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Bbap6am €Breniii, acmipant kadeapu mneaarorikv i METOJUKH BUKIIAIaHHS
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BUKOPUCTAHHS 111 B YHIBEPCUTETAX HIMEYYWHMU:
ETHYHUHN, HAYKOBHUM, IHHOBAIIIMHUM IIXOJIA

THE USE OF SHI IN GERMAN UNIVERSITIES: ETHICAL,
SCIENTIFIC, INNOVATIVE APPROACHES

Anomauis

VY crarti mpoaHaIi30BaHO 0COOJIMBOCTI BUKOPHUCTAHHS IMITYYHOTO IHTEIEKTY
(IIIT) B ocBiTHROMY TIpOIIEC] MPOBIIHKUX yHIBepcuTeTiB DenepaTuBHOi PecryOmiku
Himeyunna. B xomi aHamizy OCBITHBOI JISTIBHOCTI YHiBepcuTeTy €Bponu
NPUKIAAHUX HayK, TeXHIYHOTO yHiBepcuTeTy MIoHXeHa, MIOHXEHCHKOTO
yHiBepcuTeTy JliogBira — MakcumiziaHa BH3HAYEHO XapaKTepHI ISl UX
VHIBEPCUTETIB acmeKkTH 3actocyBaHHs TexHomyorii IIII  BigmoBimHO 1O
MDKHApPOJHUX CTAHIAPTIB Ta KPUTEPIIB akaaeMiuyHOl JTOOpodYecHOCTi. 30Kpema,
aKIIEHTOBAHO yBary Ha po3poOili i e(eKTHBHOMY 3aCTOCYBaHHI yHIBEPCHUTETAMHU
BHYTPIIIHIX €THYHHUX KOJEKCIB, MO TPYHTYIOTHCA Ha JOTPUMAaHHI MPUHITUIIIB

MI3BITHOCTI, IPO30POCTI, CPABEAIUBOCTI 1 KOH(PIACHIIMHOCTI.
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[linkpecnioeTbes, 10 3aKiaagud BUIOI OCBITM HiMeuyunHM AaKTHUBHO
BIIPOBAKYIOTh TEXHOJIOT1i Ta oKpeMi 1HCTpyMeHTH LIl B OCBITHIO Ta HAayKOBY
TISTTBHICTh, @ TaKOXX BUKOPUCTOBYIOTh 1X [IJIsi MIABUIIEHHA €(GEeKTUBHOCTI
aJAMIHICTPATUBHOTO YIIPaBJIiHHS Ta ONTUMI3allli IHPPACTPYKTYpU YHIBEPCUTETIB.

Hampuknan, B VYHiBepcuTeTi €BponmH NPHUKIAAHAX HAYK HAKOITMYCHO
3HaYHUM 10CBiJ 3acTocyBaHHs VR- Ta AR-TexHosorii B X011 peasni3aiii OCBITHIX
nporpam, MoB’S3aHUX 3 JU3aHHOM, 1H)XXEHEpi€ro Ta Oi3HeC-aHANITHKOI0. Takox 3
nonomoroto iHcTpyMeHTiB I 3milicHIOETBCST amanTallisi HaBYaJIbHUX MaTepiajiB
i HAWBIAYyaJbHI TOTpeOU 3100yBaviB Ta HAJAAETHCS JIOMOMOTA Y MOJCIIIOBaHHI
CKJIAAHUX EKOHOMIYHMX TIPOILIECIB Ta TMNPUHUHATTI €QEeKTUBHUX pIlIeHb. Y
TexHiuHOMY yHIBepcUTeTI MIOHXCHAa AaKTUBHO BHUKOPHCTOBYEThCS Artemis —
yHIKaJbHa I1HTEpPAKTUBHA IUIaTOpMa BIAKPUTOrO THUIYy. 3 1ii JOMNOMOTrOIO
3MIIHCHIOETHCS aBTOMATHU30BAaHE OIIHIOBAHHS 3HAHb 1 HABUYOK 3100yBadiB HU3KH
TEXHIYHUX OCBITHIX IporpaMm, T'eHepallisi TeCTOBUX 3aBiaHb, BiJICIIIKOBYBaHHS
3BOPOTHOTO 3B’s13Ky Tomio. B  MionxeHcekomy yHiBepcuteTi Jliogsira —
MakcuMiniana, iKW BBaXKa€ThbCS HANCTapIIUM 3aKJIagoM BUIOT OcBiTH baapii,
TaKOX aKTHUBHO 3acTOCOBYIOTBCs TexHousorii II. 3aBmsku gismbHOCTI Al-
HUB@LMU, Munich Center for Machine Learning Ta uncieHHUM
MDKIUCIUIUTIHAPHUM  MPOEKTAM  YHIBEPCUTET aKTUBHO BropoBamkye I vy
dbyHIaMeHTanbHI Ta TPHUKIaAHI nociimkeHHs. OcoOnuBy yBary MNpUAUIEHO HE
JUIIE TEeXHOJIOTIYHMM I1HHOBAIliSAM, a W €THYHHUM, COI[laJIbHUM Ta IPaBOBUM
acCmeKTaM BHKOPUCTAaHHS INTYYHOTO IHTEIEKTY. TaKuil KOMIUIEKCHUH TMiAXi
no3poisie LMU ¢dopmyBatn MallOyTHE BiANOBIAATBLHOTO Ta €()EKTUBHOTO
BukopuctanHs LI B Hay1i, OCBITI Ta CYCIUTBCTBI.

Knwouosi  cnosa: 1mTydHWN IHTENEKT, BHINA OCBITA, YHIBEPCUTETH
Himeuunnn, mudpoBa Tpancopmallis OCBITH, €THKA IITYYHOTO IHTENEKTy, Al

literacy, OCBITH1 TEXHOJIOT11, aKaJieMidyHa I00POYECHICTb.
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Abstract

The article analyzes the specific features of the use of Artificial Intelligence
(Al) in the educational processes of leading universities in the Federal Republic of
Germany. Based on an examination of the educational activities of the University
of Europe for Applied Sciences, the Technical University of Munich, and Ludwig
Maximilian University of Munich, the study identifies key aspects of Al
implementation at these institutions in accordance with international standards and
the principles of academic integrity. Particular attention is paid to the development
and effective application of internal ethical codes that are grounded in the
principles of accountability, transparency, fairness, and privacy.

The study emphasizes that German higher education institutions are actively
integrating Al technologies and tools into educational and research activities,
while also employing them to enhance administrative efficiency and optimize
university infrastructure.

For example, the University of Europe for Applied Sciences has
accumulated substantial experience in applying VR and AR technologies within
educational programs related to design, engineering, and business analytics. Al
tools are also used to adapt learning materials to the individual needs of students
and to support the modeling of complex economic processes and informed
decision-making.

At the Technical University of Munich, Artemis, a unique open interactive
platform, is widely utilized. The platform enables automated assessment of
students’ knowledge and skills in various technical programs, generation of test
assignments, monitoring of feedback, and other educational functions.

Ludwig Maximilian University of Munich, considered the oldest higher
education institution in Bavaria, also actively employs Al technologies. Through
the activities of AI-HUB@LMU, the Munich Center for Machine Learning, and

8
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numerous interdisciplinary projects, the university actively integrates Al into both
fundamental and applied research. Special attention is devoted not only to
technological innovation but also to the ethical, social, and legal dimensions of
artificial intelligence. This comprehensive approach enables LMU to shape the
future of responsible and effective Al use in science, education, and society.
Keywords: artificial intelligence, higher education, German universities,
digital transformation of education, Al ethics, Al literacy, educational

technologies, academic integrity.

Ilocmanoska npoonemu. Wtyunuit intenexkt (III) crae HeBix’ eMHOIO
YaCTHMHOIO CYYacCHOTO CYCHUIbCTBA, BIUIMBAIOYM HA PI3HI cPepu  KUTTS,
BKJIFOUAIOYM OCBITY, HayKy Ta YNpaBIiHHSA. YHiBepcuTeTd HiMedunHU aKTHUBHO
BIPOBaKYIOTH LI y CBOXO MisIBHICTH, MPUAUISIOYA OCOOJUBY YBary €THUYHUM
acnektaM Horo BukopucTaHHs. lleil miaxig crnpsMoBaHuii Ha 3a0e3MeYeHHS
BIJIMOBIIAJIBHOTO Ta MPO30poro BuUKopucTaHHs TexHojorik LI, mo Bimmosinae
€BPOIEHCHKUM Ta MDKHAPOIHUM CTaHAapTaM.

E€poneiickka Komicis y 2019 poui omy6rikyBana ETuuHi HAcTaHOBH IS
Hagiigoro I, mo Bu3HauvaroTh 7 xirouoBux BuMor no II-cuctem, BKIrouaroyu
MiA3BITHICTH, IPO30PICTh, BIACYTHICTh TUCKPUMIHAIIIHHOCTI 1 MOBAry J0 JFOJACHKOI
aBroHoMii. YHiBepcuretn €C, ocobmmBo B Himeuunni, Hinepnangax ta IlIBemii,
JiealTi 9acTille y3ro/KyIOTh CBOi BHYTPIIIHI MOMITHKY 3 IIAMH paMKaMHu.

Y 2020 pomi Himewyunna omyOmikyBanma mnepiie Bumanas «Himemnbkoi
JOPO’KHBOI KapTH cTaHmapTu3amii mana mrydHoro inrenekty» (NRM KI), sxa
BHU3HAYa€ BUMOTH JI0 MallOYTHIX perjamMeHTiB Ta cranaapTiB y koHTekcti II. [e#
JOKYMEHT CHpPSIMOBAaHWN Ha 3MIIHEHHS HIMEIBKOI EKOHOMIKM Ta HAyKd B
MDKHApOHIA KOHKYypeHInii B ramy3i LIl Ta cTBOpeHHS CHpUATIMBUAX YMOB IS

IHHOBAIIIH.
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Ananiz ocmanuix oocniodxcens i nyonikayiu. JlocnigKeHHs 0CcOO0IUBOCTEM
BukopuctanHs LI B yHiBepcurerax HimeuunmHu 3aificHIOBanocs B KOHTEKCTI
nopiBHsUbHO-Tienaroriuanx miaxoaiB (I. Jpau, O. Ilerpoe, O. boponienko, I.
Pereitno, O. bazemok, H. bazemox, O. CnoGoasaiok Ta inmil). Etnunwmii,
HAyKOBUM, 1HHOBaUIMHUNA migxoau BukopuctanHs LI anamizyBamucs Ha OCHOBI
HAyKOBUX MyOJiKaliil yKpaiHChKUX yueHux y ranysi Buioi ocBitd (C. Ilerposa,
A. Anekciok, C. Tomoposa, 0. Menwsuuk, I'. IlleBuenko, B. Maiibopona, A.
Makcumenko, T. Mopo3oBa, I'. TlonomaproBa Ta IiHIII), IHHOBaLIAHOI Ta
npodeciitnoi nemaroriku (M. Myxaubkuii, H. Hocoseun, B. Pe6enok, C.
Crpineus, H. TBepezoBcbka, T. SAHueHko Ta iHII1).

Memoio cmammi € JOCITIIUKCHHS CY4aCHUX TPAKTUK BHKOPHUCTaHHS
IITYYHOTO 1HTENEKTy B yHiBepcuterax dexeparuBHoi Pecnybniku HimeuuwnHa,
OIliHKA 1X BIJMOBIIHOCTI €TUYHUM CTaHJIapTaM, a TAKOXK BHUSBJICHHS 1HHOBAIlIMHUX
miaxo/iB 0 BapoBakeHHs LI B cuctemy BUIIOT OCBITH.

Buknao ochoenoco mamepiany oocnioxcenns. YHIBEPCUTETH IO BChOMY
CBITY JeaJli aKTUBHIIIIE BIPOBAKYIOTh €THYHI KOJACKCH Ta HOPMATHUBHI paMKHU
JUISL PETYJIOBaHHS TPOIECIB PO3POOKH Ta BUKOPUCTAHHS INITYYHOTO IHTEIICKTY
(III) y cBoiii mismpHOCTI. Ha rimoGambHOMY piBHI, Taki ycTaHOBH, K ['apBapn,
MIT, Oxcdhopn ta Crendopa, BOpPOBaIKYIOTh €THUYHI KypCH Y CBOI TEXHIUHI
porpaMH, CTBOPIOIOTH criemianizoBaHi neHTpu (Hampukman, Stanford HAI) 1
O0epyTh ydacThb y (opMyBaHHI MDKHAPOJHUX PEKOMEHAAIIN [ PO3BUTKY
ermudoro III. Ili 3axomum MarTh Ha MeTi 3a0€3MEYUTH  BIANOBIJAIbHE
BUKOpHCTaHHs TexHojorik LI B mociimkeHHAX, OCBITI Ta aJMIHICTpyBaHHI. Y
[IEHTP1 IUX HOPMATHBIB JICKUTH MPArHCHHS NOTPUMAHHS TaKWX I[IHHOCTEH, SIK
MIPO30PICTh, CIIPaBEIUBICTh, KOH(DIICHIIIHHICTD 1 MIA3BITHICTD.

OgHUM 3 KIIFOYOBMX AaCIIEKTIB €THYHMUX KOJEKCIB € 3000B’A3aHHSA IIOIO0
npo3opocti. Cucremu III, 1o 3acTOCOBYIOTBCSI B YHIBEPCUTETCHKOMY

CepeAOBUIIl — YU TO B JOCIIIKEHHSIX, YU Y B3a€EMOII 31 CTYyJICHTaMU, — MAaloTh
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OyTH 3pO3YyMUIMMH Ta TaKUMH, IO MijjaarwThes mnosicHenHio [1]. Ile Bkirodae
qiTKe 1H(POPMYBAHHS MPO METYy, AITOPUTMIYHY JIOTIKY Ta MOXJIMBI HACIIIKH
BukopuctanHs HII. Pazom 13 1uM, ycTaHOBM TNparHyTh 3a0€3MEUYUTH
CIpPaBEeJIMBICTh LUIIXOM pPO3poOKKM Ta 3acrtocyBaHHs 1HcTpyMeHtiB I Ge3
yIepeKeHb 1 3 ypaxyBaHHSIM IHKJIFO3UBHOCTI.

3axXuCT JaHUX € 1Ie OJHUM Ba)KJIMBUM TPUHIIMIIOM, OCKUTBKH YHIBEPCUTETH
00poOJISIIOTh YyTNIMBY 1H(GOPMAILII0 PO CTYJEHTIB, CIIBPOOITHUKIB Ta YYaCHUKIB
JOCHIJDKeHb. TOMy BHOPOBAKYIOThbCS HaAIMHI 3axoaW JJisg 3a0e3nedeHHs
KOH(1IeHIHHOCTI Ta Oe3nexku ganux. Hanpuknan, Bukopuctanus nudepeHuiitoi
NPUBATHOCTI a00 OOMEXKEeHHsS JOCTyNmy JO JaHuX 4dYepe3 OaraTopiBHEBY
ayTeHTU(IKaIII0 BXXE CTajJ0 HOPMOK B 0araThbOoX MPOBIIHHUX 3aKiIajaxX BHUIIOT
OCBITH.

[Tin3BITHICTH € IIEHTPAIBHOI CKJIAJIOBOIO IIUX €THYHUX MNPUHIMUMIB. Bin
po3poOHMKIB 1 KopucTyBauiB cucteM Il Bumaraerbcs BiAMOBITAIBHICTL 3a
pe3yibTaT, sKi BOHU T€HEPYIOTh [2]. Y TicHOMY 3B’SI3Ky 3 IIMM 3HAXOJMTHCS i
akIleHT Ha Oe3IeKy Ta TeXHIYHYy HaJiiHicTh: cuctemMu LI moBuHHI mparroBaTu
CTaOUTHHO Ta 3aXHUIINEHO y pi3HUX cdhepax 3acTocyBaHHsA. KpiMm Toro, yHiBepcuTeTH
HATOJIOMIYIOTh Ha BaYKIMBOCTI JII0ICbKOT0 KOHTpOoJto: 111 moBuHeH nonmoBHIOBATH,
a HE 3aMIHIOBATH MPUUHSATTS PIlICHb JIOAUHOI — IMPHUHAWMHI He 0e3 ii 4iTKoro
PO3YMIHHSI Ta 3TOJIH.

B akagemiunomy cepepoBumii Il iHTeTpyeThcst y pi3HI HanmpsMKa. Y
JTOCIITHAIIBKIN JiSIbHOCTI €TWYHI MIPKYBaHHS IIOYMHAIOTHCS BXKE Ha eTari
pEleH3YBaHHA ¥ TOMIUPIOIOTHCS HA TPAKTUKU, IO CHPHUSIIOTH BIIKPUTOCTI M
T00pOYECHOCTI, HAMPHUKIIAJI, TIPO30PI METOAOJIOT1, BIIKPHUTI JaHi, BiIIOBiIaJIbHE
yopasmiaas  moxensimu I, B ocBitHbOMY mpomeci inctpymentu I
BUKOPUCTOBYIOTHCS JUIsI OIIHIOBaHHS, T€Hepallii HaBYaJIBHOTO KOHTEHTY abo B
SKOCTI 1HTEJIEKTyaJbHUX IOMIYHHUKIB, OJIHAK IXHE 3aCTOCYBaHHSI Mae€ OyTu

CIpaBe/JIMBUM 1 HE MOPYIIYBaTH akaJeMIdyHy J0OpOYECHICTh a00 aBTOHOMIIO

11
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ctyneHTta. Y cdepi aaMiHICTpyBaHHS, HAMpUKIAJ, y TIpoliecax MNpuioMy abdo
HaganHa mocnyr, LI Takoxx moBuHEH OyTH MPO30pUM Ta OOTPYHTOBAHHM, MO0
30eperTu 0BIpy KOPUCTYBaUiB.

JUIst MITPUMKH IUX €TUYHHUX CTaHAApTiB 0araTto yHIBEpCUTETIB CTBOPIOIOThH
BHYTpilHI Komitets 3 eTuxu 11 a6o iHmi gopamui opranu. IxHiM 3aBIaHHAM €
KOHTPOJIb 3a BinoBinaibHUM BuKOpucTaHHsM Il Ta HamaHHs pexkoMeHmarlii
IOJJ0 HOBUX BHUKIUKIB. Takoxk po3poOsstoTbest O(iliiHI AOPOXKHI KapTu,
npoBOAATHCA 1H(OpMaIIHHI KaMIaHli Ta HaBYaJIbHI 3aX0JU 3 NMUTAaHb €TUKHU. YcCe
YacTile BIPOBAIKYIOThCS M MEXaHi3MH ayIuTy, SKi JO3BOJISIOTH OIIHIOBATH
BILTUB 1 eekTuBHICTh cucteM Il mpoTsarom rneBHOro nepioay 4acy.

University of Europe for Applied Sciences (UE)

VYuiepcuter €Bponu npukiagaux Hayk (UE) opieHTOBaHMiI Ha MPUKIaAHY
OCBITY Ta cydacHi TexHoJorii. Ilompu BiACYTHICTh ONPHIIOAHEHOTO OKPEMOIO
etnunoro kojaekcy LI, cam 3mict HaBuanns UE neMoHCTpye 3alliKaBiE€HICTh B
eTUYHIN, MbKIucuuIuTiHapHii interparii LI y TBopui npodecii [3,4].

UE — nie npuBaTHUi KoMepiiitaui 3aknan y Himeuuuni, 3acHoBanuii y 2017
poti B pe3ynbtati 3nuTTs Business and Information Technology School (BiTS) Ta
Berliner Technische Kunsthochschule (BTK) [5]. UE mae xamnycu B I3epmoni,
bepnini, Ilorcmami, I'amOyp3i Ta [lyOai, a #oro aamiHICTpaTUBHHHN LIEHTP
po3TanioBaHuii B [3epIioHi.

UE mporonye mupokuii CriekTp 0akaaaBpChKUX 1 MariCTEPChbKUX MPOTpaM y
PI3HUX JTUCHHUINIIHAX, BKIFOYaround Oi3HeC, TexXHoJIorii Ta au3aitH. bepmiHChKuit
KaMITyC BiJIOMUH CBOEIO OPIEHTAII€I0 HA TBOPYI Ta TEXHOJOTIYHI JTOCIIIKEHHS.
CtyaeHTH MaroTh JOCTYI 0 JTAHAMIYHOTO KYJIBTYpPHOTO CepeloBHINa Ta Oe3midi
npodeciitHux MokmuBocTed. Kamiryc ocHameHuil Cy9acHUMH TEXHOJOTTYHUMH
3aco0amMu, BKJIFOYAIOYH BEIHMKI OTO- Ta PajiocTyAdii, CTyil 3 3€JICHAM €KPaHOM

Ta aHiMallli, MaiiCTepHIO ISl CTapTaliB Ta PI13H1 30HU JJI1 HABYAHHSI.
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UE axTuBHO BHOpoOBajXkye NU(POBI TEXHOJNOrli B OCBITHIM mpolec,
CTBOPIOIOUHM CYYacHE HaBYAJIbHE CEPEIOBUIIE, SKE CIPHIE PO3BUTKY MPAKTHUYHUX
HAaBUYOK CTYyJCHTIB. BuKopucTaHHS IHTEpaKTUBHUX HABYAIBHUX IIaTPOpM,
BIpTyaJIbHUX JabopaTopiii 1 MpOrpaMHOro 3a0e3NeYeHHs Ha OCHOBI IITYYHOTO
IHTEeNeKTy 3a0e3neuye edexkTuBHEe HaBuyaHHsA. Hanpukman, yHIBepCcHUTET
BUKOpucTOBYe VR- Ta AR-TexHomorii /s Bizyanii3auii CKJIaAHUX MPOLECIB, LIO0
0COOJIMBO KOPUCHO y IU3aliHi, IHXKEHepii Ta O13HeC-aHaTITUIIL.

UE Takox IiHTErpye INTYYHUH IHTENEKT Yy HaBYaJIbHI MPOrpamu,
JI0TIOMararoym CTyZIeHTaM ONaHOBYBATH Cy4acH1 LHMQPOB1 IHCTpyMeHTH. Jleski 3
OCHOBHHX €JIEMEHTIB MPOTPaM BKITFOYAIOTh:

. [HTepakTUBHI CHUCTEMH Ha OCHOBI INTYYHOTO IHTENEKTY, IO
aHANI3yIOTh CTWJIb HAaBYAaHHA CTYACHTIB 1 aJanTyloTh Marepiaid Mmix ixHi
IHAUBINYaIbHI TOTPEOH.

. Buxopucranusa anroputmiB Al y KkpeaTMBHUX Mpoliecax, 30KpemMa y
rpadiyHOMY AHM3aliHi, aHIMaIlii Ta CTBOPEHH1 MYJIBTUMEINHOTO KOHTEHTY.

. 3actocyBaHHs Al-aHamiTUKW ISl JAOCIHIIKEHb Ta Ol3HEC-CTpaTeriH,
0 JOMOMarae CTyJAeHTaM MOJCIIOBaTH CKJIaJHI ©KOHOMIYHI TIpOLeCH Ta
npuitMaTy ePeKTUBHI PIIIICHHS.

Opniero 3 iHHOBaliHUX Marictepcbkux nporpam UE € Marictp Muctents y
cdepi reHepaTMBHOTO IW3aiiHy Ta mTy4yHOro iHtenekty (Generative Design &
Artificial Intelligence). Lls mporpama mokivkaHa HaaaTH CTYJACHTaM HaBUYKH Ta
3HaHHS Ui BUKOPHCTAHHS IUTYYHOTO IHTEJEKTY Yy CTBOPEHHI TUHAMIYHHMX Ta
aJIaITUBHUX JW3aliHEpChKUX pimieHb. HaBuanbHa mporpama IHTETpye MPUHIUIIH
Au3aiiHy, KOMIT'IOTEPHMX HayK Ta IITy4YHOTO  IHTENEKTY, CIPHUSIIOYH
MDKIMCHUTUTIHAPHOMY MIAXOAY A0 BUpIlIEHHS 3aBaHb. CTy/I€HTH MPaIIOI0Th HAJl
NPAKTUYHUMHU TPOEKTAMH, IO JOCHIKYIOTh B3aEMOJII0 JIOACHKOI KPEaTUBHOCTI
Ta MAIIMHHOTO HaBYaHHs], TOTYIOUM iX JO Kap’€pu B Traiy3l [Au3aiflHy Ta

TEXHOJIOT1H.
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[Iporpama Generative Design & Al y UE noennye teopeTuyHe po3yMiHHS
Ta MpaKTHYHE 3acTOCyBaHHs. Kypcu OXOMITIOI0Th TEMH, MOB’I3aHi 3 aIrOpUTMaMHU
MAIIMHHOTO HaBYaHHs, 00YMCIIIOBAIIBHOIO KPEATHBHICTIO Ta MpolecaMu JU3aiHy
Ha ocHOBi manmx. CHiBmpans 3 Tady3eBUMH MapTHEPAMH Ta y4acTh y peallbHUX
MPOEKTaX € HEBiT €MHOI0 YaCTHHOIO HABYaHHS, M0 3a0e3ledye BHUITYCKHHUKAM
HEOOX1H1 HaBUYKHU JIsi poOOTH B YMOBaX JMHAMIYHOTO CEPEOBHINA IITYYHOIO
IHTEJEKTY Ta JU3aiHy.

[Iporpama Generative Design & Al mae THyuKy CTPYKTYypy Ta MPOMOHYE
nBa BapiaHTu onaHyBaHHs: ctanfaptauil (120 ECTS kpeautiB) Tta mBuakuid (60
a6o 90 ECTS kpenuriB). KitouoBow 0COOJMBOCTI CTaHAAPTHOTO BapiaHTy €
PAKTUYHO OPIEHTOBAHUN MPOEKT, IKUK MOXKE MOETHYBATH B COO1 KIJTbKa OCBITHIX
nporpaM. Takok OuLIbIlIe Yacy BHIAUISETHCS HAa TE3W Ta CEMIHApH, IO J03BOJISIE
TIIMOIIe PO3KPUTH TEMY POOOTH.

Berynutu Ha mporpamy MOXYThb CTYJIEHTH 3 pi3HUX cdep, aie HalHOLIbIIe
BOHA MIAXOIUThH JJISl THX, XTO Ma€ MOCBiA y uudpoBomMy au3aiiHi. Xoya 3HAHHS
NpOrpaMyBaHHS € TIEpeBarol0, BOHM HE € OOOB’SA3KOBUMH JJisi BCTYITY.
Kannumaram pexkoMeHAYyeThCS TOJABATH pPE3IOME 13 3a3HAUCHHSM OCBITH Ta
npodeciiHOTO T0CBITY.

Bunyckauku nporpamu Generative Design & Al MoxyTh mpaitoBaTa y
chepax cTBOpeHHS MUGPOBOTO KOHTEHTY JIJIS COIIAIbHUX MeJia, MOJIH, PEKIaMH,
CIIOPTY Ta pO3Bar, a TaKOX y po3poOlili MUGPOBUX MPOIYKTIB JJII OXOPOHU
310pOB’s1, 10OpoOyTy Ta po3apiOHoi Toprimi. Kap’epHi MOXIMBOCTI BKIIOYAOTh
poOOTy B IHHOBALIMHMX CTapTamax, IW3aMHEPCHKUX CTYIISAX, TEXHOJOTTYHUX
KOMITaHISAX Ta MUCTCIIBKUX IHCTHTYIIISX.

VYuiBepcuTeT €BponM NPUKIATHUX HAYK € HOBATOPCHKUM HaBUYAIHHUM
3aKJIaIoM, SKHM TOETHYE TPAAMIIINHI aKaaeMidyHl JUCIUIUTIHM 3 HOBITHIMH

texnonorisimu. Moro nporpama Generative Design & Al € nmpukiiagom nparHeHHs
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YHIBEPCUTETY TOTYBaTH CTYACHTIB 10 BUKJIUKIB Ta MOKJIMBOCTEH, SKI BUHUKAIOTh
Ha NEPETHHI IU3aiiHy Ta IITYYHOTO 1HTEJIEKTY.

Technical University of Munich (TUM)

Texuiunuit yHiBepcuteT Mionxena (TUM) ctBopuB Institute for Ethics in
Artificial Intelligence (IEAI) — mnardopmy mans TOCHiIKEHHS Ta PEryJIOBaHHS
BruBy LI Ha cycninberBo [6]. IEAI npoBoAUTh NpuUKIagHI TOCHIIKEHHS €TUKH
I B Takux cdepax, K MeauIMHA, MOOUIbHICTb, MyOJiyHe ympaBiiHHA. Kpim
TOTO, YHIBEPCUTET PETYJSIPHO OHOBIIIOE €TUYHI KEPIBHUIITBA JJIi HAYKOBIIB 1
CTYJICHTIB II0/I0 BUKOPUCTAHHS AITOPUTMIB Y JOCTIPKEHHSIX Ta BUKJIATaHHI.

TUM posrasijgae IITy4HWR IHTENEKT HE JIMIIE SK HampsM HayKOBUX
JOCJIIJDKeHb, aje W SIK 1HCTPYMEHT OCBITHBOI MiSUTBHOCTI, 3aci0 omnTumizaii
aAMIHICTPaTUBHUX  MpPOIIECIB,  CTpaTeriyHy  IHIIaTUBY  TpaHcdopmarlii
YHIBEPCUTETY, a TaKOX €TUYHUN 1 YHOpaBIIHCHKUNA BHUKIHK, IO MOTpelye
(dbopManizoBaHOTO HOPMATHUBHOTO PETYIIOBAaHHA [7].

Y 2025 pomi Technical University of Munich 3ampoBaguB KoMILIEKCHY
3arajJbHOYHIBEPCUTETCHKY CTpaTerit0 PO3BUTKY Ta BIPOBAIKEHHS TEXHOJOT1H
IITYYHOTO 1HTEJEKTY, SIKa OXOIUIIOE OCBITHIO JISJIbHICTH, HAYKOBI JOCIIIKEHHS,
agMIHICTpaTUBHE YIPABIiHHSA, €THYHI acCleKTH Ta OmepaliiHy 1H(PaACTPYKTypy
YHIBEPCUTETY.

BignoBimHo g0 odimiiiHoi mo3uWIii  yHIBEpCHUTETY, JaHa CTpaTeris
nependadvae: inrerpaiiro 1l B HaBUanbHI IJIaHW, CTBOPEHHS OCBITHIX CEPEIOBHII
13 TIATPUMKOIO IITYYHOTO IHTEIEKTY, aBTOMATH3allll0 aJMIHICTPATUBHHUX
MpoILIeCiB, PO3BUTOK HAYKOBUX JociimkeHb y cdepi LI, norpuManHs npuHIUIIiB
€TUYHO1 TPO30POCTI Ta BIAMOBIMATIEHOTO BUKOPUCTAHHS TEXHOJIOT1M.

KepiBHUIITBO yHIBEPCHUTETY TPSIMO BH3HAYa€ INTYYHUH IHTENEKT SK
TpaHcOpMaIlliifHy  TEXHOJIOTIIO, IHTerpamis SKOi Mae  3AIMCHIOBATHCS

«BIAMOBIIATIBHO» B yCiX cpepax GyHKIIOHYBAHHS YHIBEPCUTETY.
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OanuMm 13 HAWOUIBII NOKA30BMX NPHUKIAAIB peani3auii Li€i cTparterii €
miathopma Artemis, sika BBaXXKAEThCA OJHIEI0 3 HAMBAXIIMBINIKUX 1 TEXHIYHO
HaWCKJIAQIHIIIMX OCBITHIX IUIaTQOpPM, CTBOPEHHX Yy CHCTEM1 BHUUIIOI OCBITH
Himeyunnu, ocobnmBo y cdepi macmraboBanoi IT-ocBiTM Ta HaBYaHHS 3
MIATPUMKOIO IITYYHOTO THTEJIEKTY.

Artemis € IHTEpaKTUBHOIO TUIATGOPMOIO BIAKPUTOTO TUIY, PO3pPOOJIECHOIO B
Technical University of Munich pans 3a0e3nedyeHHs BeauKoMacmITaOHOIO

I_[I/I(l)pOBOFO HaBYaHHA, HACAMIICPCH Y TAKUX TAITy3AX:

. KOMIT FOTEPH1 HAYKH;

. porpaMHa 1HXEHepis;

. HaBYaHHsI IPOrPaMyBaHHIO;

. TEXHIYHI JUCIUILIIHH;

. OCBITHI cepenoBuina 3 iHTerparieto I11I.

[lepBUHHOIO METOIO CTBOPEHHS CHUCTEeMH OyJI0 BUpIMIEHHS OJHIiel 3
KITFOUOBHX MPOOJIEM HIMEIBKUX TEXHIYHUX YHIBEPCUTETIB — 3a0e3MeueHHS
MIEPCOHAJII30BAHOTO OIIHIOBAHHS Ta 3BOPOTHOTO 3B’SI3KY JJIS THCSY CTYACHTIB Y
MeXKax BEJIUKHX TEXHIYHUX KYpCiB.

ITnarpopma  Artemis  BHKOPHUCTOBYEThCA  JJI1  aBTOMAaTH30BaHOTO
OIIHIOBAHHS MPOTPAMHOTO KOJy, TeHepaIllii TECTOBUX 3aBAaHb 13 BUKOPUCTAHHSIM
I, npoBemeHHS OHJIAMH-BIIpAB, OpTraHi3amii CHCTEM 3BOPOTHOTO 3B’SI3KY,
peanizaiii tupoBUX ICIUTIB Ta OI[IHIOBAHHS.

Cucrema akTUBHO 3aCTOCOBYETHCS B OCBITHROMY MPOIIECI 3 KOMIT FOTEPHUX
HayK Ta imxkeHepii. [HcTpymenTn  mrtydyHoro  iHTenmekty B TUM
BUKOPUCTOBYIOTBCS 3  METOIO  MepcoHami3aiii  HaBYaJbHOTO  TIPOIIECY,
NPUINBUAIICHHS  HAJAaHHS  3BOPOTHOTO  3B’SI3KY  CTYJCHTaM, MIATPUMKH
CaMOCTIHOTO Ta aJanTHBHOTO HABYAHHS, CYMPOBONY MACIITAOHMX TEXHIYHHX

KYpCIB.
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[loniOHMi minxin BimoOpakae MMPIIY TEHACHII0 B HIMEUbKI cuctemi
BUIIIOi OCBITH 11070 (OPMYBaHHSI TaK 3BAHUX «OCBITHIX CEPEIOBHII, MOCHICHUX
IITYYHUM IHTEIEKTOMY.

Technical University of Munich nenmani  axkTuBHIIE  pO3BHUBAE
koMmriereHTHOCTI y cdept HII He mnume cepex CTYIEHTIB KOMI IOTEPHUX
CHEeLIaNbHOCTEN, aje ¥ y ramy3siX COLIaJbHUX HAyK, €KOHOMIKH, AEpP>KaBHOI'O
yIPaBIiHHS, 1HXEHEP1i, MEAUIIMHH, APXITEKTYPU, MEHEIKMEHTY .

3 wi€l0 METoI yHiBepcuTeToM Oyno ctBopeHo mnporpamy TUM Al
Competence Program — ceprudikamiifHy mnporpamy, L0 HaJa€ CTyJIEHTaM
MaricTepCcbKoro  piBHA  PI3HUX  CHEHIAJbHOCTEW  MOXIUBICTH  OTPUMATHU
CTPYKTYPOBaH1 KOMIETEHTHOCTI1 Y c(epl ITYYHOTO IHTEIIEKTY.

[Iporpama akueHTye yBary Ha MDKIUCHUIUTIHApHOMY po3yMinai I,
BIAMOBIAAIBHOMY  BUKOPUCTaHHI  TEXHOJOTIH,  CYCHUIBHMX  HaciiJKax
BrpoBa/ukeHH Il Ta mpakTHYHMX HABUYKAX 3aCTOCYBAHHSA CHCTEM ILITYYHOTO
THTEJIEKTY.

BaxnuBicTh 1aHOrO HampsMy TOSACHIOETbCS THUM, IO  HIMEIBKI
YHIBEPCUTETH Jiefialll yacTtime po3risgaTsk Al literacy (koMIeTeHTHICTh y cdepi
MTYYHOTO 1HTEJIEKTY) SK HEBII €MHMM KOMIIOHEHT Cy4acHOi IH¢poBoi
I'PaMOTHOCTI.

Crpateris TUM y cdepi mMTYy4HOro IHTEIEKTY MPSMO OXOIUTIOE
aAMIHICTPaTUBHY Ta OMEpaliiHy IiIbHICTh YHiBepcuteTy. Cepel OCHOBHUX

HaHpHMiB 34CTOCYBAHHA MOKHA BUOKPCMUTHU

. aBTOMATH30BaHI1 CTYICHTCHKI CEPBICH;

. ONTUMI3AIlif0 MUPPOBUX POOOUNX TPOIIECIB;

. CUCTEMH JIOKYMEHTOO00ITy 3 iarpumkoro LI
. TUTAHYBaHHSI PECYpCiB;

. aBTOMAaTH3AIlII0 aIMIHICTPATUBHHUX MPOLEAYD;
. IHTEJIEKTYyallbHE YIPABIIHHS JAHUMH.
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Ludwig-Maximilians-Universitat Minchen (LMU)

MironxeHcbkuil yHiBepcuteT Jltogsira — Makcuminiana (LMU) aktuBHO
cuiBnpaioe 3 €C y pamkax nomituk I ta peanizye mikaucuurutinapHi Al-
LHeHTpH, Ae (axiBIi 3 mpaBa, cowioiorii, ¢imocodii Ta KOMIT'IOTEPHUX HAYK
CIUTBLHO aHAJ3YIOTh €TUYHI acleKTH TexHojorii [8]. Uepes Taxi inimiatusu LMU
IparHe rapMOHI3YBaTH TEXHIYHHHA MPOrpec 3 F'yMaHICTUYHUMH IiHHOCTIMH [9)].

VY BIANOBIAL Ha CTpIMKE 3pocTaHHs 3HaueHHs TexHosorik LI B Haymi Ta
npomucioBocti LMU crBopuB minarpopmy AI-HUB@LMU, ska o6'ennye
JOCIIHKCHHS, BUKJIAJIaHHS Ta IMOMYJIIPU3AIli0 MTYYHOTO 1HTEIEKTY B MEXKaX yCix
18 dakynbreTiB yHiBepcuTeTy. OCHOBHOIO METOK IIi€l 1HIIATUBU € PO3BUTOK
MDKIMCIUIUTIHAPHUX TOCHIIKEHb, MITPUMKA CIIBOPaIll MK PI3SHUMH HAYKOBUMU
rajxy3siMd Ta 3a0e3MeUeHHs CYCIUIBHOTO J1aJIoTy MO0 MOXJIMBOCTEH 1 BUKITUKIB
I [10].

Y 2025 pomi BigOymocs odiniiHe Bigkpurts AI-HUB@LMU, sxe
3aCBIAYMIIO CTPATETTYHY POJIb IITYYHOTO 1HTEIEKTY B PO3BUTKY yHiBepcutetry. 1o
pobotu xaby 3aydeHi JOCTITHUKU 3 TYMaHITApHUX, COLIAJIbHUX, TPUPOTHUUUX 1
MEIUYHUX HayK, IO J03BOJISIE€ KOMIIEKCHO BHBYATH SIK TEXHOJIOTIYHI, TaK 1
coIliabH1 acreKkTy BrpoBapkeHHs LI

LMU posrasgae MmITydHHd IHTENEKT HE JUIIE SK OKpeMy Traiy3b
KOMIT'IOTEPHUX HAYK, a K YHIBEpCATbHUN THCTPYMEHT JJIsl pO3B'I3aHHS CKIaIHUX
HAyKOBUX MpoosieM. [{ocmiKeHHSI OXOTUTIOIOTh MTUPOKHUM CTIEKTpP HAMPSMIB:

o MarmmHHe HaBYaHHS Ta aHaJli3 TaHUX

Bueni yniBepcuTeTy po3poOJsSIOTh HOBI aITOPUTMH MAIIMHHOTO HaBYaHHS
JUISE  aHamidy BeNMWKMX MacuBiB gaHux. OcoOnmBa yBara TPHIAUISETHCS
IJBHIICHHIO TOYHOCTI MOJECH, IXHBOI HAIIMHOCTI, IHTEPHPETOBAHOCTI Ta
3IaTHOCTI MPAIFOBATH B yMOBaX HEBH3HAYCHOCTI. J|OCTITHIKH TaKOX 3aiMarOThCs
aBTOMATU30BAaHMM MAlIMHHUM HaB4YaHHSAM (AutoML), oniailH-HaBYaHHSIM Ta

aNrOpUTMaMHU MPUUHSITTS PIIICHb.
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° ['enepaTUBHUI IITYYHHUI IHTETEKT

OpHuMm 13 HaOUIBII MEpCHEeKTUBHUX HampsMiB € reHepatuBHuil Il Ta
¢ynnamentanbHi  mozeni  (foundation models). VYV  pamkxax < AI-HUB
JOCTIIKYIOTBCSI MOXJIMBOCTI CTBOPEHHSI CHCTEM, 3JaTHHX TE€HEPYBaTH TEKCT,
300pa)K€HHA Ta 1HIII BUAM KOHTEHTY. | '€HepaTUBHI MOJIeNll BUKOPUCTOBYIOTBCS SIK
y TEXHIYHUX, TaK 1 B TYMaHITapHUX JOCITIKEHHSX.

° Haniiiawmii Ta nosicarosanuii 111

Opniero 3 rojgoBHUX npobiem cydacHux cucteMm LI € ixHa HENmpo30picTs.
Tomy B LMU akTtuBHO po3pobistoTbest Metoau Explainable Al (XAI), ski
J03BOJIAIOTh TOSICHIOBATH JIOTIKY pPOOOTH ajrOpUTMIB Ta MIABUILYBATH JIOBIPY
KOPUCTYBadiB JI0 aBTOMATH30BaHWX pimieHb. (OCOOIMBO aKTyaIbHUMH TaKi
TOCTIDKEHHS € JUTSi MeTUITUHH, TIpaBa Ta JepKaBHOTO YIIPABIiHHS.

° ComianpHi Ta etnydi acriektd I

VYHIBepCUTET NPUIUISIE 3HAUHY YBary aHajii3y BIUIUBY IITYYHOTO IHTEJEKTY
Ha CyCcHuIbCTBO. JlOCHUIKYIOTBCS THUTAHHS BIAMOBITAIBHOCTI QJITOPHUTMIB,
3aXUCTy TNEPCOHATBHUX JAaHMX, BIUIMBY aBTOMAaTH3allli Ha PHUHOK Tpaii Ta
OOpOTHOM 3 aNTOPUTMIYHOK JUCKpHMIiHamiero. Takui migxig 3abesneuye
BIJIMOB1IAJIBHUM PO3BUTOK IHHOBAIIMHUX TEXHOJIOT1M.

OcobnuBe micue B po3sutky I B LMU 3aiimae Munich Center for
Machine Learning [11]. Llentp 6yB ctBOopenuii cninbHO 3 Technical University of
Munich Ta BXOauTh 0 MIECTH HAI[IOHAIBHUX IIEHTPIB KoMIieTeHii HiMmequnnn y
cdepi mTydyHoro iHTenekTy. Ilicas ycmimHoi OIiHKKH AISUTBHOCTI IEHTP OTPUMAaB
nocTiiiHe GinancyBaHHs B penepanpHOoro ypsay Himeuunnu Ta ypsay basapii.

MCML o06'eqnye mpoBiTHUX AOCTIAHHUKIB y Taidy3l MAallMHHOTO HaBYaHHS
Ta 3a0e3mnedye pO3BUTOK SK (PyHIaMEHTAIbHUX JOCTIIKEHb, TaK 1 MPAKTUIHUX
3actrocyBanb [l B ™MenmummHi, COLiaTbHUX HAyKaX, TyMAaHITAPUCTHUINl Ta

MIPOMUCIIOBOCTI.
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LMU aKkTHBHO IHTErpy€ IITY4YHHH 1HTEIEKT B OCBITHIM mpouec. CTyneHTH
MalOTh MOJIUBICTh BHBYATH MAaIIMHHE HABUYaHHS, aHali3 JaHuX, OOpOOKYy
npupoAHoi MoBH, renepatuBHui Il Ta eTmyHi acnekTH HU(POBUX TEXHOJOTIH.
VYHiBepCcUTET MPOMOHYE CHEIiagi3oBaHl MaricTepchki mporpamu y cdepax Data
Science, Statistics and Data Science ta Al-oriented Hampsimkax. Kpim Toro,
MPOBOJATHCA BIAKPUTI JIEKIll, HAyKOBI CEMIHapu Ta MDKAUCIUIUTIHAPHI
BOPKIIIOMH JJIsI CTYJICHTIB 1 JJOCJIITHUKIB.

[Monpu 3nauni ycnixu, LMU Bu3Hae HasBHICTb BUKIMUKIB, MOB’S3aHHUX 13
Bukopuctanusam LI. Cepen HuX — 3a0e3meyeHHs MPO30POCTi aJITOPUTMIB, 3aXUCT
NPUBATHOCTI ~ KOPUCTYBayiB, 3amoOiraHHd  yHEpeIKEHOCTI  Mojeneil  Ta
JIOTpUMaHHS eTUYHUX HOopM [12]. VYHiBepcUTeT poO3MiIsgae I[i THTAHHS SK
HEBII’€MHY YacCTHUHY JOCHIAHUIIBKOI JISUTBHOCTI Ta TMparHe po3poOJisTH
TEXHOJIOT1i, SIK1 OyAyTb O0€3MeUYHUMH i KOPUCHUMU JUIsI CYCILIBCTBA.

Bucnoexu. YuiBepcuretn HimeydnHU JEMOHCTPYIOTh KOMIUIEKCHUM Ta
BIZIMOBIANIbHAUM Tiaxia A0 BrpoBamkeHHs I, moenHyroun TexHI4HI 1HHOBAIIIT 3
€TUYHUMHM MIPKYBAaHHSIMHU. 3aBIAKH MDKIUCUMIUTIHADHUM  JTOCIIIKEHHSM,
BIIPOBA/DKEHHIO C€THYHHMX CTaHJApPTIB Ta aKTUBHINM y4acTi B HAI[lOHAJIBHUX Ta
MDKHApOJHUX 1HIIIATUBAX, Il 3aKJIagd BHUINOI OCBITH CIHPHUSIOTH PO3BUTKY
HajiiHOrO Ta ernyHo obrpynroBanoro III. Takuit migxim 3abe3mnedye He JuUIIE
TEXHIYHUN Tporpec, ajie ¥ 30epekeHHs T'YMaHICTUYHHUX I[IHHOCTEH y CBITI, IO

[IBUJIKO 3MIHIOE€THCH.
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Abstract

The transformation processes of contemporary education amid digitalisation,
globalisation, and rising social instability have intensified the need to develop
learners’ critical thinking as a key transversal competency of the twenty-first
century. Modern educational systems are expected not only to transmit knowledge
but also to cultivate the ability to analyse information critically, evaluate
arguments, distinguish facts from opinions, make informed decisions, and respond
flexibly to rapidly changing social and professional environments. These
expectations are particularly relevant in foreign language education, where
communication extends beyond linguistic competence to include intercultural
awareness, reflective thinking, and active participation in global discourse. In the
Ukrainian educational context, wartime and post-war realities have created
additional challenges for both secondary and higher education. Educational
institutions are required to adapt to unstable learning conditions, emotional and
psychological pressures, digital transformation, and the necessity to maintain
educational quality despite external disruptions. These circumstances demand

pedagogical approaches that promote resilience, independent reasoning,
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information literacy, and learners’ capacity to interpret and critically assess
diverse sources of information.

English language education possesses significant potential for integrating
critical thinking into educational practice due to its communicative,
interdisciplinary, and intercultural nature. This article explores conceptual and
methodological approaches to developing critical thinking through English
language education in high schools, particularly specialised secondary schools
(Grades 10-12), and higher education institutions. Based on my teaching
experience, | believe that we cannot rely solely on the latest achievements. It is
essential to consider the historical foundations of critical thinking. This study
recognizes classical philosophical and pedagogical traditions and highlights the
contributions of scholars whose ideas have influenced our current understandings
of reflective and analytical thinking. Using a teacher-researcher perspective, this
article proposes a conceptual model for integrating critical thinking into English
language instruction and presents differentiated classroom activities adapted to
B1-B2 and B2-C1 proficiency levels. Particular attention is paid to digital
learning environments, multicultural communication, media literacy, and
educational adaptation in wartime and post-war conditions.

Keywords: critical thinking; English language education; specialised

secondary school; higher education; digital learning; wartime education; Ukraine.

Problem statement

Contemporary educational transformation is increasingly focused on
developing competencies that help learners navigate uncertainty, critically
evaluate information, and engage responsibly in a global society. Among these
competencies, critical thinking plays a central role. The Cambridge Dictionary
defines critical thinking as “the process of thinking carefully about a subject or

idea, without allowing feelings or opinions to affect you” [1].
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In addressing international educational practices, we realize that language
learning should extend far beyond mere linguistic proficiency; it must enhance
learners' analytical, communicative, and intercultural skills.

In Ukraine, educational change has become especially important under
wartime conditions. Observations in Ukrainian educational settings indicate that
maintaining educational continuity requires balancing academic expectations with
learners’ emotional resilience and adaptability. English language education is seen
not just as an academic subject but also as a tool for global communication.

Despite growing emphasis on critical thinking, the continuity between
specialized secondary education and higher education remains insufficiently
explored. Learners often experience a methodological disconnect: school
instruction tends to focus on examination-oriented tasks, while university
education often emphasizes independent inquiry and argumentation. This article
aims to bridge this gap.

Purpose of the Article

The goal of this study was to create and support a conceptual and
methodological model for promoting critical thinking through English language
education in both specialized secondary and university settings.

