, TOBAPH -
3aMIHHUKM Ta MOTOYHI KOHKYPEHTH, 3a0€3MeUylouH CTPYKTYpOBaHE pPO3YMIHHS
KOHKYPEHTHUX CWJ, SKi MOXYTh TIOCHIIOBaTH a00 TOM'SIKIIYBaTH BIUIMB
ekoHOMIYHMX KkonuBaHb [l1]. Kpim Toro, po3poOka Ta aHami3 cueHapiiB
JT03BOJISIFOTH OpraHizailisiM OyJyBaTH Ta OLIHIOBATH KiTbKa WUMOBIpHUX MalOyTHIX
CLEHapiiB, BPAaXOBYIOUYM B3a€EMOJIII0 PIZHOMAHITHUX 30BHIIIHIX (aKTOpiB Ta
BIMOBIAHO TOTYIOYM aJanTuBHI crpateriudi BignmoBidi [11]. L1 iHcTpymeHTH
B3a€MOTIOB'SI3aHi, OCKUIbKM BHUCHOBKH, OTPMMaHi 3 OJHOTO, Taki SIK CHUTHAJIH
PaHHBOTO TIOTICPEKECHHS, BUSBICHI IIJISAXOM aHaTi3y ClIa0KMX Ta CHIBHUX
CUTHATIB, MOXYTh iH(QOpPMYBaTH Ta BJIOCKOHAIIOBATA 3aCTOCYBAHHS IHIIUX,
3pEIITOI0  3MIIHIOIOYM  3JaTHICTh  MIJNPUEMCTBA  YIPABIATH  PUBHKAMH,
HiATPUMYBAaTH KOHKYPEHTOCIPOMOXKHICTh Ta 3a0e3MeuyBaTH CTIMKICTh y Mepioiu
MiABUIIECHOT 30BHINIHBOT BodaTwibHOCTI [11]. Takum uuHOM, edeKTHBHE
PO3rOopTaHHs Ta IHTErpallisd WX THCTPYMEHTIB MOHITOPUHTY € BaXKJTUBUMH JISIMHU,
AKUM TIIIPUEMCTBA TIOBUHHI HAJaTH TPIOPUTET JJI IIJABHUILEHHS CBOET
CTpaTeTriyHOi THYYKOCTI Ta 3a0e3MedyeHHs] JOBIOCTPOKOBOI >KHUTTE3MATHOCTI B
yMOBax TypOyJICHTHOTO €KOHOMIYHOT'O CEpeJIOBHIIIA.

KomyHnixkarris BiJlirpae KIJIFOYOBY pOJIb y MiBUIICHH1
KOHKYPEHTOCIIPOMOYKHOCTI MiAIPUEMCTBA, CIYTYIOUH CIIOIYYHOIO TKAaHWHOK MiX
HOTr0 BHYTPINIHIMA MOMJIHUBOCTSAMH Ta BHMOTaMH 30BHIINIHBOTO PHUHKY.
Po3poOnsitourn  Ta  BUKOHYIOYM  KOMIUIEKCHY  KOMYHIKAI[IHHY — TOJITHKY,
MIIIMPUEMCTBA MOXXYTh PO3BHBATH EMOIIMHI 3B'SI3KM 31 CBOIMH ILJILOBUMU
ayJUTOPISIMH, IO HE JIUIIE CIPHUSE JOSIBLHOCTI KITIEHTIB, ale i GopMye CTIHKY
KOHKypeHTHY mnepeBary [12]. Lleit emMoIiiiHMI pe30HAHC JOCITAETHCS 3aBISIKH
iHTEeTpanii pi3HUX KOMYHIKAI[IMHUX E€JIEeMEHTIB — BiJ peKIaMH Ta 3B'SI3KIB 3
IPOMAJICHKICTIO 10 HU(PPOBOr0 KOHTEHTY Ta MPSAMOI B3aEMOJIl — 110 3a0e3mneuye

MOCHIZIOBHUN Ta TMEPEKOHJIUBUN HapaTuB OpeHly Ha Bcix kanamax [12]. Kpim
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TOro, €)eKTMBHAa KOMYHIKAI[isl JAO3BOJISE€ MIANPUEMCTBAM IIBUAKO pearyBaTH Ha
3MIHM B EKOHOMIYHOMY CEpEIOBHILI, JO3BOJIIIOYM aJanTyBaTH CTparerii Ta
MOBIAOMJIEHHS B PEXHUMI PpPEATbHOTO Yacy, WHI0 JoloMarae MNiATPUMYBAaTH
aKTyaJIbHICTh Ta THYYKICTh pHUHKY [12]. B3aeM03B'I30k MK BHYTPIIIHBOIO
KOMYHIKaIll€10, TaKol fAK MmIarGopMu OOMIHY 3HAHHSMU Ta CKOOPAMHOBAHI
KOMaHJHI 3yCHJUISl, Ta 30BHIIIHBOI0 KOMYHIKALI€l0, TaKOI SK YIPaBIIHHS
penyraii€lo Ta B3aEMOIA 3  KJIIEHTaMH, JE€MOHCTpYe, W0 LUIICHUH
KOMYHIKAI[IMHUM TIAX1J € BaXXJIMBUM JJIsl BUPIIICHHS SIK OINEpaliifHuX, Tak 1
CTpaTeTiYHUX BUKIHUKIB Cy4acHOT KOHKYpEHIIil. 3pemToro, 1 3abe3neueHHs Ta
MiIBUIICHHS KOHKYPEHTOCIIPOMOKHOCTI MIAMPUEMCTBA TOBHHHI 1HBECTYBaTH B
aJanTHBHI, IHTErpOBaHI KOMYHIKallliHI cTpaTerii, fKl He JUIIE CTBOPIOIOTH
NO3UTUBHUN IMIIK, ane ¥ OyayroTh JOBIPY Ta IHTEPAKTHUBHI CTOCYHKH 3 yciMa
3aIliKaBJICHUMU CTOPOHAMHU, 3a0e3Meuyloyd CTIMKICTh Ta JOBFOCTPOKOBUN YCHiX
Ha JUHAMIYHOMY PUHKY [12].

[Ilo6 ckopucTaTucs CTPAaTETIYHUMU TIepeBaraMu, OTPUMAHUMHU 3aBISKH
BHYTPIIIHIA CHHEprii, yKpaiHChbKI TMIANPUEMCTBA TIOBHHHI BIPOBAKYBATH
KOMYHIKAIlIiH1 cTpaTerii, sKi € 6ararorpaHHUMH Ta aJalTOBAaHUMH JO iXHBOTO
YHIKQJIBHOTO PUHKOBOTO cepefoBuiia. Bubip Ta iHTerpailis KaHajliB KOMYHiKaIlii
BIJIIrpaloTh KIIOYOBY POJIb, OCKUIBKM KOXXEH 3acid — Big mpec-peniziB Ta
BucBiTIeHHs B 3MI no mudpoBux miargopM Ta couiaJbHUX MEPEXK — MPOMOHYE
CBili BIacHUW HaOIp mepeBar Ta OOMEXEHBb 3aJeKHO Bi moTped opradizaimii Ta
HasBHUX pecypciB  [13]. KommekcHuit minxigy mependadae HeE UM
BUKOPUCTAaHHS PI3HOMAHITHUX KaHaJiB, TaKUX SK PO3CUJIKU, KOH(EpeHIlii,
ceMiHapH, peKJIaMHiI Marepiany, BeO-caiTh Ta BOPOHKH TMPOJAXKIB, ale H
BUKOPUCTAHHS MAapKETHUHTY B COIIalbHUX Mepekax (SMM) s 3abe3nedeHHs
IUPOKOTO Ta IimboBoro oxorwieHHs [13]. Ile pi3HOMaHITTS y BHKOPHCTAaHHI
KaHaIIB Mae OyTH MIAKPIIJIEHE PETEIbHUM aHalli30M UUILOBOI ayAMTOpli, 110

JO3BOJIUTh  MIANPUEMCTBAM  Y3TOAUTH CBOi KOMYHIKAIlHI  3yCcWIIs 3
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ynoA00aHHSIMU Ta TMOBEIIHKOI ayauTopii MJii JOCSITHEHHS MaKCHUMalbHOTO
edexty [13]. Kpim TOro, i TakTUKU TMOBUHHI OyTH Y3TrOJKEH1 13 3arajbHUM
IUIAaHOM 3B'SI3KIB 3 T'POMAJICHKICTIO, 3a0€3Meuyloud MOCIHIIOBHE MOUIMPEHHS
MOBIIOMJIEHb, M0 TMOKpally€e TO3UIlli KOMIIaHIi Ha JPYKOBaHUX, paaio Ta
uupposux mwiargopmax [13]. 3pemToro, Ay TOro, MO0 yKpaiHChKI MIANPUEMCTBA
NIATPUMYBAJIM KOHKYPEHTHY IepeBary Ta €(QEeKTUBHO pearyBajid Ha JAWHAMIYHI
30BHIIIHI YMOBM, BKpail BaXJIMBO IMOCTIMHO aHali3yBaTH, aJanTyBaTh Ta
ONTHUMI3yBaTH CBOI KOMYHIKaIIiHI CTpaTerii y B3a€MOIIOB’s3aHUX cdepax, TUM
CaMHUM CIPHUSIIOYU aKTUBHIN B3a€MOJIIT 13 3aIlIKaBJICHUMH CTOPOHAMH Ta CTaJIOMY
3pOCTaHHIO OpraHizaIfii.

VY BiANOBiAb HA TMOCWICHHS TYpOYJEHTHOCTI Ta HECTAaOUIBHOCTI Y
30BHIIIHEOMY CEPEIOBUIII, OpTaHi3allii Bce YacTillle 3BEPTAIOTHCS 0 MEPEIOBUX
TEXHOJIOT1H JUIsl TOCUJICHHS SIK BHYTPIIIHBOI, TaK 1 30BHINIHBOI KOMYHIKAIIil, TUM
CaMUM IMATPUMYIOUM OLIBIN CTIAKE Ta ajalTUBHE CTpaTeTiuHe IUlaHyBaHHS. Taki
miatdopmu, sk Slack, Microsoft Teams, Zoom Ta Asana, CHPHUSIOTH
OesnepeOiliHii cmiBmpalll Ta O0OMIHY iH(GOpMaIi€El0 MK CIIBPOOITHHUKAMH,
JT03BOJISIFOYM OpraHi3allisaM MATPUMYBATH OIepalliiHy e(peKTUBHICTh Ta THYYKICTh
OPUMHSTTS pillleHb HaBiTh y mepiogu 300iB [14]. 30BHI colianbHI MEpexi Ta
maThopMu 0OMiHY MUTTEBUMH TTOBIIOMJICHHSIMHU PEBOJTIOIIOHI3YBaIN B3aEMO/I1I0
3 KJIl€HTaMU, 3a0€3Meuyroun MpsMi KaHAJIM B3a€MO/III B PEKHMI PeabHOTO Yacy,
SKI JIO3BOJISIIOTh KOMIIAHISIM OIIEPAaTHBHO BIJIOBIATH HA 3alUTH KIIEHTIB Ta
MIATPUMYBATH TO3UTUBHY MPUCYTHICTH OpPEHAY HE3QJICKHO Bi] BOJATUIBLHOCTI
punky [14]. 1Ii KoMmyHIKalidHI TEXHOJOTIi JJOJATKOBO JIOMOBHIOIOTHCS
IHTETpAaIli€l0 MTYYHOTO IHTEJEKTY Ta aHANITHKU BEJIMKUX JAHUX, K1 JO3BOJISIIOTH
OprafizaiisM  TpOTHO3yBaTH  MOTpeOM  CHOXMBAdiB,  MEPCOHATI3yBaTH
MapKeTHHTOBI ITIXOAW Ta BIOCKOHAIIOBATH Oi3HEC-cTparerii i  OuIbmioi
e(heKTUBHOCTI Ta ONepaTUBHOCTI pearyBanHs [14]. Bzaemonos's3ane po3ropTaHHs

[UX TEXHOJIOT1H 3a0e3mneuye eeKTUBHUI MOTIK 1HPOpMaIlii MK OpraHi3aliiHUMU
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KOpJIOHAaMH, IO J03BOJISIE MPOAKTUBHO pearyBaTH Ha 30BHIIIHI MOTPSCIHHA Ta
NIABULIYE SK KOOPJAMHALIIO CHIBPOOITHUKIB, TaK 1 3a/J0BOJICHICTh KIIEHTIB. 31
3pOCTaHHSIM TEMIIIB €KOHOMIYHUX 3MIH JUIsl OpraHi3aliid cTae BKpail Ba)KJIMBUM
IHBECTYBaTH B CBOIO KOMYHIKaIiHY 1HQPACTPYKTYpY Ta NOCTIMHO i OHOBIIOBATH,
BUKOPUCTOBYIOUM CHHEPril0 MK IaThopmMamMu AJid CHIBOpalil, aHATITUYHUMHU
JAHUMHU Ha OCHOBI IUTYYHOTO IHTEJEKTY Ta IHCTpyMEHTaMu LU(POBOI B3aEMOIIi
JUIST  TIATPUMKH  €(EeKTUBHOTO CTPATEriyHOrO IUIaHYBaHHS Ta 30€peKeHHs
KOHKYPEHTOCIIPOMOKHOCTI.

Kommnekcuuii miaxia 10 igeHTu@ikamnii Ta OUiHKH PU3HKIB Y CTPATETTYHOMY
PO3BUTKY BHMAarae IHTErpailii pi3HOMAaHITHUX METOOJIOT1H, 1[0 BPaXOBYIOTh SIK
AKICHI, TaK 1 KUIbKICHI BUMIpH pu3HKY. SIkicHi metonu, Taki sk SWOT-ananis,
BIJIIIPAIOTh BaXXJIMBY POJb Y BUSIBJICHHI MOTEHIITHUX 3arpo3 y BHYTPILIHbOMY Ta
30BHIIIHROMY CEPENIOBUIIl OpraHizailii, J03BOJISIIOYM Oco0aM, SKI MPHUHUMaIOTh
CTpaTeriuHi pilieHHs, KIacu(pIKyBaTH PHU3HKA 32 IXHBOIO  IPHUPOJIOIO,
HMOBIpHICTIO Ta TOTEHIIMHUM BIUMBOM [15]. TlapasnenbHo, KiNbKICHI METOMM,
BKJIFOUAIOYM CTATUCTUYHMI aHalli3, MoOyJOBYy CIlIEHapiiB, MojentoBaHHs MoHTe-
Kapno Ta anami3 9yTiaumBOCTi, JO3BOJISIOTH OpraHi3alisiM KUIbKICHO OIIHIOBATH
HMOBIpHICTH Ta (PIHAHCOBI1 HACIIJIKH PU3UKOBHUX TMOJIIN, TUM CAMHUM IiATPUMYIOUH
piopuTe3allif0 PU3UKIB Ta PO3MOALT pecypciB Ha ocHoOBI manmx [15]. Ili
METOOJIOT1i HEPO3PHBHO B3a€EMOIOB'A3aHI: SKICHUN aHali3 4YacTto 3abesreuye
KOHTEKCTYaJIbHy OCHOBY, HEOOXIHY JJIS 3aCTOCYBAaHHS KUTbKICHUX 1THCTPYMEHTIB,
TOJ1 SIK OCTaHHI TPOMOHYIOTh TOYHI TOKA3HUKH HJIs MATPUMKUA CYIKCHbD,
3po0JIeHUX i Yac sAKiCHUX OIiHOK [16]. KpiM Toro, BIpoBaKeHHS MEPEIOBUX
AHAMITHYHUX IHCTPYMEHTIB, TaKWX SIK MOJEIIOBAaHHSA CIICHApiiB Ta aHami3
WMOBIPHOCTI PH3UKY, HE TUIBKH TMOCHWIIOE iMeHTU(IKAIII0 PHU3WKIB, ane W
3a0e3nedye OUTbII HAJIAHY OIIHKY, BPaXOBYIOUH IMUPOKUN CIEKTP MOMIUBUX
pe3yJbTaTIB Ta TIOB'SI3aHUX 3 HUMH #MoOBIpHOCcTerd [15]. CunHepreTuyne

BUKOPHUCTAHHS IIMX METOJMIB Ma€ BHpilIaJlbHE 3HAYCHHS [JI1 BOYJIOBYBaHHS
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YIpaBIiHHSA PU3UKAMU B MIMPIINHA MPOIEC CTPATETIYHOTO PO3BUTKY, IO 3PEIITOI0
NPU3BOAUTH N0 OUIbII CTIMKMX OpraHI3aliifHUX CTpaTeridi Ta MpPUNRHATTA
OOIpYHTOBAHUX pillieHb. AKIIEHT Ha PEryJspHOMY 3aCTOCYBaHHI Ta IHTErpauii Hux
METO/IB OI[IHKM PU3MKIB € BAXKJIUBUM JJId OpraHizauiid, mo0 IpOaKTHUBHO
aIanTyBaTHCA IO HEBU3HAYEHOCTEH Ta MiITPUMYBATH CTaIUil PO3BUTOK.
Pe3ynpTaTi OLIHKM PU3MKIB BIIIrpalOTh BUPIIAIBHY pOJib Y (popMyBaHHI Ta
KOpPUT'YyBaHHI ~ CTpaTerii MiANpPUEMCTBA, O€3MOCEpPEeIHbO  BIUIMBAIOYM  Ha
B3a€MOMOB's3aH1 cdepu, Taki SK (piHAHCOBA TMOJITHKA, CTPYKTypa Kamitamy,
omepauiiHa CTIAKICTh Ta YyHpaBiiHCbKi i1HHoBamii. Konu mnianpuemcra
CUCTEeMAaTUYHO aHANI3YIOTh PHU3WKH, OTPMMaHi JaHi YacTO NPH3BOIATH [0
POAKTUBHUX 3MiH (PIHAHCOBOT MOJITUKH, IO POOUTH ii Kpallle MiArOTOBICHOIO HE
JWIE JO pearyBaHHS Ha 30BHIIIHI TOTPSCIHHS, ale W J0 mependadeHHS Ta
MOM'SIKIIICHHsT MalOyTHIX HeBU3HaueHocted [17]. Takuii miaxim, 1Mo BpaxoBYeE
PU3HKHU, J03BOJISE OpraHizallisiM IepeKamiOpyBaTH CBOIO CTPYKTYpY KalliTaly,
HAIIPUKJIIAJ, IUITXOM 30UTBIIIEHHS POJIi BJIACHOTO KaImiTaly B MEpioind MiJBHUIIECHOT
HEBU3HAYEHOCTI, TUM caMuM 3a0e3rneuytoun Oulbiny (iHAHCOBY CTaOUIBHICTH Ta
3MEHIITYIOYM BPA3JIMBICTh JI0 PU3MKIB, MOB's3aHuXx 3 Oopramu [17]. Kpim Toro,
MOCTiliHA OIlIHKA PU3HMKIB 3a0X0YYy€ BIPOBAHKCHHS YIPABIIHCHKUX 1HHOBAIIM Ta
IIPEBEHTUBHUX (PIHAHCOBHX PIIICHB, TAKUX SIK CTBOPEHHS PE3EPBIB JIKBIAHOCTI Ta
JTUHAMIYHMX CUCTEM YIIPABIIIHHS PU3UKAMHU, K1 HE TUIBKH 3aXUIAI0Th (piHAHCOBE
3MI0pPOB'S MIANPUEMCTBA, aje W CHOPUAIOTh JOBTOCTPOKOBIM CTIMKOCTI Ta
aJanTABHOCTI Ha BOJATWIBHUX puHKax [17]. B3aeMo3B's30k mmx cdep
MIAKPECTIOE BAXKJIUBICTh I1HTErpallii pe3yNbTaTiB OIIHKA PU3HKIB y MPOILECH
OPUMHATTS ~ CTpATETiUHMX  pilieHb, 3abe3nmedyroud, o0  MiATpUEMCTBA
3aNUIIANNACS THYYKHUMH, CTIMKUMHU Ta KOHKYPEHTOCIPOMOXXHUMHU. Tomy s
oprasizailiii BKpaii BaKJIMBO CTBOPHUTH HaJ1i{HI MEXaHI3MHU 3BOPOTHOTO 3B'A3KY Ta

MOCTIMHO OHOBJIFOBATH CBOI CTPATEriyHl paMKH Yy BiANOBIAb HA BUSBICHI PU3UKH,
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TAM CaMUM 3MILHIOIOYM CBOK 3JaTHICTh NPOLBITATH B YMOBaxX IOCTIHHO
MIHJIUBUX PUHKOBUX Ta €KOJOTTYHUX BUKJIUKIB.

VY BiANOBiAb HAa TIOCHJIEHHS EKOHOMIYHOI HECTaOUIbHOCTI CydYacHl
NIANPUEMCTBA TOBUHHI  3alpOBaJUKyBaTH HAJIiHI MPaKTUKU  yNPaBIIHHS
pU3UKaMH, AKi € OJHOYACHO MPOAKTUBHUMHU Ta KOMILJICKCHUMH, 3a0€3MeUyloun
iXHIO 3IaTHICTh JOJAaTH HEBH3HAUEHICTh Ta JOCATAaTH CTaJoro YCIHiXy.
BukopucTaHHS CTPYKTYpOBAaHOi CHCTEMHU YINPaBIIHHSI pPU3HKAMHU JO3BOJISE
OpraHizaiisiM CHUCTEMAaTHYHO BUSBIATH, AaHAT3yBaTH Ta  IOM'SKIITyBaTH
NOTEHI[IMHI 3arpo3d, THUM CaMUM 3axXHIIalodd CcBOi (IHAHCOBI PECypcCH,
ornepaniiHy cTa0UIbHICTh Ta 3arajibHy pemnyTtailito [18]. Takuil cTpykTypoBaHUU
MiAX11 HE TUIBKW BXKJIMBHUHI JUIS YIPaBIiHHS Hemepea0adyBaHICTIO CYy4acHOTO
O13Hec-manamadry, ane i cropuse MOKPAIICHHIO NMPUUHATTA pIlIeHb, HaJIal0uu
YITKIIIE PO3YMIHHS PU3HMKIB, IO BHUHHUKAIOTh, Ta JO3BOJIAIOYM CBOEYACHE
BTpyuaHHs [18]. [HTerpamis Halikpamux MpakTUK, TAKUX SIK PaHHE BUSBICHHS
PHU3HKIB, TOCTIMHWNA MOHITOPUHT Ta BHUKOPHCTaHHS IEPEIOBUX IHCTPYMEHTIB,
CIIpHsi€ MMPOAKTUBHIN MO3HUIII1, JO3BOJSIOYN KOMIAHIIM BUPIIIYBAaTH MPOOJIEMH 10
iX 3arocTpeHHs Ta Y3rOJKyBaTH 3yCHJUIS IIOAO TOM'SIKIICHHS PHU3HKIB 13
MUPIIUME TIUIsIMA opranizanii [18]. KpiM Toro, BOpoBa/»KeHHS 1HHOBAIIMHUX
TEXHOJIOT1{, TaKUX SK IITYYHUH 1HTEJIEKT, IPOTHO3HA aHAJIITUKA Ta MOHITOPUHT Y
PEXKUMI peasIbHOTO Yacy, Ie OUIbINe Jae MiAIPUEMCTBAM 3MOTY IepeadavyaT Ta
pearyBatd Ha IWHaMIYHI PHUHKOBI YMOBH, MOCHJIIOIOYH B3a€MO3AJIEKHICTH MK
CTpaTeriYHUM TUIAHYBaHHSAM Ta YNpaBliHHAM pusukamu [18]. 3 ormsamy Ha
MIHJIUBICTh 30BHIIIHBOTO CEPEIAOBHINA, BKpall BaXXJIWBO, MO0 opraHizaiii
MOCTIMHO BJIOCKOHAJTIOBAJIM CBOI MPOIIECH YIPABIIHHS PU3WKAMH Ta 1HBECTYBAJIH
B TepefoBl pilIeHHS, THUM CaMHM CTBOPIOIOYM CTIHKY OCHOBY  JUIS
JIOBTOCTPOKOBOTO 3pOCTaHHS Ta CTaOUTBHOCTI.

Bucnosxku. Pe3ynbTaT UBOTO JOCHIKEHHS MIJKPECTIOIOTh CKJIaJAHY

B3a€EMOJIII0 MIX BHYTPIIIHIMM Ta 30BHIIIHIMH (akTopamu, SIKI (QOpPMYIOThH
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CTpPATETIYHUI PO3BUTOK MIANPUEMCTB Y CYYaCHUX €KOHOMIYHHUX YMOBaX.
JIoCIIIPKEHHST MIIKPECIIOE KPUTUYHY BaXKJIMBICTh YHOPABIIHHSA BHYTPILIHIMH
pecypcamu, OpraHi3aliifHOI CTPYKTYpU Ta YINPABIIHCBKUX MOMKIMUBOCTEH Yy
CTBOPEHHI CTI1IKOi OCHOBH, 3/1aTHOI pearyBaTH Ha 30BHIIIHI BUKJIUKUA. AKLIEHT Ha
CUHEpPril MDK CTPYKTYpPHUMH MipO3JUJIaMH Ta €(QEKTUBHOMY BHKOPHCTaHHI
PECYPCIB y3roAXKy€EThCA 3 ICHYIOUOIO JIITEPATYPOIO MO0 CTPATEr1vyHOl iHTerparii
Ta onepauiiHoi eeKTUBHOCTI, MIAKPIMUIIOIOYN YSIBJIEHHS PO Te, [0 BHYTPILIHS
y3rOJIKEHICTh 3HAYHOIO MIPOIO CHpHsiE KOHKYpPEHTHIM nepeBaszi. OgHOYACHO
JAOCTIKCHHS MIATBEPIKYE, MO AUHAMIKa 30BHINIHBOTO CEPEJIOBHINA, TaKa SK
KOJIUBaHHS PHUHKY, 3MIHM B pETYJIOBaHHI, TEOMNOJITHYHA HAMPYKEHICTh Ta
TEXHOJIOTIYHUN TPOrpec, BHUMAarae CHUCTEMAaTHYHOTO Ta THYYKOTO MiAXOAY IO
CTpaTEeriyHoOro IjiaHyBaHHs. 3acTOCYBaHHS ciieHapHoro a”amizy, SWOT-ananizy
Ta 1HIIUX IHCTPYMEHTIB MOHITOPUHTY AEMOHCTPYE, 10 MPOAKTUBHE YMPABIIHHS
pU3MKAMM Ta TPOTHO3YBAHHS € HE3aMIHHUMU JJI MOJOJIAHHS HEBHU3HAYEHOCTI,
0CcOOJIMBO B YMOBax €KOHOMIUHOI HecTaO1IbHOCTI. [IpUMITHO, 1O JOCHTIKEHHS
nokasye, mo mnudpoBa TpaHchopmallis CIyrye BHpIIaAIbHUM (HAKTOPOM
OpraHi3amiiHoi THyYKOCTI, JO3BOJISIOUM MIANPUEMCTBAM IIBUIKO pearyBaTH Ha
30BHIIIHI TOTPSCIHHSA 3aBISKH aBTOMATH3allii, aHAJTITHUII JAHUX Y PEXKUMI
pea’abHOro Yacy Ta BJOCKOHAJIECHUM KaHaliaM 3B's3Ky. OJHaK, He3BaKa04M Ha II1
BHCHOBKH, JOCIIJPKEHHSI Ma€ II€BHI OOMEKEHHS, BKJIIOYAIOYHM IOTEHI[IMHI
yIEpeDKCHHST Y BHOOpPI TEMAaTHYHUX IOCHIIPKEHb Ta IIBUIKO PO3BHUBAETHCS
XapakTep HU(PPOBUX TEXHOJOTIM, MO0 MOXKE BIUIMHYTH Ha Yy3araJbHIOBaHICTH
pe3ynbTaTiB 3 yacoM. Ilomanemii JOCTIIKEHHS MOXKYTh OXOIHMTH TO30BXKHIN
aHaii3, Mmoo Kparie 3p03yMITH IOBrOCTPOKOBHUIA BILTHB U POBOi TpaHchopmariii
Ta CTpaATeriid YMpaBIiHHSI PU3HKAMH, a TAKOXK POJIb OPTaHi3aliifHOI KyJIbTypH y
CIpHUSHHI amanTUBHOCTI. KpiM Toro, momanpiine JTOCIiDKeHHS cenuiaHuX s
CEKTOpPY BUKJIMKIB Ta MOXJIMBOCTEH MOTIUOUTH PO3YMIHHS TOTO, SIK PI3HI raity3i

MOXXYTh aJIaliTyBaTH Il CTpaTEri4Hl MAX0A1. 3arajiom, 1€ JOCIIKEHHS BHOCUTh
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LIHHI 3HaHHI Yy cdepy CTpaTerivHOro yNOpaBIiHHA, MIIKPECIIO0YH, 10
KOMIUIEKCHUM, 3aCHOBAaHMI Ha JaHUX Ta aJaNTUBHUN MiAXiA, 11O I1HTETPYyeE
BHYTPILIHI CHJIbHI CTOPOHHU 13 30BHIIIHIMU MOXJIUBOCTSIMHU, € BaXKJIUBUM s
MIAINPUEMCTB, $SIKI TParHyTh MIATPUMYBAaTH KOHKYPEHTOCIPOMOXKHICTh Ta

CTaOUIBHICTD y AeAali OUIbll HECTA0OUTBHOMY TJI00aTbHOMY CEPEIOBHILII.
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SECURITY ASPECTS OF CHINA'S PRESENCE ON THE AFRICAN
CONTINENT

Abstract

Article analyzes the security aspects of China’s growing presence in Africa
amid shifting global power dynamics. It explores how Beijing integrates economic
engagement, military cooperation, arms transfers, peacekeeping activities, and
digital technologies into a coherent strategy aimed at protecting its overseas
interests and expanding geopolitical influence. Particular attention is paid to
China’s military base in Djibouti, defense-industrial cooperation, professional
military education, and cybersecurity initiatives promoted through frameworks
such as FOCAC, the Belt and Road Initiative, and the Global Security Initiative.
Using regional and country case studies, the article demonstrates how China’s
security involvement varies across Africa. It argues that while Chinese
engagement offers opportunities for infrastructure development and capacity-
building, it also raises concerns related to political dependence, digital
surveillance, and the strengthening of authoritarian governance. Overall, China’s
security footprint in Africa represents a systemic transformation with significant
implications for regional stability and global governance.

Keywords: China, Africa, military cooperation, arms export, digital security,
FOCAC, Global Security Initiative (GSI), People's Liberation Army, cyber

surveillance.

32



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 4.

Introduction

In the 21st century, Africa has become an arena of global geopolitical
rivalry, where China is increasingly building economic, military, and
technological influence. Given the declining influence of traditional Western
actors and the deepening crisis of global governance, analyzing China's presence
on the continent is crucial to understanding new formats of interaction between the
Global South and new geopolitical centers.

Africa is of immense economic, political, and security significance for
China. Beijing’s economic interests include Africa’s natural resources, access to
markets for investment and exports, and the global expansion of Chinese business.
In this context, its relations with South Africa are important, as it is one of China’s
largest economic partners in Africa. China also has four main political interests on
the continent: improving its image and strengthening China’s influence, isolating
Taiwan to promote the «One China» policy, ensuring the stability of its economic
partners, and opposing international norms that China considers problematic.
China’s controversial political involvement in Sudan and South Sudan is
particularly important. Finally, China’s political and economic interests define its
security interests as «protecting developments in the economic sphere and
increasing political influence».

Today, a significant number of scholars and analysts consider in their works
the specifics of China's military and security involvement in Africa. Considerable
attention is paid to military aspects and arms transfers. SIPRI reports (Wezeman,
2024; Trends in International Arms Transfers, 2025) and A. Arduino (Arduino,
2024) note the steady growth in Chinese arms supplies to Africa and their strategic
Importance in the context of competition with Russia and the United States. In
parallel, scholars examine forms of military cooperation, including African officer
training, joint exercises, and the creation of security infrastructure (Nantulya,
2022; Njeru, 2021).
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Another group of studies (Diallo & Descamps, 2024; Jash, 2025;
Krukowska, 2024) focuses on geopolitical dimensions - the influence of the
Global Security Initiative and China’s use of narrative diplomacy to shape a
favorable image in African countries (Cissé & Pihl, 2025). These works highlight
the combination of “soft” and “hard” power, where military presence is reinforced
by economic projects and cultural diplomacy.

A number of works (Melese, 2022; Rossiter & Cannon, 2022) explore
regional specifics, particularly in Djibouti and the Horn of Africa, which are key
for controlling maritime routes. Researchers emphasize that Chinese military bases
in strategic African locations serve both defensive and power-projection functions.

Thus, the modern academic literature records a shift from episodic security
contacts to a systematic and multi-vector security presence strategy of the PRC on
the African continent. However, despite the substantial volume of research,
questions remain insufficiently explored regarding the long-term implications of
such a presence for regional stability and the response of African societies to
China’s expanding military role.

Research methods

The methodological foundation of the study is based on the core principles
of scientific inquiry: objectivity, systematicity, multifactorial analysis, and
determinism. Methods of system and structural analysis were employed to
organize relevant scientific information and to explore the core concepts of the
research. The use of a systems approach enabled a theoretical synthesis of
scholarly perspectives related to the topic of information hygiene. Additionally,
general scientific methods - such as analysis and synthesis, induction and
deduction - were applied throughout the study.

Using content analysis, a systematic study of official documents, political
statements, and initiatives of China (in particular, the Global Security Initiative,

FOCAC) and those of African governments was conducted. Particular attention
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was paid to the transformation of the PRC’s foreign policy rhetoric. Comparative
analysis was used to compare China’s role with other leading arms suppliers to
African countries (Russia, the USA, France) over different time periods.

Quantitative analysis and statistical methods were applied to analyze the
dynamics of Chinese arms exports to Africa, the scale of military cooperation, and
digital penetration. The case study method allowed to study the experience of
specific African countries (Kenya, Senegal, Zambia, Djibouti, Uganda), which
demonstrate different models of interaction with China — from military-strategic
cooperation to the implementation of Chinese digital control technologies. This
made it possible to identify the specifics of influence in various political and
economic contexts.

China has expanded its security and defense relations with many states at
the multilateral and bilateral levels. The establishment of the country’s first
overseas naval base in Djibouti demonstrates China’s willingness to enhance its
regional power projection capabilities. China’s presence in Africa has various
consequences for the region. Its strategic involvement creates certain opportunities
and challenges for the continent. While flexible Chinese loans, trade financing,
and inexpensive industrial goods are of great value to African countries, local
labor and factories are suffering from Chinese commercial expansion. China’s
support for African regimes that violate human rights has also drawn criticism
from the West (Abid, Fatima & Safdar, 2023).

China’s military strategy in Africa aligns with its broader objective of
achieving «the great rejuvenation of the Chinese nation by 2049». As part of this
vision, the People’s Liberation Army (PLA) is expected to evolve into a “world-
class force” by 2030, equipped with the combat and power projection capabilities
necessary to safeguard China’s expanding global interests and prevail in future
conflicts near its own waters. While some African states justify China’s growing

military presence as a means of strengthening defense capacities, others caution
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that the continent must manage such partnerships carefully to avoid being drawn
into the very geostrategic rivalries that African governments publicly seek to steer
clear of.

In 2000, China initiated the Forum on China-Africa Cooperation (FOCAC),
a triennial ministerial conference or summit that brought together China and those
African countries that adhered to the one-China policy, for a structured dialogue
on a range of policy areas; this range has hitherto broadened significantly.
Although this seemingly multilateral regional diplomacy platform has served
mainly as a tool for China to make bilateral relations more efficient rather than to
strike multilateral deals, it has enhanced considerably China's visibility as a
provider of alternative norms for global governance and has had a strong pull
effect on African countries that still had diplomatic ties with Taiwan (Grieger and
Graphs, 2019).

Back then, in 2000, China had less than 5 percent of Africa’s arms stocks,
hosted fewer than 200 African officers in its military schools, and conducted no
military exercises in Africa. Today, China trains approximately 2,000 African
officers annually and has become the leading arms supplier to the continent.
Approximately 70 percent of African countries now use Chinese armored vehicles.

According to the Stockholm International Peace Research Institute (SIPRI)
Arms Transfers Database, China is now the leading arms supplier to sub-Saharan
Africa, accounting for 19 percent (2019-2023) of imports from the region.
Between 2018 and 2022, Russia and the United States were the leading arms
suppliers to Africa, accounting for 40% and 16% of major arms imports to the
continent, respectively. China ranked third with 9.8%, followed by France with
7.6%. Despite this, sub-Saharan African countries received significant Chinese
arms shipments between 2019 and 2023, driven by a combination of competitive
prices for Chinese military equipment and ample financing opportunities, which

allowed China to gradually overtake Russia’s traditionally dominant role and
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expand its presence in arms sales (Trends in international arms transfers, March
2025). By 20202024, the main arms suppliers to Africa were Russia (accounting
for 21% of Africa’s major arms imports), China (18%), and the USA (16%)
(Arduino, 2024).

In French-speaking Africa, sanctions against Russia and the rise of anti-
French sentiment have opened a gap in the security market that Beijing is seeking
to fill.

The following diagram, which shows the growth of China’s share of arms
exports to Africa across different periods, clearly demonstrates how China has

significantly increased its presence.
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China’s joint exercises with African forces, 20 of which have been held
since 2006, have grown in scale and complexity in recent years, as evidenced by
the land and naval exercises of Tanzania, China, and Mozambique in August
2024, and the joint exercises of the Chinese and Egyptian air forces in May 2025.
These were the largest deployments of Chinese land, naval, and air forces in
Africa in history, respectively (Nantulya, 2025a).

Mozambique, Namibia, the Seychelles, Tanzania, Zambia, and Zimbabwe
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receive more than 90 percent of their weapons from China. In 2024, Namibia
became the first foreign country to purchase the Shaanxi Y-9E medium military
transport aircratft.

China is also expanding its military ties with non-traditional partners such
as Senegal and Kenya. In this manner, in 2006 (a year after the resumption of the
China-Senegal partnership), Senegal joined FOCAC, opening the door for
Senegalese officers to enroll in Chinese staff colleges. In 2009, then-President of
China Hu Jintao visited Senegal and announced a multi-year package of aid and
grants, including $49 million in additional funding for military education and
training, as well as a range of equipment for the police and gendarmerie.

From 2018 to 2024, Senegal co-chaired FOCAC. During this period its
military cooperation with China became as regular as with China’s more
prominent defense partners such as Egypt, Tanzania, and Nigeria. In 2023, China
North Industries Group Corporation Limited (NORINCO), a major Chinese
defense firm, opened a regional office in Dakar, its fourth in Africa after Angola,
Nigeria, and South Africa. NORINCO used this presence in the country to
strengthen its role as a regular supplier to Senegal’s security sector and expand its
operations in the Sahel, where it increased its supplies to Burkina Faso, Mali, and
Niger.

A turning point in the Kenya-China relations came in the 1990s, when then-
President of Kenya Daniel arap Moi, seeking external support to maintain his rule,
turned to China. China responded by sponsoring intensive exchanges between the
CCP and the Kenya African National Union between 1992 and 1995. These
exchanges paved the way for meetings at the level of the Minister of Defense and
the Chief of Military Commands in Nairobi and Beijing in 1996 and 1997,
respectively (Nantulya, 2025a).

Kenyan officers began studying at Chinese military academies and staff

colleges in 1999. By 2001, Chinese security assistance included annual
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scholarships for Kenyan officers, sales of military equipment, joint exercises,
peacekeeping, and support for Kenyan officer training institutions. This later
expanded to police cooperation, as is the case in over two dozen African countries
(Njeru, 2021).

By 2018, Kenya had begun allowing Chinese law enforcement agencies to
conduct joint operations on Kenyan territory (mostly targeting Chinese and
Taiwanese nationals). In July 2021, China and Kenya launched a program to train
400 Kenyan security personnel in China annually, including elite units of the
Presidential Guard, the Criminal Investigation Department, and the General
Service Unit. In addition to systematic cross-party exchanges, China’s security
assistance programs in Kenya were also implemented alongside a major
scholarship initiative for students, professionals, and government officials, as well
as one of Africa’s largest portfolios of Chinese-funded infrastructure projects.

In 2022 when the Mwalimu Julius Nyerere Leadership School was opened
in Kibaha, Tanzania. This was China’s first overseas ideological school built with
a $40-million grant from the CCP International Liaison Department, which also
deployed instructors. It is owned by the six liberation parties in power in Angola,
Mozambique, Namibia, South Africa, Tanzania, and Zimbabwe, and trains their
cadres in party strengthening, political mobilization, and leadership among other
topics.

The CCP also cultivates countries that do not share its revolutionary legacy.
At least 50 African countries of different ideological stripes participate regularly
in Chinese PME. By 2019, Botswana had educated over 500 officers thanks to 43
annual training slots provided by the PLA since 2007. Cabo Verde, Liberia, Mali,
and Senegal each send 10 participants to China annually, while Cote d’Ivoire
sends 50, on par with countries like Namibia and Tanzania. Sierra Leone sends 30
(Nantulya, 2023).

The creation of the Algeria-China Governance Capacity-Building Forum in
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2015 brought together Algeria’s Interior Ministry and China’s Academy of
Governance. Between 2015 and 2018 alone, it trained four hundred Algerian civil
servants and public security officials to implement local government reforms,
including within Algeria’s national police force. Algeria’s ruling National
Liberation Front party has consistently ranked in the top five of the six hundred
political parties with which the CCP maintains «fraternal exchanges» (Rolland,
2022a).

The binational commission between China and South Africa has a
legislative counterpart - a regional exchange mechanism established by South
Africa’s National Assembly and China’s National People’s Congress. Within this
framework, members of South Africa’s parliamentary police committee regularly
visit Chinese police academies and stations to study their operational environment,
while Chinese officials undertake reciprocal visits. Records of parliamentary
hearings reveal a notable admiration among ANC legislators for China’s policing
system - particularly its use of technology, organizational discipline, and emphasis
on education and training.

South Africa’s Police Strategic Plan 2020-2025 reflects significant
influence from Chinese models, especially in approaches to community policing.
Yet, parliamentary debates underscore a clear recognition that the two nations’
political systems differ fundamentally - particularly regarding the separation of
powers, oversight mechanisms, and human rights protections, which remain
central to South Africa’s governance. Across the political spectrum, lawmakers
attribute South Africa’s persistent crime problem to inadequate professionalism,
weak education, and limited tactical capability within the South African Police
Service (SAPS). Many ANC members see China’s example as a potential remedy
for these weaknesses.

For China, cultivating this relationship serves a strategic purpose:

leveraging its ties with the ANC to ensure that South Africa’s security priorities
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also safeguard Chinese interests. This agenda aligns well with South Africa’s role
as the largest recipient of Chinese FDI in Africa and with the ANC’s desire to be
perceived as a trusted ally of the Chinese Communist Party. Additional pressure
comes from South Africa’s well-organized Chinese diaspora, which maintains
close contacts with parliament, police institutions, and the ANC.

In 2014, Chinese language instruction was added to South Africa’s national
school curriculum, and in 2015 the initiative was extended to police training -
starting with the Directorate for Priority Crime Investigation (the Hawks) and later
expanding to other SAPS divisions by 2017. By 2020, SAPS units across the
country were participating in these programs, which are funded and coordinated
by China’s Ministry of Public Security, the Chinese embassy, Confucius Institutes,
and various Chinese community associations (Rolland, 2022b).

African openness to Chinese political and security practices is increasingly
evident through the rise of joint security operations involving Chinese and African
law-enforcement agencies. In January 2022, a highly coordinated operation
between Chinese and Ugandan police commandos resulted in the capture and
deportation of four individuals designated by China as terrorists. The mission
received direct approval from Presidents Yoweri Museveni and Xi Jinping,
underscoring the depth of bilateral security cooperation. A decade earlier, in
January 2012, former Chinese military and law-enforcement personnel employed
by a private Chinese security company collaborated with the Sudanese army to
rescue 29 Chinese oil workers kidnapped in South Kordofan - another example of
China’s willingness to act decisively to protect its citizens and assets abroad.

Since 2016, China has provided extensive training for Uganda’s police
forces, particularly in the directorates of crime intelligence, criminal
investigations, and forensics (Nankinga, 2017). Additionally, China has been
instrumental in constructing Uganda’s wireless police surveillance network and

internal government communication systems. In 2018, following a surge in
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robberies targeting Chinese industrial sites, Uganda deployed troops to safeguard
Chinese-owned facilities — a move ordered soon after 121 Chinese business
leaders met with President Museveni to express security concerns. The following
year, the two countries formalized their ties by declaring a «comprehensive
strategic partnership».

In July 2025, Somali security officials completed law enforcement, internal,
and border security training in China under the GSI, making them the latest in a
growing list of African law enforcement personnel that have received training
under the GSI label. These trainings borrow heavily from those conducted under
the CCAM’s Lancang and Mekong River Integrated Law Enforcement and
Security Center (Nantulya, 2025b).

In another revealing episode, in 2019, a Chinese national of Uyghur origin
reported to a French newspaper that he had been interrogated in Cairo by three
Chinese agents, suggesting the presence of Chinese security operatives in Africa
conducting extraterritorial actions. More broadly, this case highlights the
expanding international legal influence of China’s public security institutions. By
2021, a total of thirteen African countries had signed extradition treaties with
China - a sharp increase from just one in 2018. Between 1997 and 2022, Egypt
and Morocco were among 27 Muslim-majority states that extradited ethnic
Uyghurs to China in coordination with Chinese security services. In total, 1,546
extraditions were recorded across the Middle East and North Africa during this
period, underscoring that a growing number of African states have become unsafe
havens for individuals wanted under Chinese law.

On the diplomatic front, African governments have consistently supported
Beijing’s counterterrorism policies in Xinjiang. Many of them regularly send
ambassadors stationed in Beijing on fact-finding missions to the region, during
which they often commend China’s “poverty alleviation™ efforts (Liu, 2021).
Between 2020 and 2021, African members of the UN Human Rights Council
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formed majority coalitions that repeatedly blocked Western-sponsored resolutions
condemning China’s human rights record. Similarly, during a July 2, 2019 session,
African states joined a 53-member coalition that rejected a resolution backed by
27 mostly Western countries criticizing China’s national security law in Hong
Kong.

This diplomatic alignment demonstrates that African representatives are
increasingly promoting and defending Chinese national security norms within
international institutions - often in open defiance of Western criticism.

African governments welcome China’s security cooperation for various
reasons. For many, China is a source of affordable arms with less stringent export
controls and more flexible lending terms compared to Western suppliers. Some see
China as a means to strengthen regime security. Others seek closer security ties
with China as part of a hedging strategy (Nantulya, 2025a).

China is gradually taking on a more assertive role in African security,
moving from a norm-accepting to a norm-setting approach. This shift aligns with
President Xi Jinping’s broader goal of increasing China’s global influence and
promoting an alternative model of governance. On August 1, 2017, China
officially opened its first overseas military base with a flag-raising ceremony in
Djibouti in the Horn of Africa, on the same day as the People’s Liberation Army
celebrated its 90th anniversary. And since its establishment, the base has expanded
from a “logistics center” intended to handle rotational deployments to a large
logistics base with a special naval pier capable of hosting China’s largest navy
vessels sailing in blue waters, and a deployed special operations unit of the
Chinese Marine Corps capable of supporting combat missions.

The Chinese military base in Djibouti performs a number of functions.
Djibouti is strategically situated on Africa’s eastern coast, at the crossroads of
maritime routes to Europe and the Middle East, giving it significant geostrategic

importance. The country has signed a military cooperation agreement with China,
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which includes small arms training and high-level bilateral engagement, with both
nations maintaining military attachés. By diversifying its political and economic
partnerships, Djibouti has been able to exert some leverage in its dealings with
China.

China, in turn, actively invests in the country’s infrastructure, including the
Addis Ababa-Djibouti railway and the Dorale multi-purpose port. The Dorale
port, operated by China Merchants Group and located near U.S., French, and
Japanese military bases, allows the Chinese navy not only to replenish supplies but
also to conduct troop training and equipment testing under unique operational
conditions.

China established its military base in Djibouti to protect its economic
interests. China needs Africa’s natural resources. The PRC’s economic growth is
based on access to natural resources in other regions. The Horn of Africa is one of
the strategically important parts of Africa. In recent years, huge reserves of
hydrocarbon resources have been discovered in Ethiopia and Somalia. Natural
resources in the maritime areas of Somalia include oil and gas reserves. Somalia's
offshore oil reserves are estimated to be around 110 billion barrels. The oil
resources would make Somalia the seventh largest reserve in the world. In
addition, Somalia has nearly 440 trillion cubic feet of offshore gas, making it the
fourth largest gas reserve in the world.

Like Somalia, Ethiopia has vast hydrocarbon resources in various parts of
the country. For example, Ethiopia has huge reserves of gas and oil in the Ogaden
Basin. Netherland Sewell and Associates, an energy consulting firm based in the
United States, confirmed that the volume of reserves is seven trillion cubic feet.
This is a huge amount of hydrocarbon resources discovered in the Ogaden region
of Ethiopia. Oil was discovered in the area around Hilala (Rossiter & Cannon,
2022).

In the 21st century, information and communication technologies (ICT)
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have become a critical factor in economic development. Africa has a significant
technological gap that cannot be bridged without assistance from developed
economies. Cooperation between the PRC and African countries in the ICT sector
Is carried out within the framework of the Digital Silk Road (DSR), a component
of the BRI that helps less developed countries improve telecommunications
networks, artificial intelligence, cloud computing, surveillance capabilities, and
the construction of cross-border and transcontinental fiber-optic networks, and
undersea cables.