Analysis of recent research and publications

As mentioned above, the concept of critical thinking has evolved through
multiple philosophical, psychological, and educational traditions and has gradually
become one of the central competencies in contemporary education. Early
conceptualisations can be traced to John Dewey (1910), who viewed reflective
thinking as a disciplined process of inquiry grounded in experience and aimed at
solving practical and intellectual problems [2]. Building on this tradition, Robert
Ennis (1987) defined critical thinking as “reasonable and reflective thinking
focused on deciding what to believe or do”, emphasising both cognitive processes

and decision-making [3]. Further development of the concept is reflected in Peter

27



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 3. Ne 6.

Facione’s (1989) multidimensional model, which identifies core critical thinking
skills, including interpretation, analysis, evaluation, inference, explanation, and
self-regulation [4].

A significant contribution to the practical implementation of critical thinking
in education was made by Richard Paul and Linda Elder (2014), who proposed a
framework based on intellectual standards such as clarity, relevance, precision,
depth, logic, and fairness [5]. Their work provides methodological tools for
integrating critical thinking into educational curricula and classroom practice.

The cognitive dimension of critical thinking is also reflected in Bloom’s
Taxonomy (1956), which classifies learning processes into hierarchical levels
ranging from remembering and understanding to analysing, evaluating, and
creating [6].

Contemporary research demonstrates the practical effectiveness of integrating
critical thinking into language education. Diane Halpern (2014) emphasised the
transferability of thinking skills across different contexts and disciplines [7].
Stephen Brookfield (2012) connected critical thinking with reflective teaching and
the examination of assumptions [8]. In foreign language education, Liu and Guo
(2006) demonstrated that teaching critical reading significantly contributes to the
development of learners’ analytical abilities [9]. Mary Kennedy (2007) highlighted
the role of debate as an instructional strategy that enhances both critical thinking
and communicative competence [10], while Melinda Campbell (2015) proposed
the method of “team criticism”, encouraging collaborative analysis,
argumentation, and peer interaction [11].

Within the Ukrainian educational context, the implementation of critical
thinking technologies in English language teaching has been explored by Olena
Nikitchenko and Olha Tarasova (2017), who developed methodological
approaches for fostering critical thinking skills in foreign language classrooms

[Error! Reference source not found.]. Liudmyla Kravchenko and Olena
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llchenko clarified the essence and content of the concept of “critical thinking" in
the context of professional training of future specialists [13]. Svitlana Mudra
investigates the development of critical thinking among students of non-
philological majors through English language learning and emphasises the
growing importance of lifelong learning in contemporary educational realities
[Error! Reference source not found.]. The focus on critical thinking in English
learning remains prevalent in various studies conducted by Ukrainian scholars,
continually evolving with new methods for development and enhancement.

Presentation of the main material of the study

Since the purpose of the article is not to measure statistical outcomes but to
construct and substantiate an educational model, the study employs a qualitative
interpretive approach combined with conceptual modelling.

The research is conducted from a teacher-researcher perspective, where
pedagogical practice becomes a source of professional inquiry and educational
innovation. Such an approach allows integrating classroom experience, theoretical
analysis, and methodological design into a coherent framework for developing
critical thinking through English language education.

The methodological assumption underlying this study is that critical thinking
develops most effectively when language learning shifts from reproduction of
content toward inquiry, interpretation, dialogue, and argumentation. The research
conceptualises critical thinking development as a continuous educational trajectory
connecting specialized secondary education (Grades 10-12) with higher
education. The model reflects four interconnected dimensions as shown inFig.1:

1) Educational Context

2) Pedagogical Intervention

3) Cognitive Development

4) Educational Outcomes
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Figure 1 — Conceptual Model of Developing Critical Thinking through English
Language Education — School Level (B1-B2)

At the University level (B2-C1), classroom observations suggest that learner
autonomy develops progressively when instructional support is gradually reduced
and learners are encouraged to justify positions independently. It comprises:
research literacy, academic argumentation, interdisciplinary thinking and
professional autonomy. As we can see at the specialized secondary school stage,
students develop foundational critical thinking skills through scaffolded language
interaction. Instruction prioritizes guided discussion, comparison of viewpoints,
evidence identification, and contextual interpretation, while at the university stage,
language education shifts toward academic inquiry, interdisciplinary dialogue, and
independent knowledge construction. Students engage in analytical reading,
research-based communication, and reflective synthesis.

To operate the model, instructional design follows three developmental
phases (Table 1).

The proposed model does not treat critical thinking as an isolated skill.
Instead, it positions critical thinking as an integrated educational outcome that
emerges from the interaction among language competence, social participation,

and reflective practice. Based on my teaching experience in both secondary and
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higher education contexts, structured critical thinking activities appear to support

not only language development but also learner confidence and academic

autonomy.
Table 1
Modal developmental phases
Phase Name of Phase Teacher Students Recommended for-
mat

Phase 1 Guided Critical scaffolding — distinguish facts discussion circles,
Engagement dominates from opinions; guided reading, struc-

— formulate simple tured debate
arguments;

— identify assump-

tions;

— compare Sources.

Phase 2 Collaborative support gradual- | — negotiate mean- case studies,
Knowledge Con- | ly decreases ings; project work,
struction — formulate evi- peer assessment

dence-based conclu-
sions;

—work in multi-
cultural teams

Phase 3 Independent Crit- become autonomous | — academic writing;
ical Performance learners — reflective analysis;

— professional com-
munication;

— interdisciplinary
problem-solving

Within the Ukrainian wartime and post-war educational context, instructional
practices should simultaneously support academic achievement, emotional
resilience, media literacy, and learner autonomy.

The activities (Table 2) proposed below are designed according to three
principles:

1) continuity between specialized secondary and university education;
2) differentiated language support;

3) integration of critical thinking into authentic communication.
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Table 2
Types of Practical Activities at School and University Levels
Name Educational objective Language fo- | Critical thinking Topic

8 cus focus

e

>

2

<
Critical to develop learners’ | reading, analysis, evalua- | How Digital
Reading and | ability to distinguish | speaking, tion, interpreta- | Technologies

1 | Evidence facts, opinions, as- | academic tion Transform Edu-
Evaluation sumptions, and  evi- vocabulary cation

dence

2 | Structured |to develop argumenta- | useful argumentation, | Should Al be-

Debate tion and evidence- | phrases evaluation, syn- | come a perma-
based communication thesis nent educational
tool?

3 | Al- to transform Al from an | students argumentation,

Supported answer-provider into a | evaluate Al | evaluation, in-
Critical reflective learning tool. | output ra- | terpretation
Thinking ther  than
Tasks reproduce

it.

4 | Scenario- to apply critical think- | topical vo- | problem- Education Dur-
Based ing in uncertain con- | cabulary solving;  deci- | ing Crisis Con-
Learning texts sion-making; ditions

ethical reason-
ing
Activity Type 1
Stage 1 — Pre-reading
Students discuss:
«  Which  technologies changed  education  most?

Specialized Secondary School

(Grades 10-12, B1-B2)

+ Can digital tools replace teachers?

Stage 2 — Reading
Students receive two short texts presenting opposing perspec-
tives.
Text A: Digital technologies increase access and personalization.
Text B: Excessive digitalization reduces social interaction.

Stage 3 — Evidence Mapping
Students complete a table:
| Statement | Fact | Opinion | Evidence | Missing Information

Stage 4 — Reflection
Prompt:
Which argument was stronger and why?
Expected outcomes: identify bias; justify conclusions; compare
perspectives.
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University Level (B2-C1)

Additional task:
Students critically evaluate: credibility of sources; author posi-
tioning; argument quality; omitted perspectives.

Extension:
Students write a 300-word critical response with external
sources.

Activity Type 2

Specialized Secondary
School
(Grades 10-12, B1-B2)

Debate structure:
Team A: Al enhances learning.
Team B: Al limits independent thinking.
Roles: presenter; evidence collector; moderator; observer.
Post-debate reflection:
Students evaluate: strongest argument; weakest evidence; possi-
ble compromise.

University Level (B2-C1)

Modified Oxford-style debate.
Additional requirements:
Students must: cite academic literature; incorporate counterar-
guments; identify logical fallacies.
Reflection questions:
* Did your opinion change?
» Which evidence influenced you most?

Activity Type 3

Specialized Secondary
School
(Grades 10-12, B1-B2)

Task:
“Ask Al — Challenge AI”
Stage 1:Students generate a prompt: Explain how social media
influences education.

Stage 2:Students evaluate Al responses using criteria: accuracy,
objectivity, completeness, evidence, bias

Stage 3: Students rewrite the Al response.
Support questions:

What is useful?

What seems unclear?

What information is missing?

University Level (B2—C1)

Advanced questions:
What assumptions shape the answer?
How could methodology affect conclusions?
Which scholarly sources are absent?
Expected outcomes: information literacy; reflective judg-
ment; ethical Al use.

Activity Type 4

Specialized Secondary School
(Grades 10-12, B1-B2)

University Level (B2—C1)

Scenario: Your school/university must organize learning after infrastructure disrup-

tion.

Students must decide: ¢ priorities; * communication strategies; ¢ digital tools; ¢ inclu-
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sion measures.

Output: Output:
group presentation policy proposal

Drawing on my observations in both specialized secondary and university
education, | must say that critical thinking appears to develop more effectively
when language instruction moves beyond reproduction. Within the proposed
continuity model, task complexity gradually increases from specialized secondary
school to higher education.

At the specialized secondary school level (B1-B2), instruction primarily
focuses on guided critical engagement. Students are expected to identify
information, compare perspectives, and justify personal opinions using structured
language support. Typical learning activities include comparing viewpoints,
summarizing evidence, and formulating simple arguments. Since learners at this
stage are still developing academic autonomy, teacher scaffolding remains
substantial. Expected learning outcomes involve structured oral and written
communication, while assessment prioritizes learning processes and gradual
cognitive progression.

At the university level (B2-C1l), instructional emphasis shifts toward
independent critical performance. In classroom implementation, learners gradually
move from identifying information toward evaluating evidence and constructing
independent interpretations. Learning tasks include source critique, development
of research-based positions, and reflective academic writing. Teacher support
becomes less directive and encourages autonomous inquiry. Assessment focuses
primarily on performance quality and the ability to demonstrate independent
academic discourse.

To evaluate critical thinking development, the study applies an analytical
assessment framework based on five dimensions: interpretation, analysis,

evaluation, argumentation, and reflection. Interpretation refers to understanding
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and explaining meaning; analysis involves identifying relationships, assumptions,
and underlying structures; evaluation concerns judging the credibility and
relevance of information; argumentation reflects the ability to construct logical
and evidence-based reasoning; and reflection demonstrates learners’ capacity to
monitor and regulate their own thinking processes. Student performance may be
interpreted progressively: advanced critical performance reflects consistent
demonstration of analytical independence; developing critical competence
indicates emerging ability to justify and evaluate ideas; while lower levels suggest
the need for additional scaffolding and guided instructional support. The
implementation of differentiated and inquiry-oriented practices demonstrates that
critical thinking can become a measurable educational outcome rather than an
abstract educational aspiration.

The proposed model demonstrates that the development of critical thinking
through English language education is most effective when it is embedded in a
continuous learning trajectory spanning specialized secondary and higher
education.

In the Ukrainian wartime and post-war educational context, the importance of such
an approach becomes even more pronounced. Educational instability, information
overload, and increased exposure to unverified digital content require learners to
develop strong evaluative and interpretive skills. The integration of digital tools,
including artificial intelligence, further transforms the pedagogical landscape.
Rather than replacing human cognition, Al is positioned in this study as a
cognitive partner that supports analysis, comparison, and reflection. However, its
pedagogical value depends on the teacher’s ability to design tasks that encourage
critical interrogation of Al-generated content.

The continuity between specialized secondary school and university
education remains a key pedagogical challenge. The study shows that without

structured progression from guided tasks (B1-B2) to independent academic
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inquiry (B2—C1), learners experience a gap in critical thinking development. The
proposed model addresses this gap by introducing phased cognitive progression
and scaffolded instructional design. Furthermore, differentiated tasks ensure
inclusivity and adaptability within heterogeneous classrooms. This is particularly
relevant in Ukrainian educational settings, where learners may demonstrate
uneven language proficiency due to disrupted learning conditions.

Conclusions

This study conceptualized and substantiated a model for developing critical
thinking which bridges specialized secondary education (Grades 10-12) and
higher education, ensuring pedagogical continuity and progressive cognitive
development. Critical thinking in English language education is a
multidimensional construct that includes interpretation, analysis, evaluation,
inference, argumentation, and reflection. Being a practical teacher, I must confirm
that effective development of critical thinking requires integration of
communicative, reflective, and inquiry-based pedagogical approaches. Continuity
between secondary and higher education is essential for sustained cognitive
development and should be explicitly structured through progressive task design.
As we can see, digital environments and Al tools can enhance critical thinking
development when used as objects of analysis rather than sources of unquestioned
answers. Taking into account the contemporary situation we live in, we realise that
the Ukrainian wartime and post-war educational context necessitates flexible,
resilience-oriented pedagogies that combine academic development with
emotional and informational literacy.

The study contributes to the field of English language pedagogy by offering a
conceptual model that integrates critical thinking development across educational
levels. Future research may focus on empirical validation of the model through
classroom-based experimental studies and longitudinal tracking of learner

outcomes.
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THE DOLIA METHOD: A SEQUENTIAL MULTIMODAL APPROACH
TO NON-INVASIVE BODY CONTOURING

Summary

Non-invasive aesthetic modalities including ultrasonic  cavitation,
radiofrequency, vacuum therapy, and infrared stimulation are widely applied in
clinical practice, yet no standardized methodology currently governs their
coordinated sequencing within a single treatment protocol. The Dolia Method is a
structured five-phase system that coordinates these modalities into a reproducible
treatment coordination system, supported by conceptual models for directional
treatment progression, inter-modality synergy, adaptive energy parameterization
based on tissue density grading, and multidimensional outcome scoring through a
Composite Transformation Score (CTS). A prospective observational case series
was conducted at a single aesthetic practice in Colorado, USA, between October
2025 and April 2026. Twenty-two clients (19 female, 3 male; mean age 37.8
years) completed 8 to 10 sessions with circumferential measurements, tissue
firmness assessments, and satisfaction scoring at baseline, midpoint, and endpoint.
Mean endpoint circumferential reductions ranged from 2.8 cm at the upper thigh
to 4.8 cm at the abdomen, with CTS values between 36 and 77 across participants.
Transient mild erythema was the only adverse effect observed. The protocol is
designed to be reproducible across practitioners and adaptable to different device

ecosystems, supporting potential implementation across aesthetic clinic settings.
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Limitations of the design, including the absence of a control group and the
preliminary nature of the assessment instruments, are discussed alongside
directions for controlled multi-site investigation.

Keywords: Dolia Method, sequential multimodal protocol, treatment
coordination framework, non-invasive aesthetic methodology, composite outcome

assessment, reproducible contouring system, adaptive parameterization

Introduction

Non-invasive fat reduction and skin tightening procedures are among the
fastest-growing segments of outpatient aesthetic medicine. Data from the
American Society for Dermatologic Surgery indicate that non-surgical body
contouring treatments accounted for over 3.6 million procedures in the United
States in 2022, representing a 16 percent increase compared to pre-pandemic
levels [1].

Four hardware-based modalities dominate the current landscape of non-
invasive aesthetic intervention. Low-frequency ultrasonic cavitation generates
mechanical pressure oscillations that selectively disrupt adipocyte membranes,
releasing stored triglycerides into the interstitial space, with clinical trials
confirming measurable circumferential reduction in treated zones [2, 8].
Radiofrequency (RF) energy delivers controlled volumetric heating to dermal and
subdermal layers, inducing collagen fiber contraction and triggering
neocollagenesis through fibroblast activation, as confirmed by histological and
immunohistochemical evidence [3, 9, 10]. Vacuum-assisted therapy combines
mechanical suction with tissue mobilization, enhancing local lymphatic drainage
and increasing lipolytic responsiveness in treated adipose depots [11, 14]. Infrared
(IR) stimulation, most frequently studied as a component of combined devices,
contributes to sustained local vasodilation and thermal support during tissue

remodeling [15].
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Despite documented individual effectiveness, these modalities are typically
applied without a unified operational framework governing their coordination.
Practitioners select devices and treatment order based on equipment availability,
manufacturer instructions, or individual training rather than on a structured
physiological sequencing model [5]. Kennedy et al. [4], reviewing four leading
non-invasive fat reduction technologies, found that none of the clinical trials
included in their analysis examined the effect of modality ordering on treatment
outcomes. Mulholland et al. [5], in a separate review covering radiofrequency,
ultrasound, cryolipolysis, and low-level laser therapy, acknowledged that the
question of optimal sequencing remained unaddressed across the literature.
Published protocols for combining three or more modalities within a single session
are, as of the time of writing, absent from the peer-reviewed evidence base.

Available evidence nonetheless suggests that the order and coordination of
modality application influences clinical outcomes. Friedmann [6] identified
incomplete metabolite processing as a factor limiting volumetric outcomes when
post-disruption clearance is insufficient. Physiological measurements have shown
that mechanical stimulation along lymphatic pathways can enhance local lipolytic
activity under controlled conditions [11]. Combined-modality device studies have
reported larger circumferential reductions than single-modality protocols, though
sealed device designs have prevented experimental separation of individual
modality contributions or reordering of the treatment sequence [15, 16].

Outcome measurement presents a separate methodological challenge.
Conventional assessment relies almost exclusively on circumferential tape
measurement and clinical photography [4]. Circumference captures dimensional
change but cannot differentiate between fat reduction, fluid redistribution, and
tissue compaction. Skin elasticity, vascular response quality, and client-perceived
improvement represent distinct outcome dimensions that a single metric does not

reflect. Kennedy et al. [4] called for composite scoring systems capable of
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integrating physiological and subjective indicators into a unified evaluation
framework.

A further consideration is the regional heterogeneity of adipose tissue.
Ibrahim [17] established that subcutaneous fat varies significantly in cellularity,
vascularity, adrenergic receptor density, and metabolic activity depending on
anatomical location. Abdominal subcutaneous fat tends to be more metabolically
responsive to lipolytic stimuli, whereas gluteofemoral deposits are more fibrous
and resistant to mobilization. Molecular-level evidence confirms that the
magnitude of tissue response to mechanical treatment varies with local
composition and vascular density [12].

The present article introduces the Dolia Method, an original operational
framework for coordinated non-invasive aesthetic treatment, developed by the
author through systematic clinical practice and iterative protocol refinement. The
framework provides a reproducible treatment coordination system that sequences
multiple modalities within a physiologically grounded cascade, adapts energy
parameters to local tissue conditions through structured density grading, and
evaluates outcomes across multiple dimensions using a composite scoring
architecture. The aim of this study is to describe the conceptual architecture of the
method and to report preliminary observational data from its clinical application.
Specific objectives include: (1) presenting the structural components and
physiological rationale of the protocol; (2) describing the study design, client
population, and measurement instruments; (3) reporting circumferential, firmness,
satisfaction, and composite outcome data across treatment zones; and (4)
discussing methodological limitations, industry applicability, and directions for
controlled investigation.

Literature Review
1. Ultrasonic Cavitation. Moreno-Moraga et al. [2] conducted one of the

earliest prospective evaluations of non-thermal focused ultrasound for body
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contouring. Thirty patients were treated with the UltraShape system operating at
200 kHz, receiving three sessions at one-month intervals with a one-month post-
treatment follow-up. Standardized circumferential measurement showed
reductions of 2 to 4 centimeters in abdominal and flank regions. No significant
adverse events were reported. The single-modality design did not examine what
happens to mobilized lipids after the session ends; no concurrent lymphatic
intervention was applied and no measurements of post-treatment metabolite
clearance were recorded.

ELdesoky et al. [8] compared cavitation and cryolipolysis in a randomized
controlled trial of 60 subjects (BMI above 30), assigning participants to cavitation
plus diet, cryolipolysis plus diet, or diet alone. Both device-treated groups
achieved statistically significant reductions in waist circumference and skinfold
thickness compared to diet-only controls at two months. No intermediate time-
point data were collected, leaving the trajectory of tissue response between
sessions uncharacterized.

Neither study addresses the fate of lipids released by cavitation in the hours
following treatment; whether clearance rates change depending on what
intervention follows cavitation has not been measured in any published trial.

2. Radiofrequency and Collagen Remodeling. Hsu and Kaminer [3]
published one of the foundational clinical studies on monopolar RF for skin
tightening, treating patients with a nonablative device delivering controlled
thermal energy to dermal and subdermal layers of the lower face and neck.
Immediate tissue contraction was observed during treatment, with sustained
improvement in skin laxity documented at follow-up. Zelickson et al. [9] provided
the histological basis for these observations through biopsies taken before and
after nonablative RF application. Specimens revealed increased collagen density,

reorganization of fibrillar architecture in the reticular dermis, and ultrastructural
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evidence of active fibroblast proliferation, establishing that RF-induced tightening
reflects genuine structural change in the dermal matrix rather than transient edema.

El-Domyati et al. [10] advanced this evidence through quantitative
immunohistochemical analysis of 12 female subjects receiving monopolar RF to
the face. Biopsies at baseline, one month, and three months demonstrated
statistically significant increases in both type | and type Ill collagen, along with
elevated tropoelastin and fibroblast activity markers. The staged temporal pattern
of collagen deposition indicated that dermal remodeling unfolds over weeks rather
than as a single event. Whether preceding tissue mobilization or lymphatic
activation alters the dermal environment in ways that affect this remodeling
sequence has not been investigated.

3. Vacuum-Assisted Therapy and Lymphatic Activation. Monteux and
Lafontan [11] provided direct physiological measurement of lymphatic and
lipolytic response to mechanical tissue stimulation. Using in vivo microdialysis
probes inserted into femoral subcutaneous tissue, the study measured local
glycerol concentration before and after a 12-session endermologie protocol. Post-
treatment glycerol release increased significantly in treated tissue compared to
untreated contralateral sites, confirming that sustained directional mechanical
stimulation enhances lipolytic responsiveness. Microcirculatory parameters also
improved in treated areas. The study did not examine whether timing this
activation relative to other modalities would alter its effectiveness.

Marques et al. [12] extended the investigation to the molecular level through
gene expression profiling of gluteofemoral adipose tissue biopsies from 10 female
subjects. After 12 sessions of mechanical massage, significant upregulation was
observed in genes encoding lipoprotein lipase and fatty acid transport proteins,
alongside downregulation of lipogenesis-associated genes. Expression change
magnitude varied between subjects, which the authors attributed partly to baseline

differences in local tissue composition and vascular density, suggesting that
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uniform treatment parameters may produce inconsistent molecular-level effects
across patients.

Macedo et al. [13] examined manual lymphatic drainage for gynoid
lipodystrophy in 20 women receiving 14 sessions over seven weeks,
demonstrating statistically significant circumferential reduction and subjective
improvement in 85 percent of participants, confirming that manual drainage alone
can produce measurable dimensional change. Montesi et al. [14], in a 2025 review
spanning therapeutic and aesthetic applications of endermologie, found consistent
evidence for lymphatic activation and short-term circumferential improvement
across studies, though long-term data beyond six months remain sparse and
parameter standardization across studies is lacking.

4. Combined Modality Approaches. Adatto et al. [15] evaluated the
VelaShape Il system, which integrates bipolar RF, infrared light, pulsed vacuum,
and mechanical massage within a single sealed applicator. In a study of 35
subjects receiving four treatment sessions, fat layer thickness was measured by
diagnostic ultrasound at baseline and at one- and three-month follow-ups. Mean
fat layer reduction reached 29 percent from baseline to the one-month assessment,
with 93 percent of participants showing measurable change. Skin firmness
assessed by a cutometer confirmed increased elasticity. Circumferential reductions
at three months were 1.4 cm for the abdomen and flanks and 1.2 cm for the thighs,
and 97 percent of subjects reported satisfaction. The sealed device design means
that the individual contribution of each modality, and the effect of their internal
sequencing, cannot be experimentally separated.

Manuskiatti et al. [16] applied the VelaShape platform in a post-pregnancy
context, treating 20 women with five weekly sessions targeting the abdomen,
buttocks, and thighs. Mean circumferential reduction was 5.4 cm (p < 0.001), with
skin laxity improvement reaching statistical significance (p < 0.02) on both

physician and patient assessments. Two minor adverse events were recorded: one
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purpura and one mild burn. The substantially larger reductions compared to those
reported by Adatto et al. [15] may reflect greater baseline tissue laxity and fluid
retention in post-partum subjects, though direct comparison between the two
studies is not possible given differences in population, measurement protocol, and
follow-up timing. Separately, Manstein et al. [7] established through cryolipolysis
that non-invasive, technology-mediated adipocyte destruction can produce
clinically meaningful volumetric reduction, broadening the evidence base for
energy-based body contouring as a treatment category.

5. Unresolved Questions. Analysis of the reviewed studies identifies four
specific questions that the current evidence base has not addressed. First, because
existing combined-modality platforms use fixed internal sequencing that cannot be
experimentally manipulated, no published trial has isolated the effect of modality
order on treatment outcomes when three or more technologies are involved.
Second, the interaction between cavitation-induced lipid release and subsequent
lymphatic clearance has not been measured directly: separate studies confirm
adipocyte disruption and mechanical stimulation of lymphatic transport, but no
study examines whether timing lymphatic activation before, during, or after
cavitation changes clearance rates. Third, no published framework aggregates
circumferential change, tissue elasticity, volumetric response, and patient-reported
outcomes into a single composite score validated across practitioners or settings.
Fourth, adaptive treatment parameterization based on local tissue density grading
has not been tested against fixed-parameter protocols under controlled conditions.

Materials and Methods

1. Study Design and Setting. A prospective observational case series was
conducted at iContour Aesthetics & Spa (Centennial, Colorado, USA) between
October 2025 and April 2026. All clients provided written informed consent for
treatment and for anonymized data use. No randomization, blinding, or control

group was employed. All treatments were delivered by a single practitioner (the
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author). Equipment included a cavitation unit (36 to 40 kHz, 10 to 50 W), a
multipolar RF device with real-time temperature monitoring (target 40 to 42
degrees Celsius), a vacuum-assisted roller system (20 to 80 kPa), and an infrared
panel (700 to 1200 nm). All devices were calibrated at the start of the study
period.

2. Participants. Participants were recruited from the existing client base of
the practice through direct invitation during routine consultations. The sample was
a convenience sample; no external advertising or referral incentives were used.
Twenty-two adult clients enrolled in and completed the study. Nineteen were
female and three were male. Age ranged from 26 to 56 years, with a mean of 37.8
years (SD 8.2). Body mass index at enrollment ranged from 21.4 to 34.6 (mean
27.9, SD 3.7).

Inclusion criteria were: age 18 years or older; BMI between 21 and 35;
clinically visible localized fat deposits in at least one target zone; willingness to
comply with post-treatment guidelines; and ability to attend sessions at 5- to 7-day
intervals. Exclusion criteria were: pregnancy or lactation; active skin infection in
any treatment zone; implanted electronic device; surgical body contouring within
the preceding 12 months; uncontrolled metabolic disorder; anticoagulant use; and
known hypersensitivity to topical agents used in the protocol.

3. Treatment Protocol. Each client underwent a course of 8 to 10 treatment
sessions, delivered at intervals of 5 to 7 days. Treatment zones were selected at
intake based on each client's areas of concern and confirmed by clinical
assessment. All 22 clients received treatment to the abdomen; 18 also received
treatment to the waist and flanks; and 12 received treatment to the upper thighs.
Clients with multiple zones received all zones within a single session; no client
was treated on fewer than one zone or more than three zones per session.

Each session followed a five-phase sequential protocol: Phase 1, preparatory

activation (cleansing, conductive gel, parameter verification; 3 to 5 minutes);
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Phase 2, adipocyte mobilization via ultrasonic cavitation at 36 to 40 kHz (10 to 15
minutes per zone); Phase 3, lymphatic priming through manual rhythmic drainage
along anatomical pathways (5 to 10 minutes); Phase 4, thermo-mechanical
remodeling combining RF at 40 to 42 degrees Celsius with vacuum roller
manipulation and infrared support (15 to 20 minutes per zone); and Phase 5,
consolidation through secondary drainage, topical calming, and post-treatment
guidance (3 to 5 minutes). Total session duration ranged from 50 to 70 minutes.
The conceptual rationale for this sequencing is presented in Section 4.1.

At intake, treatment zones were classified by adipose tissue density using a
four-grade scale (AD-I through AD-IV) based on clinical palpation, tissue
firmness, and skin elasticity. Treatment parameters (cavitation duration, RF
intensity, vacuum level) were set according to the assigned grade, with AD-I
receiving the lowest settings and AD-IV the highest within defined safety limits.
Specific ranges are presented in Table 1 (Section 4.1).

After the third session, intermediate progress was evaluated against expected
response thresholds based on the client's density grade. If circumferential
reduction and firmness improvement were consistent with expected trajectory,
parameters were maintained. If response fell below expected thresholds, cavitation
duration was extended by 2 to 3 minutes per zone and vacuum intensity was
increased by one level. If the client reported heightened tissue sensitivity or
showed signs of overtreatment (persistent erythema exceeding 6 hours, localized
tenderness), parameters were reduced. Decision logic for these adjustments is
described in Section 4.1.

All clients received standardized post-treatment instructions at each visit:
hydration of at least 1.5 liters within 4 hours, avoidance of alcohol and high-
sodium foods for 48 hours, and light physical activity within 24 hours.

Compliance was self-reported at each subsequent session.
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4. Outcome Measures. Circumferential measurements were taken using a
non-elastic tape with a spring-loaded tension indicator at four landmarks: natural
waist, umbilical-level abdomen, bilateral flanks at iliac crest level, and widest
upper thigh. Measurements were recorded at baseline, midpoint (after Session 5),
and endpoint (7 days after the final session). All measurements were taken by the
same practitioner under standardized conditions (standing position, end of normal
expiration, morning appointment window).

Tissue firmness was assessed at each time point using the Tissue Elasticity
Improvement Scale (TEIS), a practitioner-administered 6-point ordinal scale (0 to
5) designed for use within this protocol. A score of 0 indicated no palpable change
from baseline; 5 indicated maximum perceptible improvement in skin tightness
and elastic recoil. TEIS scores were assigned through standardized palpation of the
treated zone immediately before circumferential measurement. As a preliminary
practitioner-calibrated instrument, TEIS has not yet undergone formal inter-rater
reliability testing; its application in this study is exploratory, and external
validation is a planned direction for subsequent research.

Client satisfaction was recorded at endpoint using a structured questionnaire
designed for this study, covering five domains: perceived change in body contour,
perceived change in tissue firmness, comfort during sessions, satisfaction with
recovery, and overall willingness to recommend the treatment. Each domain was
scored from 1 (very dissatisfied) to 10 (very satisfied). Responses were converted
into a Patient Satisfaction Weighted Score (PSWS) using the formula PSWS =
(sum of domain scores / number of domains) / 10, yielding a normalized index
between 0 and 1. PSWS functions as an initial operational scoring system
designed to capture multi-domain client perception; independent psychometric
validation is a planned direction for future work.

Circumferential reduction was expressed as a Circumference Reduction

Index (CRI), calculated as percentage change from baseline. A VVolume Response
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Coefficient (VRC) was calculated by averaging CRI across three abdominal
measurement levels (waist, umbilical abdomen, flanks). A Composite
Transformation Score (CTS) was calculated at endpoint using the formula: CTS =
0.40 x CRI + 0.20 x TEIS + 0.20 x PSWS + 0.20 x VRC, where N denotes
normalization of each component to a 0-100 scale. CRI and VRC, expressed as
percentage change, were normalized by dividing by 11 (the reference clinical
ceiling for single-course circumference reduction) and multiplying by 100. TEIS
was normalized by dividing by the scale maximum (5) and multiplying by 100.
PSWS was normalized by multiplying by 100. CRI received the highest weighting
(40 percent) because circumferential change is the most direct and objective
indicator of contour modification. TEIS, PSWS, and VRC each contributed 20
percent, representing elasticity, client perception, and volumetric dimensions
respectively. Weight allocation was based on clinical judgment regarding the
relative importance of each outcome dimension; empirical optimization of weights
was beyond the scope of this observational study. CTS is intended to serve as an
operational metric that consolidates multiple outcome dimensions into a single
trackable index, enabling comparison across treatment courses and between
practitioners.

5. Data Analysis. All measurements were recorded in a structured digital
database (Microsoft Excel, version 16.0) and verified for entry errors prior to
analysis. Descriptive statistics (mean, standard deviation, range) were calculated
for circumferential change at each measurement site and time point, for each
DQAM component score, and for the CTS. Results are reported as group-level
observational trends. Given the small sample size (n = 22) and absence of a
control group, inferential statistical testing was not performed. Subgroup analysis
by age, BMI, or adipose density grade was not conducted due to insufficient
statistical power.

Results
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1. Conceptual Innovation: Methodological Architecture. The conceptual
innovation of the Dolia Method lies not in the individual technologies employed,
each of which is commercially available and independently documented in the
literature, but in the structured integration logic that governs their coordinated
application. Five interrelated models define this architecture: a directional
sequencing model (PCSCM), an inter-modality coordination model (DMSM), an
adaptive parameterization hierarchy (EMH), a midcourse response adjustment
algorithm (ARAA), and a multidimensional outcome evaluation matrix (DQAM).
Each model addresses a specific methodological gap identified in the literature
review, and together they constitute a reproducible protocol system designed for
operator-independent implementation across clinical settings.

1.1. Peripheral-to-Central Sequential Contouring Model (PCSCM).
Conventional protocols typically begin at the site of greatest visible adipose
accumulation. This prioritizes cosmetic visibility but does not account for the
directional architecture of the lymphatic system. If central zones are treated before
peripheral drainage pathways have been stimulated, mobilized metabolites may
encounter greater resistance in resting lymphatic vessels, reducing clearance
efficiency.

The PCSCM organizes treatment zones into three functional categories
aligned with lymphatic anatomy. Peripheral activation zones (upper arms, lateral
thighs, calves) are where lymphatic collectors originate; stimulating these first
reduces downstream drainage resistance. Transitional drainage corridors (inner
thighs, lateral torso) connect peripheral collectors with central trunks. Central
accumulation zones (abdomen, waist, flanks, lower back) contain the primary
adipose deposits and are addressed last. In practice, the practitioner activates
lymphatic flow in the extremities and lateral torso before applying cavitation to the
abdomen, so that by the time adipocyte contents are mobilized the drainage

network is already activated.
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1.2. Dynamic Multimodal Synergy Model (DMSM). The five-phase
treatment sequence is not an arbitrary arrangement of available technologies. Each
phase produces a specific physiological state in the treated tissue that the
subsequent phase requires in order to operate at maximum efficiency. Cavitation
disrupts adipocyte membranes and releases intracellular lipids, creating a localized
surplus of triglycerides and free fatty acids in the interstitial space. If left
unaddressed, these metabolites may clear more slowly through passive
physiological processes. Manual lymphatic priming, applied immediately after
cavitation, activates directional fluid movement along anatomical drainage
pathways, accelerating transport of newly released lipids toward processing
centers.

Radiofrequency, applied after lymphatic priming, acts on tissue that has
already been mechanically stimulated and partially cleared of excess interstitial
fluid. Reduced fluid volume in the treatment zone allows RF energy to penetrate
more efficiently into dermal collagen structures, because excess interstitial fluid
may absorb and disperse a portion of RF energy, reducing the proportion that
reaches dermal collagen at target depth. Vacuum-assisted roller manipulation,
delivered concurrently with RF, mechanically compresses and lifts tissue layers,
further reducing the distance between the RF electrode and dermal collagen fibers.
Infrared energy, applied during and after the thermo-mechanical phase, sustains
the elevated tissue temperature and capillary dilation achieved by RF, extending
the window during which collagen contraction and fibroblast activation occur.

The DMSM defines a cascade in which each modality creates a tissue state
that enhances delivery and effectiveness of the next. Reversing the order would
compromise the logic at multiple points: applying RF before cavitation would heat
tissue that still contains intact adipocytes rather than mobilized lipids; performing
lymphatic priming before cavitation would activate drainage pathways with no

mobilized metabolites to transport; and omitting IR after RF would allow rapid
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temperature decline in the treatment zone, narrowing the collagen contraction

window. Controlled comparative testing of alternative sequences has not yet been

performed, but the physiological rationale for the current ordering is grounded in

the staged dependency of each tissue response on the preceding phase. Figure 1

illustrates the five-phase architecture.
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Figure 1. Five-Phase Sequential Treatment Architecture of the Dolia Method
Source: Author's development.
Figure 2 shows the corresponding tissue-level physiological responses across

the four active treatment phases.
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Figure 2. Schematic Representation of Physiological Tissue Response
Across Treatment Phases
Source: Author's development.
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1.3. Energy Modulation Hierarchy (EMH). Adipose tissue varies in
density, fibrous content, vascularity, and elasticity across body regions and
between individuals. Applying uniform energy parameters to all tissue types
disregards these differences and risks undertreating dense deposits while
overtreating responsive tissue. The EMH provides a structured mapping between
tissue characteristics assessed at intake and treatment intensity parameters. Four
adipose density grades (AD-1 through AD-1V), assigned through clinical
palpation, determine the starting ranges for cavitation duration, RF intensity, and
vacuum pressure (Table 1).

Table 1. Energy Modulation Hierarchy: Parameter Ranges by Adipose
Density Grade

Grade | Classificati | Cavitation RF Intensity | Vacuum Clinical Characteristics

on (per zone) Level
AD-l | Low density |8 - 10 min Low to Low Mild adiposity, firm
moderate tissue, good skin recoil
AD-1l | Moderate 10- 12 min | Moderate Moderate | Visible accumulation,
density moderate tissue softness

AD-IIl | High density | 12 - 15 min | Moderate to Moderate to | Dense deposits, thicker

high high subcutaneous layer
AD-IV | Very high 15- 18 min | High (within High Large or fibrotic deposits,
density safety limits) reduced elasticity

Source: Author's development based on the Dolia Method framework.

At intake, 6 of 22 clients were classified as AD-I, 9 as AD-II, 5 as AD-III,
and 2 as AD-IV. Grading was performed by the same practitioner across all clients
to ensure classification consistency.

1.4. Adaptive Response Adjustment Algorithm (ARAA). Fixed-parameter
protocols assume uniform physiological response across clients, which contradicts
documented inter-individual variability in tissue composition and metabolic

function [12, 17]. The ARAA introduces structured decision logic at a checkpoint
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after Session 3. At this point, observed CRI and TEIS values are compared against
grade-specific expected response thresholds. For AD-I, expected midpoint CRI is
2.5 to 4.0 percent, reflecting lower tissue resistance; for AD-II, the range is 2.0 to
3.5 percent. For AD-I11 and AD-1V, expected values are lower (1.5 to 3.0 percent
and 1.0 to 2.5 percent respectively), reflecting greater tissue density and slower
mobilization. If observed CRI falls below the expected range, the algorithm
recommends modest escalation of cavitation duration and vacuum intensity within
the ranges defined for the next higher density grade. If the client reports
heightened sensitivity or shows persistent erythema exceeding 6 hours, parameters
are reduced by one intensity level. If values fall within or above the expected
range, parameters remain unchanged. Specific adjustment increments are defined
in the treatment protocol (Section 3.3). Application of this algorithm in the present
study is reported in Section 4.2,

1.5. Dolia Quantitative Assessment Matrix (DQAM). Circumferential
measurement captures one dimension of contour change but cannot distinguish
between fat reduction, fluid shift, and tissue compaction. Practitioner-assessed
firmness captures elasticity change but is subjective. Client satisfaction captures
perceived value but is shaped by expectations and interpersonal dynamics. No
single metric adequately represents the multidimensional nature of tissue
transformation. The DQAM combines four indicators, each targeting a distinct
outcome dimension, into a weighted Composite Transformation Score: CRI for
dimensional change, TEIS for tissue quality, PSWS for client perception, and
VRC for multi-level volumetric change. Calculation formulas and weighting

rationale were described in Section 3.4.

55



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 3. Ne 6.

Table 2. Composite Transformation Score: Component Structure and

Weighting
Compo Full Name Weight Scale Outcome Dimension Captured
nent
CRI Circumference 0.40 % change | Dimensional contour modification at
Reduction Index landmark level
TEIS Tissue Elasticity 0.20 0-5 Practitioner-assessed tissue firmness
Improvement Scale and elastic recoil
PSWS Patient Satisfaction 0.20 0-1 Multi-domain client perception of
Weighted Score treatment value
VRC Volume Response 0.20 % change | Multi-level volumetric change within
Coefficient primary zone

Source: Author's development.
*CTS = 0.40 x N(CRI) + 0.20 x N(TEIS) + 0.20 x N(PSWS) + 0.20 x N(VRC),
where N normalizes each component to a 0-100 scale.

From a practical standpoint, CTS addresses three operational limitations of
current assessment practice. First, it reduces fragmented evaluation by
consolidating separate measurements into a single comparable index, replacing the
need for practitioners to interpret multiple unrelated indicators independently.
Second, it improves comparability between practitioners and clinical settings by
providing a standardized numerical output that can be tracked across treatment
courses, operators, and institutional contexts. Third, it enables multidimensional
treatment evaluation, ensuring that outcomes where circumferential change occurs
without firmness improvement, or where client satisfaction diverges from
measured change, are captured rather than masked by a single-metric approach.

2. Observational Outcome Data

All 22 clients completed at least 8 sessions; 14 completed the full 10-session

course. The 8 clients who completed 8 sessions did so by personal choice: 5 cited

scheduling constraints, and 3 reported satisfaction with results achieved by
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Session 8 and elected not to continue. No withdrawals due to adverse events or
dissatisfaction occurred. Mean circumferential reduction by treatment zone and
time point is presented in Table 3.

Table 3. Mean Circumferential Reduction (cm) by Treatment Zone and Time

Point
Treatment n Baseline Midpoint Endpoint SD
Zone Mean (cm) Change (cm) | Change (cm)
Waist 22 83.9 -2.0 -4.1 1.52
Abdomen 22 91.7 -2.3 -4.8 1.61
Flanks 18 97.4 -1.5 -3.4 1.38
Upper thigh 12 59.2 -1.2 -2.8 1.14

Source: Author's observational data, iContour Aesthetics & Spa, 2025-2026.

Circumferential change was progressive across both measurement intervals,
with a larger proportion of total reduction occurring between the midpoint and
endpoint assessments. Abdomen and waist zones showed the largest absolute
reductions. Upper thigh reductions were smaller, consistent with the lower number
of sessions delivered to this zone and the denser tissue composition characteristic
of this region [17].

DQAM component scores and Composite Transformation Scores are
summarized in Table 4.

TEIS scores improved by at least one point in 18 of 22 clients. Four clients
showed only minimal firmness improvement (TEIS = 1) despite measurable
circumferential reduction. PSWS reached 0.80 or higher in 17 of 22 cases. Clients
completing 10 sessions achieved a mean CTS of 61.3, compared to 48.7 among
those completing 8 sessions.

Descriptive breakdown of mean abdomen CRI by EMH density grade yielded
the following values: AD-I (n = 6), 5.8 percent; AD-1l (n = 9), 5.3 percent; AD-III
(n =5), 4.7 percent; AD-1V (n = 2), 4.2 percent. A downward trend in CRI with
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increasing density grade was observed, though the subgroup sizes, particularly
AD-IV (n = 2), are insufficient for statistical comparison. Whether the EMH
parameter scaling partially compensated for greater tissue resistance in higher-
density grades cannot be determined from these data.

Table 4. DQAM Component Scores and Composite Transformation Score

(n=22)
Component Mean SD Min Max
CRI (%, abdomen) 5.2 1.8 2.3 8.1
TEIS (0 - 5 scale) 3.1 0.9 1.0 5.0
PSWS (0 - 1 index) 0.82 0.11 0.55 0.96
VRC (%, abdomen) 4.8 1.6 1.9 7.6
CTS (composite) 56.4 10.2 38 74

Source: Author's calculation based on the DQAM framework. CRI and VRC

from abdomen zone data.

ARAA-triggered parameter adjustments were applied in 7 of 22 cases (31.8
percent) after Session 3. Five received upward parameter escalation (extended
cavitation duration and increased vacuum intensity, per the adjustment increments
defined in Section 3.3). Two received RF intensity reduction due to heightened
skin sensitivity. Mean midpoint CRI in the adjusted group prior to modification
was 1.4 percent; mean endpoint CRI in the same group reached 5.6 percent,
compared to 5.0 percent in the 15 non-adjusted clients. Mean CTS in the adjusted
group was 59.1 versus 55.2 in the non-adjusted group. Given the small and
uncontrolled nature of these subgroups, no causal inference can be drawn from
this comparison.

No serious adverse events were recorded. Transient mild erythema, resolving
within 1 to 3 hours, was observed in 15 of 22 clients (68.2 percent). Six clients

reported temporary localized sensitivity in vacuum-treated areas, resolving within
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24 hours without intervention. No episodes of blistering, bruising, pigmentation
change, or persistent pain occurred.
Discussion

Mean endpoint circumferential reduction at the abdomen (4.8 cm over 8 to 10
sessions) exceeds the 2 to 4 cm range reported by Moreno-Moraga et al. [2] for
cavitation alone after three sessions, and the 1.4 cm reported by Adatto et al. [15]
for VelaShape Il after four sessions. It falls below the 5.4 cm reported by
Manuskiatti et al. [16] in post-partum subjects after five sessions. Direct
comparison is constrained by differences in population, baseline tissue laxity,
session count, and follow-up timing. Post-partum subjects likely presented with
greater baseline fluid retention and distensibility, amplifying early change; the
Adatto study used a shorter course with a longer follow-up window in which
partial recovery may have occurred. That the present multimodal protocol
exceeded cavitation-only reductions is consistent with the premise that
coordinated sequencing adds measurable value, though the session count
difference (3 versus 8 to 10) limits the strength of this comparison.

The PCSCM rests on the premise that activating peripheral lymphatic
pathways before treating central zones improves metabolite clearance. Friedmann
[6] established that volumetric outcomes depend on downstream clearance
capacity, not solely on adipocyte disruption count, while Monteux and Lafontan
[11] confirmed that the drainage system responds to targeted mechanical
activation. Whether peripheral-first sequencing produces better clearance than
simultaneous or reversed ordering remains untested, and formal evaluation would
require a controlled trial comparing these approaches.

The DMSM formalizes the principle that each treatment phase must create
specific tissue conditions required by the subsequent phase. One specific
mechanism advanced in Section 4.1 is that lymphatic priming after cavitation

reduces interstitial fluid volume, potentially improving RF penetration into dermal
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collagen. While no published study has directly measured RF penetration depth as
a function of prior lymphatic drainage, the general principle that fluid-rich tissue
attenuates electromagnetic energy delivery is consistent with the biophysics of RF
interaction with biological media. A notable feature of the present study design is
the use of separate, independently controlled devices for each modality. Unlike
fixed-platform systems where modality sequencing is determined by the
manufacturer, the independent-device approach permits deliberate manipulation of
phase order, duration, and intensity at each stage. This design characteristic is a
prerequisite for any future controlled comparison of alternative sequencing
strategies within the DMSM framework.

Descriptive breakdown of CRI by adipose density grade showed a modest
downward gradient from AD-I (5.8 percent) to AD-IV (4.2 percent). One
interpretation is that denser, more fibrous tissue responds less readily to cavitation-
mediated mobilization even when longer exposure times are applied, consistent
with Ibrahim's findings regarding regional differences in subcutaneous fat
structure [17]. An alternative interpretation is that the EMH parameter scaling
partially compensated for tissue resistance, narrowing the outcome gap between
grades. The subgroup sizes in this study (particularly n = 2 for AD-1V) are far too
small to distinguish between these explanations, and a larger sample with balanced
density-grade distribution would be needed to evaluate EMH calibration
empirically.

The 7 clients who received ARAA-triggered adjustments after Session 3 had
a mean midpoint CRI of 1.4 percent, below their grade-specific expected
thresholds. After parameter modification, their mean endpoint CRI reached 5.6
percent, compared to 5.0 percent in the 15 non-adjusted clients. While this
trajectory is consistent with the hypothesis that midcourse adaptation can recover
suboptimal early response, the uncontrolled design prevents attribution to the

adjustment itself. Clients in the adjusted group may have differed from non-
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adjusted clients in hydration habits, activity levels, or metabolic characteristics not
captured by the density grading. A randomized comparison between adaptive and
fixed-parameter arms, controlling for baseline characteristics, would be needed to
evaluate ARAA effectiveness independently.

Clients completing 10 sessions achieved a mean CTS of 61.3 versus 48.7 for
those completing 8 sessions. Whether this reflects a dose-response relationship or
a self-selection effect (three of the 8-session clients stopped because they
considered results sufficient) cannot be determined without a design in which
session count is assigned rather than self-selected.

CTS values in this study ranged from 36 to 77, establishing a preliminary
numerical benchmark for the DQAM framework. Because CTS is a newly
developed composite score without published reference ranges, these values
cannot yet be interpreted against an established performance standard. However,
the observation that 4 of 22 clients showed measurable circumferential reduction
without corresponding firmness improvement illustrates a practical limitation of
single-metric assessment: in these cases, CRI alone would have classified the
outcome as successful while tissue quality remained unchanged. By consolidating
dimensional, elasticity, perceptual, and volumetric indicators into a single index,
CTS provides practitioners with a structured basis for treatment evaluation that
reduces reliance on fragmented interpretation of unrelated measurements. Whether
specific CTS thresholds correspond to clinically meaningful outcome categories
remains to be established through validation against patient-reported long-term
outcomes and clinician-rated global improvement scales.

Transient erythema (68.2 percent) and temporary localized sensitivity (27.3
percent) were the only adverse effects observed, consistent with published safety
profiles for VelaShape [15] and similar combined-modality protocols [16]. The
absence of blistering, bruising, pigmentation change, or persistent pain suggests

that the five-phase protocol did not introduce safety risks beyond those associated
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with individual modality application, though the small sample limits power to
detect rare events.

Beyond its clinical performance, the Dolia Method was designed as a
transferable operational system. The protocol relies on device categories
(cavitation units, RF systems, vacuum rollers, infrared panels) rather than specific
proprietary platforms, making it adaptable to different device ecosystems available
across aesthetic clinics. Treatment parameters are governed by the EMH grading
system and ARAA decision logic rather than by practitioner intuition, which
supports reproducibility across operators with varying levels of experience. The
five-phase architecture and structured assessment instruments (CRI, TEIS, PSWS,
CTS) establish a shared operational language for standardized practitioner
training, cross-operator quality comparison, and institutional outcome
benchmarking. Whether these design features translate into consistent real-world
implementation across diverse clinical environments remains to be tested through
multi-site adoption studies.

Several study design limitations must be acknowledged. First, the absence of
a control group means that observed reductions cannot be attributed solely to the
protocol; dietary changes, physical activity, hydration behavior, and natural weight
fluctuation may have contributed. Second, all treatments were delivered by a
single practitioner at a single site, limiting generalizability to other operators and
settings. Third, the sample size of 22 is insufficient for meaningful subgroup
analysis by age, BMI, or density grade. Fourth, the endpoint measurement was
taken 7 days after the final session, with no follow-up at 3 or 6 months; whether
effects are maintained, diminished, or continue to develop beyond this window is
unknown. Fifth, compliance with post-treatment hydration, dietary, and activity
recommendations was self-reported and not objectively verified.

Measurement-related limitations are equally important. TEIS, functioning as

a preliminary practitioner-calibrated instrument, was administered by a single
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operator in this study; inter-rater reliability testing and validation against objective
devices such as cutometer or shear-wave elastography are necessary before it can
be adopted across clinical settings. PSWS, an exploratory assessment tool
designed to capture multi-domain client perception, has not undergone
independent psychometric validation; responses may have been influenced by
social desirability or practitioner-client rapport. CTS component weights
(0.40/0.20/0.20/0.20) were assigned based on clinical judgment rather than
empirical optimization, and alternative weighting configurations may produce
different composite rankings. Formal validation of each instrument is a
prerequisite for CTS to function as a reliable comparative metric across studies
and practitioners.
Conclusions

This study presented the Dolia Method as an original operational framework
for coordinated non-invasive aesthetic treatment, comprising a structured adaptive
protocol with integrated sequencing logic, adaptive parameterization, and
multidimensional outcome evaluation. Preliminary evaluation through an
observational case series of 22 clients demonstrated the operational viability of
four interrelated conceptual models: directional treatment sequencing (PCSCM),
physiologically grounded modality coordination (DMSM), adaptive parameter
selection (EMH/ARAA), and composite outcome scoring (DQAM/CTS).

Observational data showed progressive circumferential reduction across all
treated zones, with mean endpoint values ranging from 2.8 to 4.8 cm depending on
anatomical site and session count. Firmness improvement was observed in 18 of
22 clients, satisfaction scores exceeded 0.80 on a normalized index in 17 of 22
cases, and CTS values ranged from 36 to 77. Midcourse parameter adjustments
applied in 7 cases were followed by endpoint CRI values exceeding the group

mean, though the uncontrolled design does not permit causal attribution. No
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serious adverse events were recorded, and the safety profile was consistent with
published data for the individual modalities involved.

The protocol's reliance on device categories rather than specific proprietary
platforms, its structured parameter logic, and its standardized assessment
instruments position it as a potentially reproducible system applicable across
aesthetic clinics and adaptable to different practitioner backgrounds and
equipment configurations. These findings should be interpreted within the
constraints of a single-site observational design with no control group and limited
follow-up. Controlled multi-site trials with larger populations, randomized
comparison arms (including fixed-parameter and alternative-sequencing controls),
objective elasticity measurement, validated satisfaction instruments, and follow-up
periods of at least 6 months are necessary to evaluate the protocol, its component
models, and its scalability across clinical environments. Empirical validation of
CTS weighting, inter-rater reliability testing of TEIS and EMH grading, and
formal dose-response analysis across session counts represent priority directions
for subsequent investigation. As a structured methodology publication presenting
an original operational framework for coordinated non-invasive aesthetic
treatment systems, this work is intended to contribute to the standardization and

professionalization of multimodal protocol design in the field.
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STRUCTURAL ANALYSIS AND DEVELOPMENT TRENDS OF DRAG
CHAIN CONVEYORS USED IN THE AGRO-INDUSTRIAL SECTOR

Abstract

The article investigates the current state, design features, and development
trends of drag chain conveyors widely used in the agro-industrial sector of
Ukraine for the transportation of grain, compound feed, oilseed processing
products, and other bulk materials. The relevance of improving conveying and
technological equipment is substantiated by the significant role of the
agricultural sector in the national economy and the growing requirements for the
efficiency of logistics processes. A review of scientific publications devoted to
the energy efficiency, reliability, operating dynamics, and structural optimization
of drag chain conveyors has been carried out.

An overview of the Ukrainian drag chain conveyor market is presented,
including an assessment of the ratio between domestic and imported
manufacturers and the identification of the main directions of industry
development. The design of the main conveyor components, including conveyor
casings, drive stations, tensioning stations, and various types of traction chains,
is analyzed. Plate chains, welded steel chains, and fork chains are characterized
with consideration of their operational advantages and disadvantages. The
influence of design solutions and construction materials on the reliability,

durability, energy efficiency, and manufacturability of the equipment is
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examined. Particular attention is paid to the use of modern lining materials for
extending conveyor service life under conditions of intensive abrasive wear.

The research findings may be applied in the design, modernization, and
selection of drag chain conveyors for agro-industrial enterprises.

Keywords: drag chain conveyor, agro-industrial complex, grain processing,
traction chain, drive station, tensioning station, energy efficiency, reliability,

technological production, bulk material transportation.

Problem statement

Ukraine's agro-industrial complex is one of the fundamental sectors of the
national economy, ensuring food security, generating a significant share of
foreign exchange earnings, and contributing to the development of related
industries such as mechanical engineering, logistics, and energy. The sector
provides employment for a substantial proportion of the population (up to 14%
of total employment), which is an important factor in maintaining social stability.
Furthermore, due to its considerable natural resource potential, the sector
remains highly attractive for investment.

According to data provided by the Ministry of Agrarian Policy and Food of
Ukraine, the combined contribution of agriculture and agricultural processing to
the country's gross domestic product accounts for approximately 17-20%, while
agricultural and food products constitute 40-45% of total exports. Therefore, the
development and improvement of technological equipment used for the
processing, storage, and transportation of agricultural products represent an
important scientific and practical challenge.

One of the key components of internal logistics systems at agro-industrial
enterprises is the drag chain conveyor (DCC). These conveyors are widely used
for horizontal and inclined transportation of grain, compound feed, oilseed cake,

bran, fertilizers, and other bulk materials. Owing to their design, drag chain
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conveyors ensure continuous material handling even under severe operating
conditions characterized by high dust concentrations, temperature fluctuations,
and increased humidity.

It is estimated that approximately 1,200-1,500 new drag chain conveyors
are installed annually in Ukraine as part of elevator modernization projects and
the construction of new agro-industrial facilities. The conveyor equipment
market offers both domestically manufactured conveyor and chain systems as
well as imported solutions developed by foreign manufacturers. These systems
differ in design approaches, operational characteristics, and manufacturing
technologies. Consequently, there is a growing need for obtaining reliable
scientific and technical data regarding the structural features and market
development trends of drag chain conveyors, as well as the influence of their
design and material parameters on operational efficiency, reliability, and lifecycle

Ccosts.

Analysis of recent research and publications

The problem of efficient bulk material transportation, particularly in the
agricultural sector, has been the subject of numerous studies in applied
mechanics, materials science, and mechanical engineering. Considerable
attention has been paid to the design analysis of drag chain conveyors, as well as
to improving their energy efficiency, wear resistance, operational reliability, and
adaptability to agro-industrial operating conditions.

Reference [1] provides a comprehensive review of the development,
classification, design aspects, and application areas of mechanical conveyor
systems. Various conveyor types, including belt, roller, chain, screw, and
overhead conveyors, are examined with particular emphasis on their unique
characteristics and advantages that contribute to improving industrial efficiency,

productivity, and sustainability.

/70



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 3. Ne 6.

In study [2], conveyor designs intended for bulk material handling are
investigated. The authors focus on selecting conveyor types according to material
properties and operational requirements to achieve high productivity and energy
efficiency. Particular attention is given to the advantages of belt and apron
conveyors used in construction industries.

Paper [3] proposes essential safety measures for enclosed chain conveyor
systems. Special attention is paid to loading and unloading zones, as well as
drive components that may present operational hazards. Recommendations for
implementing effective workplace safety practices are provided.

The modernization of chain conveyor designs is discussed in [4], where
modifications to roller assemblies are proposed to increase service life and
reduce energy consumption. The replacement of friction bushings with anti-
friction bearings resulted in reduced failure rates, lower maintenance
requirements, and improved operational efficiency.

Study [5] presents an analysis of the energy efficiency of Z-type chain
conveyors and proposes optimization approaches. Based on an analytical model,
several methods for reducing energy consumption without compromising
productivity were developed.

Research [6] investigates the dynamic characteristics of drag chain
conveyors, particularly the effects of chain speed fluctuations and terrain-
induced disturbances on conveyor performance. The analysis of vibration signals
enabled the development of recommendations aimed at reducing wear and
improving operational efficiency.

The authors of [7] evaluated the influence of chain friction on conveyor
dynamics and energy efficiency. Using spatio-temporal dynamic characteristics,
relationships between vibration amplitudes and energy consumption were
identified, providing opportunities for system optimization.

In [8], the Discrete Element Method (DEM) was applied to optimize the
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geometry of conveyor flights. Numerical simulations were used to determine the
influence of flight geometry on material transportation and to identify design
parameters that improve productivity while reducing energy consumption.

Paper [9] examines the operating mechanism of trough chain conveyors and
analyzes the resistance forces acting on transported materials. The study
demonstrates the importance of proper chain design for ensuring energy-efficient
operation and optimal performance of bulk material handling systems.

The reviewed studies provide a scientific basis for further investigations
into drag chain conveyor design, performance evaluation under actual operating
conditions, and the analysis of market trends and technological developments in

agricultural logistics mechanization.

Purpose of the article

The purpose of this study is to analyze the design features, materials, and
market development trends of drag chain conveyors used in the Ukrainian agro-
industrial sector and to identify opportunities for improving their reliability,
manufacturability, and energy efficiency.

To achieve this objective, a comparative analysis of domestic and imported
traction chains and conveyor structural components was carried out, and their

influence on operational performance indicators was evaluated.

Presentation of the main material of the study

The Ukrainian market demonstrates a stable annual demand for drag chain
conveyors (DCC). According to industry estimates, approximately 1,200-1,500
new conveyors are installed annually as part of elevator modernization projects
and the construction of new grain storage and agro-industrial facilities.

Grain elevators, storage facilities, and grain terminals use drag chain

conveyors for handling a wide range of agricultural products, including wheat,
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corn, barley, soybean, sunflower seeds, and other crops. These conveyors are
employed for transporting grain from receiving points to cleaning and drying
equipment, transferring material between bucket elevators, silos, and dryers, as
well as loading grain into transportation systems and transfer stations.

Most conveying routes are designed as horizontal or inclined systems.
Modern conveyor designs enable the creation of complex conveying lines
incorporating multiple loading and unloading points controlled by automated
gate systems.

In feed production facilities, drag chain conveyors play a critical role in
transporting crushed grain, meal, premixes, protein supplements, and mineral
additives. The conveyors are integrated into dosing systems, supplying
components to mixers and transferring finished products to packaging or storage
units. Their precise and continuous material flow contributes significantly to
maintaining feed formulation consisten.

Oil-processing plants utilize drag chain conveyors for transporting by-
products such as 0il cake, meal, husks, and granulated residues generated during
oil extraction and pressing processes. In addition, they may serve as components
of raw material preparation systems, particularly in facilities processing
sunflower seeds and soybeans.

Industry estimates indicate that during 2023-2025 Ukrainian manufacturers
accounted for approximately 65-70% of the domestic drag chain conveyor
market. This position is attributed to both economic factors, including lower
logistics costs and local supply chains, and technical factors, such as the ability
of domestic manufacturers to adapt equipment to the specific operating
conditions of Ukrainian grain handling facilities.

Among the leading domestic manufacturers are: KMZ Industries, Eskeeper,
Grain Capital, Lubnymash. These companies supply conveyors with capacities

ranging from 20 to 1,000 t/h and offer galvanized or painted conveyor casings
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designed for operation in grain-processing environments.

Imported equipment accounts for approximately 30—-35% of the market and
Is primarily represented in specialized applications, including:

— stainless-steel conveyors for food and chemical industries;

— highly automated conveying systems with complex routing
configurations.

The major foreign suppliers originate from Tirkiye (Mysilo, Obial),
Sweden (Skandia elevator), Latvia (Preco), Denmark (Monsun, Cimbria), Italy (
AGI PTM), USA (GSI), China (Muyang) and Switzerland (Buhler).

The performance, durability, and reliability of drag chain conveyors are
determined by several key structural units. A typical conveyor consists of:
conveyor casing (trough); traction chain with flights; drive station; tensioning
station; loading and unloading devices; monitoring and safety systems.

The conveyor casing represents the primary load-bearing component of the
conveyor system. It performs two essential functions: forming an enclosed
channel for material transportation; providing structural support for the chain and
flights while withstanding static and dynamic loads.

The quality of the casing directly affects energy efficiency, wear resistance,
conveying speed, service life, and noise levels.

The operational performance of the casing depends on several factors,
including material selection, wall thickness, and geometric dimensions (Table 1).

The drive station provides conveyor motion through a geared motor that
transmits torque to the drive sprocket. Drive selection depends on conveyor
capacity, conveying distance, operating conditions, installation constraints, and
maintenance requirements.

Several drive configurations are commonly employed in drag chain
conveyors (Figure 1).

The bevel-helical gear motor is one of the most widely used drive solutions
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due to its high reliability and compact design. Its mechanical efficiency may
reach 96%. The hollow output shaft allows direct mounting onto the drive shaft
using a keyway or shrink disc connection, simplifying installation and
maintenance procedures.

Parallel-shaft helical gear motors also provide high efficiency, reaching
approximately 96%. Their installation characteristics make them suitable for
applications with limited mounting space, such as under-silo and over-silo
galleries.

An important advantage is their lower manufacturing cost, typically 5-15%
lower than that of bevel-helical gear units. As a result, they are frequently

selected when installation space limitations are not critical.

Table 1. Comparative Characteristics of Conveyor Casings Manufactured by Different

Companies.
Parameter KMZ'In- Eskeeper Gra_m Lubnymash Cimbria Preco
dustries Capital
1 2 3 4 5 6 7
Capacity: 50 t/h
Casing
Cross- 200 x 360 | 200 x 340 | 190 x 330 | 200 x 340 | 190 x 380 | 200 x 280
section (W
x H), mm
Chain 055 | 0.70-0.75 | 070 | 0.65-0.75 0.55 0.70
speed, m/s
Steel
thickness,
mm:
— Bottom 4 3 3 3 3 2+ 10
plate
- Side 3 3 2 3 2 2
walls
_Cover 15 2 15 15 2 15
Capacity: 100 t/h
Casing
Cross- 320 x 470 | 320 x 470 | 300 x 350 | 300 x 410 | 280 x 470 | 330 x 360
section (W
x H), mm
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Continuation of table 1

1 2 3 4 5 6 7

Chain
0.55-0.65 | 0.65-0.75 0.70 0.65-0.75 | 0.55-0.60 | 0.60-0.70
speed, m/s
Steel
thickness,
mm:
— Bottom 4 4 3 3 3 2+ 10*
plate
- Side 3 3 3 3 3 2
walls
— Cover 15 2 15 15 2 15
Capacity: 200 t/h
Casing
Cross- 200 x
section (W 450 x 470 | 400 x 470 | 400 x 470 | 450 x 470 | 440 x 470 2g0**
x H), mm
Chain
0.55 0.70-0.75 | 0.70-0.75 | 0.65-0.75 | 0.55-0.60 0.70

speed, m/s
Steel
thickness,
mm:
— Bottom 4 4 4 4 4 2+ 10
plate
- Side 3 3 3 3 3 3
walls
— Cover 1.5 2 1.5 2 2 1.5

* Additional wear-resistant liner (typically UHMW-PE or wear-resistant steel) with a thickness
of 10 mm.

** The value should be verified with the manufacturer's catalogue, as the indicated cross-section
appears inconsistent with the stated conveyor capacity of 200 t/h

Inline drive systems equipped with flexible couplings compensate for shaft
misalignment, dampen vibrations, and protect drivetrain components from shock
loads.

Such systems provide enhanced durability and maintainability, particularly
in high-capacity and long-distance conveyors. Although their overall dimensions
are larger than those of alternative drive arrangements, they remain attractive
because of their simplicity, reliability, and economic efficiency.

Gear motors combined with V-belt transmissions are less frequently used in

modern conveyor systems. Their advantages include smooth operation, vibration
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reduction, simple speed ratio adjustment, and protection against motor overloads.

c d

a — bevel-helical geared motor; b — parallel-shaft helical geared motor; ¢ — inline geared
motor; d — geared motor with V-belt transmission

Figure 1. Conveyor Drive Types.

However, the need for continuous monitoring and periodic adjustment of
belt tension significantly limits their practical application.

The purpose of the tensioning station is to maintain the required chain
tension and compensate for chain elongation during operation. The most

common tensioning systems include: screw tensioners; counterweight tensioners;
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spring tensioners; hydraulic tensioners.

The screw tensioning mechanism is the most widely used solution. Chain
tension is adjusted through a threaded mechanism that gradually moves the
driven sprocket. The system is characterized by reliability, simplicity, low cost,
and accurate adjustment. However, it requires periodic manual adjustment,
especially under intensive operating condition.

Counterweight tensioners automatically maintain chain tension through
gravitational force acting via pulleys and cables connected to the sprocket shaft.
Their main advantage is the ability to provide a constant tension force regardless
of chain elongation. This reduces shock loads, improves operational smoothness,
and extends chain service life. The main disadvantages are increased structural
weight and the requirement for additional installation space.

Spring tensioners employ elastic components to compensate for chain
elongation and absorb short-term fluctuations in chain tension. Such systems are
commonly used in compact or mobile conveyors where counterweight
installations are impractical. Their advantages include ease of installation and
compact dimensions; however, they provide only a limited compensation range
and require regular inspection of elastic elements

Hydraulic tensioners represent the most advanced tensioning solution
currently available. Hydraulic cylinders automatically compensate for chain
elongation and maintain optimal tension regardless of load variations. These
systems provide superior adjustment accuracy and smooth operation. Their
disadvantages include higher manufacturing costs and increased maintenance
requirements.

The traction chain is the principal working element of a drag chain
conveyor, responsible for transmitting pulling forces and moving flights through

the conveying channel. The operational reliability, durability, energy efficiency,
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and maintenance requirements of the conveyor largely depend on the type and
quality of the chain employed.

Three major types of traction chains are commonly used in the Ukrainian
market and industrial practice: plate chains manufactured according to national
and international standards (DSTU, DIN), welded steel chains, and fork chains.
Each type possesses distinct structural characteristics, advantages, limitations,
and application areas.

Plate chains are the most widely used traction elements in drag chain
conveyors. Structurally, they consist of two parallel side plates connected by
pins, bushings, and, in some designs, rollers. Chain pitch and plate dimensions
are standardized according to international or national standards, ensuring
interchangeability and manufacturing consistency.

The main advantages of plate chains include high tensile strength, accurate
pitch geometry, reliable attachment of flights, and ease of maintenance. They
demonstrate satisfactory performance under dusty and moderately aggressive
operating conditions while maintaining good resistance to abrasive wear.

Another important advantage is their compatibility with various attachment
configurations used for mounting conveyor flights. Plate chains can be employed
in both single-strand and double-strand conveyor systems, providing flexibility
in conveyor design.

In most applications, plate chains are manufactured from alloy steels
subjected to heat treatment processes to increase the hardness of pins and
bushings. This significantly improves wear resistance and ensures stable
operation under abrasive conditions. Consequently, plate chains represent the
standard solution for medium- and high-capacity grain-handling conveyors.

Welded steel chains are primarily used in heavy-duty conveyor systems
operating under high loads and severe service conditions. Typical applications

include the transportation of compound feed, meal, moist grain mixtures, and
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other bulk materials characterized by increased weight and abrasive properties.

These chains are composed of welded steel elements forming a rigid
structure capable of withstanding substantial tensile and impact loads. Owing to
their robust design, welded chains exhibit excellent resistance to deformation and
are particularly suitable for environments involving abrasive dust, moisture, and
fluctuating loading conditions.

The increased thickness of structural components and the larger contact area
between pins and bushings contribute to an extended service life and reduced
maintenance requirements. However, these advantages are accompanied by
greater chain weight, which increases power consumption and dynamic loads on
conveyor components.

Furthermore, manufacturing costs are relatively high due to the complexity
of welding operations and the necessity of quality control procedures for welded
joints.

Fork chains represent a high-strength cast-chain solution designed for
demanding industrial applications. Each chain link consists of a fork-shaped
casting that encloses the pin of the adjacent link, creating a large contact area and
ensuring uniform load distribution.

This design provides exceptionally high tensile strength while maintaining a
lower mass compared with conventional plate chains. As a result, fork chains are
particularly suitable for long conveyors, high-capacity systems, and applications
involving substantial shock loads.

Fork chains offer several important advantages: high tensile strength;
superior wear resistance; reduced inertial mass; smooth conveyor operation;
extended service life; excellent pitch accuracy throughout the operating period.

Maintaining pitch accuracy is particularly important for ensuring
synchronized operation of conveyor flights and sprockets in long conveying

systems.
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Despite their technical advantages, fork chains remain relatively expensive
due to the complexity of casting and machining processes. Additionally,
maintenance and replacement of individual links may be more complicated
compared with conventional plate-chain systems.

A comparison of the three major chain types indicates that plate chains
remain the most versatile and economically attractive solution for grain-handling
and feed-processing facilities. Welded steel chains are preferable for heavy-duty
operating conditions where maximum durability is required, while fork chains
represent a premium solution for high-capacity conveyor systems demanding
exceptional strength and long service life.

Therefore, the selection of a traction chain should be based on a
comprehensive assessment of conveyor capacity, operating conditions, expected
service life, maintenance strategy, and economic considerations.

One of the most important factors affecting conveyor durability is the
protection of surfaces exposed to intensive abrasive wear. During operation,
conveyor casings, flights, loading zones, and discharge sections are continuously
subjected to friction generated by transported bulk materials.

To reduce wear and extend service life, manufacturers increasingly employ
wear-resistant lining materials applied to critical surfaces.

The most commonly used lining materials include: ultra-high-molecular-
weight polyethylene (UHMW-PE); polyurethane; wear-resistant steels (Hardox,
Raex, Creusabro); polymer composite materials; ceramic wear-resistant inserts
(Table 2).

The analysis indicates that polymer-based lining materials are increasingly
replacing conventional steel solutions in grain-handling applications due to their
low weight, reduced friction coefficient, corrosion resistance, and ease of
installation. Among polymer materials, UHMW-PE exhibits the most favorable

combination of wear resistance and operational performance. However, in areas
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exposed to intensive impact-abrasive wear, Hardox 450 and Hadfield manganese

steel remain the preferred solutions owing to their superior durability and load-

bearing capacity. Hybrid lining systems combining polymer and metallic

materials represent a promising approach for extending conveyor service life

while reducing energy consumption and maintenance costs.

Table 2. Comparative Characteristics of Wear-Resistant Lining Materials Used in Drag

Chain Conveyors

Wear

Application

Material Resistance Area Main Advantages Limitations
Convevor Not suitable for
PE-500 . Y Lightweight, food- | high temperatures
Medium | trough bottom, .
(HMW-PE) -~ grade approved or severe impact
chain flights
loads
Conveyor Lightweight, food- | Not suitable for
trough bottom, grade approved high temperatures
PE-1000 (UHMW-PE) High chain flights, . .
. ; very low coeffi- or severe impact
loading and dis- . o
cient of friction loads
charge chutes
Convevor Lightweight, high Not suitable for
Cast Nylon . Y mechanical high temperatures
. Medium | trough bottom, . .
(PA-6, Polyamide) S~ strength, good im- | or severe impact
chain flights -
pact resistance loads
Convevor Resistant to elevat-
TIVAR H.O.T. Y ed temperatures, High cost; not
. . trough bottom, .
(High-Temperature High chain fliahts food-grade ap- suitable for severe
UHMW-PE) n TIgNs, proved, low fric- impact loads
guide rails . -
tion coefficient
Convevor High cost; rela-
PTFE Y Excellent tempera- | tively low abra-
. trough bottom, . . .
(Polytetrafluoroethylene, | Medium S ture resistance, sion resistance
chain flights, . . .
PTFE) ) . chemically inert under abrasive
guide rails .
conditions
Not suitable for
Low-Hardness Polyure- Loading zones Elastic, absorbs high temperatures
thane High and grain im- impacts, low noise | or areas in direct
(Elastic PU) pact areas level contact with the

chain

Current technological trends indicate increasing adoption of advanced

polymer materials, composite structures, and hybrid lining systems combining

several wear-resistant materials within a single conveyor.
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Such solutions allow manufacturers to optimize the balance between
durability, weight, energy consumption, and overall operating costs.
Consequently, wear-resistant lining technologies are becoming one of the key
directions for improving the performance and competitiveness of modern drag

chain conveyors used in agro-industrial applications

Conclusions

The conducted study confirms that the development of drag chain conveyors
is currently focused on improving operational efficiency, reliability, durability,
and energy performance. The increasing use of advanced materials, modern drive
technologies, automated control systems, and wear-resistant lining solutions
contributes to the enhancement of conveyor performance and reduction of
maintenance costs.

The analysis shows that the operational characteristics of drag chain
conveyors are strongly influenced by the design and configuration of their main
components, including the conveyor casing, drive station, tensioning system, and
traction chain. The selection of appropriate structural solutions should be based
on the required capacity, conveying distance, operating environment, and
maintenance conditions.

A comparative assessment of the most common traction chain types used in
Ukraine demonstrates that plate chains remain the most versatile solution for
grain-processing facilities, while welded steel chains and fork chains provide
advantages under heavy-duty operating conditions and increased abrasive wear.
Furthermore, the application of modern wear-resistant lining materials
significantly increases the service life of conveyor components and improves
overall system reliability.

Future research should focus on the quantitative evaluation of the influence

of chain design parameters, lining materials, and operating modes on the
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durability, energy consumption, and economic performance of drag chain
conveyors. The integration of digital monitoring technologies, predictive
maintenance approaches, and advanced engineering materials is expected to
become a key direction in the further development of high-performance conveyor

systems for agro-industrial applications.
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FROM FIELDWORK TO FRAMEWORK: TEACHING
BIDIRECTIONAL TRANSLATION IN GEODESY AND CADASTRE

Abstract

The rapid integration of global geospatial technologies demands that
modern professionals in geodesy and land cadastre possess advanced bilingual
competencies. Traditional specialized language pedagogy often isolates technical
terminology from practical field applications, creating a pedagogical gap. This
study addresses the necessity of implementing structured bidirectional translation
methodologies to bridge the divide between empirical fieldwork data and
standardized international reporting frameworks.

The research utilizes a mixed-methods approach combining curriculum
analysis, classroom observation, and student performance metrics within
specialized translation courses. A targeted pedagogical experiment was
conducted involving wundergraduate students in geodesy and cadastre
engineering. The framework focused on bidirectional translation tasks—
translating technical field notes, land register documents, and geodetic
specifications from the native language to English and vice versa—simulating
authentic professional scenarios.

The findings indicate that integrating bidirectional translation significantly

enhances students' conceptual clarity and lexical accuracy. Exposure to dual-
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translation workflows minimized terminology transfer errors by 34% and
improved the comprehension of localized cadastre laws when cross-referenced
with international standards. Furthermore, students demonstrated a higher
proficiency in translating complex spatial data descriptions, metadata, and
technical software interfaces, which directly correlates with increased readiness
for multinational project collaboration.

Transitioning "from fieldwork to framework" through bidirectional
translation training is essential for modern engineering curricula. It transforms
language learning from a passive passive skill into an active tool for technical
precision. The study concludes that specialized language modules must be
systematically integrated into core engineering disciplines rather than taught in
isolation. Future research should explore the role of computer-assisted translation
(CAT) tools in automating parts of this workflow while maintaining geographic
and legal accuracy.

Keywords: ESP (English for Specific Purposes), bidirectional translation,
geodesy, land cadastre, professional nomenclature, geospatial frameworks,

technical pedagogy, linguistic competence.

Problem statement. The rapid globalization of the geospatial, cartographic,
and geodetic engineering sectors has fundamentally altered the communicative
requirements of modern engineers, demanding high technical competency
coupled with advanced, domain-specific English language proficiency [30].
Within the higher education landscape of Ukraine, training programs for
Specialty 193 (Geodesy and Land Management) are legally and structurally
tasked with elevating students' linguistic competency to at least the B2 level.
This linguistic benchmark is crucial not only for facilitating barrier-free
academic mobility and contributing to international publishing activities but also

for the practical configuration and operation of modern import-dependent
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technical hardware and software [3].

Modern geodesy is no longer restricted to traditional terrestrial
measurements. It is a highly integrated, interdisciplinary field that encompasses
lower geodesy (plane surveying disregarding the Earth’s curvature), higher
geodesy (which takes ellipsoidal curvature into account), physical geodesy
(gravitational fields), and geometric geodesy [24]. This discipline has integrated
with complex computational technologies, Geographic Information Systems
(GIS), and remote sensing data processing platforms, making terminology highly
specialized and dynamic [4].

Instructing geodesy students in English for Specific Purposes (ESP) and
English for Academic Purposes (EAP) presents distinct pedagogical challenges.
The specialized vocabulary of geodesy relies heavily on precise, context-bound
definitions, intricate multi-component syntactic structures, and a dense layer of
classical Greek and Latin historical borrowings [30]. When translating these
highly specialized terminological units between English and Ukrainian, technical
students frequently encounter severe semantic mismatches, structural disparities,
and non-standardized terminology [3].

Literal translation, or calquing, often fails to produce accurate equivalents
due to differences in national engineering standards, localized terminological
conventions, and linguistic polysemy. For instance, a failure to understand the
conceptual mechanisms behind equipment-specific terms (such as total station)
or procedural terms (such as levelling) often results in erroneous or non-
standardized translations that can compromise technical documentation [12].

Consequently, there is an urgent need to establish a systematic structural-
semantic framework for English-Ukrainian geodetic terminology. This
framework must analyze the linguistic mechanisms of term formation, evaluate
cognitive and structural translation strategies, and propose tech-enhanced, task-

based pedagogical recommendations for ESP instructors in higher education
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institutions [3].

Analysis of recent research and publications. The structural-semantic
parameters and translation dynamics of geodetic, cadastral, and geological
terminology have been studied extensively by Ukrainian linguists and educators.
This research establishes that English geodetic terminology is a highly organized,
systemic, and open lexical network that interacts dynamically with the general
literary language [25].

A major contribution to the lexicographical organization of this domain is
the English-Ukrainian Geodetic Dictionary, edited by B. Rytsar, which provides
a comprehensive repository of standardized equivalents [13]. This is
supplemented in international contexts by comprehensive reference works such
as Gorse's Dictionary of Construction, Surveying and Civil Engineering [13]. On
a structural level, the extensive research of Yuliia Hrybinyk and Tetiana Halai has
mapped the word-formation, structural, and semantic features of geodetic
terminology [25]. Hrybinyk’s morphological investigations demonstrate that
while semantic derivation, including metaphorical and metonymical transfer,
contributes to the expansion of geodetic vocabulary, its overall productivity
remains secondary to syntactic term formation [2]. Furthermore, Hrybinyk and
Halai have explored how metaphorical models—particularly artifactual and
textile metaphors—reconceptualize complex geological and geodetic
phenomena, though they note that such processes can introduce systemic
polysemy and homonymy [26].

The structural and semantic peculiarities of English geodetic terms have
also been investigated by S. Tymkiv, under the scientific supervision of Nadiya
Tymkiv. Their analysis reveals that the geodetic terminological corpus is
stratified into distinct lexical layers, ranging from commonly used words to
highly specialized, context-bound terms. Crucially, Tymkiv’s quantitative

calculations demonstrate the absolute dominance of multi-word syntactic
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combinations over one-stem or compound words, with two-component word
combinations comprising approximately 82% of all selected syntactic terms [30].

From a translation perspective, the work of Evheniia Postykina has
introduced critical cognitive frameworks to ESP translation pedagogy,
particularly regarding the use of speech compression as a translation strategy.
Postykina argues that during consecutive and simultaneous translation of
geodetic materials, students suffer from cognitive overload and memory
limitations. To combat this, the strategic use of linguistic and semantic
compression allows translators to discard background syntactic structures and
focus on preserving the core technical meaning, or "semantic peaks". Postykina
has also contributed to the pedagogical evaluation of testing as a tool for
developing student competencies in geodesy courses [11].

The pedagogical integration of English in the training program of
geodesists under Specialty 193 has been outlined by O. Maniutina, R. Bespalko,
and T. Hutsul. Their research substantiates the "education—science—production"
cycle, demonstrating how specialized English proficiency transitions from
classroom study (where B2 proficiency is a prerequisite for academic mobility)
to scientific research and professional engineering production. This is supported
by Chernetskyi’s investigation into the specific linguistic translation features of
geodetic terms for university students, and Mihirin and Khvesyk’s analysis of the
historical formation of terminology in geodesy, cadastre, and cartography [3].

In the sub-field of remote sensing and satellite data translation, the work
edited by Taras Kazantsev provides a foundational technical framework for
understanding aerial mapping, vegetation indexing, and sensor resolution, which
are central to modern geodetic curriculum design. Finally, Anzhelina Shyshko
has analyzed the broader challenges of scientific and technical translation under
the pressures of globalization, noting that technical translation must balance

absolute terminological accuracy with standard target-language syntactic
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models [17].

Purpose of the article. The main purpose of this article is to conduct an
exhaustive structural-semantic analysis of English and Ukrainian geodetic
terminology, identify the primary linguistic and conceptual translation
mismatches, and develop an integrated, technology-enhanced pedagogical
framework for ESP instructors to optimize technical vocabulary acquisition and
translation accuracy among Geodesy and Land Management students.

Presentation of the main material of the study. To establish an effective
pedagogical strategy, ESP instructors must understand how geodetic vocabulary
Is organized structurally and semantically. Drawing upon the taxonomies
established by Tymkiv, English geodetic terminology can be systematically
divided into four structural tiers, each requiring distinct translation
approaches [30]:

Commonly Used Words. General vocabulary units that acquire narrow, high-
ly specific spatial definitions when used in geodetic contexts (e.g., map, scale,
boundary, gravity) [24].

General Scientific and Technical Vocabulary. Words and phrases utilized
across multiple engineering disciplines to describe processes, tools, and error pa-
rameters (e.g., measurement, observation, deviation, accuracy) [24].

Interdisciplinary Terminological Units. Lexical components shared with al-
lied scientific fields, particularly computer science, satellite physics, and geologi-
cal engineering (e.g., satellite, coordinates, database, remote sensing, crustal mo-
tion) [4].

Highly Specialized Geodetic Terms. Unique conceptual markers native spe-
cifically to higher geodesy, gravimetric surveying, and advanced satellite position-
ing (e.g., geoid modeling, trilateration, azimuth, total station, orthometric
height) [4].
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Because geodesy is a mathematical science concerned with measuring spa-
tial and geometric relationships on a curved surface, the structural complexity of
its terminology mirrors the complexity of its mathematical formulas [24]. For ex-
ample, converting linear distance on the Earth's surface to angular distance (lati-

tude and longitude) requires knowing the radius of the Earth [28]:

d=R-0

d 6

is the linear distance, R is the Earth’s radius, and ~ is the angular
distance in radians [28]. This mathematical precision is reflected in the high fre-
quency of highly specific, multi-component syntactic term combinations designed
to eliminate ambiguity [25].

where

Tymkiv’s structural calculations confirm that syntactic term formation is the
most productive method in English geodetic terminology, with two-component
combinations constituting 82% of all analyzed multi-word terms [30]. These two-
component combinations follow specific syntactic models, which are detailed in
the table below alongside their Ukrainian grammatical equivalents and structural
translation dynamics.

Table 1
Morphosyntactic . Ukrainian Structural  Translation
English Example . . .
Model Equivalent Dynamics & Analysis
1 2 3 4
Direct grammatical equiva-
Adjective + Singular lence. The English adjec-
Noun Equipotential ExBinorenijiaapHa | tive-noun  structure  is
surface [30] IIOBEPXHS mapped directly to a corre-
(Adj + N (sing)) [30] sponding Ukrainian adjec-
tive-noun phrase.
Adjective + Plural Direct grammatical equiva-
Noun Reciprocal Biaewsi asmyra lence. Preserves the plural
azimuths [30] form of the head noun and
(Adj + N (pl)) [30] modifier in translation.
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Continuation of table 1

1 2 3 4
Syntactic transposition
Singular Noun + Sin- (Genitive case). The Eng-
gular Noun . . lish noun adjunct (trilater-
Trilateration Merton i .
ation) becomes a modify-
i ) method [30] TpuaaTeparii ) i .
(N (sing) + N (sing)) ing noun in the genitive
[30] case in Ukrainian (memoo
k020l4020).
. Morphological transposi-
Singular Noun + Plu- . pro‘og . P
tion. The English noun ad-
ral Noun . . . . .
Theodolite TeonosmitHi junct (theodolite) is con-
observations [30] CIIOCTEPEKECHHS verted into a relative adjec-

(N (sing) + N (pl))

tive in Ukrainian
[30] L

(meooonimmi).

Morphological transposi-

Ving Verb Form +
Noun

(Ving + N) [30]

Levelling net [30]

Hisenipna mepexa

tion. The English ger-
und/participle indicating a
technical action is translat-
ed as a relative adjective.

Ved Verb Form +

Direct grammatical equiva-

Noun Integrated geodesy | IarerpoBana lence. The past participle
[30] reoesist acts as a qualifying adjec-
(Ved + N) [30] tive in both languages.
Syntactic transposition
. (Genitive or prepositional
Noun + Preposition + s
. . , case). The preposition is
Noun Displacement in | 3MimeHHs . . -
. often omitted in Ukrainian,
position [30] OJIOYKCHHS

(N + Prep + N) [30]

and the second noun is
rendered in the genitive
case.

Noun + Preposition +
Plural Noun

(N + Prep + N (pl)
[30]

Adjustment
angles [30]

by

VYpiBHOBaKE€HHA 3a

KyTaMu

Prepositional phrase map-
ping. The English preposi-
tion by is translated via the
Ukrainian preposition 3a,
modifying the plural noun
in the instrumental case.
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While syntactic term formation is the most common structural mechanism,
semantic word formation also plays a key role, though its overall productivity is
lower. Research by Hrybinyk and Halai demonstrates that semantic word-
formation in geodesy relies heavily on processes of generalization, specialization,
and metaphorical or metonymical transfer [30].

Metaphorical term formation involves projecting a well-known concrete
concept onto abstract geodetic and spatial relationships [31]. This is particularly
evident in structural descriptions of networks, features, and geodynamic phenom-
ena:

. Geodetic networks and control systems. Terms like levelling net [30],
triangulation chain, and geodetic framework [4] use spatial network metaphors to
describe interconnected physical benchmarks.

. Physical features and hazards. Terms such as fault line, fault zone,
and tectonic plate [4] map mechanical and structural concepts onto planetary-scale
geologic systems [26].

However, Hrybinyk’s research cautions that this metaphorical expansion
can lead to semantic instability [26]. The resulting polysemy and homonymy can
cause translation errors if students cannot differentiate between the general, inter-
disciplinary, and highly specialized meanings of a word [26]. For instance, a term
like plate is highly polysemic, having everyday meanings, culinary meanings, and
a highly specialized tectonic meaning (tectonic plate) that is vital in physical ge-
odesy [4].

Similarly, eponymic terms—Iexical units named after pioneering scien-
tists—are highly prevalent in English geodetic terminology (e.g., Bessel ellipsoid,
Gauss algorithm, Talcott level, Legendre's functions, Galileo Terrestrial Refer-
ence frame). These terms require direct translation or structural adaptation while

preserving the historical spelling and pronunciation of the proper name [30].
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Furthermore, historical borrowings from Greek and Latin (e.g., geodesy,
theodolite, tacheometer, azimuth, latitude, longitude) represent a significant struc-
tural stratum [24]. While these borrowings are often transcribed directly into
Ukrainian (e.g., "reoxesis”, "teomomit”, "taxeomerp”, "asumyt"), their semantic
boundaries must be carefully delineated to avoid orthographic and conceptual er-
rors [28].

When translating geodetic terminology, students and technical translators
frequently run into systemic mismatches between English and Ukrainian, particu-
larly when they rely on literal translation (calquing) [12]. A major mismatch lies in
the translation of total station [18].

Historically, geodetic surveying required separate instruments: an optical-
mechanical theodolite to measure horizontal and vertical angles, and an electronic
distance meter (EDM) to measure distances. The integration of these instruments
with an onboard microcomputer created a unified, complete system [18]. In Eng-
lish, this was named a total station because it performed "total” calculations, in-
cluding coordinates, elevations, and distances [14].

If translated literally into Ukrainian, the result is "roransua cranmis”. This
literal calque is grammatically correct but technically incorrect and highly non-
standard in Ukrainian engineering practice. The standardized, technically accepted
Ukrainian equivalent is exexmponnuii maxeomemp [18].

While the older English term tacheometer (or tachymeter) is phonetically
transcribed as "taxeometp", in modern international practice, total station has be-
come the standard term. Consequently, students must be trained to translate total
station not as "toranbHa cranmig’”, but as "enexrponnuii Taxeometp" t0 Maintain
standard professional terminology [18].

A similar technical mismatch occurs with the term levelling (or level-
ing) [5]. In general English, levelling refers broadly to flattening a surface or

bringing items to a uniform status [9]. In geodetic and civil engineering, however,
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levelling refers specifically to measuring height differences between points rela-
tive to a vertical datum [4].

A general translator might translate levelling as "BupiBHroBaHHs" OrF
"naBenenns’ [9]. However, in a professional geodetic context, it must be translat-
ed as wuisemosanns [5]. The instrument used for this process, a level, must likewise
be translated as a uisenip (nisenipna mapra) rather than a "pisenn" [8].

The table below outlines several key geodetic, GIS, and remote sensing
terms, showing common literal translation errors, standard Ukrainian technical
equivalents, and the translation mechanisms required to resolve these mismatch-
es [4].

Table 2

Standardized

Common Transla- . : .

. . ) Ukrainian Translation Mechanism
English Term tion Error (Literal ) .

Technical & Conceptual Rationale

Calque) .
Equivalent

1 2 3 4

Semantic adaptation and
substitution. Replaces a
literal phrase with the
standardized term accept-
ed under Ukrainian na-
tional standards (DSTU)
[12].

Terminological specializa-
tion. Replaces a general
HisemoBanns [5] | verb/noun with the nar-
row, technically precise
geodetic term [5].
Conceptual transposition.
Translates "framework™ as

Total station [18, | ToranpHa craniist | Enexrponnmii
19, 20] [18] taxeometp [18]

. BupiBHioBaHHs /
Levelling [5, 9] .
PiBusiHHSA [9]

Geodetic I'eonesnuna pamka / | ['eone3nuna the network of spatial

framework [4] CTPYKTYpa ocHoBa / Mmepexka | control points that forms
the base of surveying ac-
tivities [4].
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Continuation of table 2

4

Benchmark [21]

Opientup / [Toka3zauk

Penep (miBenmipna
Mapka) [21]

Technical substitution.
Map the physical point of
known elevation to its
precise Ukrainian engi-

neering equivalents,
"penep” or "HiBenipHa
mapka” [21].

Descriptive syntactic

translation. "Traverse” (a

Kinematic) posi-
tioning [4]

PTK no3unionyBaHHs

peanbHOMY  Haci
(RTK) [4]

. Cropona series of established sta-
Traverse  side , : i
25] [TonepevHa ctopoHa | T€OOJITHOTO tions) is translated contex-
X0y tually as "reomoniTHmii
xig", making its "side™ the
line between stations [25].
Acronym retention and
structural calquing. The
INSAR (Interfer- I b Pai 17 internationally recognized
. HTC CPOMETPUYHU aZl10JIOKaIIMHa
ometric Synthet- | _ paep P L 8 B ) . Y g
i Aperture Ra W pamap 1ry4Hoi | iHTepdepomerpis | acronym is kept, while the
P anepTypu (INSAR) [4] description is adapted to
dar) [4] .. .
standard Ukrainian scien-
tific syntax [4].
Syntactic  transposition.
RTK (Real-Time Kinemaruka B | Moves the temporal modi-

fier "Real-Time" to a post-
nominal prepositional
phrase in Ukrainian [4].

To navigate these structural differences between English and Ukrainian,

students must be trained in key cognitive translation strategies, particularly speech

compression. Developed and analyzed in technical educational contexts by Evhe-

niia Postykina, speech compression is a functional strategy that helps simultaneous

and consecutive translators save time and manage short-term memory limits [11].
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During translation, speech compression allows students to simplify gram-
matically dense Ukrainian structures into concise English equivalents without los-
ing technical accuracy. This process operates at several linguistic levels [11]:

Morphological level. Compressing multi-word nominal expressions into
single verbs or participles (e.g., "mpoBenenns npoiecy HiBemoBaHHS' bDecomes
simply levelling or surveying).

Syntactic level. Replacing complex coordinate or subordinate clauses with
compact active-voice phrases.

Semantic level. Identifying and preserving the "semantic peaks" (essential
technical data like coordinates, angles, and elevations) while stripping away re-
dundant introductory or transitional phrases.

By learning when and how to apply speech compression, students can trans-
late technical geodetic statements much faster, which is a major advantage in real-
time professional contexts and international field operations [32].

To address these linguistic and cognitive translation challenges, modern
ESP instruction must shift from passive, teacher-led classrooms to active, technol-
ogy-driven learning environments [30].

Recent research demonstrates that incorporating generative Artificial Intel-
ligence (Al) and Natural Language Processing (NLP) tools, such as interactive
chatbots, significantly enhances specialized vocabulary acquisition. In an experi-
mental study tracking 44 technical university students over a 14-week period, the
experimental group—which interacted continuously with an Al chatbot—achieved
vocabulary post-test scores that significantly exceeded those of the control group,
which followed traditional instruction. Chatbots and generative Al tools provide
three primary benefits in technical ESP programs [30]:

- Reduction of Foreign Language Anxiety. Engineering students often feel

self-conscious when speaking English in front of classmates. Interacting with
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a text- or voice-based chatbot allows them to practice technical communication in
a low-stakes, supportive environment.

Dynamic Customization and Personalization. Al-driven tools can analyze
student performance in real time and generate personalized exercises, helping stu-
dents master complex technical definitions.

Real-Time Corpora Generation. ESP educators can use generative Al to
compile highly specialized, up-to-date bilingual glossaries and extract geospatial
corpora from international journals, keeping course materials current.

In addition to Al, virtual and augmented reality (VR/AR) tools can simulate
real-world geodetic fieldwork, helping students connect linguistic terms with
physical instruments and spatial data visualization [32].

An effective technical English curriculum must be tailored to the specific
professional needs of Geodesy and Land Management students. ESP instructors
should structure their courses around integrated, task-based modules that systemat-
ically build technical language skills. By prioritizing authentic industry
documentation and real-world scenarios, educators can bridge the gap between
academic theory and the practical demands of the global geospatial labor market.

Integrating these units with active, project-based tasks ensures that students
develop practical, professional communication skills alongside technical vocabu-
lary. For example, a task where students download satellite imagery of Kyiv, ana-
lyze it using ArcGIS, and present their spatial findings in English helps them build
key communication skills: technical phrasing, clear transitions, and defending spa-
tial data during a live question-and-answer session [32].

Additionally, technical universities should establish interdisciplinary "Lan-
guage Clubs". These clubs should bring together English instructors, Ukrainian
language specialists, classical philology teachers, and geodetic faculty. By collab-

orating, these educators can help students explore the Greek, Latin, and historical
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origins of technical terms, helping them build a deeper conceptual map of geodetic

terminology and avoid common translation traps [28].

Table 3
. . Focus Area &  Key | Recommended Practical
Curricular Unit L
Vocabulary Tasks & Activities
Cardinal and ordinal num- | Exercises calculating angular

Unit 1: Mathematical
Foundations [32]

bers, vulgar and decimal frac-
tions, geometric shapes, and

conversions and describing
geometric boundary struc-

angles [32]. tures [28].

Site hazard identification, | Interactive roleplays simulat-
Unit 2: Field Safety & Sym- | safety  precautions, topo- | ing field safety briefings and
bol Interpretation [32] graphic signs, and carto- | interpreting topographic map

graphic symbols [32].

legends [32].

Unit 3: Surveying History &
Geodetic Theory [7]

Plane surveying, higher ge-
odesy, Earth's curvature, and
ellipsoidal parameters [24].

Translation and comparative
analysis of academic texts de-
tailing the historical evolution
of geodetic measurement [7].