In its document «Plan of Actions on Jointly Building a China-Africa
Community with a Shared Future in Cyberspace (2025-2026)», the Chinese
government notes that: «China stands ready to strengthen cooperation with
African countries in cybersecurity emergency response. We support and encourage
CNCERT to reach out to more African CERTS for joint handling of cross-border
incidents, experience sharing, and signing of cooperation documents. China is
ready to invite African partners to attend World Internet Conference events,
CNCERT International Partnership Conference and other activities to further
enhance mutual trust through dialogue and exchanges. China is willing to conduct
exchanges and cooperation with Africa in data security and cross-border data
flows to jointly address related risks and challenges and promote secure and
orderly cross-border flows of data» (Plan of Actions).

Conclusions

China’s presence in Africa today goes far beyond traditional economic
partnerships. It is transforming into a comprehensive model of strategic influence
that encompasses trade, investment, defense, cybersecurity, and digital
technologies. Beijing uses both soft power (education, loans, technical assistance)
and hard tools (weapons, military bases, cyber surveillance), enabling it to impose
its own rules of the game on the continent.

The PRC’s military presence in Africa is significant. Africa hosts the largest
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deployed PLA forces operating beyond China’s periphery. PLA troops are
deployed in Djibouti, participate in United Nations peacekeeping missions, and
conduct counter-piracy operations in the Gulf of Aden. The PRC chairs
multilateral forums such as FOCAC and the China-Africa Peace and Security
Forum, expands influence over African military leaders through a long-established
professional military education program, and increases arms sales to African
countries as Russian sales to the continent decline.

All this poses new challenges for African countries, including the risks of
losing digital sovereignty, increased political repression, and economic
dependence. At the same time, new opportunities for infrastructure development,
security, and technological modernization are opening up. The dilemma for Africa
Is to balance the benefits of cooperation with the preservation of national
sovereignty, human rights, and democratic institutions.

Moreover, China’s growing influence in Africa is reshaping the regional
security landscape and redefining global power balances. By combining economic
incentives, military engagement, and digital technologies, Beijing establishes a
comprehensive footprint that challenges the traditional dominance of Western
powers. African states face the complex task of navigating between competing
external actors while safeguarding their strategic autonomy.

In the long term, the sustainability of China-Africa cooperation will depend
on how African governments manage these relations. Careful policy planning is
required to ensure that engagement with China does not exacerbate political
centralization, undermine transparency, or compromise democratic governance. At
the same time, Chinese investments in infrastructure, defense, and technology can
contribute positively to regional development if aligned with national priorities
and robust regulatory frameworks.

China’s engagement in Africa’s security landscape serves to advance its

strategic economic and political objectives by ensuring access to the continent’s
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mineral resources and consumer markets, while simultaneously reinforcing its
influence within international organizations—an outcome that consolidates

China’s status as a major global power.
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FORMATION OF DESIGN COMPETENCE IN TECHNOLOGY
EDUCATION WITHIN THE COMPETENCY-BASED PARADIGM

Abstract

The article addresses the issue of forming design competence of students
within the framework of modern technological education. The relevance of the
study is the transformation of the educational paradigm towards a competence-
based approach, which emphasizes not only knowledge acquisition but also the
development of practical skills, creativity, and the ability to apply knowledge in
real-life situations. In this context, special attention is paid to the role of
technology lessons as an effective environment for the development of students’
creative potential and project thinking.

The purpose of the article is to substantiate theoretical foundations and
identify effective methods and pedagogical conditions for the formation of design
competence in students. Design competence is considered as an integrative
personal characteristic that combines creative, technological, analytical, and
project-oriented skills necessary for the development of functional and

aesthetically valuable products.
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The study highlights that project-based learning plays a key role in the
formation of design competence. It enables students to go through all stages of
product creation, from idea generation to implementation and presentation.
Particular attention is given to such methods as morphological analysis,
functional-cost design, stylistic adaptation, and project modeling, which ensure the
integration of theoretical knowledge with practical activity.

The article also emphasizes the importance of developing soft skills,
including creativity, critical thinking, decision-making, planning, and presentation
skills, which are essential for successful professional realization in modern
society. It is noted that the formation of design competence contributes to
students’ professional self-determination, increases their motivation for learning,
and prepares them for the demands of the labor market.

Furthermore, the role of the teacher is defined as crucial in creating a
supportive educational environment, selecting appropriate teaching methods, and
guiding students through the process of creative project activity. The necessity of
combining theoretical knowledge with practical tasks and using modern digital
tools is also substantiated.

The findings confirm that the formation of design competence is a complex
and multifaceted process that requires systematic implementation of innovative
teaching methods and integration of interdisciplinary knowledge.

Keywords: design competence, technology education, project-based
learning, creativity, soft skills, competence approach, design methods,

technological education, decorative and applied arts.

Problem statement
Contemporary dynamic changes in the social and economic spheres
necessitate the modernization of approaches to the quality of education. Within the

framework of a learner-centered educational paradigm, particular attention is paid
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to creating conditions for the full realization of each learner’s internal potential,
their self-determination, and continuous self-development.

The competency-based paradigm directs the educational process toward the
acquisition by students of a set of abilities necessary for future life, learning, and
professional orientation. Unlike the traditional model focused on the reproductive
assimilation of knowledge, this approach emphasizes the development of readiness
for practical action and the creative application of experience in non-standard
situations. In this context, the position of N. Nahorna is relevant, as she argues that
the priority is not merely an individual’s awareness, but their ability to effectively
solve emerging problems [5]. Such a shift in emphasis enables the teacher to
transform their role from a transmitter of information into an organizer of the
educational process. Furthermore, we share the view of V. Khymynets regarding
the effectiveness of this model, as it ensures that graduates meet the demands of a
dynamic labor market and facilitates their rapid social and professional adaptation
[9].

We also support the position of D. Kudrenko concerning the
implementation of the competency-based approach in the educational process. The
researcher rightly notes that this approach transforms the training of learners by
shifting the focus from the mere accumulation of knowledge to the development of
the ability to act in real-life conditions, make effective decisions, and master
modern technologies. According to this perspective, the competency-based
paradigm becomes the foundation that enables education to become truly practice-
oriented, encouraging learners to adopt an active social position and engage in
continuous self-development [2].

Analysis of recent research and publications

The issue of competence formation in the educational space is currently
highly relevant and is reflected in numerous scientific studies, particularly in the

works of such scholars as N. Bibik, L. Vashchenko, I. Ziaziun, V. Kremen, O.
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Pometun, O. Semenoh, S. Sysoieva, and others. The problem of forming
competence in the field of design and technological education has been
investigated by O. Boichuk, V. Danylenko, V. Zaporozhchenko, S. Milchevych, L.
Orshanskyi, O. Fursa, and other researchers.

A significant contribution to the development of project technologies,
particularly the project method, has been made by foreign scholars such as S.
Haines, J. Dewey, D. Reinhard, T. Hutchinson, W. Kilpatrick, and M. Knoll. The
issue of applying project-technological activities in labor training and technology
lessons has been extensively covered in numerous scientific works by Ukrainian
researchers. In particular, the general principles of design and the methodology of
using the project method in lessons have been examined in the works of T.
Antoniuk, V. Bondar, N. Borysenko, O. Kyrychuk, M. Kobernyk, H. Kondratiuk,
V. Kurok, N. Matiash, Zh. Toshchenko, Ye. Polat, V. Sydorenko, S. Tkachuk, T.
Khoruzhenko, and others.

Purpose of the article

The purpose of the article is to provide a theoretical substantiation and to
identify effective approaches and methods for the formation of design competence
in students during technology lessons in specialized secondary education
institutions.

Presentation of the main material of the study

The formation of design competence in technology lessons is an important
component of modern technological education, as it contributes to the
development of learners’ creative potential, project thinking, and practical skills.
Within the competency-based approach, such lessons go beyond purely technical
training and acquire the character of integrated activity that combines aesthetic,
functional, and technological aspects of product creation.

Design competence is defined as the ability to create original and

aesthetically appealing design solutions using a variety of tools, techniques, and
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approaches, as well as the ability to understand and effectively perform tasks
related to project activities in the field of design. It is an essential component of
professional training in many fields, particularly in art and design, and can be
purposefully developed in the learning process, especially in technology lessons
[4].

The importance of developing design competence lies in its capacity to
enable students not only to reproduce existing models but also to independently
design new objects, taking into account user needs, ergonomic requirements,
environmental factors, and current design trends. In this process, such personal
qualities as creativity, critical thinking, decision-making ability, planning skKills,
and the ability to present the results of one’s work are developed. These belong to
soft skills that ensure effective social interaction, self-realization, and professional
mobility [7].

Technology lessons create favorable conditions for the implementation of a
design approach through project-technological activities, which involve all stages
of product creation — from the initial concept to the final product. It is in this
process that students gain experience in working with form, color, and materials,
and master the fundamentals of composition and color theory, which form the
basis of design competence.

Moreover, the development of design competence contributes to students’
professional self-determination, as it enables them to try themselves in various
types of creative and project-based activities. This increases motivation for
learning and prepares young people for the challenges of the modern labor market,
where innovation, flexibility of thinking, and the ability to generate new ideas are
highly valued.

An undisputed leader in the formation of design competence is the project
method, introduced in the first half of the twentieth century by the American

philosopher J. Dewey. This method involves learning through experience, taking
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into account learners’ active personal interest in acquiring knowledge that will be
useful in their future lives. According to M. Tymchenko, the advantage of the
project method lies in the active development of essential skills required for
professional realization, including the ability to plan one’s work with effective use
of large amounts of information; to analyze, synthesize, and generalize knowledge
necessary to transform an idea into a final product (object); to make constructive
decisions in a team regarding modifications of individual elements and correction
of design errors; as well as to present one’s own project and provide a balanced
and meaningful evaluation of one’s activity [8].

The final product of students’ design activity in technology lessons should
be functional items that combine compositional integrity, ergonomic feasibility,
and aesthetic expressiveness. However, such activity is not limited to the creation
of objects; it is part of broader socio-cultural processes and largely depends on the
individual qualities of the student — their talent, inclinations, and worldview.
Therefore, from the stage of specialized secondary education, it is necessary to
form in learners a holistic worldview that serves as an internal instrument of
aesthetic control. Such a system of views and principles enables individuals to
critically evaluate and adjust each stage of the design process — from initial
sketches to the detailed development of the final product [10].

The role of the technology teacher in developing students’ design
competence lies in creating favorable conditions for the development of their
creative and technical abilities in the field of design. The teacher must possess a
sufficient level of professional knowledge and practical experience, as well as the
ability to apply a variety of methods and approaches that facilitate the formation of
relevant competencies. An important aspect of the technology teacher’s activity is
the clear definition and justification of learning objectives and tasks, taking into

account students’ level of preparation and the current demands of the labor
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market. Equally significant is the selection of effective teaching methods and tools
that ensure the development of both creative and technical skills.

Particular attention is paid to the planning of the educational process. The
teacher must carefully prepare for lessons, design their structure, and organize
students’ activities, including supervising the implementation of creative projects
and monitoring the stages of their realization. In the learning process, it is also
important to foster a creative personality capable of self-expression, analysis,
critical thinking, and the search for new ideas.

The effective development of students’ design competence involves the
integration of theoretical and practical instruction. The teacher determines the
sequence of learning, taking into account students’ age, individual, and social
characteristics, and prioritizes practical activities that contribute to the
development of real design and project skills.

An essential component of the educational process aimed at developing
design competence is also the creation of an assessment system that enables a
comprehensive evaluation of the level of competence formation in both theoretical
and practical dimensions.

The effective development of design competence in students of specialized
education involves the use of a set of methods, among which a significant place is
occupied by mastering visualization tools, studying proportions, color theory, and
graphic elements, as well as acquiring the basic principles of design.

According to the views of I. Yurchenko, the central place in design is
occupied by the method of form generation. It is based on a system of design
categories, including idea, image, function, ergonomics, aesthetics, and
morphology (material, construction, technology). This approach allows
transforming an initial concept into a concrete form that is not only original but

also meets current sociocultural demands and fashion trends [11].
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To organize learning in accordance with Yurchenko’s concept of form
generation, it is advisable to use a combination of methods in technology lessons
that ensure the transition from theoretical analysis to the production of a tangible
object. In particular, at the initial stage of project-based technological activity, it is
appropriate to apply the method of morphological analysis, which allows for a
detailed examination of the structure of a future product through the prism of its
material, construction, and manufacturing technology. Students learn to perceive
form not as a static object, but as the result of the interaction of engineering and
technological solutions.

It is also important to apply the method of functional-cost design, where the
emphasis shifts toward combining utilitarian function and ergonomics. This
method represents a technology of systematic analysis of the design object aimed
at optimizing the ratio between its consumer value and implementation costs.
Within design activity, this approach considers a product not merely as a material
structure, but as a set of functions intended to meet specific user needs. The core
logic of the method lies in maximizing product value, where functionality and
quality are correlated with production cost.

The application of this method begins with the analysis of the functions of
the designed product, during which all characteristics of the object are classified
into primary, secondary, and excessive. This makes it possible to clearly define
design priorities and eliminate elements that increase production cost without
adding practical or aesthetic value. The next stage involves searching for
alternative solutions, where the learner experiments with materials, constructions,
and processing technologies to find the most effective way to implement the idea.
Such an approach stimulates creative thinking, as the focus shifts from external
appearance to constructive feasibility. The process concludes with an evaluation of
economic and qualitative components, ensuring that the object meets ergonomic

requirements and contemporary sociocultural demands.
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Within the system of technological education, the method of functional-cost
design is particularly valuable, as it teaches students to avoid excessive design and
to create harmonious forms in which idea, morphology, and function are balanced
[6].

The method of stylistic adaptation helps integrate the aesthetic component
and current fashion trends into the design process. When applied in technology
lessons, it enables learners to transform an abstract idea into a visually appealing
and contemporary artistic image. This method fosters an analytical approach to
creativity, teaching students not merely to reproduce ready-made samples but to
reinterpret them through the lens of modern sociocultural trends and their own
authorial style.

At the core of this method lies the learner’s ability to identify stylistic
features of an object (such as characteristic lines, color harmonies, proportional
relationships, or ornamental motifs) and integrate them into a modern form
without direct copying. An important component of the method is the
transformation of traditional elements in accordance with current technological
capabilities and ergonomic requirements, which allows archaic or specific forms
to be turned into universal objects that meet the needs of the contemporary
consumer. In the context of ethno-design in technology lessons, this method serves
as an effective tool for working with national heritage, as it enables the transfer of
symbolism and aesthetics of folk art into modern product design while avoiding
artificiality or excessive decoration.

An important place in project-based technological activity is occupied by
the method of project modeling, which involves the direct creation of physical
models or digital prototypes of the designed products. It is at this stage that the
synthesis of all categories, from idea to concrete morphology, takes place. During
modeling, a critical synthesis of all design categories occurs, where the initial

concept and artistic image are combined with real physical parameters such as
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material morphology, structural strength, and technological feasibility. The use of
prototyping in technology lessons allows for the practical testing of the ergonomic
properties of the designed object, the identification of potential proportional errors,
and the adjustment of the interaction between individual components and elements
[1].

In the modern educational and professional environment, this method is
often implemented through three-dimensional modeling tools, which enable
complex engineering calculations and the visualization of the aesthetic qualities of
a future form with a high degree of realism. Project modeling not only records an
intermediate result of the design process but also stimulates further development
of the concept, as working with three-dimensional forms reveals new perspectives
that are not accessible at the sketching stage. Thus, this method ensures the
integrity of the design process, transforming disparate requirements of function,
aesthetics, and economics into a harmonious and viable technological object that
fully corresponds to a defined sociocultural purpose.

An important component of the educational process in technology lessons,
as the final stage of project-based technological activity, is the organization of
discussions and analysis of the products created by learners. This contributes to
overcoming creative barriers and stimulates students’ creativity. Such reflection
enables students to perceive their work as a holistic design object with a certain
sociocultural value. During collective analysis, learners develop the ability to
justify their design decisions, explain the choice of materials, and substantiate the
correspondence between form and the selected idea or ethno-design motifs.

Public discussion of results creates a space for constructive criticism and
exchange of experience, where each student can receive feedback not only from
the teacher but also from peers, which significantly increases the level of self-

criticism and responsibility for the quality of work. This helps transform possible
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failures into valuable learning experiences, reducing the fear of mistakes, which
often becomes a major barrier to creative self-expression [3].

Moreover, comparing different approaches to the same designed product
clearly demonstrates the variability of creative thinking and encourages the search
for non-standard solutions in future projects. Thus, the final stage of design and
the concluding lesson on the topic become not merely a formal assessment of
students” work, but a powerful tool for intellectual development, fostering the
ability to analyze modern fashion trends, ergonomic requirements, and the
aesthetic appropriateness of created objects in a real-life context. The development
of such analytical discussion skills prepares students for professional activity,
where the ability to present and defend one’s project is no less important than the
skill of its actual production.

A significant role in the formation of students’ design competence in
technology lessons is played by a dialogic approach and open communication.
They ensure active interaction between students and the teacher, promote the
exchange of ideas, and foster the development of critical thinking and
communication skills. Open discussion stimulates creative activity, cultivates
respect for others’ opinions, and contributes to the development of social
competence.

In addition to the methods mentioned above, the formation of design
competence in learners during technology lessons also requires:

— the development of creative thinking through special exercises, including
techniques aimed at overcoming psychological inertia, such as brainstorming, the
method of focal objects, and morphological analysis. These methods are focused
on generating unconventional ideas, identifying non-standard associations, and
developing the ability to see new possibilities in ordinary things, which is

fundamental for creating original design solutions;
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— the formation of drawing and composition skills, which serve as a basic
component for visualizing creative ideas. Drawing functions as a tool for
analyzing form and space, while knowledge of compositional principles helps
organize elements of a product into a harmonious structure that evokes a positive
emotional and aesthetic response from the viewer or user;

— mastering graphic editors, which allows the design process to be
transferred into a digital environment and meets the demands of the modern
industry. Learning vector and raster graphic tools enables students to create high-
quality sketches, technical drawings, and prototypes with high precision,
significantly accelerating editing processes and the preparation of design
documentation in accordance with modern technological standards;

— the development of infographic thinking, which involves the ability to
structure large volumes of complex information and present it in a concise and
visually comprehensible form. This is particularly relevant in the design process,
where it is necessary to clearly demonstrate the logic of idea development, the
search for creative solutions, the interaction of design elements, the stages of
production, or the functional advantages of a product;

— interaction with professional practitioners, which ensures a direct
connection between theory and real production. Communication with professional
designers, engineers, or craftspeople in decorative and applied arts allows students
to learn about aspects of the profession not covered in textbooks. Such experience
helps better understand current market trends, quality requirements, and the
specifics of working with various materials in real conditions.

In the process of teaching design in technology lessons, it is advisable to
combine theoretical preparation (the study of design history and principles) with
practical activities (drawing, modeling, and working with digital tools). It is also
important to develop project management and teamwork skills, which correspond

to modern professional requirements [4].
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An important direction in developing students’ design competence in
specialized secondary education is the analysis of design samples and
familiarization with historical and contemporary trends. An individual approach to
learners also plays a significant role: the teacher should consider students’
interests and abilities, support their creative potential, and guide their development
according to their personal capabilities. It is essential to cultivate a positive
attitude toward learning, self-improvement, and professional growth.

In this process, the teacher should act not only as an organizer of learning
but also as a mentor who helps students understand design as a continuous creative
process that requires exploration, experimentation, and critical reflection on
results. The teacher should encourage students to explore various styles,
techniques, and design directions, teach them to evaluate their own work, and
identify ways for improvement. In addition, the teacher must continuously update
their own knowledge, stay informed about current design trends, and actively
engage with the professional community. This will enable them to effectively
influence the development of students’ design competence and prepare them for
successful activity in the modern environment.

Conclusions

Thus, design competence is a complex integrated construct that
encompasses knowledge, skills, experience, and personal qualities necessary for
the creative solution of design tasks. It involves the ability to create functional and
aesthetically refined objects, effectively interact with others, and continuously
improve one’s professional level. The teacher’s role in developing students’
design competence is comprehensive and multifaceted. It includes organizing the
educational process, stimulating creativity, developing practical skills, and
fostering the ability for critical analysis, which together ensure students’ readiness

for independent activity in the field of design.
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OCOBJIMBOCTI PEIHTEI'PALIII BHYTPIIIIHbO
HEPEMIIIEHUX OCIb B YMOBAX BOEHHOI'O CTAHY:
TEOPETHUYHU AHAJII3

PECULIARITIES OF THE REINTEGRATION OF INTERNALLY
DISPLACED PERSONS UNDER MARTIAL LAW: A THEORETICAL
ANALYSIS

Anomauis

VY crarti 3M1HCHEHO TEOPETHYHMM aHaji3 IICUXOJOTTYHUX OCOOJHUBOCTEH
peinTerpanii BHyTpimHbO mnepemimeHux ocid (BIIO) mo XuTTemissibHOCTI B
yMOBaxX BOEHHOro cTaHy. OOIPYHTOBaHO, IO pEIHTErpaiis € CKJIaJHUM
O0araTopiBHEBUM MPOIECOM, SKWUW TIepeadadyae  BIAHOBJICHHS  IIUTICHOCTI
OCOOHMCTOCTI, COIIAJIBHUX POJICH 1 TOBHOIIIHHOTO (DYHKI[IOHYBaHHS B HOBOMY
cepeloBHINI Ta 0a3yeThbcsl Ha IMOINEpEIHbOMY eTami amanTaiii. Bu3nadeHno, mio
ajanTallis BHCTYHAa€ KIOYOBOI IEPElyMOBOIO peIHTerpalii, 3ade3nedyrouu
cTabuTi3aIliio eMOIifHOTO cTaHy, (OpMyBaHHS HOBUX MOBEIAIHKOBHX CTpATETiH i
MPUCTOCYBAaHHSA JO 3MIHCHHX YMOB JKUTTA. [IpoaHanizoBaHO BIUIMB BOEHHOTO
ctaHy Ha mncuxiu"e 310poB’st BIIO, 30kpema OKpecIeHO OCHOBHI UYMHHUKH

TpaBMaTHU3allli: BTPATy XKUTTEBUX PECYpPCIB, MEPEKUBAHHS HEOE3INEKHU, COLlaIbHY
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Je3ajanTanio, MOPYIIeHHS BiAUyTTs Oe3neku Ta TpaHC(OpMallilo IIHHICHO-
MOTHBaLIiHOT cdepu. Po3rmsHyTOo amanrtamiio sSK JAUHAMIYHUE Tpouec, Mo
OXOIUTIOE TICUXOJIOTTYHUM, COIIAIbHUM 1 TOBEAIHKOBUHN pIiBHI, a TaKOX Mae
XBUWJICIOJAIOHUI XapakTep po3BUTKY. Okpemy yBary MpUAUIEHO HAYKOBHM
MiIX0JIaM JI0 PO3YyMIHHS ajanTarlii Ta CTpecy, 30KpeMa KOHIIEMIii 3arajJbHOro
aJanTaliifHOro CHHAPOMY, IO MOSICHIOE MEXaHI3MH BHCHA)XXEHHSI PECypcCiB y
TpUBIMX CTpecoBUX ymoBax. [loBeaeHo, mo edexrtuBHa peinterpauis BIIO
MOXJIMBA 332 YMOBHU KOMIUIEKCHOTO MIAXOAY, SIKHH TMO€IHYE TICUXOJOTIYHY
JOTIOMOTY, COLIaIbHY MIATPUMKY Ta CTBOPEHHS CIPUSATIMBOTO CEpeOBUIIA IS
BIJTHOBJICHHS KUTTEIISUILHOCTI.

Knrouosi cnosa: ananralisi, peiHTErpailisi, BHyTPIITHBO MEepEMIllIeH1 0co0H,
BOEHHUU CTaH, TICUXOJIOTIYHA CTIWKICTh, TICHUXIYHE 3JIOPOB’S, COI[lAJIbHO-

[ICUXOJIOTIYHA ajanTarlis.

Abstract

The article provides a theoretical analysis of the psychological
characteristics of the reintegration of internally displaced persons (IDPS) into
everyday functioning under conditions of martial law. Reintegration is
substantiated as a complex, multi-level process involving the restoration of
personal integrity, social roles, and full functioning within a new environment, and
Is grounded in a preceding stage of adaptation. Adaptation is identified as a key
prerequisite for reintegration, ensuring the stabilization of the emotional state, the
development of new behavioral strategies, and adjustment to altered living
conditions. The impact of martial law on the mental health of IDPs is analyzed,
with particular emphasis on the principal factors of traumatization, including the
loss of vital resources, exposure to danger, social maladjustment, disruption of the
sense of safety, and transformations in the value-motivational sphere. Adaptation

Is conceptualized as a dynamic process encompassing psychological, social, and
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behavioral dimensions, characterized by a wave-like pattern of development.
Special attention is given to scientific approaches to understanding adaptation and
stress, in particular the concept of the General Adaptation Syndrome, which
explains the mechanisms of resource depletion under prolonged stress conditions.
It is demonstrated that effective reintegration of IDPs is possible only through a
comprehensive approach that integrates psychological assistance, social support,
and the creation of a supportive environment for the restoration of everyday
functioning.

Keywords: adaptation, reintegration, internally displaced persons, martial

law, psychological resilience, mental health, socio-psychological adaptation.

Ilocmanoska npodonemu. IToBHOMAcIITaOHE BTOPTHEHHS POCii HA TEPUTOPIFO
VYkpainu 3MycHI0 MUTBHOHU YKPATHI[IB 3aJIUIIUTH PiJIHI MICTa U cena Ta IIyKaTH
OuThII Oe3MeyHi Micls Ul TPOXKUBaHHS. BoeHH1 Mo1ii CIpUYMHUIN MacOBUH pyXx
HAcCeJIEHHS BCEPEIMHI KpaiHW, IO CTajo OAHUM 13 HaMOUIBIINX BUKJIMKIB IJIs
CUCTEM COLIATBHOI MIATPUMKH, TYMaHITApHOI JOMOMOTH Ta ICHUXOJOTTYHOTO
cynpoBony. Ilpoiiec peinterpaiiii BHyTpiliHRO mepemimenux ocid (mam — BIIO)
Ma€ He JIMIIe COIaIbHO-€KOHOMIYHUM, ajge ¥ TIMOOKO ICHXOJIOTIYHUN BUMIp:
BTpaTa JIOMYy, TpPaBMaTU4YHI NEPEKUBAaHHS, PYWHYBaHHS COIlaJbHUX 3B S3KiB,
HEBHU3HAYEHICTh MalOYTHBOIO — ycCe II€ IPSAMO BIUIMBA€ HA 3MIaTHICTH JIIOJUHU
BiJIHOBUTH TOBHOIIHHY XUTTEIISIIBHICTD.

Xo4a € HayKOB1 AOCTIHKEHHS 1010 afanTarii 6bkeniiB ta BI1IO y mupHuit
9yac, yMOBH TpHUBAIMX OOHOBUX il CTBOPIOIOTH CHEIM(PIYHUI KOHTEKCT, SKHI
noTpedye J0MaTKOBOTO TEOPETUYHOTO Ta EMIIPUYHOro aHamizy. OcoOnmBO
Opakye IOCTIIKEHb, IO TMOEAHYIOTh IHAWBIAyalbHI TICHXOJIOTIYHI peakiii 3
KOHKPETHUMH TPAKTHYHUMH MOJIEISIMU pEIHTerpamii B yMOBax aKTHBHOTO
BOEHHOTO KOH(IIIKTY. JloCHimKEeHHsI TICUXOJIOTTYHUX OCOOJIMBOCTEN peiHTerpanii

BIIO € pouinbHUM 1 HEOOXIAHUM JUisi PO3POOJEHHA €(PEeKTUBHUX MOenei
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MICUXOCOLIATBHOI JOMIOMOTH, CIPSMOBAaHUX Ha BIIHOBJIEHHS >XUTTEIISIIBHOCTI,
MIJBUIICHHS KUTTECTIMKOCTI Ta COILIaJbHOT BUKIIOYHOCTI IIi€1 KaTeropii
HaCEJICHHSI.

Ananiz ocmanHix oocniddxcenv i nyonikayiu. PeiHTerpaiis ocoOMCTOCTI €
CKJIaJHUM 1 OaratopiBHEBUM MpOIECOM, IO Tepeadadae BIAHOBICHHS il
IIJIICHOCTI, COIIaTbHOTO ()YHKI[IOHYBaHHS Ta aKTUBHOI B3a€MOJIIi 3 HABKOJIUIIIHIM
CEPEIOBHUIIEM ITICIS MEePEKUTHX KPU30BUX a00 TpaBMATHYHHMX MOAid. BogHouac
BOHA HEMOXJIMBA 0€3 MOIMEpPeIHhOr0 eTally ajamnTailii, sska BUCTyIae ii 0a30BOIO
nepexymoBoro. Came anmamnrariis 3a0e3redyye NMEpBUHHE MPUCTOCYBAHHS JFOAUHU
70 HOBUX YMOB JKHUTTA, CTaOUII3aIil0 €MOLIAHOTO CTaHy Ta (QOpMyBaHHSA
MIHIMAJIBHOTO PIBHSI BHYTPIIIHBOI pIBHOBArv, HEOOXIAHOTO ISl MOAANIBIINX 3MiH.
Tepmin «amanTaris» MOXOAWTH Bil TATHHCHKOTO clioBa «adaptatioy», mo o3Havae
IPUCTOCYBAHHI». Y CBOEMY HAWIIUPIIOMY 3HAYCHHI BOHA OXOILTIOE CYKYITHICTh
NICUXIYHUX, MOBEAIHKOBHUX 1 COIIAIbHUX MEXaHI3MIB, 110 3a0€3MeUYyTh YCIIIIHE
(G yHKITIOHYBaHHS 1HIMBIZA B YMOBaX HOBOI peajabHOCTI [6].

Baromuii BHeEcOK y pO3BHTOK Teopii amamnramii 3poOuiau 3apyOiKHI
nocmigauku: K. Jlamapk 3aknmaB ocHOBU OiojoriuHoro migxoay, Y. KeHHOH Ta
I'. Cenbe mocmimkyBam ¢izionoriuyHi acnekTu ananraiii, I. ['epuep 3ocepeauBcs
Ha ajanraimii OCOOMCTOCTI B COIIOKYJIbTYpHOMY KoHTekcTi, a JK. ITiaxe,
I'. Cnencep, JI. ®@iminc Ta T. lIubyrani mnpuaimau yBary CoOIliaJbHO-
IICHXOJIOTTYHUM acIleKTaM ajanTtarii [2; 6; 7; §; 9].

Hust BIIO 3a3nauene sBuine HaOyBae OCOOTMBOI aKTyaJbHOCTi, OCKUIBKH
BOEHHI 1, BTpaTa JOMY, 3MiHa COI[IaJILHOTO OTOYECHHS W BUMYIICHUU Mepeizn
CTBOPIOIOTH CUTYaIlit0, YV KM 3BHYHI KUTTEBI MOJIENI PYHHYIOThCS, a MOTpeda B
HOBUX (pOpMax MPUCTOCYBAHHS CTAE )KUTTEBO HEOOX1THOIO.

Memoro cmammi € 3AIMCHEHHS TEOPETUYHOTO aHali3y OCOOIMBOCTEH

nporiecy peirterpariii BIIO 10 XUTTeAIAIbHOCTI B YMOBaX BOEHHOTO CTaHYy.
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Buknao pezynbmamig. OgHUM 13 IEPIINX AOCTIAHUKIB, IKUA BU3HAYUB, 1110
BC1 JKMB1 OpraHi3aMu 3MIHIOIOThCS i1 BILTMBOM YMOB icHyBaHHs, OyB K. Jlamapk.
B iioro po3ymiHHI, aganTamis — 1€ pe3yJbTaT B3aEMOJII OpraHizmy 3
HABKOJIMIIHIM cepeAoBUILIEeM [7]. Y MCUXOJIOTT 11s 17es Jsriia B OCHOBY YSIBICHB
PO aJanTUBHY IOBEIIHKY, POJb CTPECOpPIB, 3MIHY 3BHUYOK 1 (DYHKIIIOHAJIBHUX
cucteM. Sk pesynbrat, iaei XK. Jlamapka 4acTo 3aCTOCOBYIOTh Y T'YMaHITapUCTHULI
JUISL  aHali3y TOro, SK 30BHIIIHI YMOBH 3MIHIOIOTh TOBEIIHKY, CTpaTerii
BYOKHBAHHSI, [UJTi Ta PECYPCH JIOJCHKUX TPYIIL.

I'. Cenbe B cBoiil MoHorpadii 1956 poky BBOAMTH MOHSTTS «3arajbHUN
apantamiiauii cuaapom» (GAS) [9], mo crae ¢yHIaMeHTOM [Jsi PO3yMiHHS
cTtpecy ¥ amanrarii. JlocmigHUK BU3HAYaB aJamTallii0 SK 37aTHICTh OpPraHi3My
30UTBIIYBAaTH BHYTPILIHI PECypCcH i MPOTHAIl CTpecy 1 MPUIYCKaB 1CHYBaHHS
NEBHOTO «3amacy» afanTalliiHoi eHeprii, skuil Moxke Buyepnatucs. I[Ipaii
I'. Cenbe cTain OCHOBOIO CYyYaCHOT'O PO3YMIHHS ICUXOJIOTIUHOI Ta (hi310J0TTUHOT
ajanTaiii Ta MOKa3ajiu, 10 TpuUBaJia [isi CTPECOpIB, TAKMX SK BOEHHHUM CTaH,
NEepEeMIIIeHHs, BTpaTa >KUTJA, COIllaJibHA HEBU3HAYEHICTh, BEJE /J0 BHUCHAXKEHH S
pecypcis.

Ha mymky mocnignauka 3aranpHuil agantaiidauii cuaapoM (GAS) mae tpu
cramii:

1. Cranis tpuBOTHM, IO BKIIOYAE B cebe MOOUTI3aIii0 eHeprii, BUKHU
aJpeHaiHy Ta pi3Ke HANPYKEHHS PECYPCIB OpPraHi3My.

2. Cragisi pe3uCTEHTHOCTI, KOJIM OPTaHi3M HaMaraeThCsl MPUCTOCYBATHCS
70 CTpecopa, MIATPUMYE TOMEOCTa3 Ha HOBOMY piBHI Ta BiIOyBa€eThCs Ppi3Ke
HaIPYXKEHHS PECypCiB OpraHi3my; s ¢asa i € BIacHe MpOIeC aaanTairii.

3. Cramis BHCHaOXEHHsS, Ha SKIH pPECypCH OpraHi3My IMOCTYIIOBO
BUYEPIYIOTHCS, MOXJIMBI TOpPYIICHHS Yy (YHKIIIOHYBaHHI OpTaHiB, IMCHXIYHE

BUCHA)XEHHSI, XPOHIYH1 pO3JIaJIH.
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A ot L. I'epnep — HiMenpkuii Gpi10cod, MPOCBITUTEND, KYJIbTYPOJIOT, OJHH 13
3aCHOBHHUKIB 1JIell TyMaHi3My, KyJbTYPHOI aHTpOMoJorii ta ¢irocodii icropii —
BBA)KaB, 110 PO3BUTOK OCOOMCTOCTI HEMOXJIHMBO 3PO3YMITH 1032 KYJbTYPHUM,
ICTOPUYHUM Ta COL[IAJIbHUM KOHTEKCTOM. JIroauHa — IpOJyKT CBO€I enoxu, Harlii,
tpanuuii [2]. Lle meperykyetbcs 3 Cy4aCHHUMH MOJEISMH SKUTTECTIMKOCTI Ta
MOJOJaHHS TpaBMHU Ta Jae ¢uiocodcbke MIAIPYHTA ISl PO3YMIHHSA COLIATBHUX
3MiH, TpaHchopMalliil i yac Kpu3 Ta MpoIeCiB peiHTerpari.

VY 3akonopaBcTBl Ykpainu mnoHsTTs BIIO BuznHauene 3akoHoM Ykpainu
«IIpo 3abe3neyeHHs mpaB 1 cBOOO BHYTPIIIHBO NepemimieHux ocio» Ne 1706-VII
Bim 20.10.2014 p. [4]. 3rigHo 3 umMm 3akoHoM, BIIO e rpomaasuun Ykpainw,
iHO3eMeIb abo ocoba 6e3 rpoMajasHCTBA, sSka Oyjia 3MyIIeHa MOKUHYTH MICIIe
NPOXUBAaHHA BHACHIAOK a00 3 METO YHHUKHEHHS HETaTUBHMX HACIIJIKIB
30pOMHOr0 KOHGIIKTY, TAMYACOBOI OKYIIallii, MaCOBUX MOPYIIEHb MPaB JIIOJAUHU
a00 Ha/I3BUYAHHUX CUTYAIlIMH.

KOpunnunnit  craryc  BIIO Bu3Ha4aeTbcss BHUMYIIEHUM — XapaKTepoOM
nepecesieHHs, M0 Oe3MOCEPEeIHbO KOPEeNoe€ 3 TCUXOJOTTYHUMHU (akTopaMu
TpaBMaTHU3allil Ta EeMOIIHHOTO pearyBaHHA. /[0 KIIOYOBHX 3 HUX HAJIEKATh:

1. Brpara 3nauymnux xxutteBux pecypci. BIIO gacto nepexuBaioTh BTpaTy
KUTIa, MaiiHa, POOOTH, 3BUYHUX COIIaJIbHUX 3B’S3KiB, a IHKOJIU — OJU3BKUX
monei. Ile cTBOproe BIAYYTTS 3pYHHOBAHOI JKUTTEBOI OCHOBHM Ta BHKIIHKAE
rOOKI eMOITIHI peakilii, cepen AKUX: IMIOK, CTpax, TPUBOTA, pO3Mad, MOUYTTS
HEBU3HAYCHOCTI.

2. Ilcuxomoriuna TtpaBMarm3amis. barato BIIO cranum cBigkamu a6o
YYaCHHKaMHW TOJild, TOB S3aHUX 3 HACUILCTBOM, BHOyXamu, PyWHYBaHHSIMH,
3arpo30r0 KUTTIO. Takl NEpeKUBAHHS MOXYTh 3YMOBHUTH PO3BUTOK TOCTPUX
CTPECOBUX pEaKLid, MNOCTTPABMATHYHOI'O CTPECOBOIO poO3Nany, ACHPECHUBHHUX

pO37a/iB, MiJIBUIIIEHOT €eMOI[IHOI BPa3JIMBOCTI.
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3. CouianbHa ne3agantaiis. [lepeMilieHHsT CIpUYMHSE BTPaTy 3BUYHOIO
COLIIATPHOTO KOHTEKCTY Ta cTaTycy. JIroanHa OnuHAETHCS Y HOBOMY OTOYCHHI, /1€
3MIHIOIOTHCSI BUMOTH, PIBEHb MIATPUMKH, MOXKIIMBOCTI IpalieBiamTyBanHs. Yacto
(bopMy€eThCS BITUYTTS «UY>KOCT1», CTUTMATH3aIlli, COIIaTbHOT 130JISIII.

4. TlopymenHss 0a30BUX BIIUYTTIB O€3MeKM Ta KOHTpOJ0. BHacmigox
BOEHHOTO CTaHy Ta BuMyleHoi wirpamii y BIIO mnocumtoeTscsi BiIUyTTS
HeOe3MeKkH, Oe3nopajHOCTl, HEMOXJIMBOCTI BIUIMBATH HA BJIAcCHY XKUTTEBY
cutyanito. Lle minBuiye piBeHb TPUBOKHOCTI, cIpusie POPMYBAHHIO YHIKAJIbHUX
MOJIeJIeH OBEAIHKH Ta €MOI[IHOT PUT1IHOCTI.

5. Tpauchopmaris  1iHHICHO-MOTHBaliiHOT cdepu. VY  OGaraTbox
nepeMilmeHux ocid BiIOyBa€eTbCS TNEPerysy JKUTTEBUX MPIOPUTETIB, 3MiHA
3HAYYIIUX I, MEPEOCMUCICHHS CEHCY JXHUTTA. YacThHAa 0cCid JeMOHCTpyE
3HIDKEHHS MOTHBAllii, 1HIII — HaBOaku, MOOUII3AIil0 CWJI 1 pecypciB s
MIOJIOJIAHHSI TPYAHOIIIB.

Sx 6aunmo, BIIO ctukaroTbes 3 TSHDKKUMH MCUXOJIOTTYHUMM HACIIIKAMH,
SKI MOXYTh OyTH TIOB’s3aHi 3 BTPATOK OJIM3BKHUX JIIOJICH, TOMIBKH, 3BUYHOTO
crocoOy KUTTS, MICHSI pOOOTH, a TaKOX 13 NMEPS)KUTUMHU aKTaMU HACUJILCTBA,
obctpimaMmu Ta  pyWHyBaHHAMH. CaM  mporec  MepeMillleHHS  YacTo
CYNPOBOJIKYETHCSA PI3KMMHU 3MIHAMH B COIIAJIbHOMY Ta JKUTTEBOMY CEPEIOBHIIII,
10 TIOPYIIYE BIMYIYTTS KOHTPOJIIO, CTAOUIBHOCTI Ta O6e3neku. Lle miaBumye pusuk
PO3BUTKY TpaBMaTUUHUX PEaKIliid, TPUBOXKHUX Ta JCTIPECUBHUX PO3JIaAiB, a TAKOK
1HIMX (HOpM eMOIIITHOTO BUCHAKEHHS.

Kpim Toro, amanramis BIIO € nmoBrorpuBamum 1 OaraTOBUMIpHUM
mporiecoM. BiH 0XOIITI0€ HE JIHIe BUPIIEHHS! TOOYTOBUX 1 MaTepiabHUX MUTAHD,
a ¥ BITHOBJICHHS COLIaJbHUX 3B’A3KIB, MEPETIIs KUTTEBUX I[UIEH, TOUTYK HOBUX
JDKepen MIATPUMKK Ta (QOpMyBaHHS OHOBJICHOI 1IeHTHUYHOCTI. Peinterparris
HaIpaBlieHa CaM€ Ha BIJHOBIEHHS MOYYTTS KOHTPOJIO HAJ CBOIM JKUTTSIM Ta

IHTErpaliio TPaBMAaTUYHOIO JOCBIAY 3aBASKH ajamnTalii A0 HOBOI pPEaJbHOCTI.
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TpaBma He 3HHKa€, ajJe BOHA CTa€ YaCTHHOIO JKUTTEBOTO JOCBiNYy, SKY JIOJAMHA
MO>Ke MpuiiMaTu 6e3 pyHHIBHUX HACIIIKIB.

VYV konrtekcti BIIO apanramis BkiIovae ojapasy Kuibka piBHIB. Ha
MICUXOJIOTTYHOMY PIBHI BOHA IOB’si3aHa 3 BIJHOBJICHHSIM €MOIIMHOI piIBHOBAaru
MICHS MIEPEXUTUX BTPAT, (POPMYBAHHSIM HOBHUX CMUCIHIB, MEepeOyI0BOIO YSBICHb
Mpo MaillOyTHE Ta OMaHyBaHHSIM cTpecoM. Ha comianbHOMY piBHI ajxamTtarfis
CTOCYETBCSl HAJIArOPKCHHS HOBHUX KOHTAKTIB, BKJIIFOYCHHS Yy JIOKQJIbHY TpOMaiy,
BIATBOpEeHHsI  a00  3aMillleHHss  BTpayeHoi  comianbHOi  miaTpumku. Ha
NOBEIIHKOBOMY PiBHI - 11e¢ HAOYyTTS HOBUX HAaBMYOK, MOB’sA3aHUX 31 CleUU(]IKoro
KUTTSI Y HOBOMY CEPEIOBHUIII: OPOPMIICHHS TOKYMEHTIB, IMONIYK XKHUTJIa, POOOYUX
MOXIIMBOCTEH, HABYAJIbHHIX 3aKjaliB Tomlo [3].

OCOONMBICTIO aaNTAI[IfHOTO TIPOIECY TMEPECENICHIIB € Te, IO BiH
BiIOyBa€TbCcsl B  yMOBax IJIBUIICHOT CTpeCOreHHOCTI. BoeHHMN  crTaH,
iHdopMalliiiHa HEBHU3HAYEHICTh, HECTAOIBLHICTh MAalOYTHHOTO Ta JOCBIJ BTPATH
CTBOPIOIOTH JTOJATKOBUH THUCK Ha TMCHUXIKY. Y TaKMX yMOBax ajanTallisi mepecTae
OyTH JuIIe TPUPOIHOIO PEAKIIIE€I0 HA 3MIHY CEPEIOBUIIA — BOHA MIEPETBOPIOETHCS
Ha BUMYIIIEHY CTpaTeriio BWXKMBaHHA. JIto[MHA 3MyllleHa NMEPEOCMUCIUTH BIIACHI
pecypcH, 3HAWUTH BHYTPIIIHI ONMOPH Ta BIJHOBUTH 3JIATHICTH JISITH, HE3BAKAIOYHU
Ha eMOIliliHe BUCHAKEHHS. TOMY ICHXO0JIOTH TiAKPECTIOTh, o ananTaiis BI1O
Ma€ TpaBMATUYHHUI XapakTep 1 CYMPOBOIXKYETHCSA BUCOKUM PHU3UKOM PO3BUTKY
TPUBOKHUX UM JICTIPECUBHUX CTAHIB.

Pa3zowm i3 TuM aganTariisi He € pa30BOO MOMIEI0 — 1€ TPUBAIUMN, TOCTYIIOBUN
mporec, IO MOXe MaTH XBWIENoAiOHy auHamiky. Ha mnepmux eramax
MEPECENICHIII YacTO TEPEKUBAIOTh JIC30PIEHTAIlII0, MIIBUIICHY TPHBOXHICTH 1
BITYYTTSA BTPATH KOHTPOJIO. 3r0JI0M BOHHU MEPEXOISITh JI0 TOMIYKY CTaOLILHOCTI,
nmoOyZOBM HOBHUX JKATTEBUX CTPYKTYp 1 TIOCTYNOBOTO TIOBEPHEHHS O
NpoAyKTUBHOI aisibHOCTI. CamMe Ha 1bOMY €Tall ajamnTarmis [OYHHaE

TpaHcopMyBaTHCS B pEIHTErpalil0 — IMpolec, SKUM nepegdavyae He JIHIIe
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MIPUCTOCYBAaHHS 0 HOBOT'O CEPEAOBHINA, A€ i aKTHMBHE BKIIOUCHHS B COIliaJIbHE
xutTs Tpomanu [3]. Peinrterpamis mnepenbavae rimOmuil piBeHb B3aEMOIIi
OCOOMCTOCTI 31 CEpeJOBHUINEM, HDK TMpocTa ananraimis. SAkmo amanraris
30cepe/KeHa Ha MOJ0JaHHI TUCKOM(OPTY Ta cTradiii3alii MICUXIYHOTO CTaHy, TO
peiHTerpaiisi CopsiMOBaHa Ha BIJIHOBJICHHS BTPAdY€HUX COI[laJbHUX PpOJICH,
dbopMyBaHHSA MOYYTTS HAJIEKHOCTI JO HOBOI CHUIBHOTH Ta IOBEPHEHHS 0
aKTUBHOI y4yacTl B CyCHUIBHOMY >KUTTI. Y Tpolecl peiHTerpaiii ocoda He JHIle
«BXOJIUTHY» Yy CEPEeJOBHINE, a W BIUIMBA€ HA HBOTO, BUSBISIIOUW 1HIIIATURY,
CTBOPIOIOYM HOBIi 3B’SI3KM Ta BiJHOBIIIOIOYN BJIACHY CyO’ €KTHICTh. TakuM 4MHOM,
ajanTaiisg crae (QyHIaMEHTOM IS peiHTerpaiii: BoHa 3a0e3neuye TCUXIYHY
CTaOUTBHICTh Ta MiHIMAJIbHI YMOBH, HEOOXIJHI ISl MOJAJIBIIOT0 BKIIOYECHHS Y
HOBI COLIIAJIbHI CTPYKTYPH.

Yenmimaicts agantaiii BIIO 3HauHOIO MIpor0 3al€XHUTh B MOETHAHHS
BHYTPIITHIX 1 30BHINIHIX pecypciB ocobuctocTi. o BHYTpIIIHIX pecypciB
HaJeXaTh: TICMXOJIOTIYHA  CTIWKICTh, TO3WUTHBHA CaMOOIlIHKA, THYYKICTh
MUCJIEHHSI, MOTHUBAIIIS 10 3MIH Ta 3/IaTHICTh BUKOPUCTOBYBATH €(DEKTUBHI KOTIIHT -
cTparerii. 30BHIIIHI (aKTOpH BKIIOYAIOTH: MIATPUMKY CIM'l, IPUAHSITTI 3 OOKY
MICIIEBOT T'pPOMaaH, JOCTYIl JO COIIJIbHUX TIOCIYyr, HAsABHICTh JKHTIA Ta
MOKJIMBICTh TIpalieBJaliTyBaHHsA. Konu i YMHHUKKM TapMOHIMHO B3a€EMOJIIOTH,
IpolIleC ajanTaiii BiA0yBa€eThCS IIBUIIIE, a UMOBIPHICTh YCITIIIHOI peiHTerparii
3HAYHO 3POCTAE.