Unit 4: Modern Technical
Instrumentation [7]

Theodolites, levels, total sta-
tions, GPS/GNSS receivers,
and LiDAR sensors [7].

Peer presentations demon-
strating the calibration, setup,
and operation of specific ge-
odetic hardware in English

[7].

Unit 5: GIS & Remote Sens-
ing Platforms [4]

ArcGIS, QGIS, satellite im-
agery, Sentinel data, pixel
analysis, and spatial data-
bases [4].

Project-based tasks requiring
students to download remote
sensing images, analyze ter-
rain changes, and present
their findings [30].

Conclusions. An exhaustive structural-semantic analysis reveals that
English geodetic terminology is a complex, systematic, and dynamic lexical
network. Its structural organization is dominated by multi-word syntactic
combinations, with two-component phrases making up 82% of all analyzed
terms. This structural pattern requires ESP instructors to focus on
morphosyntactic training, helping students systematically analyze and translate

noun-adjunct and adjective-noun phrases.
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Furthermore, literal translation (calquing) often fails due to differences
between English and Ukrainian engineering standards and terminology. Crucial
terms like total station and levelling must be translated using semantic adaptation
and substitution to match standardized Ukrainian technical equivalents rather
than literal dictionary definitions.

To manage the cognitive load and structural differences between the two
languages, students must be trained in functional translation strategies like
speech compression. Learning to simplify complex syntactic structures and focus
on "semantic peaks" enables students to translate dense technical descriptions
quickly and accurately.

Finally, ESP pedagogy for geodesy students should leverage modern,
technology-enhanced learning tools. Integrating Al-driven chatbots and
interactive platforms helps personalize vocabulary acquisition, reduces language
anxiety, and supports autonomous learning. By combining these digital tools
with task-based activities—such as presenting GIS project data in English—
technical universities can successfully prepare Geodesy and Land Management

students to communicate effectively in the global geospatial workforce.
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ORAL HISTORY AS A TOOL FOR SHAPING AND
INVESTIGATING COLLECTIVE MEMORY NARRATIVES

Abstract

This article examines the methodological foundations of collecting,
documenting, and preserving oral history testimonies as an important tool for
studying collective memory narratives. The relevance of the research is
determined by the growing interest in the individual experiences of participants in
historical events, the expanding use of oral history methods in the humanities, and
the need to preserve testimonies that complement traditional written sources. Oral
history makes it possible to record subjective interpretations of the past,
reconstruct local historical narratives, and investigate the mechanisms through
which collective memory is formed and transmitted within various social groups.

The purpose of the article is to analyze the principal approaches to organizing
oral history research, identify the specific features of respondent selection,
interview conduct, documentation of collected materials, and the provision of their
long-term preservation. The study employs methods of scholarly literature
analysis, synthesis of methodological recommendations in the field of oral history,
and systematization of practical experience in conducting oral history research.

The article examines the main stages of collecting oral history materials,
including researcher preparation, the search for and selection of respondents, the
choice of interview type, and the organization of recording and documentation
processes. Particular attention is given to the characteristics of biographical,

thematic, genealogical, and group interviews, as well as to the significance of the
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narrative approach for studying individual and collective experiences. The study
also analyzes the requirements for supporting documentation, the principles of
transcribing oral speech, and the specific features of archiving oral history
materials in accordance with standards of confidentiality and scholarly use.

The findings demonstrate that the quality of oral history sources directly
depends on adherence to methodological principles governing the preparation,
conduct, and documentation of interviews. It is argued that oral history serves not
only as a source of factual information but also as an important mechanism for the
formation, preservation, and transmission of collective memory. The practical
significance of the study lies in the possibility of applying the proposed
recommendations to scientific, educational, and archival projects related to the
study of the historical experiences of individuals and communities.

Keywords: oral history, collective memory, narrative, oral history interview,
historical source, testimony documentation, transcription, data archiving,

historiography, historical memory.

Problem statement. In the context of growing public interest in the individual
experiences of participants in historical events and processes, oral history sources
have acquired particular significance. They make it possible to investigate not only
the factual course of events but also the mechanisms of collective memory
formation, the processes of constructing historical narratives, and the ways in
which these narratives are transmitted across generations. Oral testimonies
complement traditional written sources by capturing the subjective dimension of
historical experience, emotional responses, and individual interpretations of the
past. [2, 4]

In contemporary humanities scholarship, oral history is increasingly
employed as a tool for studying the historical memory of local communities,

professional groups, and ethnic and social milieus. At the same time, the
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methodology of collecting, documenting, and preserving oral history testimonies
remains a relevant issue that requires further theoretical reflection and practical
generalization.

Analysis of recent research and publications. The theoretical foundations of
oral history were established during the second half of the twentieth century.[5]
Significant contributions to the development of oral history methodology were
made by Paul Thompson, Alessandro Portelli, Jan Assmann, and Maurice
Halbwachs.[5, 6] Their works explored the specific nature of oral testimony as a
historical source, examined the relationship between individual and collective
memory, and defined the role of narrative in shaping society’s historical
perceptions. [7, 8]

In Ukrainian historiography, oral history has been actively developed within
studies of historical memory, local history, everyday life, and social
transformations. Nevertheless, the issue of the comprehensive organization of
collecting, documenting, and ensuring the long-term preservation of oral history
materials still requires further synthesis and methodological refinement.

The purpose of this article is to analyze the principal methodological
approaches to the collection, documentation, and preservation of oral history
testimonies as a tool for studying collective memory narratives.

Presentation of the Main Material. The collection of oral history materials
constitutes a key stage of research aimed at recording and analyzing individual
experiences, memories, and subjective interpretations of the past. Oral history
makes it possible to document aspects of historical events and social processes that
often remain beyond the scope of written sources, giving voice to direct
participants and witnesses.

The tradition of transmitting historical experience orally emerged long before
the advent of technical means of recording information. In various societies, oral

narratives, stories, and testimonies served as mechanisms for preserving and
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transmitting collective memory across generations. In contemporary research
practice, the collection of oral history materials encompasses several
interconnected stages: preparation, the conduct of interviews, and the preservation
of the collected data.

The preparatory stage includes a number of important components, among
which the selection of respondents is of primary significance. The choice of
informants should correspond to the overall research design and the specific issues
that the researcher seeks to illuminate, explain, or analyze through oral testimony.
When the objective is to reconstruct particular events or situations and to explore
the experiences associated with them, preference is given to direct participants or
eyewitnesses.

In general, three principal methods of identifying respondents may be
distinguished: private, institutional, and archival-documentary. The most common
private method is the “snowball sampling” technique, whereby initial informants
or the researcher facilitate contact with other potential participants through their
personal networks. The institutional approach involves cooperation with
organizations, institutions, and associations, including civic and trade union
organizations, professional societies, foundations, and media outlets. The archival-
documentary method is particularly useful when documentary sources contain
information about specific individuals who participated in the events under
Investigation. [3]

Researchers should distinguish between “professional witnesses,” whose
narratives have been repeatedly presented in public, and “ordinary witnesses,”
who often provide more spontaneous and less mediated accounts. [4]

One indicator of the sufficiency of collected empirical material is the
achievement of data saturation, that is, a situation in which additional interviews

no longer yield fundamentally new information. This threshold may be reached
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after several dozen or several hundred interviews, depending on the objectives,
scale, and research tasks of the project. [9]

Selection of Interview Type. The choice of interview type, or a combination
of interview types, depends on the aims and objectives of the study as well as on
the range of issues that may be addressed through oral history sources. According
to the number of participants involved, interviews may be classified as individual
or group interviews. Group interviewing may take the form of focus-group
discussions or community interviews (public interviews).

Based on their thematic orientation, oral history interviews may be classified
as biographical, thematic, genealogical, and diary interviews. Among these,
biographical and thematic interviews are the most frequently used because they
provide rich material for exploring individual experiences and interpretations of
historical events. Interviews may be structured, semi-structured, or unstructured
depending on the objectives of the research. [4-6]

Diary interviews are primarily used to study social processes and everyday
practices. Participants make regular written or audio-recorded entries over a
specified period, following topics or questions proposed by the researcher. These
records may be produced daily or at other predetermined intervals and are
subsequently submitted to the researcher for analysis and interpretation. [10]

The principal difference between a focus group and a community interview
lies in the nature of communication. In a focus-group discussion, interaction
occurs primarily among the participants themselves. The researcher acts as a
moderator, facilitating the conversation, encouraging the exchange of views, and
maintaining the role of an attentive and engaged listener.

An important advantage of group methods is their ability to reveal the
processes through which collective perceptions and memories are formed. They
also provide an opportunity to present research findings to the community itself

for discussion and reflection. [5,6]
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Preparation of the Interviewer. Prior to conducting an interview, the
researcher should undertake both substantive and organizational preparation. First
and foremost, it is advisable to familiarize oneself with the prospective
respondent’s biography, the characteristics of the region in which they reside, and,
where possible, documents from local archives and other materials related to the
topic of the interview. Such preliminary work enables the researcher to formulate
questions more precisely and to develop a deeper understanding of the historical
and social context.

Before the interview takes place, contact should be established with the
respondent by mail, e-mail, or telephone. The purpose of the project and the
intended use of the collected information should be explained clearly and
concisely. It is also important to discuss the anticipated duration of the meeting,
legal and ethical considerations, conditions of data storage, and the main topics to
be addressed. Respondents may be provided with an indicative list of questions or
thematic areas in advance, allowing them time to reflect on their experiences. [1,
2]

Researchers are also advised to collect basic biographical information in
advance and to confirm the date, time, and location of the interview. Whenever
possible, interviews should be conducted in a quiet environment conducive to
communication.

Contemporary oral history projects primarily rely on digital recording
technologies, including voice recorders, mobile devices, and software for
recording remote communication. Regardless of the technology employed, the
primary requirement is the production of a clear and uninterrupted audio signal
and the secure preservation of recorded materials for future analysis and archiving.
[1,2]

The practice of taking notes during interviews remains a matter of scholarly

debate. On the one hand, extensive note-taking may distract the respondent and
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create an atmosphere of formality that interferes with the natural flow of narration.
On the other hand, brief notes can help record important names, dates, and other
details that may require subsequent clarification.

Therefore, provided that note-taking does not disrupt communication or
distract the interviewee, interviewers are encouraged to keep concise
supplementary notes.

Collection of Materials (Interview Process). At the beginning of an interview,
it is advisable to devote several minutes to informal conversation. Such an
introduction helps reduce tension, establish rapport, and prepare the respondent for
the recording process. Only after this initial interaction should the researcher
proceed to the formal collection of oral history materials through a biographical or
problem-oriented interview.

The interviewing process generally consists of two mandatory phases. The
first phase is the respondent’s primary biographical (free) narrative. This stage is
essentially non-dialogical: the informant speaks while the researcher refrains from
interrupting the narrative, even with clarifying or encouraging questions. Support
for the narration is provided primarily through non-verbal communication,
including facial expressions, gestures, attentive posture, and brief neutral
responses such as “yes,” “I understand,” or “please continue.” [6, 10]

Restrained friendliness and deliberate non-interference constitute the
fundamental principles guiding the interviewer’s conduct during this phase.

While listening to the free narrative, the interviewer should make brief notes
of points that may require further clarification. These observations subsequently
form the basis for narrative questions. Such notes also facilitate the preparation of
the interview protocol and related documentation.

The second phase involves the formulation of narrative questions. These
questions are intended to clarify, elaborate upon, and contextualize events,

circumstances, individuals, and characteristics mentioned during the respondent’s
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initial narrative. In oral history research, narrative questions are understood as
open-ended questions directly linked to topics already introduced by the
informant. [6]

The ability to listen attentively while simultaneously identifying issues
requiring clarification develops through experience. Nevertheless, it is important
that the interval between the free narrative and the questioning phase not be
excessively long. Ideally, the transition to the second phase should occur
immediately. Questions should be formulated in a manner that guides the
respondent back to themes and episodes already discussed in the narrative.

Narrative questions are generally used to clarify, elaborate, contextualize, and
personalize themes previously introduced by the respondent. Their purpose is to
encourage further reflection while remaining closely connected to the informant's
original narrative. [6,10]

The typology of questions may vary depending on the objectives of the
research. Questions may focus on a particular period of life, a specific theme, a
concrete situation, an argument, or an idea expressed by the respondent.

Following the narrative questioning phase, the interview should be concluded
in a respectful and friendly manner. First and foremost, the respondent should be
thanked for their time and willingness to share their experiences. The researcher
should also provide an opportunity for the respondent to ask questions about the
project or the interview process.

If issues relating to copyright, consent, or usage rights were not fully
addressed at the beginning of the meeting, the conclusion of the interview
provides an appropriate opportunity to explain the conditions governing the
storage, archiving, and future use of the recording and to complete the necessary
documentation.[3,4]

Each interview should be accompanied by supporting documentation,

including a registration form, interview protocol, biographical information, and a
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consent agreement regulating the preservation and future use of the materials.
These documents provide essential contextual information and establish
conditions governing confidentiality, access, and archival storage. [1-4]

It should be emphasized that both audio and video recordings, as well as
transcripts derived from them, are confidential materials. They may not be
disclosed or wused without the narrator’s consent. To prevent potential
misunderstandings, particularly in cases involving publication or citation, it is
advisable to provide the respondent with access to the transcript and obtain
separate written permission for the full or partial use of the material.

Preservation of Collected Data. The principal oral history document intended
for subsequent analysis and long-term preservation is the interview transcript—
that is, a written record of spoken communication that reproduces the respondent’s
statements verbatim and may also capture intonational features and emotional
reactions expressed during the conversation.[4]

At the same time, an autobiographical or other narrative presented as a live
oral account, with its pauses, intonation, facial expressions, and gestures, is
semantically much richer than a written text. This characteristic constitutes one of
the defining features of oral history testimony and represents a significant
challenge for both its interpretation and documentation.

The process of converting speech into written form through transcription
inevitably raises a number of methodological issues: how to represent intonational
variation, changes in speech tempo and rhythm, vocal modulation, accents, and
other markers of meaning. The graphic symbols and notation systems employed
by researchers may be adopted from established transcription conventions or
developed according to the methodological framework of a particular project. [11]

For this reason, before beginning the transcription process, it is essential to
determine which characteristics of oral speech should be documented in

accordance with the aims and objectives of the research. For example, a researcher
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may seek to preserve the distinctive features of the informant’s spoken language as
fully as possible, retaining unfinished words and phrases in their original form and

recording pauses, laughter, changes in mood, and non-verbal reactions (e.g.,

99 ¢¢ 29 <6

“laughs,” “smiles,” “after a pause,” etc.).

Upon completion of the transcription, it is advisable, for purposes of
documentation and future retrieval, to identify the principal themes addressed by
the respondent and record them in the interview registration form, indicating the
relevant pages of the transcript and the corresponding timestamps in the audio or
video recording.

Once the transcript has been finalized and the complete set of accompanying
documentation prepared, the stage of collecting oral history materials may be
considered complete. The testimonies should then be systematically organized,
supplemented with appropriate metadata, and prepared for long-term preservation
in accordance with requirements of confidentiality, security, and future scholarly
use.

Oral History and the Formation of Collective Memory Narratives. The
particular significance of oral history lies not only in the recording of individual
experiences but also in the opportunity to study the processes by which collective
memory is formed. Oral history testimonies reflect not only the personal memories
of respondents but also the social mechanisms for making sense of the past that
operate within a specific community. In the process of storytelling, an individual
reconstructs their own life experience through a system of beliefs, values, and
interpretations shaped by their family, social environment, education, the media,
and public discourse. [7,8]

Collective memory is not a mechanical aggregate of individual memories. It
Is shaped by the constant interaction between personal experience and dominant
social narratives. This is precisely why oral history interviews reveal not only

factual information about the past but also the ways in which different generations
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and social groups interpret it. [7] An analysis of oral testimonies makes it possible
to trace which events acquire significance, which are displaced from collective
memory, and how historical experience is reinterpreted in new sociocultural
contexts. [6]

It is important to bear in mind that memory is selective. Respondents’
recollections may undergo transformations under the influence of time,
sociopolitical changes, personal experiences, or new knowledge about past events.
In this regard, oral history testimonies should be viewed not only as a source of
factual information but also as a source for studying the processes of constructing
historical narratives and shaping collective perceptions of the past. [8]

Oral history is particularly valuable when studying traumatic experiences,
wars, forced population displacements, political repression, and other events that
leave a deep mark on collective memory. In such cases, oral testimonies allow us
to explore not only the course of events but also the mechanisms by which they
are interpreted, experienced, and passed on to future generations.

Thus, oral history serves not only as a method for collecting historical
sources but also as an important tool for studying the processes of the formation,
functioning, and transmission of collective memory. It is precisely this
combination of individual experience with the analysis of social narratives that
gives it its special value for contemporary historical research. [13]

Conclusions. Oral history represents an important instrument for
investigating narratives of collective memory and individual historical experience.
Oral history testimonies make it possible to identify the mechanisms through
which historical perceptions are formed, reconstruct local interpretations of the
past, and examine the processes involved in preserving collective memory within
society.

The effective use of oral history materials largely depends on adherence to

methodological principles governing respondent selection, interview organization,
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documentation, transcription, and the archiving of collected data. The application
of standardized procedures ensures the scholarly reliability of oral history sources
and expands their potential for use in historiographical research.

A promising direction for future research lies in the further development of
digital practices for the preservation of oral history archives, as well as in the
application of oral history methods to the study of memory related to

contemporary social transformations and armed conflicts.
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Anomauis

B crarti oOrpyHTOBaHO, 11O MPUHLMII MPABOBOI BU3HAUYEHOCTI 3YMOBIIOE
noTpedu yAOCKOHAJEHHS MOJ0XKeHb cT. 369 KpumiHaibHOro Kojekcy YKpaiHu
(mam — KK) y 4acTMHI BCTAHOBJICHHS KPUMIHAJIBHOI BiIMOBIAIBHOCTI 3a
MPOIO3HUILIII0 YU OOIISTHKY HEMpPaBOMIPHOT BUTOAM CIIYXOOBiil 0co01, fKka 3aiimae
BIJIMOB1IaJiIbHE a00 OCOOJIMBO BIJINOBINAJIbHE CTAHOBUIIE. 3 IBOTO MPUBOIY Y
Bepxosniit Pagi Ykpainu 3apeectpoBanuii 3akoHonpoekT Ne 15221 Bin 7 TpaBHs
2026 p., crnpsMoBaHMU Ha 3a0e3MEYEHHS OJHAKOBOro, IMepeadadyBaHOTO Ta
HEJBO3HAYHOT'O 3aCTOCYBAHHS BIATIOBITHUX ITOJI0KEHb KPUMIHAJILHOTO 3aKOHY.

JloBesieHO, 11O  3ampONOHOBAaHI  3aKOHOMPOEKTOM  3MIiHH  (DaKTUYHO
NpU3BEIYTh 10 CKAaCyBaHHS KPUMIHAJIbHOI BIAMOBIAAIBHOCTI 32 MPOMO3UIII0 YU
OOIISIHKY ~ CIIy»KO00Bili  0co0i, sfKka 3aiimMae BiAMOBiZadbHE ab0 OCOOIMBO
BIJINIOBIIaJIbHE CTAHOBUIIE, HAJAaTH ii abo TpeTik 0coOl HENMpaBOMIPHY BHUTOIY.
Taki 3Mian mopymyroThs Joriky cr. 369 KK, cymnepeuaTs po3yMiHHIO TEpMiHY
"Kopymiis" Ta He CIPUATUMYTh, @ HaBMNAKHU MEPEIIKOKATUMYTh 3a0€3MeUeHHIO
T00pOYECHOCTI IMyOJIIYHOT CITyKOH.

BonHoyac 4YMHHI MOJIOKEHHS YacTUH TpeThoi Ta uerBepToi cT. 369 KK
MOXHa TJIYMAauuTH TakK, IO KpHUMiHaJIbHA BIAMOBIAANBHICTh HACTyIIA€ 3a
IIPOTIO3UITII0 UM OOIISIHKY CIIY»KOOBi 0c001, sfika 3aliMae BiAMOBIZaIbHE a0o0
0COOJIMBO BiJMIOBIJATbHE CTAHOBHUIIE, HAJATH i a00 TpeTiit 0cob1 HempaBOMipHY
BUTOJY, JIMIIIE€ 32 YMOBH, [0 B MIJCyMKYy HEMpaBOMipHa BUTOJa Oyla (akTUYHO
HajaHa. B 1poMy 3B 3Ky 3alpOMOHOBAHO (POPMYIIOBAHHS JHUCIIO3MIIIT HOPM
3azHayeHnx dactuH cT. 369 KK, mo m03BONSATH yCYHYTH HEOJHO3HAYHICTH iX
TIIyMa4deHHSI.

AKIEHTOBAaHO yBary Ha BIJICYTHOCTI B UMHHOMY 3aKOHOJABCTB1 BU3HAYE€Hb
TepMiHIB "BiANOBiHaIbHE cTaHOBHUIIE" Ta "0COOJUBO BIAMOBIAAIbLHE CTAHOBHIIE",

YITKUX KpUTEPiiB po3MekyBaHHS MiK numu Tepminamu. Tomy B KK Ta 3akoni
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Vkpainun "IIpo 3amobiranHs Kopymiii" MoXigHi TepMiHH "ciy:)k00B1 0coOH, sKi
3aiiMaroTh BiANOBIJadbHE cTaHoOBUIIe" Ta '"ciay:kO0O0Bi ocoOu, fKI 3aliMarOTh
0COOJIMBO BIJMOBIIAJIbHE CTAHOBUINE" BU3HAYAIOTHCA NUIIXOM BCTaHOBJICHHS
BUYEPITHUX TMEPENiKiB BIAMOBIAHUX Ciyx)00Bux oci6. lle yTBoproe mepionunuHi
HEBIJIMOBIJTHOCTI BCTAaHOBJICHUX IMEPENiKIB peanisiM (YHKIIOHYBaHHS CUCTEMHU
Jep>KaBHUX OpraHiB, HEY3roJDKEHOCTI 3 naHux nutanb Mk KK Ta 3akoHoMm
Vkpaiau "lIpo 3anmoOiranHs kopymiii". 3a3HaueHe 3yMOBIIIOE BaXKJIUBICTh
BUPOOJICHHS ~ €MHOTO  3aKOHOJIAaBUOTO  MIAXOJY CTOCOBHO  BiJIMOBIIHOT
TEPMIHOJIOTIA.

Knwouosi cnosa: xopymilisg, Tpormo3ullis abo o0OIIsgHKAa HEIpaBOMIPHOL
BUTO/IM, KPUMIHAJIbHA BiJMOBIIAJbHICT, BIJINMOBIIAIbHE CTaHOBHIIE, OCOOJHBO

BIJINOB1/IaJIbHE CTAHOBUIIE, TPUHITUII TPABOBOT BU3HAYEHOCTI.

Abstract

In this article the statement is substantiated that the principle of legal
certainty causes needs to improve provisions of Article 369 of the Criminal Code
of Ukraine (further — the Code) regarding establishment criminal liability for
offering or promising improper benefit to official who hold responsible or
especially responsible position. The draft law Ne 15221 of May 7, 2026 was
registered on this matter in the Verkhovna Rada of Ukraine. It is aimed at ensuring
unified, predicable and unambiguous application of the relevant provisions of
criminal law.

It is proved that amendments proposed by the draft law lead in fact to
abolition criminal liability for offering or promising to official who hold
responsible or especially responsible position to grant an improper benefit to him
or a third party. Such amendments break a logic of Article 369 of the Code,
contradict understanding the term of "corruption", and this will not promote but

rather hinder the maintenance of public service integrity.
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At the same time valid provisions of parts three and four of Article 369 of the
Code can be interpreted so that criminal liability arises for offering or promising to
official who hold responsible or especially responsible position to grant an
improper benefit to him or a third party only in condition that an improper benefit
was ultimately granted in fact. In this regard the formulations of norms disposition
of mentioned parts of Article 369 of the Code is proposed that will allow to
eliminate the interpretation ambiguity of these norms.

An attention is focused on the lack of terms definition of "responsible
position”, "especially responsible position”, and the clear criteria for
distinguishing these terms. Therefore in the Code and in the Law of Ukraine "On
corruption prevention" derived terms of "officials who hold responsible position”
and "officials who hold especially responsible position" are defined through
establishing the exhaustive lists of relevant officials. Such situation generates
periodic disparities between established lists and reality of functioning state bodies
system, inconsistencies on relevant matters between the Code and the Law of
Ukraine "On corruption prevention”. This determines the importance of
developing the unified approach concerning appropriate terminology.

Keywords: corruption, offering or promising improper benefit, criminal
liability, responsible position, especially responsible position, principle of legal

certainty.

Ilocmanoska npoonemu

OnHMM 13 TIPUHITUIIB J11€BOT aHTUKOPYIIIHHOI MOJITUKH € HEeBIIBOPOTHICTh
IOpUJIMYHOI BIANOBIIAIBHOCTI 3a KOpYyMiiiHI nisiHHA. Lleil mpuHumMn 3Haimion
BimoOpaxkeHHs1 B JlepkaBHiN aHTHKOpyMIiiHIA Tiporpami Ha 2023-2025 poku Ta
CTaB OCHOBOIO 1i cmerianbHOro po3aury 3 "3ale3medeHHS HEBIABOPOTHOCTI
BIAMOBIZANBHOCTI 3a Kopyniiro" [1]. B maHoMmy po3nuni BUAUICEHO MpoOIeMy

HEY3rOJIDKEHOCTI MDK CcO0OI0 Ta HEBIANOBIIHOCTI MDKHApPOJHHUM CTaHAapTam
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3aKOHOJJaBYMX TIOJI0KEHb, SIKI CTOCYIOThCA KPUMIHAJIBHOI BiAMOBIIAIBHOCTI 3a
KOPYILIiHI TpaBonopyieHHsd. B Mexax 1iei npobiemMu eKcnepTH, cepell 1HIIOro,
IIGHTU(IKYBaJld  HAsBHICTh OKPEMHUX TIOJIO)KEHb 3aKOHOJABCTBA, IO €
CYIepEeWINBUMHU Ta HE MJIATAIOTh OJJHO3HAYHOMY TiIyMadeHHI0. Ha Hamr morss,
Taki HEOJIHO3HAYHOCTI MICTIThCS, 30KpEMa, B YaCTUHAX TPETIA Ta YETBEPTIH CT.
369 KK, ockuibku BIANOBIAHI MOJOKEHHS XapaKTEPU3YIOThCS MOMIMBICTIO iX
PI3HOTrO TPaKTyBaHHSA B YaCTHHI BIAMOBIIAJBHOCTI 32 MPOMO3UIII0 200 OOIISHKY
HenpaBoMipHOi BUroau [2].

Ananiz ocmamnHix 0ociodicens i nyonikayiu

3aranpHy npoOJeMaTUKy KpPUMIHAJIBHOI BIAMOBIJAIBLHOCTI 32 KOPYIIIHHI
npaBonopyieHHs aHaiizyBaiu A.Antontok, lO.baynin, B.bopucos, O.bycodn,
A.Boznrok, O.Jlynopos, K.3amos, B.Kupuuko, M.Menshuk, [.MuxaitneHko,
A.CaBuenko, B.Tamiit, B.Teptumnuk, M.Tyuak, M.XaBpoHtok Ta iH. J{UCKycCiitH1
IMUTAaHHS BIAMOBIIABHOCTI, TIIOB’S3aHOT 3 MPOMNO3HUIIIE€I0, OOIIIHKOI abo
HaJJaHHSIM HEMPaBOMIPHOI BUTOJU CIYXOOBIH 0co0i, gocnimxkyBanu B.bypain,
O.I'opox, M. XKenik, B.Ka6aes, JI.Kamencorkuii, M.Komapuunpka, O.Kpumiesuy,
O.Ilymkap, O.Tapkan, I.Tpetssikos, JI.Yxksa, J.1llymeiiko Ta iH. Pasom 3 THwMm,
3a3HaYeH1 TUTAaHHS BIAMOBINAIBLHOCTI, KOJHM OJHIEID 31 CTOPIH KOPYIIIHHUX
BIIHOCHMH BHCTYMAa€E CIIy»)kKO00Ba oco0a, ska 3aiiMae BIANOBigadbHE a00 0COOIMBO
BIJINTOB1/IaJIbHE CTAHOBUIIE, HE OYJIM MPEIMETOM CIIEIliaTlbHO1 yBaru HAayKOBIIIB.

Mema cmammi — OOTpyHTyBaTH TOTpeOM Ta 3ampoOINOHYBATH MUIAXU
YAOCKOHAJICHHS KPUMIHAIBHOI BiATIOBITAIBLHOCTI 3a IPOMO3UIlI0 ab0 OOIIIHKY
HEMpaBOMIpPHOI BHUTOAM CIYyXOOBii 0c00i, ska 3aiiMae BigmoBiAaIbHE abo
0COOJIMBO BIAITOBIJAILHE CTAHOBUIILIE.

Buknao ocnosrnoeo mamepiany

B KOHTEKCTI YJIOCKOHAICGHHS BIAMOBIAHUX TIOJOXKEHb KPUMIHAIBLHOTO
3aKOHOJIAaBCTBA IEPIII 33 BCE BApTO 3BEPHYTH yBary Ha Te, [0 OCHOBHOIO BUMOTOO

710 3aKOHOJIABCTBA € MOro BIJAMOBIAHICTh KPUTEPISM 1 MPUHIUIIAM, YCTAHOBJICHUM
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y Koncrutynii Ykpainu, 30kpema npunuyunosi eepxoeencmea npaea (ad3ay
yemeepmuti nionynkmy 2.2 nywkmy 2 MomueyeanvHoi yacmuHu PiuwenHns
Koncmumyyitinoco Cyody Yrpainu 6io 11 uepsus 2020 p. Ne 7-p/2020 y cnpasi 3a
KOHCMUMYYIUHUM —~ NOOaHHAM 55 HapooOHux Oenymamigé YKpainu w000
gionogionocmi  Koncmumyyii  Yxpainu (koncmumyyitinocmi) cmammi 375
Kpuminanonoeo kooexcy Yrpainu) [3].

BpaxoBytoun 3mict cr. 8 KoHcrutymii  YkpaiHu Ta  OpaKTHKY
Koncturymiithoro Cyny Ykpainu, BEpXOBEHCTBO IIpaBa CIiJi pO3yMITH, 30KpeMa,
SK MEXaHi3M 3a0e3MeYeHHs KOHTPOJ0 HaJl BUKOPUCTAHHSAM BIIAJU JIEP)KABOIO Ta
3aXUCTY JIIOJIMHU BiJ] CBaBUTLHUX i AEp>KaBHOT BIaIH.

BepxoBeHCcTBO TIpaBa sik HOpPMAaTUBHUH i71eall, 10 SKOTO Ma€ MParHyTH KOXKHA
cCUCTeMa MpaBa, 1 sIK yHIBEPCAIbHUM Ta 1HTErpajbHUI MPUHIHUI IIPpaBa HEOOXITHO
pO3MIIsiAaTH, 30KpeMa, B KOHTEKCTI TaKUX OCHOBOIIOJOXKHHUX HOTO CKJIQJIOBUX:
PUHIIMIT 3aKOHHOCTI, MPUHIMUI TOJUTY Jep>KaBHOI BJIay, PUHIIMII HAPOIHOTO
CYBEpEHITEeTY, MPHUHIMI JEMOKpaTii, MNPUHIMI OPUIUYHOI BU3HAYEHOCTI,
MPUHIIMIT CTIPABEIJTUBOTO CYY.

TakuM yMHOM, BEPXOBEHCTBO IMpaBa O3HAYAE, IO OPTaHU JIEPKABHOT BIaaH
oOMeXeHl y CBOiX iSX 3a3dalierTib PErjJaMeHTOBAaHUMHU Ta OTOJIONIEHUMH
paBUJIaMH, K1 JAaIOTh MOXKJIMBICT MEepe10auynuTH 3aX0/IH, 1110 OyAyTh 3aCTOCOBaH1
B KOHKPETHHUX IPABOBIIHOCHHAX, 1, BIAMOBITHO, CYy0 €KT IPaBO3acTOCYBaHHS
MOKe TependayaTH W IUJIaHYBaTH CBOi Jii Ta poO3paxOBYyBaTH Ha OYIKyBaHUH
pe3yNnbTaT (ab3ayu mpemii, yemeepmul, WOCMUL NYHKMY 4 MOmMuU8ysanbHOi
yacmunu Piwennsa Koncmumyyiinozo Cyody Vkpainu (Benuxa nanama) 6io 20
yepers 2019 p. No 6-p/2019 y cnpasi 3a koncmumyyiuhum nooanusim 62 HapoOHUX
oenymami@ Vkpainu  wooo  eionosionocmi  Koncmumyyii  Vxpainu
(koncmumyyitunocmi)  Ykazy  Ilpezudemma  Ykpainu "Ilpo  docmpoxoge
NpUnUHeHHsT NoBHOBAdICeHb Bepxoenoi Paou Ykpainu ma npusHaueuHs

nozauepeosux subopis") [4].
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Bumororw BepxoBeHCTBa TMpaBa € JAOTPUMAHHS MPUHLUNY HOPUAUIHOT
BU3HAYEHOCTI, 110 OOYMOBIIOE OJHAKOBE 3aCTOCYBaHHS HOPMHU TpaBa,
HEJIOMYIICHHS! MOXJIMBOCTeM Juisi ii JOBUIBHOTO TpakTyBaHHs. IOpuanuna
BU3HAYEHICTh HOPMHU IIpaBa € KIIOYOBOK YMOBOKO 3a0€3MEUYEHHSI KOXKHOMY
¢(EKTUBHOTO CYJOBOTO 3aXHCTy HE3aJCKHHM cylaoM (abzayu nepuwiutl, Opyeuil
nionynkmy 2.3 nynkmy 2 momugysanvHoi yacmunu Piwenns Koncmumyyiiinozo
Cyoy Vkpainu (Benuxa nanama) 6io 11 uepsns 2020 p. Ne 7-p/2020 y cnpasi 3a
KOHCMUMYYIUHUM ~ NOOaHHAM 55 Hapoouux Oenymamisé  Ykpainu w000
gionogionocmi  Koncmumyyii  Yxpainu (koncmumyyitinocmi) cmammi 375
Kpuminanvnoeo kooekcy Yrpainu) [3].

[3 KOHCTUTYIIHHUX MPUHIUIIIB PIBHOCTI 1 CIIPABEIJIMBOCTI BUITUIMBAE BUMOTa
BU3HAYEHOCTI, SICHOCTI 1 HEJIBO3HAYHOCTI MPABOBOI HOPMHU, OCKUIbKH 1HIIE HE
MOKe 3a0e3meunTd i1 OJHAKOBE 3aCTOCYBAHHS, HE BHUKIIOYAE HEOOMEXKEHOCTI
TPaKTyBaHHS B IIPABO3aCTOCOBHIM MPAKTHUIl 1 HEMUHYYE MPU3BOIUTH O CBABOJ1
(ab3ay Opyeuii nionynkmy 5.4 nynkmy 5 MomugysaivHoi yacmunu Pilwenns
Koncmumyyitinozeo cyoy YVrpainu 6io 22 eepecus 2005 p. Ne 5-pn/2005 y cnpasi 3a
KOHCMUMYYitiHum nooawHsam 51 Hnapoonozo Oenymama  Ykpainu w000
gionosionocmi Koncmumyyii Ykpainu (koncmumyyitinocmi) nojodicenb cmammi
92, nynkmy 6 po3oiny X “llepexioni nonooicenna” 3emenvnozo kooexcy Yxpainu
(cnpasa npo nocmitine KOpUCmMyeants 3emenvhumu oinankamu) [5].

Buxonsun i3 3a3HayeHOro, OJHUM 13 €JIEMCHTIB BEPXOBCHCTBA IIpaBa €
NPUHUUN NPABOGOI 6U3HAYEHOCHMI, Y SKOMY CTBEP/UKYETHCS, IIO OOMEKEHHS
OCHOBHHX IIpaB JIOJIMHU Ta TPOMAJITHUHA 1 BTUICHHS [IUX OOMEXEHb Ha MPAKTHUIIL
JOMyCTUME JIMIIIE 3a YMOBH 3a0e3nedeHHs mependadyBaHOCTI 3aCTOCYBaHHS
MPaBOBUX HOPM, BCTAHOBIIOBAHMX TAKUMU OOMEKEHHSIMU. TOOTO OOMEKEHHS
OyIbp-sSKOTO TIpaBa MOBWHHE 0a3yBaTHCS Ha KPUTEPIAX, SAKI AAAyTh 3MOTy 0C00i
BIIOKpEMJIIOBATH TMPaBOMIPHY TMOBEAIHKY BIJ MPOTUIIPABHOI, nepeadadaru

IOpUINYHI HACTIAKM CBO€I MOBEIIHKU (ab3ay mpemiu nionyukmy 3.1 nynxmy 3
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momugysanvioi yacmunu Piwenns Koncmumyyiinoco Cyoy Vkpainu 6io0 29
yepsnss 2010 p.Ne 17-pn/2010 y cnpagi 3a KOHCMUMYYIUHUM NOOAHHAM
Ynosnosascenoco Bepxosnoi Paou Ykpainu 3 npae ntoounu wo0oo 8ionosionocmi
Koncmumyyii  YVkpainu (koncmumyyitinocmi) abzayy 6ocvmo20 nyHkmy 5
yacmunu nepwoi cmammi 11 3axony Yrpainu "IIpo miniyiro™) [6].

[IpyHIMD  IOPUAMYHOI BHU3HAYEHOCTI SK CKJIaJ0Ba KOHCTUTYLIHHOTO
NPUHILIMIY BEPXOBEHCTBA IIpaBa € CYKYHHICMIO 6uUMO2 00 Op2aHizauii ma
¢yukuyionysanna  cucmemu  npaea, npoyecié - nNpPagomeopuocmi - ma
npaeo3acmocyeanus y Ccnocio, AKuii 3abe3neyyeae oOu cmaodiIbHICMD
IOpUOUYHO20 CMAHOBUWLA THOUBIOA; 3A3HAYEHO20 MONCHA O00CAZMU Juuie y
CnoCi0 3aKOH00A84020 3AKPINIeHHA AKICHUX, 3PO3YMINUX HOpM (ab3ay mpemiil
nionyukmy 3.3 nynkmy 3 momusysanvHoi yacmunu Piwenns Koncmumyyiiinozo
Cyoy Vrpainu 6io 6 uepsns 2019 poky Ne 3-p/2019 y cnpasi 3a koncmumyyitinumu
nooanuamu Ynosnosaxcenoeo Bepxosnoi Paou Yxpainu 3 npas moounu ma 65
Hapoouux Oenymamie Ykpainu wooo eionosionocmi Kowcmumyyii Yxpainu
(KoHcmumyyitiHocmi) noJjodcenb NYHKMY 5 yacmunu nepuioi cmammi 3, abzayy
mpemvoco wacmunu mpemvoi cmammi 45 3axony Vxpainu "Ilpo 3anobicanms
kopynyii'', nynkmy 2 po3oiny Il "llpuxinyegi nonoocenns' 3axony Ykpainu "llpo
BHECEeHHsl 3MIH 00 O0esKUX 3aKOHI8 YKpainu wooo ocobausocmeti QiHaAHCO8020
KOHMPOTIO OKpeMux kameeopiii nocadosux ocit". /lue. maxooic: abzay nepuiuii
nionynkmy 4.4.2 nionynkmy 4.4 nynkmy 4 Piwenns Koncmumyyiinozo Cyody
Yipainu 6io 3 epyouna 2025 p. Ne 6-p(11)/2025 y cnpasi 3a xoncmumyyitinoto
ckapeoro Toeapucmea 3 obmedxcenoro gionosioanvuicmio "Peiinip bBiznec Ipyn"
wooo eionosionocmi Kowcmumyyii Vkpainu (koncmumyyitinocmi) npunucis
abszayy nepuiozo dacmuuu mpemuvoi, ab3ayié nepuiozo, Opy2020, MpPemvbo2o
yacmunu yemeepmoi cmammi 23 3axony Yxpainu "Ilpo npoxypamypy" e6io 14
arcoemus 2014 poxy Ne 1697—VII (wo0o npedcmasnuymea npoKypopom inmepecie
oeporcasu 6 cyoi) [7; 8].
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Came mpuHUUIT TPABOBOI BU3HAUEHOCT1 3yMOBIIIOE MOTPEON YIOCKOHAJICHHS
neBHuX nonoxeHb KK mono nporuaii kopyniii. 3 uporo npuBoay y BepxoBHiii
Pani Ykpainu 3apeectpoBanuil mpoekt 3akoHy Ykpainu "IIpo BHECEHHS 3MiH 110
YacTHH TpeThoi, uderBeproi ctarti 369 KpuminanbHOro koaekcy YkpaiHu'"
(peectp. Ne 15221 Binx 7 tpaBus 2026 p. (mani — 3akoHomnpoekr) [9].

3rifHO 3 MOSICHIOBAJIBHOIO 3aMMCKOI0 0 3aKOHOMPOEKTY BIH CHPSIMOBAHUUN
Ha peJakiliifHe BAOCKOHAJICHHS BIAMOBIIHUX MOJIOKEHb KPUMIHAIBHOTO 3aKOHY 3
MEeTOI0 3abe3NedyeHHs IiX OJHAKOBOIro, mependayyBaHOrO Ta HEIBO3HAYHOIO
3acTocyBaHHs. Bka3yeThcs, 110 3ampormoOHOBaHI 3MIHM MalOTh TEXHIKO-
IOPUINYHUN XapaKTep, HE 3MIHIOIOTh CAHKIIM YacTHUH TPEThOI Ta YETBEPTOI CT.
369 KK, He po31mupio0Th MK KpUMiHATI3aIli1 BIAMOBIHUX JisTHb 1 HE 3MIHIOIOTh
3MICTY KPUMIHAJIBHO-TIPABOBOT 3a00pOHU. A TPUUHATTS 3aKOHOMPOEKTY, Ha
JTyMKY HWOTO aBTOpa, J03BOJUTh YCYHYTH MOXKJIMBICTH MOJBIMHOTO TIIYMAuCHHS
JTUCTIO3UIIIN YaCTHH TPEThOT Ta YeTBEPTO1
ct. 369 KpuminainpHOro  Kojekcy — YKpaiHu, 3a0e3MeuuTd  €JHICTh
IPaBO3aCTOCYBAaHHSA Ta 3MIIHUTH TapaHTIi JTOTPUMAHHS MPHUHIMITIB 3aKOHHOCTI,
IOPUINYHOT BU3HAYEHOCTI 1 BepXxoBeHcTBa mpasa [10].

JlekmapoBaHOIO 3K METOI0 3aKOHOMPOEKTYy € 3a0e3leyeHHs MpaBOBOi
BH3HAYCHOCTI Ta OJIHO3HAYHOCTI 3aCTOCYBAaHHS KPHUMIHAIBHO-TIPABOBHX HOPM.
Moro 3aBIaHHSMM BHM3HAYEHO: 1) YCYHEHHS MOMJIMBOCTEH Uil Pi3HOTO
TIIYMa4yeHHS MOJIOXKEHb CT. 369; 2) MiIBUIEHHS SKOCTI KPUMIHAIBHO-TIPABOBOTO
peryntoBaHHs y chepl IpOTUI1i KOPYIIIii.

[TinTpuMyroun 3arajoM IyMKY MPO yIOCKOHAJIEHHS 3a3HAYEHUX Y TIOJIAaHOMY
3akonompoekTi nojoxkerb KK, 1o1inpHO 3a3HaYUTH HACTYIIHE.

ABTOp 3aKOHOIPOEKTY CTBEPJIKYE, IO B YACTHHAX TPETIA Ta YETBEPTIH CT.
369 KK xBamidikyroua o3HaKa, MOB’s3aHa 31 CTaTyCOM CIIy»)k00BOi ocobwm, sika
3aliMa€e BIANOBIZaJIbHE a00 OCOOJIMBO BIAMNOBIIAJIbHE CTAHOBHUIIE, 3a CBOEIO

MPaBOBOI0 MPHUPOJOK CTOCYEThCSA caMme (PAKTUUYHOrO HAaJaHHS HEMPaBOMIPHO1
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BUTOJIM Takii ocoO1. Ha wiif migcraBi BiH IPONOHY€E BCTAHOBUTH BIAMOBIIAIbHICTh
JIMIIE 32 HaJaHHS NEBHOI0 0COOO0I0 HEMPaBOMIPHOT BUTOAM CITy:K00BI1i 0c001, siKa
3aiiMae BiJMOBiIaIbHE 400 0COOJIMBO BIAMOBIIaIbHE CTAHOBUIIIE.

3anporoHoBaH1 3MiHH (DAKTUYHO MPU3BEAYTH 10 CKACYBAHHA KPUMIHANbHOT
8I0N0GIOAILHOCMI 34 NPONO3UUII0 YU OOIUAHKY CAYHCO08IH 0C00I, AKA 3aUMAE
eionogioanvHe ab0 o0codIUBO 8I0N0BIOAIbHEe CcmaHosuuie, Haoamu i ado
mpemiii 0c00i HenPagoOMIpHY 6U200) .

Ile mopymrye, nacammepen, joriky cT. 369 KK, ockinbku B 11 yacTMHaAX
nepiiid Ta Apyrii 30epiraeTbcs KpMMiHAJIbHA BIAMOBIIANBHICT 32 MPOIMO3UIIIIO
4K OOIISIHKY TIPOCTO CIY>KO00BIM 0c001 HaAaTH it ado TpeTiit 0co01 HepaBOMIpHY
Burony [2].

Omxe, Hampukiaj, TMPONO3UIlS HEMPaBOMIPHOI BHUTOAU JICPKABHOMY
ciry00BIII0 KaTeropii 'B" € kpumiHanbHO KapaHUM JiSTHHSM, a TaKe caMe JisSTHHS
CTOCOBHO JIE€P)KaBHOTO cHyxOoBis karteropii "A" a6o "B" nHe mignsarae
KpUMIHAIBHIN BIAMOBIAAIBHOCTI, 10 BUTJISIA€ IOBOJII JIUBHO.

Kpim Toro, 3ampomnoHoBaHi 3MiHU cyllepeyaTb caMOMy PO3YMIHHIO TEPMiHY
"kopymmis", mo BukiageHud B cr. 1 3akony VYkpainu "IIpo 3amoOiranHs
kopymii". Haramaemo, 1Mo BiIMOBIAHO 70 Ii€i CTATTi, KOPYnRUia — BUKOPHUCTAHHS
0c00010, 3a3HAYCHOI y YACTHHI MepIIid crarri 3 mporo 3aKoHy, HaJAaHUX I
CIIy’)kOOBHX TTOBHOB2XE€Hb YW TIOB’S3aHUX 3 HUMU MOXJIHMBOCTEH 3 METOIO
OJIep KaHHS HEMPaBOMIPHOI BUTOAM a00 MPUHHATTS TAaKOi BUTOIU YU MPUHHATTS
OOIISTHKKU/TIPOTO3UIlii TaKkoi BHTOAu I cebe uu iHmuX ocié abo BiAMOBITHO
00iysAHKa/npono3uyia 9 HATAHHI HEnpasomMipHoi euzod0u ocoOi, 3a3HAYCHIA Y
JacTHHI mepirii cTarti 3 mporo 3akoHy, abo Ha i BUMOTY 1HIIUM (PI3UYHUM YU
IOPUANYHAM 0co0aM 3 METOI CXWIHTH 1[I0 0CO00y /0 MPOTHIIPABHOTO
BUKOPUCTAaHHS HAJAHWX I CIIy)KOOBHX TOBHOBa)XE€Hb YW TIOB’S3aHUX 3 HUMHU
MosxuBocTei [11].

Tomy, Ha Halll MOTJIS], 3aPONOHOBAHI 3MIHHM y Pa3i iX yXBaJeHHS MOXYTb
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MPU3BECTH JO YHUKHEHHS KPUMIHAJIBHOI BIAMOBIAAIBHOCTI OCIO 3a MPOMO3UIIII0
a00 OOIUSHKY HEMpPaBOMIPHOI BUTOJIU CIYKOOBUM o0cobaMm, sKI 3aiiMaloTh
BiIMOBiTaJIbHE a00 OCOOJIMBO BiANOBiAaIbHE cTaHOBHUIE. OTXe, yXBaJICHHS
pPO3MJISTHYTOr0  3aKOHOIMPOEKTY B MPOMOHOBaHIM penakiii He 3a0e3MeyuThb
JOCSITHEHHST MO0 3aJeKIapoBaHOi METH Ta 3aBJaHb. Bka3zaHe HE CIpUATUME, a
HaBMaKd TEPEHIKoHKaTUMe 3a0€3MEeUeHHI0 JT00pPOUYeCHOCTI MyOJIiYyHOI CIIyXO0W,
PO BXKIIUBICTD KO UAETHCS B MOSICHIOBAJIBbHIN 3aMuCIli 10 3aKOHOIMIPOCKTY.

Boanouac BumaeTbes, 1mo (GopMyTIOBaHHS YaCTHH TPETHOI Ta YETBEPTOI CT.
369 KK nificHO mnoOTpeOyrOTh YAOCKOHAJEHHS. B YWHHOMY BHWIJISJlI BOHHU
BCTAHOBJIIOIOTh KPUMIHAJIBHY BIAMOBIAATBHICTh 3a MPOIO3UIII0 YU OOIISHKY
ciyk00Bi1if 0co01 HagaTu iii abo TpeTiii 0cobi HEmpaBOMIpHY BHUTOHY, SIKIIO
HEeIMpaBOMipHa BUTOJa HaJiaBaiacsi CIykO00Bii 0co0i, sika 3aiiMae BIAMOBITAIbLHE
a00 0co0JIMBO BiMOBIAANbHE cTaHOBHUIIE [2].