3rinno 3 M. Kopnienko mncuxonoriuauii cran BIIO dopmyerses g
BIJTUBOM KOMILJIEKCY TPAaBMATUYHUX 1 MOCTTpaBMAaTUIHUX (pakTopiB [5]. YV cBoiit
po0OTI BiH 3IIMCHIOE KOMIUIEKCHHM COIiadbHO-TICUXOJIOTTYHUN aHalli3 MpOoIeciB
peiaterpanii BIIO micns mowatrky 30poitHOro KOH(UIIKTY Ha cxoni YKpaiHu.
OcHOBHa yBara TPHUIAUISETHCA COIIATBHUM, TICHUXOJIOTIYHAM Ta OCOOHCTICHUM
dakTopaM, 110 BH3HAYAIOTh YCIHIMIHICTP a00 YCKJIAIHEHHS aJanTaIliiHuX

nporeciB. Jlocmimauk migkpeciatoe, 1o amantaiis BIIO — me He ogHOpa3oBa
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MoJisl, a TPUBAJIMK JUHAMIYHUN IpPOLEC, U0 OXOILIIOE: €MOLIMHY cTabuIi3anio
MICTsT TPAaBMATUYHUX TMOJiM, BIAHOBJIEHHS COLIAIbHUX 3B’SA3KIB, MOIIYK HOBUX
KUTTEBUX OPIEHTUPIB, IHTErPALlil0 Y HOBI CHUIBHOTH, BIIHOBJIEHHS IOYYTTS
KOHTPOJIO Haja XUTTAM. HaykoBelp Harosionrye Ha HEOOXITHOCTI PO3BUTKY
MICUEBHX MpOrpaMm MiATPUMKH, CTBOPEHHS LIEHTPIB ICHUXOJIOTIYHOI JOMOMOTH,
HaByYaHHS (PaxiBIIB METOJaM poOOTH 3 TpaBMoOIO, (POPMYBAHHS TOJIEPAHTHOCTI y
rpomagax Ta mnpodeciitHoi peinterpamii BIIO sk KI040OBOro I1HCTPYMEHTY
coIliayibHOT cTabLTI3aIlii.

Came Tomy M. KoOpHiI€EHKO TIpONOHYE BIAacHYy MOJENIb COIiabHO-
ncuxoiorigaoi aganraiii BITO [5], mo BkiItodae:

1. CraproBuii kpuzoBuii erarn. Illok, emoiriifHa ae30pieHTAIlis, BUCOKHI
piBEHb HEBH3HAYCHOCTI.

2. Eran mnepBunHOi aganTtamii. llomyk xuTna, poOOTH, KOHTAKTIB;
BiJTHOBJICHHSI MIHIMQJIBHOT COIIAIbHOT CTPYKTYPH KHUTTH.

3. Eram cra6umizamii. [locTymoBe nmpuHATTS HOBUX yYMOB, (hOpMYyBaHHS
COITIATbHUX 3B’S3KIB, BITHOBJICHHS €MOIIIITHOT pIBHOBAry.

4, Eranm peinTerpailii/akTUBHOTO pO3BUTKY. BkitoueHHs y Tpomany,
BITHOBJICHHs TIpodeciiHOi Ta coliagbHOI poii, MoOya0Ba HOBHX JKUTTEBHUX
TIaHIB.

BaxxnmuBo TakoX BpaxoByBaTH, IO aJalTallliHUN TPOIEC 3aBXKIU
iHauBiNyanpHUA. JBl JMIOAWUHHU, SIKI MEPEKUIN CXOXKI MOJii, MOXKYTh MaTH Pi3Hi
TpaekTOpii  BIJHOBJIICHHS  3aJIE)KHO  Bil  OCOOUCTICHUX  XapaKTEPUCTHK,
MOTIEPETHHOTO JOCBIAY, BIKY, COIIAJILHOTO CTAaTyCy Ta piBHS miaTpuMku. Came
Tomy pobota 3 BIIO moBuHHA IpYHTYBaTHCA HE HA YHIBEPCATHHUX CXEMax, a Ha
IHAWBIAYaTLHOMY TIAXOJ1, II0 BPaxoOBY€ OCOOIWUBOCTI TMEPEKHUTOI TpaBMH U
OCOOUCTICHI pecypcH.

Bucnoexu. BoeHHMI cTaH CTBOPIOE CHUTYaIlll0 OaraTOBUMIPHOI HEOE3NeKH,

gKa HE JIMIIE 3arpoxye (PI3MYHOMY ICHYBaHHIO, aje H CyTTeEBO TpaHChopmye
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MICUXOJIOTTYHY PEANBHICTh JIIOJIMHU, 3MYIIYIOYM ii aJanTyBaTUCA JIO0 HOBHUX
COLIIAJIbHUX, €KOHOMIYHUX Ta KYyJbTYpHHUX cepefoBuil. Y Takux ymoBax BIIO
MOCTAIOTh Mepe]l HEOOXIAHICTI0O OJHOYACHO ONpalbOBYBAaTH TpPaBMaTHUYHMIM
JIOCB1JI, BIHOBIIIOBAaTH BIIUYTTsS O€3MeKkH Ta OyJyBaTH HOBI XKHUTTEBI CTpaTerii.
OcobnuBocTi ncuxonoriyHoro crany BIIO Bu3Hau4aroThCS MO€JHAHHSM TOCTPUX
CTPECOBUX peaki(iii, TPUBOXKHOCTI, (pycTpauii 0a30BUX MNOTpeO Ta MOYYTTS
BTpAaTH KOHTPOJIIO Haj >KUTTAM. CoIiaabHO-TICUXOJOTIYHUNA TPOCTIp, y SKUH
NOoTparuisie TepeMilieHa oco0a, YacTo XapaKTepU3YEThCS HEBHU3HAUCHICTIO,
3QICKHICTIO BiJl I1HCTUTYIIHHOI MIATPUMKH Ta HEOOXIIHICTIO IIBUIKOTO
NIEPEOCMHUCIICHHSI BJIACHOI 1IEHTHYHOCTI. BOEHHMH cTaH ICTOTHO 3arocTprOE
apanTtamiitai nponecu BIIO, ockunbku noctiiauil pon Hebesneku, iHGopmaliiina
NEPEHACUYEHICTh Ta HECTAaOUIbHICTh  COINAJIbHUX CTPYKTYp CTBOPIOIOTH
JOJATKOBHI CTpecoBUi THCK. PazoM i3 TUM, caMe y Iei mepiof aKTHUBI3yHOThCS
BHYTPIIITHI PECYpCH OCOOMCTOCTI — 3AAaTHICTh JO TIICHXOJIOTIYHOI THYYKOCTI,
MOIIYKYy HOBHMX  CIIOCOOIB  B3aemoxaii 3  cepeaoBuineM, ¢GOpMyBaHHS
KOMIIEHCATOPHUX CTparerii BuwkuBaHHA. [locTymoBe BXOKEHHS y HOBE
COITIaIbHE CEPEJIOBHINE CIPHUSE BITHOBJICHHIO BIMUYTTA HAJEKHOCTI, IO €
KPUTUYHO BAXKJIMBHUM JUUIS IPUAHATTS CUTYaIlii Ta GOpMYyBaHHS CTIMKOT ajamnTarii.

Takum uwmnoM, mporec amantarii BIIO B ymoBax BOEHHOrO CTaHy €
CKJIQJIHUM 1 OaraTOrpaHHHUM SIBUIIEM, SIKE OXOIUTIOE B3aEMOJII0 IHIWBIAYaJIIbHUX
MICUXOJIOTTYHUX MEXaHI3MIB, COIlIaIbHUX PECYpCiB 1 30BHIMIHIX (PaKTOPIB, IO
(bOpMYIOTh KOHTEKCT JKHTTS mepemimieHoi ocoon. Came KOMIUIEKCHE PO3YMIiHHS
MICUXIYHUX CTaHIB 1 ajanTtamiiaux MexaHizmiB BIIO € HEoOXigHOIO YMOBOO IS
dbopmyBaHHA €(PEKTHBHOI CHCTEMH COIIATbHO-TICUXOJIOTTYHOT MIATPUMKH Ta

YCHINTHOT peiHTerpairii HaceIeHHs, 110 MePEKUBAE HACTIKA BOEHHOTO CTaHY.

Jlimepamypa
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DIGITAL COMPETENCIES OF PERSONNEL AS A FACTOR OF
ORGANIZATIONAL FLEXIBILITY AND ADAPTABILITY OF THE
ENTERPRISE

Abstract

The article examines the role of digital competencies of personnel as a key
factor in ensuring organizational flexibility and adaptability of enterprises under
conditions of environmental turbulence, digital transformation, and crisis
instability. The study is based on the premise that modern enterprises face a
significant gap between the growing demand for digital skills and the actual level
of their development among employees, which limits the effective use of human
capital and slows down transformation processes.

The purpose of the research is to substantiate the theoretical and
methodological foundations for the formation and development of digital
competencies of personnel as a driver of organizational flexibility and
adaptability. The paper clarifies the essence of digital competencies, emphasizing
their integrated nature, which combines technical skills with soft skills and meta-

competencies such as adaptability, creativity, critical thinking, and the ability to
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learn continuously. It is argued that such a synergistic combination enables
employees to respond effectively to dynamic changes and uncertainty.

The study systematizes modern methods and tools for managing personnel
competencies, including digital skills assessment frameworks, HRM and LMS
platforms, analytics and monitoring tools, strategic competency management
instruments, Al-based solutions, and knowledge management systems. Their
comprehensive application allows enterprises to identify skill gaps, design
personalized learning trajectories, and enhance decision-making processes.

A model of systematic identification of digital competency needs and
organization of personnel training is proposed, which ensures consistency and
continuity in skills development. In addition, key performance indicators (KPIs)
for assessing the effectiveness of digital competency development are defined,
including digital literacy level, employee engagement, productivity growth, and
speed of adaptation to new technologies.

The findings highlight that overcoming resistance to change through
effective change management practices, leadership development, and the
formation of a learning-oriented organizational culture is a critical prerequisite for
successful digital transformation. It is concluded that the development of digital
competencies significantly enhances the flexibility, adaptability, and resilience of
enterprises, enabling them to maintain competitiveness and achieve sustainable
development in conditions of uncertainty.

Keywords: information literacy, personnel development, digital

competences, meta-competencies, management tools.

Problem statement. In today's conditions of high turbulence of the business
environment, caused by globalization processes, the digital transformation of the
economy, as well as crisis phenomena related to military actions, enterprises are

faced with the need for quick adaptation to dynamic changes, which, in turn,
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actualizes the issue of forming organizational flexibility and adaptability. At the
same time, there is a significant gap between the needs of business in the digital
competencies of personnel and the real level of their formation, which is due to
both the insufficient level of integration of digital and social-behavioral (soft
skills) skills, and the high level of resistance to changes among employees.

Despite the rapid development of automation, artificial intelligence technol-
ogies and digital platforms, a significant part of enterprises does not have a sys-
tematic approach to managing the development of digital competencies, which
makes it impossible to effectively use human capital as a key resource for ensuring
organizational sustainability. Under such conditions, there is a need to form a
comprehensive approach to the development of personnel competencies and to as-
sess their impact on the flexibility and adaptability of the enterprise.

Analysis of recent research and publications. Ololade A. Shonubi is investi-
gating that modern organizations need alternatives to existing business models due
to rapid digitalization development and global competitive pressure. This study
emphasizes the importance of applying individual strategies for the digital trans-
formation of enterprises and emphasizes the importance of digital training of per-
sonnel [1]. Litorovych O., Karyy O. justify that digital transformation involves not
only the installation of modern hardware or software, but also fundamental chang-
es in approaches to management, corporate culture and external communications
[2]. Melnyk, O., & Ruda, M. point out that change management is essential to the
success of digital transformation — is helping individuals and teams embrace
change. Through strategic planning and skilful change management, managers can
achieve lasting success in the digital environment [3]. Melnyk, L. H., Karintseva,
O. I., Kubatko, O. V., Sotnyk, I. M., & Zavdovieva, Y. M. generalize that a person
Is the driving force behind all digital transformations of society and needs certain
digital competencies that include the confident, critical and responsible use of

digital technologies for learning, working and participating in public life. Digital
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competencies include information literacy; the ability to perceive data, communi-
cate and collaborate with other participants in social processes; the ability to create
digital content (including programming); organizing security (including digital
well-being and solving cybersecurity problems) and are achieved through lifelong
learning [4].

Kanova, O., Kryvobok, K., & Omarov, E. note that under the influence of
rapid changes, business managers must adapt their employees to new realities and
promote the development of their leadership qualities. The effectiveness of the
formulation of a change strategy, corporate culture, and organizational readiness
for innovative technologies depends on the development of personnel and their
leadership qualities [5]. Sacavem, A., de Bem Machado, A., dos Santos, J. R,
Palma-Moreira, A., Belchior-Rocha, H., & Au-Yong-Oliveira, M. emphasize that
effective leadership is critical to managing digital transformation, integrating tech-
nology into organizational processes to facilitate learning, collaboration and flexi-
bility, allowing companies to adapt to market changes, reduce uncertainty and im-
prove decision-making for sustainable growth. By using the right tools and with
the right frequency, leaders can develop team cohesion even from a distance [6]. A
large number of publications on this topic confirms the relevance of the researched
issues, but it requires further study of the formation of a comprehensive approach
to the development of personnel competencies and assessment of their impact on
the flexibility and adaptability of the enterprise in conditions of rapid changes and
environmental uncertainty.

Formulation of the article's objectives. The purpose of the study is to sub-
stantiate the theoretical and methodological foundations of the formation and de-
velopment of digital competencies of personnel as a key factor in ensuring the or-
ganizational flexibility and adaptability of the enterprise in conditions of digital
transformation and crisis instability. To achieve the set goal, the following tasks

are defined:
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- investigate the essence of digital competencies of personnel and their
role in ensuring organizational flexibility;

- systematize methods and tools for assessing the level of digital com-
petencies;

- identify key performance indicators (KPI) for the development of dig-
ital skills;

- develop a model of systematic identification of needs in digital com-
petencies and organization of personnel training;

- justify the impact of the development of digital competencies on the
adaptability of the enterprise in crisis conditions.

Main part. In today's knowledge economy, staff digital competencies act not
only as a functional set of skills related to the use of information and communica-
tion technologies, but also as a strategic resource that ensures the organization's
ability to quickly respond to changes in the external environment. At the same
time, organizational flexibility is interpreted as the ability of the enterprise to
quickly change business processes, management structure and personnel behavior
patterns in accordance with new conditions, while adaptability reflects long-term
capacity for transformation and recovery. To ensure the flexibility and adaptability
of enterprises, a complex of digital competencies of personnel (the ability to find,
evaluate, process and interpret digital information for making operational deci-
sions), communication in a digital environment (effective use of digital tools for
cooperation, for example Zoom, Teams, CRM systems), creation of digital content
and problem-solving security. Key to adaptation are the ability to quickly master
new digital tools, work with big data, use cloud technologies and platforms for
remote cooperation. Along with the scientific justification of the concept of digital
competences, the updated Digital Competence framework (DigComp 3.0) present-
ed in the European Union is also considered, in which their components are indi-

cated: Artificial Intelligence (including Generative Al) competence; Cybersecurity

83



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 4.

competence; Digital rights, choice and responsibilities; Wellbeing in digital envi-
ronments; Competence to tackle misinformation and disinformation [7].

An important aspect is that digital competencies should be addressed in re-
lation to soft skills, in particular critical thinking, learning ability, communication
skills and readiness for change, since it is their synergy that ensures effective im-
plementation of digital solutions. In addition, the researchers note that in condi-
tions of crises and turbulence of the environment, meta-skills become more im-
portant, which allow in unpredictable situations to think creatively, respond flexi-
bly to changes, quickly learn and master new skills [8]. Researchers and practi-
tioners primarily attribute adaptability, creativity, self-awareness, the ability to
work with goals (in particular, to find meaning), as well as analytical thinking
necessary for solving problems to the key meta-competences of a modern employ-
ee. [9]. Insufficient qualification of personnel inhibits the process of digital trans-
formation of the enterprise and increases training costs [10]. The lack of an inte-
grated approach to the development of such competencies leads to the formation
of a digital divide, which is manifested in the discrepancy between the require-
ments of the digitalized work environment and the real capabilities of the staff.

In the context of the growing uncertainty of the external environment, the
dynamism of market changes and the accelerated digital transformation, the intro-
duction of modern methods and tools for managing personnel competencies is
gaining special relevance. Their systematic use contributes to the timely identifica-
tion of skills gaps, the development of key meta-competencies and the formation
of the ability of employees to effectively respond to new challenges. This, in turn,
ensures an increase in organizational flexibility, adaptability of the enterprise and
its resistance to change. In order to summarize and systematize such approaches,
Table 1 presents modern methods and tools for managing personnel competencies,

their examples and areas of application.
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Table 1

Modern methods and tools of personnel competence management

Name of the group Tool name Example Scope
of methods and tools
Methods of deter- | ICDL/ECDL  (European | Corporate portals For wide application,
mining digital liter- | Computer  Driving  Li- digital literacy for citi-
acy cence), Hudporpam, zens

DigComp 3, Digital Com-

petence Wheel
Digital ~ platforms | HRM-cuctemu  (Human | SAP SuccessFactors, Work- | training, competence
and systems, includ- | Resource Management | day, BambooHR platforms, | management, skills rec-
ing for continuing | Systems) creating digital competency | ord keeping

training

profiles for different posi-
tions

Learning Management Sys-
tems (LMS)

Cucremu Moodle, Coursera
for Business, Udemy for
Business Microlearning plat-
forms

organization of corpo-
rate training and profes-
sional development

Personnel evaluation plat-
forms

Digital Skills Assessment,
360-degree feedback, Harri-
son Assessments, Criteria
Corp, performance analysis,
Key Performance Indicators

provide a multidimen-
sional assessment of
employee skills

Analytics and moni-
toring tools

Big Data Analytics plat- | Power BIl, Tableau, Zoho | they analyze data on the
forms Analytics effectiveness of em-
ployees and the compli-
ance of their compe-
tences with the goals of

the organization
Staff sentiment monitoring | Officevibe, Culture Amp, | Evaluation by employ-
tools staff surveys and self- | ees of their own compe-
diagnosis tences and the need for

improvement

Methods of strategic

Competency Frameworks,

SFIA Framework, DigComp

strategic planning of

competence  man- | Skills Matrix, Talent Map- | for Organizations, compe- | personnel development;
agement ping tency models determination of com-
petence gaps (skills
gaps)
Development  and | Upskilling / Reskilling | Degreed, EdCast, LinkedIn | development of digital
reskilling tools programs; Individual De- | Learning; internal corporate | and meta-competencies;
velopment Plans (IDP); | development programs preparation for changes
Mentoring & Coaching and transformations
platforms

Tools based on arti-
ficial intelligence

Al-based skill assessment;
Adaptive learning systems;
Talent intelligence plat-
forms

Eightfold Al; Gloat; Oracle
Dynamic Skills

personalized learning;
automatic selection of
educational trajectories

Knowledge
agement tools

man-

Knowledge bases ; corpo-
rate wiki; knowledge shar-
ing systems

Confluence; Notion; Share-
Point

accumulation and trans-
fer of knowledge; sup-
port for continuing
training

Source: Formed by authors based on [11; 12; 13]
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In order to ensure the systematicity of the process of development of digital
competencies, a model is proposed, which includes the following stages (Fig 1)
Tooling may include the use of HR analytics, distance learning platforms (LMS),
talent management systems (TMS), and digital tracking systems that allow you to
track progress in skills development.

Of particular importance is taking into account the factor of resistance to
change, which can be minimized by implementing effective change-management
strategies, developing leadership and creating a favorable organizational environ-
ment focused on learning and innovation.

Key KPIs for the development of digital competencies of personnel can be:

- staff digital literacy rate (Digital Literacy Index);

- proportion of employees who have received digital training;

- speed of adaptation to new digital tools;

- labor productivity after the implementation of digital solutions;

- level of staff involvement (Employee Engagement);

- reducing the execution time of operational processes; index of inno-
vative activity.

Thus, the development of digital competencies of personnel acts as a critical
factor in increasing the organizational flexibility and adaptability of the enterprise,
which allows not only to function effectively in conditions of uncertainty, but also
to form sustainable competitive advantages in the long term.

Conclusions. As a result of the conducted research, it was established that in
conditions of high turbulence, digital transformation and crisis challenges, the
development of digital competencies of personnel acquires the status of a strategic
factor in ensuring organizational flexibility and adaptability of the enterprise.
Digital competencies have been shown to go beyond purely technical skills and
encompass the ability to think critically, communicate quickly, learn quickly, and

use digital tools effectively in management decision-making.
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1.DIAGNOSTICS

determination of the current level of digital competencies of personnel according to
the criteria:

- - computer literacy requirements;
- digital content creation requirements
- requirements for information literacy and the ability to work with data;
- security requirements in the digital environment;
- communication and interaction requirements in a digital environment

v

2. FORECASTING NEEDS
formation of future requirements for competencies taking into account the strategic
goals of the enterprise, trends in digitalization of changes and turbulence of the
environment.

v

3. STAFF SEGMENTATION
distribution of employees by level of competences and training needs (basic,
intermediate and advanced levels)

v

4. DEVELOPMENT OF TRAINING PROGRAMS
formation of individual and group development trajectories using modern methods
and tools of personnel competence management

A

5. IMPLEMENTATION OF TRAINING
use of modern methods (e-learning, blended learning, microlearning, on-the-job
training)

A

6. PERFORMANCE EVALUATION
analysis of the achievement of KPI and adjustment of development programmes.

A

7. INSTITUTIONALIZATION OF CHANGE
integration of digital competencies into the corporate culture and personnel
management system.

Fig. 1. Model of systematic identification of needs in digital competencies
and organization of personnel training

Source: developed by the authors
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It is substantiated that the key condition for effective digital transformation
Is the integration of digital competencies with socio-behavioral skills and meta-
competencies, which ensure the ability of personnel to adapt in conditions of
uncertainty. It was established that the lack of a systematic approach to managing
the development of competencies leads to the formation of a «digital gap»
between business needs and real opportunities of employees, which reduces the
efficiency of the use of human capital.

The systematization of modern methods and tools for personnel competence
management made it possible to single out their key groups, in particular digital
skills assessment tools, digital learning platforms, analytical systems, strategic
competence management tools, solutions based on artificial intelligence and
knowledge management systems. It has been proven that their complex use
ensures timely identification of gaps in competencies, formation of individual
development trajectories and improvement of the effectiveness of management
decisions.

The proposed model of systematic identification of needs in digital
competencies and organization of personnel training allows to ensure consistency
and continuity of skills development, orienting the enterprise to a proactive
response to changes in the external environment. The defined key performance
indicators (KPI) of the development of digital competencies create the basis for a
guantitative assessment of the effectiveness of the implemented measures and their
Impact on the productivity and involvement of personnel.

It is substantiated that overcoming resistance to change is an important
prerequisite for the successful implementation of competence development
programs and requires the use of change-management tools, leadership
development and the formation of an organizational culture focused on learning

and innovation.
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Thus, the development of digital competencies of personnel in combination
with the systematic use of modern management tools ensures an increase in
organizational flexibility, adaptability and sustainability of the enterprise, creating
a basis for the formation of long-term competitive advantages in conditions of
uncertainty. Prospects for further research consist in the development of applied
methods for quantitative assessment of the impact of digital competencies on the
economic results of enterprises and adaptation of the proposed approaches to

industry features.
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PROJECT-BASED TECHNOLOGY FOR THE DEVELOPMENT OF
CREATIVITY IN FUTURE TECHNOLOGY TEACHERS

Abstract

The issue of developing an individual’s creativity is an important objective
in the training of future technology teachers, as it reflects the professional
formation of a specialist who must be competent in pedagogical activity and
creative in project-based and technological work. The development of students’
creativity is one of the key factors contributing to successful learning, further
adaptation to changing life conditions, and professional success.

The purpose of this article is to substantiate project-based technology as one
of the innovative pedagogical methodologies that enables the effective
development of creativity in future technology teachers.

The importance of fostering creativity in future specialists is emphasized in
the educational policy documents of Ukraine, the European Union, and in the
declarations of the World Economic Forum. The main objective of teacher
education is to train competent and creative teachers who are capable not only of
applying knowledge and skills in practice but also of making original decisions in
their professional activities, particularly within the framework of the New
Ukrainian School.

For a long time, the interpretation of creativity was considered synonymous
with TBopua nisuibHICTH (creative activity), while the distinction of this concept

and its wider dissemination in the scientific community took place in the twentieth
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century. Creativity is the ability to generate new and original ideas and serves as
an essential motivational foundation for creative activity.

In the context of developing the creativity of future technology teachers,
project-based learning technology acquires particular significance. The successful
implementation of project-based technology is determined by the role of the
teacher, who acts as a facilitator in organizing the educational process. In the
process of training technology teachers, the introduction of the creative project
method occurs mainly during the study of elective disciplines within the cycle of
professional training, which have an applied orientation.

An important criterion for selecting a project topic is its significance for the
student, social orientation, the presence of entrepreneurial potential, practical
applicability, and creative potential. Effective types of projects that contribute to
the development of creativity in future technology teachers include informational,
research, creative, game-based, and practice-oriented projects.

In conclusion, it is emphasized that project-based learning technology
creates favorable conditions for the development of creativity in future technology
teachers and for the training of specialists with a high level of professional
competence and creative thinking.

Keywords: education, learning, project-based technology, creativity, future

technology teacher.

Problem statement. The contemporary era requires new approaches to the
acquisition of knowledge and its practical application; therefore, the problem of
developing the creativity of the younger generation has become particularly
relevant, as specialists capable of non-standard thinking are a fundamental
prerequisite for the development of modern society. Creativity is becoming an
essential component of graduates’ competitiveness and their successful

professional self-realization. In particular, the importance of fostering creativity in
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future specialists is emphasized in the educational policy documents of our state,
including the State National Program “Education” (Ukraine of the 21st Century),
the National Doctrine for the Development of Education, the Law of Ukraine “On
Higher Education”, the Doctrine of Balanced Development “Ukraine 2030”, and
others.

The issue of developing an individual’s creativity is one of the important
tasks in the training of future technology teachers. Despite the considerable
number of scientific studies and publications, the problem of creativity
development among future technology teachers remains relevant, since there is
still no clearly defined structure or sufficiently developed theoretical and
methodological foundations for its enhancement. On the one hand, this problem is
associated with the specific features of the development of modern society; on the
other hand, it reflects the professional formation of a specialist in the field of
technological education, who must demonstrate not only competence in
pedagogical education but also a creative approach to project-based and
technological activities.

Analysis of recent research and publications. The development of
individual creativity has been the subject of extensive scholarly inquiry by
numerous researchers. In particular, the scientific foundations of creativity have
been examined by D. Bohoyavlenska, J. Guilford, D. Cougar, V. Moliako,
O. Ponomaryova, V. Romenets, S. Sysoieva, R. Sternberg, P. Torrance,
D. Treffinger, and others. Many Ukrainian scholars investigate the problem of
creativity within the broader framework of studies on creativity, creative thinking,
the development of creative abilities, and giftedness. Specifically, N. Kichuk
conducted a methodological and substantive analysis of the creative personality of
a teacher; M. Musiichuk identified pedagogical conditions for the effective
development of creative abilities in prospective teachers; H. Siemonova

substantiated pedagogical conditions for developing creative abilities of future
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teachers based on a learner-centered approach; while H.Ponomaryova,
L. Petrychenko, I. Poliakova, A. Kharkivska, O. Antonova, and S. Burchak
explored the creativity of prospective teachers within the general theory of
creativity.

One of the effective means of fostering individual creativity is project-based
learning, which is widely implemented in educational institutions across the
European Union. The founders of the project method were Cecil Reddie and Rufus
Stimson. A detailed examination of the organization of learning through the
project method is presented in the works of J. Dewey, W. Kilpatrick, and
E. Collings. The development of the project method in domestic schools is
associated with the names of V. lhnatiev, M. Krupenina, V. Shulhin,
H. Vashchenko, and E. Polat. Certain aspects of organizing project-based
technological activities of prospective technology teachers have been studied by
I. Androshchuk, O. Kobernyk, V. Kurok, V. Sydorenko, V. Steshenko,
A. Tereshchuk, V. Tytarenko, and others.

Purpose of the article. The aim of the article is to substantiate project-based
learning as an innovative pedagogical approach that effectively fosters the
development of creativity in prospective technology teachers.

Presentation o f the main material o f the study. In contemporary
educational practice, the development of creativity in prospective teachers is
regarded as one of the key factors of successful learning, further adaptation of
specialists to changing life conditions, and an essential determinant of professional
success. Creativity shapes an individual’s readiness for change and the ability to
move beyond stereotypical thinking. According to V. Pavlenko, in today’s world it
Is crucial that a teacher who effectively fosters students’ creativity is themselves a
creative individual, striving to overcome patterns and formalism in the teaching
process [1]. Thus, the primary goal of modern teacher education is to train

competent and creative educators who are capable not only of applying knowledge
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and skills in practice, but also of making original decisions in their professional
activity, particularly within the framework of the New Ukrainian School.

It is important to note that the problem of developing individual creativity is
at the center of attention in pedagogical systems across various European countries
and the United States. Early methods for developing creative thinking were
proposed by such scholars as J. Guilford, E. Torrance, R. Crutchfield, and
E. De Bono, and have been widely implemented in educational practice. A review
of the scientific literature indicates that for a long time creativity was interpreted
as synonymous with “creativeness” and was associated primarily with the
characteristics of the creative process. The differentiation of this concept and its
wider adoption within the academic community occurred only in the twentieth
century, largely due to the works of J. Guilford, who introduced the term to denote
a high level of intellectual ability characterized by the capacity to solve problems
rationally and efficiently, often relying on intuition, and valuing irrationality both
in oneself and in others. J. Guilford identified the following core indicators of
creativity: the ability to formulate problems, generate a large number of ideas,
respond to stimuli in non-standard ways, enhance the perception of an object by
adding specific details, and solve problems through analytical and synthetic
operations [2].

According to a dictionary of foreign words, the term “creativity” derives
from the English “to create” and denotes “an individual’s creative orientation,
readiness to formulate, accept, and generate fundamentally new ideas and
solutions that differ from traditional or generally accepted ones” [3]. In a modern
explanatory psychological dictionary, creativity (from the Latin creatura —
creation) is defined as “the ability to generate unusual ideas, deviate from
traditional patterns of thinking, and quickly resolve problem situations” [4]. A
dictionary of terms and concepts of contemporary education interprets creativity as

“a characteristic feature of a creative personality manifested in transforming the
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cultural universe, the ability to produce something new: to find novel solutions to
problems, new methods and tools, and to create new artistic products™ [5].

An analysis of interpretations of the term “creativity” proposed by
Ukrainian scholars demonstrates that it is not possible to provide a single,
universally accepted definition of this phenomenon. However, these
interpretations can be systematized into several groups: creativity as the ability for
creative activity, the rejection of stereotypical thinking, and the presence of a
certain level of creative abilities and personal potential; the capacity to
comprehend and understand novelty without fear of departing from the familiar;
the ability to generate ideas and bring them to concrete practical outcomes; the
highest level of an individual’s intellectual capabilities; creativity not as an innate
trait, but as a holistic process that requires continuous development [6].

In agreement with S. Burchak, creativity is understood as an integrative set
of personal qualities that motivate an individual toward creative activity and
manifest across various domains of engagement; it is considered a relatively
independent factor of giftedness and a condition for self-realization. Creativity is
the ability to generate new and original ideas; it constitutes a creative capacity and
a necessary motivational foundation for creative activity [6].

The development of learners’ creative abilities is a key task of the teacher,
the implementation of which involves managing processes of creative inquiry,
creating situations that foster creative activity and orientation, and promoting the
development of imagination, associative thinking, the ability to discern patterns,
and a sustained drive for self-improvement and for solving increasingly complex
creative tasks. The key aspects of fostering creativity in learners include the
following:

1) identifying students’ creative abilities, recognizing the uniqueness of
each individual, taking into account their individual and age-related

characteristics, and emphasizing each student’s creative potential;
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2) ensuring a supportive and stimulating educational environment
characterized by mutual understanding, encouragement, tolerance, and a positive
attitude, where students feel openness and freedom in expressing their ideas;

3) recognizing the importance of and actively promoting the development of
creative skills;

4) employing tasks that stimulate interest and foster curiosity, thinking,
Imagination, fantasy, active cognition, and the creative abilities of learners;

5) applying innovative approaches and educational technologies to support
and develop students’ creative thinking, including the creation of problem-based
and non-standard situations, the use of stimulating tasks, interactive methods, the
promotion of collaborative learning, and the implementation of innovative
practices;

6) encouraging research-oriented activities and fostering students’ initiative
and independence in expressing their creative ideas;

7) developing a structured work plan that enables effective planning,
systematization, and continuous improvement of learning processes.

One of the most effective instruments for achieving the goals of developing
learners’ creativity is the use of innovative educational technologies, which ensure
positive motivation for knowledge acquisition, activate students’ intellectual and
volitional functions, create situations of success, and provide favorable conditions
for full creative self-realization. Among the innovative approaches examined by
researchers, particular attention should be paid to the ideas of interactive learning
(proposed by O.Pometun and L. Pyrozhenko), project-based technologies
(developed by K. Bakhanov, V.Huzeiev, I. Yermakov, O. Piekhota, and
O. Kobernyk), and learner-centered education (advanced by O. Savchenko and
S. Podmazin).

The updated content, goals, and objectives of technological education

necessitate the application of new teaching technologies, methodological
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approaches to organizing the educational process, as well as conscious and
creative engagement on the part of the prospective teacher. It should be
emphasized that the training of technology teachers is impossible without
acquiring experience in project-based technological activity, which is recognized
as fundamental in technology lessons in general secondary education institutions.
During their studies in higher education institutions, students receive essential
psychological, pedagogical, and methodological training. However, in the process
of designing and manufacturing project-based products, prospective technology
teachers significantly enhance their capacity for independent thinking, learn to
solve problems arising during design and production processes, develop their
communicative skills, teamwork abilities, and capacity for independent decision-
making.

In the context of fostering creativity in prospective technology teachers,
project-based learning acquires particular significance. The key aspects that
substantiate the implementation of project-based learning in the professional
training of students include the following:

1) active learning, as project-based learning involves the acquisition of new
knowledge and the search for solutions required for the creation and
implementation of projects, thereby contributing to more conscious and in-depth
knowledge assimilation and the development of students’ cognitive activity;

2) the development of critical thinking, since the design process frequently
presents tasks that require analysis, evaluation, and critical reflection;

3) interdisciplinary integration, as educational projects may encompass
multiple disciplines, facilitating the synthesis of diverse information and the
understanding of interconnections among educational components. This not only
enhances the assimilation of theoretical knowledge but also promotes the

development of key competencies necessary for future professional activity;
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4) the development of communication skills, as group work and interaction
with peers within project activities foster communication and collaboration
abilities;

5) the application of acquired knowledge, since project work engages
students in practical tasks and the application of theoretical knowledge in the
process of product creation. Moreover, project activities enhance students’ ability
to navigate the information space through tasks involving the search for relevant
technical and technological information;

6) independence and responsibility, as project work promotes the
independent construction of knowledge, develops students’ abilities to search for,
analyze, and systematize information, and make independent decisions, thereby
fostering responsibility and a sense of personal significance;

7) motivation, as projects are typically engaging for students, which
positively influences their motivation to learn.

Thus, the overarching goal of implementing project-based learning in the
system of training prospective technology teachers is not only the transmission of
knowledge, but also the development of flexible skills (soft skills), particularly
creativity, which will be valuable in their future professional activity.

The effectiveness of applying project-based learning in the preparation of
future technology teachers is determined not only by students’ activity, but also by
the crucial role of the teacher as a facilitator who organizes the educational
process. In the course of organizing students’ project activities, the teacher
performs a range of functions, each of which plays a significant role in the
development of the professional competence of prospective technology teachers,
particularly in fostering their creativity. These functions can be considered in more
detail as follows:

1) support and encouragement. Creating a positive learning environment

and situations of success in which students feel valued, and their initiative and
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creativity are recognized. This can be achieved by emphasizing the importance of
each student’s contribution, supporting their ideas, providing verbal praise, and
applying various forms of encouragement;

2) assistance in information search. Teaching students how to identify the
most relevant resources for their projects and developing their information-search
skills is a key task of the teacher within project-based learning;

3) coordination of work. Effective management of group activities, the
distribution of tasks according to students’ abilities and interests, monitoring the
process, and providing timely support constitute an essential function of the
teacher in organizing project-based activities of prospective technology teachers;

4) development of creative thinking. This is achieved by proposing tasks
and situations that stimulate students to generate new ideas and solutions;

5) consultative role. Providing guidance to students in addressing complex
aspects of tasks and offering necessary explanations;

6) assessment. Objective and well-balanced evaluation of students’ work,
taking into account both the process and the final outcomes, is an important stage
in supporting creative inquiry and its further development and refinement.

In summary, the role of the teacher in the project-based activities of
prospective technology teachers is to create conditions conducive to students’
creative development by enabling them to realize their potential and independently
explore topics of interest. In organizing both individual and collaborative project
work, the teacher should foster a supportive and friendly atmosphere, anticipate
and prevent potential conflicts, and demonstrate the ability to navigate effectively
within an interdisciplinary environment.

When organizing project-based learning for prospective technology
teachers, at the introductory stage the teacher acts as an initiator, guiding students’
activities in the appropriate direction. Gradually, as learners master the

fundamental principles and skills of project work, they are involved in discussing
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the project topic and, subsequently, in selecting a specific project. In this way, the
independent and research-oriented work of prospective technology teachers is
significantly intensified, enabling them to participate not only in the
implementation of the project, but also in its planning. In groups where favorable
conditions for dialogue and discussion are established, students develop the ability
to express and justify their opinions freely, even when these differ from those of
the teacher or their peers. Thus, the project method has a positive impact on the
development and self-realization of learners. An important aspect in this regard is
respect for each student and the creation of conditions that facilitate effective
knowledge acquisition, the formation of skills, and the development of personal
qualities and competencies.

It should be noted that, in the process of training technology teachers, the
implementation of the creative project method occurs primarily within the study of
elective courses in the professional training cycle, where the outcome of learning
activities in specialized disciplines is typically a project. The content of the
elective component of bachelor’s degree curricula is generally practice-oriented
and is implemented through practical forms and methods of instruction, thereby
creating favorable conditions for the application of project-based learning. The
main requirements for project-based learning in the preparation of prospective
technology teachers, particularly with regard to fostering their creativity, include
the following:

. the presence of a problem or task that requires the integration of
knowledge and the application of creative inquiry for its solution;

. the theoretical and practical significance of project activities;

. the alternation of different types of independent student work
(individual, pair, and group) depending on the nature of the task;

. the identification of the structural components of the project and the

formulation of its stage-by-stage outcomes;
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. the use of research-based teaching methods, which involve defining
the problem, formulating tasks, proposing hypotheses, discussing research
methods, conducting empirical investigations, analyzing the obtained data,
presenting final results, summarizing findings, making adjustments, and drawing
conclusions.

An important criterion for selecting a project topic is its relevance and
significance for the student, including personal value as well as its usefulness for
the family, academic group, faculty, or community. It is also essential to consider
the social orientation of the project or its entrepreneurial potential. Designing and
producing an item solely for the purpose of mastering a technology or obtaining a
grade is deemed inappropriate. The products created by prospective technology
teachers in the course of project activities should have practical application, evoke
a sense of pride, and reflect their achievements and creative potential.

Within the educational activities of prospective technology teachers,
effective types of projects that contribute to the development of creativity include
informational, research, creative, role-playing, and practice-oriented projects. It is
advisable to begin students’ project work with informational projects, which
involve collecting specific information, studying it, analyzing, and synthesizing
the obtained data. Such projects are characterized by a well-structured design and
systematic guidance throughout the process. Students are encouraged to carefully
define the project objectives and relevance, select appropriate methods of data
collection (including the study of literature, mass media sources, and empirical
methods such as conversations, interviews, and surveys), and plan the processing
of information (analysis, synthesis, comparison, argumentation, and drawing
conclusions). It is also important to anticipate the expected outcomes and
determine the forms of their presentation (e.g., classroom reports, essays,

conference presentations, or academic publications).
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In contrast to informational projects, creative projects are characterized by
the absence of a clearly defined structure and evolve toward achieving a planned
outcome. Practice-oriented projects, in turn, have a predetermined result, which
may include the production of a tangible product or the provision of a specific
service. As for role-playing projects, they involve participants assuming roles
determined by the project content. For example, if a project is related to the
organization of folk or calendar-based celebrations, students may simulate social
and professional interactions complicated by hypothetical situations. However,
within such activities, all participants are required to address specific technical and
technological tasks defined by the instructor.

Research projects are the most complex, as they must conform to the logic
of scientific inquiry and possess a well-developed structure. They include clearly
defined aims and objectives, a substantiated relevance of the research subject, and
its social significance for each project participant, as well as specified research
methods and anticipated outcomes. Depending on the number of participants,
projects may be individual, pair-based, or group-based. In terms of duration, they
may be short-term (spanning several classes), medium-term (up to one month), or
long-term (several months). It is important to note that, in the practice of training
prospective technology teachers, mixed types of projects are most commonly
encountered.

When organizing students’ project activities, it is also essential to establish
criteria for assessing the quality of projects. This enhances the effectiveness of
project implementation, helps to avoid potential difficulties, and allows for timely
adjustments. The final assessment of a creative project not only summarizes
students’ work but also carries significant educational value.

Conclusions. Thus, the formation of a creative and innovative prospective
technology teacher, equipped with well-developed critical thinking and the ability

to effectively solve a wide range of professional tasks, is impossible without the
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integration of project-based learning into the educational process. This approach
contributes to the comprehensive development of students, taking into account not
only their academic skills but also their social, communicative, creative, and
critical thinking abilities. Project-based learning directs students’ attention to
identifying real-world problems, the solution of which requires research, the
results of which serve as a basis for generating original solutions and their creative
implementation. In this way, students are able to bring their learning closer to real-
life contexts. The process of project work creates favorable conditions for the
development of creativity in prospective technology teachers and for preparing

specialists with a high level of professional competence and creative thinking.
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JA3EPHHMI T'PABIIOBAJIBHUM BEPCTAT 3 UIIK HA YPOKAX
TEXHOJIOT'TH SIK 3ACIB PO3BUTKY TBOPUYHNX TA ITU®POBUX
KOMIIETEHTHOCTEWM YYHIB

CNC LASER ENGRAVING MACHINE IN TECHNOLOGY
LESSONS AS A MEANS OF DEVELOPING STUDENTS' CREATIVE
AND DIGITAL COMPETENCIES

Anomauis

Y  crarri  AOCHIKEHO  MOJXJIMBOCTI ~ BHKOPHUCTAHHS  JIA3€PHOTO
rpaBilOBAIbHOTO BEpCTaTa 3 YHCIOBUM MPOTPAMHUM KEPYBaHHSIM Ha YpOKax
TEXHOJIOTIH y 3aKiajax 3arajibHOi CepeIHbOT OCBITHU SIK 3aCO0Y PO3BUTKY TBOPUUX
1 muppoBHX  KOMIETEHTHOCTeH  y4HIB. OOIPDYHTOBaHO  aKTYyaJbHICTH
YOPOBaKEHHST TMGPOBOr0 BUPOOHWUYOTO OOJAJHAHHS B OCBITHIN mMpoIec y
KOHTEKCTI Cy4YacHHX BHUMOT [0 TEXHOJOTIYHOI MIATOTOBKHA MOJIOMAi, PO3BUTKY
muppoBoi EKOHOMIKM Ta MIATOTOBKHM YYHIB JI0 JiSJIBHOCTI B yMOBax
TEXHOJIOT1YHOTO  CyCHuIbcTBa. Ha OCHOBI aHami3y HaAyKOBUX JDKepel

O0XapaKTepHU30BaHO OCBITHIA MOTEHIla] Ja3epHOro T'paBilOBAIBLHOTO BepcTaTa,
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OKpECJI€HO MOro rmnepeBaru, OOMEXKEHHS Ta TMEJaroriuyHo JOUUIbHI HampsiMU
BUKOPUCTaHHS B IIKUIBHIA npakTull. BusHadueHo, mo po0OoTa 3 TakuMm
oONaHaHHAM CHpPUSIE PO3BUTKY TBOPYUX, UU(DPOBUX, IHKEHEPHO-TEXHIUYHUX,
KOMYHIKaTUBHUX 1 MPOPOPIEHTALIMHUX YMIHb YUHIB, OCKUIbKH MOEAHYE HUPPOBE
MPOEKTYBAHHS, MAaTepialooOpoOKy Ta BHUTOTOBJICHHS pEaJbHOrO BHUPOOY.
Po3kputo OCHOBHI eranmu poOOTH YYHIB 3 JIa3€pHUM BEpPCTATOM: MIATOTOBKY
udpoBoro 300paxkeHHss ab0 MakeTa BUpPOOY, M00Ip 1 MIATOTOBKY 3arOTOBKH,
HaJIAIITYBaHHs 00JIaHAHHS, BUKOHAHHS T'PAaBIFOBAHHS Ta OMOPSKEHHS TOTOBOTO
BUpoOy. OxapakTepu30BaHO MOKJIMBOCTI 3aCTOCYBaHHsS JIa3e€pHOTO BepcTaTa B
YPOUHI, M03aypouHiid, MPOEKTHIN 1 3MilIaHii popmax HaBuyaHHs. [lokazaHo, 110
NIeIarOTiYHO JIOIUTPHUM € BHUKOPHCTAHHSI TAaKOTO OOJaJHAHHS MEPEBAXKHO Y
CTapIIMX KJIacax, KOJM Y4HI MalTh JAOCTaTHIA piBeHb aOCTPaKTHOTO MHUCJICHHS,
TEXHOJIOT1YHOT MIITOTOBKM Ta TOTOBHOCTI JO JOTPUMAHHS BUMOT O€3IEKH.
Haronomieno, mo ja3epHuil TpaBifoBaJbHUN BEpCTAT HE TOBUHEH BUTICHSATH
TpaAUIIAHI BUIW PYYHOI Mparli, a Ma€ BUKOPUCTOBYBATHUCS SIK 3aCi0 1X 3MiCTOBOTO
I TEXHOJIOTTYHOTO PO3MIMPEHHS. 3p00JIEHO BHCHOBOK, IO 1HTErpallis JIa3epHOTO
IPaBIlOBAJILHOTO BEpCTaTa 3 YHCIOBHM MPOTPAMHUM KEPYBaHHSM B OCBITHIH
IPOIIeC CHPHSE MIABUIICHHIO SKOCTI TEXHOJOTTYHOI IMATOTOBKH YUYHIB 1 CTBOPIOE
yMOBH i (OPMYBaHHA KOMIIETEHTHOCTEH, aKTyaJbHUX y CY4YaCHOMY
U (POBOMY CEPEIOBHIIIL.

Knrwouosi cnosa: ypoku TEXHONOTIH, Ja3epHUN TpaBilOBaIbHUM BEpCTarT,
YHCIIOBE  MpPOTpaMHE  KEpPYBaHHsS, TBOpYl  KOMIETEHTHOCTi,  IH(POBi

KOMIIETEHTHOCTI, TPOEKTHA TISIIbHICTD, ITM(POBE BUPOOHUIITBO.

Abstract
The article examines the possibilities of using a laser engraving machine
with computer numerical control in technology lessons at general secondary

education institutions as a means of developing students’ creative and digital
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competencies. The relevance of introducing digital manufacturing equipment into
the educational process is substantiated in the context of current requirements for
the technological training of young people, the development of the digital
economy, and the preparation of students for activity in a technologically
advanced society. Based on the analysis of scholarly sources, the educational
potential of the laser engraving machine is characterized, and its advantages,
limitations, and pedagogically appropriate areas of application in school practice
are outlined. It is determined that working with such equipment contributes to the
development of students’ creative, digital, engineering, technical, communicative,
and career-oriented skills, since it combines digital design, material processing,
and the production of a real object. The main stages of students’ work with the
laser machine are described, including the preparation of a digital image or
product layout, the selection and preparation of the workpiece, equipment setup,
engraving, and finishing of the completed product. The possibilities of using the
laser machine in classroom-based, extracurricular, project-based, and blended
learning formats are characterized. It is shown that the use of such equipment is
pedagogically most appropriate in upper secondary school, when students have a
sufficient level of abstract thinking, technological preparedness, and readiness to
comply with safety requirements. It is emphasized that the laser engraving
machine should not replace traditional forms of manual work but should be used
as a means of their substantive and technological expansion. It is concluded that
the integration of a laser engraving machine with computer numerical control into
the educational process contributes to improving the quality of students’
technological training and creates conditions for the development of competencies
relevant to the contemporary digital environment.

Keywords: technology lessons, laser engraving machine, computer
numerical control, creative competencies, digital competencies, project-based

activity, digital manufacturing.
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llocmanosxka npobonremu. CydacHUH PpPO3BUTOK BUPOOHUUTBA, LU(POBOT
€KOHOMIKH Ta TeXHOJIOT1YHOT OCBITH BUCYBAa€ HOBI BUMOTH JI0 MIJATOTOBKU MOJIO],
30KpeMa 70 (hOpMYBaHHS TEXHIYHUX, TBOPUUX 1 HU(PPOBUX KOMIETEHTHOCTEH 1€
Ha PIBHI 3arajibHOi cepeaHbOI OCBITH. Y 3B’SI3KYy 3 IIUM OCOOJMBOI aKTyalbHOCTI
HaOyBa€ BUKOPHUCTAHHS Ha YpOKaxX TEXHOJOTIH cydacHoro 1udpoBoro
oOnajHaHHs, 3[aTHOTO MOEAHATH NPOEKTHY JISUIbHICTh YYHIB 13 MPaKTUYHUM
BUTOTOBJIEHHSIM BUPOOiIB. OAHUM 13 TaKUX MEPCIEKTUBHUX 3aCO01B € Ja3epHHil
IpaBifOBAJILHAN BEPCTAT 3 YUCJIOBUM MPOTPAMHUM KEPYBAHHSIM.