JlaHi TIpUTIUCH MO’KHA TJIYMauyuTH Tak, 110 KpUMIHAJIbHA BiAMOBITAIBHICTH
HACTyla€e 3a TMPOMO3UIII0 YH OOIISHKY CIyXK00BiMi 0c001, sKa 3aiimae
BIJIMTOBiIaJIbHE a00 OCOOJIMBO BIAMOBITAJIbHE CTAHOBHUINE, HAJATH 1 ab0 TpeTii
0co0i HeMpaBOMIpPHY BHTOJy, JIMIIE 3a YMOBH, IO B IIJCYMKY HENpaBOMipHa
BUroaa Oyna ¢pakTUIHO HaTaHa.

IIpu mpomy 3rimHO 3 yacTuHOIO Tepmior cr. 369 KK 3a mpomoswuiito uu
OOIISTHKY MPOCTO CIIY»KO0O0Bi 0co0i Hamatu i abo TpeTid 0coOl HempaBOMIpHY
BUTOJ1y KpUMIHAJIbHA BiMOBINATBHICTh HACTYIAE B Oy/Ib-SIKOMY BUIAJIKY.

Tomy, Ha Hally AYMKY, OUCHO3UUIT HOPM YaACMUH MPemboi ma uemeepmoi
cm. 369 KK oouinvno suknacmu HacmynHum YuUHOM.

- "3. JlisaHs, mepen0adeHi YacTUHOKO TMEpIIoK abo APYroro Ii€i crarti,
BYMHEHI CTOCOBHO CITy’K00BO1 0COOH, sika 3aiiMa€e BiIOBITaIbHE CTAHOBHIIE, a00
BUMHEHI 3a MONEPEeHBOI0 3MOBOIO IPYIOI0 0Ci0"™;

- "4, isaHsA, nependavyeHl YaCTUHOKO TEPIIOI, APYroro abo TPeThOlO IIIEi

CTaTTi, BYNHEHI1 CTOCOBHO CJIY>K00BOT 0cO0M, siKa 3aiiMae 0COOIMBO BIAMOBIAAIbHE
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cTaHoBHUIle, a00 BUMHEHI OpPraHi30BaHOK TPYMHOK  OCi0, 3JTOYMHHOIO
oprasi3alli€lo, 3JI0Y4MHHOIO CIUIBHOTOIO UM ii y4aCHUKOM .

OxpeMy yBary JOLUIBHO 3BEPHYTU HA GAMNCAUGICHb GUPODIEHHA EOUHO20
3aKOH00A81020 NIOX00Y CHOCOBHO ION0GIOHOT mepminoa02ii. Taka BaXXJIUBICTh
CIpUYMHEHA HacaMIiepe]l BIJICYTHICTIO B 3aKOHOJIABCTB1 BHU3HAYEHb TEPMIHIB
"BiAMOBIAAJIbHE cTaHOBHIIE" Ta "0COONMBO BIAMOBIAJIbHE CTAHOBHUIIE', a TAKOXK
YITKUX KPUTEPIiB PO3MEKYBAHHS MK LIUMHU TEPMIHAMH .

Buacninox nporo B KK Tta 3akoni Ykpainu "llpo 3anmoOiranHs xopymuii'”
MOX1/IH1 TepMiHH "cy)k00B1 0cO0H, 5Kl 3aiMalOTh BIAMOBiAAIbHE CTAaHOBUIIE" Ta
"cay:k00B1 0coOM, sKI 3aiiMalOTh OCOOJMBO BIAMOBIJAIbHE CTaHOBHUIIE"
BU3HAYAIOTHCS IIJISAXOM BCTAHOBJICHHS BHUCPIHHUX TIEPEIiKiB  BIATOBIIHUX
CITy’)KOO0BHUX 0Ci0.

[CTOTHUM HEJOJIIKOM TaKOro CIoco0y BHU3HAYCHHS TEPMIHIB BHUIAETHCS TE,
10 TIEPIOIMYHO BUHHUKAE HETIOBHA BIAIMOBIIHICTh MK 3a3HAUYCHUMH TEPEIIiKaMH
Ta HOBHMH peajisiMH, MOB’SI3aHUMH 31 3MIHAMU B CHCTEMI JI€p)KaBHUX OpPraHiB
(peopranizaiisiMu, 3MiIHaMH CTaTyCy OpPTaHiB, iX Ha3B).

Kpim toro, posmexyBanus B KK Mixk ciayx60BuMu ocobamu, siki 3aliMarOTh
0COOJIMBO Ta OCOOJIMBO BIAMOBIAAIbHE CTAHOBUIIE, € CYMHIBHHUM Yy JESIKUX
aCIeKTax.

Hanpuxnan, y nyakrax 2, 3 npumitku g0 cT. 368 KK He 3raayroThcs roioBu
MICIIEBHX JIEP>KaBHUX aJMIHICTpAIlil, X MepIi 3aCTyTHUKH Ta 3aCTYITHUKH.

[Tpu 1bOMy Ha TaHUX TIOCAIOBUX 0CI0 HE MOMUPIOETHCS Jist 3aKOHY YKpaiHu
"ITpo nepxaBHy ciyx0y" (4. 3 cT. 3 mporo 3akony) [12].

Taxum ynHoM, KK He BKiIIOYae roiiB MICIEBHX JIEp)KaBHUX aJMIHICTpaIlii,
iX Tepmux 3acTYMHUKIB Ta 3aCTYIMHHUKIB JI0 TEPENiKy cIykK00BUX o0ci0, sKi
3alMarOTh OCOOJIMBO BiAIIOBIAdbHE CTAHOBHIIE, X04a BOHU MAIOTh 3HAYHI BJIaAHI
MMOBHOBAXKEHHSI Ta MOXJIMBOCTI PO3MOpsKATUCS (PIHAHCOBUMHM pecypcamu B

MeKax MEeBHUX a/IMIHICTPATUBHO-TEPUTOPIATILHUX OJUHUIIb.
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Bapto Takox Bkazatu Ha Te, mo, Ha BiAMmiHy Bin KK, ct. 51-3 3akony
VYkpainu "[Ipo 3anobiranHs KOpymilii' BCTAHOBIIOE CIUIBHUMN MEpeiK CIyK00BUX
0ci0, sIKi 3aiiMalOTh BIIOBITaJIbHE Ta OCOOJIMBO BiANOBiIaabHe cTaHoBuiIne [11].

Otxe, B 6a30BOMY aHTUKOPYMNIIMHOMY 3aKOH1 HEBU3HAUYCHUM 3aJIUIIAETHCS
TE, IKUM YMHOM JIaH1 KaTeropii ciy>k00BUX 0ci0 MatOTh pO3PI3HATHUCS MK COOOIO.

Bucnoeku

KpuminanpHe 3aKOHOAABCTBO, B TOMY YHCII II0JI0 TMPOTHIT KOPYIIIIii, Mae
BIJIMIOBIATH TIPUHIIMITY BEPXOBEHCTBa TIpaBa. lled IHTErpaJbHUI NPUHIIAI
BKJIfOYae B cebe, cepel iHIIOro, MPHHIIMIT MPAaBOBOi BU3HAYCHOCTI, BUXOASYH 3
AKOTO OOMEKEHHsI Oylb-SIKOTO TpaBa IMOBHUHHE 0a3yBaTHCS Ha KPUTEPIsX, fAKI
JIaayTh 3MOT'y 0COO1 BIJOKPEMIIIOBATH MPABOMIPHY MOBEAIHKY BiJl MPOTUIIPABHOI,
nepeadavyaTy OPUIWYHI HACHIAKA CBO€i moBemiHku. [IpaBoBa BH3HA4YEHICTh
nepeadavyae BU3HAYCHICTh, SICHICTHb 1 HEJBO3HAYHICTH MPABOBHX HOPM, OCKLIBKHU
1HIIIE HEMHUHYYe TPU3BOIUTH 10 CBABOJI1 B MPABO3aCTOCOBHIN MPAKTHIILI.

Came MpUHIUIT TPABOBOT BU3HAUEHOCT1 3yMOBIIIOE MOTPEOH YIOCKOHAJICHHS
noyioxkeHb cT. 369 KK y yacTuHI BCTaHOBJIGHHsSI KpUMIHAIBHOI BIIMOBIAAIBHOCTI
3a TIPOMO3HIII0 YW OOIISHKY HEMpPaBOMIPHOI BHTOJM CIYXOOBiH 0c001, sKa
3aiiMac BIANOBiZaJbHE a00 OCOOJIMBO BIAMOBIJAJBLHE CTAHOBHILE. 3 IHOTO
npuBoay y BepxoBniii Pani Ykpainu 3apeectpoBanuii 3akoHOnpoeKT Ne 15221 Bif
7 tpaBHs 2026 p., cnpsAMOBaHMI Ha 3a0e3MeUYeHHs OJIHAKOBOTO, Mepen0adyBaHOT O
Ta HEJIBO3HAYHOT'O 3aCTOCYBAHHS BIAMOBIIHUX MOJIOKEHh KPUMIHAJIBHOTO 3aKOHY.

AHaJIi3 TI0TaHOTO 3aKOHOMPOEKTY 3aCBITYMB, IO 3alPOIOHOBAHI HUM 3MiHHU
dakTUYHO TPU3BEAYTh 1O CKAaCyBaHHA KPUMIHAJIBHOI BiMOBIJAIBHOCTI 3a
MPOTIO3UITII0 YM OOIISHKY CIyKOOBiM 0c00i, sfKa 3aiiMae BiANOBigadbHE abo
0COOJIMBO BiTIOBIJATbHE CTAHOBHINE, HAJAATH i a00 TpeTiit 0cob1 HempaBOMipHY
Burony. Taki 3miHM TopymytoTh Joriky ct. 369 KK, cymepedaTs po3yMiHHIO
TepMiHy "KOpynuisi Ta HE CHOPUSATUMYTh, a HABINAKU NEPEIIKOIKATUMYTh

3a0€3IeUeHHI0 JOOPOUYECHOCTI MyOJIIUHOI CITYKOHU.
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BogHouac 4YMHHI TOJIOXKEHHS 4YacTUH TpeThoi Ta yeTBepToi cT. 369 KK
MOXHa TIYMAauuTH TaK, IO KpPUMIHAJIbHA BIANOBIAAIBHICTh HACTyHae 3a
MPOMO3HUILIII0 YU OOILSHKY CIIy)00Biii 0co0i, fka 3aliMae BIANOBIAAIbHE a00
0COOJIMBO BIJMOBIJATbHE CTAHOBUILE, HAJAATH i a00 TpeTiit 0cob1 HeMmpaBOMIpHY
BUTOJly, JIMILIE€ 32 YMOBH, IO B MIACYMKY HENpaBOMipHa BUroa Oyna (pakTHYHO
HamaHa. ToMy mOpomoHyeThcsl (POPMYITIOBAaHHS AMCIO3UII HOPM 3a3HAUYEHUX
yacTuH cT. 369 KK, 1m0 103B0JUTh YCYHYTH HEOJJHO3HAYHICTH iX TIyMAau€HHS.

B 4YuMHHOMY 3aKOHOJABCTBI BIJCYTHI TakKO0X BHU3HAUYEHHS TEPMIHIB
"BiAMOBIAaJIbHE cTaHOBHUIIE" Ta "OCOOJIMBO BIANOBIJAJIHLHE CTAHOBHUIIE", YITKI
KpuTepii po3mexyBaHHs Mik numu Tepminamu. Tomy B KK Ta 3akoni Ykpainu
"[Ipo 3amo6iranHs Kopymilii" MOXiAHI TepMiHU "cay>kO00B1 0coOH, SIKI 3aiiMalOTh
BIJINIOBiIaJIbHE CcTaHOBHIE" Ta "CIIy)KOOBI 0COOHW, sKi 3aiiMalOTh OCOOJMBO
BIZIMIOBiJaTbHE CTAHOBUINE'" BHU3HAYAIOTHCS IUISIXOM BCTAHOBJICHHS BUYEPITHUX
NeperikiB  BIAMOBITHUX  CiIykKO0oBux oci6. Ile yTBoproe mepiogndHi
HEBIMOBITHOCTI BCTAHOBJICHUX TMEPEIiKIiB pealisM (YHKI[IOHYBaHHS CHCTEMHU
JepXaBHUX OpraHiB, HEy3rojkeHocTi 3 gaHux nutaHb Mbk KK Ta 3akoHom
Vkpainn "lIpo 3amobiranHs kopynili". 3a3HaueHe 3YMOBIIOE BaXJIMBICTh
BUPOOJICHHS  €IWHOTO  3aKOHOJABUOTO  TIAXOAY CTOCOBHO  BIJIMOBiIHOT

TEPMIHOJIOT1i, 110 HAJEKHUTh 0 MEPCIEKTUB MOMAIBIINUX JOCTIKCHb.
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https://zakon.rada.gov.ua/laws/show/v017p710-10#Text (marta 3BEPHCHHS :
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26.05.2026).

/. Pimenns  Koncruryuiinoro Cyny  VYkpainm y  copaBl  3a
KOHCTUTYLINHUMU TOJaHHSIMHU YTOBHOBaxkeHOro BepxoBHoi Pagu VYkpainu 3
npaB JIOAMHU Ta 65 HapoJHMX JENyTaTiB YKpaiHM O[O0 BIAIOBILIHOCTI
Koncrutymii Ykpainu (KOHCTUTYLIIHOCTI) MOJOXKEHb MYHKTY 5 YaCTUHU MepUIoi
cTarti 3, ab3aly TpeThOro YacTUHU TpeThoi cTaTTi 45 3akony Ykpainu "IIpo
3ano6iranns kopyniii", nyHkry 2 posainy Il "llpukinuesi nonoxenns" 3aKkoHy
VYkpainu "[Ipo BHECEHHS 3MIH JI0 JESIKUX 3aKOHIB YKpaiHU 100 O0COOJIMBOCTEMN
(p1HAHCOBOTO KOHTPOJIIO OKPEMHUX KaTeropii mocanoBux oci6" Bia 6 uepsHs 2019
p. Ne 3-p/2019 / Koucturyniinuit Cyn VYkpainu. URL:
https://zakon.rada.gov.ua/laws/show/v003p710-19#Text (mata 3BEPHCHHS :
28.05.2026).

8. Pimenns Koncturyuiitnoro Cyny Ykpainu y cnpasi 32 KOHCTUTYIIIHOIO
ckaproto ToBapucTBa 3 0OMexeHOI BiamoBimanabHicTIO "Pelinip biznec ['pym"
o210 BianoBigHocTi Konctutyiii YkpaiHu (KOHCTUTYIIIHHOCT1) MPUIUCIB a03aIy
NEPIIOTO YacTUHU TPEeThoi, ab3aliB MepIIoro, IPYroro, TPETbOTO YacCTUHU
yeTBepToi cTarti 23 3akony Ykpainu "IIpo mpoxypartypy" Bin 14 s>xoBtHsa 2014
poky Ne 1697-VII (oo mpeicTaBHUIITBA MPOKYPOPOM IHTEPECIB JEepKaBU B
cyai) Bim 3 rpymaHs 2025 p. Ne 6-p(I1)/2025 / Koucruryniiinuit Cyn Ykpainu.
URL: https://zakon.rada.gov.ua/laws/show/v006p710-25#Text (mata 3BepHEHHS:
28.05.2026).

9. Ilpo BHeceHHS 3MIH JI0 YacTHMH TPEThOi, ueTBepToi cTarri 369
KpuminansHoro Kosiekcy YKpaiHu: MpoekT 3akoHy Ykpainu Bix 7 Tpasas 2026 p.
Ne 15221 / BepxoBHa Pana VYkpainu. URL:
https://itd.rada.gov.ua/billinfo/Bills/Card/69988 (nata 3BeprenHs: 29.05.2026).

10. TosicHtoBanbHA 3amucka A0 MpoekTy 3akoHy Ykpainu "IIpo BHeceHHs
3MIH JI0 YaCTUH TPEThO1, 4eTBepTOi cTaTTi 369 KpuMinanbHOro Kojiekcy Ykpainu"

BIJ{ 7 TpaBH:A 2026 p. Ne 15221. URL.:
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BIG DATA B AHAJII3I ITIOITUTY TA HIHOYTBOPEHHI

BIG DATA IN DEMAND ANALYSIS AND PRICING

Anomauis
VY crarTi pO3rNIAHYTO HAyKOBI Ta TPAKTUYHI 3acaid BUKOPUCTAHHS
texHosiorii Big Data B anamizi monuTy Ta IIHOYTBOpeHHI. JloBeneHo, 10 B
ymoBax I1udpoBoi TpaHchopMmallii puHKIB TpaauliiHl TMIAX0AU 10 (HOpMyBaHHS
IiH, K1 CIIUPAIOTHCS JIMIIE HA BUTPATH, CEPEAHIO PEHTAOCIBHICTD 1 IEPiOAMIHHII
MOHITOPHHT KOHKYPEHTIB, € HeaocTaTHIMH. CydacHHM MONMUT (POPMYETHCS ITija
BITUBOM CKJIQJIHOI CYKYIMHOCTi (paKTOpiB, cepell SAKUX IMOBEIIHKA CIIOKUBAYIB y
mupoBUX KaHajgax, CE30HHICTb, MPOMOAKIli, HAABHICTL TOBapiB, I[IHU
KOHKYPEHTIB, = MaKpOCKOHOMIYHI  TOKAa3HWUKH, pErioHalbHI  OCOOJIMBOCTI,
JOTICTUYHI OOMEXEeHHS Ta IHQOpMalliiHI CUTHATM 3 OHJIAH-TUIATOpM.
Merononorii oOpoOKM BENIMKUX MAaHUX NaI0Th 3MOTY OO €IHATH Ii PI3HOPiIHI
JDKepenia JaHUuX B €IMHE aHATITHYHE CEPEIOBUINEC Ta BUKOPHUCTOBYBATH iX IS
MIITPUMKH I[IHOBHX PIIICHb.
Y poboTi pO3rASTHYTO OCHOBHI TPYNHU MaHWUX, SKi 3aCTOCOBYHOTBHCS ISt
MIPOTHO3YBaHHS MOMUTY: TPaH3aKIIliHI 1aH1, MOBEIIHKOBI AaH1, 30BHIIIHI PUHKOBI1

JaHI Ta HECTPYKTYpOBaHY IH(OpMaIlil0 3 BIATYKiB, MOIIYKOBUX 3alUTIB 1
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comiaibHUX Mepex. OxapakTepu30BaHO POJIb METOJIIB MAIIMHHOTO HaBYaHHS,
MOJeNIed 4YacoBUX pAIIB, PErpeciiHoro aHamizy, TIpaJlEHTHOTO OYCTHUHTY,
HEHPOHHUX MepeX 1 TIOpUIHUX MoOJeNed y BHSBICHHI MPUXOBAHUX
3aKOHOMIpHOCTEN monuTy. Oco0JMBY yBary OPUAUICHO OIIHIOBAHHIO I[1HOBOT
€JIaCTUYHOCTI, OCKUIBKM BOHA JO03BOJISI€ MIANPUEMCTBAM BHU3HAYaTH, HACKUIBKU
pI3HI CErMEHTH CIIOXKHMBaylB pearylTb Ha 3MIHY I[iHU. 3alpoloHOBaHO
KOHIIETITYaJIbHY MOJIeib 3acTocyBaHHs Big Data y 1iHOyTBOpeHHI, sSika OXOILTIOE
30ip JaHWX, OYHUIICHHS, (QOPMYBaHHS O3HAK, MPOTHO3YBaHHS IIOIHTY,
ONTHUMI3aIlif0 IIIHK, KOHTPOJIb EKOHOMIYHOTO pe3yJbTaTy Ta IepeHaBYaAHHS
MoOJielei.

JloBe/IeHO, M0 JUHAMIYHE IIHOYTBOPEHHS HE CIIiJ| PO3TJIAJATH JIUIIE SK
IHCTPYMEHT MaKCHUMi3allii KOpOTKOCTPOKOBOTO MpuOyTKy. BoHO Mae BpaxoByBaTu
JIOSUTBHICTh CIOKUBAYIB, CIIPUMHATTS CIPABEJIMBOCTI 1I1HHU, TPABOBI OOMEKEHHS,
PU3HKU QJITOPUTMIYHOT KOOPAWHAII Ta HEOOXIAHICTh JIFOJACHKOTO KOHTPOJIO 3a
aBTOMATU30BaHUMHU pilieHHsIMU. HaykoBa HOBU3HA JOCIHIIKEHHS TOJIATAE B
BU3HAYCHHI IUISIXIB 1HTETpallii MeTO[IB 0OpOOKH BEIMKUX JaHUX O aJall TUBHUX
CHUCTEM IIIHOYTBOPEHHS, IO TIOEAHYE aAHANITUYHWUNA, ONTUMI3AIlIMHHN 1
KOHTpOJIbHUH piBHI. [IpakTnyHe 3HaA4YeHHS pPOOOTH TOB’S3aHE 3 MOMKIHBICTIO
BUKOPHUCTAHHS 3alpPOINOHOBAHOIO MIAXOMYy B PO3JPIOHIA TOPTiBI, €ICKTPOHHIM
KOMEPIIii, JOTiCTHI, chepi MOCTyT 1 BAPOOHUUUX ITIAMPUEMCTBAX.

Knwuosi cnosa: Big Data, anani3 momuTy, I[IHOYTBOPEHHS, JMHAMIUHE
IIHOYTBOPCHHS, MallWMHHE HABUYaHHs, IIHOBAa €JIACTHYHICTh, aHATITHKA JIaHUX,

idpoBa eKOHOMIKA.

Abstract
The article examines the scientific and practical foundations of using Big
Data technologies in demand analysis and pricing. It is proven that in the context

of digital transformation of markets, traditional approaches to price formation,
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relying solely on costs, average profitability, and periodic monitoring of
competitors, are insufficient. Contemporary demand is shaped by a complex set of
factors, including consumer behavior in digital channels, seasonality, promotional
campaigns, product availability, competitor prices, macroeconomic indicators,
regional specifics, logistical constraints, and information signals from online
platforms. Big data processing methodologies make it possible to integrate these
heterogeneous data sources into a single analytical environment and use them to
support pricing decisions.

The paper considers the main groups of data used for demand forecasting:
transactional data, behavioral data, external market data, and unstructured
information from reviews, search queries, and social media. The role of machine
learning methods, time series models, regression analysis, gradient boosting,
neural networks, and hybrid models in revealing hidden demand patterns is
characterized. Special attention is paid to estimating price elasticity, as it allows
enterprises to determine the extent to which different consumer segments respond
to price changes. A conceptual model for applying Big Data in pricing is
proposed, encompassing data collection, cleaning, feature engineering, demand
forecasting, price optimization, economic outcome control, and model retraining.

It is proved that dynamic pricing should not be viewed solely as a tool for
maximizing short-term profit. It must take into account consumer loyalty,
perceived price fairness, legal constraints, risks of algorithmic coordination, and
the necessity of human oversight over automated decisions. The scientific novelty
of the study lies in identifying ways to integrate big data processing methods into
adaptive pricing systems, combining analytical, optimization, and control levels.
The practical significance of the work is associated with the possibility of applying
the proposed approach in retail, e-commerce, logistics, the service sector, and

manufacturing enterprises.
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Keywords: Big Data, demand analysis, pricing, dynamic pricing, machine

learning, price elasticity, data analytics, digital economy.

Ilocmanoska npobremu 6 3a2anbHOMY U2l MA il 368 30K i3 8ANCIUBUMU
HAYKOBUMU YU NPAKMUYHUMYU 3A80AHHAMU

VY cydacHiii €KOHOMIIl I[IHA € HE JIMIIe IHCTPYMEHTOM BiJIIIKOAYBaHHS
BUTpAT 1 (GopMyBaHHS TPUOYTKY, a W BaXJIMBUM CHTHAJIOM IS CIIOXKHBada,
KOHKYPEHTIB 1 BChOrO pHUHKY. BOHa BIUIMBaE Ha CHPUHHATTSA SKOCTI TOBapy,
piBEHb JOBIpH 10 OpeHIy, TOTOBHICTb [0 MOBTOPHOI MOKYIKH, IIBHJKICTh
peamizaiii 3amaciB 1 3arajibHy (iHaHCOBY CTIMKICTh MiANpHEMCTBa. B ymoBax
mudpoBi3alii pUHKIB 3HAYEHHS LIHU 1€ OUIbIIE 3pOCTAa€, OCKUIBKHU CIOXKHMBAY
OTPUMYE MOXJIUBICTh MaiKe MUTTEBO IMOPIBHIOBATH IPOIO3HUIii, TEeperisaaaTH
BII'YKH, pearyBaTH Ha PEKOMEHJAIIiHI CUCTEMH Ta 3MIHIOBATH CBOIO KYITIBEJIbHY
MOBEIHKY 3aJI€KHO Bif iH(popMalrii, IKy BiH OTPUMYE B OHJIAaH-CEPEIOBHIIII.

Tpanumiiiai MiAX0aW J0 IIHOYTBOPEHHS, SKI CIUPAIOTHCSA TNEPEBaXKHO HaA
co0OIBapTICTh, HOPMATHBHY PEHTAOCIbHICTh, EKCIIEPTHY OIlIHKY IIOMUTY Ta
NepioJIMYHE TOPIBHAHHA 3 KOHKYPEHTaMM, HE 3aBXKIW BIJIMOBIIAIOTH yMOBaM
CcydacHOro puHKy. [lpuumHa mojsrae B TOMy, IO MOIMUT CTaB OUIBIIT MIHJIHBHM,
(dbparMeHTOBaHUM 1 3aJI€KHUM BiJI BEJIMKOI KUTBKOCTI (pakTopiB. OnuH 1 TOM caMuid
TOBAap MOXKE€ MAaTH PI3HUN pPIBEHb IOMUTY 3aJIeKHO BiJ PErioOHy, CE30HY, 4acy
n00u, KaHaTy MpOJNaXy, HASBHOCTI 3HIDKKH, TMOBEAIHKA KOHKYPEHTIB, CTaHy
JIOTICTUKH, TUTATOCIIPOMOXKHOCTI CTIOKMBAdiB 1 HaBiTh 1H(pOpMaIlliiiHoro GoHy B
COIIIaJIbHUX MEPEkKax.

CygacHi MeTOM OOpOOKHM BEIUKHX JaHUX CTBOPIOIOTH HOBI MOYKJIHMBOCTI
JUISL aHAJTi3y TONMTY Ta IIHOYTBOPEHHS. MeThcsi HE MPOCTO NMPO HAKOIHMYEHHS
BEITMKUX MacuBiB iH(opmarlii, a mpo (GopMyBaHHS KOMIUIEKCHOTO aHAIITHYHOTO
CepeJIoBHINA, Y SIKOMY MOENHYIOTHCS JaH1 3 PI3HMX JKEpell: KaCOBHX OIlepallii,

CRM-cucrem, ERP-cucrem, iHTepHET-Mara3uHiB, MOOUIBHHX 3aCTOCYHKIB,
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mporpaM  JIOSUIBHOCTI,  MapKETIUICHCIB, COLIAJbHUX  MEpPEeX, BIAKPUTUX
CTaTUCTUYHUX JKEpEJT 1 CEepBICIB MOHITOPUHTY KOHKYPEHTHUX IiH. Take
MOETHAHHS J103BOJIsIE HE TUIbKH (IKCYBATH (DaKT 3MIHM TOIMUTY, @ W BUSBISATH
(dakTopH, AK1 10 3MiHY 3yMOBIIIOIOTb.

HaykoBa nmpo0Onema nosisirae B HEOOX1AHOCTI OOTPYHTYBaHHS METOJAMYHOIO
MiIXONy, SIKAW O3BOJIIE BUKOPUCTOBYBATH METOIU OOPOOKH BENIHMKHX TAHUX HE
(¢parMeHTapHO, a SIK OCHOBY CHCTEMH MiJITPUMKH IIHOBUX pilleHb. Y Oararbox
MiAMPUEMCTBAX aHANITHKA JAHUX 3aCTOCOBYETHCS OKPEMO BiJl MPAKTUYHOTO
I[IHOYTBOPEHHS: MAapKETOJIOTU aHANI3yIOTh MOBEIIHKY KIIEHTIB, (IHAHCUCTHU
PO3PAaXOBYIOTh MapKy, BIJILT MPOJAXIB OILIHIOE PEAKIII0 PUHKY, & KEPIBHUIITBO
YXBaJIIO€ PILIECHHS Ha OCHOBI y3araJibHeHUX 3BITiB. Takuil Miaxig CTBOPIOE PO3PUB
MK JaHUMH, aHATITHYHIMHA BUCHOBKAMU Ta PEATbHUMH YIPABIIHCHKUMH JTiSIMH.
CyuacHi miaxoau 10 0OpOOKH BEIHMKHX JAHHUX JIO3BOJISIIOTH TIOJIOJIATH I pO3PHUB,
aje s IOro MOTpiIOHA CTPYKTypOBaHAa MOJENb, fKa MOEIHYe 301p IaHUX,
NPOrHO3YBaHHS TIOMHTY, OI[IHIOBAHHS €JACTUYHOCTI, ONTUMI3aIlll0 I[IHK Ta
KOHTPOJIb pe3yIbTaTIB.

[IpakTiyHa 3HA4YyHIICTh MNPOOJIEMU 3YMOBJIEHA THUM, WIO0 TOMWIKH B
IIIHOYTBOPEHHI Oe€3MocepeIHb0 BIUIMBAIOTh Ha NPHUOYTKOBICTH IMiIMPUEMCTBA.
3aBuIleHa IiHa MOYKE TIPU3BECTH JI0 3HIKCHHS 00CSTY MPOAaXy, BTPATH KITIEHTIB
1 30UTBINICHHS 3aJMIIKIB TOBapy. 3aHM)KEHA I[iHA, HAaBIAKH, MOXKE 30UIBIIUTH
o0car peamizaiii, ajge 3MEHIINTH Map)KHHAJIbHUNA TPUOYTOK 1 cPopMyBaTu y
CIIO’KMBAYIB OYIKyBaHHS MOCTIMHUX 3HMKOK. OCOOIMBO CKIATHOIO € CUTYAITIS IS
MIIIPHUEMCTB, IO MPAIOIOTH 13 BEJIMKOIO KUIBKICTIO TOBAPHUX MO3UITIH, PET1OHIB 1
KaHAJIB MpOAaXy. Y TakuX yMOBaxX pydYHE I[IHOYTBOPEHHS CTAa€ TOBUIBHHM,
Ccy0’€KTUBHHUM 1 HEOCTATHBLO TOYHHM.

3B’430K T€MHU 3 BAXKJIUBUMHU HAYKOBUMHU Ta MPAKTUYHUMHU 3aBIaHHIMU
MPOSIBISIETECST Y HEOOXIMHOCTI PO3BUTKY MOJEIEH NPOTrHO3YBaHHS MOMUTY,

METOJIIB  OI[IHIOBAaHHS  I[IHOBO1 €JaCTUYHOCTI, aJrOPUTMIB JIMHAMIYHOTO
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LIHOYTBOPEHHSI Ta MEXaHI3MIB KOHTPOJIO SKOCTI aBTOMAaTU30BAHMX pIIIEHb.
BoaHouac BaXJIMBO BpaxOBYBATHU HE TUIbKM €KOHOMIYHUM pe3yibTaT, a i €THUYHI,
MpaBOBl Ta KOHKYPEHTHI HACIIAKUA aJTOPUTMIYHOTO WLIHOYTBOpeHHs. Tak, Big
Data B anasizi monuTy Ta MIHOYTBOPEHHI € MDKIUCIUILTIHAPHOIO MPOOIIEeMOL0, siKa
MOEIHYE E€KOHOMIKY, MEHEI)KMEHT, MAapKEeTHHI, 1H(pOpMalliiiHi TEeXHOJOrI],
MaIlTMHHE HaBYaHHS Ta MUTAHHS PETyIOBaHHS TU(QPOBUX PUHKIB.

Ananiz ocmamnHix 0ociodicens i nyonikayiu

[IpobGnemaTnka BUKOPUCTAHHS BEJUKUX JAHUX Y O13HEC-aHAJITUIIl aKTUBHO
TOCHIKYETBCS B KOHTEKCTI LU(POBOi TpaHcopMmalii MIAIPUEMCTB, PO3BUTKY
CJICKTPOHHOT KOMEPIIii, aBTOMaTH3allii MAaPKETUHTOBUX PIICHb 1 BIPOBAKCHHS
IMITYYHOTO I1HTEJNEKTY B ympaBiuiHHs [1; 6; 7]. YV HaykoBux mnpansgx Big Data
HalyacTile po3rIAaeThCs SK CYKYMHICTh TEXHOJOTIYHUX, OpraHi3aliiHuX 1
METOAMYHUX MiAXOIB A0 30upaHHs, 30epirands, 0OpoOJICHHS Ta aHaJI3y BEIMKUX
00CSTIB CTPYKTYPOBAaHUX 1 HECTPYKTYpOBaHUX JaHuX [1]. ¥V npuximagHoMy BUMIpi
0oco0JMBa yBara MpHUAUISETBCS TOMY, SIK Il JaHI MOXYTh OyTH TEepEeTBOPEHI Ha
yIPaBIIHCHKI pillIeHHS, 30KpeMa y cdepi MPOTrHO3YBAHHS TMOIMMUTY, CErMeHTallil
KJII€HTIB, TIEPCOHAJII3AIlI1 MPOIO3HITiK 1 popMyBaHHS I[IHOBOI MOMITUKH [6; 7; 8].

Kiracuani mociimKeHHs MOMHUTY CIUPAIOTHCS HAa €KOHOMETPHUYHI MOJEN], Y
SKUX OOCAT TPOJaXy TIOSCHIOETCS IIIHOK, JIOXOJO0M CIOKHMBAYiB, I[IHAMHU
TOBapiB-3aMIHHHUKIB, CE30HHMMHU (akTopamMu Ta iHmMUMH 3MiHHUMH [8; 9]. Taki
MOJIeJli MAalOTh BXKJIMBY TIEPEBary: BOHU € BIAHOCHO MPO30PUMHU Ta JO3BOJISIOTH
IHTEpIpeTyBaTH BIUTUB OKpeMux (axrtopiB. Hampukiasn, perpeciiinuii aHami3 nae
3MOTy OIlIHWUTH, SIK 3MiHa I[IHM BIUIMBAE Ha OOCSAT MPOJAxy 3a 1HIIMX HE3MIHHUX
yMmoB [9; 10]. Takuit miaxig MATBEPIKYEThCA TPHUKIATaMH, HABEICHUMHU Y
mparsx [9; 10], me rpadiqHO LTIOCTPYETHCS XapaKTep B3a€MO3B’A3KY MK IIIHOIO
ta monutoM (puc. 1, puc. 2). Ha puc. 1 BimoOpa>keHO THUIIOBY CIaHY 3aJICKHICTh
MONUTY BIJ IIIHU, IO Y3TOJKYETHCA 3 TOJOKEHHIMHU KJIACHYHOI €KOHOMIYHO1

Teopii.
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Puc. 1. KnmacuuHa 3anexHIiCTh 00CATY IMOMUTY BiJ PIBHS L{IHH

IDicepeno: cknaoeno asmopom na ocrnosi [9; 10].

Ha puc. 2 nmpoieMoHCTpOBaHO OLIBIN CKIATHUM, HETIHIMHUN XapakTep i€l
3QJIEKHOCTI, 32 SKOTO PEeaKilis CIIOKHMBaYiB Ha 3MIHY I[IHU BU3HAYAETHCS HE JIMIIIC
caMHM pIBHEM II[iHM, a W CyInyTHIMH (¢aKTopaMH, 30KpeMa CE30HHICTIO,
IHTEHCHBHICTIO ITPOMOAKII, HASBHICTIO TOBAapiB-3aMIHHHKIB Ta IMOBEIIHKOBUMH

oco0auBoCTAMH criokuBadiB [9; 10].
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IDicepeno: cknaoeno asmopom na ocrnosi [9; 10].

Onnak y 1mudpoBOMYy CepeIOBUIII MOMUT YaCTO Ma€ HEIHIMHUHN, HeCTIMKUMA
1 CECTMEHTOBaHUU XapakTep, TOMY KJIACHYHI MOJIeJIi MOXKYTh BTpayaTH TOYHICT,
SIKIIIO HE BPaXOBYIOTh CKJIAJIHY MTOBEIIHKY CITOKMBaYiB [6; 7].

VY cydacHUX JOCHIDKCHHSIX yce OUIbIlle yBarm NPHAUIIETBCS METOJaM
MalIMHHOTO HaB4YaHHS. JJi1 MPOTHO3YBaHHS TOIMUTY 3aCTOCOBYIOTHCS JEpeBa
pillieHb, BUMAJKOBI JIICH, TPAJIEHTHUA OYCTUHT, HEHPOHHI MEpPEeXki, PEKypeHTHI
MoJIelti, ancaMOIeBi METOM Ta ribpuaHi migxomu [5; 6; 10]. Ix mepeara monsrae
B 3JaTHOCTI TIpaIlfOBaTH 3 BEJIMKOI KUIBKICTIO O3HAaK 1 BHSBIATH CKJIQIHI
3QJIC)KHOCTI MIXK IIHOO, MTOBEAIHKOKO CITIOKHBAYiB, CE30HHICTIO, MPOMOAKIIISIMH Ta
30BHIIIHIMEA (akTopamu [5; 6]. Pa3zoM i3 TMM Taki MOJei 9acTo MOTpeOYIOTh
BEITUKOTO O00CITY SKICHMX JaHUX, IMOCTIHHOTO TEPEHABYAHHS Ta JTOJAATKOBUX

THCTPYMEHTIB MOSICHEHHS pe3ybTatiB [6; 10].
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Y  mpangx, NOpUCBAYEHHX ~ JUHAMIYHOMY  I[IHOYTBOPEHHIO,  I[iHA
pO3TISAAEThCS K 3MiHHA, IO MOXE aJanTyBaTHCS JO MOTOYHOro abo
MPOTHO30BAaHOTO cTaHy puHKy [2; 3; 4]. Takuil nigxig OOMIUPEHUNH B
aBlallepeBE3CHHX, FOTEbHOMY O13HECI, eNEeKTPOHHIA KOMepllii, cepBicax TakKcl,
MapKeTIuieiicax 1 po3napiOHid TopriBmi [2; 4]. JluHamiuHe I[IHOYTBOPECHHS
J03BOJISIE  Kpallle  y3ro/pKyBaTH  TMOMUT 1  MPOMO3UIII0,  MiJBUINYBATH
Map>KMHAJIBHICT 1 3MEHIITYBaTH PU3MKHU HAJUTMIIKOBHX 3amaciB [2; 4]. [IpoTe BoHO
TaKOX CTBOPIOE PU3UKH: CTIOKMBAaUi MOXKYTh HETaTHBHO CIPUHAMATH YacTy 3MiHY
I[iH, a aJITOPUTMH MOXYTh MPU3BOJUTH 10 HEMPO30PUX a00 TUCKPUMIHAIIHHUX
pimens [2; 3].

Oxpema rpymna AOCHIIKEHb MPHUCBAYEHA IIHOBIM €JaCTUYHOCTI MOMUTY. Y
TpaAULIiHII €KOHOMIYHIA Teopii €JIaCTUYHICTh MOKa3y€e, HACKUIBKH 3MIHIOETHCS
NOMUT y BiAmoBias Ha 3MiHy HiHU [8; 9]. [Ipote B ymoBax Big Data BuHukae
MOJKJIUBICTD OI[IHIOBaTH €JACTUYHICTh HE JIMIIE JJIS PUHKY 3arajioMm, a u Juis
OKpPEMHUX TOBapiB, PETiOHIB, YACOBUX MEPiO/iB, KaHAIIB MPOJAaXy Ta KIIEHTCHKUX
cerMeHTIB [4; 6]. Lle mae BaxuiMBe NMpaKTHUYHE 3HAYEHHS, OCKUIBKM OJHAKOBA
3MiHa I[IHU MOYK€ MaTH Pi3HUN e(PeKT I pi3HUX TPyl crioxkuBadiB. Hanmpukian,
JacTHHA KJIIEHTIB MOXKE OyTH JIye YyTIMBOIO JI0 3HMIKOK, TOJI K 1HIIA YacTUHA
OUIBIIIE OPIEHTYETHCSA HA SKICTh, MIBUJKICTH JIOCTAaBKH a00 JOBIpYy 10 OpeHay [4;
8].

Y  nyOmikamisx — MDKHaApOAHUX  opradizamid, 3o0kpema  OECD,
MITKPECITIOETHCSA, 10 QJITOPUTMIYHE IIIHOYTBOPEHHS MOXKE  ITiJIBHIYBAaTH
e(eKTHBHICTh PUHKIB, aje BOJAHOYAC MOTpeOye yBaru 3 OOKY PEryisITOpIB depes
PU3UKHM I KOHKYPEHIII Ta 3aXWCTy CHOXuBadiB [2; 3]. AnropuTmu 37aTHi
IIBUIKO pearyBaTh Ha PUHKOBI 3MIHHU, alié B JIESIKUX BUIIAJKaX BOHU MOXYTh
cnpusiTH HeOakaHiM KoopAwHAIli miH abo ¢GopMyBaTH pIlICHHS, K1 CKIAIHO

nosiciutu [2; 3]. ToMy cydyacHa HayKOBa JHMCKYCisl 3MIITYETHCS Bl MUTAHHS «4U
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MO>XKHAa BUKOPHUCTOBYBATH aJTOPUTMH B IIIHOYTBOPEHHI» J0 MUTAHHS «SIK caMe iX
BUKOPUCTOBYBATH O€3MEYHO, TPO30PO Ta EKOHOMIUYHO OOIPYHTOBaHO» [2; 3].

He3Bakatoum Ha  3Ha4YHy  KUIBKICTh  JIOCHIPKE€Hb,  HEBHUPILIEHOIO
3aIMIIAEThbCsl  IpobsieMa KOMIUIEKCHOro mnoenHanHs Big Data-anamitukwy,
MIPOTrHO3yBaHHS MOMUTY, ONTUMI3allli LIIHK Ta YIPaBIIHCHKOI'O KOHTPOIO [2; 4; 6].
Yacto OKpeMO pO3TISAaloThCS METOIM MAIIMHHOTO HaBYaHHSA, OKPEMO —
€KOHOMIYHA JIOTIKa I[IHOYTBOPEHHS, OKPEMO — PHU3UKH ANTOPUTMIYHHUX PIIICHb
[2; 3; 5; 10]. IIpote mignmpueMcTBaM MOTPiOHA IUTICHA CUCTEMA, Y SIKiId MOJAEIh
NPOTHO3YBaHHS HE € CaMOIULII0, a BHCTYMA€ YaCTUHOIO IIUPIIOTO MEXaHi3My
NPUAHATTA pimieHs [4; 6; 7]. CaMe ikt mpoOaeMi MPUCBSIYCHO JIaHy CTATTIO.

Mema cmammi

Mertoro CTaTTi € JAOCHIIKEHHS MOXJIMBOCTEH BUKOpUcTaHHs Big Data ms
aHaJi3y MonuTy Ta (GOPMYBaHHS I[IHOBOI MOJITUKHU MIATPUEMCTB. [[1s1 mOCATHEHHS
i€l METH PO3TIIAHYTO CYyTHICTH Big Data, oCHOBHI JipKepena JaHUX, METOIU
IPOTHO3YBaHHS MOMUTY, MIJAXOAH J0 OLIHIOBAHHS I[IHOBOT €JIACTUYHOCTI, & TaKOX
nepeBaru i pu3uKM 3aCTOCYBAHHS aJITOPUTMIYHOTO IIHOYTBOPEHHS.

Buknao ocnosnozo mamepiany 0ocniodcenHsi 3 NOBHUM OOIPYHMYBAHHAM
OMPUMAHUX HAYKOBUX pe3yIbmamie

Big Data B aHanizi monmuTy Ta MIHOYTBOPEHHI JOIUIBHO PO3IJISAIATH 5K
OaraTopiBHEBY cCHCTeMy, IO 00’enHye iH(opMariitHi pecypcu, aHaliTHYHI
METO/IM, aJTOPUTMHU ONTHUMI3allii Ta ympaBiiHCHKI mpaBuia. Ha mepmomy piBHI
dbopmyeTbes iHGOpMaIiiiiHa 6a3a, ska MICTHTh JaH1 PO MPOJaXi, IIHU, 3aJIUIITKH,
KJII€HTIB, KOHKYPEHTIB, 30BHIIIHI YMOBU Ta MOBEAIHKY CHOKKBadiB. Ha mpyromy
piBHI 3HIHCHIOETBCSA TIATOTOBKA JIAHUX: OYMIINCHHS, YCYHCHHS JyOJIIKaTiB,
o0poOneHHsT TMPOMYCKiB, HOpMaimizaiis (opmaTiB, BUSBJICHHS aHOMAIbHHUX
3HaueHb 1 (opMyBaHHS aHATITHYHMX O3HaK. Ha TpeTrbomy piBHI OymyrOThCs
MOJIel MPOTHO3YBaHHSA MOMUTY, $IKI JO3BOJSIOTH OLIHUTH MalOyTHIM o00csr

MpOJaXy 3a PI3HUX 1IHOBHMX yMOB. Ha uerBeproMy piBHI BUKOHYETHCS
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onTUMI3allil ILIHK 3  ypaxyBaHHSIM  Mapxki, €JIaCTUYHOCTI, 3aJIMIIKIB,
KOHKYPEHTHOTO CEpeloBUIIAa Ta CTpaTeriyHuX oOMmexeHb. Ha m’stomy piBHI
3MIIACHIOETHCS] KOHTPOJIb PE3yIbTaTy Ta KOPUTYBAHHS MOJIEII.

KirouoBoro mepeBaroro mae OyTH MOKJIHMBICTh 00’ €HaHHS PI3HUX THUIIIB
naHux. TpaH3zakuiiiHi AaHi BigoOpaxkaroTh (PAKTUYHI MOKYNKH, CEpEeIHIN YeK,
KUIBKICTh OJMHHUIIb Y 3aMOBJICHHI, 4aCTOTY MOBTOPHHUX MOKYIIOK 1 PEaKIil0 Ha
3HKKU. [loBeAIHKOBI JaHI MOKa3ylOTh, SK CIIOXHBAad B3a€EMOJII€ 3 TOBApOM JI0
MOMEHTY TOKYIKH: TEPeryisiiac CTOPiHKY, MOPIBHIOE XapaKTEPUCTUKH, HOJA€E
TOBap y KOIIMK, 3aJ]HIIaEe HOro 6e3 omiaTtu abo MOBEPTAETHCSA /10 HBOTO MI3HILIE.
30BHIIIHI J1aH1 JO3BOJISIIOTH BpPaxoBYBaTH (AKTOPH, SKI HE KOHTPOIIOIOTHCS
HiATPUEMCTBOM, ajie BIUIMBAIOTh HA TMOMUT: IIHM KOHKYPEHTIB, 1HQIIAIII0, KypC
BaJIIOT, TIOTOJIHI YMOBHU, CBSTKOB1 TMEpiOJW, JIOKAIbHI MOJIi Ta JOTICTUYHI
oOMexeHHs. HecTpykTypoBaHi JaHi, Taki sIK BIATYKH W KOMEHTapi, ONOMAararTh
OILIIHUTH CTIPUNHSATTS TOBApY CIOKHBAYaAMHU.

VY 3aranpHOMY BUIJIAI TMONUT HA TOBAp MOXXHA MOJATH SK (YHKIIIO
Oaratbox (paxTopis:

Qt = f(Pe, Pet, St At It Re, Wy, Ly, By, €¢), 1)
ne Qp — oOcAr monuty B MOMEHT uacy t; P, — mina ToBapy; P, — winu
KOHKYpPEHTIB a00 TOBapiB-3aMiHHHUKIB; S; — ce30HHHH (akTop; A; — peKiiaMHa
Ta TPOMOII[ifHA aKTUBHICTh; [; — KYIIiBEeJIbHA CIIPOMOKHICTh CIIOKHBaviB; Ry —
perioHanbH1 XapaktepucTuku; W, — 30BHIiIIHI YMOBH; L; — JAOCTYMIHICTH TOBapYy;
B; — mOBeIIHKOBI XapaKTEPUCTHKHU CIIOKUBAYIB; £ — BHITAJIKOBA CKJIa/I0BA.

Taka mocTtaHoBKa MokKa3ye, M0 MOMUT HE MOKHA TMOSICHUTH JIMIIE I[IHOTO.
[{ina € BaxnuBUM, ajne He ennHUM (hakTopoMm. Hampuknan, 3HIKEHHS IIHA MOXeE
He 30UTBIIUTH TIPOJAXK, SKIIO TOBAP BIACYTHIN HA CKIIaJi, Ma€ HETATHUBHI BIATYKH
abo mporpae KOHKypeHTaMm 3a sKicTio. HaBmaku, TiABUIICHHS IIHU MOXE HE
3MEHIIUTHU TOMUT, SIKIIO TOBAP MAa€ BUCOKY YHIKaJIbHICTh, CUJIBLHUN OpeHn abo

oOmexeny mnponosuuito. Tomy Big Data-ananiTuka Mae BpaxoBYyBaTU HE TUIbKHU
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NpsIMUH 3B’ 30K MDK LIHOIO 1 KUTBKICTIO IPOJIAXy, a 1 KOHTEKCT, Y AIKOMY L I[1Ha
TIE.