[Tonpu 3Ha4YHUN OCBITHIM TMOTEHIIaN JIA3€pHOTO OOJaJHAHHS, WOro
BIOPOBA/DKCHHS Yy  TPAKTUKy  3aKjialiB  3arajdbHOi  CEpeaHbOi  OCBITH
CYIIPOBOIKYEThCSI HU3KOK TpynHoImiB. Hacammepen inmerscsi mpo oOMeEXeHi
(1HAHCOBI MOXJIMBOCTI WIOJI0 MNPUAOAHHA Ta TEXHIYHOTO OOCIYrOBYBaHHS
BIZIMIOBITHOTO ycTaTKyBaHHSA. He MeHIN BakIMBOIO € MpoOiieMa HEI0CTaTHBOI
MiATOTOBJIEHOCTI BUUTENIB 10 pobotu 3 Bepctatamu 3 UIIK Ta cnerianizoBaHuM
nporpaMHuM 3a0e3nedeHHs M. KpiM Toro, y memaroridyHiii mpakTuill Ie He
c(hOpMOBAaHO JOCTAaTHBO PO3POOJIEHOT METOAMYHOI 0a3u IIOJA0 BUKOPHUCTAHHS
JIA3ePHOT0 TPAaBIIOBAIBHOTO OOJaJHAHHSA caMeé B yMOBaX 3aKIaaiB 3arajbHOi
CepeaHbO1 OCBITH.

Boanouac pe3ynbTatu cy4acHUX JOCIHIIKEHb 3aCBIIUYIOTh, IO MpPaKTUYHA
TISTBHICT  yYHIB 13 IUGPOBUMH BUPOOHHMYMMH IHCTPYMEHTaMH, 30KpeMa
Ja3epHUMHU BEpCTaTaMU, CIPHUSE MiJBUIEHHIO HABYAIBLHOI MOTHBAIlli, PO3BUTKY
IH)KEHEpHOTO MHUCJICHHS, TBOpPYMX 37i0HOCTe 1 (QOpMyBaHHIO HABHYOK,
3aTpeOyBaHMX Yy CY4aCHOMY TeXHoOJoridHomy cepemoBumii [2; 3; 6]. JlocBin
BUKOPUCTAaHHS TOMIOHOTO OONagHaHHS B OCBITHIM MPaKTHUINl PIi3HUX KpaiH
MIATBEPKYE  HOTO 3HAYHWM TOTEHIian y  (GOpPMyBaHHI  MPUKIIATHUX,
MPOEKTYBAIBHUX 1 TUGPOBUX YMiHb YUHIB [4; 5; 7].

OTxe, akTyaqTbHUM € JOCIIIHKCHHS MOKIIMBOCTEH BUKOPUCTAHHS Ja3epHOTO

rpaBitoBajbHOro Bepcrara 3 UIIK Ha ypokax TexHOJIOTIH SIK 3ac00y PO3BUTKY
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TBOPUYHUX 1 HUPPOBUX KOMIIETEHTHOCTEN YUHIB, a TAKO)XK BU3HAYEHHS M1€1aroriyHo
JOLUIBHUX HIAXOAIB A0 MWOr0 BIPOBAIXKEHHS B OCBITHIN MPOLIEC 3aKIa/11B OCBITH.

Ananiz ocmamnmnix Oocnioxcenv i nyonikayiu. llpobGnema iHTerparii
M (poBUX BUPOOHUYUX TEXHOJOTIN Y OCBITHINM MpoLec MpuBepTae neaaii ouibly
yBary JOCIIHUKIB y Taily31 TexHoJor14yHo1 ocBiTH, STEM-0ocBiTH Ta npodeciiinoi
MIJTOTOBKH.

Koprda Ta 1u. [1] gocmigKyBaiu MOMJIMBOCTI CTBOPEHHS OIOJIKETHOTO
OPOTOTHITY Ja3epHOro rpasitoBajgbHOro Bepctara 3 UIIK na mmardopmi Arduino.
ABTOpHM JTOBENH, 10 BUKOPUCTAHHS BIIKPUTHX amapaTHUX IIaTGOpM Jae 3MOTy
ICTOTHO 3MEHIIUTH BapTICTh OOJaJHaHHS 0€3 CYTTEBOTO 3HIKCHHS SKOCTI
00poOKM MaTepiaiiB, MO BiIKpHUBaE TEPCIEKTUBH JUIS BIPOBADKEHHS TaKUX
BEPCTATIB y 3aKjaJax OCBITH 3 0OMEXEeHUM (hIHAHCYBAHHSM.

Cai ta Chiang [2] po3pobwiu ¥ ampoOyBanin STEM-kypc ansg y4HiB
CTapIIoi IIKOJW, Yy LEHTPlI SKOro OyJlI0 BHUKOPUCTaHHS Ja3epHOTO pi3aka.
YopoaoBx [€B’ATUTHKHEBOTO HABYaHHS Y4YHI MPOAEMOHCTPYBAIM IO3UTUBHY
JUHAMIKy B PO3BUTKY 1H)KEHEPHOTO MHUCJICHHsI Ta BMIHb PO3B’SI3yBaTH TEXHIYH1
3amadi. JlocmigHWMKM BCTAHOBWJIM, IO IIPaKTHYHA podoTa 3  Ja3epHUM
oOJlalHaHHSIM CIIOHYKa€ YYHIB JO 3aCTOCYBaHHsS €JIEMEHTIB I1H)KEHEPHOT'O
NPOEKTYBAaHHSA, 30KpeMa  €CKi3yBaHHS, MOJICIIOBaHHS, TECTYBaHHS  Ta
BJIOCKOHAJICHHS BUPOOiB.

Soomro Ta iH. [3] y CHCTEeMaTHYHOMY OTJIAMI JTEpaTypu MO0 POl
OCBITHIX TpOCTOpiB TexHIYHOI TBOpuocTi y STEM-ocBiTi 3’dcyBanu, 110
BUKOPHUCTaHHS U(PPOBUX BUPOOHUUNX THCTPYMEHTIB, 30KpeMa Ja3epHUX pi3aKiB 1
3D-mpunTepiB, iCTOTHO BIUIMBaE Ha (OPMYBAHHS IHHOBAIIHOTO MHUCIICHHS,
TEXHOJIOTIYHOT caMOe(PEKTUBHOCTI Ta AN3aWHEPCHKUX HABUYOK yUHIB.

Kurniawan ta Wijanarka [4] mpoanamizyBaiu 31aTHICTh YYHIB PO UTEHAX
3aknagiB  ocBiTH IHmoHe31li po3podissiti mnporpamu mans Bepctartie 3 UIIK.

OtpumaHi pe3ynbTaTd MOKazanu, o npaktuuHi 3aHaTTsd 3 YIIK-oO6nagHaHHAM
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COpUSAIOTH PO3BUTKY HE JUIIE TEXHIYHMX YMiHb, a W MPOCTOPOBOTO,
QITOPUTMIYHOTO MHCIIEHHS, YBaXXHOCTI J0 JeTajeil 1 3JaTHOCTI MpauloBaTH 3
TEXHOJIOT1YHUMH TTapaMeTpaMHu.

Eldebeky [5], mocnimxyroun BIUIMB PI3HUX OCBITHIX MPOCTOPIB TEXHIYHOI
TBOPUYOCTI HAa HAaBYAaHHS YYHIB CTapILIOi IIKOJH, A1MIIOB BUCHOBKY, IIO poOOTa 3
TakuM [UQPOBUM OOJaJHAHHSAM TO3UTHBHO BIUIMBAE Ha KOHIENTYyalbHE
pPO3yMIHHS, HaBUYajbHy 3aJly4€HICTb 1 TOTOBHICTh Y4YHIB JI0 MaiOyTHBOT
npodeciiftHOT JISTBbHOCTI.

Wahid ta 1H. [6] po3poOuiu MOjeahr HaBYAHHS TEXHOJIOTI JIa3epHOTO
rpaBitOBaHHS JJIsl YYHIB NpO(UIbHUX 3aKIajliB OCBITU. J[OCHIIHUKU IOBENH, 110
Oe3rnocepe/iHs MpakTUYHA poOOTa 3 JAa3epHUM I'PaBEPOM € €(PEKTHUBHIIIOW, HIXK
OTocepe/IKOBaHE HABUaHHs uepe3 BijeomaTepiaia, OCKUTbKM 3a0e3reuye BUITUN
piBEHb 3aJIy4eHOCTI i Kpallll HaBYaJIbH1 pe3yJbTaTH.

Shkitsa ta iH. [7] ommcanu MOCBIA CTBOPCHHS IHHOBAIllIMHHUX HaBYaJIbHO-
BUPOOHMYMX JiabopaTopii 13 HUPPOBUMHU TEXHOJOTISIMH B  TEXHIYHOMY
YHIBEPCUTETI. ABTOpPH HAroJOIIYIOTh HAa BaXKJIMBOCTI IMOEIHAHHS TEOPETUYHOT
MIATOTOBKKM 3 TMPAaKTHYHOI JISUTBHICTIO HA CyYacHOMY OOJIaJlHaHHI IS
dbopMyBaHHS KOHKYPEHTOCITPOMOXKHHUX (PaxiBIIiB.

AHaji3 HaBEICHMX JOCHIDKEHb Ja€ TIACTaBU CTBEP/DKYBAaTH, IO
BUKOPHUCTAHHS Ja3€pHOT0 TI'PaBilOBAJILHOIO OOJaJHAHHS B OCBITHROMY Mpolieci
Ma€ 3HaYHUW TOTEHINAN Uil PO3BUTKY TEXHIYHUX, TBOPYMX 1 IMUMPOBUX YMIHb
yuHiB. BojHOYac mMuTaHHS METOAMKH 3aCTOCYBaHHS JIa3€pHOTO TI'PaBiIOBAJIBHOIO
Bepctata 3 YIIK came Ha ypokax TEXHOJOTIH y 3akKiajax 3arajbHOi CEepeaHbOI
OCBITH 3aJIMIIAETHCSI HEJOCTATHHO OMPAllbOBAHUM, L0 M 3yMOBIIOE aKTYaIbHICTh
i€l crarTi.

Mema cmammi mnonsrae y AOCHIIKEHHI MOMJIMBOCTEH BUKOPHCTaHHS
Ja3€pHOTO TPaBiOBAJILHOTO BEpCTaTa 3 YMCIOBUM MPOTPAMHUM KEpyBaHHSIM Ha

ypOKax TEXHOJIOT1H y 3aKjiajiaX 3arajibHOi CEpeHbOI1 OCBITH K 3aCO0y PO3BUTKY
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TBOPYHMX 1 HU(PPOBUX KOMIIETEHTHOCTEH yUHIB HA OCHOBI aHAJI3Y i y3araJibHEHHS
CyyaCHUX HAyKOBUX MIIXOAIB JO BHUKOPHUCTAHHA LHM(PPOBOIO BUPOOHUYOIO
oOJaHaHHS B OCBITI.

Buknao ocnoenoco mamepiany. JlazepHuil TpaBilOBaJIbHUN BepcTaT 3
YHUCIIOBUM MPOTPAMHUM KEPYBaHHSIM € CydaCHUM IU(PPOBUM OOJAJHAHHSAM, IIO
MOEHYE MOXKJIMBOCTI JIa3epHOT 00pOOKH MaTepialliB 13 TOUHICTIO KOMIT FOTEPHOTO
kepyBaHHs. [IpuHnun #Horo poOOTH mMoJjsrae y MNepeMillleHHl JIa3epHOro
BUITPOMIHIOBAYa 3a 3aJJaHOI0 MTPOrPAMOI0 MO MOBEPXH1 3ar0OTOBKH, YHACTIAOK YOIr0
BiIOYBa€ThCS TpaBitOBaHHs a00 pi3aHHs MaTepialy 3 BUCOKOIO TOUHICTIO [1].

KOHCTpYKTHBHO Takuii BepcTaT CKIQAA€TbCs 31 CTAaHWHHW, Ha SKid
pO3MINIy€eThCsT 0OpOOJIIOBaHA 3aroTOBKA, 1 PYXOMOi YacTMHM — KapeTKud 3
Ja3epHUM MOJYJIEM, W0 TEPEeMIllyeThCd KpPOKOBUMHU JBUTYHAMHU Y JIBOX
KOOpJIMHATHUX HanpsMmax. KepyBaHHS BepcTaToM 3IIHCHIOETBCS uepe3 IiaTy
KepyBaHHS, MiJIKIIIOUYEHY JI0 MEPCOHAILHOTO KoMIT toTepa. [ HaBuanbHUX IIUIeH
HalyacTilie BHUKOPUCTOBYIOTh KOMIAKTHI MOJIeJl 3 BIJHOCHO HEBEIMKUM
poOOYMM MOJIEM 1 MOMIPHOIO MOTYKHICTIO JIa3epa, 110 Ja€ 3MOTY 3aCTOCOBYBATH
iX y MaliCTEepHSX 32 YMOBH JIOTPUMaHHs BUMOT Oe3rneku [1].

Jlo mepeBar nasepHoro rpasitoBanmbHOTO Bepctata 3 UIIK B ocBiTHROMY
Ipolleci Hajie)KaTh BHUCOKAa TOYHICTh 1 MOBTOPIOBAHICTH OOPOOKH, MOMKJIHMBICTH
IpaIffoBaTd 3 PI3HUMU MaTepiajaMu, TOE€IHAHHS ITUGPOBOTO MPOEKTYBAHHS 3
pEaNbHUM BHUTOTOBJIICHHSM BHPOOiIB, a TaK0X JOCTaTHbO INMUPOKUN CHEKTP
HAaBYAIBHUX 3aBJIaHb, SIKI MOKHA peaii3yBaTd 3a HWOTo Jomnomoror. BomHowac
BUKOPHUCTAHHSI Takoro oOJagHaHHS MOTpeOye HaJeKHO1 opraHizaiii poOo4oro
NPOCTOPY, MAOTPUMAHHS TMPaBWJI TEXHIKM O€3MeKd, a TaKoXK IONEpPeaIHbOTO
OTTaHYBaHHS CIICIIaJII30BAaHOTO MPOTPAMHOTO 3a0€3MeYeHHS.

OcBiTHII TOTEHIIIaN Ja3epHOTO TpaBitoBaibHOTO Bepcrata 3 UIIK momsrae
HE JIMIIe Y TEXHIYH1 HOBU3HI O0JIaJHAHHS, a MEPEeayCIM y TUX BUJAX JISUIbHOCTI,

Kl BIH Jla€ 3MOTY OpraHi3yBaTM Ha ypokax TexHosoriid. PobGora 3 Takum
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BEpCTATOM Tepedadae MpOXOIKEHHS YUYHSIMHU MOBHOTO IUKITY CTBOPEHHS BHPOOY
— BiI BUHHUKHEHHS 3aAyMy W HHU(POBOTO MPOEKTYBaHHS 1O BUTOTOBIICHHS,
OI[IHIOBaHHS Pe3yJbTaTy Ta Horo BAockoHaideHHs. Came sl HUTICHICTh TISTIBHOCTI
poOUTh Ja3epHUil BepcTaT MEJAaroriyHo 3HA4YylIMM 3acoboM (opmyBaHHS
KOMIIETEHTHOCTEM.

[lepenyciM 1eThCsl MPO PO3BUTOK TBOPUYMX KOMIETeHTHOcTe. Pobora 3
Ja3epHUM BEPCTATOM CTUMYIIIOE YYHIB 0 CAMOCTIMHOIO MPOEKTYBaHHS BUPOOIB,
NOLIYKY KOMITO3ULIMHUX pilieHb, A000py (GOpM, JEKOPATUBHUX €JEMEHTIB,
OpPHAaMEHTIB 1 CIIOCO0IB 03/100JIEHHSA. YUH1 HE JIMIIE BiITBOPIOIOTh FOTOBI 3pa3Ku,
a ¥ OTpUMYIOTb MOXJIMBICTb BTUIIOBATH BJACHI 1€l y MaTepiaini,
EKCTICPUMEHTYBAaTH 3 BapilaHTaMu O(QOPMIICHHS Ta OI[IHIOBATH €CTETHYHI SIKOCTI
KIiHIIEBOTO pe3yibTary. JlOCHiIpKeHHS cBim4yaTh, IO MOXKIWBICT IIBUIKO
no0aYuTH MaTepiali3oBaHU pEe3yNbTaT BIACHOTO 3aIyMy CYTTEBO IIiIBHIYE
HaBYAJIbHY MOTHBAIIIIO Ta BIEBHEHICTh YYHIB Y BIACHUX cuiiax [3; 5].

BaxxnuBum € 1 po3BuUTOK 1udpoBUX KoMreTeHTHOCTEH. [ligroroBka daiinis
JUISL  JIa3€pHOTO TpaBilOBaHHS BHUMara€ poOOTH Yy BEKTOPHUX 1 pPacTpOBUX
rpadiunux pepakropax, 3okpema Inkscape, CorelDraw, Adobe Illustrator Ta
iHmux. Ile ¢opmye B ydHIB TpakTU4HI BMIHHS HHUGPOBOTO IPOEKTYBAHHS,
po3yMiHHs (opMmariB TpadiyHux (ainiB, NPUHOMIIB POOOTH 3 BEKTOPHOIO
rpadikoro, a TaKOXX B3a€EMO3B’SI3Ky MDK IH(PPOBOI MOJEUII0 Ta (PI3HIHUM
pesynbratoM 00poOku. IlapanenbHO y4dHI OMAHOBYIOTH 0a30Bi YSBICHHS TIPO
CAD-mpoekTyBaHHs, JIOTIKy TI€pelaBaHHS KOMaHJ Bil  MPOTPAMHOTO
3a0e3medeHHss 0 OOJIaJlHaHHA ¥ TEXHOJIOTI4HI O0COOJMBOCTI  IHU(PPOBOTO
BUpOOHUIITBA [2; 7].

He wmenm  3HauymuM €  ¢GOpMyBaHHA  IHKCHEPHO-TEXHIYHHUX
KoMneTeHTHOcTel. HanmamTyBaHHs mapameTpiB poOOTHM BepcTaTa — MIBHJKOCTI
MEPEMIIICHHS] KapeTKH, MOTY>KHOCTI JIa3€pHOIO BHUIIPOMIHIOBAHHS, KLIBKOCTI

MPOXO/IB — BUMAra€ BiJl YYHIB PO3YMIHHSI TEXHIYHUX 3aJIeXKHOCTEH, 31aTHOCTI

114



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 4.

aHaJI3yBaTH BJIACTHBOCTI MaTepiajly Ta MPOTHO3YBaTH pe3yiabTaT oOpoOku. Y
IbOMY KOHTEKCT1 Y4YHI HaBYalOThCS PO3B’A3yBaTH MPUKIAIHI 1HXKEHEPH1 3a7adi:
no0upaTH ONTHUMaJbHI PEXKUMH POOOTH, BHSBISATH NPUYUHU TOMUIIOK,
KOPUT'YBaTH KOHCTPYKIIIO BHUPOOY Ta BJIOCKOHAJIIOBATH TEXHOJOTiI0 HOro
BUTOTOBJICHHS [2; 4].

PobGora 3 nazepHuM OONaJHAHHAM TaKOX CTBOPIOE YMOBH JJISI PO3BUTKY
COIIIAILHUX 1 KOMYHIKATUBHUX KOMIMETEHTHOCTEU. [IpoekTHa MisJIBHICTL Ha
ypOKax TE€XHOJOT1H HEPIAKO Ma€ TPYMOBUNA XapakTep: YUH1 CIIJIbHO OOTOBOPIOIOTh
171€i, po3nOAUISIIOTh 000B’I3KH, TOTOIKYIOTh MOCTIAOBHICTD /1M, B3AEMOJIIFOTH ITi]T
yac BUKOHAHHS OKPEMHX TEXHOJOTTUHHMX orepariii. Taka opraHizailis IisUTbHOCTI
cpusic (OPMYBaHHIO HAaBUYOK CIIBIpalll, BIAMOBIAATBHOCTI 3a CHUIBHUM
pe3ysnbTaT 1 BMIHHA TIPE3CHTYBaTH CTBOPCHUH TMPOAYKT. SIK TOKa3yrmOTh
JOCIIHKCHHSI, pOO0Ta B CEPEIOBMIII, JIE BUKOPUCTOBYETHCS JIa3epHE 00JIaIHAHHS,
MO>K€e TABUIIYBATH COLIAJIbHO-EMOIIIMHY 3a]Ty4eHICTh YUHIB 1O HAaBYaHHSA [5].

Oxkpemoi yBaru 3aciyroBye MpodopieHTAIMHUN TOTEHIAT Ja3epHOT0
rpaBitoBaibHOro Bepcrara 3 UIIK. O3snHailomyieHHS Y4YHIB 13 TEXHOJIOTIIMHU
IM(POBOr0 BUPOOHUIITBA JA€ 3MOTY PO3IIMPUTH iXHI YABJICHHS PO CydYacHI
TeXHIYHI mpodecii, TOB’SA3aHI 3  I1HXKEHEpiew, au3aiiHOM, MeOJIeBUM
BUPOOHUIITBOM, PEKJIAMHOIO MPOJYKIII€I0, TPOTOTUITYBAHHIM, aBTOMaTH30BaHOIO
00poOkoro MatepiamiB. IlpakTuuHa B3aeMoOJis 3 TakKUM OOJagHAHHSAM CIpPHSIE
YCBIJOMJICHHIO TIPUKJIAIHOTO 3HAYEHHS HAaBUYAJHHOTO MaTepialy Ta MOKIUBUX
HaMpPsIMIB MOAAIBIIOTO PO eciifHOro caMoBU3HAYECHHS [6].

Pa3zoM i3 TUM BaXITUBO MITKPECTUTH, 10 Ja3epHUI TpaBitOBaJbHUN BEpCTAT
3 UIIK He MOBWHEH pO3MNISAAaTHCA SK 3aMiHa TPAIWILIMHIA pYdHIA Mpari ydHiB.
Pyuna 00poOka martepianiB Ma€e CaMOCTIHHY MENaroriyHy IIHHICTh, OCKUIbKHU
CIIpUSIE PO3BUTKY JIPIOHOI MOTOPHUKH, TAKTHJIBHOT'O CIHPUMHATTS, TEPIIHHS,
aKypaTHOCTI, HAIOJIETJIMBOCTI Ta KYJbTYpU mpaui. Y 3B’S3Ky 3 UMM HUPPOBE

oOJlalHaHHS JIOUUIbHO TPAKTyBaTU HE SIK QJbTEPHATHBY TPAIULIMHUM BUIAM
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TEXHOJIOT1YHOT AISTIBHOCTI, a sIK 3aci0 iX JOMOBHEHHS Ta po3iupeHHs. Came y
TAKOMY IO€JHAHHI HAWIOBHILIE PO3KPHUBAETHCS OCBITHIM MOTEHIAJ JIA3€PHOIO
BepcTara.

3 ornsaay Ha BIKOBI OCOOJMBOCTI y4YHIB, BUMOTH O€3MEKH Ta HEOOXITHICTH
MonepeHb01  TEXHOJOTTYHOI MIATOTOBKM HAWOUIBII JOUUIBHUM  BHUAAETHCS
BUKOPHCTaHHS Jla3epHOTO TpaBiroBasibHOTO Bepctata 3 UIIK mepeBaxkHo y
CTapmuX KjacaX. Y4YHI I[bOTO BIiKy, SIK TpaBWIO, MalOTh BHUIIUH pPIBEHb
abCTPakTHOTO Ta TPOCTOPOBOTO MUCIEHHS, 3JaTHI MPAIIOBaTH 3 HU(DPOBUMHU
MOJICTIIMH, ~ YCBIIOMJICHO JOTPUMYBATHCS TIPaBHJI TEXHIKM O€3NeKkH Ta
BUKOHYBATH 3aBJaHHs, [0 BUMAararoTh IMOEJTHAHHS MPOEKTYBAJIbHOI, TEXHIUHOT W
OpakTU4YHOI JismbHOCTI. KpiM TOoro, Ha 1pbOMY eTali HaBYaHHS 3HAYHO
NOCWIIIOEThCS  MpodopieHTalliiiHa (QYHKIA TEXHOJOTIYHOI OCBITH, a TOMY
O3HaMOMJICHHSI 3 HU(PPOBUM BUPOOHMYMM OO0JaTHAHHIM HaOyBae OCOOJIMBOTO
3HaueHHs [4; 5; 6].

TexHomoriss poOOTH Y4HIB 3 JIa3epHUM TpaBitoBaIbHUM BepctatoM 3 YIIK
nependavyae MOCiiIOBHE BUKOHAHHS KUIBKOX €TaIliB, KOKEH 3 SIKMX Ma€ OKpeMe
HaBYaibHEe 3HaueHHs. [lepmmm eramomM € po3poOJIeHHS Ta MIATOTOBKA
300pakeHHs a00 KOHCTpyKIii BupoOy. Ha 1mpomy erami y4Hi CTBOPIOIOTH YU
n00uparoTh rpadiuyHuid ¢aiia, IparoTs y Tpa@iyHIX pelakTopax, ONaHOBYIOTh
BIIMIHHOCT1 M)XK BEKTOPHOIO M PacTpoBOO rpadikoro, a TaKoX TOTYIOTh (ailr 10
nojiabiinoi oopodku [2; 7].

JpyruMm eTtamoMm € TiATOTOBKAa 3aroToBKW. [lisi maszepHOro TpaBiroBaHHS
MOXXYTh BUKOPHCTOBYBaTHCs (aHepa, AepeBHHA, KapTOH, MIKipa, IUIACTUK, IMAITIp
Ta 1HOI Martepiaiau, MPUIATHI JJIg OOpOOKM BiNMOBITHUM THIIOM OOJaJHAHHS.
VY4HI MOBMHHI MIATOTYBAaTH MOBEPXHIO 3arOTOBKM, OYHUCTUTH 1i BiJ MUy, a 3a
noTpebu — 3aidcHUTH TUTiQyBaHHS YW 1HII momepeani omeparii. Llei eram €
BXKJIMBUM, OCKUIBKH MIJKPECIIOE HEPOIPUBHUM 3B’ SI30K LIUPPOBOTrO BUPOOHUIITBA

3 TPAAUIIMHOI MaTEPiaT000pOoOKOIO.
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Tperiii eran mnepeadavae HaJalITyBaHHA BepcTaTa W IMO3UIIIOBAHHS
3arOTOBKM. Y4YHI pO3MILIYIOTh 3aroTOBKy Ha poOOYOMY CTOdI, 3a/1al0Th
MOJIOKEHHSI Jla3epa, BCTAHOBIIOIOTH OCHOBHI MapaMeTpu poOOTH — IIBUAKICTS,
MOTYXHICTh, IHTEHCUBHICTh BUIIPOMIHIOBaHHS, KUIBKICTH MHpoxojiB. Came TyT
0COOJIMBO AaKTUBHO (DOPMYIOTHCSI TEXHIYHI BMIHHS, YBaXKHICTb N0 JeTayield 1
3/1aTHICTh IPOTHO3YBAaTH TEXHOJOTTYHUM pe3ynbTart [1; 4].

YerBepTuii eran — Oe3nocepeaHE BUKOHAHHS TpaBIIOBaHHS a0o0 pi3aHHI.
[Ticnsa 3amycky mporpaMu BepcTaT Mpalfoe aBTOHOMHO BiAMOBIAHO 10 3a/1aHOTO
daitry, a y4Hi 3A1HCHIOIOTH CIOCTEPEKEHHS 3a TMPOIECOM, KOHTPOIOITHh HOTO
O€3MeYHICTh 1 OIIHIOITh MPOMDKHHUM pe3ynbrar. Ha mpoMy erami BakKJIMBO HE
JWIIe JOTPUMYBATUCS TpaBuUi O€3MeKH, a W pO3yMITH NPHUYUHHO-HACIIIKOBI
3B’SI3KM MK HU(PPOBUMHU HAJAIITYBAHHIMU Ta SIKICTIO OOPOOKH.

I[I’satuif eram TOB’S3aHUM 3 OMOPSHKCHHSM BHpPOOY. YYHI OUYHINYIOTh
MOBEPXHIO BiJ] MPOAYKTIB TOPIHHS, 32 TOTPEON BUKOHYIOTH CKJIaJJaHHS €JIEMEHTIB,
JaKyBaHHS YW 1HII 03100JI0BaibHI omepallii. TakuM YHHOM 3aBEpIIYETHCS
MOBHUH IIMKJ CTBOPEHHS BUPOOY, @ YUHI NMEPEKOHYIOTHCA, IO SKICHUN KIHIIEBUU
pe3yabTaT 3ajieKUTh HE JIMIIE Bix IUGPOBOI TOYHOCTI OOJaJHAHHSA, a W BiX
KyJIbTYpH BUKOHAHHS PYYHHUX OTEPAaIliid.

JlazepHuii rpaBitoBanbHU BepcTaT 3 UIIK BimkpuBae mmpoki MOKIHBOCTI
JUTsl oprasizailii TBOpYOi MPOEKTHOI MISUIBHOCTI Y4HIB. Y MeXaX IeKOpPaTHUBHO-
MPUKIAJHOTO HANpSIMy MOKHAa BUTOTOBJISITU IMKATYJIKA 3 OpPHAMEHTAIBHUM
IpaBilOBaHHSAM, JICKOPATHBHI ITAHHO, CEPBETHMII, MiACTABKHU ITiJl YAIIKH, BIIIAJIKH
JUISE KJIFOYIB Ta 1HINI BUPOOH, IO MOEAHYIOTh HU(POBY 0OpPOOKY 3 pydyHUM
OTIOPSAJKEHHSIM. Y MEXax CYBEHIPHOTO HAmpsMy MOXIJIHMBE CTBOPEHHS IMEHHHUX
TaOJIMYOK, OPEJIOKIB, MArHITIB, 3aKJIaJIOK JUIsI KHUT TOIo. Taki BUpoOH € IIHHUMU
B MOTHBAaIlIHHOMY TUTaHI, OCKUIBKHM MAalOTh IEPCOHATI30BAHUN 1 TPAKTUIHO
3HAYyIIUK Xapakrep [6].

HepCHeKTI/IBHI/IM € TaKOX HaB‘-IaJ'H)HO-I[I/II[aKTI/I'-IHI/Iﬁ HaIIpAaM, y MCXKax AKOIro
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Y4YH1 MOKYTbh BUTOTOBJISITH NIA3JIM, TOJIOBOJIOMKH, HaBUaJIbHI CXEMH, 1H(pOpMaIIiiH1
TaOJIWYKN JUI KaOIHETIB, €JIeMEHTH HAOYHOCT1 it Monoqmux kiaciB. IlomiOHa
TISTTBHICTh HAJA€ TPOEKTAM JIOJATKOBOI COLIAIbHOI 3HAYYIIOCTI Ta CHpPUSE
dbopMyBaHHIO BIAMOBIIATBHOCTI 3a pe3ynbTaT mpaill [5]. e onaum HampsiMoM €
CTBOPEHHS €JEMEHTIB HACTUIBHMX Irop, IFPOBHX TOJIB, (IIIOK, aBTOPCHKUX
KOMIUIEKTIB I JIO3BULIA, L0 NOTpedye BiA Y4YHIB MOEJHAHHS TEXHIYHOTO,
KOMIIO3HIIIHHOTO Ta CHCTEMHOT'O MUCJICHHS.

BukopucranHs na3epHOTO BepcTaTa MOXKe OyTH e(DEeKTHBHHM y pi3HUX
dbopmax opraHizailii OCBITHROTO Mpolecy. B ypouHiil MisJIbBHOCTI BIH JOLUIBHHUI
IUIE O3HAMOMJICHHS 3 OyJOBOIO Ta MPHUHIIUIIOM POOOTH OOJIaTHAHHS, TPaBUIAMH
0e3MeKr, OCHOBaMM MIATOTOBKU (aiiIiB 1 BUKOHAHHSA HECKIAAHUX MPAKTUUHHUX
3aBlaHb. Y MO03aypOyHiNl AISUIBHOCTI, 30KpeMa B TypTKax TEXHIYHOI TBOPYOCTI,
dakynpratuBax 1 STEM-00’eqHaHHAX, 3’ SBISIOTHCS IIUPIIT MOXKIHUBOCTI IS
OMaHYBaHHA  CIIELIaJlI30BAHOTO  MPOTPAMHOTO  3a0e3MeyYeHHs, BUKOHAHHS
CKJIQJIHIIIUX TPOEKTIB 1 TPUBATIIIOTO EKCIEPUMEHTYBAaHHS 3 MaTepiajlaMH Ta
pexuMaMu poooTH [2].

3HauyHUW TOTEHIal Mae€ TpoekTHa ¢opMa opraHizamii HaBYaHHS.
[HAMBITyabHI MPOEKTH JAIOTh 3MOTY KOKHOMY YYHEB1 peali3yBaTh BJIacHY iero,
TOA1 SK TPYNOBI TIPOEKTH CIPHUSIOTH PO3BUTKY CITIBIIpaIli, KOMYHIKamii ¥
po3nonuty GyHKIIA y cOutbHINA AisuibHOCTI. OCOOMHMBO IIHHUMHU € TPOEKTH 3
MPAKTUYHUM Pe3yJbTaTOM, OPIEHTOBAHMM Ha MOTPEOU OCBITHBHOTO CEPEIOBHIIA,
OCKUTPKA BOHHU TIACWIIOIOTh MOTHBAIII0 YYHIB 1 JOMOMaraloTh OB’ S3aTH
HaBYaHHSA 3 PEAIbHUM KUTTIM [2; 5].

JlomaTkoBI MOJKIMBOCTI BIJKpHBaEe 3MimaHe HaBuaHHsA. [linroroBka
rpadiuanx (aiimiB, €cKi3iB 1 MPOEKTHUX PIIICHh MOXE 3IMCHIOBATHCS yYHSIMH
BJIOMa 3a JIOTIOMOTOI0 JOCTYIHOT'O MPOrpaMHOro 3a0e3leueHHs, TOAl 5K
OesnocepenHs poOOTa 3 BEpCTaTOM BiIOYBAETHCS y MAMCTEPHI M1 KEPIBHUIITBOM

yuntesns. Takuil nigxig 3a0e3neuye paiioHalbHE BUKOPUCTAHHS Yacy ypoKy il gae
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3MOTY 30CEpEAUTH MPAKTUYHY JISUIbHICTh Y IIKOJI caMe Ha poOoTi 3 00JaJHAHHIM
Ta aHajli31 TEXHOJOTTYHOr0 pe3ynbTaty [2; 7].

Takum uymHOM, na3zepHuil rpaBitoBanbHUN Bepctar 3 YIIK mouuipHO
pO3MIIsiAaTH HE JIMIIE K TeXHIYHUU 3acid, a SK MeAaroriyHuil IHCTPYMEHT, IO
MOEHY€E TPOEKTYBAHHS, U(PpOBE MOEITIOBaHHS, MaTepiaioo0poOKy, TBOPUICTS 1
TIPAKTHYHE BUTOTOBJICHHS BUPOOiB. oro ed)ekTHBHICTh y HABUANEHOMY IpoLECi
BU3HAYAETHCA HE camMuM (AKTOM HAsSBHOCTI OOJaJHaHHS, a METOJUYHO
BUBa)KEHOIO OpraHi3allielo poOOTH Y4HIB, MOEAHAHHAM IUGPOBUX 1 TPAAUITIHHUX
TEXHOJIOTIH, a TaKoX  CHOPSIMOBAHICTIO HaBYaHHA Ha  QopMyBaHHS
KOMIIETEHTHOCTEH, 3HATYIIHNX JJIsI Cy4aCHOTO TEXHOJIOTIYHOTO CYCIiIhCTBA.

Bucnoexu. llpoBenaeHe MOCTIKEHHS [a€ MIJICTaBU CTBEPKYBATH, IO
Ja3epHUN TPaBifOBAJIbLHUN BEpPCTaT 3 YHCIOBUM NPOTPAMHHM KEPYBAHHIM Mae€
3HAYHUW OCBITHIA TMOTEHI[laJl Yy CHUCTEMI TEXHOJOT1YHOI MIATOTOBKM Y4YHIB
3aKJ1a/liB 3araJIbHOI CEPEeITHbOI OCBITH.

Ha ocHOBI aHamizy HayKOBUX JDKEpesl 1 TEOPETHUYHOTO Yy3araJibHEHHS
MiAXOIB IO BHKOPUCTAHHS HHU(PPOBOTO BHPOOHWYOTO OOJIAIHAHHS B OCBITI
BCTAHOBJICHO, IO 3aCTOCYBaHHS Ja3epHOro TIpaBitoBaibHOTO Bepcrara 3 UIIK
CIIpUsi€ PO3BUTKY TBOPYUX 1 HU(PPOBUX KOMIIETCHTHOCTEH YYHIB, a TaKOX
MO3UTUBHO BIUIUBAE Ha (OPMYBAHHS 1H)XKEHEPHO-TCXHIYHUX, KOMYHIKATHUBHUX 1
npodopieHTaiitHuX yMiHb. OCBITHS LIHHICTH I[LOTO OOJATHAHHS TMOJISITAE y
MO>KJIMBOCTI TIOEHYBAaTH IUGPOBE MPOEKTYBAHHS 3 PEATBHUM BHUTOTOBJICHHIM
BUpPOOIB, 110 3a0e3Meuye NUTICHUN XapaKTep HaBYAIbHOI AISUTBHOCTI.

OOrpyHTOBaHO, WIO TEAATrOTIYHO JOIUIPHE BHUKOPHUCTAHHS JIA3€PHOTO
rpaBiroBanmbHOTO Bepctata 3 UIIK mepembadae iioro iHTerparito y MPOEKTHY
TSUTBHICTh  YYHIB, TOEIHAHHS YPOYHUX 1 TMo3aypouyHux Gopm poOoTH,
JOTPUMAHHSI BUMOT O€3MEKH, a TAaKOXK OMOpPY Ha Bxke chOpMOBaHi 0a30B1 BMIHHS
py4HOoi 0OpoOKM MaTtepiaiB. Y IbOMY KOHTEKCTI HAaWOLUIbII MEPCIEKTUBHUM €

3aCTOCYBAaHHSI TAaKOTro OOJIaJHAHHS MEPEBAXKHO y CTapIIMX Kacax, /e Y4HI MaloTh
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JOCTAaTHIA pPIBEHb TOTOBHOCTI [0 MO€AHAHHS MPOEKTYBAIBHOI, TEXHIYHOI Ta
MPAKTUYHOT JISTIHOCTI.

IToka3zano, no na3zepuuii Bepctat 3 UIIK He MOBUHEH BUTICHATH TpaaUIlIAH1
BUIM PYYHOI TMpalli, a Mae€ BHUKOPUCTOBYBATHCS SK 3acid iX 3MICTOBOro i
TEXHOJOTIYHOro po3mupeHHs. Came mnoeqHaHHsA UUQPOBUX 1 TpaguLIAHUX
TEXHOJOT1A 3abe3nedye HAWOUIBII TMOBHY peati3alilo Horo OCBITHHOTO
MOTEHITIATy.

[lepcniekTBH MOAANBIINX AOCTIIKEHB OB’ A3aH1 3 PO3POOJIICHHIM LUTICHOT
METOJIMKM HaBYaHHS Y4HIB poOOTI 3 Ja3epHUM IpaBitoBajibHUM BepcTaToM 3 UIIK,
CTBOPEHHSIM CHCTEMH TNPAKTUUYHMX 3aBJaHb PI3HOTO PIBHS  CKIAAHOCTI,
BU3HAUCHHSM KPUTEPIiB OI[IHIOBAHHS HABYAJIbHUX JIOCSATHEHb, a TaKOX 13
BUBUCHHSM MOJKJIMBOCTEH 1HTErpaiii Ja3epHUX TEXHOJOTIH Yy MDKIpeIMeTHI
STEM-npoext Ta cUCTeMy MIATOTOBKM BYMTENIB TEXHOJIOTIH 10 poOOTH 3

I (pOBUM BUPOOHUYHNM 00JIaTHAHHSIM.
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HEMATOLOGICAL AND COAGULATION CHANGES IN
PHYSIOLOGICAL PREGNANCY

Abstract

The article presents a generalization of contemporary scientific data on
hematological and coagulation changes during physiological pregnancy. It is
shown that pregnancy is accompanied by significant adaptive alterations in the
blood system, which ensure optimal conditions for fetal development,
maintenance of placental circulation, and preparation of the maternal body for
childbirth. The main components of these changes are highlighted, including
hemodilution, physiological anemia of pregnancy, increased activity of the
coagulation system, changes in platelet functional status, and features of
fibrinolytic activity. It is noted that an increase in plasma volume by 40-50% leads
to a relative decrease in hemoglobin and hematocrit levels, which is considered
physiological anemia. The formation of a hypercoagulable state is described,
oOycnonene by increased levels of fibrinogen and coagulation factors (VII, VIII,
X) and decreased activity of natural anticoagulants. It is emphasized that these
changes are adaptive in nature; however, they are associated with an increased risk
of thrombosis. The characteristics of the platelet component of hemostasis are
analyzed, particularly the combination of a moderate decrease in platelet count
with increased functional activity. It is shown that an imbalance between the

coagulation and fibrinolytic systems may contribute to the development of

123


https://orcid.org/0000-0003-3884-9109

STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 4.

gestational complications. The important role of hormonal, endothelial, and
iImmune mechanisms in the regulation of hemostasis during pregnancy and the
necessity of considering them in clinical practice are emphasized.

Keywords: physiological pregnancy, fibrinolysis, gestational anemia,

hypercoagulability, platelets, hemostasis.

Problem statement. Physiological pregnancy is accompanied by complex
and multilevel changes in the blood system and hemostasis, which are adaptive in
nature and aimed at ensuring normal fetal development, maintaining effective
uteroplacental circulation, and preparing the woman’s body for childbirth. One of
the key features is the restructuring of hematological parameters and the formation
of a state of relative hypercoagulability, which is necessary to prevent excessive
blood loss during delivery [1].

At the same time, these physiological changes significantly complicate the
clinical interpretation of laboratory parameters, since the boundary between
normal and pathological conditions is rather conditional. In particular, conditions
such as hemodilution, physiological anemia of pregnancy, or increased
coagulation parameters may be misinterpreted as pathological or, conversely, may
mask the development of complications. This creates difficulties for the timely
diagnosis of disorders, including anemia, thrombophilic conditions, and
thromboembolic complications.

Of particular importance is the problem of differentiating physiological
adaptations from pathological changes, as an imbalance between the coagulation
and fibrinolytic systems may lead to the development of severe gestational
complications, including preeclampsia, placental insufficiency, and venous
thromboembolism. In addition, the lack of clear pregnancy-specific reference
values for certain laboratory parameters complicates the standardization of

diagnostic approaches [7].
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Thus, an in-depth study of hematological and coagulation changes during
physiological pregnancy, as well as their clinical significance, is important for
improving diagnostic efficiency, preventing complications, and optimizing the
management of pregnant women.

Analysis of recent research and publications. Contemporary scientific
studies indicate that physiological pregnancy is accompanied by complex changes
in the hematological and coagulation systems, which are adaptive in nature and
aimed at ensuring the normal course of gestation and childbirth [1-3]. The
literature emphasizes that these changes result from the interaction of endocrine,
vascular, and immune mechanisms.

Recent publications confirm that hemodilution and physiological anemia are
normal components of pregnancy; however, they remain important subjects of
differential diagnosis with pathological conditions [4-6]. Considerable attention is
paid to iron deficiency as one of the most common complications affecting the
course of pregnancy and perinatal outcomes [5].

In modern studies, pregnancy is considered a state of physiological
hypercoagulability characterized by increased activity of coagulation factors and
decreased fibrinolytic activity [7-9]. At the same time, an increased risk of
thromboembolic complications is emphasized, especially in the presence of
additional risk factors [9].

Particular attention is given to changes in the platelet component of
hemostasis, including the combination of a moderate decrease in platelet count
with increased functional activity [10-11]. The role of the endothelium, placenta,
and immune mechanisms in the regulation of hemostasis and the development of
gestational complications is also actively studied [16-18].

Despite the significant body of research, unresolved issues remain regarding
the standardization of reference values for laboratory parameters during pregnancy

and the improvement of approaches to the early diagnosis of hemostatic disorders.
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Purpose of the article. To summarize current scientific data on
hematological and coagulation changes during physiological pregnancy, their
pathophysiological mechanisms, and clinical significance.

Presentation of the main material of the study. During pregnancy, plasma
volume increases by approximately 40-50%, whereas erythrocyte mass increases
to a lesser extent - by 20-30%, which leads to relative “dilution” of the blood [2].

Such changes are adaptive in nature, as decreased blood viscosity improves
placental perfusion and enhances the transport of oxygen and nutrients to the fetus
[3]. As a result, hemoglobin and hematocrit levels decrease, which clinically
manifests as physiological anemia of pregnancy - a condition considered a variant
of normal and reflecting maternal adaptation [4].

At the same time, in some pregnant women anemia becomes pathological,
most often due to iron deficiency. Increased maternal demands associated with
fetal and placental development, expansion of erythrocyte mass, and hormonal
changes contribute to depletion of iron stores and the development of varying
degrees of deficiency [5]. It has been established that iron deficiency may
negatively affect intrauterine development, increase the risk of preterm birth and
fetal growth restriction, and impair neuropsychological development of the fetus
[6].

Therefore, timely diagnosis, particularly the assessment of ferritin levels,
and early correction of iron deficiency in accordance with current clinical
guidelines are of great importance [7]. It is also essential to perform differential
diagnosis between physiological anemia and other forms, particularly
megaloblastic anemia associated with folate or vitamin B12 deficiency, as
management approaches and potential complications differ significantly [8].

Pregnancy is accompanied by the development of a physiological
hypercoagulable state, which evolves gradually and reaches its maximum in the

third trimester. Increased levels of fibrinogen, coagulation factors VII, VIII, and
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X, as well as enhanced activity of von Willebrand factor, contribute to effective
hemostatic protection during childbirth, when blood loss is physiologically
inevitable [9]. At the same time, fibrinolytic activity decreases, particularly due to
increased levels of plasminogen activator inhibitor (PAI-1), which leads to greater
resistance of fibrin clots to lysis [10].

This balance between coagulation and fibrinolysis is adaptive, as it prevents
excessive blood loss. However, it also creates conditions for increased thrombosis,
explaining the more than fourfold rise in the risk of venous thromboembolism
during pregnancy and the postpartum period [11]. In contemporary literature,
pregnancy is considered a controlled but potentially high-risk hypercoagulable
state, especially in the presence of additional factors such as obesity,
thrombophilia, hypertension, or prolonged immobilization [12].

Hematological changes also involve the platelet component of hemostasis.
In most pregnant women, a moderate decrease in platelet count is observed
alongside increased functional activity. This condition, known as gestational
thrombocytopenia, occurs in approximately 5-10% of cases and is usually mild
and asymptomatic [13]. Platelet counts typically do not fall below 100x10°L and
are not associated with pathological conditions such as immune thrombocytopenia
or HELLP syndrome [14].

Increased platelet aggregability is associated with hormonal changes and
enhanced expression of membrane glycoproteins, contributing to the formation of
more stable thrombi [15]. This has important clinical implications, as the
effectiveness of primary hemostasis during childbirth largely depends on the
interaction between platelets and coagulation factors [16].

Additionally, pregnancy is associated with changes in the megakaryocytic
lineage and platelet lifespan. Under the influence of estrogens and placental

hormones, the proportion of younger, more functionally active platelets with
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increased aggregative capacity rises [17]. These changes are adaptive and aimed at
ensuring rapid hemostatic response to vascular injury during delivery [18].

At the same time, a marked decrease in platelet count or the appearance of
atypical forms should be considered pathological findings requiring further
evaluation, as they do not correspond to the physiological changes of pregnancy
[19].

The hemostatic system during pregnancy functions in close interaction with
the vascular endothelium, the placenta, and immune mechanisms. The placenta
serves as an active source of tissue factor, which initiates the extrinsic coagulation
pathway and forms a local hypercoagulable environment necessary for proper
implantation and stable functioning of the placental complex [17]. At the same
time, compensatory mechanisms are activated to limit excessive systemic
coagulation, including increased levels of thrombomodulin and changes in protein
C activity [18].

Disruption of this delicate balance underlies the development of gestational
complications, primarily preeclampsia, which is characterized by endothelial
dysfunction, reduced uteroplacental perfusion, and increased thrombogenesis [19].
According to current concepts, a key role in the pathogenesis of this condition is
played by an imbalance between platelet activation, the coagulation system, and
suppression of fibrinolysis [20].

The endothelium during pregnancy also undergoes functional remodeling,
which significantly affects hemostatic balance. Under the influence of placental
hormones, the synthesis of vasoactive substances, particularly nitric oxide and
prostacyclin, increases, ensuring vasodilation and reducing platelet aggregation
[20]. At the same time, the production of endothelin-1 and adhesion molecules
increases, forming a complex regulatory system between anti-inflammatory and
prothrombotic factors [21]. Disruption of this balance, especially under conditions

of oxidative stress or placental dysfunction, may shift hemostasis toward
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hypercoagulation and lead to complications ranging from preeclampsia to
disseminated intravascular coagulation in severe cases [22].

Hemostatic changes are dynamic and depend on gestational age. In the first
trimester, immune and endothelial adaptations predominate, whereas in the second
and third trimesters, the most pronounced changes occur in the coagulation and
fibrinolytic systems [23]. In late pregnancy, a significant increase in fibrinogen
levels and activity of factors VII and VIII is observed, providing the so-called
“hemostatic readiness” for delivery [24]. At the same time, structural modification
of the fibrin clot occurs—it becomes denser and more resistant to fibrinolysis,
which has a protective role in preventing excessive blood loss [25]. In
combination with reduced fibrinolytic activity, this creates a specific hemostatic
state unique to pregnancy.

Physiological changes in the coagulation system are also reflected in
laboratory parameters, which may complicate their interpretation. For example,
fibrinogen levels during pregnancy may reach 5-6 g/L, which outside pregnancy
would be considered pathological but represents a normal variant during gestation
[21]. D-dimer levels increase progressively throughout pregnancy and should not
be interpreted as a sign of thrombosis in the absence of clinical symptoms.
Similarly, activated partial thromboplastin time may be slightly shortened due to
increased coagulation activity [22].