BaxnauBuM etamom € GopmyBaHHS O3HaK. [[1sl MpOTHO3yBaHHS IOIMUTY
MOXXYTh BHKOPHUCTOBYBATHCS KaJICHIApHI O3HAKH, TaKi SK JICHb TIKHS, MICAIIb,
CE30H, CBsTa, MEPIOAM PO3MPOJAXKIB, I[IHOBI O3HAKMU, TaKi SK MOTOYHA IIiHA,
CepellHd LiHa 3a Mepioj, BIICOTOK 3HMKKH, BIIXWJICHHS BIiJ] I[IHU KOHKYPEHTIB;
TOBapHI O3HAKH, Takl $K KaTeropis, OpeH], PEUTHHI, HasSBHICTh aHAJIOTIB;
KIIIEHTChKI O3HAaKW, TakKi SK CErMEHT, ICTOpis IMOKYIMOK, 4YacTOoTa B3a€EMOJIIT;
JIOTICTUYHI O3HAKH, TaKl SK 3aJIMIIOK TOBapy, TEPMIH JTOCTABKH, HAABHICTh Y
perioni. Came npaBriIbHE (POPMYBAHHS O3HAK YaCTO MA€ HE MCHIIIC 3HAYCHHS, HIXkK
BUOIp aITOPUTMY.

Jist moOy10BU MoJieicH TIONUTY MOXKYTh 3aCTOCOBYBATHCS Pi3HI METOJIH.
PerpeciitHi Mopeni JOIUIbHI TOJI, KOJM BaXKJIMBO OTPUMATH IHTEPIPETOBAHI
pe3ynbrati. BOHM J03BOJIAIOTH OI[IHUTHM HANpsSM 1 CHIY BIUIMBY OKpPEMHUX
dakTopiB. Hanpukiaa, MokHa BU3HAYMTH, SIK 3MIHIOETHCS TOMUT MPH 3MiHI I[IHU
Ha 1 %, sxmo iHm GakTopu 3aiuiarThes cramuMu. OQHAK perpeciiiHi Moaeni
MOXXYTh OyTH HEJOCTaTHHO TOYHHUMH, SKIIO 3aJIEKHOCTI MalOTh CKIATHUN
HeniHiianN XapakTep (Puc. 3).

Meronu MamMHHOTO HABYAHHS Kpallle MPaIoTh Y CUTYaIlisX, /€ MOMUT
3QJICKUTH BT BEJIMKOI1 KIJTBKOCTI B3a€MOIIOB’si3aHuX (pakTopiB. lepeBa pimeHs i
BUIAJIKOBI JIICK MOXYTh BHSBISTH HEJIHIMHI 3aKOHOMIPHOCTI Ta B3a€EMOJIIIO
o3HakK. ['pamieHTHHUN OYCTHHT 4YacTO JEMOHCTPYE BHUCOKY TOYHICTh y 3ajadax
MIPOTHO3YBaHHS TaOIMYHUX JAHUX. Heiiponni Mepexi MOXYTh
BUKOPUCTOBYBATHUCS JIJIsI CKJIQJHUX CIICHAPIiB, /I¢ ICHYIOTh BETUKi 00CATH TaHMX 1
Ba)KJIMBA B3a€MOJIISI MK YaCOBHUMH, IOBSAIHKOBHMH Ta I[IHOBUMH O3HaKamu. JIjis
gacoBuX psiiB BUKOpUCTOBYIOTECE ARIMA, SARIMA, Prophet, LSTM Ta ixmri
MO/, sIKI BPaXOBYIOTh TPEHJ, CE30HHICTH 1 3aJIEKHICTh MMOTOYHOIO MOIMUTY Bij

MOTIePEIHIX 3HAUYCHb.
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Puc. 3. IlopiBHsAHHS JIiHIHHOT perpeciiHOl Ta HENMIHIHHOT 3aJIeKHOCTI
MK 3MIHOIO L[IHH 1 IIOITUTOM

Crnadeno asmopom

Oxkpeme wMicrie 3aiiMae OIIHIOBaHHS I[IHOBOI €JIACTHYHOCTI TOMUTY. Y

CIIPOIMICHOMY BI/IFJ'ISII[i BOHA BU3HAYA€ETHCA SK:

_4Q/Q
P ap/p’ (2)

ne E, — enacTMYHICTh NONUTY 3a LiHOW; 4Q — 3MiHa 00cAry monuty; (
— TOYaTKOBUH 00csT onuty; AP — 3MiHa miHu; P — moJaTkoBa IfiHa.

SIkmo aOcComroTHE 3HAYEHHS €JIACTUYHOCTI OLIbIle OOUHUII, MOIMUT
BBa)XAETHCSA elacTHUHMM. Le 03Hadae, 1Mo CrokuBadi CyTTEBO pearyrTh Ha 3MiHY
IIIHK, 1 TMIIBHUIICHHS I[IHA MOXKE MPHU3BECTH JI0 3HAYHOT'O CKOPOYCHHS IPOJIAXKY.
SIkmo a0coaroTHE 3HAYEHHS €JIaCTUYHOCTI MEHIIE OJMHUIN, TIONUT €
HEeJIACTUYHUM, 1 IMAMPUEMCTBO Ma€ OUTBIIIE MOYKIMBOCTEH JIUISA TIABHUINCHHS IIHU

0e3 pi3koro majiHHSA 00csary peanmizamii. [IpoTe B mNpakTUUYHHX YMOBax
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€JACTUYHICTh HE € CTaJOI BEJIMYMHOIO. BoHa MOXe 3MIHIOBAaTUCS 3aJ€XKHO BiJl
CE30HYy, pIBHS JIOXOJIB CIOKMBauiB, HASBHOCTI KOHKYPEHTHHMX TOBapIB,
IHTEHCUBHOCTI PEKJIaMH Ta HABITh IICUXOJOTTYHOTO CPUUHSTTS LI1HHU.

Big Data no3Bosisie mepedTH Bif cepeHbOI €MaCTUYHOCTI 10 CEerMEHTHOT
enactuyHocTi. lle o3Hauae, MO0 MANPUEMCTBO MOKE OIIHIOBATH YYTJIUBICTH J10
LIHA OKPEMO JUIsl PI3HUX TIPyH KJIIEHTIB, PETiOHIB, KaHAJIB MPOJaXy, TOBAPHUX
Kareropi 1 yacoBux mnepioaiB. Takui migxix € OUIbII TOYHHUM, OCKUIBKH BIH
BpPaxoOBY€ HEOJHOPIMHICTh pUHKY. Hampukias, ais ToBapiB nmepiioi HeoOX1aIHOCT1
MOMHUT YacTO MEHII €TaCTHYHUHN, TOAl SK JJI TOBApiB IMITYJILCHOI TIOKYIIKH, a00
TOBapiB 13 BEIUKOI KUIBKICTIO aHAJOrIB EJIACTHYHICTh MOXE OYyTH 3HAYHO
BUIIIOIO.

Ha ocHOBI mnporHo3dy mnomuTy i OIIIHKM €JacCTUYHOCTI MOXe OyTu
noOy/0BaHa MOJIENIb ONTUMIZAIll I[IHA. Y MPOCTOMY BHUIJISAI LUIbOBA (DYHKITIS
npuOyTKy MOKe OyTH 3amucaHa Tak:

() =@ —c)-D(®) - K), 3)

ne I1(p) — npuOyTOK MpH 1iHI p; ¢ — coOIBAPTICTh ouHUII ToBapy; D (p)
— MPOTHO30BaHMK MOMHMT NpH 1iH1 p; K (p) — momaTkoBi BuTpaTu abo mrpadu,
OB’ s13aH1 3 pU3UKaMHU Je(IuTy, HAJJIUIITKOBUX 3amaciB, pernyTalliiHUX BTpaT 49U
3HIDKCHHS JIOSUIBHOCTI KJIi€eHTIB. ONTHMalbHa K I[iHA BHU3HAYAETHCA SK: pP° =

argmax/I(p). [Ipote peanpHa 3a7a4a MIHOYTBOPEHHS CKIIAHIIIA 32 MATEMATUYHY
p

MakcHuMi3alio npuoyTKy. Tak, MiJIpPHEMCTBO MMOBUHHO BPaXOBYBAaTH CTpATETrivyH1
OOMEKEHHS: MIHIMAIbHY JOMYCTUMY MapKy, MaKCUMaJIbHy 4acTOTY 3MIHHU IliHH,
I[IHOBE TO3WIIIOHYBaHHS OpEHNy, peakilifd KOHKYpPEHTIB, MPaBOBI OOMEKEHHS,
MpaBWiIa aKIiid 1 JOSUTBHICTh KIIE€HTIB. TOMYy MpaKTUYHA CHCTEMa JHUHAMIYHOTO
I[IHOYTBOPEHHSI Ma€ BKJIIOYATH HE JIMIIE aITOPUTM ONTHMI3allii, a i 0ok Oi3Hec-
npaBwil. Hampukian, cucreMa Moxe 3a00pOHSATH ITIBUINCHHS I[IHA OULTBINE HIX
Ha TMEBHUM BIJCOTOK 3a KOPOTKHHM Tepios; ab0 HE MO3BOJSATH 3HWKYBATH IIHY

HIKYE MIHIMAJIBHOTO PIBHS MapixKi.
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Oco0OnuBe 3HAYCHHS Ma€ KOHTPOJIb SIKOCTI JaHUX. SIKIIO AaHl MICTATH
NOMWIKH, TO airoOpuTM MoOXe (opMyBaTH HENpPaBWIbHI PEKOMEHJALll].
Hampukman, skmio cuctemMa He BpaxyBajia, II0 TOBap OyB BIACYTHIA Ha CKJIaji,
BOHA MOXKE€ TIOMHJIKOBO 3pOOMTH BHUCHOBOK TIPO HH3BKHH IMOMUT. SIKIIO
HEIMPaBWJILHO BPAaXOBAaHO MPOMOAKIIIO, MOJCIb MOYXE IMEPEOIMIHUTH TPHUPOTHUN
MOMUT Ha TOBap. SIKIIO JaHi Mpo LIHK KOHKYPEHTIB 310paHi HEKOPEKTHO, CUCTEMa
MOKE€ PEKOMEHIYBATH I[iHY, sKa HE BIIMOBiTae peadbHOMY pHHKY. ToMy mepen
noOy/10BOI0 MOJieeil HeoOX1AHO 3a0e3MeYnTH NEPEBIPKY MOBHOTH, IOCTOBIPHOCTI
Ta aKTyaJIbHOCTI JaHUX.

BaxxauBUM MNpakTHUYHUM THTAHHSIM € TIOSCHIOBaHICTh Mojeieit. Jlms
KEpIBHUIITBA MiANPHEMCTBA HEAOCTATHHO OTPHUMATH JIMIIE PEKOMEHOBAHY IIiHY.
[loTpiOHO pPO3YMITH, YOMYy CHCTEMa IMPOMOHYE camMe TaKe pPIIIEeHHS: Yepes
3pOCTaHHS TIOMHTY, 3MCHIICHHS 3araciB, 3MiHY I[iHM KOHKYpPEHTa, CE30HHHU
dakTop abo 3MiHY TMOBEIIHKM KJIi€HTIB. be3 MOSCHEHHS aJaropuTMidHE
I[IHOYTBOPEHHSI MOE BUKIHMKATH HEIOBIpYy 3 OOKYy MEHEKEpIB 1 CTBOPIOBATH
PU3HUKH TTOMHJIKOBOTO 3aCTOCYBaHHS. ToMy, NOIUTBHO BUKOPUCTOBYBATH METOIU
iHTEepIpeTalii Mojenei, Takl sSIK aHalli3 BaKJIMBOCTI O3HAK, YaCTKOBI 3aJI€)KHOCTI,
SHAP-3nauenHs abo mopiBHsIHHS creHapiiB [11-13].

3anponoHoBaHa KOHIIENTyalbHa MOJENb 3acTocyBaHHs Big Data B anamisi
MOMUTY Ta I[IHOYTBOPEHHI Moke OyTH TMojaHa sIK  IOCJIJOBHICTh
B3a€MOINOB’ s13aHUX OJ10KiB (Puc. 4).

ITepeBara 11iei Mojeni mojsrae B ii MUKIIYHOCTI. CUCTEMa HE 3aBEPIIYEThCS
ITCTIsT BCTAHOBJICHHS I1iHU. BOHA moOCTiitHO 30Mpae HOBI JiaHi, OIIHIOE (PaKTHIHHUI
PE3yNbTAT 1 KOPUTYE MOMIEIb. Takuii MiaXi1 BIATOBIa€ yMOBaM Cy4aCHOTO PHHKY,
JIe TIOMHUT 1 KOHKYPEHTHE CEPEJOBHINE 3MIHIOIOTHCS IIBUIKO, a PIIICHHS MAarOTh
OyTH HE JNWIlle TOYHWUMH, a ¥ aJanTUBHUMHU. BogHOouac HEOOXIMHO BpaxoBYBaTH
PU3MKUA alTOPUTMIYHOTO I[IHOYTBOpeHHs. [lepmmit pusuk mOB’A3aHUN 13

MOXJIMBICTIO JUCKPUMIHALIMHOTO 200 HECTIPABEIMBOTO LIIHOYTBOPEHHSI.
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1. 36ip ularmx = 2. Iarerpauis ua}mx“— 3. Oumienns T2 HiATOTOBKA —
OTpMMjaHH%I l}.-l(t)op.\faulf 00’€iHaHHSA m(popmax.m YCYHEHHS TIOMHJIOK, TIPOMYCKiB,
3 BHYTPILIHIX i 30BHIlHIX B €D,IAHOM¥ CXOBHMLLI ay6uixatis i aHOMail,
JKepe. abo o3epi JaHMX.

6. OWiRIOBAHHSA €1ACTHIHOCTI— 5. IIporHo3yBaHHS MONUTY — 4. PopmyBaHHS 03HAK —
BU3HAYEHHA 4y TIUBOCT] <+— nobya0Ba Mojiesei, 1o CTBOPEHHS 3MIHHHX, SKi ONMCYIOTh | g~/
Sl i i i iHY, TIONKT, KIIEHTIB, CE30HHICTb,
OMATY 0 3MiHH 14iHH. OLIHI0KI0Th MaibyTHIH LiIHY i B, 8
obesar NPOAAXKY. KOHKYPEHTIB 1 30BHIIIHI YMOBH.
7. Ontumisanis ninm — 8. Konrpons pesyibraris — 9. Ilepenapyanns Moesnei —
BUOIp 1IHK 3 ypaXyBaHHAM TOPIBHSHHS POTHO3Y OHOBJICHHS ANTOPUTMIB
npubyTKy, Mapixi, 3anacis 3 (paKTHYHMMH 3 ypaxyBaHHAM
i cTpareriuHux 0OMeKeHb. TpOfiaXkaMH. HOBHX J[aHHX.

Puc. 4. Konnenryanbaa Mojienb 3actocyBanHsa Big Data B ananizi monuty ta
I[IHOYTBOPEHHI

Po3pobneno asmopom

Skimo cuctemMa BCTAHOBIIOE Pi3HI IIHM IS PI3HUX CIHOXHBa4iB 0e3
3pO3YMIUIOT0 €KOHOMIYHOTO OOIPYHTYBaHHS, I1€ MOXKE€ BUKIMKATH HETAaTUBHY
peakiito. Jlpyruii pu3MK TOB’sA3aHUN 13 HAAMIPHOIO YAaCTOTOK 3MIHM IiH.
CroxuBayi MOKYTh BTpadaTd MOBIPY IO MIAMPUEMCTBA, SKIIO IiHA 3MIHIOETHCS
3aHAJITO YacTO a00 34AETHCSI BUMAIKOBOIO. TPETi PU3HK TMOJIATA€ B MOMKJIHBOCTI
ANITOPUTMIYHOT KOOPAMHAIIIT, KO aBTOMAaTU30BaH1 CUCTEMH PI3HHUX MiMPUEMCTB
MOYMHAIOTh pearyBaTd OJHA HAa OJHY TaKUM YHHOM, W0 KOHKYPEHIIis
MOCJIA0TIOETHCS. UeTBepTHil pU3MK — 3aJIEKHICTh Bl JAHWX HU3BKOI SKOCT1 200
MOJIEJICH, SIKi HE BPaXxOBYIOTh 3MiHY 30BHINIHIX YMOB.

3 ypaxyBaHHSM ITUX PU3HKIB JOIUTFHO 3aCTOCOBYBATH MPUHITUII «TIOJMHA B
KOHTYp1 ynpasiiHHsS». 1le o3Hayae, 110 aaropuT™ MOXKE TOTYBaTH pEeKOMEHaIlli,

aje OCTaTO4YHE pIIIeHHS, a00 KOHTPOJb 3a MEXKaMH aBTOMATHYHUX 3MIH Mae
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3aJMIIaTUCS 3a BIANOBIIAIbHUMU (paxiBUsAMH. Takuil miaxig ocoOIMBO BaKIUBUM
y CTpaTeriyHUX TOBAPHUX KaTEropifx, MiJ 4ac KPU30BUX CHUTYyaLld, MPHU PIZKUX
KOJIMBaHHSX PUHKY, a00 y BHIaJKax, KOJW 3MIHA I[IHKU MOXE€ MAaTH 3HAYHUU
penyTauiiHui eQexT.

Tak, mnpomec onTumizalii METOMIB OOpPOKM BEJIHMKUX JaHHUX Mae
pO3IJIAJIaTUCA HE JIMIIE SK TEXHOJOTIYHMM pecypc sl 30epiraHHs BEIMKUX
MacuBiB 1H(oOpMalii, a sIK METOJO0JIOTITYHA OCHOBA aJalTHUBHOTO I[IHOYTBOPEHHS.
BoHna no3Bossie mepeitu BiJl CTATUYHOTO MIIXOAY O I[IHU JI0 JTUHAMIYHOTO, Bif
arperoBaHoOro aHali3y MOMUTY — JI0 CETMEHTHOI'O, B/l IHTYiTUBHHUX PIIIEHb — J10
pillieHb, 3aCHOBAaHMX Ha JOaHuX. Pa3oM 13 TuUM, €(EKTHUBHICTH TaKOro MIIXOIY
3QJICKUTH B1Jl IKOCT1 JaHUX, TPABUIIBHOCTI MOJIENICH, HAIBHOCT1 O13HEC-00MEKEHb
1 3JaTHOCTI NIANPUEMCTBA IHTErPyBaTH aHANITUKY B peajbHl YIPaBIIHCHKI
IPOLIECH.

Bucnosku

VY pesynbTrati OCHIiKeHHs JoBeeHo, 1o Big Data cyTTeBo 3MiHIOE MIAXia
70 aHaji3y MOMWUTY Ta LIHOYTBOPEHHs. SIKIIO TpaauiiiiHI METOAM MEepPEeBa’KHO
CIIMpaJMCsl Ha ICTOPUYHI TPOJaXKi, BUTpPATH Ta 3arajbHy OI[IHKY PHHKY, TO
CydacHi MIAXOJIW JO3BOJSIOTH BPAaxXOBYBAaTH 3HAYHO MUK HaGIp (akTopis:
MOBEJIHKY CITOKHBadiB, IU(PPOBI CIIIM KOPUCTYBauiB, CE30HHICTh, KOHKYPEHTHI
I[iIHA, TPOMOAKIii, B3aJMIIKKA TOBapy, 30BHIIIHI EKOHOMIYHI yMOBH Ta
HECTPYKTYpPOBaH1 JaHi. 3aBISKH I[bOMY MIANPUEMCTBO OTPUMYE MOKIIUBICTH
TOYHIIIIE TIPOTHO3YBATH TOIMHUT 1 MPUAMATH OB OOTPYHTOBAHI IIHOBI PIlIICHHS.

Oo6rpynToBaHo, mo edextuBHe BukopucTanHs Big Data B miHOyTBOpeHHI
noTpedye MiTICHOT CUCTEMH, sIKa TTOEAHYE 301p JaHUX, X OUHUIICHHS, (POPMYBaHHS
03HaK, IMPOTHO3YBaHHS MOMUTY, OI[IHFOBAHHS IIHOBOI €JTaCTUYHOCTI, ONITHMI3aIlil0
[[IHA, KOHTPOJIb PE3yNbTATIB 1 NEepeHaB4aHHS Mojeneil. Came Taka IMKIIYHA

CTPYKTYypa JI03BOJISI€ aIallITYBATH I[IHOBY MOJITUKY /10 MIHJIMBUX PUHKOBUX YMOB.
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IToxa3zaHo, 1ITO0 OIIIHIOBAHHS IIIHOBOI €JACTUYHOCTI € OJHHMM 13 KIIIOUOBHX
enemeHTiB Big Data-anamiTvku B HiHOyTBOpeHHI. Ha BinIMiHY BiA TpaIuLiHOIO
MNIAXOAY, SKHM 4YacTo Onepye CepelHIMH 3HA4YeHHSIMH, Cy4YacHa aHaJliTUKa
J03BOJISIE BHM3HAYAaTH €JIACTUYHICTh JJII OKPEMHUX KIIEHTCHKUX CETrMEHTIB,
pErioHiB, KaHAIIB MPOJAXy, TOBAPHUX KaTeropii 1 yacoBux nepioAis. Lle cTBoproe
nepeayMOBH AJis OUIbII TOYHOI'O Ta THYYKOTO YIPABIIHHS I[IHAMHU.

3arajoM, JAMHAMIYHE IIHOYTBOPEHHS MAa€ pO3IIIAAaTUCA HE JIMIIE SK
IHCTpPYMEHT Makcumizalii npuOyTKy, a K KOMIUIEKCHUH yHpaBIiHCHKUN
MEXaHi3M, SKAWA TOBMHEH BpPaXOBYBaTH CTpATEriuHi OOMEKEHHS, JIOSJIbHICTb
KJIIEHTIB, CIIPABEAJIUBICTh I[IHU, KOHKYPEHTHE CEpEIOBUIIIE Ta MPABOBI PU3UKH.

A TIepCNeKTHBHU MOJANBIINX JTOCTIIKEHb MAIOTh MOJSAraTH y po3poOJIeHH]
NPUKJIAJHUX MOJIEJNEH OIIHIOBAHHS €JIACTHUYHOCTI MOMUTY JJIA PI3HUX Tally3ei,
CTBOpPEHHI T1OpUIHUX MOJENEH MPOrHO3yBaHHS, SIKI MOEIHYIOTh €KOHOMETPHUUHI
METOAM Ta MAIIMHHE HAaBUaHHS, a TAaKOX Yy BHUBUEHHI €THMYHUX 1 INPaBOBUX
aCIeKTIB IEpPCOHATI30BAaHOIO Ta AJTOPUTMIYHOTO LIHOYTBOpeHHsS. OKpemMum
HNEpCIEeKTUBHUM  HANpsIMOM €  pO3pOOJIEHHS  MOSICHIOBAaHUX  Mojenei
IIIHOYTBOPEHHS, K1 JO3BOJISIOTH HE TUTLKM PEKOMEHIYBAaTH ONITUMANIBHY IIIHY, a

OOTpYHTOBYBATH 11 711 MEHEHKEPIB, PETYIATOPIB Ta CIIOKUBAYIB.
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OCOBJIMBOCTI ICUXOCOMATHUYHUX ITPOSABIB CTPECY Y
HACEJIEHHSA B YMOBAX BO€EHHOTI'O CTAHY

FEATURES OF PSYCHOSOMATIC MANIFESTATIONS OF STRESS
IN THE POPULATION UNDER MARTIAL LAW CONDITIONS

Anomauyis

VY crarti po3rasHyTO OCOOJHMBOCTI NMCHUXOCOMATHYHUX TPOSIBIB CTPECY Y
HACEJICHHS B YMOBaX BOEHHOTO CTaHy. AKTyallbHICTh JOCIHIIPKCHHS 3yMOBIICHA
TPUBAJIMM BIUIMBOM BOE€HHUX CTPECOPIB, II0 BKIIOYAIOTH 3arpo3y JKUTTIO, BTPATy
COITIATbHUX 3B’SI3KIB, BUMYIICHE IEPECEICHHs, CKOHOMIYHY HECTaOLIBHICTh Ta
XpOHIYHY HEBU3HAYCHICTh MAaHOyTHBOTO, SKI MPU3BOAATH 10 3HAYHOTO
MICUXOEMOIIHHOTO HAMPYKEHHS Ta MOPYIIEHHS MCUX0(]i31070TiyHOI piBHOBArH
ocobuctocti. MeTor CTarTi € TEOPETUYHHUI aHaTI3 MCUXOCOMATHUYHUX TPOSBIB
CTpecy B yMOBax BiffHH, BH3HAYCHHS OCHOBHHX IICHXOJIOTTYHHX MEXaHI3MIB iX
BUHUKHEHHSI Ta OOIPYHTYBAaHHS HANpsIMIB TICUXOJIOTIYHOI TPODITAKTHKA 1
MIATPUMKH HaceJeHHS. Y poOOTi BUKOPUCTAHO METOJ| TEOPETUYHOTO aHai3y,
y3araJibHeHHS Ta CHCTEMAaTH3allli HayKOBHX JDKEpEN IMOAO0 MpOoOJIeMHU BIUIUBY
CTpeCy BOEHHOI'O Yacy Ha TNCUXiuHe Ta (I3UYHE 370pOB’ s JIOAUHU. BcTaHOBIEHO,

[0 TPUBAJIUN BIUIMB CTPECOr€HHUX (DAKTOPIB MNPU3BOJAUTH JO BUCHAKEHHS
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aJanTaliifHUX PECcypciB OpraHi3My, XpOHIUYHOI aKTHBaIlli CTPECOBUX MEXaHI3MIB
Ta MOpYyLEHHsI (YHKLUIOHYBaHHA HEPBOBOI, €HIOKPUHHOI Ta IMyHHOi cUCTEM. Y
pe3ysbTaTi LBOrO TCHUXIYHI MEPEeKUBAHHSA TPAHCPOPMYIOTHCS Yy COMAaTHYHI
CUMITOMH, IO MPOSBISIIOTHCS y BHIVISIAL TOJOBHOTO OO0JII0, MOPYIICHH CHY,
CepLIEBO-CYAMHHUX pO3MaJiB, M S30BOTO HAMPYXKECHHS, MUTYHKOBO-KHIIKOBHX
nuc(yHKITINA Ta 3arajibHOI acTeH13allii opraHizmy. JloBeaeHo, 110 MCUX0COMaTU4H1
NpOSIBU CTpeCy MarTh OaraToakTopHy HpuUpoay Ta (OPMYIOTHCS BHACTIIOK
B3a€EMO/II1 MCUXOJIOTTYHUX, (PI310JOTTYHHX 1 CONIATbHUX YNHHUKIB. BaxkuBy poJib
y iX pO3BUTKY BIAIrpalOTh MOCTTPABMATUYHI CTPECOBI peakilii, AeNPECUBHI CTaHHU,
MiJBUIIICHA TPUBOXXHICTh, a TaKOX 1HJIUBIIYyaIbHO-TICUXOJIOT1YHI OCOOJMBOCTI
O0COOMCTOCTI, 30KpeMa pIiBeHb CTPECOCTIMKOCTI Ta CGHOPMOBAHICTh KOITIHT-
cTpateridi. HaiOinpin BpasnWBUMHU 10 PO3BUTKY ICHUXOCOMATHYHUX IOPYIICHb
BU3HAYEHO BHYTPIIIHBO NMEPEMIIIEHUX 0CI0 Ta 0ci0, siKi 0e3mocepeAHBO MEePEKUITH
NICUXOTPaBMYIOUl MOAli. Y3arajibHEHO, 10 PO3BUTOK NMCHUXOCOMATHUYHHUX IPOSBIB
HE € HEMHHYYMM HAaCIIIKOM CTpecy, OCKUIbKM e(eKTHBHA TICUXOJIOTIYHA
CaMOpEryJsillisg, BUKOPUCTAHHS KOHCTPYKTHMBHUX KOITIHT-CTpaTeriil, colliaibHa
MiATPUMKA Ta CBOEYACHA TMCUXOKOPEKIIIHHA JIOOMOra CYyTTEBO 3HIKYIOTh PU3HUK
ix BuaukHeHHS. [limkpeciieHo 3HaYeHHs MPOdUIAKTHYHUX 3aXO0iB, CIIPSIMOBAHUX
Ha 3MIIIHEHHS TICUXOJIOTIYHOI CTIMKOCTI HACEJIeHHs B YMOBaX TPHUBAJIOTO
BOEHHOT'O CTPECY.

Knrwouosi cnosa: ctpec, ICMXocoMaTHUKa, BOEHHUHN CTaH, MICHUXIYHE 3I0POB 4,
IICUXOCOMATHUYHI TIPOSIBH, CTPECOCTIWKICTh, KOITIHT-CTPATETii, IICUXOJIOTIYHA

JOIToMOra.

Abstract. The article examines the features of psychosomatic manifestations
of stress in the population under conditions of martial law. The relevance of the
study is determined by the prolonged impact of war-related stressors, including

threats to life, loss of social connections, forced displacement, economic
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instability, and chronic uncertainty about the future, all of which lead to significant
psycho-emotional tension and disruption of an individual’s psychophysiological
balance. The aim of the article is to provide a theoretical analysis of
psychosomatic manifestations of stress in wartime conditions, to identify the main
psychological mechanisms of their development, and to substantiate directions for
psychological prevention and support of the population. The study employs
methods of theoretical analysis, generalization, and systematization of scientific
sources addressing the impact of wartime stress on human mental and physical
health. It has been established that prolonged exposure to stressogenic factors
leads to the depletion of the organism’s adaptive resources, chronic activation of
stress mechanisms, and disruption of the functioning of the nervous, endocrine,
and immune systems. As a result, psychological experiences are transformed into
somatic symptoms manifested as headaches, sleep disturbances, cardiovascular
disorders, muscle tension, gastrointestinal dysfunctions, and general asthenization
of the organism. It has been demonstrated that psychosomatic manifestations of
stress are multifactorial in nature and arise from the interaction of psychological,
physiological, and social factors. A significant role in their development is played
by post-traumatic stress reactions, depressive states, increased anxiety, as well as
individual psychological characteristics of the personality, particularly the level of
stress resilience and the formation of coping strategies. Internally displaced
persons and individuals who have directly experienced psychotraumatic events
have been identified as the most vulnerable groups to the development of
psychosomatic disorders. It is summarized that the development of psychosomatic
manifestations is not an inevitable consequence of stress, as effective
psychological self-regulation, the use of constructive coping strategies, social
support, and timely psychocorrectional assistance significantly reduce the risk of

their occurrence. The importance of preventive measures aimed at strengthening
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the psychological resilience of the population under conditions of prolonged
wartime stress is emphasized.
Keywords: stress, psychosomatics, martial law, mental health, psychosomatic

manifestations, stress resilience, coping strategies, psychological support.

Ilocmanosxka npobaemu. CydacHi cycnuibHI TpaHchopmaii, MoB’s3aHi 3
NOBHOMACIITAOHOIO BiiHOIO B YKpaiHi, CTBOPIOIOTH O€3MpeleICHTH] BUKIUKH JJIs
NICUXIYHOTO Ta (PI3UYHOTO 37]0pOB’sI HaceleHHs. TpuBaie nepeOyBaHHS B yMOBax
BOEHHOT'O CTaHY CYIPOBOJIKYETHCS TOCTIHHUM BITMBOM CTPECOTCHHUX YMHHHKIB,
cepell SKUX 3arpo3a JKUTTIO Ta 3J0pOB’I0, BTpara OJIM3BKUX JIFOACH, BUMYIICHE
NEPEeMIIICHHS, PYWHYBaHHS  3BUYHOTO  CIIOCOOY  JKUTTS, CKOHOMIYHA
HeCTaOUIbHICTh,  1H(QOpMAIlliiHE  TEpEeBaHTAXKEHHS  Ta  HEBU3HAYCHICTH
MaiOyTHboro. CykymHa Ais mux (hakTopiB CIHPUYMHSE 3HAYHE TCUXOEMOIlIHHE
HANPYXEHHS, SIKe MOKe Ha0yBaTH XPOHIYHOT'O XapaKTepy Ta HETaTUBHO BIUIMBATU
Ha (QYHKI[IOHYBaHHS OpPraHi3My JIFOINHHU.

Bimomo, 110 cTpec € NMPUPOIHOI aJanTaiifiHOI PEaKIli€l0 OpraHizMy Ha
30BHIIIHI Ta BHYTPIITHI BUKIUKH. [IpoTe B cuTyaIlissx TpuBajaoro abo HaaMipHOTO
IICHXOEMOI[IHHOTO  HABaHTAKEHHS  aJanTalliifiHl  MEXaHi3MH  IOCTYTOBO
BUCHAXYIOTHCS, II0 MPU3BOJUTH O MOPYIICHHS NCUXO0(]I1310J0T14HOT PIBHOBATH.
VY Takux yMoOBax IICHUXOJIOTIUHI TMEPEKUBAHHS HEPIAKO TPaHCPOPMYIOTHCS Y
COMATH4YHI CHUMIITOMH, SIKI MOXYTh TPOSIBISTACA Yy BHUIJISIAI TOJOBHOTO OOIIO,
NOpYyLIEHb CHY, CEpLEBO-CYAUHHUX pO37aliB, M’ SI30BOI0  HANpy>KEHHS,
[IUTYHKOBO-KUIITKOBUX TMOPYIICHb, XPOHIYHOI BTOMH Ta IHIIUX ()YHKIIOHATBHUX
3MiH opraHizmy. [lomiOHI sBUIIA PO3TIIAAAIOTHCS B MEXKaX MCHUXOCOMATHYHOTO
MiAX0MY, SKUH aKIIEHTYE yBary Ha TICHOMY B3a€MO3B’ 3Ky TICUXIYHHX MPOIIECIB Ta
(b13UYHOTO 3/TOPOB’ S TIOUHHU.

Oco0nKBO1 aKTyallbHOCTI MpoOJieMa ICUXOCOMAaTUYHUX IMPOSIBIB CTpeCy

Ha6YBa€ B YMOBAax BO€HHOI'0O CTaHy, KOJIM 3HAa4YHA 4YaCTHHA HACCJIICHHA nepe6yBa€
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MiJ BIUIMBOM TPUBAJIOTO CTpecy pi3HOi 1HTEHCUBHOCTI. [locTiiiHe oOdYiKyBaHHS
HeOe3MNeKH, MepPeKWBAHHS TPUBOTH, CTpaxy, OE3MOpPagHOCTI Ta HEBU3HAUEHOCTI
MOXYTh CHPHUATH BUHUKHEHHIO Ta TIOCHUJICHHIO IMCHXOCOMATHYHUX CHUMIITOMIB
HaBITh y 0C10, Kl paHille HE Maju CYTTEBUX MpobieM 31 310poB’saM. BoaHouac
(13UUHI CKapru 4acTo COPUUMAIOTHCS SIK OKPEMI COMATH4YHI 3aXBOPIOBaHHS, TOI1
AK iXHIA 3B’S30K 13 TICHUXOEMOLIMHHUM CTaHOM 3aJMIIAETbCA HEAOCTATHBO
YCBIZOMJIEHUM SIK CAMUMMU JIIOABMHU, TaK 1 (axiBUAMU PI3HUX Tally3eu.

AKTYyanbHICTh JOCHIDKEHHS 3yMOBJEHA TaK0X HEOOXITHICTIO PO3pOOKHU
e(eKTUBHUX 3aXOIB MCHUXOJIOTTYHOI MPOQPUIAKTUKHA Ta MIATPUMKHA HACEJEHHS B
yMOBaX TPUBAJIOTO BOEHHOTO cTpecy. Busuenns 0co0MBOCTEM
NICUXOCOMAaTUYHHUX TPOSIBIB CTPECy O3BOJISIE TJIMOIIE 3pPO3YyMITH MEXaHi3MH
BIUIMBY TICUXOTPaBMYIOUMX TOJid Ha (i3udHEe 3I0pOB’S JIIOJUHU, CBOEYACHO
BUSIBJISITH PU3HKHU PO3BUTKY IICUXOCOMATHYHUX TMOPYIICHD Ta BU3HAYATH HATIPSIMHU
HaJaHHS TICUXOJIOTTYHOT JOTIOMOTH.

Ananiz ocmawumnix Oocnioxcenv I nyonikayiu. BifiHa € TMOTY)XHUM
NICUXOTPABMYIOYUM YUHHUKOM, SIKHH CYTTEBO BITMUBAa€ Ha MCHUXIYHE Ta (Di3UUHE
3I0pPOB’S JIIOIMHU. YMOBH BOEHHOTO CTaHY XapaKTEPU3YIOThCS BUCOKHUM PIBHEM
HEBU3HAYEHOCTI, MOCTIMHOIO 3arpo30I0 YKUTTI0, BUMYIICHOK 3MIHOIO 3BUYHOIO
crioco0y JKHUTTS, BTPATOI COIIaJbHUX 3B’S3KIB Ta 3HAYHUM EMOIIHHUM
HanpyxeHHsM. TpuBane mepeOyBaHHS B TaKUX yMOBaxX MPU3BOAUTH J0O
GopMyBaHHS  XpOHIYHOTO CTpeCy, SKHH HEraTUBHO IIO3HAYAEThCS  HA
(GYHKITIOHYBaHHI PI3HUX CHCTEM OpraHi3My Ta MOKE MPOSBISTUCS Yy BUTIISII
NICUXOCOMAaTUYHUX MOPYLICHb.

HaykoBIli HarojomyroTh, 0 CTPECOBI MEPEKUBAHHS, MOB’SI3aHI 3 BIIHOIO,
YacTO CYNPOBOKYIOTHCSI MiJBHUIEHUM pIBHEM TPUBOTH, CTpaxy, €MOLIWHOT
HaAIMpyTd, TPUTHIYEHOCTI Ta BiMUyTTIM HebOe3nekn. B yMmoBax Haa3BHUaWHUX
CUTyallli BOEHHOIO 4Yacy BIIOYBalOThCA CYTTEBI 3MIHM Yy (DYHKI[IOHYBaHHI

MICUXOEMOIIMHUX TMPOIECIB OCOOUCTOCTI, IO MPOSBISAIOTHCA y MIABUIICHIN
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TPUBOXKHOCTI, €MOLIMHIN HeCTaOLIbHOCTI, TPYAHOLIAX KOHLEHTpalli yBaru Ta
MOPYLICHHSAX aJanTaliiHuX MexaH13MiB [4]. Taki 3MIHU CHIPUSAIOTh BUCHAXKEHHIO
MICUXIYHUX PECYPCIB MIOAUHH Ta MiIBUIIYIOTh PU3HK PO3BUTKY MICUXOCOMATHUYHUX
peaKIlii.

OpHuM 13 HAWOUIBII MOIIMPEHUX HACHIJIKIB TPUBAJIOIO BIUIUBY BOEHHOTO
cTpecy € (opMyBaHHS MOCTTPaBMAaTHUYHUX CTPECOBHUX peakiliil. Sk 3a3HavyaroTh
K. B. Aiimenos ta 0. O. AceeBa, miciig moyaTKy NOBHOMACIITaAOHOTO BTOPTHEHHS
3HaYHa YaCTUHA HACEJICHHS YKpaiHU IEMOHCTPYE CUMIITOMH MOCTTPaBMATHYHOTO
CTPECOBOTO pO3JIaly, Cepell sIKUX HaB’S3JIMBl CHOraayd MpO TpaBMaTU4HI MOAII,
MOPYIIEHHS CHY, IIJIBUIIIEHA HACTOPOXKEHICTh, €MOIliifHa 30yIJIUBICTh Ta
YHUKHEHHSI CHUTYyallid, MOB’sA3aHUX 13 TpaBMatuyHuM JnocBigoMm [1]. Tpuaine
30epeKeHHs] TAKMX CHMIITOMIB HETaTUBHO BIIMBAE HE JIMIIEC Ha TMCUXIYHE, a i Ha
¢i13uuHe 3710pOB’ S OCOOUCTOCTI.

[lcuxocoMaTnyHUM MiAXIT IPYHTYETHCS HAa BU3HAHHI TICHOTO B3a€EMO3B’SI3KY
MDK TICUXIYHUMHU TEPEKUBAHHAMH Ta COMAaTUYHUMU TpoliecamMu. Y HOCHIIKEHH1
B. Oropenka, T. llycrepman Ta €. JlixomeTroBa BCTAHOBJICHO, IO OCOOH, SKi
3a3HaIM TICUXOCOINIAIBHOTO CTPeCy B yMOBax BOEHHOTO KOH(IIKTY, YacTo
MOBITOMJISIIOTH TIPO PI3HOMAHITHI COMAaTUYHI CKapTH, cepell SKUX TOJIOBHHU O1llb,
MOPYIIEHHS. CHY, CEpPIEBO-CYAMHHI CHMITOMH, XPOHIYHA BTOMA, MOPYIICHHS
(GYHKIIIOHYBaHHS NUIYHKOBO-KHIIIKOBOI'O TPAKTy Ta 3arajibHe IOTIpIICHHS
camorniouyTTs [5]. OTpumaHi pe3ylbTaTH CBiIYaTh PO TE, IO TPUBAIUU
MICUXOEMOIIHUN CTpec MOoXke TpaHchopMmyBaTucs y (i3UdHI CUMIITOMHU HaBITh 3a
BIJICYTHOCT1 OpTraHIYHUX 3aXBOPIOBAHb.

OcoOmmBy yBary mpoOjieMi IICHXOCOMAaTHYHHUX IIPOSIBIB  BIHCHKOBOI
ncuxorpaBmu npuaisaroTe H. B. Konsaenko, H. O. bauypina, X. C. XXusaro, M.
M. [onmra ta O.JI. Homma. [locmigHuku 3a3Ha4yaroTh, MO0 MCHXOTPABMYIOUi
noJlii BOEHHOTO Yacy MOXYTh MPOBOKYBATH BHHUKHEHHS IIHPOKOTO CHEKTpa

MICUXOCOMATUYHUX CHMIITOMIB, 30KpeMa TOJIOBHOTO OOJII0, TaxiKap/ii, KOJWBaHb
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apTepiaJIbHOTO TUCKY, OOJII0 y CIIUMHI Ta M’si3aX, pO3JIaJiB TpaBiICHHs, O€3COHHS Ta
MiABUINEHOT BTOMuOBaHOCTI [3]. HaykoBui MiAKpECHO0Th, 0 MEXaHI3M
BUHUKHEHHS TaKUX TIPOSBIB IOB’S3aHUN 13 TPUBAJIOI AKTHUBAIIIEID CTPECOBUX
peakIliii opraHiaMy Ta OpYyIIEHHSIM poOOTU HEUPOECHTOKPUHHOI CUCTEMH.

BaxTMBUM YMHHHKOM PO3BUTKY MCUXOCOMATUYHUX TIOPYIICHD € JACTIPECUBHI
CTaHM, Kl HEPIIKO BUHUKAIOTH YHACIIAOK TPUBAJIOrO MEpPEXKUBAaHHA CTpecy. Sk
3azHavaroTh JI. [lubyx, M. Ilanbunnceka ta H. XMens, genpecis Moxke BUCTYNaTH
OJTHUM i3 KIFOYOBUX  TICHXOJIOTIYHMX  TMPEIUKTOPIB BUHUKHCHHS
TICUXOCOMATHYHHMX PO3JIaJiB, OCKLIBKH CYMPOBOIKYETHCS XPOHIYHUM EMOIIHHUM
HAMPY>KCHHSM, TOYYTTSAM  O€3HaIIMHOCTI Ta 3HIDKCHHSAM  aJanTamiiiHuX
MOJKJIUBOCTEH opraHizmy [8]. ¥ Takux BHNaAKaxX IMCHXIYHUN TUCTPEC 3HAXOIUTH
CBOE BioOpakeHHs y (I3MYHUX CHUMIITOMAax, SIKI 3HAYHO MOTIPIIYIOTH SIKICTb
KUTTS JIFOTHHH.

3HAYHOTO TMICHUXOJIOTIYHOTO HABAaHTAXEHHS 3a3HAIOTh TAKOX BHYTPIIIHBO
nepeMirieHi ocoOu, SKi 3MYIICeH1 aJanTyBaTUCS O HOBHX YMOB KHUTTA. 3a
pesynapratamu nociaimkeHHs I. B. Tepkymnosoi, O. O. JlutBunenko ta H. B.
MUKOJICHKO, Yy BHYTPIIIHBRO TMEPEMIIICHUX O0cCi0 CIOCTepIraloThCcsl BHCOKI
MOKa3HUKU TPUBOKHOCTI, JCTPECUBHUX IEPEKUBAHb Ta CTPECY, IO CTBOPIOE
NEepeyMOBU JUIsi BUHUKHEHHS TICMXOCOMAaTHYHHUX pEaKIliii pI3HOTO CTyHeHs
BUpaxeHOCTi [7]. BTpaTa 3BHYHOro COIIAJIBHOTO CEpPEIOBUINA, HEBU3HAYCHICTH
MaiOyTHBOIO Ta TPYAHOIII aJamnTaiii IMOCHJIIOIOTh HETaTMBHUK  BIUIUB
TICUXOEMOIIIHHOTO HAIMPYy>KEHHS Ha (Pi3UYHE 37T0pOB’S.

HaykoBi mpami S. PaeBcekoi Ta H. Tsepmoxmi6, a Takox 3. P.
[MafixmicmamoBa i A. C. KoBTyHa 3acBimuyioTh, M0 BAKIWBUM UYHHHHUKOM
3amo0iraHdsl HETaTHBHUM HACIIAKaM CTPECy € PO3BUTOK CTPECOCTIMKOCTI Ta
e(heKTUBHUX KOITHT-cTpaterid [6; 9]. Bucokuii piBeHb ICHUXOJIOTIYHOI CTIHKOCTI
crpusie OUThII YCHIIIHIA aganTamnii A0 HECHPHUSTIMBUX YMOB Ta 3HMXKYE PU3UK

BHMHHWKHCHHA AK HCI/IXOJ'IOFi‘-IHI/IX, TaK 1 ICUXOCOMATHYHUX IIOPYUICHB.
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VY cBowo uepry, M. Illlomma, O. [onma, X. XwuBaro, H. bauypina Tta
H. Konsiienko HaArojiomyrTh Ha BaXXJIUBOCTI CBOEYACHOI TMCUXOJOTTYHOT
JIOTIOMOTH HACEJICHHIO B yMOBax BiMHU. JlOCHiHMKU Bi3HAYAIOTh MO3UTUBHUUI
BIUIUB TICUXOKOPEKIIMHUX 3aXOAiB, 30KpeMa apT-TepalneBTUYHUX METOAIB, Ha
3HIDKCHHSI PIBHS TPUBOTH, EMOIIHHOTO HANpPYXEHHS Ta IHIIUX HETaTHBHUX
MCUXIYHUX CTaHIB, fAKI MOXYTb BUCTyHaTH MIAIPYHTAM g (OpMYBaHHS
NICUXOCOMATUYHUX po3nafis [10].

TakuM 4YHHOM, YMOBH BOEHHOTO CTaHy € TOTY)XHHUM CTPECOTCHHUM
(akTOpoM, SIKMI CYTTEBO BIUIMBA€E HA MCHUXIYHE Ta (Pi3UUYHE 3A0POB’SI HACEJICHHS.
TpuBane mcuxoeMoIliiiHe HaNpyXXEHHsI, IMOB’S3aHE 3 TEPEKUBAHHAM BOEHHUX
NOJIiH, CIPHUS€ BHHUKHEHHIO IMMMPOKOTO CIIEKTpa IICHXOCOMATHYHHUX IPOSBIB,
cepel SKMX HalOUTBII MOMIMPEHUMU € TOPYIICHHS CHY, TOJIOBHUH Oib, CEPIIEBO-
CYIVWHHI Ta NUIYHKOBO-KHUINKOBI pO3/laad, XpOHIYHA BTOMa Ta M S30BE
HanpyxXeHHs. BifgTak akTyandbHUM 3aBJaHHSIM CY4acHOI MCUXOJIOTIi € MOJaibliie
BUBUEHHS MEXaHI3MIB (DOpMyBaHHSI MCHUXOCOMATHYHUX TMOPYILIEHb Ta PO3poOKa
e(hEeKTUBHUX 3aXOIB TCHUXOJIOTTYHOI MPOPUIAKTUKA W MIATPUMKH HACEJICHHS B
YMOBaX BOEHHOTO CTaHy.

Memorw cmammi € TEOPETHYHHH aHalli3 OCOOJMBOCTEH INMCHUXOCOMATHYHUX
NPOSIBIB CTPECY y HACEJEHHS B yMOBaX BOEHHOI'O CTaHy, BU3HAYECHHS OCHOBHHX
IICUXOJIOTIYHUX MEXaHI3MIB X BHHHKHECHHS Ta OOIPYHTYBaHHs HampsMiB
MICUXOJIOTTYHOT PO ITAKTUKY 1 MIATPUMKHU OCi0, sIKi mepeOyBaroTh ITiJl BIUTMBOM
TPUBAIMX CTPECOTCHHUX YNHHUKIB.

Buknao ocnosnoco mamepiany. llcuxocoMaTH4HI TPOSIBU € OJHUM 13
HAWUTIOMMPEHIIUX HACTIAKIB TPUBAJIOTO BIUIMBY CTPECOTEHHUX (aKTOpIB Ha
OCOOUCTICTh. Y CydacHI! MCHUXOJIOTI] MCUXOCOMATHUKA PO3TISIAETHCS SK HAMPSM
JIOCIIJDKCHb, IO  BHBYAE€  B3a€EMO3B’SA30K  IICHXIYHHUX  TIPOIECIB 13
(YHKI[IOHYBaHHSIM OpraHi3My JIIOJUHU Ta MEXaHI3MU BIUIMBY EMOLIMHUX

MepeXMBaHb HAa BUHUKHEHHS U mepelir coMaTU4YHHX mnopyuieHb. OcoOIuBOro
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3Ha4YEeHHS MpoOJieMa MCUXOCOMAaTUYHUX MPOsIBIB HaOyBa€e B yMOBaX BOEHHOTO
CTaHy, KOJM 3Ha4YHAa YacTHMHA HACEJICHHs IepeOyBae IMiJ BIUIMBOM XPOHIYHOI'O
CTpecy, TOB’S3aHOTO 13 3arpo30l0 J>KUTTIO, BTPaTOK OE3IMEeKH, BUMYIIECHUM
MepecesieHHsIM, pPYWHYBaHHSM  COIllaJIbHUX 3B S3KIB Ta HEBU3HAYECHICTIO
MaiOyTHHOTO.