Therefore, for accurate assessment of hemostasis, it is necessary to use
pregnancy-specific reference values, especially in patients at increased risk of
thromboembolic complications [23].

The interaction between the coagulation and immune systems during
pregnancy has become the subject of numerous recent studies. It has been
established that proinflammatory cytokines, particularly interleukin-6 and tumor
necrosis factor-o, can modulate the expression of tissue factor and influence

thrombogenesis [24]. This partly explains the increased risk of thrombotic
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complications in pregnant women with infections, gestational diabetes, or
autoimmune diseases. Moreover, it has been shown that an imbalance between
proinflammatory and anti-inflammatory mechanisms may alter the structure of
fibrin and the stability of the clot, thereby affecting the course of pregnancy [25].

According to current concepts, hematological and coagulation changes
during pregnancy should be considered as a complex integrated system of
adaptations that includes hormonal, immune, vascular, and hemostatic
mechanisms. The coordinated interaction of these processes ensures proper fetal
development, maintenance of effective placental circulation, and readiness of the
maternal body for physiological blood loss during childbirth [25]. At the same
time, recent studies emphasize that even minor disturbances in this balance may
lead to the development of clinically significant complications—from anemic
conditions to thromboembolic events—which substantiates the need for careful
monitoring of pregnant women throughout the entire gestational period.

Conclusions. Physiological pregnancy is accompanied by complex
hematological and coagulation changes that are adaptive in nature and aimed at
ensuring optimal conditions for fetal development, maintaining effective placental
circulation, and preparing the maternal body for childbirth. The main components
of these changes include hemodilution, physiological anemia, the formation of a
hypercoagulable state, and functional remodeling of the platelet component of
hemostasis.

It has been established that the balance between the coagulation and
fibrinolytic systems is critically important for the normal course of pregnancy,
while its disturbance may lead to the development of gestational complications,
including preeclampsia, thromboembolic conditions, and placental insufficiency.
Endothelial, hormonal, and immune mechanisms play a significant role in the
regulation of hemostasis, and their interaction determines the stability of this

balance.
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Despite the physiological nature of most changes, they may complicate the
clinical interpretation of laboratory parameters, which necessitates the use of
pregnancy-specific reference values and an individualized approach to patient
assessment. Thus, a deep understanding of the mechanisms of hematological and
coagulation changes during pregnancy is essential for timely diagnosis of possible
disorders, prevention of complications, and optimization of the management of

pregnant women.
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AKAJIEMIYHA JOBPOYECHICTD SIK OCHOBA SIKOCTI
BUIIIOI OCBITH

ACADEMIC INTEGRITY AS THE BASIS OF HIGHER
EDUCATION QUALITY

Anomauis

Y cTarri KOMIUIEKCHO JIOCHIIDKEHO aKageMidHy J0OpOYEcHICTh SIK
dbyHIaMEeHTanTbHUN YWHHUK 3a0€3MEeUeHHsT SIKOCTI BHIIOI OCBITH B YKpaiHi.
[IpocTexxeHO €BOMIOINII0 HOPMATHBHO-TIPABOBOTO 3abe3medeHHs y Iid chepi —
Bin 3akony VYkpainu «lIpo Bumy ocity» (2014) Ta 3akony Ykpainu «IIpo

ocBiTy» (2017) no 3HakoBoro 3akony Ykpainu «IIpo akagemiuny 10OpOYECHICTH
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(2025, Ne 4742-1X), sxkuii cTaB MEPIIUM CIHEIIAIbBHUM 3aKOHOJABUUM aKTOM
Takoro poay B EBponeicbKOMY OCBITHBOMY THpocTopi. Busnaueno Ta
OoXapaKTepU30BaHO OCHOBHI BUAM MOPYIIEHb: IJIariat, caMmoruiariat, Gadpukarito
Ta (Qanbcudikaiilo JAaHUX, CIUCYBaHHsS, 3aMOBJICHHS  HaBYAJIBHHX 1
KBaTIPIKaIMHUX PpoOOIT — 13 PO3MJISAOM iX IHAUMBIAYAIbHUX Ta CUCTEMHUX
npuurH. Ha ocnosi 3BiTiIB OECP, nanux HA3BO Ta BITUM3HSHUX €MIIPUYHHUX
JOCIIPKCHb TMPOBEACHO aHali3 CydacHOTO CTaHy JOTPUMaHHS aKajaeMIqHOI
T00pOYECHOCTI B YKpaiHCBKUX 3aKJIajlax BHUIOI OCBITH, IO BHUSBUB CYTTEBi
pPO3pHBH MK (DOPMAIBHHM 3alPOBAKCHHSIM TIOJITHK 1 pealbHOIO MPaKTUKOO.
Po3rnstHyTo Ta OI[iHEHO MPAaKTUYHI MEXaHI3MHU 3ano0iraHHs MOPYIICHHSIM:
AQHTUILIAriaTHI CUCTEMU BUSABJICHHS  3alO3WY€Hb, IHCTUTYIIHHI  KOJCKCH
aKaJeMidHOi  JTOOpOYeCHOCTI, KOMicii 3 aKaJeMiuHOi €THKH, HaBYaHHS
aKaJIeMIYHOMY THCBbMY, a TaKOX TpaHcdopmallito MiaxXoI1B 10 OI[IHIOBaHHS Ha
KOPHUCTh 1HIWBINYaJbHUX 3aBAaHb, YCHUX 3aXHUCTIB 1 mopTdoirio. Okpemy yBary
OpUAUIEHO BHKIWKaM IMdpoBizalii Ta IMITY4HOrO I1HTEIEKTY, 30Kpema
NOIIMPEHOMY BHUKOpUCTaHHIO reHepaTuBHUX [III-iHCTpyMeHTIB — 3a JaHUMU
nocmkenass 2024 poky B HMYVY imeni boromonbist, 84 % pecnoHIeHTIB
BukopuctoByBanu Il B akagemiunux 1usx. OOIpyHTOBaHO HEOOXITHICTH
dbopMyBaHHS BHYTPIIIHBOT KYJbTYPH akKaJeMi4HOI JOOpPOYECHOCTI, a HE JIMIIE
KapaJbHUX MEXaH13MIB, K MIEPEIYMOBHU CTAJIOT0 PO3BUTKY BUIIOT OCBITH Y KpaiHu
Ta ii iHTerpaii 10 €BpOINechKOro akaaeMiqHOTO MPOCTOPY.

Knrouosi cnosa: akapemidyHa J10OpOYECHICTh, SIKICTh OCBITH, IUIariat, BUIA
OCBiITa, akaJeMiuyHa KyJIbTypa, INTYYHHH I1HTENEKT, UUdpOBI3aIlis OCBITH,

HOPMAaTHUBHO-TIPABOBE 3a0€3MCUCHHS.
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Abstract

The article comprehensively examines academic integrity as a fundamental
factor in ensuring the quality of higher education in Ukraine. The study analyses
the regulatory framework governing academic integrity, tracing its evolution from
the Law of Ukraine «On Higher Education» (2014) and the Law of Ukraine «On
Education» (2017) to the landmark Law of Ukraine «On Academic Integrity»
(2025, No. 4742-1X) — the first dedicated legislation of this kind in the European
educational space. The principal types of violations are identified and
characterised, including plagiarism, self-plagiarism, data fabrication and
falsification, cheating, and contract cheating, with an examination of their
individual and systemic causes. Drawing on OECD reports, NAQA data, and
domestic empirical studies, the article assesses the current state of academic
integrity compliance across Ukrainian higher education institutions, revealing
significant disparities between formal policy adoption and actual practice.
Practical mechanisms for preventing violations are reviewed and evaluated: anti-
plagiarism detection systems, institutional codes of academic integrity, academic
ethics committees, academic writing instruction, and the redesign of assessment
approaches towards individual tasks, oral defences, and portfolio-based
evaluation. Special attention is devoted to the challenges posed by digitalisation
and artificial intelligence, including the widespread use of generative Al tools by
students — as evidenced by a 2024 study at Bogomolets National Medical
University, where 84% of respondents reported using Al for academic purposes.
The article substantiates the necessity of cultivating an internal culture of
academic integrity, rather than relying solely on punitive mechanisms, as a
precondition for the sustainable development of higher education in Ukraine and

its integration into the European academic community.
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Keywords: academic integrity, quality of education, plagiarism, higher
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regulatory framework.

Ilocmanosxka npobaemu. SIKICTh BHILNOI OCBITU € OJHUM 13 KIIOUYOBUX
MMOKa3HUKIB PO3BUTKY CYYaCHOTO CYCHLIbCTBA, OCKUIBKM BOHA BHU3HAYa€ PIBEHb
HiATOTOBKU (PaxiBI[IB 1 KOHKYPEHTOCIIPOMOKHICTh JIepKaBU. Y LIbOMY KOHTEKCTI
akajgeMiyHa J0OpOYECHICTh BHCTyHae 0Oa30BUM €IEMEHTOM, SIKMM 3a0e3rneuye
JIOCTOBIPHICTh pE3yJIbTaTIB HABUaHHS Ta JOBIPY JO OCBITHBOI CHCTEMH.
[Topymienns akajgemMidyHOT JOOPOUYECHOCTI TPU3BOIUTH 0 CEPUO3ZHUX HACTIIKIB —
3HIDKEHHS PIBHS 3HaHb CTYACHTIB, (opmyBaHHS (OpPMaNBHOTO MiIAXOMY M0
HABYAHHS Ta JcBaJbBallil JUILIOMIB [9].

[IpoGmema akTyanizyerbcsi B yMoBax MudpoBizalii, KOJIX JOCTYI 10
iHbopMaIlii cTaB MaKCUMaJIbHO CHPOIICHUM, a KOHTPOJb 3a KOPEKTHICTIO ii
BUKOPUCTaHHS — 3HAYHO cKiaaHimuM. [losBa IHCTpYMEHTIB reHepallii TEKCTY Ha
OCHOBI IITYYHOT'O IHTEIEKTY A0jaja MPUHIIMIIOBO HOB1 BUKIUKHU JJIsl aKaAEMI4HO1
CIUIBHOTH BCBHOTO CBITY. 3a JaHWUMH JIOCHDKCHHS, TIPOBEJCHOTO B
HarionanpsHOoMy Mean4HOMy yHiBepcuTeTi iMeHi boromomnsis y 2024 pori, 84 %
OMMUTAaHUX CTYACHTIB, IHTEpHIB Ta acmipadTiB BukopuctopyBamu IIII B
aKaJeMIUYHMX MUIAX, 3 HUX 14 % — nina sanucanus ece [10].

B Vxpaini i npobaemu Habynu ocodnuBoi roctpotu. e y 2017 pori y
nomosini OECP 6yno 3adikcoBaHo, 10 CUCTeMa OCBITH YKpaiHU Ha BCIX PIBHAX
— BiJl JOMIKUTAHOTO JO BHUIIOTO — CTHKAETHCS 3 CHUCTEMHHUMH TOPYIICHHSIMU
aKageMigyHOI JOOPOYECHOCTI, 30KpeMa y BHIIIM OCBITI: KOPYHI[IHHUM BCTYIIOM,
aKaJeMiYHUM  IIaXpaliCTBOM Ta HE3aKOHHWM BH3HAHHSAM  aKaJeMIYHUX
pesynbratiB  [11]. Peakmieto nmepxaBu cramo moctynoBe (opmyBaHHS

3aKOHO/JABYOT0 MIAIPYHTS, AK€ 3aBEPUIMIOCS NPUUHATTAM y rpyaHi 2025 poky
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cnenianbHoro 3akony Ykpainu «lIpo akageMidyHy noOpOuY€CHICTBY — MEPLIOro
TaKoOro 3aKoHy B €BpornelicbkoMy mpoctopi [1].

Ananiz ocmauHix 0ocniodcens i nyonikayi.

[IpobnemaTuka akageMigyHOI JOOPOUYECHOCTI aKTUBHO JOCIIIKYETHCS SIK B
VYkpaiHi, Tak 1 32 KOpJJOHOM. 3aKOHOJIaBUy OCHOBY CTaHOBJISITh 3aKOH YKpaiHH
«IIpo Bumty ocBity» [2], 3akoH Ykpainu «IIpo ocBity» [3], a Tak0X HELIOAABHO
npuitHsaTHil 3akoH Ykpainu «[Ipo akanemiuny nodpodecHictb» [1], sikuii Bnepiie
Ha 3aKOHOJIaBYOMY PiBHI KOMITJIEKCHO BPETYJIOBAB I1i MUTAHHS IS BCIET CUCTEMH
OCBITH Ta HaYKH.

Ha piBHI HOpPMaTHUBHO-METOJUYHOTO 3a0€3MEUEHHS BaXIUBY pPOJIb
BinirpaioTh pexkoMenganii MOH Vkpainu miono 3amobiraHHs akaJeMiyHOMY
riariaty [4] Ta MEeToIWYH1 MaTepiaiu, po3pobiieHi HarioHanbHUM areHTCTBOM 13
3a0e3nedenHs sikocTi Buioi ocBitd (HA3ABO) [5]. ¥V 3BiTi HA3SBO 3a 2022 pik
OKpPEMHUN PO3J1I MPUCBAYCHO aHANI3Yy MPAKTUK aKaJAeMIYHOT JOOPOYECHOCTI B
ykpaincbkux 3BO Ha OoCHOBI MaTepialliB CaMOOI[IHIOBAaHHS OCBITHIX mporpam [5].
3okpema, 3adikcoBaHo, mo y 2021 poui HA3ABO oxnouacHo 6pasio yuacts y 16
CyJIOBHX CIIpaBaX, IlepeBa)kHA OUIBIIICTh SKUX CTOCyBajacs II030BiB 0cCi0,
HE3TOJHUX 3 BUCHOBKAMU are¢HTCTBA I0J10 IJIariaTy B ixHix myomikarisx [13].

VY MDKHapOJIHOMY BHUMIp1 akaJeMidyHa JTOOPOYECHICTh PO3TISIAETHCS SIK
HEeBil'€eMHAa CKJIa0oBa SKOCTI OCBiTH [6]. MDKHApOIHHMHM IIEHTP aKaJeMidHOl
noopodecHocTi (ICAI) Bu3Hadae mricTh (yHIAMEHTAIBHHX IIIHHOCTEH IIHOTO
MOHATTS: YECHICTh, JIOBIPY, CIpPaBENJIMBICTh, TOBAary, BIAMOBINANBHICTE Ta
MyxHicTh [7]. Lle BHU3HAUeHHS 3HAWIIIO BiMOOpakKeHHS 1 B YKPaiHCHKOMY
3akoHOJABCTBI: 3akoH 2025 poky [l] 3akpinuB mepenmik 0a30BHX I[IHHOCTEH,
JIOTIOBHUBINIA MDKHAPOJIHUN CTaHAAPT 1€ JBOMAa — CTIMKICTIO Ta PINIyYiCTIO.
Jocminauns T. Bperar migkpecitoe, mo epekTuBHe 3a0e3MeUeHHs aKaJIeMiqHO1

T00POYECHOCTI y 3aKiafax BHUIOI OCBITH MOXKJIMBE JIMIIE 32 YMOBHU IOETHAHHS
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IHCTUTYLIMHOT MOJITUKH, OCBITHIX MIAXOAIB 1 (POPMYyBaHHS aKaJI€MIUuHOI KyIbTypHU
[8].

Bitunznsani naykosii — I. O. Jlouenko, I'. O. Yassnosa, H. I1. baamxu, H.
I'. bareuko Ta 1H. HaroJOWIyIOTh HA HEOOXIJHOCTI CUCTEMHOrO MiAXOAY [0
BIIPOBA/DKCHHSI  aKaJEMIYHOi JOOpPOYECHOCTI 3 YpaxyBaHHSIM CHEHU(IKH
YKpaiHCBKOT'O OCBITHBOTO cepenoBuia [12]. BogHouac AOCHITHUKH 3BEPTAIOTh
yBary Ha Te, 110 3HaYHAa YacTHHA CTYJICHTIB MOPYIIy€E TpaBUiIa HE Yepe3 CBioMe
ITHOpYBaHHS €TMYHUX HOPM, @ 4Yepe3 HEAOCTAaTHI0O O0I3HAHICTh Ta BIJICYTHICTh
HAaBUYOK aKaJieMigyHOTO muchMa [12].

Mema cmammi.

Mertoro CcTaTTi € KOMIUIEKCHUW aHali3 akaJeMiuHoi J00pOYecHOCTI SIK
OCHOBH SIKOCTI BHIIOT OCBITH, JIOCTI/DKEHHS CY4acHOTO CTaHy il JOTpHMMaHHS B
ykpainchkux 3BO, a Takox BU3HAUCHHS €(PEKTUBHUX MEXaHi3MiB 11 3a0e3MeueHHs
B yMOBax Iudposizaiii.

Buknao ocnosnozo mamepiany 0docniosxiceHnns.

AkanemiyHa J0OpPOYECHICTh € CHUCTEMOI0 €THUYHHUX HOPM 1 TpaBUJ, IO
PETYIIOI0Th TOBEAIHKY BCIX YYAaCHUKIB OCBITHBOTO Ta HAYKOBOT'O MpoLeCy. 3aKOH
VYkpainu «IIpo akampemiuny nobpodecHicTs» (2025) Bu3Hayae ii K «CYKYIHICTh
I[IHHOCTEH, TMPUHIMIIB 1 TpaBWj, SKUX MalTh JOTPUMYBATHCS BCl CYO'€KTH
aKaJIeMIYHOI MisUTBHOCTI MiJ Yac HaBYaHHS, BUKJIAJaHHS, HAYKOBOI Ta HAyKOBO-
TexHiuHO1 AistbHOCTI» [1]. Ii 3Ha4YeHHA momsrae B 3abe3meucHHi 00'€KTHBHOCTI
OI[IHIOBaHHS, JTOCTOBIPHOCTI HAyKOBUX pE3YyJbTaTIB Ta JOBIPU CYCHIIBCTBA IO
OCBITHBOI CHCTEMHU B IIJIOMY.

HopmaTuBHO-npaBoBe 3a0e3neyeHHs] aKaJeMiuyHOI J00poYecHOCTI B
YkpaiHi.

HopmatuBHa ©0a3a y cdepi akagemiunoi moOpodecHOCTI B YKpaiHi
dbopmyBanacs nmoctynoBo. 3akoH «IIpo Bumry ocBity» 2014 poky [2] 3akpinuB

0a30B1 BUMOTH JI0 aKaJEMIYHOI JTOOPOYECHOCTI y CHCTEMI BHILOi OCBITU. 3aKOH
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«IIpo ocBiTy» 2017 poky [3] po3MMpUB 11I BUMOTH Ha BCIO OCBITHIO CUCTEMY Ta
BIIEpIlI€ 3aKOHOAABYO 3aKPINUB BIAMOBIIAJBHICTh 3a akaJeMIyHu# 1uiariat. Jluct
MOH Vxkpainu Big 23.10.2018 Ne 1/9-650 [4] KOHKpeTH3yBaB PEKOMEHIAIIIT 1010
3anobiranns akageMiyHomy miariaty y 3BO. Metoauuni pekomennanii HA3ABO
[5] okpecnawnu NmpakTUYHI THCTPYMEHTH 3a0e3nedeHHs HOOpPOUYECHOCTI Ha PiBHI
OCBITHIX MPOTpaM Ta YHIBEPCUTETCbKUX MPOLEAYD.

[TpuitnsaTts y rpyani 2025 poky cnemianbHoro 3akony «lIpo akanemiuny
nobpodecHicTb» (Ne 10392) [1] cTanmo JOTTYHUM 3aBEPIISHHSIM IILOTO MPOIIECY Ta
AKICHO HOBMM KpPOKOM. 3aKOH BIieplie B YKpaiHi — 1 B €Bpori — BCTaHOBHUB
€IMH1 KOMIUJIEKCHI MpaBwia JOOPOYECHOCTI JIJisi BCIX PIBHIB OCBITH: BiJ 3arajibHO1
CepeaHbOl JIO BHWINOI, a TaKOX JUIsi HAYKOBUX JIOCIIKEHb, CKCIIEPTU3H Ta
NPUCY/UKEHHS HAyKOBUX CTymeHiB. JlokyMeHT Bu3HauMB 0a30Bi I[IHHOCTI
(decHicTh, JHOBipa, TmToOBara JO aBTOPCTBa Ta TITHOCTI, CIPaBEJIUBICTD,
BIJIMOBIIAJIBHICTh, CTIMKICTh 1 PINIYy4iCTh), YITKO BPETYIIOBAB MPOIEAYPH
pO3IJIsAly TMOPYIIeHb, MEXaHI3MU pearyBaHHsS Ta CaHKI[li, PO3MEXyBaBIIU
BIJIMOBIIANIBHICTE 0C10 Ta 1HCTUTYIMIH [1]. [Ipe3unent Ykpainu nignucap 3akoH 29
ciuast 2026 poxy; BiH HaOWpae YMHHOCTI Tepe]] MOYaTKOM HAaBYAIIBHOTO POKY —
31 nunns 2026 poky.

OcHO8HI 810U NOPYULIEHb MA IX NPUYUHLL.

[TopymienHss akajaeMidHOi JTOOPOYECHOCTI MaroTh Pi3HOMaHITHI (GopMu.
HalinmommpeHimuMm € 1uiariaT — TPHUBIACHEHHS YYyXHX 11eld abo TeKcTiB 0e3
3a3HadyeHHs aBTopcTBa [4]. Camoruariatr mependadyae MOBTOPHE BUKOPUCTAHHS
BJIACHHX MatepialiB 6e3 BiamoBigHoro nmocuianus. @adpukariis ta dhambcudikaiis
MOB'sI3aH1 31 CTBOPEHHSIM ab0 CHOTBOPEHHSAM JaHUX MOCHiKeHb. CrmcyBaHHS
3QIMIIAETBCS  OJHUM 13 HAWIOIIUPEHIMUX TOPYIIEHb OE3MOCEepeIHBO Y
HaBYaTbHOMY Tiporieci. OKpemMy KaTeropilo CTAaHOBUTH TaK 3BAHE «3aMOBJICHHS»
HaBUAJIbHUX Ta KBali(ikamiiHUX pPoOIT, 1m0 HAOYyJI0 3HAYHOTO MOIIUPEHHS B

YMOBaX JOCTYMHOCTI OHJIAWH-TIOCITYT.
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[IpyurHM TOpYIIEHb MAIOTh SAK I1HAMBIAYaldbHUH, TaK 1 CHCTEMHHUH
xapaktep. Cepen iHauBiAyadbHUX (AKTOPIB JOCHIIHUKA BUOKPEMIIOIOTH:
HEJIOCTAaTHE PO3YMIHHS BHUMOI aKaJeMIYHOTO MHChMa, BIACYTHICTb HABUYOK
poOOTH 3 JKepenaMH, HU3bKY MOTHBAIIIIO 0 HABYAHHS Ta MEPEBAHTAKEHICTh
3aBaaHHsMu [12]. Ha cuctemHOMy piBHI Baromy pojb BIJIIFPAa€ BIACYTHICTb
e(eKTUBHOI IHCTUTYLIHHOI MOJITUKU JTOOPOYECHOCTI, HEJJOCTATHIN KOHTPOJb Ta
cnabka KyJnbTypa akajaeMiuHoi BiamoBimanbHOCcTi. 3o0kpema, OECP y cBoiid
nonosiai 2017 poky Bka3yBaB, 11O OJIHIE€IO 31 CTPYKTYPHUX MPUYMH IUIariaTy B
VYkpaini Oyno Tte, mo Qopmynu (iHaHCYBaHHS Ta CHCTEMa OIUIaTH Mparli
BUKJIQa4yiB (AKTUYHO 3a0XOYYBaJd TOJIEPAHTHE CTaBJICHHS [0 TMOPYLIEHbB:
YHIBEPCUTETH 3a3HAaBaIM (DIHAHCOBUX BTPAT y pa3l BUKIIOUEHHS CTYACHTIB abo0
cyBoporo omiHioBanHs [11].

HocnimkenHs «AkageMidHa KyJIbTypa YKpaiHCBKOTO cTyneHTcTBa» (2015),
npoBeaeHe cepen 1928 cTyneHTiB Ta 374 BUKIagaviB 13 pI3HUX PETioHIB YKpaiHu,
J03BOJIUIIO 3'ICyBaTH, IO 3HAYHA 4YacTHHA CTYACHTIB HE YCBIIOMIIIOE, €
IPOXOJUTh MeXa MDK JOMYCTUMHUM HHUTYBaHHAM 1 1uiariatom [13]. Lle cBimuuTh
po Te, M0 MpobiieMa 3HAYHOIO MIpOIO € TIEJaroriyHOI0 Ta BUXOBHOIO, a HE JIUIIIE
JTUCIUTUTIHAPHOIO.

Ipaxmuuni mexanizmu 3a6e3neverHs akademiunoi 006pouecHoCmi.

EdextuBHe 3a0e3medeHHS  akajgeMiuHOi  JOOpPOYECHOCTI  moTpedye
KOMITJIEKCHOTO MIX0/y, 10 MOEAHY€E TEXHIYH1, OpTaHi3aIiiiHi Ta BUXOBHI 3aX0/IH.

Buxopucranns anTuiuiariatHux cucreMm  (3okpema, Unicheck, skuit
3aCTOCOBY€ETbCS Yy OUmbIIocTi  ykpaiHChkux 3BO) mo3Boisie  aBTOMaTUYHO
BUSIBJISITU TEKCTOB1 3aMO3MYEHHS. YTIM, 1l CHCTEMU MAalOTh CYTTE€BE OOMEKEHHS:
BOHU (PIKCYIOTH JIMIIE TEKCTOBHUH 301T, HE PO3PI3HIIOUN KOPEKTHOTO IMUTYBAHHS 1
HEKOPEKTHOTO  BUKOPHCTAaHHS JDKepesl, 1 HEe BUSABISAIOTh Tak  3BaHe

«repedpazyBaHHs» 0€3 MocuiIaHsb [5].
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KitouoBrM HampsiMOM € HaBUaHHS aKaJIeMidHOMY MHUCbMY — (OpPMYyBaHHS
y CTYIEHTIB yMiHb KOPEKTHO TMpAaIloBaTh 3 JDKepenaMu, OyAyBaTH BIIACHY
apryMeHraiito Ta O(pOPMIIIOBATH TOCWUJIAHHS BIAMNOBIHO 10 MNPUHHATHX
CTaHAApTIB. AHaji3 NpakTUKU BiTuyu3HsSHUX 3BO mokasye, 1o BOpOBaIKEHHS
KOJIEKCIB aKaJeMI4yHO1 JOOPOYECHOCTI Ta CTBOPEHHS KOMICIH 3 aKaJeMI4HOi €TUKHU
COpHsi€ 3HMKEHHIO KUIBKOCTI MOPYIIEHb Ta MIJIBUIIEHHIO 0013HAHOCTI YYaCHHUKIB
ocBiTHBOTO Tiporecy. [lokazoBum mpukianom € KueBo-MormisiHChbKa akagemis,
sgKa BIIPOBAJWIIa >KOPCTKY HYJIBOBY TOJEPAHTHICTh A0 IMJjariaty 1 3700yna
pemyTaIlil0 YHIBEPCUTETY 3 BUCOKMMHU CTaHIapTaMHU aKaJeMi4HOI JOOPOYECHOCTI
[13].

Tpanchopmarltis  miAXOAIB  JO  OIIHIOBaHHS  —  BIPOBA/KCHHS
IHAMBIAYyaTbHUX 3aBllaHb, MPOEKTHOI POOOTH, YCHUX 3aXHUCTIB Ta MOPTHOIIo —
CYTT€BO 3HMWKY€E MOKIIMBOCTI ISl MOPYLIEHB 1 BOJAHOYAC (popMye OUIbII TIIHOOKE
PO3YMIHHSI HaBYJIBHOTO MaTepiay. BaxiuBy poJib BiirparoTh i caMi BUKJIa1adi:
BOHU HE JIMIIE 3MIMCHIOIOTH KOHTPOJb, a ¥ TPAHCIIOIThH IIHHOCTI aKaJeMiuHOi
100pOYECHOCT] Yepe3 BIACHUM MPUKJIa] Ta CTUIIb BUKIIAgaHHs [8].

Ha incturymiiinomy pisai HA3SBO 3abe3nedye 30BHINIHIA KOHTPOJIb 3a
JOTPUMAaHHSIM CTaHAAPTIB aKaJeMiuyHOI TOOPOUYECHOCTI B paMKaX aKpeauTallIHHIX
npouenyp. Y 2021 pomi areHTCTBO TEPEeBIPUIO HASBHICTh IUIAriaty y
KkBaidikaliifHIX podoTax B Mekax 16 mapajaenbHUX CyJIOBHX CIIPaB, 110 CBIIYUTH
po peasibHe TpaBo3acTocyBaHHs y i cdepi [13]. [puitasatuit y 2025 pori
crermianbHuil 3aK0H [1] yCyHYB HH3KY NPaBOBHX NPOTAIHUH, SKI JO3BOJISLIA
MOPYIIHUKAM YHUKATH BIAMOBIIAIBHOCTI MIJISXOM OCKAp)KEHHS MOBHOBAa)KEHD
HA35BO B cyi.

Buxnuxu yugpposizayii ma wmyunozo inmenexmy.

[Hudporsizamiss ocBITH 3arocTpuia mMpoodiieMy akaaeMidHOT TO0OPOYECHOCTI,
BIIKPUBIIM MPUHLIMUIOBO HOBI MOXJIMBOCTI JiJIsl i MOpYyIIeHHS. 3 OJAHOTO OOKY,

OHJIAMH-pECYpPCH PO3LIUPUIN JOCTYI 10 1H(POpMAIlli Ta MOJErIIIA HaBYaHHS. 3
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IHILIOTO — BOHM 30UIBLIMJIM CIIOKYCY BHKOPHUCTOBYBAaTHM TOTOBI Marepiaiu 0e3
HaJIeKHOTO MOCUJIAaHHSA Ha JIKeperna.

[TosiBa AOCTYNMHUX IHCTPYMEHTIB TI'eHepallii TEKCTY Ha OCHOBI BEIUKHUX
MoBHHMX Mojened (ChatGPT ta iH.) 3 kiHug 2022 poky cTBOpujia MPUHIIMIIOBO
HoBui BUkiIMK. Ctanom Ha mouatok 2023 poky omutTyBaHHs Study.com cepen
noHaa 1000 amepukaHCbKMX CTYyAEHTIB 3adikcyBano, mo 89 % 3 Tux, XTO
kopuctyBaBcsi ChatGPT, 3acTocoByBaim HOTO JIJI1 BAKOHAHHS JOMAIIHIX 3aBIaHb
[14]. B Vkpaini noaidbne nocmimxeHHs 2024 poky cepell CTyACHTIB-MEIUKIB
nokazano, uo 84 % BukopuctoByBanu Il B akagemiuHMX LUIAX; TPU LBOMY
OUTBIIICTh PECTIOHJICHTIB HE IMOB'I3yBaJIM TakKe BHUKOPUCTAHHS 3 IMOPYIICHHSIM
akajgemiuHoi 1oopouecHocTi [10].

IOHECKO 3aknukae ypsiay BOPOBAJIKYyBaTH BIAMOBIAHI pErynsiii Ta
MiATOTOBKY BUKJIAJadiB, MO0 3a0e3MeYUTH JIFOAWHOOPIEHTOBAHUW MIAX1A IO
BukopuctanHsi reHeparuBHoro IIII B oceiti [10]. B VYkpaini MOH Bunano
peKoMeHaaIliiiHl MaTtepianu mojo BukopuctanHs LI B ocBiTi, OoJHAaK BOHU
MICTATHh 3arajbHi (POpMYJIIOBaHHA 1 HE BCTAHOBIIOIOTH YITKUX 3a00pOH UM
n03BojiB [10]. Cutyarliito yCKIQIHIOE Te, 0 TPATUIIHHI aHTUIIAriaTHI CUCTEMU
HEe 371aTHI HaJIHHO BUABIATH TeKcT, 3reHepoBanmil IIII. Ile Bumarae nHe muie
afganTaiii TEXHIYHMX I1HCTPYMEHTIB, a ¥ TIIEPEOCMHUCICHHS TIAXOIB 0
OIIHIOBAHHS: MEpeopieHTallll Ha 3aBJaHH, 110 JEMOHCTPYIOTh JKMBE MHUCIICHHS,
— JIMCKYCIi, YCHI 3aXUCTH, pe(PIEKCUBHI €ce 3 0COOUCTUM JOCBIIOM.

Cman axademiunoi 0oopouecrhocmi 6 ykpaincokux 3BO: cyuacuna kapmuna.

Ha cporonmni OUTBIIICTE YKPAaiTHCHKUX YHIBEPCUTETIB 3aTBEPAMIM BJIAcHI
KOJIEKCH aKaJeMIYHOi TOOPOYECHOCTI, BIPOBATWIN AHTHUIUIATIATHI CHCTEMH Ta
CTBOpPHIIM BiamoBinHI Komicii. Omnak, 3a ganuvu 3BiTiB HA3ABO, piBeHb
pPEaNbHOTO JOTPUMAHHS aKaJIeMIUYHOI TOOPOYECHOCTI CYTTEBO PI3HUTHCS 3aJICKHO

BiJl YHIBEPCUTETY Ta KOHKPETHOro (pakynbTery [5].
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OnutyBaHHS cepel HayKOBO-NIEAArorivHoro ImepcoHany 1 3700yBadis,
MPOBEJICHI B OKPEMUX yHIBepcUTeTax (30Kkpema, Jlep:kaBHOMY 010TEXHOJIOTTYHOMY
yHiBepcuteTi y 2023 poii), BUSBWIM, IO MOHATTS «HYJIbOBA TOJEPAHTHICTH O
aKageMIgYHOI HeZOOpPOYECHOCTI» HEPIAKO TPaKTYyeThCs SK CHHOHIM OOpOTHOU
JUIIE 3 MJIariaToM, TOAl SIK OUIbILI IIMPOKUHN CIIEKTP MOPYIIEHb 3aIUIIAETHCS M03a
yBaror. BomHodac cami y4yaCHHKH OTHMTYBaHb HAaroJOLIyBalld, IO aKaJeMidyHa
TOOpPOYECHICTh — II€ Hacamrepea Mpo I[IHHOCTI: CAaMOBUPAXKEHHs, BIICYTHICTh
aBTOPUTAPU3MY, NIATPUMKY IHIIIATUBHU, COPUATIUBUH KiaimaT [15].

B ymoBax nmoBHomacmtabHoro BropraeHHs Pocii 3 2022 poky nuTaHHS
aKageMigyHoi J00poyYecHOCTI Halylo HOBUX BUMIpiB. YacTuHA YHIBEPCUTETIB
nepernuia B TMOBHICTIO JWCTAHIIMHUN PEXHUM, IO YCKIAIHUIO KOHTPOJb 3a
CaMOCTIHHICTIO BHMKOHAHHS 3aB/JaHb. BoJHOYac yHIBEpCHUTETH B3ITKHYJIHCS 3
HEOOXIIHICTIO 30epiraTé OCBITHIA MPOIEC MOMPH 3HUILEHHA 1HQPACTPYKTYpH,
BTpaTy KaJpOBOTO IOTEHINAy Ta BIATIK CTyAeHTIB [16]. ¥ 1mboMy KOHTEKCTi
30epeKEeHHsT aKaJeMIYHUX CTaHJIapTiB HaOyBae OCOOJHUBOTO CHMBOJIIYHOTO
3HAYEHHS — SIK 03HAKH CTIMKOCT1 Ta HE3JIaMHOCT1 OCBITHBOI CUCTEMH.

Misxcnapoonuii 0oceio ma nepcnekmusu 01 Yxpainu.

AHaji3 MDKHApOJIHOTO JOCBIAy CBIIYHTH, IO KpaiHW 3 PO3BHHEHOIO
KyJIbTYPOIO aKaJIeMIYHOi JTOOPOYECHOCTI JEMOHCTPYIOTh BHINY SKICTh OCBITHIX
cucreM 3arajioM [6]. CkaHAMHABCHKI YHIBEPCUTETH TPAAUIIMHO € JijepaMu y IIii
chepl 3aBOSKH CHUIJIBHIA YHIBEPCUTETCHKIM aBTOHOMII Ta KyJNbTypi B3a€EMHOI
nosipu. Y CIIIA cuctema KOJIEKCIB U4€CTi Ta MPUHTOBOTO KOHTPOIIO chopmyBaia
BIJIMTOBIZJATbHE CTABJICHHS 10 aKaJIEMIYHUX HOPM YIIPOJOBK JACCATHIITh.

Hnst Yxpainu npuitasatts 3akony «IIpo akamemiuny goOpouecHicTh» (2025)
BIIKpMBAa€ BAXJIMBUN HOBHI po3ni. BomHowac mpaBoBi HOpMU cami 1o co0i He
3matHi  chopmyBatH KyabTypy. JlOCBiI TIPOBITHUX YHIBEPCHUTETIB CBITY
MIATBEPKY€E: BUPIMIATIBHUM € HE CTUIbKM KapalibHa CKJIaJ0Ba, CKUIBKH BUXOBHA

— cucteMHe (OpPMYyBaHHS y CTYJEHTIB PO3YMIHHSI TOTO, YOMY JOOPOYECHICTh
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BAKJIMBA OCOOMCTO JJIsl HHUX, AJIA SKOCTI iXHbOTO HABYAHHS Ta JUIsl peryTamii
iXHBOTO IMIUIOMY Ha PUHKY TIpaIli.

BaxnuBuM pecypcoMm € 1 MibkHapogHa mepexa: Europeen Network for
Academic Integrity (ENAI) oO'eqnye yHiBepcuTeTH Ta JOCTIAHUKIB, IO
3aiiMarOThCs MUTAHHSAMM aKaJeMIYHOI JOOpOYECHOCTi, 1 HaJae METOJOJIOTIUHY
MIATPUMKY JIJIsE po3pOoOKH OCBITHIX MpoOrpam y it cdepi [6].

Bucnoeku

AkanemiyHa J00pOYECHICTh € (yHIAMEHTAIBHOK OCHOBOIKO SIKOCT1 BHIIOI
ocBiTH. Ii JoTpUMaHHs 3a0e3meuye JOCTOBIPHICTh PE3yNIbTATIB HABYAHHS, GopMye
BIJIMOBIIAJIbHE CTaBJICHHSA JIO OCBITHBOTO TIPOIECY Ta TIJABHIINYE JAOBIPY 0
OCBITHBOT CUCTEMH B CYCIIJIbCTBI.

Amnani3 nokasye, o Ykpaina npoiiuia 3Ha4HUi NUISIX Y 3aKOHOJJaBYOMY Ta
IHCTUTYIIIHHOMY BPETY/IFOBaHHI IIOT'O NMUTAHHS: Bl mepmmx HopM 3akoHy «IIpo
BUIly OCBiTY» (2014) no mpuitHATTSA mepimoro y €BpoIi cHeliaJbHOro 3aKoHY
«IIpo akagemiuny goOpouecHIicTh» (2025). Lle 3aknanae MirHe TPaBOBE MIATPYHTS
JUTSI TIOJABIIUX CUCTEMHUX 3MiH.

Bonnoyac mpaBoBi HOPMH € JUIIE OAHUM 13 KOMITIOHEHTIB CHCTEMH.
EdextuBHe 3abe3neueHHs akaAeMidyHOiI JOOPOYECHOCTI MOMIIMBE JIWIIE 3a
MOETHAHHS TEXHIYHUX IHCTPYMEHTIB KOHTPOJIIO, PO3BUTKY HABUYOK aKaJEeMIYHOTO
nuchbMa, TpaHcdopMalii IMAXOAiB J0 OIIHIOBAaHHS Ta IUJIECIIPSIMOBAHOTO
BUXOBAHHS BHYTPIIIHHOI MOTHUBAIIIT 0 YECHOT'O HaBUAHHSI.

OkpeMyM akTyaJIbHHUM 3aBJAaHHSM 3aJUIIAETHCSI BHUPOOJICHHS YITKUX 1
OPUHHATHUX IMIAXOMIB 0 BUKOPUCTAHHS IITYYHOTO IHTEIEKTY B aKaJeMIYHOMY
KOHTEKCTI — TaKWX, 10 HE OJIOKYIOTh PO3BHTOK, ajie¢ 30epiraroTh CYTHICTh
HABYaHHS SK MpoIiecy GopMyBaHHS BIACHOTO MUCJICHHSI.

[lepcnexkTBE  TOMANBIIMX  JOCTIKEHb TOB'SI3aHI 3  BUBYCHHIM
MPaBO3aCTOCOBHOT MPAKTUKU HOBOIO 3aKOHY, JOCHIIKEHHSIM e(EeKTUBHOCTI

KOHKPETHUX BUXOBHHMX Ta METOJAMYHUX MEXaHI3MIB y pi3HuX Tunax 3BO, a Takox
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pO3pOOJICHHSIM ~ aJaliTOBaHMX  MIAXOAIB 10  3a0e3MeUeHHs  aKkaJeMIYHOl

100pOoYeCHOCTI B yMOBax Iu(poBizallii Ta AUCTAHI[IHHOTO HABYaHHS.
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Abstract

Polycystic ovary syndrome (PCOS) is one of the most common endocrine
disorders in women of reproductive age, characterized by marked clinical
heterogeneity, phenotypic variability, and a high risk of metabolic and
reproductive complications. The condition has a multifactorial etiology and a
complex pathogenesis, including disturbances in neuroendocrine regulation,
insulin resistance, and hyperandrogenism, which result in a wide spectrum of
clinical manifestations and complicate timely diagnosis.

The article summarizes current scientific data on the diagnostic criteria and
treatment approaches for PCOS in accordance with international guidelines from
2018-2023. The role of the Rotterdam criteria as the basis for diagnosis is
highlighted, as well as the ocobenocTi of their application across different age
groups, particularly in adolescents, taking into account the risks of overdiagnosis
and underdiagnosis. Special attention is paid to the role of anti-Mullerian hormone
as a potential adjunctive biomarker of polycystic ovarian morphology, as well as
to the limitations of its clinical use associated with variability in measurements
and the lack of standardized reference values. Key pathogenetic mechanisms of
the disease are analyzed, including insulin resistance, hyperandrogenism,

dysfunction of the hypothalamic—pituitary—ovarian axis, and their relationship
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with metabolic changes. Modern therapeutic strategies based on a
multidisciplinary and individualized approach are considered, including lifestyle
modification, the use of combined oral contraceptives, insulin-sensitizing agents,
inositols, and fertility restoration methods, including ovulation induction. The
importance of early diagnosis, comprehensive assessment of cardiometabolic
risks, long-term monitoring, and personalized management of patients with PCOS
Is emphasized in order to improve quality of life, preserve reproductive health, and
prevent long-term complications.

Keywords: polycystic ovary syndrome, diagnosis, hyperandrogenism,

insulin resistance, Rotterdam criteria, treatment.

Problem statement. Polycystic ovary syndrome (PCOS) is one of the most
common endocrine disorders in women of reproductive age, affecting 8-13% of
the population and remaining undiagnosed in more than 70% of cases. It is
characterized by significant clinical heterogeneity and diagnostic complexity.
Despite the availability of internationally recognized diagnostic criteria,
particularly the Rotterdam criteria, the problem of timely diagnosis remains
relevant due to the absence of a single pathognomonic marker and the
considerable variability of clinical manifestations [1-4].

Particular difficulties arise in diagnosing PCOS in adolescents, as the
physiological features of puberty may mimic the symptoms of the disorder,
increasing the risk of both overdiagnosis and underdiagnosis. In addition, current
evidence indicates the multisystem nature of PCOS, which affects not only the
reproductive system but also metabolic, endocrine, and psycho-emotional
domains.

Another important issue is the lack of standardized approaches to the use of
novel biomarkers, particularly anti-Mdllerian hormone, which limits their

widespread implementation in clinical practice. At the same time, the significance
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of metabolic disturbances, including insulin resistance and increased
cardiovascular risk, is growing, necessitating early detection and comprehensive
management of patients [5].

Thus, the need to improve diagnostic approaches, individualize therapy, and
prevent long-term complications determines the relevance of further research in
this field.

Analysis of recent research and publications. Recent scientific studies
confirm that PCOS is a heterogeneous multisystem disorder, the diagnosis of
which is based on the Rotterdam criteria, taking into account updated international
guidelines from 2018 and 2023 [4, 6—7]. Considerable attention has been paid to
the role of anti-Mdillerian hormone (AMH) as a potential biomarker of polycystic
ovarian morphology. It has been established that AMH levels are elevated in
women with PCOS and correlate with the number of antral follicles; however, its
use is limited by the lack of standardized cut-off values and significant variability
in measurements [14, 16].

Recent studies also emphasize the systemic nature of PCQOS, particularly its
association with insulin resistance, obesity, and increased cardiometabolic risk [5,
11]. In the field of treatment, there is a shift toward personalized approaches that
take into account disease phenotype, reproductive plans, and associated metabolic
disorders [7].

Purpose of the article. To summarize current scientific data on the
diagnostic criteria of polycystic ovary syndrome and to analyze contemporary
approaches to its treatment.

Presentation of the main material of the study. An analytical review of
contemporary scientific sources was conducted, including international clinical
guidelines, systematic reviews, meta-analyses, and clinical studies published in

PubMed, Scopus, and Web of Science databases.
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The pathogenesis of PCOS includes dysfunction of the hypothalamic-
pituitary-ovarian axis, increased secretion of gonadotropin-releasing hormone,
altered ratios of luteinizing and follicle-stimulating hormones, hyperandrogenism,
and insulin resistance. These mechanisms lead to impaired folliculogenesis,
chronic anovulation, and the development of polycystic ovarian morphology [3].

Modern diagnosis of polycystic ovary syndrome (PCOS) is based on the
Rotterdam criteria (2003), which have been confirmed and refined by international
guidelines of 2018 and 2023. According to them, the diagnosis is established in
the presence of two out of three features: hyperandrogenism (clinical or
biochemical), ovulatory dysfunction, and ultrasound signs of polycystic ovarian
morphology. An important condition is the exclusion of other endocrine disorders
[4, 6-7].

Hyperandrogenism is a key component of PCOS and is observed in most
patients. It may manifest clinically (hirsutism, acne, androgenic alopecia) or
laboratorily (increased levels of testosterone, free androgen index). The most
informative laboratory indicators are considered to be free testosterone and the
free androgen index, which have high sensitivity and specificity [8].

Ovulatory dysfunction manifests as oligo- or amenorrhea, which is the
result of chronic anovulation. The criteria for menstrual cycle disturbances vary
depending on age and time since menarche, which is especially important in the
diagnosis in adolescents [7].

An equally important diagnostic component is the assessment of menstrual
function, which reflects the state of the hypothalamic-pituitary-ovarian axis. It has
been established that the regularity and duration of the menstrual cycle depend on
many factors, including body weight, level of physical activity, nutrition, presence
of stress, harmful habits, and concomitant endocrine or somatic diseases. In
clinical practice, oligomenorrhea is usually defined as a cycle duration of more

than 35 days; however, modern approaches provide for a differentiated assessment
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depending on age and gynecological age. Thus, during the first 1-3 years after
menarche, cycle variability may be physiological, and cycles lasting <21 or >45
days are considered pathological. After three years from menarche, the criteria for
HapymieHus are intervals <21 or >35 days, fewer than 8 menstrual cycles per year,
as well as intervals of more than 90 days between menstruations. Primary
amenorrhea should also be taken into account - absence of menarche by the age of
15 or within three years after thelarche. Such an approach emphasizes the need for
an individualized assessment of menstrual function taking into account age-related
characteristics, which is of key importance for avoiding both underdiagnosis and
overdiagnosis of PCOS [2].

Ultrasound examination of the pelvic organs is an important auxiliary
method in the diagnosis of PCOS; however, its role should be considered in
combination with clinical and laboratory data. Detection of polycystic ovarian
morphology alone is not sufficient to establish the diagnosis. According to the
updated 2023 recommendations, the presence of >20 antral follicles in one ovary
or increased ovarian volume is considered diagnostically significant. Additionally,
stromal echogenicity, the pattern of follicle distribution (peripheral or diffuse), the
total number of antral follicles, as well as blood flow parameters in the ovarian
and uterine arteries are evaluated. At the same time, it should be taken into
account that ultrasound features have limited specificity, especially in adolescents,
in whom multifollicular ovarian structure is often a variant of age-related norm.
This determines the risk of overdiagnosis and emphasizes the need for careful
interpretation of results taking into account the clinical context and the patient’s
age [7].

In recent years, considerable attention has been paid to the role of anti-
Mullerian hormone (AMH) as a potential alternative or additional biomarker in the
diagnosis of polycystic ovary syndrome. AMH is synthesized by granulosa cells of

preantral and small antral follicles and reflects ovarian reserve and the functional
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activity of the ovaries. In women with PCOS, its level is usually elevated, which is
oOycrnomieHo by an increased number of antral follicles and increased hormone
production by each follicle [7, 16].

An elevated level of AMH correlates with characteristic morphological
changes of the ovaries and may be considered an indirect marker of polycystic
ovarian morphology, especially in cases where ultrasound examination is limited
or insufficiently informative. Threshold AMH values in the range of 3.8-5.0
ng/mL have been proposed as potentially diagnostically significant; however, they
vary considerably depending on age, assay method, and population characteristics
[14].

At the same time, despite the high sensitivity of AMH, its specificity
remains limited, as there is a significant overlap of values between healthy women
and patients with PCOS. This is especially true for adolescents, in whom the
number of antral follicles is physiologically increased and, accordingly, AMH
levels are higher, which significantly reduces its diagnostic value in this age group
[7, 15-16].

Current international guidelines (2023) allow the use of AMH as an
alternative criterion for determining polycystic ovarian morphology in adult
women in the absence of ultrasound data; however, they do not recommend using
this indicator as an independent diagnostic criterion. In addition, in the presence of
clinical hyperandrogenism and ovulatory dysfunction, AMH determination is not
mandatory for establishing the diagnosis of PCOS [7].

Thus, AMH is considered a promising but auxiliary marker that may
increase diagnostic accuracy in complex clinical cases, but requires further
standardization of measurement methods and unification of reference values.

PCOS is not only a gynecological but also a multisystem pathology that
encompasses metabolic, endocrine, and cardiovascular disorders. One of the key

pathogenetic mechanisms is insulin resistance, which is detected in the majority of
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patients regardless of body mass index and plays a leading role in disease
development. As a result of decreased tissue sensitivity to insulin, compensatory
hyperinsulinemia develops, which stimulates the androgen-producing function of
ovarian theca cells and simultaneously suppresses the synthesis of sex hormone-
binding globulin (SHBG) in the liver. This leads to an increase in free androgen
levels and enhancement of the clinical manifestations of hyperandrogenism. In
addition, insulin potentiates the action of luteinizing hormone, which further
activates steroidogenesis in the ovaries. Thus, a vicious pathogenetic cycle is
formed, which maintains hormonal imbalance and progression of PCOS [7, 11].

Metabolic complications of PCOS include an increased risk of developing
type 2 diabetes mellitus, dyslipidemia, and cardiovascular diseases. It has been
proven that women with the hyperandrogenic phenotype have a significantly
higher risk of diabetes compared to other phenotypes. An increased frequency of
arterial hypertension and atherosclerotic changes is also noted [11].

Particular attention is drawn to psycho-emotional disorders, which
significantly reduce the quality of life of patients. Depression, anxiety disorders,
and impaired self-esteem are associated both with hormonal changes and with
clinical manifestations (obesity, hirsutism, infertility).

Modern approaches to the treatment of polycystic ovary syndrome are based
on a multidisciplinary and individualized strategy that takes into account the
phenotype of the disease, the metabolic profile, and the reproductive plans of the
patient. According to international recommendations, therapy should be aimed not
only at eliminating clinical manifestations, but also at preventing long-term
cardiometabolic complications [4, 7].

The basis of treatment is lifestyle modification, which includes
normalization of body weight, increasing the level of physical activity, and
rationalization of nutrition. It has been established that even a moderate reduction

in body weight by 5-10% is associated with a significant improvement in insulin
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sensitivity, restoration of ovulation, and normalization of the menstrual cycle, as
well as a decrease in androgen levels [4-5, 7]. Physical activity of moderate
intensity (at least 150 minutes per week) has a positive effect on metabolic
parameters, including lipid profile and glycemic control [7].

Pharmacotherapy of PCOS is determined by the clinical manifestations of
the disease and the reproductive intentions of the woman. In patients who are not
planning pregnancy, first-line drugs are combined oral contraceptives (COCs),
which provide regulation of the menstrual cycle and reduction of manifestations of
hyperandrogenism [7]. Their mechanism of action consists in suppressing the
secretion of gonadotropins, reducing ovarian androgen production, and increasing
the level of sex hormone-binding globulin (SHBG), which leads to a decrease in
androgen bioavailability [4].

Additionally, COCs contribute to the reduction of clinical manifestations of
hyperandrogenism, such as acne and hirsutism, and have a preventive effect on the
development of endometrial hyperplasia as a result of chronic anovulation [5]. The
choice of a specific drug should be made taking into account individual risk
factors, including metabolic disorders, obesity, and cardiovascular risk.

Metformin is widely used for the correction of insulin resistance, especially
in patients with obesity or impaired glucose tolerance. It improves tissue
sensitivity to insulin, contributes to normalization of the menstrual cycle, and may
increase the frequency of ovulation [10].

Inositols (myo-inositol, D-chiro-inositol) are considered promising agents
for the correction of metabolic and hormonal disorders. They improve insulin
sensitivity and have a favorable safety profile [9-10].

For the treatment of infertility in women with PCOS, ovulation induction
methods are widely used. According to current international recommendations,
letrozole is the first-line drug, as it demonstrates higher effectiveness in achieving

ovulation and live birth compared to clomiphene citrate. The latter, despite its
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long-term use in clinical practice, is gradually losing its position as a first-line
agent. In cases of resistance to pharmacological ovulation induction,
gonadotropins or assisted reproductive technologies, including in vitro
fertilization, are used [7, 12-13].

The updated 2023 recommendations emphasize the individualization of
treatment, assessment of cardiometabolic risks, the psycho-emotional state of
patients, and improvement of quality of life. Patient involvement in decision-
making and a multidisciplinary approach are important [7].

Conclusions. Polycystic ovary syndrome is a complex multifactorial disease
with diverse clinical manifestations and significant long-term risks. Modern
diagnostic approaches are based on a combination of clinical, laboratory, and
instrumental criteria with mandatory exclusion of other pathologies.

Treatment of PCOS should be individualized and aimed not only at
eliminating symptoms but also at preventing metabolic and cardiovascular
complications. The basis of therapy is lifestyle modification, supplemented by
pharmacological treatment according to the clinical situation.

Further research is needed to improve diagnostic algorithms, standardize
biomarkers, and optimize therapeutic strategies, which will contribute to

improving the quality of medical care for women with PCOS.
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WORLD EXPERIENCE OF MANAGING THE RESOURCE
PROVISION OF HOUSING AND COMMUNAL SERVICES OF
TERRITORIAL COMMUNITIES: ADAPTATION FOR UKRAINE

Abstract

The article examines the theoretical and applied aspects of managing the
resource provision of housing and communal services of territorial communities in
the conditions of modern challenges, in particular decentralization and military
risks. Scientific approaches to determining the role of financial, material and
technical, energy and personnel resources in ensuring the effective functioning of
communal infrastructure are summarized. It was established that despite the
expansion of the powers of territorial communities as a result of reforms, the
system of communal property management and housing and communal services in
Ukraine remains insufficiently effective and needs improvement.

The purpose of the article is to substantiate the strategic directions for
improving the system of managing the resource provision of housing and
communal services of territorial communities of Ukraine based on the analysis and
systematization of the best global practices. In the process of research, modern
models of housing and communal services management in developed countries are
considered, in particular public, delegated, privatized, corporate, regionalized,

digital and environmentally oriented. Hybrid models that combine public
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management tools and market mechanisms have been proven to be the most
effective.

It is substantiated that increasing the efficiency of housing and communal
services largely depends on the implementation of public-private partnership,
digitalization of management, development of energy-efficient technologies and
integration of resources within the concept of sustainable development. Special
attention is paid to the analysis of financial instruments, in particular the use of
infrastructure and «green» bonds, as well as mechanisms for ensuring the financial
autonomy of utility companies.

The key directions of adaptation of the European experience to Ukrainian
realities have been determined, including decentralization of energy systems,
increasing the energy independence of communities, implementation of smart
technologies, development of participatory management and strengthening of
stakeholder interaction. It is emphasized that in the conditions of war, the
formation of sustainable housing and communal services systems capable of
ensuring the continuity of service provision and rapid restoration of infrastructure
Is of priority importance.

It was concluded that the effective management of housing and communal
services resources of territorial communities is based on a complex combination of
institutional, financial, technological and social tools, which ensures the
improvement of the quality of life of the population and creates prerequisites for
the sustainable development of territories.

Keywords: housing and communal services, community, communal

property, energy efficiency, communal infrastructure.

Problem statement. Today, housing and communal services are one of the
most critical and at the same time problematic spheres of life of territorial

communities. In conditions of limited budget funds and infrastructure wear and
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tear, the issue of effective resource management becomes at the level of national
security. World practice demonstrates the transition from a “"consumption model"
to a "sustainable management model”, where community resources are used as
sparingly as possible thanks to innovative technologies and new forms of
ownership. Studying this experience will allow Ukrainian communities to avoid
mistakes and build a sustainable life support system.

Analysis of recent research and publications. Scientists study various as-
pects of the resources of territorial communities, features of communal property
management and housing and communal services of the population. In particular,
Reshetilov G. notes that as a result of decentralization and local self-government
reforms, territorial communities have received more resources and powers to dis-
pose of them, in this sense the issue of local development has become especially
relevant for communities and factors affecting local economic development are
being investigated [1]. Harmata Ye. emphasizes that despite the long-term reform
of local self-government, the system of communal property management of terri-
torial communities is still the most imperfect [2].

Korbutiak A., Lysenko Zh. Sokrovolska N., Oleksyn A., Yurii E. investigate
the factors that affect the financial support of territorial communities and the effec-
tiveness of local budget management [3]. Kamashev A. analyzes the global expe-
rience of the development of the infrastructure of territorial communities, in par-
ticular, they indicate that housing and communal services for the population of the
territorial community belong to the social infrastructure and depend on its specif-
ics [4]. Bizonych D. compares the management of housing and communal services
in Ukraine and European countries and offers to use the experience of the Repub-
lic of Poland for Ukraine. This study also focuses on the fact that household con-
sumers of housing and communal services in Ukraine have no alternative in
choosing a service or management company, except for the creation of associa-

tions with co-owners of multi-apartment buildings. [5]. Tymoshchyk L. substanti-
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ates practical approaches to improving the assessment of property of territorial
communities and notes that the optimal option is the concentration of funds from
local budgets and property of several territorial communities for the creation of
joint communal enterprises [6].

Formulation of the article's objectives. The purpose of the article is to sub-
stantiate the strategic directions of improving the system of managing the resource
provision of housing and communal services of territorial communities of Ukraine
based on the analysis and systematization of the best world experience.

To achieve the set goal, the following tasks were defined and solved:

To study modern models of housing and communal services management in
the developed countries of the world.

Identify obstacles and opportunities for adapting foreign practices to
Ukrainian realities.

Main part. World experience shows that the effectiveness of managing the
resource provision of housing and communal services of territorial communities is
largely determined by institutional conditions, in particular the role of state and
municipal authorities, as well as the evolution of forms of ownership and man-
agement. In this context, the key is the combination of principles of public admin-
istration and market mechanisms, which allows achieving a balance between the
social orientation of services and the economic efficiency of their provision (table
1).

The experience of developed countries demonstrates that the active role of
the state is to form a regulatory framework, establish quality standards, tariff
regulation and stimulate innovation. At the same time, local governments act as
direct management actors responsible for adapting policies to local conditions,
planning infrastructure development and ensuring continuity of service provision.

Such a multi-level governance model is in line with the concept of multi-level
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governance, which ensures the coherence of decisions at different levels of
government [10].
Table 1
Generalization of housing and communal services management models:

European experience

No Model Essence Role of the | Countries/e Advantages | Disadvantages
State xamples
Public Direct : Germany, Social control Low
1 - Community High . . -~
(municipal) Sweden orientation flexibility
Management
9 Delegated oPpré\r/:ttgr (o:l\;ﬁsr- France, Investment, Mono-
(PPP) contract ship) Italy efficiency polisation risk
3 Privatised Total Asset Regulator L_Jnlted High Social Risks
Transfer Kingdom | Performance
Municipal Commercialize Germany Balance of Need for
4 P d public Owner (Stadt- efficiency quality
corporations .
enterprises werke) and control management
L Community . France, Economies of | Difficulty of
5 | Regionalized Unification High Poland scale coordination
5 Multi-utility . SerVIc'e H.|gh/ Italy, Resource Managem_ent
integration mixed Germany synergy complexity
.. Smart . Netherlands | Transparency High
! Digital Management High Estonia efficiency investment
Sustainability .
. . . High
Environmental | Integration of : environ- .
8 . High Sweden implement-
(circular) resource flows mental .
. . tation cost
friendliness

Source: Compiled by the authors based on [7-10]

An important factor in increasing efficiency is the transformation of forms
of ownership in the field of housing and communal services. In world practice,
mixed and alternative forms such as public-private partnerships, concession
management models; corporate and cooperative forms of organization; and the
involvement of private operators in the management of infrastructure facilities are
actively developing alongside traditional public and communal property.

In particular, public-private partnership mechanisms (PPP) allow combining

financial and management resources of the state and business, which contributes to
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the modernization of infrastructure, the introduction of innovations and the
improvement of the quality of services. At the same time, such models require
effective state control to prevent monopolization and ensure the availability of
services for the population.

In addition, there is a trend in many countries towards the introduction of
new management approaches, in particular new public management, which
involves a result orientation, increased efficiency in the use of resources, the
introduction of corporate management methods in the public sector and increased
responsibility for the quality of service provision.

Community participation also plays an essential role, complementing
institutional governance arrangements. Involvement of citizens in decision-making
processes, control over the activities of service providers and development of local
initiatives contribute to increasing transparency, accountability and efficiency of
resource use.

The development of territorial communities in modern conditions is
determined by the level of efficiency in the use of basic resources, among which
financial, material and technical, energy and personnel resources occupy a leading
place. In the field of housing and communal services (housing and communal
services), these resources form the basis of the functioning of infrastructure,
ensuring the quality of services and sustainable development of territories.

Financial resources are a determining factor in the modernization of housing
and communal services, as they ensure the reproduction of fixed assets, the
introduction of innovations and the improvement of energy efficiency. The
experience of developed countries demonstrates the transition from a subsidy
model to financially self-sufficient management systems. In particular,
economically justified tariffs are used in water supply systems, which ensure cost
coverage and stimulate rational consumption; public-private partnership

mechanisms (PPP); infrastructure bonds and “green” financing.
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For example, in the USA, the Sustainable Energy Utility model provides
financing of energy projects through bonds that provide long-term resource
savings and return on investment for 14-20 years. In the countries of the EU and
Latin America, the introduction of financial autonomy of utility companies
contributes to increasing their efficiency and investment attractiveness.

The application of European experience in Ukraine is complicated by the
fact that the war continues, the destruction of the critical infrastructure of
territorial communities continues, internal migration processes take place, and the
budgets of territorial communities are exhausted. In this context, particular
attention is drawn to the practice of developing the market in green bonds, which
in European trends are a good alternative to bank loans to meet the needs of the
local level [8]. At the current stage of development, the green bond market in
Ukraine needs to improve regulatory and organizational support. Such
improvement should involve effective government regulation of the issuance of
both traditional and specialized green bonds, taking into account the needs of
territorial communities, in particular with the aim of reducing the shortage of
financial resources. At the same time, it is important to expand the circle of issuers
and investors in the green bond market, which will contribute to the mobilization
of investment resources to finance promising projects in the field of alternative
energy development and modernization of municipal infrastructure.

The material and technical base of housing and communal services includes
engineering networks, equipment, transport and information systems. In developed
countries, the key direction is the renewal of worn infrastructure; implementation
of smart technologies (loT, Big Data); integration of resource management
systems (water-energy-waste nexus).

An example is the model of integrated resource management in the city of
Medellin, where the utility company provides comprehensive management of

water, energy and waste within a single institutional system, which increases the
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efficiency of resource use and provides significant budget revenues for the city
[11].

Also, in the concept of «smart cities», the use of IoT platforms allows you
to optimize the distribution of resources in real time, which increases the
reliability and efficiency of utility services

Energy resources play a critical role in the functioning of housing and
communal services, since a significant share of costs is accounted for by energy
consumption (water supply, heat supply, drainage). The key directions of effective
use in European countries are the implementation of energy-efficient technologies;
use of renewable energy sources; utilization of secondary energy resources.

In particular, a closed-loop model has been implemented in Sweden
(Hammarby Sj6stad area), where heat from treated wastewater is used for heating
and waste is processed into biogas [12].

In Armenia, the modernization of water supply systems made it possible to
reduce energy consumption by almost 48% thanks to the optimization of pumping
equipment and the transition to gravity systems. Similarly, in Brazil, the
implementation of energy management programs provided significant electricity
savings and a quick return on investment.

Personnel potential is a key factor in the effectiveness of housing and
communal services management. In developed countries, special attention is paid
to the professionalization of utility management; independence of management
from political influence; development of digital competencies of personnel.

The experience of reforming the water supply in Phnom Penh is indicative,
where increasing the professionalism of the staff, implementing transparent
management and fighting corruption made it possible to reduce water losses from
72% to 6% and achieve the financial stability of the enterprise. In Medellin, an
effective corporate model of utility management, independent of political

influence, ensures stability of functioning and high performance indicators.

170



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 4.

The practice of the countries of the European Union testifies to the gradual
transition to a model of sustainable development, which involves the integration of
energy-efficient technologies, rational use of resources and greening of
management processes. At the same time, in the conditions of war, this model is
supplemented by a resilience component, which orients housing and communal
services systems to the ability to quickly restore and continuously function in
crisis situations.

Germany's experience demonstrates the effectiveness of the implementation
of decentralized energy systems, in particular the development of local energy
networks (microgrids) and the active use of renewable energy sources. This
approach makes it possible to increase the energy autonomy of communities and
reduce dependence on centralized systems, which is critically important for
Ukraine in conditions of damage to the energy infrastructure.

In Denmark, considerable attention has been paid to the development of
district heating systems based on cogeneration and the use of alternative energy
sources. A high level of energy efficiency is achieved thanks to a combination of
technological innovations and active participation of citizens in management
processes, which corresponds to the principles of participatory governance.

Sweden's practice is indicative of the implementation of the principles of the
circular economy in the field of waste management and energy supply. The use of
waste as an energy source, the minimization of resource losses and the
development of closed production cycles contribute to increasing the overall
efficiency of housing and communal services systems.

In Estonia, significant results have been achieved thanks to the digitalization
of management and the introduction of smart city elements. The use of digital
platforms for monitoring resource consumption, infrastructure management and
interaction with citizens ensures transparency and efficiency of decision-making,

which is especially important in the conditions of crisis management.
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The adaptation of these practices in Ukraine involves their rethinking taking

into account military risks, in particular by prioritizing decentralized solutions,

increasing the energy independence of territorial communities, implementing basic

energy-efficient measures and developing local initiatives (table 2).

Table 2

Directions and features of the implementation of European practices of

housing and communal management in Ukraine

business; scientists and experts.

Ne Direction Essence Implementation features and
effectiveness
1 Decentralization Creation and transformation of | More efficient management
and autonomy of | microgrids (local power systems); | of local networks; smaller
systems individual heating points; | systems are easier to restore
autonomous water supply systems. | in conditions of shelling
during war
2 Energy efficiency | Implementation of simple and quick | This reduces the burden on
priority solutions: insulation of buildings; | the system and the costs of
energy-saving lighting; accounting | communities.
and control of resource
consumption.
3 Use of renewable | Transition to «green» energy (solar | This European trend in
energy sources panels, heat pumps) Ukraine is also gaining
security significance as an
element of energy
independence
4 Digitalization  of | Implementation of digital | Smart city tools can be
management technologies in online monitoring | adapted even in a simplified
of resource consumption; quick | form
response to accidents; transparency
of management.
5 Community Voluntary initiatives; control over | Participatory = management
involvement the use of resources; participation in | practices, development of
decision-making. local initiatives, as well as
formation of a culture of
responsible consumption
6 Synergy of | Interaction of local authorities; | This allows for faster
stakeholders state; international partners; | innovation  even  under

constraints.

Source: compiled by the authors
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An important aspect is also the activation of population participation in
resource management processes, which contributes to the formation of responsible
consumer behavior and increases the effectiveness of policy implementation.

The European experience shows that the effective functioning of housing
and communal services systems is ensured through the synergy of interaction
between the state, local self-government bodies, business, the scientific
community and citizens. For Ukraine in the conditions of war, this model acquires
special importance, as it allows combining the principles of sustainable
development with approaches to ensuring the stability and adaptability of
infrastructure, forming the basis for effective recovery and long-term development
of territorial communities.

Conclusions. Thus, modern approaches to the development of housing and
communal services are based on the integrated use of resources, which involves a
combination of financial, technological and energy solutions; use of
environmentally oriented models (circular economy); involvement of communities
In resource management.

Regionalization and integration of services are of particular importance;
involvement of the private sector; digitalization of management; orientation
towards sustainable development. This allows to increase efficiency, financial
stability and quality of communal services.

The effective development of communities in the field of housing and
communal services depends on the comprehensive management of financial,
material and technical, energy and personnel resources. The practice of developed
countries demonstrates that the key conditions for improving efficiency are the
institutional autonomy of utilities, the introduction of innovative technologies, the
improvement of energy efficiency and the development of human capital. The

integration of these resources within the framework of a single sustainable
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development strategy ensures the improvement of the quality of life of the

population and the long-term economic stability of communities.
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IMPROVING SOFTWARE QUALITY OF THE "ELECTRONIC
UNIVERSITY" SYSTEM BASED ON BALANCED TESTING

Abstract

The article presents a comprehensive study of methods for improving the
software quality of the "Electronic University" information ecosystem, using the
JetlQ platform of Vinnytsia National Technical University as a case study. The
relevance of the work is driven by the rapid development of digital educational
services and the need to establish reliable quality control mechanisms in complex
distributed systems that encompass administrative, educational, and auxiliary
processes.

The scientific novelty of the research lies in the substantiation of an
integrated approach to testing project planning, combining the strategic V-model
with operational management via Kanban technology. The author proposes an
adapted V-model where each testing level (functional, communication,
emotional) clearly correlates with specific ecosystem services: from verifying
individual modules of the "Electronic Dean's Office" to validating the integrity of
the functional and communication layers.

Special attention is paid to balancing manual and automated verification
methods. The specifics of testing three key system layers are investigated:
functional (educational processes and gamification), communication (interaction
between users and notification services), and emotional (motivation and
feedback). The implementation of a Kanban board is described to visualize the
automation workflow, including stages of layer analysis, automated test

execution, and emotional feedback assessment.
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The practical significance of the results lies in the development of test
cases for functions such as student activity monitoring, academic performance
rating calculations, and data delivery reliability in notification systems. It is
determined that the proposed strategy not only effectively identifies software
bugs during frequent updates but also enhances the overall quality of the
electronic informational educational environment. Further research prospects are
related to the development of metrics for user emotional satisfaction as a crucial
indicator of software quality.

Keywords: software quality, JetlQ, V-model, Kanban, test automation,
information ecosystem, educational processes, management processes, auxiliary

processes, software engineering.

Problem statement. The rapid development of digital educational platforms
necessitates the creation of reliable quality control mechanisms. The "Electronic
University" system is a complex distributed ecosystem that encompasses
thousands of users and heterogeneous processes [1]. The problem lies in the need
to develop a strategy and tactical testing tasks that account for not only
functional correctness but also the specific nature of communication and
emotional connections within the electronic informational educational
environment.

The development of the project "Testing of JetlQ System Service
Contours" is an integral part of the IT development strategy of Vinnytsia
National Technical University. The primary goal of this strategy is to implement
a unified information ecosystem for the automation of managerial, educational,
and auxiliary processes. The creation of cases for automated and manual tests,
their balancing, and periodic execution will enable the identification of system
weaknesses and the continuous improvement of its performance.

Analysis of recent research and publications. The theoretical foundations
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of the JetlQ ecosystem's functioning are highlighted in the works of Ye.
Palamarchuk, O. Kovalenko, and O. Bisikalo [1]. A systematic analysis of global
LMS construction practices confirms that the key challenge for educational
platforms remains the balance between multi-functionality and usability. This
makes the implementation of our proposed balanced testing strategy relevant, as
it covers not only the technical integrity of modules but also the emotional
interaction of the user with the university ecosystem [2]. Experience in
developing web-based LMS demonstrates the effectiveness of using Black Box
testing for basic functionality; however, for complex university ecosystems such
as JetlQ, it is necessary to implement more dynamic approaches and strategic
planning to cover all interaction contours [3]. Nevertheless, an integrated
approach to testing planning using the V-model within a multi-contour university
model remains insufficiently explored. For the implementation of automated
tests, it is advisable to use established methodologies for their creation [4; 5].
Research by Krisper and colleagues [6] in the field of automated system testing
for the LMS of Graz University of Technology points to the importance of proper
test case design and test data management. This enables the implementation of
system-level automation processes. Such testing is aimed at verifying the
integrity of the functional and managerial contours of the ecosystem during
frequent software updates. This research can be utilized for the adaptation of the
V-model. The Kanban methodology is recognized as one of the effective
methods for implementing learning management systems and developing
electronic services for university management [7].

Purpose of the article. The purpose of the study is to substantiate the
methodology for planning and implementing the JetlQ system testing project
through a combination of the strategic V-model, Kanban management, and the
automation of test cases across the functional, communication, and emotional

layers. The purpose of the study is to substantiate the methodology for planning
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and implementing the JetlQ system testing project through a combination of the
strategic V-model, Kanban management, and the automation of test cases across
the functional, communication, and emotional layers.

Presentation of the main material of the study. To improve the software
quality of JetlQ, an adapted V-model is proposed, which allows for the
synchronization of operational verification stages and ecosystem architecture
enhancements with the corresponding levels of verification. In contrast to the
classical approach, each testing level corresponds to specific services that
automate university activities:

. Component Level: enables the verification of individual services
(the "Electronic Dean's Office" module, student and teacher personal accounts,
management service operations, etc.).

. Integration Level: allows for the evaluation of the communication
layer and the levels of interaction between students and teachers, students and
the dean's office, faculty and administrative services, etc.

. System Level: involves the verification of the integrity of the
functional and communication layers as the core contours of the system.

. Motivational (Emotional) Layer Assessment: must be carried out
across various dimensions — checking for the presence of feedback at defined
communication points, the availability of gamification and its impact on student
learning levels, and the generation of dynamic emotional messages for students
based on the system’s operational content.

The implementation of the testing project for individual JetlQ services
requires high flexibility. Utilizing a Kanban board allows for the visualization of
the automation workflow. The board structure includes specific stages: "Layer
Analysis," "Automation Test Case Creation," "Automated Test Execution," and
"Emotional Feedback Analysis." This enables a prompt response to changes in

educational processes, for example, during examination sessions.
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Automation of Case Studies by System Layers System quality is examined
through three key layers, with specific automation cases developed for each. This
includes the automation of educational process testing, providing access to
electronic information resources, calculating scores and academic performance
ratings based on test results, completion of instructor assignments, and
monitoring the activity of students and faculty within the system. The operation
of the system’s core functions can be verified using automated tests.

Table 1

Example of system testing by layers (contours)

Layer (Contour) Testing Object (Cases) Testing Method

Communication CommunicationFile and | Load, integration, and
notification delivery, | manual testing of result
forum activity, | acquisition processes.
management of news and
sites, knowledge
assessment (testing).

Emotional Feedback messages, | Manual testing, surveys
gamification and activity
results,  presence  of
inquiries or complaints,
satisfaction  assessment
results.

Testing of the instant messaging system, SMS and e-mail notification
services, statistical data generation, repository data replenishment, document
management systems, and educational program management involves active
communication between services and users. When performing testing, it is
necessary to utilize both automated and manual test cases. The primary focus of
communication layer testing is on performance and data delivery reliability.

The emotional layer involves the use of automated scripts for the
collection and primary analysis of gamification results. The pilot project for

emotional layer testing includes the accumulation of data regarding inquiries
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from students and faculty to administrators and other support specialists of the
learning management system, as well as those supporting methodical, scientific,
and managerial activities. It also tracks the frequency and duration of system
downtime caused by unstable communication networks, power supply issues, etc.
Furthermore, the qualifications of specialists across various departments and
services are taken into account.

The V-model for the testing project provides for the creation of automated
tests as a software product, alongside cases for hybrid and manual testing, with
continuous implementation and result analysis. The Kanban board allows for the
distribution of all tasks among performers and over time, ensuring
comprehensive system testing.

Conclusions. The application of the V-model ensures strategic testing
integrity, while Kanban enables efficient management of automated test
development for individual JetlQ services. Categorizing testing into functional,
communication, and emotional layers allows not only for software bug detection
but also for improving the overall quality of the educational environment. Future
research will be dedicated to developing metrics for user emotional satisfaction

as a software quality indicator.
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METHODOLOGY FOR CONTINUOUS PERFORMANCE
TESTING OF EDUCATIONAL INFORMATION SYSTEMS BASED ON
K6 AND DYNAMIC QUALITY GATES

Abstract

Educational information systems operate under uneven and often
unpredictable workloads caused by examination periods, mass access to learning
materials, online assessment activities, and administrative operations. Traditional
episodic performance testing is often insufficient for such systems because
performance regressions may appear during continuous software delivery and
remain undetected until deployment. This paper proposes a methodology for
continuous performance testing of educational information systems based on k6
and dynamic Quality Gates. The methodology combines realistic educational
workload scenarios, automated execution of tests in a CI/CD pipeline, baseline-
oriented regression detection, and release validation using service-level objectives.
A low-cost experimental environment is proposed to make the approach
reproducible for universities and small development teams. The environment may
be implemented on a single virtual machine or free-tier cloud instance and is
intended primarily for regression-oriented validation rather than full-scale capacity
testing. The results show that k6-based continuous performance testing can
support early detection of performance degradation, improve release decision-
making, and provide a practical path for gradual implementation of performance
quality control in educational digital ecosystems.

The study shows that performance testing of educational systems should be

based on realistic user scenarios rather than only on generic technical request
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patterns. Critical workflows such as authentication, course access, online test
start, answer submission, and test completion should be represented as repeatable
k6 scenarios with clearly defined metrics and acceptance criteria.

A key feature of the proposed methodology is the use of dynamic Quality
Gates that combine thresholds, baselines, and service-level objectives. This
makes it possible to detect both absolute violations of performance requirements
and relative degradation compared with previously accepted behavior. As a
result, performance testing becomes not only a diagnostic activity, but also a
release control mechanism.

Keywords: continuous performance testing, educational information
systems, k6, dynamic Quality Gates, performance regression, CI/CD, low-cost

environment, baseline testing

Problem statement. Educational information systems have become a critical
component of modern digital learning environments. They support course
delivery, access to learning materials, assessment procedures, communication
between participants of the educational process, and administrative operations. In
practice, such systems operate under uneven load conditions caused by academic
calendars, examination sessions, admission campaigns, simultaneous access of
large numbers of users, and short-term activity spikes during critical learning
events. Because of this, performance stability becomes an essential requirement
for the continuity and quality of educational services.

Analysis of recent research and publications. Traditional performance
testing is usually applied before release or during isolated infrastructure
validation. Although such testing remains important, it is often insufficient in
rapidly evolving software delivery processes. In CI/CD environments, changes in
code, configuration, dependencies, and infrastructure may introduce performance

regressions long before they are discovered by conventional testing practice. As
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a result, systems may formally pass functional verification while still degrading
in response time, stability, or throughput after deployment. Continuous delivery
practice emphasizes early and repeated verification of quality attributes,
including performance [1; 2].

This issue is especially important for educational systems, where
performance degradation directly affects critical user’s scenarios. Delays during
authentication, slow course loading, unstable online testing sessions, or failures
during answer submission may disrupt the educational process and reduce user
trust in the platform. Therefore, performance validation should be integrated into
the software delivery lifecycle and should support release-oriented decision-
making rather than remain an isolated post-development activity.

The main contribution of this paper is a methodology for continuous
performance testing of educational information systems based on k6 and
dynamic Quality Gates. k6 is selected as the execution layer because it supports
scenario-based workload modeling, threshold-based pass/fail validation, and
integration with CI/CD and monitoring environments [3; 4]. The proposed
methodology combines realistic educational workload scenarios, automated test
execution, and adaptive release validation based on thresholds, baselines, and
service-level objectives. Modern distributed architecture also increases the need
for observability and systematic monitoring. Site Reliability Engineering
emphasizes service-level indicators and service-level objectives as a basis for
reliability-oriented engineering decisions [5]. Systems performance engineering
highlights the importance of latency, throughput, saturation, and resource
behavior as interrelated indicators rather than isolated metrics [6]. Microservice-
based systems additionally require scenario-level and service-level validation
because a single user operation may depend on several backend components [7].
The use of k6 is relevant in this context because it supports script-based scenario

definition, threshold-based validation, and integration into automated pipelines.
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However, the scientific and applied problem is not the adoption of k6 itself, but
the development of a methodology in which k6 acts as an execution layer for
continuous, release-oriented performance validation. This interpretation is
consistent with recent work on performance regression testing, self-service
performance testing platforms, and integration of performance checks into
DevOps pipelines. However, the scientific and applied problem is not the
adoption of k6 itself, but the development of a methodology in which k6 acts as
an execution layer for continuous, release-oriented performance validation [8; 9].

Purpose of the article. This article presents a methodology for continuous
performance testing of educational systems characterized by fluctuating
workloads and multiple critical user services.

Presentation of the main material of the study. Educational information
systems have their own performance risks. Their load is not evenly distributed
over time: examination sessions, admission campaigns, mass testing, and
synchronous educational activities may create short but critical peaks. In such
systems, testing should not only measure infrastructure behavior but also verify
the stability of critical educational workflows. Previous stress testing of JetlQ
and related educational services showed the practical importance of checking
learning management workflows under exceptional usage conditions [10; 11].

It is based on four principles: scenario realism, automated repeatability,
release-oriented validation, and low-cost reproducibility.

Scenario realism requires that performance tests reflect actual educational
workflows instead of abstract request loops. In this study, the workload model is
centered around critical scenarios: user authentication, course access, online test
session start, answer submission, and test completion. These scenarios are
selected because they directly affect continuity of the educational process and

user trust in the platform. In k6, they can be represented as separate scenarios
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with different virtual user profiles, ramp-up phases, pacing, and acceptance
criteria.

Automated repeatability requires that performance tests be executable in a
CI/CD pipeline without manual reconfiguration. In the proposed methodology,
k6 acts as the workload generation and execution layer, while the pipeline
provides orchestration, reporting, and integration with monitoring. Test scripts
are versioned together with application code, which makes it possible to compare
release candidates under the same controlled workload.

Release-oriented validation means that the output of performance testing
should influence release control. For this purpose, the methodology introduces
dynamic Quality Gates based on thresholds, baselines, and service-level
objectives. Thresholds define explicit acceptance limits for metrics such as
response time, error rate, or throughput. Baselines represent historical
performance behavior for the same scenario. Service-level objectives define the
expected quality targets for critical educational operations. This logic is
consistent with the approach to target performance indicators developed in
earlier work on service-oriented performance evaluation.

Low-cost reproducibility means that continuous performance testing
should be applicable not only to enterprise-level infrastructure, but also to
educational environments with limited resources. Therefore, the methodology
separates regression-oriented validation from full-scale capacity testing.
Regression detection can be performed in a minimal environment because it
evaluates relative degradation compared with a stable baseline. Full-scale
capacity testing requires larger infrastructure and is executed less frequently.

The reference environment may be implemented on a cloud instance with
1-2 vCPU, 2-4 GB RAM, and 20-30 GB SSD storage. It includes Docker

Compose, the application under test, a lightweight database container, k6 as the
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load generator. This configuration is sufficient for regression-oriented
continuous performance testing.

In practical terms, the methodology includes six stages: identification of
critical educational scenarios; implementation of k6 scripts; integration of test
execution into CI/CD; collection and export of results; comparison with
thresholds and baselines; and generation of a Quality Gate decision for the
release.

As shown in Figure 1, the methodology begins with the identification of

critical educational scenarios.

Critical educational scenarios

authentication | course access | test start | answer submission | test completion

4

k6 scenario scripts

workload profile | think time | ramp-up | virtual users

L

Cl/CD pipeline

automatic execution after code or configuration changes

1

Performance metrics

P35 response time | error rate | throughput | completion rate

L

Threshold and baseline comparison

SLO limits and historical stable behavier

L

Dynamic Quality Gate

pass | fall | warning

|

Release decision

approve release | block release | require investigation

Figure 1. Architecture of k6-based continuous performance testing with

dynamic Quality Gates
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These scenarios are transformed into k6 scripts that reproduce user
behavior under controlled workload conditions. The scripts are executed
automatically in the CI/CD pipeline, and the collected metrics are compared with
predefined thresholds and baseline values. The final output is a dynamic Quality
Gate decision that determines whether the release candidate can be approved,
blocked, or marked for additional investigation.

The Dynamic Quality Gate is defined as a release control mechanism that
evaluates the results of continuous performance testing against acceptance rules.
Unlike static pass/fail checks based only on fixed thresholds, the dynamic gate
combines static criteria with baseline-aware comparison and scenario criticality.

Let m denote a performance metric observed during execution of scenario
s. The gate decision is based on the comparison of the observed value V;(m) with
a threshold T,(m) and a historical baseline B;(m). A simplified gate condition is
represented as follows:

1, ifV;(m) < T,(m) and A,(m) < &
0, otherwise

Q6;(m) = | @

where QG,(m) is the Quality Gate result for metric m in scenario s; value
1 means that the gate passes, while value 0 means that it fails. V;(m) is the
observed metric value, T,(m) is the allowed threshold, 4,(m) is the deviation
from the baseline, and &, is the maximum acceptable baseline deviation for the
scenario.

The deviation from the baseline is expressed as:

_ Vs(m)-Bs(m)

As(m) = ==~ ()
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where B;(m) is the baseline value of metric m for scenario s. Formula (2)
makes it possible to capture regressions even when the absolute threshold is not
violated, but the service behaves significantly worse than in previous stable runs.

The model assumes that different scenarios have different gate sensitivity.
For example, answer submission in an online testing service should be treated as
more critical than access to a non-essential informational page. Therefore,
stricter thresholds and smaller allowable deviations should be assigned to
educationally critical operations. Within k6, threshold logic can be directly
encoded in test scripts, while baseline comparison can be implemented as an
additional evaluation step in the CI/CD pipeline.

To illustrate the applicability of the proposed methodology, an educational
information system similar to JetlQ is considered as a representative case of a
distributed digital learning environment. The selected case reflects the operational
logic of an E-University ecosystem, where several critical services support user
authentication, access to learning materials, online assessment, and administrative
workflows.

The case study focuses on five performance-sensitive scenarios: user
authentication, course or workspace opening, online test session start, answer
submission during an active test, and test session completion. These scenarios
directly affect continuity of the educational process. In particular, answer
submission and test completion are critical operations because their degradation
may lead to loss of user progress or interruption of assessment activities.

Within the proposed methodology, each critical scenario is implemented as
a dedicated k6 script or as a coordinated set of k6 scenarios. Scenario
configuration includes virtual user behavior, request sequence, think time, ramp-
up profile, expected thresholds, and baseline-aware interpretation rules. For the
online testing module, a script may simulate a user who authenticates, opens a

test session, submits several answers, and completes the test. The primary
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metrics include p95 response time for answer submission, request failure rate,
authentication latency, session completion success rate, and selected
infrastructure indicators.

The low-cost environment supports three levels of validation, shown in
Table 1. This layered structure allows educational institutions to introduce
continuous performance testing gradually without requiring expensive
infrastructure from the beginning.

Table 1

Levels of k6-based performance validation in educational information

systems
VEllEHen Purpose Environment 2 G Main output
level frequency
Smoke Detect obvious ClI/CD  runner Each commit Quick
performanc | performance or merge .
: or small VM pass/fail result
e check degradation request
Baseline Compare release Low-cost VM Dynamic
. ! : . Before release :
regression  candidate with  or staging Quality Gate
: . approval ..
test stable baseline instance decision
Evaluate behavior Dedicated Capacity  and
Extended under expected ' staging or Periodically or pactty
: bottleneck
load test academic peak ' cloud before exams report

load resources

The proposed methodology provides a practical mechanism for introducing
continuous performance validation into educational information systems under
limited infrastructure conditions. Its main result is the integration of k6-based
scenario execution, baseline comparison, and dynamic Quality Gate logic into a
repeatable CI/CD-oriented process. This makes it possible to detect performance
degradation before deployment and to use testing results directly in release

decision-making.
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The use of a low-cost environment changes the interpretation of
performance testing results. Its purpose is not to determine the absolute
maximum capacity of an educational platform, but to detect relative performance
regressions between software versions. A small test environment cannot fully
reproduce production-scale traffic, but it can reveal whether a new release
introduces slower response times, higher error rates, or unstable behavior under
the same controlled workload.

The methodology separates two levels of validation. The first is
regression-oriented continuous testing, which can be executed frequently in a
low-cost CI/CD environment. The second is full-scale capacity testing, which
requires more powerful infrastructure and should be executed periodically or
before high-risk academic events such as examinations, admission campaigns, or
mass online assessment sessions. This separation makes the approach realistic for
educational institutions with limited computing resources.

The main advantage of the proposed approach is economic accessibility.
Educational institutions and small development teams can introduce continuous
performance testing without deploying a complex Kubernetes cluster or
maintaining expensive observability infrastructure. At the same time, the
methodology remains compatible with more advanced environments. If
additional resources become available, the same k6 scripts and Quality Gate
logic can be reused with Prometheus, Grafana, Kubernetes, cloud runners, or
dedicated staging environments.

The limitations of the low-cost environment should also be recognized. It
IS not suitable for determining the final scalability limit of the system or
validating the maximum number of simultaneous users. It is also sensitive to
resource noise caused by shared infrastructure. Therefore, results should be
interpreted primarily as regression indicators rather than absolute production

capacity measurements.
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Conclusions. This paper proposed a methodology for continuous
performance testing of educational information systems based on k6 and dynamic
Quality Gates. The methodology is aimed at early detection of performance
regressions and release-oriented validation of critical educational services in
CI/CD environments.

The proposed low-cost implementation demonstrates that continuous
performance testing can be introduced gradually, even under limited
infrastructure conditions. A small virtual machine or free-tier cloud instance is
sufficient for regression-oriented validation if the goal is to compare releases
under the same controlled workload. Full-scale capacity testing remains
necessary for evaluating maximum throughput, but it can be performed less
frequently and in a dedicated environment.

The practical value of the approach lies in improving reproducibility of
performance tests, reducing the risk of deploying releases with hidden
performance regressions, and supporting faster identification of bottlenecks in
critical educational workflows. Future research may focus on formalizing
dynamic baseline calculation, automating Quality Gate configuration, and
validating the methodology on real educational platforms under different

academic load profiles.
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VITALITY AND VITAL SECURITY: SOCIO-PHILOSOPHICAL
FOUNDATIONS OF RESILIENCE FORMATION IN CRITICAL LIFE
SITUATIONS

Abstract

The article offers an interdisciplinary socio-philosophical, psychological,
and anthropological analysis of vitality as an integrative category that
characterises the capacity of individuals and social communities to preserve life
potential, value-based orientation, and subjectivity under conditions of critical life
situations. The methodological relevance of introducing the authorial concept of
the vital-crisis situation is substantiated as an analytical framework for describing
states in which intensive threats are combined with a deficit of coping resources,
thereby significantly increasing the risk of loss of viability, autonomy, and
subjectivity.

It is demonstrated that vitality cannot be reduced to psychophysiological
parameters of functioning, but rather constitutes a multidimensional
anthropological ~ phenomenon  encompassing  bodily,  psycho-emotional,

motivational, and moral-value components. Vitality is realised through the
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subject’s capacity to make responsible existential choices and to preserve dignity
in boundary states characteristic of critical life situations. Boundary and vital-
crisis states are interpreted as sensitive indicators of the level of vitality, since it is
precisely under such conditions that the distinction between constructive and
destructive modes of experiencing reality becomes most explicit, determining the
preservation or erosion of subjectivity.

On the basis of a synthesis of philosophical, psychodynamic, stress-related,
and psychometric approaches, the theoretical preconditions for the
operationalisation of vitality are clarified, and its interrelation with the phenomena
of resilience, adaptive energy, and moral autonomy is explicated. The antivital
consequences of deliberately destructive social influences are outlined,
manifesting themselves in decreased life tone, erosion of value-normative
orientations, and growing existential and social vulnerability.

In conclusion, the conceptual integration of vitality with vital security is
substantiated as a humanitarian and anthropocentric paradigm aimed at integrating
individual life resources with legal, educational, psychosocial, and institutional
mechanisms of support and prevention of degradation of the individual’s internal
life potential.

Keywords: vitality; vital security; vital-crisis situation; boundary states;

resilience; institutional ethicality (Sittlichkeit); vital victimhood; existential choice.

Introduction

In the contemporary world marked by multidimensional threats, the problem
of preserving life and human integrity acquires renewed theoretical and practical
significance. The full-scale war in Ukraine, terrorist attacks, massive missile and
aerial strikes, information-psychological operations, and systemic humanitarian
crises create an environment in which individuals, communities, and social

institutions constantly function under conditions of heightened uncertainty, risk,
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and the threat of losing social and existential support [14]. Such a condition
imparts a marginal character to social existence in the sense of socio-existential
boundary conditions and the marginalisation of certain social groups, manifesting
itself in a departure from stable normative, value-based, and institutional
frameworks of being [10; 11].

In response to this complex of crises, the need for a specific approach to
security becomes increasingly evident — namely, the concept of vital security. It is
grounded in the recognition that the protection of life and physical health,
although necessary, constitutes an insufficient condition for sustainable survival
and development under multifactorial threats [14]. Vital security is oriented
towards preserving mental and social integrity, human dignity, freedom of moral
choice, and the individual’s capacity to remain a subject of action even in
situations of violence, uncertainty, and prolonged crisis pressure [12; 13; 15-17]

The category of vitality, widely developed in philosophical anthropology,
psychology, and biomedical sciences, emerges as a key concept for understanding
what enables individuals to withstand the burden of war, extreme crisis situations,
trauma, loss, and destruction [1; 3; 4].

Within contemporary socio-philosophical reflection, it is emphasised that
the analysis of vitality leads to an unstable boundary between constructive and
destructive forms of social experience. The problem of life force arises primarily
in the context of the individual’s capacity to remain “on the side of life” in
boundary situations, when the subject encounters demands of reality that exceed
adaptive capacities and internal reserves. Under such conditions, vitality manifests
itself not merely as a psychophysiological resource, but also as an existential and
moral capacity to preserve integrity, meaningful orientation, and subjectivity [8; 9;
10]. This perspective encompasses not only the biopsychological dimension but

also a deeper existential level: human vitality appears as a morally charged
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capacity to choose the constructive precisely where the logic of destruction seems
inevitable.

Within the framework of this study, vital-crisis situations are
conceptualised as states of individual or collective existence in which high-
intensity threats converge with a deficit of coping resources, and the boundary
between life and death, integrity and destruction assumes the character of an
Immediate existential reality. The authorial concept of the vital-crisis situation
captures not merely the presence of danger, but a qualitative transformation of the
subject’s internal conditions of existence, manifested in heightened vulnerability, a
narrowing of the horizon of meanings, intensified moral choice, and an increased
risk of loss of subjectivity. Under such circumstances, the balance between
constructive and destructive modes of experiencing reality becomes decisive,
directly shaping the preservation of dignity, resilience, and the capacity for
meaningful action. Accordingly, the introduction of the concept of vital-crisis
situations establishes a necessary methodological bridge between the analysis of
boundary conditions and the subsequent development of the concepts of vitality
and vital security [12; 13].

This study adopts an interdisciplinary socio-philosophical perspective
grounded in philosophical anthropology, the psychology of crisis states, and
humanitarian-oriented security approaches [14].Its methodological foundation
rests on conceptual-analytical and hermeneutic approaches, which enable a refined
clarification of the categories vitality, boundary conditions, and vital-crisis
situation, as well as their systematic correlation with the concepts of resilience,
moral autonomy, and adaptive energy [8; 9].

In this study, operationalisation is understood primarily as the theoretical
delineation of potential indicators and analytical levels of vitality and related
states, thereby providing a foundation for subsequent empirical validation. The

method of theoretical synthesis facilitates the integration of philosophical,
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psychodynamic, stress-related, and psychometric interpretations of vitality [3; 7],
while conceptual modelling is employed to substantiate the relationship between
vitality and vital security as an anthropocentric humanitarian paradigm [12; 13].

Contemporary psychological and social research emphasises the
multidimensional nature of vitality, conceptualising it as an integrative
phenomenon encompassing bodily energy, emotional-volitional resources,
motivational orientation, inner freedom, the capacity for self-actualisation, and the
preservation of personal dignity. Of particular significance is the concept of
anthropic vitality, which describes human vitality as an integration of physical,
psychological, and moral forces [8; 10; 11]. War and crisis-related forms of
violence constitute an environment that deliberately undermines this integration,
generating boundary situations in which not only physical endurance but also the
capacity to preserve values, identity, and social agency is critically tested [6; 8;
14]. At this intersection, the concept of vital security emerges as a humanitarian
and anthropocentric paradigm that integrates the protection of life and health with
the safeguarding of mental integrity, dignity, moral orientation, and the
individual’s capacity for resistance to destructive influences [12; 13; 14]. Unlike
traditional security models that focus primarily on external factors, vital security
conceptualises the individual as the central referent and regards vitality as a key
resource of state and societal resilience [12; 13].

In light of these contemporary challenges, it becomes imperative not only to
renew scholarly attention to the category of vitality, but also to develop a
conceptual model that integrates the individual’s internal life force with
institutional mechanisms of its preservation.

This shift enables a transition from understanding vitality as an individual
state toward conceptualising it as the foundation of vital security — an integrated

system that supports society’s capacity to withstand extreme crisis-related threats,
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dehumanisation, and large-scale destructive processes characteristic of
contemporary Ukraine.

Problem Statement.

The problem of vitality becomes particularly acute precisely when an
individual, a community, or a professional group finds itself in a boundary
situation in which the question of preserving life and subjectivity acquires an
explicitly existential character. The practical experience of the full-scale war in
Ukraine convincingly demonstrates that under conditions of prolonged violence,
constant threats of physical destruction, and the disruption of social ties and
habitual life-support institutions, decisive significance is attributed not only to
material resources or the level of external protection, but also to the internal vital
resources of individuals and communities [8; 12; 13].

In particular, behavioural patterns observed among civilians, medical
professionals, educators, volunteers, and military personnel in zones of active
hostilities indicate that the capacity to preserve moral orientation, identity, a sense
of dignity, and inner autonomy functions as a key factor of survival, adaptation,
and recovery. This experience leads to the conclusion that vitality cannot be
regarded exclusively as an individual psychological characteristic, but must
instead be conceptualised as a systemic resource of resilience that is formed,
sustained, and reproduced through the interaction of personal, social, and
Institutional factors [6; 8].