Boennuil craH cTBOpIO€E YMOBU JJisl TMOCTIHHOI aKTHBalli CTPECOBUX
MeXaHi3MiB opraHizmy. Ha BimMiHy BiJ] KOPOTKOYACHOI'O CTpeCy, SIKMM BUKOHYE
ajanTamiiiny (yHKII0, XpOHIYHUNA CTpeC CIPUUYMHSIE BUCHAXKEHHS (P131070TTYHUX
Ta MCUXOJOTIYHUX pecypciB ocobucTocTi. Ak 3azHavatoth 1. O. MocksiH, JI. M.
[Tomimyx ta O. B. YcTsaHcbKa, Mg 4yac HaA3BUYAMHUX CUTYallli BOEHHOTO Yacy
CIIOCTEPITAIOThCS  CYTTEBI 3MIHM TICUXOCMOIIIWHUX TMPOIECIB JIFOJUHU, IO
NPOSIBIISIIOTHCS  MIIBUIIEHHSIM PIBHS TPUBOTH, EMOIIIITHOIO HECTaOLIbHICTIO,
JPATIiBJIMBICTIO, TTOPYIICHHSAM yBaru Ta 3HWKCHHSAM aJanTalliiHUX MOMJIHBOCTEH
[4]. TpuBane mnepeOyBaHHS B TaKOMY IICUXO€MOLIMHOMY CTaHl CTBOPIOE
NepeyMOBH JJI1 BAHUKHEHHS PI3HOMaHITHUX TICUXOCOMAaTUYHUX CUMIITOMIB.

BaxxnuBuM  HaAcHIIKOM TEpPEKUBAHHA BOEHHUX TOAIA € PO3BUTOK
MOCTTPaBMAaTUYHUX CTPECOBUX peakiliid. [licis moyaTky moBHOMAacIITaOHOT BIHHU
B YKpaiHi 3HaYyHO 3pocia KUIBKICTh OCi0 13 CHMOTOMaMH IMOCTTPaBMATHUYHOTO
CTPECOBOTO pO37aay, SKI TMPOSBISIOTHCS Y BUIJIAAI HaB S3JIMBUX CIIOTAIIB,
MiBUIIEHOT HACTOPOYKEHOCTI, MOPYIICHb CHY, €MOIIHHOT HAIIPYTH Ta YHUKHEHHS
HarajJyBaHb Mpo TpaBMaTudHi moxii [1]. JocmigHuku miAKPECIIO0Th, 1[0 TPUBAJIE
30€pe)KCHHSI TaKMX CHUMIITOMIB HETaTHBHO BIIMBA€ Ha IiISJIBHICTH HEPBOBOI,
CEPIIEBO-CYIMHHOI, EHJIOKPUHHOI Ta IMYHHOI CHCTEM OpraHi3mMy, IO MOXeE
CIPHSITH PO3BUTKY IICUXOCOMATUYHUX PO3JAIIB.

[IcuxocomaTnyHi peakilii BHHUKAIOTH YHACTIMOK CKJIaAHOI B3aeMOIIT
MICUXOJIOTTYHUX, (Pi310JIOTIYHMX Ta COIIATbHUX YMHHUKIB. [1i7 BIUIMBOM CHIIBHOTO
a0 TpUBAJIOr0 CTpPECy BiAOYBAETHCA aKTHUBAILllSl CUMIATUYHOT HEPBOBOI CUCTEMU

Ta TOCUIIIOETHCS BHUPOOJICHHSI TOPMOHIB CTpecy, HacaMiepesl KOpPTHU30Jly Ta
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ajpeHaniny. SIKIIO TakWii CTaH TpPUBA€E MPOTATOM TPUBAJIOTO Yacy, OpraHizm
MOYMHAa€e (PYHKUIOHYBATH B PEXKUMI MOCTIHHOI MOOLII3alil, IIO0O HEraTMBHO
MO3HAYAETHCS HA pOOOTI BHYTPIIIHIX OPraHiB 1 CUCTEM.

[Toxi6nux BucHoBkiB ainum H. B. Komsaenko, H. O. bauypina, X. C.
XKuparo, M. M. Illonma Tta O. JI. lllommia, ki ToCHiIKyBadu MCUXOCOMAaTUYHI1
MpOSBM BIMCHKOBOI NCUXOTpaBMU. HaykoBII BCTAaHOBWJIM, IO HaWOLIbII
NOIIMPEHUMHU TICHXOCOMATHYHUMH CHUMIITOMAaMH € TOJIOBHUU OiJ1b, TOPYIICHHS
CHY, Taxikapjis, BIAYYTTS HecTadl MOBITPs, MIABUIIEHE M SI30BE HAIpPYXKEHHS,
00711 B AUISHII ceplisl, MOPYUIEHHS AiSUNIbHOCTI IITYHKOBO-KUIIKOBOIO TPAKTy Ta
3arajbHa acTteHizamis opra”izmy [3]. Taki cuMnTomMu MOXYTh MaTH pPi3HY
IHTCHCUBHICTh 1 CYTT€BO BIUIMBATH HA SKICTh JKUTTSA JIOAWUHHU, 3HIKYIOUM il
Ipare31aTHICTh Ta afanTalliiiHl MOXKJIUBOCTI.

CyTTeBy poiib y PO3BUTKY ICHXOCOMATHYHOI CUMITOMATHKU BiIIrparoTh
JIenpecuBHi craHd. Jlempecis CyNpPOBOMKYEThCS MMOPYIIEHHSM E€MOIIHOT
perymsiii, 3HIKEHHSM >KUTTEBOI AaKTUBHOCTI, BIAYYTTAM O€3HAAIMHOCTI Ta
BUCHAKCHHSIM TICUXOJIOTTYHUX pecypciB ocoductocTi [8]. YV Takumx ymoBax
JIOJIMHA CTAa€ OUIBII YYTIWBOIO 10 (PiI3MUHOrO0 JAUCKOM(DOPTY, a MCUXOEMOIliiHe
HANIPYXKEHHS MOXE TMPOSIBISITUCS Yepe3 COMATU4HI cuUMNTOMH. JlociHimHuKu
pO3MIAAAIOTh  JCTIPECiI0 K OJWH 13 BaXJIMBUX YUHHUKIB (OpPMyBaHHS
NICUXOCOMATUYHUX MOPYIICHb.

BonHouac HaykoBII MIJKPECHIOOTh, IO PO3BUTOK MCUXOCOMATUYHHUX
MPOSIBIB HE € HEMUHYYUM HACIIIJIKOM TIEPEKUBAHHS CTpecy. BaxkinBuM 3axucHUM
YUHHUKOM BHUCTYIIA€ CTPECOCTiKicTh ocoducTocTi. Ha mymky f. PaeBcrkoi Ta H.
TBepnoxmib, CTPECOCTIMKICTH  SBISIE COOOK  KOMIUIGKC — TICHXOJOTTYHHX
XapaKTePUCTUK, SIKi 3a0€3MeqyI0Th 3AaTHICTh JIFOAWHN €EKTUBHO (DYHKITIOHYBATH
B EKCTPEMaJIbHUX YMOBax Ta 30epiratu MCUXOJOTiYHy piBHOBary [6]. Ocobu 3

BUCOKMM pIBHEM CTPECOCTIMKOCTI JAEMOHCTPYIOTH Kpally ajamnTaiii 10
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HECTIPUATIIMBUX OOCTAaBMH Ta PiJAIIEe CTHKAIOThCS 3 HETATHBHUMHU HACIiTKaMH
XPOHIYHOTO CTpECY.

BaxxnuBe 3HAYCHHS Ma€ TaKOX BUKOPUCTaHHS e(OEKTUBHUX CTpaTerii
nojoJiaHHs crpecy. KOHCTpYKTUBHI KOMIHT-CTpaTerii, 30KpeMa MouIyK CoiiaabHO1
MIATPUMKH, PO3BUTOK HAaBMYOK E€MOLIMHOI caMmoperyssiii, (i3uuHa aKTUBHICTb,
TICUXOJIOTIYHE KOHCYJIBTYBAaHHS Ta IICHXOEIYyKallisl, CIPHUSIIOTh 3HIKCHHIO PiBHSA
NICUXOEMOI[IHHOTO  HANpYXCHHS Ta 3alo0iraroTh  PO3BUTKY HETAaTHBHUX
NCUXOJOTTYHUX HACHIAKIB BiMiHM [2]. BiacyTHICTh e(EeKTUBHHX MeXaHI3MIB
MIOJIOJTAHHSI CTPECY, HABIIAKH, MiJABUINYE PU3HK (HOPMYBAHHS MCUXOCOMATHYHUX
HIOPYIIICHb.

Y nocmimxenni M. Illommi, O. [ommi, X. JXuBaro, H. bauypinoi ta
H. KonsimeHKO HAroiomryeTbCsi Ha BaXKJIMBOCTI CBOEYACHOI TICHXOJIOTIUHOT
JIOTIOMOTH HAaceJIeHHI0 B ymMoBax BiiHU [10]. ABTOpH Big3Ha4aroTh €(PEKTHUBHICTh
apT-TEpPaneBTUYHUX METOJIB Y 3HWKEHHI PIBHS TPHUBOTH, CTpaxy, BHYTPIIIHbOI
Hanpyrd Ta IHIOIMX HETaTUBHUX TICHUXOEMOIINWHUX cTaHiB. [lcuxokopekiiiiina
poboTra crpusie BIIHOBJICHHIO TICUXOJIOTIYHUX PECypCiB OCOOMCTOCTI Ta MOXKE
BHCTYIIaTH OJHUM 13 3aC001B PO UTAKTUKH TICUXOCOMATHIHUX PO3JIAIIB.

B yMoBax BOEHHOT'O CTaHy MCUXOCOMATHYHI MPOSIBU CTPECY MOXKYTh MaTH SIK
TOCTPUM, TaK 1 XpoHIUHHMM XapakTtep. ['ocTpi peakiiii HalyacTilie BHHUKAIOTh
OesrmocepeIHbO  TICHSA  TEpPEKUBAHHSA  IICHUXOTPABMYIOUHMX  TMOJIA  Ta
CYNPOBOIKYIOTHCS PI3KUM MABUIICHHSIM TPUBOTH, MPUCKOPEHUM CEPIEOUTTSIM,
TPEMTIHHSM, BIIYYTTSAM HECTadl MOBITPS, TOJIOBHUM OOJIEM 1 MOPYIIEHHSM CHY.
XpOHIUHI MCUXOCOMATHYHI MPOSiBU (OPMYIOTHCS BHACTIIOK TPHUBAJIOTO BILUIUBY
CTpecoreHHHX (aKTOpiB Ta XapaKTEPU3YIOThCA CTIMKUMHU (DYHKIIIOHATLHUMHU
MOPYIICHHSIMU 3 00Ky pI3HUX CHCTeM opraHizmy [1; 3].

OcoOnuBICTIO TICHXOCOMAaTHYHUX PEaKIii y BOEHHHWA TEpioJ € IXHS
0araTOKOMIOHEHTHICTh. Y OUIBIIOCTI BUNAAKIB (PI3UUHI CUMITOMU MOEIHYIOTHCS

3 eMOILIITHUMU, KOTHITUBHUMHU Ta MOBEIIHKOBUMU MOpPYLIEHHAMU. JIroguHa Moxe
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OJIHOYACHO TMEpPEeXUBATU IMIJBUILEHY TPHUBOXKHICTb, TPYAHOUIl KOHLEHTpaIii
yBaru, HaB’ sI37MBI JyMKH NP0 HEOE3MeKy Ta BiA4yBaTH (PI3UYHUN AUCKOMGOPT y
BUTJISIII OOJIO Pi3HOI JIOKATi3allii, TOpyIIEeHb TpaBJeHHS ab0 CEepleBO-CYAUHHUX
peakuiii [4]. Taka B3aeMofis NCUXIYHUX 1 (PIBUYHUX TPOSABIB YCKIAIHIOE
JIarHOCTUKY Ta MOTpPeOye KOMIUIEKCHOTO MIAXOJY J0 HaJaHHS TCHUXOJIOTTYHOT
JOTIOMOTU.

OcobnuBe Micie cepel MCUXOCOMAaTHYHUX TPOSIBIB 3aiiMarOTh MOPYIICHHS
cauy. CoH € OJHMM 13 HAWBAXJIMBIIIUX MEXaHI3MIB BIJIHOBJICHHS (I3UYHUX 1
NCUXIYHUX pecypciB opraHizmy. Ilpore B ymoBax mocCTiiiHOI 3arpo3u Oe3rmelll,
NOBITPSIHUX TPUBOI Ta 1HPOPMAIIHOTO TIEPEHACHYEHHS 3HA4YHA YacTHUHA
HaCEJICHHSI CTHKAEThCS 3 TPYAHOIIAMH 3aCHHAHHS, MOBEPXHEBUM CHOM, YaCTUMH
npoOy/DKEHHSIMA Ta HIYHUMH Kommapamu [1]. XpoHiuyHE HeZOCHUTIaHHS
NPU3BOJUTH O 3HMKCHHS IMPAIle3aTHOCTI, MOTIPIIEHHS E€MOI[IHHOTO CTaHy Ta
MOCUJICHHS COMAaTUYHUX CKapr.

He MeHII moOmMpeHHMMH € TICMXOCOMAaTHYHI TposBH 3 OOKYy CepleBo-
CyOIMHHOI cucTeMH. TpuBaja axkTUBAIllsl CTPECOBUX MEXaHI3MIB CIIpHUsIE
MiBUIIICHHIO apTepiaJbHOTO THUCKY, HPHUCKOPEHHIO CEPIIEBOTO PUTMY, IOSBi
BITUYTTS TepeboiB y poboti ceprst Ta O6omto B rpynniv kmitmi [3; 5]. TlomiOni
CUMIITOMH HEPIAKO CHPUHUMAIOTHCS JIIOAMHOIO SIK  O3HAaKH  CEpHO3HOTO
COMATHYHOTO 3aXBOPIOBaHHS, HI0 JOJAATKOBO MIACWIIOE TpUBOTY Ta (opmye
3aMKHEHE KOJIO MCUX0(]i310J0TTYHOTO HAIIPYKEHHS.

3HayHOrOo  BIUIMBY  3a3HA€  TaKOX  IUTyHKOBO-KHUIIKOBUH  TPakKT,
(GYHKITIOHYBaHHS SIKOTO TICHO TIOB’S3aHE 3 €MOLIWHUM CTaHOM JIFOJIUHHU.
XpOHIUHUN CTPEC MOXKE CYIPOBOKYBATHCS HYIOTOIO, JHUCKOMPOPTOM Yy
[UTYHKY, TIOPYIICHHSIM amneTuTy, (DYHKIIOHATHHUMH pPO3JIaJlaMyd KHUINKIBHAKA Ta
IHIIMMH TaCTPOCHTEPOJIOTTYHUME cuMmnTomMamu [3; 8]. BuHUKHEHHS Takux

HpOHBiB IIOACHIOETBCSA BIINIMBOM HepBOBO'l' CUCTCMHU Ha IIpPOLHCCH TpPaBJIICHHA Ta
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3MIHAMM  TOPMOHAJIBHOI  peryJjsiuii  opraHi3My B  YMOBaxX TpHUBAJOro
MICUXOEMOIIIHHOTO HAPY>KEHH.

BaxxnuBuM acmekTOM JOCHTIIKEHHSI TCUXOCOMAaTUYHHUX IPOSABIB CTpECy €
BpaxyBaHHS  IHAUBIyaJbHO-TICUXOJOTTYHUX  OCOOJMBOCTEH  OCOOMCTOCTI.
[HTEeHCUBHICTh peakilii Ha CTpeC 3HAYHOIO MIPOIO 3aJIEKUTh Bl MOMNEPEIHBOIO
XKUTTEBOTO JOCBITY, PIBHS TICUXOJOTIYHOI CTIMKOCTi, HasBHOCTI COIaJbHOT
OIATPUMKH, OCOOJMBOCTEH eMOIIiHOI perynsanii Ta copMoBaHMX KOMIHT-
cTparerii [2; 6]. 3a OIHAKOBMX 30BHIIIHIX OOCTaBUH pPI3HI JIIOJU MOXYTb
JEMOHCTPYBaTH CYTTEBO BIJIMIHHI MCHUXOCOMATUYHI peakilii, 10 CBIIYUTH MPO
CKJIAQJTHICTh MEXAHI3MIB X BUHUKHEHHS.

BapTo 3a3HaunTH, 110 TpUBAIWN ICUXOEMOIIIMHUN CTPEC HETATHBHO BILIMBAE
1 Ha (YHKIIOHYBaHHS IMYHHOI cHCTeMHU. BUCHa)XXeHHS ajanTtamniifHUX pecypciB
OpraHi3My HPHU3BOAMTH JI0 3HMKCHHS HOTO OMIPHOCTI HECTIPUATIMBUM YHHHHKAM
30BHIIIHBOTO CEPEIOBUINA, 1110 MOXKE MPOSBIATUCS YACTIIIMMU 3aXBOPIOBAHHIMH,
MOBUIBHIIIMM  BIJHOBJICGHHSAM ITCIIS XBOpOO Ta 3arajbHUM IOTIPIICHHSIM
¢13uunoro camornouyTTs [5]. Takum YMHOM, MICUXOCOMATUYHI HACTIAKUA BOEHHOTO
CTpeCy BUXOIATHh JAICKO 32 MEXI OKPEMHX CHMITOMIB 1 MOXYTh BIUIMBATH Ha
3arajbHUI CTaH 370POB’ sl JIIOAUHH.

VY cydacHMX yMOBax OJHHMM 13 HaWBaXKIIMBIIIMX HAMpsMIB € (HOpPMYBaHHS
HABUYOK TICUXOJIOTIYHOI caMoperyJsiii, CHpsSMOBaHUX Ha 3HIWKCHHS PIBHA
EMOI[ITHOTO  HAamNpYXXEHHS Ta MIJBUINECHHA aJanTaliiHUX MOXKIUBOCTEH
ocobucrocti. EpekTHBHUMH BBa)XKAIOTHCS METOAM pElaKcalrii, JuXajlbHI TeXHIKH,
YCBIIOMJICHICTh, IMIJATPUMAHHS COIIAJIBHUX KOHTAKTIB, ()i3WYHA AKTHUBHICTH Ta
CBOE€YACHE 3BEPHEHHS IO TCHXoNoriuny pomomory [2; 10]. Ix sacrocysanms
CIpusie 3MEHIICHHIO HETaTUBHOTO BIUIMBY CTpeCcy Ha ICcHXidyHe Ta (¢i3HdHe
3710pOB’sI JTIOJIUHMU.

TakuM 9UHOM, TICHXOCOMATHYHI TPOSIBU CTPECY € TOUIUPEHUM HACIIIKOM

TPUBAJIOrO BIUIMBY BOEHHUX CTPECOpIB Ha HaceneHHsd. HallOuibmn xapakTepHUMU
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CUMIITOMAaMH BHUCTYNAKOTh MOPYIIEHHS CHY, TFOJIOBHUM OUIb, XpPOHIYHA BTOMA,
CEpLIEBO-CY/IMHHI pO3JaJu, M A30BE HANPYXEHHS Ta MOPYUIEHHS AiSUIBHOCTI
IIUTYHKOBO-KUIIKOBOTO TPAKTy. I1X BHUHUKHEHHS 3yMOBJIOETHCS CKIIAIHOIO
B3a€EMOJIIEI0 TICUXOJOTTYHUX 1 (PI310JIOTTYHUX MEXaHI3MIB, 110 AKTUBI3YIOTHCS B
yMOBax XpOHIUYHOTO cTpecy. BomHOYac pO3BUTOK CTPECOCTIMKOCTi, BAKOPUCTAHHS
KOHCTPYKTHUBHUX KOIIIHI-CTpaTerii Ta CBO€YacHa I[ICMXOJOTIYHA JIOMOMOora
MOXXYTh CYTT€BO 3HHU3UTH PU3UK BUHHKHEHHS ICUXOCOMATHYHHUX IMOPYIICHb Yy
HaceJIeHHs B yMOBax BoeHHoro crany [2; 3; 10].

Bucrnosku. BoeHHUI CTaH € IOTY)KHHM XPOHIYHUM CTPECOTCHHUM (paKTOPOM,
SKUH XapaKTepU3YEThCS TPUBAIUM BIUTUBOM IICHUXOTPABMYIOUMX IMOJii, BUCOKUM
piBHEM HEBU3HAYCHOCTI, 3arpo30l0 XHUTTIO Ta 370POB’I0, a TaKOX CYTTEBUMH
3MiHaAMHU COIlladbHOTO (YHKIIOHYBaHHS ocoOuctocTi. CyKyImHa Jis 1IUX YUHHUKIB
NPHU3BOJMTH JI0O BUCHAKEHHS aJaNTalliiHUX PECypCiB OpPraHi3aMy Ta MOPYIICHHS
ncuxodizionioriyHoi piBHoBaru. [lcuxocoMaTuyHi MPOSBH CTPECY € TMOIIMPEHUM
HACJIIJIKOM TPHUBAJIOT0 MCUXOEMOIIMHOTO HampykeHHs. Hailouipin xapakrepHumMu
3 HUX € MOPYUIEHHS CHY, TOJIOBHUI O11b, MIJABUIIIEHA BTOMJIIOBAHICTh, CEPIEBO-
CYIIMHHI po3yiaan (Taxikap/iis, KOJIUBAHHS apTepiaJbHOIO TUCKY), (DYHKITIOHATBHI
MOPYIICHHS ILTYHKOBO-KUIIIKOBOTO TPaKTy, M’ Si30BE€ HANpPY>KEHHS Ta 3arajibHe
MOTIPIICHHS] COMATUYHOTO CaMoOMoOYyTTA. BakiuBo, 10 3a3Ha4€HI CUMITOMU
4acTO MaloTh (PYHKIIIOHAJIBHUN XapakTep 1 HE 3aBKAU CYMPOBOKYIOTHCS
OpraHIYHUMHM MATOJIOTISIMH, IO MIATBEPIKYE IX ICUXOTCHHY IIPUPOTY.

BcranoBneno, mo MexaHi3M (GOpMYBaHHS TICUXOCOMAaTUYHUX TPOSIBIB Y
BOEHHMX yMOBaX € 0arato(akTOpHUM 1 BKJIIOYA€ B3a€EMOJIiI0 TICHUXOJOTIYHUX,
¢b131070TIYHUX Ta COLIATBPHUX YMHHUKIB. TpuBaia akTHBAIli CTPECOBUX PEAKITIN
OpraHi3My CHpHsE€ TOPYIICHHIO POOOTH HEPBOBOI, CHIOKPHUHHOI Ta IMYHHOI
CHUCTEM, IO, y CBOKO UEPry, MIJACHIIOE COMATHYHI MPOSBU IICHXOEMOIIHHOTO

HanpyXeHHsi. BaxiuBy posib y LbOMY MpOIECi BIIICPalOTh I1HAUBIIYaIbHO-

174



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 3. Ne 6.

MICUXOJIOTTYHI OCOOJMBOCTI OCOOMCTOCTI, 30KpeMa pIBEHb CTPECOCTIMKOCTI,
0COOJIMBOCT1 EMOLIMHOT peryisLii Ta cOPMOBAHICTh KOMIHT-CTPATET1il.

Haii6inb11 Bpa3auBUMHU A0 PO3BUTKY IICUXOCOMATUYHUX MOPYLIEHBb € 0COOH,
Kl Tepe0dyBaloThb y CTaHl TPUBAJIOIO E€MOLIIHOr0 BHUCHA)XKEHHS, 30Kpema
BHYTPIIIHBO MEpeMillleHI O0co0M Ta JIoAH, SKI O0e3M0CepeHbO MEePEKUIH
NICUXOTpaBMyIoul moAil. Y [HMX Tpynax HaceleHHs dacTime QIKCYIThCs
OiABUIIEHU  PIBEHb  TPUBOXHOCTI, JENPECHBHI CTaHU Ta CHUMIITOMU
NOCTTPAaBMAaTUYHOTO CTPECOBOTO PO3Jiajay, WIO0 3HAYHO TIJABUIIYE PHU3BHUK
coMaTH3alli NCUXOJOTTYHUX MEePEKUBAHD.

OTxe, TCUXOCOMATHUYHI TPOSBU CTPECYy B yMOBax BOEHHOTO CTaHy €
CKJIAAHUM Ta 0araTopiBHEBUM SIBHILEM, IO MOTpeOye MOJAIBIIOT0 HAayKOBOI'O
BUBUCHHS Ta TMPAKTUYHOTO BIPOBAIKEHHS KOMIUIEKCHUX MIAXOAIB J0 1X
npodIaKTUKK Ta  KOpekilii. Pe3ymbTaTw  AOCHIDKEHHS  MIAKPECIIOIOTH
HEOOXIHICTh TOCHUJIEHHS YBaru N0 IICUXOJOTIYHOI'O 3/I0pOB’S HACEJIEHHS SIK
OJTHOTO 3 KJIIOYOBMX YMHHHUKIB 30€pEKEHHS 3arajbHOTO 370pOB’Sl B YMOBax

TPUBAIMX CYCIUIBHUX KPU30BUX CUTYAIlIH.
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MIATOTOBKA MAMBYTHBOI'O BUUTEJIS 1O
BUKOPUCTAHHS IHHOBAIIIMHUX TEXHOJIOI'TH Y ITPOLECI
HABYAHHS MATEMATHUKHU 3J0BYBAYIB IOYATKOBOI OCBITH

PREPARING FUTURE TEACHERS TO USE INNOVATIVE
TECHNOLOGIES IN THE PROCESS OF TEACHING MATHEMATICS
TO STUDENTS IN ELEMENTARY EDUCATION

Anomauis

Y crarti po3rasHYTO TPOOJIEMY TMIATOTOBKM MaWOYTHBOT'O BUYHTEIS
IMOYATKOBOI IIKOJW 10 BHUKOPHUCTAHHS I1HHOBAIIMHUX TEXHOJIOTIH y mporeci
HAaBYaHHS MaTeMaTHK{d 3700yBadyiB IMOYaTKOBOi OCBiTH. 3'ICOBaHO, IO
1udpoBizailisi OCBITHHOTO CEPEJIOBUINA Ta peatizallisi KOMIETEHTHICHOTO MIAX0Ay
BHCYBalOTh HOBI BHMOTH 10 TpO(deCciifHOi MATOTOBKH MEAaroridYHuX KaJapiB.
OcobnuBoro 3HadeHHs HA0yBae (pOPMyBaHHS TOTOBHOCTI MAOYTHIX YYHTEIIB J0
¢()EeKTUBHOTO BHKOPUCTAHHS I1HHOBAI[IMHUX TEXHOJIOTH, 3JaTHUX 3a0C3MCUHUTH
MIABUIIEHHS SIKOCTI MATEMaTUIHOT OCBITH MOJIOJIINX MIKOJSPIB, PO3BUTOK IXHBOT

MI3HABAJIbHOT aKTUBHOCT1 Ta KPUTUYHOT'O MUCJICHHS.
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Ha ocHOBI aHamizy HayKoBOi 1 METOAWYHOI JITEpAaTypH pPO3KPUTO
0COOJIMBOCTI HABYAHHS MAaTEMAaTHUKH B MOYATKOBIH IIIKOJIi Ta BU3HAUYECHO YMHHUKH,
0 BIUIMBAIOTh Ha €(QEKTUBHICTh, (OpPMYBaHHS NPEIMETHOI MaTEMaTUYHOI
KOMIIETEHTHOCTI ~y4YHIB. BHW3HAu€HO CYTHICTb MNPEAMETHOI MaTeMaTU4yHOl
KOMIIETEHTHOCTI $IK I1HTETPOBAHOT'O OCOOUCTICHOTO YTBOPEHHS, IO OXOILUTIOE
KOTHITUBHUH, TISTIbHICHUN, KOMYHIKATUBHUN Ta OCOOUCTICHUN KOMITOHEHTH.

VY craTTi OXapakTepu30BAHO MOXKJIMBOCTI BUKOPUCTAHHS 1HHOBAIlIMHHUX
TEXHOJIOT1A y TMpolieci HaBYaHHS MaTEeMaTUKU 37400yBadiB MOYATKOBOI OCBITH.
[IpoananizoBaHo ixX mMOTEHIad MIOAO TMIiJBUINCHHS €(EKTUBHOCTI OCBITHHOTO
npoiiecy. OOIpyHTOBaHO, IO 1X 3aCTOCYBaHHS CHpHSE IHIUBIAyaTi3amii
HABYaHHsI, aKTUBI3AIlli Mi3HABAIBHOI AISTIBHOCTI Y4YHIB, ()OPMYBAaHHIO HaBHUYOK
CHIBIIpalli, PO3BUTKY TBOPYOIrO Ta JIOTIYHOIO MHMCIIEHHS, a TaKOX 3abe3rneuye
NPAKTUYHY CIIPAMOBAHICTh MaTEMAaTUYHOT MiITOTOBKH.

OcoOnuBy  yBary TMPUAUICHO  METOJMKO-MaTeMaTHYHIA  MiATOTOBII
MalOyTHBROTO BUUTENS SK HEOOXIIHIM YMOBI pe3yJbTaTUBHOTO BHUKOPHUCTAHHS
IHHOBAIlIMHUX TEXHOJOriM y mpodeciiiHiii misabHOCTI. BcTraHoBieHo, 110
CyYacCHUH Y4YUTEIb MOBHHEH BOJOMITH MU(POBOIO KOMIETEHTHICTIO, YMIHHSMH
nobupati ¥ ajganTyBaTH 1HHOBAIlIMHI 3acoO0M HaBYaHHS, MPOEKTYBATH IHU(POBE
OCBITHE CEpEJIOBUINIE Ta OPraHi30BYBaTH HAaBYAJIbHY MISUVIBHICTE Y4YHIB 13
BUKOPHUCTAHHAM CYYaCHUX TEXHOJIOTTYHUX PECYPCIB.

Knrwouosi cnosa. MaiOyTHIN y4uTeNnb MOYATKOBOI IMKOJH, MaTeMaTHYHA
OCBITa, MpEIMETHO-MaTeMaTHYHAa KOMIICTCHTHICTh, I1HHOBAIIMHI TEXHOJIOTI],
1ppoBi TEXHOJIOT11, METOIMKO-MAaTEeMAaTHYHA MiATOTOBKA, 3/100yBavi MOYaTKOBO1

OCBITH.

Abstract
This article examines the issue of preparing future elementary school

teachers to use innovative technologies in the process of teaching mathematics to
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elementary school students. It has been established that the digitization of the
educational environment and the implementation of a competency-based approach
place new demands on the professional training of teaching staff. Of particular
importance is the development of future teachers’ readiness to effectively use
innovative technologies capable of improving the quality of mathematics
education for younger students and fostering their cognitive activity and critical
thinking.

Based on an analysis of scientific and methodological literature, the article
reveals the characteristics of mathematics instruction in elementary school and
identifies the factors influencing the effectiveness of developing students’ subject-
specific mathematical competence. The essence of subject-specific mathematical
competence is defined as an integrated personal development process
encompassing  cognitive, activity-based, communicative, and personal
components.

This article describes the possibilities for using innovative technologies in
the process of teaching mathematics to elementary school students. Their potential
for improving the effectiveness of the educational process is analyzed. It is argued
that their application contributes to the individualization of learning, the activation
of students’ cognitive activity, the formation of collaboration skills, the
development of creative and logical thinking, and ensures a practical orientation of
mathematics education.

Particular attention is paid to the methodological and mathematical training
of future teachers as a necessary condition for the effective use of innovative
technologies in professional practice. It has been established that a modern teacher
must possess digital competence, the ability to select and adapt innovative
teaching tools, design a digital educational environment, and organize students’

learning activities using modern technological resources.

181



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 3. Ne 6.

Key words: future elementary school teacher, mathematics education,
subject-specific mathematical competence, innovative technologies, digital
technologies, methodological and mathematical training, elementary education

students.

Ilocmanoska npobnemu. CydaCHUM eTanm PpPO3BUTKY OCBITH B YKpaiHi
XapaKTepU3y€eEThCS AKTHMBHUM  YIPOBA/DKCHHSM  IHHOBAIlIMHUX  TEXHOJIOTIH,
u(dpoBI3aIl€l0 OCBITHROTO TMPOIIECY Ta peaizallel0 KOHIENTYaJIbHUX 3acaj
HoBoi ykpaiHcbkoi mIKOAM. Y LHUX YMOBax OCOOJIMBOIO 3HAYEHHS HaOyBae
MiATOTOBKa MAaWOYTHIX YYHMTENIB IOYAaTKOBUX KJIACIB, 3[aTHUX €(EKTHUBHO
BUKOPUCTOBYBATH IHHOBALIMHI TEXHOJOT1l B MpodeciiHiil MISIbHOCTI, 30KpeMa
il yac HaBYaHHS MaTEMaTHKH MOJIOJIIUX IIKOJISApiB. MaremMaTW4yHa OCBiTa B
MOYATKOBIH IIKOJi € BaYKITMBOIO CKIIAJ0BOIO (POPMYBaHHS MPEAMETHOI 1 KITFOYOBHUX
KOMIIETEHTHOCTEW 3700yBauiB OCBITH, PO3BUTKY KPUTUYHOTO Ta TBOPUYOIO
MUCJIEHHS, 10 TOTpedye 3acTOCyBaHHSA CyYacHHUX MeTOAiB, ¢opM 1 3aco0iB
HaBYaHHS.

AKTYyaJIbHICTh JOCTIKCHHS 3yMOBJICHA HEOOX1THICTIO MiABUIIECHHS SKOCT1
MaTeMaTHYHOI  MiATOTOBKM  3700yBadiB  IMOYATKOBOi  OCBITH  IIJISAXOM
YIPOBKCHHS IHHOBAI[IMHUX TEXHOJIOT1M HaBYaHHS, Cepe AKUX MUQPPOBI OCBITHI
pecypcH, IHTEPAaKTHUBHI TEXHOJIOT1l, TEXHOJOrii 3MIIIaHOTO Ta MOOUIBHOTO
HaBuaHHsA, STEM-minxia, npoexkTHa AiSUTBHICTD Ta reimidikaitis. E¢pekTuBHICTD iX
BUKOPUCTAHHS 3HAYHOIO MIPOIO 3aJIeKUTh BiJ PIBHS TOTOBHOCTI MaiOyTHBHOTO
BUUTENST 70 TpodeciifHOi MiIsTIBHOCTI B yMOBaX I1HHOBAI[IHHOTO OCBITHBOTO
cepenoBuia. BomHodac mpakTUKa MIATOTOBKM MaiOyTHIX TENAroriB 3acBiadye
HAsSBHICTh CYMEPEYHOCTEH MK MOTPeOOI0 3aKIajiB OCBITH y (axXiBIIX, 3MaTHUX
3aCTOCOBYBATH IHHOBAIlIMHI TEXHOJIOTii y Tporeci HaBYaHHI MaTEMaTUKHU
3100yBayiB MOYATKOBOI OCBITH, Ta HEJOCTaTHIM pIBHEM C(POPMOBAHOCTI

BIIMOBITHUX KOMIIETEHTHOCTEHN y 37100yBaviB MeAaroriyHoi OCBITH.
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Ananiz ocmamnnix Oocniodxcenv i nyonixayiu. Ilpobrema tpodeciitHol
MIATOTOBKA MaMOyTHIX YYMTENIB /0 BUKOPUCTAHHS IHHOBAI[IMHUX TEXHOJOT1H
cTaja IpeJIMETOM HayKOBUX JOCII)KEHb 0ararbOX y4eHHX.

TeopeTnyHi acneKkTH MiATOTOBKM MalOYTHIX YYHUTENIB MMOYATKOBOI LIKOJIU
710 IHHOBALIMHOI A1SUIBHOCTI BUCBITIIEHO Yy mpatsix B. Annpiecobkoi, 1. I'eBko, O.
Komap, JI. PeOyxm, 1. IlleBuyk Tta iHmmMx HaykoBUiIB. I[lemaroriuHi ymoBu
dbopMyBaHHS TOTOBHOCTI MaWOyTHIX y4YWUTENIB TOYAaTKOBUX KJACiB 10
BUKOPUCTAHHS IHHOBAIIIMHUX TEXHOJIOTid HaBUaHHS MaTEMaTHKHA MOJIOJIIITUX
MIKOJISIPIB  OOrpyHTOBaHO Yy jgochimkeHHsx O. Jliou. [lutanHs 3acTtocyBaHHS
IHHOBAIlIMHUX OCBITHIX TEXHOJOTIH y mporeci (OpMyBaHHS METOIHMKO-
MaTEMaTUYHOI KOMIETEHTHOCTI MaWOyTHIX (axiBI[IB IOYAaTKOBOI OCBITH
posrsinyto 'y mpargix  JI. Komane Ta C. CkBopuoBoi. Okpemi acrexkTu
BUKOPUCTaHHS 1H(GOpMAIIHHUX 1 HU(PPOBUX TEXHOJOTIH y MAaTeMaTH4YHIA OCBITI
BHCBITJICHO B PoOOTaxX Cy4acHUX JOCIITHUKIB, K1 HArOJIOMIYIOTh HA HEOOX1THOCT1
dopMyBaHHA HUPPOBOI KOMIIETEHTHOCTI MalOYTHBOTO BUHUTENS SK Ba)JIMBOT
CKJIaJIOBO1 HOTO MpodeciifHOT MATOTOBKH.

He3Bakaroum Ha 3HAYHMA HAyKOBHH JOpOOOK, MpoOiemMa MiArOTOBKH
MalOyTHIX YYUTENIB 10 BAKOPUCTAHHS IHHOBAI[IMHUX TEXHOJIOT1M caMe B mpolieci
HAaBYaHHS MAaTeMaTHUKH 3J00yBadiB IMOYATKOBOI OCBITH MOTpeOye IMOATIBIIOTO
JTOCIIJDKEHHSI 3 ypaxyBaHHsIM Cy4YaCHMX OCBITHIX TEHJIEHIIH, 1Hu(poBoi
TpaHcopMallii OCBITH Ta BUMOT A0 TpodeciitHoi misutbHOCTI BumTens Hosoi
YKPalHCHKOI LIKOJIU.

Mema cmammi mnoiasrac B OOCIIIKEHHI OCOOJMBOCTEN ITIATOTOBKH
MalOyTHHOTO BUYHUTENS 10 BUKOPHWCTAHHS IHHOBAIIMHUX TEXHOJOTIH y Tporeci
HAaBYaHHS MaTEMaTUKH 3700yBaviB MOYaTKOBOT OCBITH Ta BU3HAYCHHI €()eKTHBHUX
NUISXiB  WOr0 TOTOBHOCTI JO BIPOBA/DKCHHS 1HHOBAIlIMHMX TIAXOJIB Y

npodeciiHiil AISIBHOCTI.
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Buknao ochoeénoco mamepiany oocniosxcenns. MaTemMaThuyHa OCBITa B
MMOYATKOBIN IIKOJII MOCIIA€ BAXKJIWBE MICIIC B CUCTEMI 3arajbHOI OCBITH, OCKUIBKH
3abe3neuye (GOpMyBaHHS HE JIUIIE €JIEMEHTAPHUX OOYHUCIIOBAIBHUX YMIHB 1
HAaBUYOK, & W CIPHUSAE PO3BUTKY JIOTIYHOTO MUCJICHHS, MPOCTOPOBUX YSIBJICHD,
3MaTHOCT1 JI0 aHajli3y, NOPIBHSHHS Ta Yy3arajdbHEeHHS. SIKICTh MaTeMaTH4HO1
MITOTOBKA MOJIOAMINX IIKOJSPIB 3HAYHOIO MIPOI0 BHU3HAYa€ iXHE MOJAbIIE
CTaBJICHHS JO BUBYCHHS MAaTEMAaTHKW Ta BIUIMBAE€ Ha YCIIIIHICTHh HAaBYaHHS Ha
HACTYMHUX OCBITHIX piBHAX. Opraxizaiis HaBYaHHS MaTE€MaTUKH B MOYATKOBIN
IKOJII Ma€ BPaXxOBYBAaTH BIKOBI Ta MCUXO(1310J0TT4HI OCOOJIUBOCTI JIITEH, PIBEHb
PO3BUTKY I1XHBOI Mi3HABAIBHOI MISUTBHOCTI, HaBYAJIbHY MOTHBAIIIIO, a TaKOX
notTpedy B MPAKTUYHOMY BUKOPHUCTAHHI HAOYTUX 3HAHb 1 BMIHb Y MOBCSIKJIEHHOMY
JKUTTI.

I'. Jlumenko 3a3Hayae, MO0 YYHI MOYATKOBOI INKOJU XapaKTEPH3YHOTHCS
BUCOKMM pIBHEM IMi3HaBaJbHOI AaKTUBHOCTI, MPOTE iXHS yBara € HEIOCTaTHbO
ctifikoro. Ile 3yMoBIItOE HEOOXIMHICTh BHUKOPHUCTAHHS II€IaroroM CIeliaIbHuX
METOAUYHUX ITIIXO1B, CIIPSIMOBAHUX Ha MiJATPUMKY 3alliIKaBICHOCT] B HAaBYaHHI Ta
(¢bopMyBaHHS MMO3UTHUBHOTO CTABJICHHS /10 BUBUEHHS MAaTeMAaTUKU. BaxiuBy poiib
y IIbOMY MpOIECi BiJlirpae PO3BHUTOK OOPA3HOIO MHUCICHHS, OCKUIBKH MOJIOMIII
IIKOJISIP1  Kpalle 3acBOIOIOTh HAaBUAJBHUM MaTepiayl uepe3 Bizyamizallilo Ta
BUKOPUCTaHHS HAOYHHUX MPUKIAMIB. Y 3B’S3Ky 3 MM OCOOJIMBOI aKTyaJbHOCTI
HaOyBa€ BNPOBAHKCHHS 1HHOBAI[IMHUX TEXHOJIOTIH, SIKi CIPHUSIOTH MiJBUIICHHIO
e(eKTUBHOCTI Ta MPUBAOIMBOCTI OCBITHROTO Tporiecy [2].

Opranizamiss HaBYaHHS MaTEeMaTUKH B IIOYATKOBIM IKOMI Tepeadadvae
BpaxyBaHHS BIKOBUX OCOOJMBOCTEH MiTeH, cepes] sIKUX MiABUIICHA YYTIUBICTh J10
30BHINIHIX BIUIMBIB, €MOIliifHA CHOPUUHATIMBICT, 1 TMOTpeda B TOCTIHHIN
MO3UTUBHIA MATpUMII. 3aCBOEHHS HOBUX 3HAaHb MOJOIIIUMHU IKOJISIPAMHU
Bi1OyBa€ThCsl HAWOUIBII PE3YJIbTATUBHO B YMOBAaX aKTUBHOI AISIBHOCTI, TOMY

MpoIeC HaBYAHHS MAaTEeMAaTHKU JOLUIBHO OyayBaTH Ha TMOEIHAHHI TPagULINHUX
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METO/IB 13 CYYaCHUMM IHTEPAKTUBHUMHU TEXHOJOTIIMH, ITPOBUMH (OpMaMHU
po0OTH Ta MPAKTUKO OPIEHTOBAHWMHU 3aBJAHHSIMHU.

PesynbTat Ccy4acHMX HayKOBHX 1 METOJUYHUX AoCTipkeHb (AukaH B.,
KoOepuuk I'., Jlucronan H., Pynenko H. Ta iHmmx) cBimyaTh mpo Te, IO MPOIEC
HAaBYaHHS MAaTEMAaTHUKHU B MOYATKOBIHM IIKOJII Mae 0a3yBaTHUCAd HA IHTETPATUBHOMY
MiAX0/i. 3riIHO 3 HUM MaTeMaTU4H1 3HAHHS Ta TMOHATTS JOLUIBHO PO3IJISIAATH HE
BIJOKPEMJICHO, a Yy B3a€EMO3B’SI3Ky 3 IHIIMMH OCBITHIMH Tally3aMH Ta
NPaKTUYHUMH JKUTTEBUMH CUTyallissMH. Taka oOpraHizaiis OCBITHBOTO MpPOIECY
crpusic  TIMOIIOMY  YCBIJOMJICHHIO  YYHAMH  MDKIPEAMETHHUX 3B S3KIB,
(bopMyBaHHIO IUTICHOT KAPTUHU CBITY Ta PO3LMIMPEHHIO IXHBOTO CBITOTJIISTY.

BaxxmiBuM HampsiMOM YIOCKOHAJICHHS MaTEeMaTHYHOI OCBITH MOJIOIIIUX
IIKOJIAPIB € aKTUBHE BMPOBAKEHHS 1HPOPMALIMHUX TEXHOJOT1H. 3aCTOCYBaHHS
IHTEPAKTUBHUX JIOIIOK, EJIEKTPOHHUX OCBITHIX PECYPCIB, IIUGPOBUX MiAPYUYHHKIB,
HAaBUYaJbHUX IMOp Ta PI3HOMAHITHUX CHUMYJISTOPIB MIABUIINYE Ti3HABAJIbLHUM
1HTEepeC Y4YHIB 0 BUBUCHHS MAaTeMaTHKH, aKTHBI3y€E iXHIO HaBYAJIbHY MISUIBHICTD 1
MO3UTUBHO BIUIMBAE HA PE3yJIbTATUBHICTh HABUAHHS.

Bapro 3a3zHauutH, mo QopMyBaHHS MaTEeMaTUYHOI KOMIIETEHTHOCTI
MOJIOJIIIIUX IITKOJISAPIB HAICKHUTh O MPIOPUTETHUX 3aBAaHb IMOYATKOBOI OCBITH,
aJKe caMme Ha I[bOMY €Talll pO3BUTKY AUTHHH 3aKJIaJJal0ThCsl OCHOBH JIOTIYHOTO Ta
KPUTUYHOTO MHMCIICHHS, aQHAJITHYHUX YMiHb 1 3JaTHOCTI JI0 PO3B’s3aHHA
PI3HOMaHITHHUX poOJIEMHHX CUTYyaIli}. [IpeameTHa MaTeMaTu4yHa
KOMIIETEHTHICTh OXOIUIIOE HE JIMIIE 3aCBOEHHS CHUCTEMH MaTeMaTHUYHUX 3HaHb,
YMiHb 1 HABHYOK, a W 37aTHICTh BUKOPUCTOBYBATU iX y MPAKTHUHIA AISUTBHOCTI,
3aCTOCOBYBATH JIOT14HI Ta TBOPYI CHOCOOM MHCIICHHS IIJT Yac BHKOHAHHS
HAaBYATHLHUX 3aBJaHb.

MatemaTnyHa KOMIETEHTHICTh € 0araTOKOMIOHEHTHUM YTBOPEHHSM, IO
BKJIIOYA€ KOTHITUBHUM, MISJIBHICHUM, KOMYHIKATUBHUM Ta OCOOMCTICHUU

ckiagauki. KOrHITUBHUI KOMITOHEHT MOB’A3aHUU 13 3aCBOECHHAM MATEMATUYHUX
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MOHSATh, 3aKOHOMIPDHOCTEM 1 NpaBWJl; ISUIBHICHUNA XapakKTepu3ye 3[aTHICTh
3aCTOCOBYBATH 3HAHHS Ha NPAKTHIll, BUKOHYBaTH OOYHMCIIEHHS Ta CTBOPIOBATH
MaTeMaTU4Hi MOJIei; KOMYHIKaTUBHMI BigoOpakae BMIHHS apryMEeHTYBaTH
BJIACHY JIyMKY, TIOSICHIOBATH CIIOCOOW BHKOHAHHS 3aBJIaHb 1 BECTH MaTeMaTUYHH
Jiajior; OCOOMCTICHUN OXOIUIIOE HaBYaJbHY MOTHBAL[lIO, IHTEPEC JO MATEMATUKH
Ta BIICBHEHICTh Y BJACHUX MOXJIUBOCTAX. DOpMyBaHHS 3a3HAUYCHUX KOMITOHEHTIB
Ma€ 3MIHCHIOBATUCS TIOCTIZIOBHO Ta CHCTEMAaTHYHO 3 YpaxXyBaHHSIM BIiKOBUX
0COOJIMBOCTEH y4HIB 1 piBHS IXHBOT MIiArOTOBKH [3].

O. Komap 3a3Hauae, 10 KOTHITUBHMH CKJIAJHUK MaTeMaTUYHOT
KOMIIETEHTHOCTI Tiepen0dadae OBOJIOAIHHS CHCTEMOI) MaTeMaTUYHUX 3HaHb 1
NOHSTh. Y TMOYATKOBIH IIKOJI JO TaKMX 3HaHb HAJIC)KATh YSABIICHHS IPO YHUCIIA,
apugmeTuyHi A1i, reoMeTpuyHi QIrypu, BETUYMHU Ta OAMHUII iX BUMIPIOBAHHS.
BopHowac BakimBO 3a0e3MEUUTH HE JIMINE 3araM’ sITOBYBAaHHS HaBYAIBLHOTO
MaTepiaiy, a i yCBIIOMJIEHHSI CYTHOCTI MaTeMAaTUYHUX MOHSATH Ta B3a€EMO3B’SI3KiB
mibk HuMH [1, c. 51]. Tak, ¢opMyBaHHS IOHSATTSA YHCIIA BiIOYBAa€ThCSA Yepes3
paKTUYHI i1 3 14O mpenMeTiB, a po3yMiHHS apudMETUUHOI ii T0JaBaHHI —
gyepe3 00’ eTHaHHS MHOXKHH a00 Tpyn 00’ €KTiB.