Accordingly, war as a boundary socio-existential experience provides
grounds for rethinking vitality as a practically verified foundation of vital security,
manifested not only in the capacity to resist destruction, but also in the ability to
preserve humanity, social agency, and recovery potential even under conditions of
radical threats to existence [12; 13].

Contemporary conditions of war and multifactorial crisis threats generate an

environment of heightened and persistent risk, within which the analysis of crisis
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consciousness requires careful consideration of the interaction between individual
and social determinants. In this context, diverse neurotic symptoms accompanying
social conflicts in transitional societies emerge as the outcome of the intersection
between personal psycho-emotional processes and structural social
transformations [3; 6].

From an analytical perspective, recourse to theories of identity development
acquires particular methodological significance, since it makes it possible to trace
how individual crisis experiences are linked to large-scale historical, social, and
cultural transformations.

E. Erikson’s assertion that identity crisis in individual life cannot be
separated from the crisis dynamics of historical development necessitates the
integration of macro- and micro-sociological perspectives in the analysis of
conflict-related and neurotic states of the personality under conditions of profound
societal rupture [6].

For individuals situated in conditions of marginality, vitality cannot be
reduced to mere biological survival; rather, it emerges as an internal life force that
sustains dignity, moral orientation, the capacity for meaningful action, and sense-
making even in situations of radical danger — that is, in a boundary condition
“between life and death” — enabling the individual to remain “on the side of life”
[8].

The boundary situation, as a socio-existential phenomenon, assumes in its
vital-crisis manifestations the character of an extreme intensity of being, in which
the rupture between constructive and destructive modes of human experience
becomes sharply pronounced. Under conditions of such existential intensity,
constructive experience supports the preservation of personal integrity and the
maintenance of capacities for empathy, reflection, and social interaction, whereas

destructive experience precipitates the fragmentation of the integrated self, a

202



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 4.

decline in life tone, a loss of trust in the world and in others, and the formation of
depressive and aggressive patterns of response [3; 8].

Vital-crisis situations in contemporary society may be characterised as
systemic states of destabilisation arising from war, violence, social ruptures, or
large-scale humanitarian shocks, thereby reproducing conditions of boundary
existence. A defining feature of such situations is that individuals or communities
confront real or potential threats to life, security, and identity, while behavioural
and psychological responses are shaped not only by external circumstances, but
also by the level of internal life force, motivational structure, emotional resilience,
and the degree of moral integration of the individual or group [12; 14].

The problematic nature of the situation under analysis is further intensified
by the fact that crisis states burdened by social anomie acquire a distinctly anti-
vital character. Anomie (from the Greek anomia, meaning “lawlessness” or
“absence of norms”) in socio-philosophical and sociological discourse denotes a
condition of disintegration of the normative-value system of society, in which
generally accepted norms, values, and behavioural rules lose their regulatory
capacity or become internally contradictory, while new mechanisms of social
regulation have not yet been established [11].

Under such conditions, crisis processes affect not only the external
parameters of human activity but also undermine the internal resources of
resilience of both individuals and communities, eroding moral-value orientations,
a sense of meaning, and the capacity for constructive and responsible action [8;
11]. The anti-vital effect of such states manifests itself not merely in the
generation of fear, loss, and material destruction, but also in the formation within
mass consciousness of feelings of helplessness, devaluation of effort, and the
conviction that active existential choice is no longer possible.

In this context, the imperative emerges for a conceptual rearticulation of

vitality as a resource that determines the individual’s capacity to affirm
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constructive modes of orientation, sustain subjectivity, and preserve moral
coherence in situations governed by the logic of destruction.

Concurrently, it becomes necessary to transcend an exclusively individual-
psychological interpretation of vitality in favour of a socio-institutional model of
its protection — namely, the articulation of the concept of vital security. Such
integration lays the conceptual groundwork for the development of a
comprehensive system of safeguarding and sustaining human life force, capable of
securing its continuity even within the boundary condition “between life and
death” — under conditions of war, extreme crisis threats, and other forms of
organised violence [12; 13].

The Aim of the Study.

The aim of this study is to provide a theoretical and methodological
substantiation of vitality as a foundational philosophical and psychological
category that determines individual resilience in boundary and vital-crisis
situations, conditions of extreme crisis threats, social destabilisation, and violent
ruptures, as well as to elucidate its interrelation with the concept of vital security
as an integral system for safeguarding and sustaining human life, dignity, and
psychosocial integrity [8; 12; 13].

Within the framework of the stated aim, the study undertakes an analysis of
key theoretical approaches to the conceptualisation of vitality in contemporary
philosophy and social science, in particular within philosophical anthropology,
psychodynamic and stress-related models, as well as current interdisciplinary
concepts of resilience and psychosocial adaptation [1; 2; 3; 4; 5].

The research is further directed toward identifying how the concept of
vitality may serve as a theoretical foundation for the development of vital security
as a new humanitarian paradigm capable of safeguarding human life force under
conditions of multifactorial threats, war, and prolonged crisis transformations [12;
13; 15-17].
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Analysis of Recent Research and Publications.

The problematics of vitality as an expression of human life force span a
broad disciplinary spectrum, extending from philosophical anthropology and
psychology to medicine, sociology, and the humanities. Contemporary
understandings of vitality are rooted in classical philosophical thought. Aristotle,
through the concept of entelechy, articulated an inner principle of vital
actualisation, while H. Bergson subsequently elaborated the idea of élan vital as a
creative impulse sustaining the dynamism of life [1; 2]. These perspectives
established the conceptual groundwork for interpreting vitality as a phenomenon
irreducible to biological mechanisms alone, instead expressing the inner dynamics
of life as manifested in its volitional, spiritual, and existential dimensions.

In the twentieth century, the concept of vitality received further elaboration
within the psychoanalytic tradition. S. Freud, in his economic model of the
psyche, conceptualised psychic energy (cathexis) as the foundation of human
activity and vital tone, linking its depletion to the emergence of neurotic states [4].
C. G. Jung, W. Reich, D. Winnicott, and other theorists interpreted vitality as an
expression of integrated psychic energy, emphasising that internal conflicts,
frustrations, and trauma diminish vital impulse, whereas the harmonisation of
inner psychic structures restores access to life energy [5]. A particularly significant
contribution to the medico-psychological dimension was made by H. Selye, who,
within the framework of stress theory, formulated the concept of ‘“adaptive
energy” — an immaterial yet critically important resource that determines the
organism’s capacity to respond to threat and maintain equilibrium [3].

Eastern intellectual traditions have likewise exerted a substantial influence
on contemporary interpretations of vitality, most notably through the Chinese
concept of Qi and the Japanese Ki, which conceive life force as a dynamic flow of
energy that can be cultivated, restored, and balanced through practices of

breathing, movement, mindfulness, and bodily harmony. These perspectives have

205



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 4.

further expanded the understanding of vitality as a phenomenon integrating bodily,
emotional, spiritual, and social dimensions.

A significant stage in the development of scientific conceptions of vitality
was marked by the establishment of systems for its empirical measurement, which
facilitated the transition from abstract-theoretical reflection on life force to its
operationalisation in psychological and medico-social research. Within this
framework, vitality is conceptualised as a subjectively experienced state of
internal energy, activity, and vital tone, reflecting the individual’s capacity to
sustain goal-directed activity, psychological equilibrium, and adaptive interaction
with the social environment.

Thus, within psychometric approaches, the POMS questionnaire (McNair,
Lorr, Droppleman) identified the factor of “energy/activity” associated with
positive mental states and a general sense of vital capacity [7]. This is of
fundamental importance, as it opens the possibility of operationalising vitality as a
measurable indicator of individual resilience under conditions of crisis and
boundary situations.

Subsequent empirical investigations have demonstrated that vitality displays
well-defined behavioural correlates, including levels of physical and cognitive
activation, motor dynamism, attentional focus, and the capacity to sustain
prolonged goal-directed engagement even under conditions of sustained strain.

The elaboration of clinical indicators of life energy within medico-
psychological research has enabled vitality to be conceptualised not merely as a
psychological phenomenon, but as an integrative marker of quality of life, overall
health, and adaptive potential, encompassing physical, psycho-emotional, and
motivational dimensions of human functioning.

Consequently, within contemporary psychology vitality has consolidated its
status as a formalised construct amenable to quantitative assessment and

applicable to the diagnostic evaluation of individual resilience.
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Within socio-philosophical inquiry, vitality is construed as a quality that
becomes activated under conditions of radical danger and in states of precarious
tension between constructive and destructive modes of social experience. Under
such circumstances, the problem of life force manifests itself with particular acuity
in boundary situations, when the subject stands at the threshold between life and
death and is compelled to enact an existential choice oriented toward the
preservation of life [8].

This conceptual framing provides the basis for articulating the existential
dimension of vitality, within which vitality is understood not merely as a resource
for survival, but as the capacity for reflective, value-mediated choice in contexts of
radical threat.

Current psychological research conceptualises vitality as an integrative
construct that brings together bodily energy, emotional resilience, motivational
orientation, subjective well-being, and the individual’s inner freedom. Vitality is
further understood as a dynamic resource whose level fluctuates in response to the
intensity of stress, the availability of social support, value orientations, and the
individual’s capacity for self-regulation.

Of particular relevance to the present study is the concept of anthropic
vitality, according to which human vitality is conceived not merely as a biological
resource, but as the capacity to preserve personal integrity, moral autonomy,
dignity, and subjectivity. From this perspective, anthropic vitality functions as a
criterion of resilience under conditions of war, extreme crisis threats,
dehumanisation, and profound social ruptures [12; 13].

Vitality (Lat. vitalis — “pertaining to life””) emerges as a multidimensional
philosophical and psychological category encompassing not only the bodily-
biological dimensions of human functioning, but also the psychic, emotional-
volitional, motivational, and moral-value components that constitute the

individual’s inner life force. In this sense, vitality is understood not as a static
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state, but as an integrative resource of the subject that determines the capacity to
sustain resilience, subjectivity, and dignity in boundary — particularly vital-crisis
— situations characteristic of war and other forms of existential and social
destruction [15; 16].

Of particular importance for the present study is the concept of anthropic
vitality, according to which human vitality is construed not merely as a biological
resource, but as a capacity to preserve personal integrity, moral autonomy, dignity,
and subjectivity. Within this conceptual framework, anthropic vitality functions as
a criterion of resilience under conditions of war, extreme crisis threats,
dehumanisation, and profound social ruptures [12; 13].

The historical origins of the category of vitality can be traced to ancient
philosophy, where Aristotle conceptualised entelechy as an inner energy directing
the organism toward the actualisation of its own nature and potentiality. In early
modern philosophy, H. Bergson further developed this idea through the concept of
élan vital — the creative impulse of life that overcomes inertial resistance and
endows living development with a distinctive dynamism. These approaches
established the foundations for understanding vitality as an ontological ground of
existence that cannot be reduced to biological mechanisms [1; 2].

Subsequent conceptions of vitality evolved within the psychoanalytic
tradition. In Freud’s framework, psychic energy functions as a central condition of
subjective activity: its free circulation sustains psychological health and the
capacity for self-realisation, whereas its blockage leads to neurotic disturbances,
exhaustion, and a decline in vital tone [4]. Jung, Reich, Winnicott, and other
representatives of psychodynamic thought interpreted personal energy as a
dynamic complex integrating bodily, emotional, and spiritual dimensions into a
unified structure of the self (a coherent “I” that ensures inner integration and

subjectivity) [5]. Within this conceptual logic, vitality is understood both as an
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indicator of inner harmony and as a factor determining the capacity to overcome
traumatic experience.

Contemporary scholarly thought increasingly reflects a shift from
understanding vitality as an internal energetic state toward its interpretation as a
complex anthropological phenomenon that determines the resilience of both
individuals and societies in the face of military, crisis-related, and social threats,
particularly in vital-crisis situations associated with the risk of depletion of life
force and the erosion of subjectivity. Such an approach establishes the conceptual
foundation for the development of vital security as a state of protection of human
life force [12; 13; 17].

Conceptual Results and Discussion

Under conditions of war, extreme crisis threats, and prolonged social
instability, particular significance is attached to the individual’s capacity not only
to survive physically, but also to preserve inner integrity, subjectivity, and moral
orientation [8].

Within these circumstances, a specific type of socio-existential experience
becomes salient — vital-crisis situations, in which threats to life are combined with
the risk of depletion of internal life force, the erosion of meaning orientations, and
the loss of subjectivity [6; 8].

In the present article, the vital-crisis situation is treated as an analytical
framework rather than as a synonym for danger or stress. It is understood as a
specific configuration of socio-existential conditions in which: (1) the threat is
characterised by high intensity and prolonged duration; (2) coping resources
(psychological, social, and institutional) are insufficient or exhausted; (3) horizons
of meaning are narrowed and normative—value supports are weakened; and (4) the
risk of losing autonomy and subjectivity increases. Such an analytical framework
makes it possible to coherently integrate the analysis of boundary existence with

the further conceptual elaboration of vitality and the transition toward the concept
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of vital security as a system for sustaining the life potential of individuals and
communities [6; 8].

Contemporary psychology has made substantial progress in the operational-
isation of the concept of vitality. Within this approach, the notion of subjective vi-
tality has emerged, encompassing the phenomenologically experienced sense of
energy, activity, and inner dynamism of the individual, and is regarded as one of
the key indicators of vital tone and psychosocial capacity [7].

Empirical research demonstrates that vitality is constituted by a
constellation of interrelated factors, including physical health, emotional
resilience, personal autonomy, motivational engagement, and value orientation.
Crucially, vitality cannot be confined to a purely psychophysiological parameter;
rather, it operates as an indicator of the individual’s holistic engagement with lived
experience, wherein moral judgement, reflective capacity, and tolerance for
uncertainty assume a formative role in shaping existential orientation and
behavioural coherence [7; 8].

Within medical psychology, vitality may be interpreted through the lens of
H. Selye’s stress theory, which introduced the notion of adaptive energy as a key
resource of the organism determining its resistance to threats and its capacity to
restore equilibrium. In Eastern health traditions (Chinese Qi and Japanese Ki), life
force is conceptualised as a flow of energy sustaining both bodily and spiritual
harmony. Despite differences in terminology and conceptual frameworks, these
approaches converge in a shared insight: vitality constitutes a fundamental inner
potential that enables the human being to withstand destructive influences,
preserve integrity, and realise one’s nature even under adverse existential
conditions [3; 14].

The foregoing analysis necessitates a transition toward understanding
vitality as a resource that secures not merely physical survival, but, more

fundamentally, the individual’s moral-existential capacity for choice. Within
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contemporary humanitarian perspectives, vitality is interpreted as an integral
characteristic emphasising the preservation of personal integrity, moral autonomy,
and dignity as core dimensions of human vitality [8; 10]. In this framework,
vitality emerges not simply as life energy, but as a spiritual-moral force that
sustains the human being within the horizon of humanity, enables resistance to
dehumanisation, and preserves the freedom of value-based choice even under
conditions of extreme threat.

In this regard, anthropic vitality is closely intertwined with the concept of
morality understood as the inner value—normative foundation of human vitality. In
scholarly discourse, morality is interpreted as an internal disposition of the indi-
vidual to act in accordance with conscience and free will, in contrast to moral
norms, which constitute a system of external social rules and regulatory require-
ments [10].

The term morality (etymologically derived from the Old Slavic nravi —
denoting character or an inner human quality; in the philosophical tradition
correlated with the Latin moralitas and the German Sittlichkeit) denotes the
subject’s capacity for conscious ethical choice, autonomous determination of the
boundaries of what is permissible and humane, and responsibility for one’s actions
[9]. In this sense, morality functions not as an external prescription, but as an
internal regulator of behaviour that secures the preservation of personal integrity,
dignity, and a life-affirming orientation under conditions of existential and social
threat.

Within the present study, a principled distinction is drawn between the
concepts of morality, moral norms, and ethicality (nravstvennost). The term
ethicality is employed as a category of the philosophical-anthropological tradition
to denote the deep ethical core of personality and does not carry a colloquial or

everyday connotation [9].
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Conceptually, the category of ethicality is aligned with the classical tradi-
tion of European practical philosophy, above all with Hegel’s notion of Sittlichkeit
as a form of socially embodied ethical life, as well as with contemporary commu-
nitarian interpretations of moral identity (Ch. Taylor; A. Maclintyre), within which
moral autonomy is understood as an internally grounded life practice embedded in
value narratives, traditions, and institutional contexts [9-11].

If moral norms constitute a normative—ethical system of socially
institutionalised values, rules, and prescriptions regulating individual behaviour
(moralitas), morality is understood as the individual’s inner value—normative
autonomy — that is, the capacity for responsible self-determination, conscious
ethical choice, and action in accordance with one’s conscience. Ethicality
(nravstvennost), in turn, is conceptualised as the deep anthropological and
existential core of personality, determining its orientation toward life, the
preservation of dignity, subjectivity, and humanity in boundary and crisis
situations. In this sense, Hegel’s notion of Sittlichkeit (ethical life of the
community rooted in social practices and institutions) represents the level at which
individual ethicality becomes socially embodied and consolidated within the
structure of collective existence [9-11].

For the purposes of generalisation and structural consolidation of the above
terminological distinction, it is appropriate to present it in the form of an analytical
table.

The table presented does not replace a detailed analytical discussion; rather,
it serves as a conceptual reference point for the subsequent use of the above
categories throughout the text. Hereafter, these concepts are employed in the
specified meanings as level-based analytical markers, and their repeated extended

clarification is not required unless otherwise indicated.
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Table 1

Terminological and Level-Based Differentiation of Moral-Ethical

Categories in the Context of Vital Security

Analytical Level | Concept Core Meaning (Fixed | Function  within
Usage) the Vital Security
System
Socio-normative | Moral norms An external, socially | Ensures basic
institutionalised  sys- | normative coordi-
tem of norms, values, | nation of behav-
and prescriptions regu- | iour and establish-
lating individual be- | es minimum
haviour from outside. | boundaries of
permissibility.
Anthropological- | Morality / | The subject’s internal | Sustains subjectiv-
existential Moral capacity for responsi- | ity, dignity, and
autonomy ble ethical choice, self- | the capacity for
determination, and ac- | life-affirming
tion in accordance | choice in bounda-
with conscience. ry situations.
Existential— Ethicality The deep existential- | Stabilises vitality
anthropological (nravstvennost) | moral core of personal- | in  situations of
(deep level) ity that determines ori- | radical threat and
entation toward life, | moral disintegra-
humanity, and dignity | tion.
irrespective of external
pressure.
Socio-institutional | Sittlichkeit The ethical life of the | Institutionally

community — a con-
stellation of social
practices, customs, and
institutions through
which individual mo-
rality and ethicality
acquire social form.

consolidates vital
orientation and
transforms it into a
component of so-
cietal resilience.

With reference to the tradition of classical German philosophy, it is

appropriate to note that Moralitat primarily designates the internal dimension of

the subject’s moral autonomy, whereas Sittlichkeit represents the socio-
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institutional “ethical life” of the community — that is, the established practices,
norms, and institutions through which individual morality acquires social
embodiment. It is precisely in this socio-institutional sense that the concept of
Sittlichkeit is employed in the present study [9].

Under these conditions, the individual’s inner moral core emerges as a deci-
sive factor shaping the capacity to act in accordance with the principles of good,
justice, responsibility, and humanity, thereby sustaining a resilient orientation to-
ward life even in the presence of radical threats [10]. In this understanding, mo-
rality secures the internal coherence of life choices and behavioural strategies, en-
abling the individual to preserve humanistic commitments under conditions of ex-
istential tension.

Within the scientific—philosophical domain, morality is construed as an
internal system of values and moral convictions grounded in the personal
comprehension of good and evil and determining the subject’s capacity for
autonomous moral choice. In this interpretation, it is conceptually aligned with the
traditions of European philosophical thought, in particular with the notions of
Moralitat and Sittlichkeit, which articulate the idea of inner moral autonomy and
an ethically grounded mode of life.

In contrast to moral norms as a system of externally imposed social rules
and prescriptions regulating individual behaviour alongside legal requirements,
morality emerges as an internal disposition of the personality expressing its deep
value orientation, capacity for responsible self-determination, and conscious
choice in favour of humanity and the preservation of life. Within this analytical
perspective, morality functions as a fundamental inner regulator of vitality,
sustaining personal integrity and resilience in situations of social and existential
challenge.

The conducted theoretical and methodological analysis of vitality as a philo-

sophical-psychological category substantiates the necessity of its integration into a

214



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 4.

broader security context [12; 13; 15-17]. This perspective enables a transition
from conceiving vitality merely as an internal psycho-energetic resource of the in-
dividual toward understanding it as a key anthropocentric factor in safeguarding
life, dignity, and resilience under conditions of multifactorial threats.

The conceptualisation of vitality is grounded in its systematic integration
with institutional, social, and humanitarian mechanisms of life protection,
enabling a shift beyond an exclusively individual-psychological understanding of
life force toward the formulation of the concept of vital security [12; 13; 15-17].
Within this framework, vitality is no longer treated merely as an intrapsychic
resource, but as an anthropocentric factor structuring the preservation of life,
dignity, and resilience under conditions of multifactorial threat.

At the same time, the analytical development of this paradigm necessitates
the introduction of the authorial notion of vital victimhood, understood here not as
a fixed identity position, but as a dynamic state of diminished vitality emerging
under prolonged crisis, violence, and dehumanising influences. This state reflects
the progressive erosion of life force, subjectivity, and moral autonomy, and
therefore requires targeted humanitarian prevention and supportive intervention.

From the standpoint of the present study, an authorial interpretation of
vitality is thus proposed within the framework of vital security, aimed at capturing
both the constructive and degenerative trajectories of human life potential under
conditions of sustained social and existential pressure.

For the purposes of conceptual operationalisation of vital victimhood, it is
appropriate to delineate its principal analytical indicators (criteria), which may
serve as a basis for subsequent empirical investigation and applied research [15—
17]:

1. Energetic—motivational decline. A persistent reduction in vital tone,
initiative, and the capacity for sustained goal-directed activity, accompanied by

diminished behavioural activation and motivational engagement.
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2. Semantic reduction. Constriction of future-oriented planning
horizons, devaluation of prospective life goals, and the predominance of fatalistic
or resignation-oriented cognitive attitudes.

3. Erosion of moral autonomy. Weakening of internal ethical reference
points, increased external regulation of behaviour, heightened conformity under
social or situational pressure, and reduced capacity for independent moral
judgement.

4, Deactivation of subjectivity (agency attenuation). A shift from an
active agentic position toward a predominantly reactive or objectified mode of
functioning, characterised by the dominance of passive coping strategies and
diminished self-directed action.

5. Heightened social susceptibility to manipulation. Increased
suggestibility, dependence on authoritative figures or group pressure, and the
internalisation of a victim role as a dominant behavioural and interpretative
pattern.

Vitality in the context of vital security is understood as an integral property
of individuals and communities that expresses the human capacity to preserve
inner life force, personal integrity, moral autonomy, and subjectivity in boundary
situations shaped by existential, social, or security-related threats, as well as to
exercise conscious, value-oriented choice in favour of life, dignity, and humanity
[12; 13; 15-17].

Within this interpretation, vitality appears not merely as a condition of
individual survival, but as a fundamental resource of vital security that enables
both the individual and society to resist dehumanisation, destructive influences,
and systemic crisis processes, while sustaining an orientation toward life as a basic
anthropological and axiological foundation [12; 13]. It is precisely through vitality

that vital security acquires its anthropocentric content, integrating the inner life
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resources of the person with the social, institutional, and cultural mechanisms of
their preservation and support.

This conceptual perspective makes it possible to proceed to the analysis of
the next key dimension — the interpretation of boundary and vital-crisis situations
as a specific indicator of the level of human vitality [6; 8; 12].

Military hostilities, extreme crisis events, disasters, captivity, and experi-
ences of loss create conditions in which the erasure of the boundary between life
and death ceases to be a metaphor and becomes an immediate existential reality
[8; 12].

Under conditions of radical threat, the problem of vitality acquires particular
acuity, as the subject is confronted with the necessity of an existential choice —
whether to preserve a life-oriented stance or to submit to the logic of destruction.
Boundary situations clearly demonstrate that human life force encompasses the
capacity to mobilise not only physical, but also emotional, cognitive, and value-
based resources, which collectively constitute the foundations of subjectivity, re-
silience, and responsible self-determinatio [6; 8; 12].

At the same time, such situations also reveal the limits of human vitality.
Constructive modes of experiencing crisis circumstances contribute to the
strengthening of resilience, the development of empathy, the consolidation of
meaning orientation, and the capacity to support others. Conversely, destructive
patterns of response lead to the disintegration of the coherent self, a decline in
inner vital tone, the formation of depressive and aggressive reactions, social
withdrawal, and the gradual degradation of personality [3; 8; 12].

The foregoing analysis underscores that vitality is not merely an individual
psychological attribute, but also a socially constituted resource that requires
appropriate cultural, axiological, and institutional conditions for its full
development and sustainability [10; 11; 12]. This consideration logically leads to a

transition from the analysis of boundary situations to an examination of the anti-
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vital content of crisis states, which are characterised by a persistent sense of threat,
fear, and uncertainty, a diminished capacity for constructive action, and the
erosion of moral and value orientations [3; 14].

War, alongside the interconnected humanitarian, socio-economic,
demographic, informational-psychological, and existential crises it generates,
significantly amplifies the anti-vital impact of contemporary threats, rendering
boundary situations an everyday reality. Under these conditions, every act of
sustaining vitality acquires not only individual but also social and civilisational
significance, as it directly concerns the capacity of individuals and communities to
withstand degradation, disintegration, and the erosion of humanistic orientations
[10; 12; 13].

In response to the cumulative impact of these crises, a need emerges for a
qualitatively distinct approach to security — the concept of vital security. It is
grounded in the recognition that the protection of life and physical health
constitutes a necessary but insufficient condition for sustainable survival and
human development under multifactorial threats [14]. Vital security is therefore
oriented toward the preservation of psychological and social integrity, human
dignity, the freedom of moral choice, and the individual’s capacity to retain
subjectivity and agency even under conditions of violence, uncertainty, and
prolonged crisis pressure [12; 13; 15-17].

The implementation of such an approach presupposes the integration of
legal, medical, psychological, social, and educational mechanisms which, taken
together, constitute an infrastructure of resilience for both the individual and
society [14]. Vital security thus emerges as a system of safeguards aimed at
ensuring that the individual’s inner life force is not undermined by war, crises,
disasters, or processes of dehumanisation, but instead receives the necessary
support and conditions for its preservation and further development [12; 13; 15—
17].
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Within this framework, special attention is devoted to the conceptualisation
of the role of moral integrity and moral autonomy as value-normative foundations
shaping the vitality of individuals and communities [9-11; 12].

In philosophical-anthropological terms, moral integrity (nravstvennist) is
understood as the inner moral core of the personality that determines its capacity
to act in accordance with the principles of good, justice, responsibility, and hu-
manity, thereby sustaining a stable orientation toward life under conditions of ex-
istential and social threat [10; 11].

Within the European philosophical tradition, this notion is conceptually as-
sociated with the German term Sittlichkeit, which denotes the ethical life of a
community, embedded moral practice, and the integration of individual values into
the system of social relations. In contrast to morality understood as a set of exter-
nally imposed norms and prescriptions regulating individual conduct alongside le-
gal requirements, nravstvennist and moral autonomy — as articulated within the
framework of Sittlichkeit — express the subject’s internal ethical self-
determination and capacity for autonomous moral choice [9-11].

From this perspective, human vitality proves to be intrinsically dependent
on the axiological and cultural milieu within which it is constituted and exercised,
and, consequently, on the overall ethical health of the community. Education and
upbringing assume a strategic role in this dimension, insofar as they are directed
not merely toward the transmission of knowledge and competencies, but toward
the cultivation of worldview orientations, meaning-forming structures, and moral
dispositions that constitute the very foundation of vitality and of the capacity to
withstand dehumanising influences [10; 11; 16; 17].

Yet under prolonged crisis conditions, one observes not only mechanisms of
sustaining and restoring vitality, but also processes of its systematic depletion,
structural distortion, and gradual erosion, which engender heightened existential

vulnerability in both individuals and communities [3; 14].
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Concurrently, the disruption of value-normative foundations, the erosion of
nravstvennist (moral integrity), and the degradation of the ethical milieu under
conditions of war and multifactorial crises create the conditions for the emergence
of a specific state of diminished vitality, which may be analytically conceptualised
through the category of vital victimhood. Whereas vitality functions as a resource
for the preservation of life, dignity, and subjectivity, its weakening or deformation
entails an increased vulnerability of individuals and communities to destructive in-
fluences, violence, manipulation, and processes of dehumanisation [12; 13].

Within this analytical framework, vital victimhood is conceptualised as an
analytical category denoting both a state and a dynamic process of the erosion or
substantial diminution of an individual’s inner life force, accompanied by the pro-
gressive weakening of moral autonomy, subjectivity, and the capacity for con-
structive self-determination under conditions of prolonged existential, social, and
security-related threats [12; 13].

In the context of vital security, vital victimhood denotes an integral state of
heightened existential vulnerability affecting individuals or social groups, mani-
fested in diminished resilience, the loss of meaning orientations, the disorganisa-
tion of value structures, and an increased propensity toward passivity, dependency,
fear, and the internalisation of the victim role as a dominant mode of responding to
crisis influences [12; 13].

From an analytical perspective, the dynamics of the erosion of vitality under
conditions of war and multifactorial crises may be represented as a sequential
chain of vital-crisis transformations. A vital-crisis situation emerges through the
convergence of resource deficits, states of social anomie, and dehumanising influ-
ences, leading to the erosion of meaning orientations and the weakening of indi-
vidual moral autonomy. A further consequence of this process is subjective deac-

tivation — the gradual loss of the capacity for responsible action, self-
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determination, and an active life stance — which ultimately culminates in the for-
mation of a state of vital victimhood [3; 12—14].

Conversely, the concept of vital security emerges as a coherent system of
mechanisms designed to interrupt this destructive chain [12; 13]. These mecha-
nisms encompass education and upbringing as a formative space for cultivating
value-based and meaning-oriented resilience; law as an instrument for safeguard-
ing dignity and subjectivity; psychosocial support as a means of restoring internal
resources; and social and humanitarian institutions that establish the conditions
necessary for the preservation and regeneration of the life force of individuals and
communities [14; 15-17].

It should be emphasised that the proposed concept of vital security
fundamentally differs from conventional approaches within the field of human
security, including human security, health security, and concepts of societal
resilience. Whereas these models predominantly focus on external conditions of
protection — such as access to resources, healthcare services, social infrastructure,
or the institutional capacity of society to recover — vital security foregrounds the
internal anthropological dimension of life preservation.

Its central referent is not merely a safe environment, but rather the capacity
of individuals and communities to sustain vital force, moral autonomy,
subjectivity, and an orientation toward humanity in boundary and vital-crisis
situations. Viewed from this conceptual perspective, vital security complements
and deepens existing humanitarian paradigms by integrating institutional
mechanisms of protection with the analysis of the existential, value-based, and
psychosocial foundations of human resilience [12-17].

Within the classical approaches to victimhood, analytical attention is pri-
marily directed toward criminological or psychological determinants. By contrast,
vital victimhood is conceptualised as a multidimensional, anthropocentric phe-

nomenon encompassing the moral-axiological, psychosocial, existential, and secu-
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rity-related dimensions of human existence [12; 13]. It emerges not only from in-
dividual characteristics, but also under the influence of destructive social process-
es, crisis-laden environments, and deficits in supportive institutional frameworks
[14].

In the architecture of vital security, vital victimhood is conceptualised as an
object of targeted governance and preventive intervention [12; 13; 15-17]. This
does not imply control over the individual as such, but rather the creation of condi-
tions, mechanisms, and policy frameworks aimed at reducing vital vulnerability,
restoring vitality, strengthening moral autonomy, and reactivating the subject’s
capacity for active, responsible, and life-affirming agency. On this basis, overcom-
ing vital victimhood is identified as one of the key objectives of vital security as a
humanitarian-oriented system dedicated to safeguarding life, dignity, and human
resilience under contemporary threat conditions [12; 13; 15-17].

In summary, vitality should be understood not merely as a psychological or
biological phenomenon, but as an integral anthropological resource that
determines the human capacity to preserve subjectivity, dignity, and resilience
under conditions of radical threat and multifactorial crisis dynamics [8]. Vital
security, in turn, constitutes a systemic framework for the protection and sustained
support of this resource at the levels of the individual, the community, and the
state [12; 13; 15-17]. Its humanitarian dimension entails the integration of ethical
culture, education, and legal, medical, and psychological practices, with the aim of
fostering a resilient society capable of withstanding war, dehumanisation, social
disintegration, and other global challenges confronting contemporary civilisation
[14; 16; 17].

Conclusions.

The present study confirms the achievement of its stated objectives and
substantiates vitality as a foundational philosophical and psychological category

that determines the resilience of individuals and communities in boundary and
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vital-crisis situations, including contexts of violent destructive influence, social
destabilisation, and multifactorial crisis threats [8]. The analysis demonstrates that
vitality cannot be reduced to psychophysiological parameters of functioning;
rather, it constitutes an integral anthropological phenomenon integrating bodily-
biological, psycho-emotional, motivational, and moral-value dimensions, thereby
enabling the subject to preserve life, inner integrity, dignity, and agency under
conditions of radical threat [8; 10].

In addressing the research objectives, the analysis of philosophical-
anthropological, psychodynamic, and stress-theoretical approaches demonstrates
that vitality, as a multidimensional construct, is closely associated with the
phenomena of resilience, adaptive energy, moral autonomy, and existential choice,
which collectively constitute the internal resource enabling the individual to
“remain on the side of life” under conditions of war and prolonged crisis
transformation [3; 8; 14]. It is further clarified that the preservation of vitality
depends not solely on the mobilisation of physical and psycho-emotional
resources, but equally on the maintenance of value-based orientation and the
internal moral coherence of action [9-11].

The study also establishes that boundary situations — including vital-crisis
contexts such as war, armed attacks, technological and humanitarian disasters,
systemic crisis threats, and the disruption of social environments — function as
sensitive indicators of the level of vitality in both individuals and communities.
Under such conditions, the differentiation between constructive and destructive
modes of experiencing reality becomes especially acute, directly shaping the
preservation or erosion of resilience, agency, and the capacity for responsible
action [8].

It is theoretically substantiated that prolonged crisis-related, violent, and

dehumanising influences may lead to a systemic erosion of vitality, manifested in
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a sustained decline in vital tone, semantic contraction, erosion of moral autonomy,
deactivation of agency, and increasing social vulnerability [3; 14].

On this basis, the scholarly legitimacy of delineating vital victimhood as an
analytical category is established, as it captures a condition of diminished vitality
and heightened susceptibility of individuals and communities to destructive,
manipulative, and dehumanising influences [15-17].

One of the key outcomes of the present study consists in elucidating the
relationship between vitality and the concept of vital security. It is demonstrated
that the transition from an exclusively individual-psychological understanding of
life force toward its interpretation within a security-oriented framework provides
the conceptual foundation for the formation of vital security as an integral
humanitarian and anthropocentric system aimed at the protection and support of
life, dignity, and human psychosocial integrity [12; 13; 15-17]. Such a system
integrates internal resources of vitality with legal, educational, psychosocial, and
institutional mechanisms for their preservation and sustainable reinforcement.

It has been established that morality and moral integrity (in the sense of
Sittlichkeit) constitute the core value-normative foundations of vitality, ensuring
the internal coherence of life decisions, the capacity for responsible value-based
choice, and a stable orientation toward life even under conditions of existential
strain [9-11]. Within this perspective, education and upbringing emerge not
merely as instruments of knowledge transmission, but as strategic determinants in
the cultivation of individual and collective resilience.

In summary, under the contemporary conditions of war and multifactorial
crises, vitality manifests not merely as an individual psycho-energetic resource,
but as a fundamental anthropological foundation of vital security. It determines the
capacity of both individuals and society to withstand dehumanisation, destructive
influences, and crisis dynamics, while sustaining an orientation toward life as a

basic axiological and existential principle [12; 13; 15-17].
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OIITUMIBALIA CKIIAAY EJIEKTPOJIITIB JJIA "3EJEHUX"
BOJJHEBUX TEXHO.JIOT' T

OPTIMIZATION OF ELECTROLYTE COMPOSITION FOR
"GREEN" HYDROGEN TECHNOLOGIES

Anomauis

Cy4acHuil cTaH pO3BUTKY BOJAHEBOI €HEPreTUKU MOTPeOye KapAUHAIHHOTO
MiABUIIEHHS €()EeKTHUBHOCTI MPOIECIB E€JIEKTPOII3y BOAM i 3a0e3MedeHHS
CTAJIOTO Tepexoay 1m0 Oe3ByrierneBoi ekoHomiku. KirodoBum Qakrtopom, 10
BHU3HAYA€ MPOAYKTHBHICTh Ta JOBTOBIUHICTH €IEKTPOJII3EPiB, € XIMIYHHMA CKIIa]a
EIEKTPOIITY, SIKUW O€3MmocepeIHb0 BILUIMBAE HA TEPEHAIPYTY Peakilii BUIIICHHS
BOJHIO Ta CTaOUTBHICTH €JEKTPONHUX MarepiamiB. [lana poOoTa mpucBsUeHA
po3pobmi  Meromosiorii  onTmMizarmii  0araTOKOMIIOHCHTHUX €JICKTPOIITHYHUX
CUCTEM IUISIXOM MO€HAHHS TPAAUIIMHUX €JIEKTPOXIMIYHUX METO/AIB Ta Cy4acCHUX

U(ppPOBHUX IHCTPYMEHTIB.
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B Mexax [OCHUIKEHHA pO3IJSHYTO BIUIMB PI3HUX J00aBOK Ta
KOHLEHTpAL[IHHUX MapaMeTpiB JYKHUX 1 MOJIMEPHUX €JEKTPOJITIB Ha KIHETUKY
nepeHocy 3apsagay. OcoOnuBa yBara MNPUAUISETbCS MYJIbTHAUCIUIUIIHAPHOMY
migxony, ne mudpoa TpaHchopMmallisi BUCTYMA€E SIK THCTPYMEHT MPUCKOPEHHS
HAyKOBOTO TMOIIYKY. 3aMiCThb TPUBAJIOIO METOAY «CHpPOO 1 MOMMIOK», aBTOPHU
MPOMOHYIOTh ~ BHUKOPHUCTAHHS  JTOPUTMIB ~ MAIIMHHOTO  HAaBYaHHSA  JUIS
MPOTHO3YBaHHS (PI3UKO-XIMIYHUX BJIACTUBOCTEM CUCTEM Ha OCHOBI OOMEXKEHOT
BUOIPKU €KCIIEPUMCHTAIbHUX JIAHUX.

[IpakTyHa dYacTMHA cTaTTl 0a3yeThcs Ha TMOOYAOBI MaTeMaTHYHUX
MOJIEJICH, 10 OMUCYIOTh B3aEMO3B'SI30K MIXK 10HHOK MPOBIJHICTIO, B’S3KICTIO Ta
KOPO31i{HOI0 aKTHUBHICTIO €JEeKTPOJITIB. BHUKOpHUCTaHHS METOJIB T'paal€HTHOIO
OyCTUHTY Ta HEUPOHHUX MEpEeX JO3BOJIMIO 1ACHTHU(IKYBATH ONTHUMAaJbHI
CHUHEPreTH4H1 KOMOIHAIlli KOMIIOHEHTIB, K1 3a0€3Meuy0Th MaKCUMaTbHUN BHUXI1]T
3a CTPYMOM IpU MIHIMaJIbHUX €HEProBUTpaTax. Takuil MIXid JT03BOJISIE CYTTEBO
CKOPOTHTH Yac pO3pOOKH HOBHMX CKJIAJIB Ta 3HH3UTH COOIBAPTICTH OTPUMAaHHS
«3€JICHOT'0» BOJHIO.

Exonoriuamii acriekT ITOCIiHKEHHS pPO3KPHUBAETHCS Yepe3 aHalli3 KUTTEBOTO
UKy 3alpONOHOBAHUX EJIEKTPOJITIB Ta MOXJIUBICTh IXHBOI MMOJATBIIOT
penupkyisnii. BeranoBneHo, mo nudpoBa onTUMizallis HE JIMIIE IMOKpAIIye
TEXHIYHI XapaKTePUCTUKU CHUCTEM, a W J03BOJISIE YHUKATH BUKOPUCTAHHS
TOKCUYHHUX J00aBOK, 3aMiHIOIOYM iX OUIbII O€3MEYHMMH aHajoraMu 0e3 BTpaTH
epextuBHOCTl. lle MOBHICTIO BIAMOBINAE MPUHIUIIAM <«3EJICHOI XiMil» Ta
CTpATETYHUM IUISIM CTAJIOTO PO3BUTKY B EHEPTE€TUYHOMY CEKTOPI.

VY BHCHOBKaxX y3arajibHEHO pe3yJbTaTH BIPOBAIKCHHS 1HTEICKTYyaTbHUX
CHUCTEM aHami3y B eJIEKTPOXiIMIUHI JTOoCIHDKeHHS. JloBeaeHo, IO iHTerparis
metonaiB Big Data B po3poOKy eHepreTHUHUX TEXHOJIOTiH € HEOOXiTHOIO YMOBOO
U1l MaciiTabyBaHHs BOAHEBOI 1HDpacTpykTypu. CHPopMyab0BaHO peKOMEH Al

moa0 BHKOPHUCTAHHA p03p06J'IeHI/IX Moneneﬁ IJIA IIPOCKTYBAHHA ITPOMHCIIOBUX
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€JIEKTPOII3€pIB  HOBOTO IMOKOJIHHS, IO 374aTHI €(EeKTUBHO MpaLlOBaTH 3
HECTaOUTbHUMM JIPKEpEIaMH BiIHOBIIFOBAHOT €HEPrIi.

Knrouosi cnosa: 3eneHuil BOJIEHb, €KOJIOTIYHUN CHi, €JIEKTPOJI3 BOJH,
CKJIaJ] €JEeKTPOIITy, MAIIMHHOTO HaBYaHHA, u(poBa TpaHcPopMallis, eKOJIOriuHa
Oe3reka, CTaJIUA PO3BUTOK, EJIEKTPOXIMIYHA KIHETHKAa, ONTUMI3allisi MPOLECIB,

€KOJIOTTYHUI pU3HK, EKOHOMIYHI Ta €KOJIOT14H1 EPCIEKTUBH

Annotation

The current state of hydrogen energy development requires a drastic
increase in the efficiency of water electrolysis processes to ensure a sustainable
transition to a carbon-free economy. The key factor determining the performance
and durability of electrolyzers is the chemical composition of the electrolyte,
which directly affects the overvoltage of the hydrogen evolution reaction and the
stability of the electrode materials. This work is devoted to the development of a
methodology for the optimization of multicomponent electrolytic systems by
combining traditional electrochemical methods and modern digital tools.

Within the framework of the study, the influence of various additives and
concentration parameters of alkaline and polymer electrolytes on the Kinetics of
charge transfer was considered. Special attention is paid to a multidisciplinary
approach, where digital transformation acts as a tool for accelerating scientific
research. Instead of a lengthy trial and error method, the authors propose the use of
machine learning algorithms to predict the physicochemical properties of systems
based on a limited sample of experimental data.

The practical part of the article is based on the construction of mathematical
models describing the relationship between ionic conductivity, viscosity and
corrosion activity of electrolytes. The use of gradient boosting methods and neural
networks made it possible to identify optimal synergistic combinations of

components that provide maximum current output with minimal energy
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consumption. This approach makes it possible to significantly reduce the
development time of new compositions and reduce the cost of obtaining "green"
hydrogen.The ecological aspect of the research is revealed through the analysis of
the life cycle of the proposed electrolytes and the possibility of their further
recycling. It has been established that digital optimization not only improves the
technical characteristics of systems, but also allows avoiding the use of toxic
additives, replacing them with safer analogues without loss of efficiency. This
fully corresponds to the principles of “green chemistry" and the strategic goals of
sustainable development in the energy sector.

The results of the implementation of intelligent analysis systems in
electrochemical research are summarized in the conclusions. It has been proven
that the integration of Big Data methods in the development of energy
technologies is a necessary condition for the scaling of hydrogen infrastructure.
Recommendations on the use of the developed models for the design of industrial
electrolyzers of a new generation capable of working effectively with unstable
sources of renewable energy have been formulated.

Keywords: green hydrogen, water electrolysis, electrolyte composition,
machine learning, digital transformation, environmental safety, sustainable
development, electrochemical Kinetics, process optimization, environmental risk,

economic and ecological perspectives

Ilocmanoska npobnemu. Y KOHTEKCTI TJI00aJbHOTO EHEPreTUYHOTO
nepexoay Ta BUKOHAHHS yMOB [lapu3bkoi yromu, BHUPOOHHUIITBO «3EJIECHOTO
BOJHIO TIISXOM E€JIEKTPOJII3y BOJIM 3 BUKOPHCTAHHSIM BITHOBIIOBAHUX JKEPEN
eneprii (B/IE) nabyBae cratycy kputmuHoi TexHosorii. IIpore Bmcoka
co0iBapTICTh OTPUMAaHHS BOJAHIO MOPIBHSHO 3 METOJIOM MApOBOi KOHBEPCIT METaHy
3aJIUIIAETHCST TOJIOBHUM Oap'epoM HJii MAacOBOTO BIPOBAHKCHHs. ExKoHOMIYHA

€(DEeKTUBHICTh €JEKTPOJII3y 3HAYHOI MIPOIO 3aJICKUTh BiJ CKIIAly E€IEKTPOJITY,
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AKUU BU3HAYA€ 10HHY MPOBIAHICTh, €HEPreTUYHI BTPATH HA MEpeHamnpyry Ta
CTaOUTBHICT CUCTEMH.

Tpaauuiiini MeToau PO3POOKH EJEKTPOdITIB 0a3ylOThCS Ha EMITIPUYHUX
JTOCHIDKEHHSX, 10 MOTpeOyIOTh 3HAYHMX 4YacoBUX Ta (PIHAHCOBUX PECYPCIB.
Benuye3Ha KUIBKICTh  MOMKJIMBHUX ~ KOMOIHaliil  cojield, pO3YMHHHUKIB Ta
(yHKIIOHAIBHUX J00aBOK CTBOPIOE NPOCTIP MapaMmeTpiB, SKUH MIPAKTUYHO
HEMOJKJIUBO OXOIHMTH JIHIIE JabopaTOpHUMHU eKcriepuMeHTamMu. lle cTBoproe
HarajpbHy TOTpeOy B 1HTErpaiii HOBUX METOJOJIOTIYHUX TMIAXOJIB, IO 3JaTHI
OPUCKOPUTH MPOLIEC ONTUMI3ALLI].

Hudposa Ttpanchopmaliss XIMIYHOI Tainy3l BIAKPUBAE LUISAX  JO
BUKOPUCTAHHS IITYYHOTO 1HTEJEKTY SK KJIFOYOBOTO IHCTPYMEHTY IPOTHO3yBaHHS
BJIACTUBOCTEH peduoBrH. MammnHHe HaB4aHHs (ML) no3Bosisie BUSIBASTUA HEMiHINWHI
3aKOHOMIPHOCTI Yy BCJIMKUX MacHWBaxX JaHUX, SKi 4acTO BUCIIM3al0Th Bl yBarw
JOCJTITHUKIB MPU KJIIACKHYHOMY aHaii31. TakuM 4HMHOM, Mepexij BiJ «IHTYITHBHOI»
70 «KE€pPOBAHOI JaHUMHU» XIMIl CTa€ HEOOXITHOI YMOBOIO JJI TEXHOJOTTYHOTO
IPOPUBY.

[IpobGnema, 1m0 pO3MISAAETBCA B JaHINA CTATTi, TMOJSATAE Yy BIJACYTHOCTI
yHI()IKOBaHHUX aJTOPUTMIB IS MIBUAKOTO Mi00PY CKIaAy €IEKTPONIITY, SKUHA On
3a0e31euyBaB OJJHOYACHO BUCOKY €(PEKTHBHICTh, €KOJOTIUHICTh T4 CYMICHICTh 13
HecTabuIpHOI0 Hanpyroro Big BJIE. JlocaimkeHHs cupsMoBaHe Ha BUPIIICHHS ITi€1
MYJIBTHAUCIAILTIHAPHOL 3a7a9l IIITXOM MOeTHAHHS (PI3UKO-XIMIYHUX TMPUHIIUITIB
EJIEKTPOITI3Y 3 00UMCITIOBAIBHOIO MOTYKHICTIO HEHPOHHUX MEPEK.

Ananiz ocmannix oocnioxcensv i nyonikayiu. Ilporsrom 2020-2026 pokiB
CIIOCTEPITAEThCSl  CTPIMKE 3pPOCTaHHS IHTEpeCy A0 BUKOpucTaHHS Al B
EIEKTPOXIMIi.

Hocnimkennst Bhuiyan et al. [7] meMOHCTpyIOTh yCHIITHE 3aCTOCYBAaHHS
0a€eciBCbKOT ONTUMIZAIli JUIsl TOIIYKY CHHEPreTUYHUX €(EeKTIB y 3MIIIaHuX

enektpositax Ha ocHOBI KOH Ta opraniunmx no6aBok. L{udposi aBiiiHUKH
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€JIEKTPOJII3HUX YCTAHOBOK, omucaHi y mpaigsix Feng et al. [8], cranu crangaptom
JUTsL IPOTHO3YBAaHHS JIeTpajiallii CUCTEM y pealbHOMY 4aci. BaxIuBUl BHECOK y
po3poOKy "po3ymMHUX" eaeKTpoiTIB Ajisi MeMOpanHux cucteM (PEM) 3poounu Li
et al. [10], ski 3a AOMOMOrol TJIMOOKOrO HABYAHHS 1JE€HTU(IKYBaIM HOBI
MOJIIMEPHI CTPYKTYPH 3 MIABUIIEHOIO MPOTOHHOIO MPOBIAHICTIO. Y poborax Saha
et al. [11] migkpecneno, mo iHTerpamis ML y mpoiiecu eaekTpodizy 103BOJISIE
3HM3UTH piBeHb mepeHanpyru Ha 15-20% 3aBAsSkM TOYHOMY IPOTHO3YBAHHIO
COJIbBATAIlIMHUX 00OJIOHOK 10HIB.

VY 2026 poui myb6uikamii B xypHani Nature Energy Bka3zyloTh Ha Te, IO
Bukopuctanisi Explainable Al (XAI) pgo3Bonuio He muiie MOPOrHO3yBaTH
pe3yNbTaT, a W MOSCHUTH (Di3WYHY MPUPOAY BILIUBY KOHIEHTparii J00aBOK Ha
CTaOUIBLHICTH AHO/IB.

Ax 3aznauarotrs JI. Jlemuyk, I'. Kipeitniea ta C. Xomenko [1], 3eneHuit
BOJICHb € HE IMIIe TaluBOoM, a (YHAAMEHTOM [JIsi CTajJoro pO3BUTKY
EHEePreTUYHOI HE3aJeKHOCTI, M0 NOoTpedye HOBUX IMIAXOAIB A0 ONTHUMI3allii
nporeciB  Woro orpuMaHHsA. JIOCHIAHUKM MITKPECIIOTh, IO B yMOBax
robanpHOl  JekapOoHizalii BOJCHb BHCTYMAE€ YHIBEPCAIbHUM EHEPrOHOCIEM,
3IaTHUM HIBEJIFOBATH HECTAOUIbHICTh IeHepallii 3 BiAHOBIIOBAHUX JKEPE eHeprii
(BAE). Ilpote mepexim mo mMacmTaboBaHOi BOAHEBOI €KOHOMIKH CTPUMYETHCS
BHCOKOIO BapTICTIO CHCTEM EJIEKTPOJI3y Ta OOMEKEHHUM TEPMIHOM CIyXOH
TPAIULIMHAX EIEeKTPOXIMIYHUX KOMIpOK. Y po6oTi [4] OOIpyHTOBYETHCS, IO
1HBECTHUIIIi MOBHHHI CHPSIMOBYBATHCS HE Ha KOCMETHYHY MOJEpHIi3aIlio, a Ha
paauKaidbHy 3MiHY TEXHOJOTIYHOTO YKIany (Hampukiaa, Tepexiy Ha
BUKOPUCTAaHHS BOJHIO B METaNyprii), MO0 JO3BOJUTH YKPAiHCHKIHA MPOMYKIIii
3aIMIIATUCS KOHKYPEHTOCTIPOMOKHOIO Ha puHKYy €C B ymMOBax BIIPOBAKCHHS
ByriernieBoro nojgatky (CBAM). Asropu [5] A0oBOASTH, IO MONPH MiANHACAHHS
MikHapoaHux yron (Ilapusbka yroma, €Bponeicbkuil 3eeHUNA Kypc), YKpaiHChKe

3aKOHO/JIAaBCTBO BCE IlI€ MA€ CYTTEBI MPOTAIMHM Yy MEXaHi3Max peamizalii [Mux
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3000B's13aHb. CunxpoHizamis 3 €C: HaykoBul HarojaomyrwTh, MO YCHIX
nekapOOHi3allii 3a1eKUTh BiJ] IIBUIKOCTI IMIUIEMEHTALIll €BPONEHUCHKUX TUPEKTUB
y HallloHaJlbHE MpaBo. BoHU 10BOJATH MOTPeOy B YITKUX MIA3aKOHHUX aKTaX, SIK1
0 perysroBajii MOHITOPUHT BUKH/IIB Ta CUCTEMY TOPTiBJI1 KBOTAMHU.

Meta crarTi — po3poOKa Ta OOIPYHTYBaHHS MYJIbTHAMCHMILIIHAPHOTO
MIAXOMY J0 ONTUMI3allli CKJIaay eJIEKTPONITIB MJis JIYKHUX Ta MEMOpaHHUX
€JIEKTPOJIi3epiB 13 BUKOPHCTAHHSM alNTOPUTMIB MAIIMHHOTO HAaBYaHHS IS
MIHIMI3a1[li eHepreTUYHUX BTPAT Ta MIIBUIICHHS CTaOUIBHOCTI MPOIECY TeHepallii
«3€JICHOT'0» BOJHIO.

Buknao ocnosnoco mamepiany oocniosxcenns. Ilpolec €NeKTpOTITUUHOTO
posmerienns Boau (2H,O = 2H; + O3) € eHeproeMHHM IMPOIECOM, JIe
TEOPETUYHUI TEPMOJMHAMIYHUHN MOTeHIian cTaHoBUTh 1.23 B mpu 25°C. Ilpote
Ha MpakTulll podoya Hampyra 3HaYHO BHUINlA yepe3 KiHeTH4Hi Oap’epu. KitodoBy
pOJIb TYT BIAITPAIOTH JBI HAIIBpeakKIlii, a caMme: peakiris BuaiieHHsa BogHio (HER)
Ha KaTo/i1 Ta peakilis BuaiieHas kucHio (OER) Ha anoi.

EnextpomiT y miit cuctemi He MpocTo 3abe3nedye 10HHY MPOBITHICTh, a i
dbopMye TONBIMHUN EICKTPUYHUN ImMap, IO KPUTUYHO BIUIMBAE HA EHEPIiio
aKTUBAIlll TIEPETBOPEHHS MOJIEKYJT BOAU. Y IYKHHUX CHUCTEMaX OCHOBHUMU
HocisMu 3apsiny € ioHn OH'. IxHs MoOimBHICTE 6e3mocepeHBO KOPEIIoE 3
B'S3KICTIO CEpEeIOBUINA Ta CTYIIEHEM COJIbBATAIlii, 110 pOOUTH MMig0ip KOHIIEHTpAIii
nyry QyHIaMeHTaIbHOIO 33/1a4€lO.

OcoOnuBe 3HauYeHHS Ma€ 10OHHUM TpaHCIOpT depe3 miadpparmy abo
MeMOpany. [lepeBurieHHsI ONTUMAaIbHOI KOHIICHTpAIlil €NEeKTPONITY TMPU3BOAUTH
710 3POCTAaHHS B’SA3KOCTI, 10, 3TiHO 3 3aKk0HOM CTokca-ElHITeliHa, CIIOBUTBHIOE
nudy3il0 10HIB 1 30UTbIIye BHYTPINIHIA omip KOMipkud. TakuM 4YHHOM, iCHYE
HeJTHITHA 3aJIeKHICTh MK TYCTHHOIO CTPYMY Ta MOJISIPHICTIO PO3UHHY.

CyuwacHa '"semena"  XiMig BHMAara€ BIIXOAy Bl  CTaHAAPTHUX

koHIleHTpoBaHuX po3unHiB KOH (25-30%) y Oik OLIBII CKJIATHUX CHCTEM 3
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OpraHiYHMMM Ta HEOpraHiuHuMH aoOaBkamu. Lli go0GaBkM 31aTHI MoaU]iKyBaTu
MOBEPXHEBUM HATAT, MOJETIIYIOYH BiAPUB OyJIb0aIIoK razy Bif €JIEKTPOJiB, IO
MIHIMI3y€e ePeKT "eKkpaHyBaHHs" aKTUBHO1 IUIOMI].

HudpoBa Tpancopmalis B LIbOMY KOHTEKCTI BHUCTYNAa€ SK METOJ
"IHTENIEKTYyaJIbHOTO CKaHyBaHHs" I1UX CKJIQJAHUX B3aemoni. Po3yminHs
MikpockorniyHux MexaHisMiB HER/OER ctae Bximnum panuMm (features) miis
noOyI0BM MPEIUKTUBHUX MOJENEeH, J¢ KOKHa 3MiHa y CKJIadi eJeKTPOJITYy
MaTEMaTUYHO OTTUCYETHCS SIK BEKTOP y 0araTOBUMIipHOMY MPOCTOPI MapamMeTpiB.

Jnst peamizanii nociikeHHs Oysio po3po0JIeHO MporpamHy miaaThopmy,
IHTETpOBaHy 3 JlabopatopHUM oOJaaHaHHAM. CTeK TEXHOJIOT1i 0a3yeThCs Ha MOBI
Python 3.12, mio 3a0e3nedyye THY4YKiCTh OOpPOOKM BEJIMKMX MACHBIB JaHUX.
Buxopucranns  Oiomioreku  Pandas  nmo3Bonmio  CTPYKTypyBaTH  JaHi
EKCIIEpUMEHTIB, NpoBeJeHuX y nepiof 2022-2025 pokiB, BKIOYAIOYU PE3YIbTATH
XPOHOMOTEHIIOMETPIi Ta IMIEAAHCHOT CITIEKTPOCKOTIIi.

baza nmanux nocmimkenns (Dataset) Bkirogae monan 50,000 yHIKaJIBHUX
3anuciB. KokeH 3amuc MICTUTH BXIiJHI TapaMeTpu: THI COJi, KOHIICHTpAIIito,
TEMIIEpaTypy, THUCK Ta Tl A00aBku (Hampukian, ioHHI piguHu abo I[IAP).
[{inboBrMEU 3MiIHHUMU (targets) Oysio oOpaHO 10HHY MPOBIAHICTH (G) Ta TYCTHHY
0OMiHHOTO cTpYMY (jo).

Jlnst 3a0e3neyeHHsT YUCTOTH JTaHUX 3aCTOCOBAHO METOAM IHTENEKTYyaabHOT
durbTpanii Ta HopManizamii. Buganenns "mymiB", CIpUYMHEHUX HECTAOUIBHICTIO
JOKEpeNT JKMBJICHHS I dac imitamii po6otu 3 BJIE, m03BONMIIO MiJBUIIUTH
TOYHICTh TIPOTHO3IB. BaxnuBuMm eTamom crajga JASCKPUITH3AIS XIMIYHHUX
KOMITOHEHTIB 3a IOOMOTOF0 MOJIEKYJISIPHUX BiIOMTKIB MAJIbBIIIB.

Apxitektypa miathopmu nepeadavae MoayapHui minxia. [lepmmii Mmomxynn
BIJIMTOBIIA€ 32 TIOTIEPETHIO 0OPOOKY, IPYTrUii — 3a HABYAHHS MOJCIICH, a TPEeTIH —
3a Bi3yajizaliio pe3ynbTariB uepe3 Oi0miorexku Matplotlib ta Seaborn. Takuit

MiAX11 3a0e3neuye BiITBOPIOBAHICTh JOCTIKEHHS IHITUMHU HAYKOBUMHU T'PyTaMH.
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BukopucranHs XMapHHUX OOYHCIEHb JO3BOJWIO MPOBOAWTU PO3PAXYHKH
napajieibHO, 0 CKOPOTUIIO Yac OMTUMI3allil CKIAQJHUX CyMilIel 3 6 MICSIiB /10
48 romuu. lle imocTpye MNOTYXHICTH LHUQPPOBOI TpaHcopMalii: KOMI'IOTED
"IpoBOAUTH" MUIBHOHU BIPTyalbHUX EKCIEPUMEHTIB, 3aJIMIIAIOYM HAaYKOBIIIO
JUIIe HAMOUIbII MEePCIEKTUBHI BapiaHTH JJIs JA0OPaTOPHOi EPEBIPKHU.

VY nocnijpkeHHi OynO NPOBENEHO MOPIBHSAJIBHUN aHali3 TpPhOX THIIIB
monenedd. AnroputM Random Forest (RF) moka3zaB crabuibHI pe3ynbTaTH Ha
THIMHUX JUITHKaX 3alJe)XHOCTEeH, MpOoTe BHUSBHBCS MEHII TOYHHM TPH
ekcTpeMaibHUX — Temmeparypax (>80°C), nge XIMIU4HI TPOIECH  CTAlOTh
TypOyJIEHTHUMHU.

binbm epexTUBHUM BUSBHUBCS TpafleHTHUN OYyCTHHT yepe3 O010ioTeKy
XGBoost. 1ls Momens Kpalie BIIOBIIOE B3a€EMO3BSI3BKM MDK JIPYTOPSIHUMHU
no0aBKkaMu Ta iXHIM KyMYJSTUBHUM BILUTMBOM Ha eHeproe(eKTHBHICTh. BycTuHT
J03BOJIUB BUJUTUTH "BaXIUBICTh 03HAK", 1€ OyJI0 BCTAHOBIIEHO, L]0 TEMIIEpaTypa
Mae Ha 22% OUIbIINK BIUIMB HA MPOBIAHICTh, HIK THUIT KaTIOHA B PO3YHUHI.

Jlns MojenmoBaHHS CKJIAIHUX HEJTIHIMHUX TPOIeciB OyJ0 3aCTOCOBAHO
Deep Neural Networks (DNN). ApxiTekTypa Mepexi cKiagaigacs 3 TPhOX
NpuXOBaHUX IIapiB 3 ¢yHkIiero aktuBalii ReLU. Came HelipoHHI Mepesxi 3MOTIN
nependaunt eexT '"HeCMmoJIBaHOrO CHHEPri3aMy'", KOJIM KOMOIHAIlisA JIBOX

MajoeeKTUBHHUX JOOABOK MPU3BOAMIIA IO PI3KOTO 3HMKCHHS IEPEHAPYTH.
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HOiarpama 1. [opiBHAHHA TOYHOCTI MPOrHO3iB MoJeNnen
(MAE — cepegHs abconioTHa NoMuika)
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Mojaenb MalWHHOIO HaBYaHHSA

Bubip na xopucts ancamb6neBux meroAiB (moemgnandss DNN ta XGBoost)
J03BOJIUB JOCATTH HAWBUIIOI TOYHOCTI. lle BaKIIMBO JJIT CTaJOr0 PO3BHUTKY:
NOMMJIKA Y TporHo3i Ha 1% y Macmrabax MPOMHCIOBOTO CJIEKTPOII3y O3Havae
BTpAaTH MeraBaT eJeKTpoeHeprii.OcTaHHIM eTaroM BHOOpY alropuTMy cTaja
ominka iHteprperoBanocti (XAI). 3a momomororo SHAP-3HaueHp MU 3MOIIH
BI3yalli3yBaTH, SIK caM€ KOKEH 10H y CKJIaJli eJeKTPOIiTy "IITOBXa€e" CUCTEMY 0
ONTHUMAJIbHOI TOYKHM, IO J0JAa€ HAyKOBOi OOIPYHTOBAaHOCTI HHU(POBUM
pO3paxyHKaM.

OcHoBHUM (pokycom onTuMIi3allii ctanu 6iHapHi Ta TepHapHi cymimi KOH-
NaOH-LIiOH. Xoua KOH € cranmapromM depe3 BHCOKY PyXiuBicTh ioHIB K™,
nonaBanHs LIOH y Mamumx KOHIEHTpalisfx chpuse crabizizamii aHomiB, IO
MPAIiOIOTh i HABAHTAXEHHSM B COHSYHHMX maHened. [liamason temmepartyp
nocnimkeras ctanoBuB Big 25°C mo 80°C. BcTtaHoBiieHO, 10 Mpu TeMIepaTypax
Bume 65°C BrumB 1udpoBOi omTHMI3ZaIlii CKIIaJy CTa€ HAHOUIBII ITOMITHUM,
OCKUTBPKMA CaMe€ TYyT TOYHMHAIOTHCSA MPOILECH IHTEHCHBHOTO BHUIAPOBYBAHHS Ta

3MIHM JIOKaJTbHO1 KOHIICHTpAIIi1 OISl €JIEKTPO/IiB.
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Tabmusa 1

[lopiBHsIBHA XapaKTEPUCTUKA €(PEKTUBHOCTI PI3HUX CKJIAIB €JIEKTPOJITIB [§]

Cknap enexrpodity | Konmentparris Jlo6aBka |[IpoBigHICTH| 3HMKEHHS
(M) (0.1%) (Cm/cm) Vcell (MB)
Cranpgaptanit KOH 6.0 — 0.62 0
OnTUMIi30BaHMIMA 55/0.5 — 0.65 45
KOH/NaOH
Smart-cymim (ML) 5.0/0.5 lonna pinuna 0.74 120

BBenenHs 10HHUX PIUH K J00ABOK CTAO KIFOUOBUM €KCIIEPUMEHTATbHUM
kpokoM. Moaens ML nepenbauniia, 1o neBH1 KaTiOHU 10HHUX PIAMH CTBOPIOIOTH
"1oHH1 KaHanu" y piakii ¢asi, o NpUCKOPIOE TPAHCTIOPT MPOTOHIB.

Takox mpoaHaTi30BaHO BIUIMB THUCKY. XOYa THUCK 3a3BHYall BBAXKAETHCS
MEXaHIYHUM TapaMeTpoM, IudpoBa MO MoKazaja WOro XiMIiYHUN BIUIUB Ha
PO3UYMHHICTh Ta3iB y EJNEKTPOJITI, MO JO3BOJIMJIO CKOPUTYBATH CKJIAI ISt
YHUKHEHHS KaBITAIIHHOTO 3HOCY €JEKTPO/IiB.

PesynpTat  MojenroBaHHS  JIO3BOIIIM  MOOYyBaTH 10HHOT

KapTy
npoBigHOCTI. byno BusBiaeHo "ocTpoBH e(eKTHBHOCTI" — BY3bKI Jialma3oHU
KOHIICHTpAIlil, /¢ TPOBIIHICT, 3pocTae Ha 15-18% 3a Mexi CcTaHIApTHUX
3Ha4eHb. lle sABHUIe MOSICHIOETHCS MepeOyOBOI0 BOJHEBUX 3B'SI3KIB Y PO3YMHI M1

BILUTMBOM J00AaBOK.

Liarpama 2. MNosepxHs Bigryky: 3anexHicte KK
€NeKTPoNi3y Big TeMnepaTypu Ta cKnagy.
MakcumanbHuin KK KK[, (%)
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Ocb moBepxHs BIATYKY, sika BimoOpaxkae 3anexHicTb KKJI enexkTpomni3zy Bin
TeMIlepaTypu Ta ckiaay. Sk O6auure, qiarpaMa 4iTKO MOKa3ye HENIHINHY OpUpoay
i€l 3aJIEKHOCTI Ta J03BOJISIE Bi3yaJdbHO BHU3HAYUTH OOJACTh MAaKCHUMAJIbHOT
epexktuBHOCTl. Touku excrpemymy, BusBieHi Al, He 3aBxau 30iramucsa 3
TpaIuIifHIMI HAyKOBUMH VsSBICHHAMH. Hampuknaa, Monaens BKazama Ha
e(EeKTUBHICTh pPO30aBICHUX PO3YMHIB TMpPU BUCOKUX THUCKAX, WO paHIIIe
irHopyBasiocsi. Lle npo3Bossie exkoHomutu g0 20% peareHtiB 0e3 BTpartu
IIPOTYKTUBHOCTI.

BaxnuBuM  pe3ynbTaTtoM  CcTaB  MPOrHO3  crabuibHOCTL.  Monens
nependaumsia, mo npu noenHanHi KOH 3 meBHMMHU XenaTylouMMHM areHTamu
MIBUKICTh KOPO31i HIKEJIEBUX €NEKTPO/I1B 3HIKYEThCS BABIYl. Lle nmpsiMo BrnBae
Ha BapTICTh )KUTTEBOTO IHUKITY.

AHasi3 TUHAMIYHUX PEKHUMIB TTOKA3aB, 110 ONTUMI30BaHHUM CKJIAJl JI03BOJISIE
EJIEKTPOI3epy WIBUAIIE BHUXOAUTH Ha POOOYUN peXUM TiCid YBIMKHEHHS
(xonmomuwmii crapt). lle KpUTHYHO IS CUCTEM, IO MPAIIOIOTh Y 3B'S3I 3 BITPO-
reHepaTopamH, /e HABaHTAKEHHS MOYKE 3MIHIOBATUCS IIIOXBUIIUHHU.

3aBepiaibHUM eTarnoM MO/ICITIOBAHHS CTaB PO3paxyHOK
eHeproeeKTUBHOCTI.  3acTocyBaHHsS "Smart-cymimii"  J03BOJMIO  JOCATTH
UTOMUX BUTPAT eeKTpoeHeprii Ha piBHi 3.8 kB1/aM® Boanto, mo Ha 10% kpame
3a cepeIHhO PUHKOBI MMOKA3HUKH.

Jnst  migTBepIKEeHHS MUGPOBUX TMPOTHO3IB OylIo MPOBEJAEHO CEPito
KOHTPOJBHUX  JTAOOpAaTOPHUX  TECTIB. 30DKHICTh ~ TEOPETHYHHX  Ta
eKCIIepMMEHTAJbHUX JaHuX ckiana 96.5%. Ile 1oBoauTh, 1110 METOAU MAITMHHOTO
HaBYaHHS € HAAIMHUM THCTPYMEHTOM JIUISI XIMIYHOTO JTU3aiHY.

3 TOYKHM 30py CTaJIOTO PO3BUTKY, BUKOPUCTaHHS Al 103BOMMIIO MOBHICTIO
BUKIIFOYATH 31 CKJIaMy ENEKTPOJITIB CIOJYKH HAa OCHOBI Ba)XXKWX METaJliB
(Hanpukiana, Xpomy), sIKi paHillle BHUKOPUCTOBYBajucs uisi crtabumizaunii. Hosi

OpraHiuHi J00aBKH € 010pO3KJIAIHUMU Ta HE MOTPEOYIOTh CKIIAIHOT yTHII13a1lii.
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O1uiHKa €KOJOTIYHOIO CIiay MoKasasa, 1o HudpoBa ONTUMIZAIS 3HIXKYE
Buknan CO; (Hempsmi, yepe3 eKOHOMIIO €Heprii) Ha 1.2 TOHHU Ha KOXHY TOHHY
BUpOOIeHOTO BOAHIO. Lle mifcuiitoe cTaTyc BOAHIO K CIIpaB/i "3ejieHoro" najausa.

BnpoBamkenns Takux Hu(pPOBUX THCTPYMEHTIB Y IMPOMHUCIOBICTh CIPUSE
CTBOPEHHIO IUPKYJSIPHOT €KOHOMIKU. ONTUMI30BaH1 €JIEKTPOJIITH MAIOTh JIOBIIUM
TEpMIH eKcIuTyaTalii (10 5 pokiB 0e3 3aMiHM), 110 3MEHIIYE OOCATH XIMIYHUX
BIJIXO/11B BUPOOHUIITBA.

[lincymoByrouM, BHKJIAA  Marepialy  MIATBEPIKYE, IO  CHUHEPris
enekTpoximii Ta Data Science — 0e3a’JbTEepHATUBHUM  LUISXOM  JUIS
Macita0yBaHHsS BOJHEBUX TexHoJorid. [{udpoBa Tpanchopmariiss mepeTBoproe
XIMI0O 3 ONHMCOBOI HAayKd HA TOYHUH I1HCTPYMEHT YIPaBJIiHHSA EHEPTI€I0
MaiOyTHBOTO.

Bucnoexu. BctaHOBIIEHO, IO BUKOPUCTAHHSI METO/IIB MAIIMHHOTO HABYaHHS
JI03BOJISIE CKOPOTUTH ITUKIJI PO3pOOKHM HOBUX CKIIAJIB eJeKTpodiTiB Ha 60-70%
MOPIBHSAHO 3 TpaauIiiHuMu MeTonamu. [loOymoBaHi Mojneni JeMOHCTPYIOTH
BUCOKY TOuHicTh mporHosyBaHHs (R? > 0.94) nna ioHHoi mpoBigHOCTI Ta
NIEpPEHANPYTH.

OnTuMi3oBaHl CKJIQJHM E€JIEKTPOJITIB, IO MICTATH crenudidyHi opraHivHi
n00aBKkH, 11eHTU(IKOBaHI aIrOPUTMOM, TMOKA3aJId 3HIKCHHS €HEProCIOKHMBaHHS
Ha 12% mnpu crabinpHii poboTi moHan 1000 rogwH, MO € KPUTUYHUM IS
IPOMUCIIOBOTO BUPOOHUIITBA BOAHIO.

[Mudpoa Tpanchopmailisi B TMOENHAHHI 3 MPUHIUIAMU 3€JICHOI XiMii
3a0e3mnedye CTBOPEHHSI 3aMKHEHUX IMKIIB BUPOOHUIITBA, J€ CKJIAJ €JICKTPOIITY
aJanTyeThCs 1O 3MIHHHX pexuMiB poootu BJIE, 1mo € KiIo4oBUM BHECKOM Yy

peaizarrito crparteriid craaoro po3BuTKy A0 2030 poky.
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REFLECTION IN THE FORMATION OF THE SELF AND
PERSONALITY DEVELOPMENT: A REVIEW OF RECENT STUDIES

Abstract

Background. Reflection is a key psychological mechanism that ensures the
development of self-awareness, the formation of the Self, and personality
maturation. It enables individuals to analyze their thoughts, emotions, and
behaviors, contributing to the construction of a coherent self-concept.

Objective. The aim of this study was to review recent scientific research
(2020-2026) on the role of reflection in the formation of the Self and personality
development, and to summarize contemporary theoretical and empirical findings.

Materials and Methods. The study is based on a literature review of
publications indexed in Scopus, Web of Science, PubMed, and Google Scholar.
Methods included selection of relevant sources, comparative analysis, synthesis,
and generalization of data, with a focus on the psychological mechanisms of
reflection.

Results. The analysis shows that reflection is a multidimensional cognitive
and metacognitive process that integrates cognitive, emotional, and social aspects
of human development. It plays a central role in the development of self-
awareness and identity formation, especially during adolescence and early

adulthood. Reflection contributes to self-regulation by enabling individuals to
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evaluate their behavior and adjust it according to goals and environmental
demands. It is also closely related to emotional intelligence and emotional
regulation, supporting psychological well-being and resilience.

Conclusions. Reflection is an essential mechanism in the formation of the
Self and personality development. It supports self-awareness, identity integration,
emotional regulation, and adaptive functioning. The development of reflective
abilities is an important factor in personal growth, psychological well-being, and
professional effectiveness.

Keywords: reflection, self-awareness, personality development, identity
formation, emotional regulation, professional competence, psychological

resilience

Problem statement. Reflection is considered one of the key psychological
mechanisms that ensures the development of self-awareness, the formation of the
Self, and the maturation of personality [1-3]. In modern psychological science,
reflection is interpreted as the ability of an individual to analyze their own mental
states, experiences, motives, and actions, which enables a deeper understanding of
oneself and one’s place in the social environment [4]. Through reflective
processes, a person constructs personal meanings, evaluates life experience, and
forms a coherent self-concept.

The formation of the Self is a complex and dynamic process that develops
throughout life under the influence of cognitive, emotional, and social factors [5].
Reflection plays a central role in this process because it allows individuals to
critically evaluate their own behavior, values, and beliefs, as well as to regulate
their personal development [3, 6]. Contemporary research indicates that reflective
abilities are closely related to identity formation, self-regulation, emotional

intelligence, and psychological well-being.
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In recent decades, interest in the study of reflection has significantly
increased due to the development of cognitive psychology, developmental
psychology, and educational psychology. Researchers increasingly emphasize that
reflective thinking contributes not only to personal growth but also to the
development of adaptive coping strategies, professional competence, and social
interaction [7-10]. At the same time, the mechanisms through which reflection
influences the formation of the Self and personality development remain the
subject of ongoing scientific discussion.

Therefore, the aim of this article is to review recent scientific studies that
examine the role of reflection in the formation of the Self and in the processes of
personality development, as well as to summarize contemporary theoretical
approaches and empirical findings in this field.

Materials and Methods. This study is based on a literature review of recent
scientific publications devoted to the role of reflection in the formation of the Self
and personality development. Scientific articles were selected from international
academic databases, including Scopus, Web of Science, PubMed, and Google
Scholar.

The search focused primarily on studies published between 2020 and 2026
to ensure the inclusion of the most recent scientific findings. The methodological
approach included literature search, selection of relevant publications, comparative
analysis, synthesis, and generalization of research results. Particular attention was
given to studies examining the psychological mechanisms of reflection, its role in
self-awareness, identity formation, and personality development.

Presentation of the Main Material. The analysis of contemporary
scientific literature demonstrates that reflection plays a fundamental role in the
formation of the Self and in the continuous development of personality. In
psychological science, reflection is generally defined as a cognitive and

metacognitive process through which individuals analyze their own thoughts,
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emotions, experiences, and behaviors. This ability allows a person to evaluate
internal states and external actions, thereby creating a deeper understanding of
personal identity and life experience [4, 11]. Recent studies (Merkebu et al., 2024;
Banner et al., 2025; Guamanga et al., 2025; Szczepanik et al., 2020) indicate that
reflection functions as an important psychological mechanism that integrates
cognitive, emotional, and social aspects of human development [4, 6, 7, 12].

One of the key findings in modern research is the close relationship between
reflective processes and the development of self-awareness. Self-awareness is
considered one of the central components of personality structure, allowing
individuals to perceive themselves as distinct subjects with their own
characteristics, goals, and values [1, 13]. Through reflective thinking, individuals
gain the ability to observe their internal experiences, critically analyze their
actions, and evaluate personal beliefs. This process contributes to the formation of
a stable self-concept, which includes an individual’s perceptions, evaluations, and
emotional attitudes toward oneself [4].

Researchers emphasize that reflection is particularly important during
critical periods of personality development, such as adolescence and early
adulthood [5]. During these stages, individuals actively construct their identity and
attempt to understand their role in social relationships and professional
environments. Reflection allows individuals to analyze life events, interpersonal
interactions, and personal achievements or failures, thereby contributing to the
development of a coherent personal identity [14]. In this context, reflection acts as
a mechanism for integrating past experiences with present self-perception and
future aspirations.

Modern psychological research also highlights the role of reflection in the
development of self-regulation. Self-regulation refers to the ability of individuals
to control their behavior, emotions, and cognitive processes in order to achieve

personal goals and adapt to environmental demands. Reflection allows individuals
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to evaluate their actions, identify mistakes, and develop strategies for
improvement. By analyzing personal behavior and emotional reactions,
individuals can adjust their responses in future situations [15, 16]. This reflective
monitoring of one’s own behavior contributes to more effective decision-making
and promotes adaptive functioning in various life contexts.

In addition, reflection is closely related to emotional intelligence and
emotional regulation. Emotional intelligence includes the ability to recognize,
understand, and manage one’s own emotions as well as the emotions of others.
Reflective processes facilitate emotional awareness by allowing individuals to
analyze the causes and consequences of their emotional experiences [17]. Through
reflection, individuals can identify patterns in their emotional responses and
develop more constructive strategies for managing emotional stress. As a result,
reflection contributes to psychological well-being and emotional stability [18].

Another significant direction of contemporary research concerns the role of
reflection in learning and educational processes. Many studies emphasize that
reflective thinking is an essential component of effective learning and professional
development. In particular, Alt, D. et al. (2022) argue that reflection serves as a
key mechanism for transforming experience into knowledge in educational
psychology. The authors state that students who engage in reflective journal
writing are more likely to analyze their learning strategies, evaluate their academic
performance, and identify areas for improvement [19]. Furthermore, Zhai, N. et
al. (2023) confirm in their meta-analysis that reflective interventions significantly
enhance students’ academic achievement and support the development of
metacognitive and self-regulatory skills. Consequently, reflective learning
practices contribute to the development of critical thinking, autonomy, and
lifelong learning skills [20].

Furthermore, recent studies highlight the relationship between reflection and

psychological resilience. Psychological resilience refers to the ability of
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individuals to cope with stress, adversity, and life challenges while maintaining
psychological well-being. In particular, Bucknell, K. J., et al. (2024) demonstrate
that self-reflective practices, especially those focused on analyzing coping
experiences, contribute to the development of resilience. The authors argue that
reflection enables individuals to process difficult experiences and derive
meaningful lessons from them. By analyzing challenging situations, individuals
can reinterpret negative experiences, identify personal strengths, and develop
adaptive coping strategies. As a result, reflection contributes to the development of
resilience and supports long-term psychological adaptation [21].

Social interaction also plays a crucial role in the development of reflection.
In particular, Natsiou, G., and Tsitouridou, M. (2025) argue that reflective abilities
are shaped through communication with others and active participation in social
relationships. The authors emphasize that reflection is not solely an internal
cognitive process but is significantly influenced by social interaction and dialogue
[22].

Furthermore, London, M. et al. (2023) demonstrate that interpersonal
feedback enables individuals to view themselves from different perspectives and
reconsider their beliefs and behaviors. According to the authors, such social
feedback mechanisms are essential for the development of self-awareness and
reflective thinking [23].

Thus, reflection can be understood as a socially mediated phenomenon,
while social environments such as educational institutions, professional
communities, and family systems provide important contexts for the development
of reflective skills.

Moreover, contemporary research highlights the importance of cultural and
social factors in shaping reflective processes. Cultural norms, educational systems,
and social expectations influence how individuals interpret their experiences and

evaluate their behavior. In some cultures, reflection is more readily encouraged
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through educational practices that promote critical thinking and self-analysis,
while in others, sociocultural norms may make such processes less familiar or
even discouraged. Consequently, the development of reflection cannot be fully
understood without considering broader cultural and social influences (Chan &
Lee, 2021) [24].

The rapid development of digital technologies has also introduced new
dimensions to the study of reflection. As Novoa-Echaurren, A. et al. (2025)
emphasize, online learning environments, digital communication platforms, and
social media provide new opportunities for reflective expression and self-
presentation. For example, digital journals, blogs, and reflective learning platforms
allow individuals to document and analyze their experiences in structured ways
[25]. At the same time, Pérez-Torres (2024) argues that digital environments
significantly influence reflective processes by shaping how individuals construct
and present their identities, as well as how they interact with social feedback [26].

Overall, the reviewed literature demonstrates that reflection is a
multidimensional psychological phenomenon that plays a central role in the
formation of the Self and the development of personality. Reflective processes
contribute to self-awareness, identity formation, emotional regulation, self-
regulation, professional development, and psychological resilience [1-3]. At the
same time, the effectiveness of reflection depends on the balance between
constructive self-analysis and excessive rumination. Modern research increasingly
emphasizes the importance of developing reflective competencies in educational
and professional contexts [27].

Despite the significant progress in understanding reflection, several areas
require further investigation. Future studies should explore the neurocognitive
mechanisms underlying reflective thinking, the developmental trajectories of
reflection across the lifespan, and the influence of technological and cultural

factors on reflective processes. Additionally, empirical research is needed to
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develop effective methods for fostering adaptive reflection in educational and
professional settings.

In conclusion, the analysis of recent scientific studies confirms that
reflection is an essential mechanism in the formation of the Self and in the
continuous development of personality. By enabling individuals to analyze their
experiences, regulate their emotions, and integrate personal knowledge, reflection
supports both personal growth and psychological well-being. Therefore, the
development of reflective abilities should be considered an important goal in
psychological research, education, and professional training.

Conclusions. The review of recent scientific studies indicates that reflection
Is an important psychological mechanism involved in the formation of the Self and
the development of personality. Reflective processes contribute to the
development of self-awareness, identity formation, emotional regulation, and self-
regulation, which support personal growth and psychological adaptation.

The analyzed literature demonstrates that reflection plays a significant role
in educational, social, and professional contexts, facilitating critical thinking,
personal responsibility, and continuous self-improvement. Overall, the
development of reflective abilities can be considered an essential factor in the

formation of a mature and adaptive personality.
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Abstract

The article addresses the methodology of using chatbots in the formation of
the economic competence of future technology teachers while studying the
discipline ‘Fundamentals of Production (Economics and Organisation of
Production)’.

It is proven that chatbots are a powerful tool that facilitates the integration

of the latest technologies into the educational process, creating conditions for a
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personalised approach, supporting students’ independent work and providing
immediate feedback. The use of chatbots in studying production economics allows
students not only to become familiar with theoretical concepts such as production
capacity, production costs and the organisation of production processes, but also to
apply the acquired knowledge in practice.

Chatbots can be used to organise learning modules, conduct testing,
simulate economic situations and carry out final assessment tasks. This enables
students to interact actively with the material, promotes the development of
analytical and critical skills and also provides opportunities for a deeper
understanding of economic terms and principles.

The article also emphasises the importance of using chatbots as tools for
independent learning, where students are provided with additional resources, self-
assessment tasks and personalised recommendations.

Particular attention is paid to the use of chatbots for simulating economic
processes, which gives students the opportunity to make managerial decisions,
assess the efficiency of production processes and optimise costs. Such simulations
allow students not only to become acquainted with the economic aspects of
production in theory, but also to apply their knowledge in real-life conditions.
Chatbots also monitor students’ progress, giving teachers the opportunity to adjust
the educational process in a timely manner and provide students with individual
recommendations.

In addition, the article demonstrates the potential of chatbots as an effective
tool for developing the economic competence of future technology teachers and
provides specific methodological recommendations for their use in creating
flexible and adaptive learning environments.

Keywords: chatbots, economic competence, future technology teachers,

interactive learning.
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Problem Statement. In the context of contemporary educational challenges,
particularly during the period of global digitalisation, the educational process is
undergoing significant changes. One of the most promising areas is the integration
of the latest information technologies, particularly chatbots, which are capable of
substantially transforming traditional approaches to teaching and creating new
opportunities for achieving high educational outcomes. Modern education requires
not only academic knowledge but also the ability to adapt to rapid changes in the
technological environment, which requires educators to develop certain
competencies. One such important competency is economic competency, which
plays a key role in the training of future teachers of technology and is an important
component of the professional preparation of future educators, as it enables them
to manage resources effectively, understand economic processes in the field of
technology and optimise educational processes [4].

In this regard, the use of chatbots for developing students’ economic
competency is extremely promising. Due to their interactivity and accessibility,
chatbots can significantly improve the educational process by providing students
with immediate access to resources, tests, assignments and consultations at any
time, regardless of their location. They make it possible to create personalised
learning pathways by adapting content to the individual needs of each student.
This is especially important in the context of training future teachers of
technology, as their ability to independently acquire economic knowledge is a
necessary condition for the development of critical thinking and preparation for
the real challenges of professional activity [1].

The use of chatbots makes it possible to explain complex economic
concepts in an interactive format, monitor students’ progress and provide
feedback. In particular, chatbots can be used to organise thematic online lectures,
create economic games, conduct interactive tests and simulate real economic

situations, all of which contribute to a deeper understanding of the material. In
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addition, chatbots can effectively serve as a support tool for students’ independent
work by enabling them to quickly find the necessary materials, request additional
information and receive guidance.

Of particular interest is the possibility of using chatbots in distance learning,
which is especially relevant in the context of global pandemics and other force
majeure situations. Chatbots can become a powerful tool for ensuring continuity of
learning by supporting students and teachers at all stages of the educational
process. They provide integration of various learning materials, which makes
education more accessible and flexible [7].

Taking all this into account, the prospects for using chatbots in the training
of future teachers of technology are extremely promising. These technologies not
only improve the quality of education but also foster the development of new
teaching methods that meet the demands of the modern world, where the pace of
change and innovation has become an integral part of the educational process.

The issue of integrating modern information technologies into the
educational process is highly relevant in the context of the rapid development of
digital technologies, particularly artificial intelligence (Al). With each passing
year, technologies are becoming increasingly accessible and powerful, opening up
new opportunities for education and allowing traditional approaches to teaching to
be transformed. This issue is being actively studied by many scholars, particularly
in Ukraine, where researchers are working intensively on the implementation of
the latest technologies in the field of education [6].

In particular, Hrytsyshyn and Habruseva (2020), in their work ‘Artificial
Intelligence Today and Tomorrow’, focus on the fundamental and applied
problems of modern technologies, particularly artificial intelligence, which plays a
significant role in the development of educational processes. They emphasise that
Al makes it possible to automate many teaching functions, improve the

personalised approach to students and create more flexible forms of learning
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oriented towards learners’ individual needs. This helps increase the effectiveness
of education, particularly in distance learning [3].

Vlasenko’s research (2023) also addresses the importance of using
pedagogical technologies in continuing education, with particular emphasis on the
role of technology in improving the quality of learning. Vlasenko notes that
technologies such as chatbots can significantly facilitate interaction between
teachers and students by providing quick access to learning materials, as well as
enabling the automation of assessment and feedback processes [2].

Another important topic is the use of chatbots in education, which is being
actively explored by scholars and practitioners. According to Peven, Khmil and
Makohonchuk (2023), chatbots integrated with CRM systems can transform
traditional models of learning by providing not only automated process
management but also support for the personalised learning of each student. This
makes it possible to create a more effective, convenient and flexible model of
learning in which students can receive help and support in real time.

Another significant aspect is the influence of artificial intelligence on the
transformation of traditional teaching methods. In his article, Sharov (2023) notes
that the development of Al makes it possible to create new teaching methods,
particularly through intelligent systems that adapt to students’ level of knowledge.
Such systems not only ensure the individualisation of the educational process but
can also help identify students’ weak points and provide them with additional
learning resources [9].

The study ‘Chatbot & CRM System: What Can They Do Together?’
(CRMium, 2023) also emphasises that chatbots integrated with CRM systems
have considerable potential for use in educational institutions by automating
routine tasks and improving communication between learners and teachers. This
contributes to increasing the efficiency of the educational process and makes it

possible to use new technologies to create personalised learning pathways [8].
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In addition, considerable attention is being paid to the changes that chatbots
bring to education, particularly in the context of ‘Education for Zoomers’ (Osvita
FP, 2025). This study examines how chatbots are transforming traditional
approaches to teaching and making learning more adaptive and interactive, which
is especially important for the new generation of students who prefer using digital
tools [5].

Thus, scholarly research demonstrates the enormous potential of using
artificial intelligence, chatbots and CRM systems in education. They can
significantly improve the effectiveness of learning, make it more personalised and
accessible, and adapt the educational process to the requirements of the modern
information environment. This makes it possible to create more effective learning
models that meet students’ needs and improve the quality of education as a whole.

The aim of the article is to examine the possibility of integrating chatbots
into the formation of the economic competence of future teachers of technology
while studying the discipline ‘Fundamentals of Production (Economics and
Organisation of Production)’.

Modern chatbots are increasingly viewed as a tool not only for automating
communication but also for providing adaptive, personalised learning. They are
capable of ensuring immediate access to learning materials, automatically
assessing students’ responses, collecting analytical data on progress, and
proposing individual learning pathways. In the context of developing the
economic competence of future teachers of technology, which includes the ability
to analyse economic processes, make well-grounded decisions and apply
economic knowledge in practical activity, the choice of a platform for creating
chatbots has not only a technical but also a pedagogical dimension.

No-code solutions enable teachers to create educational chatbots quickly.
One such platform is Chatfuel, which, through its block-based interface, makes it

possible to design dialogues for test-based surveys and thematic micro-courses. At
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the same time, the limited interaction logic makes it less suitable for creating
complex adaptive scenarios. Similar in its operating principle is ManyChat, which
supports multichannel communication, automated messages and integration with
various web resources, but it also has limitations when it comes to building deep
logical structures.

To implement intelligent chatbots that use Natural Language Processing
(NLP), it is advisable to use platforms with more advanced capabilities.
Dialogflow (Google) provides powerful NLP mechanisms that make it possible to
analyse users’ responses and create adaptive educational pathways. Such
mechanisms can be used to model economic dialogues, build simulations of
economic situations, and so on. Similar capabilities are offered by IBM Watson
Assistant, which has an advanced set of tools for analysing message context,
integrating with business systems and constructing complex dialogue logic.
Watson Assistant, in particular, makes it possible to carry out semantic analysis of
students’ responses and adapt further tasks according to previous results. This
makes the platform valuable for building adaptive learning environments with a
high level of personalisation.

Other professional-level solutions include Microsoft Bot Framework and
Rasa. Microsoft Bot Framework integrates with corporate educational
environments, particularly Microsoft Teams, which makes it possible to organise
chatbots as part of the educational process in university LMSs. Rasa is an open
framework with flexible configuration capabilities: it allows complex dialogues to
be created on the basis of machine learning and integrated with external data.
However, the use of these solutions requires a high level of technical competence
and development skills.

Among the platforms oriented towards the universal business and
educational segment, Tidio and Landbot should also be highlighted. Tidio makes it

possible to create chatbots quickly for websites and social media, and it can be
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used to implement basic educational scenarios by providing students with answers
to frequently asked questions, access to economic reference materials or
explanations. Landbot offers a more visual bot builder, which allows more
complex scenarios to be developed through a drag-and-drop interface, including
conditional transitions and logical blocks. This makes Landbot more suitable for
creating interactive educational dialogues, particularly for organising case study
classes in economics, simulating business decisions and similar activities.

Another tool worth mentioning is Botsify, which supports integration with
various educational services and provides an opportunity to create bots for the
automatic administration of tests, surveys and the collection of statistical data on
students’ responses. In this context, Botsify can be used to organise differentiated
assessment of knowledge in economic topics, which contributes to the
development of students’ competence in the independent analysis and
generalisation of economic information.

A separate category is represented by specialised educational platforms such
as Moodle Bot, a chatbot for the Moodle LMS, which extends the standard
functionality of the learning platform through interactive assistants. It can
automatically inform students about learning tasks, deadlines and test results, as
well as generate thematic questions from economics modules. The integration of
such a chatbot directly into the learning platform helps increase the convenience of
access to educational content and strengthen students’ motivation to study
economic disciplines.

When evaluating the above-mentioned platforms from the perspective of
pedagogical requirements, it should be noted that the choice of a particular tool
should be determined not only by its technical characteristics but also by its ability
to ensure interactivity, adaptability and analytical support within the educational
process. The level of implementation complexity, the possibility of LMS

integration, language processing mechanisms, and the availability of functions for

263



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 2. Ne 4.

analysing students’ academic performance are key evaluation criteria. Thus,
simple no-code solutions may be effective for organising basic educational
services, whereas platforms with NLP and the possibility of deep personalisation
open up prospects for developing a high level of economic competence through
adaptive learning and the analysis of individual educational pathways.

The development of the economic competence of future teachers of
technology is an important stage of their training, as it allows them to develop the
ability to analyse economic processes, manage costs and make well-grounded
decisions regarding resources and the organisation of production. Chatbots can
significantly improve this process by ensuring an interactive and personalised
approach to learning, automating routine tasks and giving students an opportunity
to receive feedback quickly. In this context, they become an effective tool for
developing economic knowledge and skills.

The use of chatbots makes it possible to create a clear structure for the
educational process. Students can gain access to theoretical materials, additional
sources and test tasks through a chatbot, which ensures their interactive
engagement in the learning process.

After each lecture or class, the chatbot can offer a brief summary of the
main concepts, for example ‘production capacity’, ‘business economics’ and
‘production planning’, followed by knowledge testing. Students are able to check
themselves through questions based on the lecture material, while the chatbot
provides feedback on the correctness of their answers, explaining each answer
option.

The chatbot can also direct students to additional materials or exercises
aimed at deeper mastery of the topic. This may be useful for students’ independent
work, as they will be able to turn to the chatbot for assistance at any time.

Cost analysis is one of the important components of the discipline

‘Fundamentals of Production’. Chatbots can be used to create realistic simulations
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in which students must calculate the production cost of goods under changing
parameters, such as changes in the cost of raw materials or changes in labour.

After students have familiarised themselves with the theoretical material,
the chatbot offers them a simulation. For example, students are given a task
concerning a change in the cost of raw materials at an enterprise and must
calculate how this will affect the production cost of goods. The chatbot
automatically checks the calculations and explains why this affects the final costs
In one way or another.

This not only allows students to apply the theoretical knowledge they have
acquired in real conditions, but also contributes to the development of analytical
abilities, since they are required to think like managers and make economically
well-grounded decisions.

Another important part of learning is the evaluation of the efficiency of
production processes. Chatbots can be used to simulate real production situations
in which a student chooses the optimal strategy for organising production or
reducing costs. For example, the chatbot may offer the student a choice between
several options: purchasing new equipment or optimising existing production
processes.

After the student chooses one of the options, the chatbot provides feedback,
explaining which option is the most economically justified and why. This task
allows students to see the consequences of their decisions and gain experience in
resource management.

Chatbots can also be used to support students’ independent work. After each
class, they may be offered additional tasks or questions for self-assessment. The
chatbot provides recommendations, for example, on how to improve cost
calculations or which tools to use to evaluate the efficiency of production
processes. This allows students to deepen their knowledge independently by

working with additional materials provided by the bot.
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An important part of such independent work is the opportunity to receive
iImmediate feedback from the chatbot, which allows the student to correct mistakes
and improve their knowledge in real time, without having to wait for assessment
from the teacher.

The chatbot can be used to conduct final assessments that make it possible
to evaluate the level of knowledge acquired by students at the final stages of
learning. The tests may include theoretical questions, cost calculation tasks and
practical assignments related to the optimisation of production processes.

After completing the test, the chatbot provides students with feedback,
offering a detailed explanation of each correct and incorrect answer. This helps
them understand their mistakes and correct them while receiving
recommendations for further improvement of their knowledge.

Thanks to the possibility of automatic monitoring of results, the chatbot can
regularly provide students with feedback on their progress. For example, if a
student has difficulties with a particular topic, the chatbot can recommend
additional materials or exercises to improve knowledge in that area.

In addition, the bot can monitor students’ performance in real time and offer
individual recommendations for improving results

Conclusions. The use of chatbots in the educational process makes it
possible to significantly increase the effectiveness of developing the economic
competence of future teachers of technology. Chatbots provide an interactive
approach to learning, support students in the independent study of material,
automate testing and provide feedback, all of which contribute to a deeper
understanding of economic principles and practical skills. They also make it
possible to adapt learning to the needs of each student, which makes the

educational process more flexible and personalised.
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