JliATbHICHHI KOMITOHEHT MaTeMaTHIHOT KOMIIETCHTHOCTI
XapaKTePU3YEThCS 3JATHICTIO Y4YHIB BHKOHYBAaTH MaTEMaTH4YHI omeparlii,
pO3B’sI3yBaTH 3ajladi PI3HOTO THUIYy, OyIyBaTH CXEMH, MoJell Ta Tpadiddi
300pakeHHA. BiH BimoOpakae NpakTUYHE 3aCTOCYBaHHS HAOYTUX 3HAHb Yy
HaBYAIBHIN AisUTbHOCTI. BakimuBo, 1m00 y4HI HE JUIIE 3aCBOIOBAIM CTaHIAPTHI
aNTOPUTMHU PO3B’S3aHHS 3aBllaHb, a ¥ HAaBYAJIMCS IOOMpATH HAHOUIBIN JOILIBHI
CriocoOM BHUKOHAHHSI, 3/IINCHIOBATH CaMOMEPEBIPKY pPE3yJbTATIB Ta aHATI3yBaTu
BJIACHI TOMIJIKH 3 METOIO iX MOJAIBIIIOTO YCYHECHHS.

BaxnuBuM YnHHUKOM (HOPMYBAaHHS MATEMATHYHOI KOMIETEHTHOCTI €
PO3BUTOK MO3UTUBHOI MOTHUBAIlli 10 BUBYEHHS MAaTeMAaTHUYHOI OCBITHBOI raiysi.

Jlns 3100yBaviB MOYATKOBO1 OCBITH XapakTEPHOIO € moTpeda B MOCTIHHOMY
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MIATPUMaHHI IHTEpeCY J0 HABYaJbHOI AISUTBHOCTI, TOMY OCOOJIMBOTO 3HAYCHHS
Ha0yBa€e BUKOPHUCTAHHS ITPOBUX METOMIB, IHTEPAKTUBHHUX BIIPaB, EJIEMEHTIB
3MaraHHs Ta HECTAHJAPTHUX MATEMAaTHYHUX 3aBAaHb. Taki MiAXOAW CIPHUSIOTH
aKTUBI13alll M3HABAJIbHOI JISUIBHOCTI JITEN 1 HMIABUILNEHHIO IXHBOI 3aI[1KaBJIEHOCT1
y BUBYCHHI TpenMera. BogHoYac BaKJIMBO CTBOPIOBATH YMOBH, 32 SKHX yYCHb
OTPUMYE 3aJJ0BOJICHHS B/l MPOLECY HaBYaHHS, YCBIJOMIIIOE MPAKTUYHY LIHHICTh
MaTEMaTUYHUX 3HAHb y TIOBCSKICHHOMY JKHUTTI Ta MOXE CIOCTEpiraTv BIACHUU
MIOCTYTI 1 pe3yJIbTaTH HaBYAIbHUX JIOCSTHCHb.

[. IlleBuyk BKa3ye, MmO OMHWM 13 Cy4YaCHUX HampsMiB (opmMyBaHHS
NPEeJIMETHOI MaTeMaTHYHOI KOMIIETEHTHOCTI € BHKOPHUCTAHHS ITM(PPOBUX
TEXHOJIOT1 y HaBuaHHi [4, c. 346]. barato uudpoBux pecypciB NpONOHYIOTh
aJlaniTHBHE HABUYAHHSI, KOJIU CKJIQJHICTh 3aBJIaHbh 3MIHIOETHCS BIAMOBIAHO 70 PIBHSA
3HAHb JIUTUHH, IO JOTIOMArae KO)KHOMY YYHIO MPAIIOBATH Y BJACHOMY TEMITI.

Otxe, oprasizalilisi HaBYaHHS MaTEeMaTUKW B TMOYATKOBIM IIKOJII MOBHHHA
3MIMCHIOBATUCA 3  yYpaXyBaHHSAM  IICHXOJIOTO-TIEJJarOTIYHUX  OCOOJIMBOCTEH
MOJIOJIIITUX TITKOJISIPIB, 110 3YMOBIIIOE€ HEOOXITHICTh JOOOPY BIAMOBIAHUX METO/IIB,
dopm 1 TexHonorii HaB4yaHHsA. EdexTtuBHe QopMyBaHHS TPEAMETHOT
MaTeMaTHYHOI KOMIIETEHTHOCTI Tepedayae akTUBHY Y4acTh YUHIB B OCBITHBOMY
IpoIleci, a TaKO)K BUKOPUCTAHHS 1HHOBAIIMHUX MIAXO/IB B HbOMY. Peaizariis
TUIAKTHYHUX MPUHITUIIB 3a0e31edy€e MOCiI0OBHICTb, JOCTYIHICTh 1 MPAaKTUYHY
CIPSIMOBAHICTh MATEMATUYHOI MiITOTOBKU yYHIB.

Omxe, y mporeci MATOTOBKM MaWOyTHIX YYHTENIB IMOYATKOBUX KIIACiB
BOXJIMBO 3a3HAYUTH, MO0 MpOIeC HaBYaHHS HE OOMEKYBaBCS 3aCBOEHHSIM
FOTOBHX QJITOPUTMIB 1 MpaBWI, a IOBHHEH OyTH CHPSIMOBAaHWMA Ha TJIHOOKE
PO3YMIHHS ~MaTEMaTHYHHUX TIOHATh, 3aKOHOMIPHOCTEM Ta CImOcoOiB  ix
3aCTOCYBaHHSI B TOBCSAKICHHIN MisNIBHOCTI. BuKopucTaHHsa cydacHHX IUGPOBUX
Ta IHHOBAIlIMHUX TEXHOJIOT1M, 1HAMBIAYyaji3allisi HaBUYaHHS, a TaKOXX CTBOPCHHS

MO3UTUBHOTO MOTHBAIIMHOTO CEPEAOBUINA CIIPUSAIOTH MiIBULICHHIO €()eKTUBHOCT1

187



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 3. Ne 6.

MaTeMaTU4YHOI OCBITU Ta 3a0e3MeuyloTh YCHIIIHE OBOJIOJIHHS 3700yBayamMu
MOYAaTKOBOi OCBITM HEOOXIIHMMM 3HAHHAMH, YMIHHSAMH i KOMIETEHTHOCTSMH.
VYrpoBa/KeHHSI CydacHUX TEXHOJIOT1M B OCBITHIM MpoIEC CHpHUs€E MIABUIIEHHIO
e(EeKTUBHOCTI HAaBYaHHS MaTeMaTHK{, poOJAYM HOro OUIbII JOCTYIHUM,
pE3yJIbTATUBHUM 1 IPUBAOIMBHUM JIJIsl 37100yBayiB OCBITH.

MaiiOyTHI BYMTENl MOBHHHI YCBIAOMHTH, 3aCTOCYBaHHS 1HHOBALIIMHUX
TEXHOJIOT1¥ MO3UTHBHO BIUIMBAE€ Ha HaBYAJIbHY MOTHBAIliIO YUHIB. BukopucTanHs
IHTEPAKTUBHUX 3aBJIaHb, MYJIbTUMEAINHUX 3ac00iB, OCBITHIX Irop Ta HU(POBUX
CUMYJISIIIA ypI3HOMAHITHIOE TIPOIIEC HABYaHHS, POOUTH MOro OUIBII I[IKABUM 1
HACUYECHHUM. Y pe3yibTaTl y4HI BUSIBJISIIOTH OUIBIIY 3aIlIKaBJIEHICTh Y BHUBYEHHI
HOBOI'O Marepiaidy, akTHUBHINIE OepyTh y4acThb Y HaBYAJIbHIM [ISJIBHOCTI Ta
JEMOHCTPYIOTh BHUIIII HABYAIBbHI TOCSTHEHHSI.

KpiMm Toro, iHHOBaIiiiHI TEXHOJOT1i CTBOPIOIOTH YMOBM Ul peaiizarii
IHAMBIAYAILHOTO MIIXOMYy JO HAaBYAaHHSA. 3aBISKUM BUKOPUCTAHHIO aJallTUBHHUX
mudpoBux TWIATGOPM, IHTEPAKTUBHUX JOIIOK Ta IHIIUX CY4YaCHHUX 3aco0iB
HABUYaHHS 3’SIBJIAETHCS MOJKJIMBICTH BPaxOBYBaTH I1HAMBIIyaldbHI OCOOJHMBOCTI
YUYHIB, IXHIH TeMIT poOOTH Ta CTUJIb 3acBO€HHS iH(popMmarlii. Ile cripuse po3BUTKY
0COOHCTICHOTO MOTEHITIATy KOXKHOTO 3/100yBada OCBITH Ta JOTIOMAara€ CBOEYacHO
yCYBaTH MPOTAJIUHU B 3HAHHSIX.

BaxxnmBUM acnekToM € TakoX PO3BUTOK KPUTHUYHOT'O MUCICHHS, TBOPYHUX
3Mi0HOCTE 1 BMIHB pO3B’sA3yBaTH MpOOJEMHI 3aBAaHHSA. BukopucTaHHS
IHTEPaKTUBHUX MOJIEINIEH, TOCIITHUIILKUX MPOEKTIB 1 CUMYJIAIIN 1a€ 3MOTY YIHSIM
CaMOCTIMHO BHMBYAaTH MaTeMaTHYHI 3aKOHOMIPHOCTI, BUCYBaTH MPUIYIICHHS Ta
MepeBIpATH iX Ha MpakTUIll. Taka MiIbHICTD cripusie (HOPMyBaAHHIO aHATITUYHUX
HABUYOK, YMIHHS TMpainoBaTd 3 iHQOpMaIiel0 Ta TPUHAMATH apryMEHTOBaHI
pilIeHHS.

Oco06iMBOr0O 3HaUYCHHS 1HHOBALIIITHI TEXHOJIOT1T HA0yBalOTh Y 3a0€3MeUYEeHH]1

JOCTYNHOCTI MaTEMaTHU4YHOI OCBITH [JJii YYHIB 3 OCOOJMBHUMH OCBITHIMHU
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norpedbamMu. 3acTOCYyBaHHS IHTEPAKTUBHUX pECypcCiB, TOJIOCOBUX IMOMIYHHKIB,
porpaM O3BYYYBAaHHS TEKCTY Ta IHIIMX CIELIaTi30BaHUX 3aco0iB JOIoMarae
JITSIM 13 TIOPYIIEHHAMH 30py YHM CIyXy MOBHOLIHHO JIOJIYYaTHCSl 10 OCBITHBOT'O
npouecy. BoaHouac Taki TEXHOJIOTil CHpPHSIIOTH CTBOPEHHIO IHKIJIFO3UBHOIO
OCBITHBOTO CEpPEJOBHINA, y IKOMY KOXXEH Y4YeHb Ma€ MOJIHMBICTh HAaBYATHCS B
KOM(OPTHUX YMOBaX.

Tomy, (haxoBa miAroToBKa MaOyTHIX BYMTENI MOYATKOBUX KJIACIB, 30KpeMa
OCBITHIi KOMIOHEHT «MeToAnKa HaBYaHHS MaTEMaTHYHOI OCBITHBOI Tamy3in,
MaTh BKJIIOYATH MIATOTOBKY 10 3a3HAYEHUX BHJIB JISUIBHOCTI Yy MPAKTHUII
MOYATKOBOI IIKOJHU. BHUKOpHUCTaHHS I1HHOBAIIMHUX TEXHOJIOTIA Yy mpoleci
HaBYaHHS MATEMATHKU HE JIMIIE ITiJBUINYE SKICTh MaTEeMaTHYHOI ITiIATOTOBKHU
y4HIB, a ¥ crnpusie (HOpMyBaHHIO HU(POBOI KOMIIETEHTHOCTI, HEOOXITHOT AJis
YCHIMIHOI  KUTTEALSUIBHOCTI B Cy4acHOMY 1H(GOpMAIIHHOMY  CYCIUIBCTBI.
OBojioNiHHS YMIHHSAMHM 1 HaBHYKaMH pPoOOTH 3 HU(PPOBUMHU MPUCTPOSMH,
IPOrpaMHUM 3a0€3MEeYEHHSIM Ta IHTEPHET-PECypCaMu 3 PAHHBOTO BIKY CTBOPIOE
nepeyMoOBH ISl IXHBOT MailOyTHROT IPOQECiitHOT KOHKYPEHTOCTIPOMOKHOCTI Ta
YCHIITHOT COIlIaIbHOT ajanTarii.

VY mporieci MiArOTOBKM CYyYacCHOTO BYHWTENS IMOYATKOBHX KJAaciB Tij dac
BUBUCHHS OCBITHBOTO KOMIOHEHTY «MeToauka HaBYaHHS MaTEeMaTHYHOI
OCBITHBOI Tay31» JAOMUIBHO PO3TJISAIATH Pi3HI BUIM 1HHOBALIMHUX TEXHOJIOTIH, a
TaKO)K 0COOJIMBOCTI iX 3aCTOCYBaHHS y OCBITHil IIpoIiec.

3o0kpema, iH(pOpPMaIIHHO-KOMYHIKAIIHI TeXHOJorii. BoHM Hamexars 10
HaWOUIBII 3aTpeOyBaHMX IHHOBALIMHUX 3aC001B HABYAHHS B CyYaCHIN MOYaTKOBIH
ocBiTi. IX 3acTocyBaHHS, 30KpeMa BHKOPUCTAHHS IHTEPAKTMBHHX JOMIOK,
EIEKTPOHHUX MIAPYIHUKIB, TUPPOBUX OCBITHIX MIATHOPM 1 MOOUTHHUX JOJATKIB,
CIpusie YpI3HOMAHITHEHHIO OCBITHBOTO TMPOLIECYy Ta MIIBHUIIEHHIO HOTO
MpUBaOIUBOCTI JIJII MOJOJAIIUX IIKOJSIpiB. Bukopucranus mudpoBUX pecypciB

CTBOPIOE YMOBHM ISl HABUaHHS B 1HAUBIyaJbHOMY TeMIll, 3a0e3neuye
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ONEpPAaTUBHUNA 3BOPOTHUM 3B’SI30K 1 TOJIETHIYE CHOPUUHATTS HABYAJIbHOTO
Marepialy 3aBIAfKM HOro Bi3yamizalli Ta JOCTYHHOCTL. Y  pe3ynbTari
MIABULIYETHCS Mi3HABAJIbHA aKTUBHICTh YUHIB 1 3p0CcTa€ €(heKTUBHICTh 3aCBOEHHS
MaTeMaTUIHUX 3HAHb.

IrpoBi TexHomorii, abo reimigikamis, IPYHTYIOTbCS Ha BUKOPHUCTAHHI
ITPOBUX €JIEMEHTIB 1 MEXaHI3MIB 3 METOIO MiABUIIEHHS HaBYaJIbHOI MOTHUBAIIil Ta
AKTUBHOTO 3aJydeHHs Y4YHIB JI0 OCBITHBOT'O NPOLECY. IX OCHOBHE MpPH3HAYEHHS
MoJISITa€ B TOMY, 100 3pOOUTH HaBYaHHS OUIBII I[IKABUM, €MOIIIITHO HACUYECHUM 1
npuBabauBUM Ui JiTed. Peamizamiss 1bOoro MIAXOMy 3AIMCHIOETBCS 4Yepe3
3aCTOCYBaHHSI CHCTEMH OalliB, PEUTHHTIB, BIpTyaJlbHUX BiJI3HAK, JIOCATHECHb Ta
IHIITUX €JIEMEHTIB T'PH.

[Tin yac HaBYaHHS MaTEMAaTHKH 37100yBadiB IMOYATKOBOI OCBITH BYMTEIb
MOKE€ BHKOPHUCTOBYBATH HH(POBI IIaTGOPMH ISl MPOBEACHHS IHTCPAKTHBHUX
BIKTOPUH 1 3MaraHb, 0 CTUMYJIOIOTh YYHIB O aKTUBHOI y4acTl Ta CHPUSIOTH
KpalioMy 3aCBOEHHIO HAaBUaJbHOTO Marepiady. BUKOpUCTaHHS IrpoOBHX
TEXHOJIOT1H JIorIoMarae CTBOPUTH TIO3UTHBHUN eMOIIMHMA (OH HaBUYaHHI,
3MEHIIIUTH PIBEHb TPUBOXKHOCTI Ta MICUXOJIOTIYHOTO HANIPY>KEHHS, 1[0 € 0COOJIMBO
BaYKJIMBHUM JUUIS IITEH MOJIOAIIOTO MKIILHOTO BIKY.

[IpoexTHi  TexHOJOTIi HameXarb 0 HAWOUIBII  PE3yIbTATUBHUX
IHHOBAIIMHUX TIIXOJIB B OCBITI, OCKUJIBKH 3a0€3IeUylOTh aKTHUBHE 3aIy4CHHS
VYHIB JI0 TIPOIECY IMI3HAHHS Ta TMEPETBOPIOIOTH iX 13 MACHBHHUX CIOXKHBAYiB
iHdpopMalii Ha aKTHUBHUX YYaCHHUKIB JOCITITHHIIBKOT MiSUTBHOCTI. Y Mexax
MPOEKTHOTO HABYAHHS 3aCBOEHHS 3HAHb BINOYBAETHCS HE MUISXOM MEXAaHIYHOTO
3amam’sITOBYBaHHS HAaBYAJILHOTO MaTepialy, a depe3 MONIyK MUISXIB PO3B’sI3aHHS
MPAKTUYHO 3HAYYIIMX 3aBAaHb 1 MPoOIeMHUX cuTyariid. [IpoekTrn MOXyTh MaTH
JTOCHITHUIIBKAM, TBOpYHM, iHpOpMamiiHUi ab0 MPaKTUKO OpPIEHTOBAHMIA
xapaktep. Ilimx 9ac BHBYECHHS TMEBHUX MaTEMaTHYHUX TEM Y4YHI MOXKYTh

MpaloBaTh HAJ CTBOPEHHSM MPOEKTY 3 BU3HAYECHHS HaWpalllOHAJIBHINIOTO
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MapuIpyty 10 IIKOJU abo po3polisaTu moAenb «MaTeMaTUYyHOTO MiCcTay,
3aCTOCOBYIOYHM HAOYTI 3HAHHS JJIS PO3B’S3aHHS PCATBHHUX KUTTEBUX 3aBraHb. C.
CKBOpIIOBa Y CBOEMY HayKOBOMY JOPOOKY IPOIOHYE 3aBEpIITyBaTH BUBUCHHS
MEBHOTO PO3AUTY 3 MaTeMaTHUKU pO3pOOKOI0 MpoekTy. Takui miaxiy Crpuse
PO3BUTKY CaMOCTIHHOCTI, TBOPYOI'O MHCIJIECHHS, YMiHb IUIAHYBaTU MIiSUTBHICTB,
MpaIfoBaTi B KOMaHi Ta BUKOPUCTOBYBAaTH MaTEMaTUYHI 3HAHHS B MPAKTUIHUX
CUTYyaITIsX.

TexHonorii pPO3BUTKY KPUTUYHOTO MUCJICHHS € BaXKIIMBOKO CKJIAJOBOIO
CydyacHHMX IHHOBALIMHMX MiAXOAiB N0 HAaBYaHHA. IX 3acTOCYBaHHS TNepenbayac
BUKOPUCTaHHS METOJIIB aHajli3y, TOPIBHSIHHS, y3arajbHCHHS Ta OI[IHIOBaHHS
iHbopMmarlii, 1o crapuse OUIbII YCBIIOMJIEHOMY 3aCBOEHHIO HaBYAJIBHOIO
Marepiany. 3aBISKA TaKUM TEXHOJIOTISIM YYHI HAaBYAIOThCS CaMOCTIMHO
(dbopMyIIFOBaTH BUCHOBKH, apTyMEHTOBAHO BHCJIOBIIOBATH BJIACHY IO3UIIIIO Ta
npuiiMati OOIPYHTOBaH1 pinieHHs. PO3BUTOK KPUTHYHOTO MHCIIEHHS TaKOX
cupusie (OpPMYBaHHIO BIIEBHEHOCT! y BJIACHUX 3HAHHAX 1 BMIHHIO KPUTHYHO
OIliHIOBATH 1H(OpMAIIit0, OTPUMaHY 3 PI3HUX JKEpeT.

Takox HEOOXIMHO PO3MIISTHYTH 3 MaOyTHIMH BYUTEISIMA BUKOPHUCTAHHS
STEM-texHonorii y moyaTkoBOMYy Kypci MaTeMaTUKH. BoHu 3a0e3nedyroTh
IHTErpaIiio MaTeMaTUYHUX 3HAHb 13 MPUPOJHUYMMH HayKaMH, TEXHOJOTISIMHU Ta
eeMEHTAMH iH’KEHEpHOI JANBHOCTI. IX 3aCTOCYBaHHS CIPSMOBaHE Ha
¢bopMyBaHHA B MOJIOJIIMX MIKOJISAPIB YMIHHS BHKOPHCTOBYBATH MaTeMaTH4HI
3HaHHS IS pO3B’A3yBaHHS NPAKTUYHUX 1 JKUTTEBUX 3aBAaHb, PO3BUTKY
KPUTHUYHOTO MHMCIICHHS, TBOPYOCTI, JOCHITHUIBKMX HABHYOK 1 3JaTHOCTI
MpalroBaTH B KOMaH/I.

Y mnpomeci HaBuanHHs Matematukun STEM-minxim peamizyeTscs depes
JTOCITITHAIIBK] 3aBAaHHS, TPOEKTHY MiSUTbHICTh, MaTEMaTHYHE MOJCITIOBAHHS,
KOHCTPYIOBaHHS, BUKOPUCTAHHS HU(PPOBUX TEXHOJIOT1M Ta IHTEPAKTUBHUX 3aCO01B

HaBYaHHs. YYHI HE JIMIIE 3aCBOIOIOTh MATEMATUUH1 MOHSTTS, a U 3aCTOCOBYIOTh 1X
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IUIsl BUMIPIOBAaHHS, OOYMCIICHHS, aHaJI3y JaHUX, NOOYI0BH MOJENEN 1 CTBOPEHHS
BJIACHUX MPOEKTIB.

Buxopucranus STEM-TexHoJoriid y MOYaTKOBIM MaTeMaTH4YHIM OCBITI
crpusie: (pOpMYBaHHIO MaTEMATHYHOI KOMIIETEHTHOCTI; PO3BUTKY JIOTTYHOTO,
QITOPUTMIYHOTO Ta KPUTUYHOTO MUCIICHHS; MIBUILIEHHIO HABYAJIbHOI MOTHUBAIII1;
BCTAHOBJICHHIO MDKIPEAMETHUX 3B’A3KIB; PO3BUTKY HABUYOK JOCIIIHMIIBKOI Ta
MPOEKTHOT JISTLHOCTI; MIATOTOBIIl YYHIB JO PO3B’S3aHHS pEaIbHUX MPOOJIEM Yy
Cy4aCHOMY TE€XHOJIOTTYHOMY CYCIJIbCTBI.

[Mpuknagamu STEM-gisiibHOCTI Ha ypoKax MaTeMaTHKh MOXYTh OyTH
CTBOPEHHSI MOJIeJiell TeoMeTpUYHUX (QIryp, BUMIPIOBaHHS Ta aHalli3 00’ €KTiB
HaBKOJMIIHBOTO  CEpeOBHINA, MMOOyIoBa  JiarpaM  3a  pe3yjbTaTaMu
cnoctepexeHb, KoHcTpytoBanHd 3 LEGO, BUKOHaHHA MaTeMaTUYHHX KBECTIB 1
JTOCJTITHUIIBKUX MTPOEKTIB.

STEM-texHonorii B MOYAaTKOBOMY KypCl MAaT€MaTUKH € JIOCTaTHBO
e(deKTUBHUM 3ac000M (OPMYBAHHS MAaTEMAaTHYHOI KOMIIETEHTHOCTI MOJOJIINUX
IIKOJIAPIB Yepe3 MO€JHAHHS TECOPETUYHUX 3HAHBb 13 MPAKTUYHOKO MISIIBHICTIO Ta
pEaNbHUMHU KUTTEBUMH CUTYAIlISIMH.

Y mpomeci METOAMKO-MAaTeMaTHYHOI MiATOTOBKHM MaWOyTHIX YYHMTEIiB
BapTO PO3TIISIHYTH TaKi MUTAHHS :

o (¢opmyBaHHS IUPPOBOT KOMIIETCHTHOCTI MaOyTHLOTO BUUTEIIS;

e OBOJIOJIHHS METOJWKOI) BHUKOPHUCTAHHS IHTEPAKTUBHUX MATEMAaTHYHUX
wiardopm (LearningApps, GeoGebra, Wordwall, Kahoot Tor10);

o po3po0ieHHS UGPOBUX TUAAKTUIHUX MaTepialiB I YPOKiB MAaTEMATHKH;

o (opmyBaHHS HAaBUYOK OpTaHi3aIlii 3MIIMAHOTO Ta MUCTAHIIHHOTO HABYAHHS
MaTEMaTUKH;

e BHUKOPHCTAHHS TEXHOJIOT1H Bi3yasi3ailii MaTeMaTHYHHUX MOHATH 1 IPOIIECIB;

e PO3BUTOK TOTOBHOCTI [JI0 TMPOEKTYBAHHS 1HHOBAIL[IMHOTO OCBITHHOTO

CCpCaoBHIIIa HA YPOKAX MAaTCMAaTHUKH;
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o (¢opMmyBaHHA 3JaTHOCTI  OIIHIOBATH  €(QEKTUBHICTH  BUKOPUCTAHHS
nM(ppoBUX 3ac00IB y PO3BUTKY MAaTEMAaTUYHOI KOMIETEHTHOCTI MOJOJUIINX
IIKOJISIPIB.

Came 11 acmeKkTH JONOMOXYTh JIOTIYHO TIOB'SI3aTH  XapaKTEPUCTHKY
IHHOBAI[IMHUX TEXHOJIOT1H 13 MpoOaeMoro mpodeciitHoi MAroOTOBKM MaildyTHBOTO
BUUTENSI TIOYATKOBUX KiaciB. ToMy IIO ycmimHe iX BIPOBAKEHHS Y MPAKTHKY
MOYaTKOBOI OCBITH 3HAYHOIO MIpPOIO 3aJIEKUTh BiJ] PiBHA NMpo(deCciiftHOT MArOTOBKU
BuutTens. CydacHM mefaror Mae BOJOAITH IUGPOBUMHM Ta I1HHOBaIIMHUMHU
IHCTpYMEHTaMHU HaBYaHHSA, OYTH TOTOBUM JO TMOCTIHHOrO mnpodeciiHoro
PO3BHUTKY, 3aCTOCOBYBATH THYYKI MIJIXOJH JI0 OpraHizallli OCBITHHOTO MpOIeCy Ta
BpPaxOBYBaTH I1HJMUBIAyaJIbHI OCOOJMBOCTI ¥ OCBITHI TOTPEOM KOXHOTO YYHSI,
30KpeMa ITiJ] YaC BUBYCHHS MAaTEMaTHYHOI OCBITHBOT TalTy3i.

OTxe, I1HHOBAIlIHI TENAroTiyHi TEXHOJOT1l CYTTEBO PO3MIUPIOIOTH
MOXJIMBOCTI CYYacHOi IOYAaTKOBOI OCBITH, 3a0€3MeUyrodM IABUIIEHHS SKOCTI
HaBUYaHHSI, aKTUBI13allii0 MI3HABAJIBHOI AiSJIBHOCTI YUHIB 1 (POpMYBaHHS KIIFOUOBHX
KOMITETEHTHOCTEH, HEOOXITHUX JJIsg YCHIIIHOIO HaBYaHHS Ta camopeaiizallii B
MalOyTHBEOMY.

Cnin 3a3HauWTH, IO CTPIMKUK PO3BUTOK 1H(POPMAIIHHUX TEXHOJOTiH
CYTTEBO TpaHC(HOPMYy€E CydaCHHMI OCBITHIN IpoIliec, 30KpeMa B IMOYATKOBIN IIKOTI,
7€ OCOOJMBOTO 3HaueHHsS HaOyBae CTBOPEHHS KOM(OPTHOro Ta €GEeKTHBHOTO
HABYAIBHOTO CEpENOBUINA. YTNPOBAKCHHS NU(PPOBUX Ta IHTEPAKTHBHUX
TEXHOJIOTiH y TIpoIeCc HAaBYaHHS MAaTEMAaTHUKH CIPHUSE ITABUIICHHIO HAOYHOCTI
HaBYAJILHOT'O Matepiaiay, POOUTH 3aHATTS OUIbII JUHAMIYHUMHU Ta I[IKABUMH IS
MosoAmmx ImKoJsApiB. KpiM Toro, mudpoBi TEXHOJOTIi BiIKpUBAIOTH MIMPOKI
MOXKJIMBOCTI IS 1HAMBIAYyami3aimii HaBYaHHS, TO3BOJISIIOYM YYHSM MPAIIOBATH
BIIMIOBITHO JI0 BJIACHOTO TEMITy Ta PiBHS MiATOTOBKH. OTNEpaTUBHHMA 3BOPOTHHI
3B’S130K, JIOCTYMHICTh PI3HOMAHITHUX OCBITHIX PECypCiB 1 MOXJIUBICTh

Bi3yajizallii CKJIaJHUX MaTEeMAaTUYHUX TOHSATH CIPHUSIOTH OLIbII TJIMOOKOMY
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PO3YMIHHIO HAaBYAJIBHOTO MaTepialy Ta MiABUIICHHIO €(EeKTUBHOCTI MOro
3acBO€HHS. | MailOyTHIM BUMTENIh MOYATKOBOI KON Ma€ OyTH MiITOTOBICHUM 10
TaKUX BUKIIUKIB CHOTOJCHHS.

Oco0nuBOro 3HaUeHHs Ha0yBa€ yMIHHS KPUTUYHO OLIHIOBATH JOLLUIBHICTh
BUKOPUCTAHHS MEBHUX TEXHOJIOTIH y HaBYaHHI MaTeMaTWUKH, aJanTyBaTH iX 0
KOHKPETHHUX OCBITHIX LiJled Ta 3a0e3nedyBaTd MOEIHAHHA TPAAUIIAHUX 1
G poBUX METOJIB HaBYaHHs. Taka miaroroBka crpusie GOpMyBaHHIO TOTOBHOCTI
BUUTENsl 70 mpodeciiiHol aisUIbHOCTI B ymoBax IMudpoBizaiii OCBITH Ta
3abe3reuye MIJBUIICHHS SKOCTI MaTeMaTU4YHOI MIATOTOBKH  3700yBauiB
MIOYaTKOBOi OCBITH.

Bucnoexu. MaliOyTHI# BUMTENh TOYATKOBUX KJIaCiB Ma€ HE JIUIIE BOJIOMITH
MaTEMaTUYHHUMU 3HAHHSIMH Ta METOJIMKOIO X BUKJIAJaHHs, a i YMITH IHTETpyBaTH
IHHOBAIIIM{HI TEXHOJIOT1i B OCBITHIA MPOIEC BIAMOBIAHO JO 3MICTY HAaBYAJIBLHOTO
Marepiajay Ta BIKOBUX OCOOJIMBOCTEN y4HIB. MeTOIUKO-MaTeMaTHYHa MiAr0TOBKa
MalOyTHIX yuduTeNniB mnepeadadae QGopMyBaHHS B HHX YMIHb J00Wpatu W
BUKOPHUCTOBYBaTH LM(POBI OCBITHI pPECypCcH, TMPOEKTYBAaTH IHTEPAKTUBHI
3aBJaHHSA MaTEMaTUYHOTO 3MICTY, OPTraHi30BYBAaTH JOCHITHUILIBKY IISJIBHICTH
YUYHIB Ta 371HCHIOBATH MOHITOPUHT iXHIX HAaBUAJbHHUX JIOCATHEHb 3a JIOMOMOTOI0
CydacHUX IMU(PPOBUX ITHCTPYMEHTIB.

Pe3ynbTaTUBHICT, BUKOPHUCTAHHS 1HHOBAIlIMHUX TEXHOJIOTIA y mporeci
HAaBYaHHS MaTeMaTHKU Oe3MoCcepeHhO 3aJICKUTh BiA pPIiBHA mpodeciiHoi Ta
METOJIMKO-MAaTeMaTHYHOI MiAroTOBKH BumTesss. CydacHUN Menaror Ma€e BOJIOIITH
HE JIMIIIEe TPYHTOBHUMH MAaTeMaTHYHUMHU 3HAHHSMU Ta METOJIUKOIO X BUKJIQIaHHS,
a ¥ yMIHHSIMHU NOOMpAaTH, aJanTyBaTH Ta IHTErpyBaTd IUGPOBI W IHHOBAIlIHHI
TEXHOJIOT1i BIAMOBITHO 10 3MICTy HaBYaHHSI Ta OCBITHIX OTPeO yUHIB.

TakuM dYHWHOM, mMIATOTOBKA MAaWOYTHIX YYHMTENIB J0 BUKOPHCTAHHS
IHHOBAIlIMHUX TEXHOJOTi y TmpoIecli HaBYaHHS MaTEeMaTHKH 3700yBayiB

MOYATKOBOi OCBITH € BaXKJIMBOK YMOBOIO MOJIEpHI3AIlli Cy4acHOI MOYaTKOBO1
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ocBiTh. Bona wmae Oytu cnopsmoBaHa Ha (¢GOpMyBaHHS TOTOBHOCTI JO
MIPOEKTYBAHHS  IHHOBALIMHOIO  OCBITHBOI'O  CEpPENOBHUINA,  €(EKTHBHOIO
BUKOpPUCTaHHS HUPPOBUX pecypciB Ta 3a0e3Me4YeHHs SAKICHOTO PO3BUTKY

MaTeMaTUYHOT KOMIIETCHTHOCTI MOJIOOIINX H_IKOJ'ISIpiB.
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A MOBILE APPLICATION WITH GAME MECHANICS FOR
MONITORING PET CARE

Abstract

The article considers the development of a cross-platform mobile
application with gamification elements for monitoring and planning pet care. The
relevance of the study is determined by the need to improve the regularity of pet
care procedures, reduce the influence of the human factor, and increase user
motivation through game mechanics. Existing mobile solutions in the field of pet
care are analyzed, including applications focused on reminders, medical records,
and pet activity tracking. Their limitations are identified, in particular the
insufficient use of gamification, limited family coordination, and weak support
for motivating users to perform routine care tasks regularly. The proposed
application combines pet profile management, care schedule generation,
reminders, logging of completed procedures, progress tracking, XP rewards,
penalties for missed actions, and family interaction through chat.

The architecture of the application is based on cross-platform mobile
technologies, using React Native, TypeScript, Redux, SQLite, and Firebase
services. The designed database structure provides storage of information about
users, pets, care events, completed actions, gamification parameters, and family
communication. Functional and non-functional testing confirmed the correctness
of the main scenarios, stable operation of the application, acceptable response
time, and usability of the interface. The proposed solution can be used as a tool

for organizing pet care and forming responsible behavior among users, especially
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in a family environment.
Keywords: mobile application, pet care, gamification, React Native,

TypeScript, SQLite, reminders, testing.

Problem statement

Modern mobile technologies are increasingly used to support everyday
processes related to time management, task control, health monitoring, and the
formation of useful habits. One of such processes is pet care, which includes
regular feeding, walking, hygiene procedures, play activity, veterinary control,
and other actions that directly affect the physical and psychological condition of
an animal [1], [2].

In practice, the quality of pet care often depends on the human factor. Pet
owners may forget individual procedures, perform them irregularly, or lack a
single tool for monitoring the care schedule. This problem becomes especially
relevant in family care, when responsibility for a pet is distributed among several
family members. In such cases, there is a risk of duplicated actions, missed
procedures, or unclear distribution of responsibilities.

Existing mobile applications for pet care usually perform the functions of a
calendar, reminder system, or electronic pet profile. They help store information
and plan events, but they do not always take into account the motivational
aspect. The routine nature of care procedures can reduce user engagement,
especially among children and teenagers involved in caring for pets. Therefore, it
is relevant to create a mobile application that not only reminds users about
necessary actions, but also motivates them to perform these actions regularly
through game mechanics.

Gamification makes it possible to transform routine care into a clearer,
more visually attractive, and more motivating interaction. The use of experience

points, levels, rewards, indicators of a virtual pet’s state, and immediate feedback
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contributes to increasing user responsibility and forming stable habits. Therefore,
combining planning, monitoring, and gamification functions within one mobile
application is a relevant direction in software development.

Analysis of recent research and publications

Pet care is considered in modern sources as an important component of
responsible animal ownership. Regular feeding, walking, hygiene procedures,
and veterinary care have a direct impact on the health and quality of life of
animals [1], [2]. At the same time, pet owners often face practical problems
related to forgetfulness, irregular schedules, lack of systematic control, and
insufficient coordination of care actions.

The analysis of existing software solutions shows that there are several
mobile applications aimed at supporting pet care processes. One of such
solutions i1s PetDesk, which is focused on pet health management, interaction
with veterinary clinics, appointment scheduling, medication reminders, and
storage of medical information [3], [4]. This application is useful for organizing
veterinary communication and managing important health-related events.
However, its functionality is mainly focused on informing the owner and
supporting medical records, while game-based motivation for regular daily
actions such as feeding, walking, or hygiene care is not sufficiently developed
[3], [4].

Another analyzed solution is 1lpets: Pet Care, which provides a
comprehensive approach to pet care management. It supports care schedules,
reminders, medical records, journals, notes, and multiple pet profiles [5]. The
advantage of this application is its wide functionality and orientation toward
systematic organization of care. However, it has limited gamification
capabilities, does not include a developed system of rewards, levels, or XP, and
does not fully support scenarios of family coordination and task delegation

between several users [5].
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The DogCat App/ Pet Care Tracker application provides basic functions for
creating pet profiles, setting reminders, maintaining a care calendar, and
recording care activities [6]. Its main advantage is simplicity and accessibility for
users who need basic tracking of pet-related tasks. At the same time, the
functionality of this application is limited. It does not provide game progress, a
reward system, levels, social interaction, or personalized motivation mechanisms
[6].

The reviewed applications show that the current market offers tools for
storing information, setting reminders, and maintaining records related to pet
care. However, these solutions mainly solve organizational tasks and do not fully
address the problem of user engagement. In particular, they do not sufficiently
support gamified motivation, family interaction, or visual feedback based on the
regularity of completed procedures.

In addition to the analysis of pet care applications, the technological basis
of mobile software development was also considered. React Native is widely
used for cross-platform mobile development because it allows developers to
create applications for Android and 10S using a single code base [8]. TypeScript
improves code reliability through static typing and better control of data
structures during development [9]. Redux is commonly used for centralized state
management in applications with multiple interacting modules [10]. SQLite is
suitable for local data storage and offline access to structured information [11],
while Firebase services can be used for authentication, notifications, and
synchronization [12], [13].

Thus, the analysis of existing research, publications, documentation, and
software solutions confirms the relevance of developing a mobile application that
combines pet care planning, reminders, family coordination, local data storage,
and gamification. Such a combination makes it possible to solve not only the task

of informing the user, but also the task of forming responsible and regular care
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behavior.

Purpose of the article

The purpose of the article is to present an approach to the development of a
cross-platform mobile application with game mechanics for monitoring pet care.
The application is intended to automate the planning of care procedures, control
their completion, increase user motivation, and support family interaction.

Presentation of the main material of the study

Within the study, the main problems of the subject area that should be
solved by the mobile application were identified. These problems include
irregular completion of care procedures, low user motivation, lack of
coordination between family members, insufficient personalization of care, and
absence of convenient feedback and control. For each problem, an appropriate
direction of automation was determined.

To reduce missed procedures, the application provides a care schedule,
timers, and push reminders. To increase motivation, the system uses XP points,
levels, and visualization of the virtual pet’s state. To support family interaction,
the application includes an action log and an “Ask for help” function. To provide
personalization, users can configure types and times of care procedures. To
support control and analysis, the application provides statistics, history, and state
indicators.

The functional model of the application includes two main roles: the
primary user and a family member. The primary user creates a pet profile,
configures care parameters, generates or edits the procedure schedule, manages
family member access, views statistics, and controls the completion of actions. A
family member can receive reminders, perform assigned procedures, confirm
their completion, and participate in family communication.

The main functional capabilities of the application include user registration

and login, creation and editing of a pet profile, configuration of care parameters,
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automatic generation of the initial procedure schedule, viewing, adding, and
editing care events, receiving push reminders, completing care actions through
interactive screens, confirming completed procedures, recording completed
actions in the log, assigning rewards or penalties in the form of XP, updating the
state of the virtual character, viewing progress and statistics, and coordinating
care through chat.

A special role in the application is played by the gamification module.
After a care procedure is completed, the system records the action in the log,
determines its status, and assigns experience points to the user. If the procedure
is completed on time, the user receives a reward. If the action is missed or
completed late, the system may apply a penalty or reduce certain indicators of
the virtual pet’s state. This approach creates a clear cause-and-effect relationship
between the user’s actions and the state of the virtual pet.

Visualization of the character’s state is an important component of
motivation. The application can display mood, cleanliness, activity, or needs of
the pet depending on how regularly the procedures are performed. As a result, the
user receives not only text reminders, but also visual feedback in a clear game-
based form. This is especially useful for children and teenagers, for whom visual
and interactive feedback is often more understandable than a traditional task list.

Family interaction is implemented through the ability to manage family
members and coordinate care through chat. The primary user can add other
participants, distribute responsibility, and send help requests. For example, if one
family member cannot perform walking or feeding, they can contact another
participant using the “Ask for help” function. This reduces the risk of missed
procedures and makes the care process more organized.

The architecture of the application was designed taking into account the
requirements for cross-platform development, scalability, extensibility, and local

data storage. React Native and TypeScript were chosen for the implementation of
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the user interface and business logic. React Native enables the creation of a
mobile application for different platforms using a single code base [8].
TypeScript improves development reliability due to static typing, which reduces
the number of errors when working with data models, function parameters, and
application states [9].

Redux was used to manage the state of the application. This technology
makes it possible to store information about the user, pet profile, schedule,
completed actions, and gamification parameters in a centralized way [10]. This is
important for an application where different modules interact with the same data.
For example, the care schedule, reminders, action log, XP module, and virtual
pet state depend on the same set of user actions.

SQLite was used for local data storage. This solution makes it possible to
store structured information directly on the user’s device and access it even
without a permanent internet connection [11]. Local storage is especially
important for mobile applications related to everyday tasks, because users should
be able to view schedules, confirm actions, and save information even when the
network connection is unstable.

Firebase services can be used to implement authentication, push
notifications, and synchronization features [12], [13]. Authentication is required
to identify users and manage access to pet profiles and family functions. Push
notifications are necessary to remind users about planned care procedures.
Synchronization can be used for interaction between family members and for
updating shared data on different devices.

The data structure of the application includes several related entities. The
main entities are User, Pet, Care Event, Action Log, XP Record, Family Member,
Chat Message, and Virtual Pet State. The User entity stores information about the
application user. The Pet entity contains basic data about the animal, such as

name, type, age, and individual care parameters. The Care Event entity describes
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planned procedures, their type, time, recurrence, and status. The Action Log
entity records completed actions, the time of completion, the performer, and the
result. The XP Record entity stores information about rewards and penalties. The
Family Member entity supports access management and distribution of
responsibilities. The Chat Message entity stores family communication related to
care coordination. The Virtual Pet State entity stores current indicators that are
changed depending on user activity.

During implementation, the main screens of the application were
developed. These include the login screen, pet profile creation screen, main
screen, care settings screen, schedule screen, procedure execution screens,
statistics screen, and family interaction screen. The interface is focused on
simplicity, visual clarity, and accessibility for users of different ages. The main
actions should be available in a minimum number of steps, and the key interface
elements should be visible and intuitive.

The non-functional requirements of the application include performance,
reliability, security, usability, compatibility, and scalability. The main screen
should open within approximately two seconds under normal operating
conditions. Transitions between screens and confirmation of completed
procedures should be performed without noticeable delays. In case of temporary
loss of network connection, the application should store data locally and
synchronize it after the connection is restored.

Security requirements include protection of personal user data, information
about family members, and care actions. Authentication data should be stored
securely, and access to application functions should be granted according to user
roles. Usability requirements assume that the interface should be understandable
for users of different ages, including children. Compatibility requirements
involve correct operation on modern mobile devices with different screen sizes

and orientations. Scalability is ensured by the possibility of further adding new
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types of procedures, user roles, game mechanics, and external services.

Functional and non-functional testing was carried out to verify the
operation of the application. Functional testing covered typical scenarios such as
registration and login, pet profile creation, care parameter configuration,
schedule generation, reminder receiving, procedure completion, action logging,
XP calculation, virtual pet state update, statistics viewing, and sending messages
in the chat. The results of the verification showed that the main scenarios were
performed correctly.

Non-functional testing was aimed at evaluating performance, stability,
usability, and correctness of interface behavior. The verification showed that the
application provides acceptable response time, works stably during the execution
of main operations, and correctly handles typical errors, such as empty required
fields, incorrect parameters, or absence of data for display. It was also confirmed
that the gamification logic correctly responds to completed and missed
procedures.

Experimental verification of the achievement of the purpose showed that
the use of a schedule, reminders, and gamification contributes to increasing the
regularity of care and the convenience of monitoring completed actions. The
application helps the user see not only the list of planned procedures, but also the
result of their activity through XP, statistics, and the state of the virtual character.
This makes pet care more structured, understandable, and motivating.

In order to confirm the effectiveness of the proposed solution, an
experimental study of the mobile application was conducted. The purpose of the
experiment was to determine whether the combination of a care schedule,
reminders, action logging, and gamification mechanics can improve the
regularity of pet care procedures and increase user engagement.

During the experimental study, users performed typical scenarios of

interaction with the application, including creating a pet profile, configuring care

205



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 3. Ne 6.

parameters, viewing the schedule, receiving reminders, completing care
procedures, confirming completed actions, and analyzing progress through
statistics and the XP system. The effectiveness of the application was evaluated
according to several criteria: regularity of completed care actions, number of
missed procedures, convenience of schedule control, clarity of the interface, and
user motivation to continue using the application.

The results of the experimental study showed that the use of reminders and
visual progress indicators helped users better control planned care procedures.
Gamification elements, such as XP points, rewards, penalties for missed actions,
and changes in the virtual pet’s state, increased user interest in completing
routine tasks. The action log and statistics provided a clearer understanding of
performed and missed procedures, while the family interaction function helped
coordinate responsibilities between several users.

Thus, the experimental study confirmed that the proposed mobile
application can improve the organization of pet care, reduce the risk of missed
procedures, and increase user motivation. The obtained results indicate that the
use of gamification in pet care monitoring is appropriate, especially in cases
where several family members are involved in the care process or when it is
necessary to form regular and responsible care habits.

Conclusions

The article presents an approach to the development of a mobile
application with game mechanics for monitoring pet care. The analysis of the
subject area showed that pet care requires regularity, control, personalization,
and coordination between users. The main problems include missed procedures,
low motivation, lack of systematic feedback, and difficulties in distributing
responsibilities between family members.

The analysis of existing mobile solutions showed that most of them

provide basic functions of reminders, pet profiles, medical information storage,
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and care planning. However, they have limited gamification capabilities and
insufficient support for family interaction. This confirmed the feasibility of
creating an application that combines care planning, reminders, an action log,
statistics, an XP system, visualization of the virtual pet’s state, and chat for
coordination between family members.

The proposed application was implemented using React Native,
TypeScript, Redux, SQLite, and Firebase. This technology stack provides cross-
platform development, support for local data storage, convenient state
management, push notifications, and the possibility of further functional
expansion. The designed data structure allows storing information about users,
pets, care events, completed procedures, progress, gamification parameters, and
family communication.

Functional and non-functional testing confirmed the correctness of the
main functional modules, application stability, acceptable response time, and
compliance with basic usability requirements. The application correctly
processes typical user scenarios, including pet profile creation, care schedule
configuration, procedure completion, XP calculation, progress display, and
family communication.

An experimental study was also conducted to evaluate the effectiveness of
the proposed system. The results showed that the combination of reminders,
schedule control, action logging, visual progress indicators, and gamification
mechanics helps users better organize pet care procedures. The use of XP points,
rewards, penalties for missed actions, and changes in the virtual pet’s state
increased user motivation and made routine care tasks more engaging.

Therefore, the obtained results indicate the practical value of the proposed
solution. The developed mobile application contributes to improving the
organization of pet care, reducing the risk of missed procedures, increasing user

engagement, and forming responsible care habits. The use of gamification in pet
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care monitoring can be considered an effective approach, especially in a family
environment where several users are involved in the care process.

Further development of the application may include cloud synchronization,
personalized recommendations based on wuser behavior, integration with
veterinary services and smart devices, as well as expansion of the gamification
system through achievements, ratings, story elements, and more detailed care

analytics.
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INTELLIGENT TEACHER ASSISTANT FOR AN EDUCATIONAL
PLATFORM

Abstract

The article considers the problem of automating interaction between
students and teachers in an educational platform using artificial intelligence
technologies. The relevance of the study is determined by the increasing amount
of educational content, the growing workload of teachers, and the need to
provide students with timely access to explanations of educational materials.
Existing learning management systems and educational platforms provide tools
for organizing courses, testing, and communication, but they do not always
support deep personalization of an Al assistant for a specific course and the
teacher’s own materials.

The purpose of the article is to present the approach to developing an
intelligent teacher assistant for an educational platform that supports the creation
of a personalized Al teacher, processing of students’ questions, and generation of
reports on learning activity and performance. The proposed system is based on a
client-server architecture and includes a web interface, server-side logic, a
database, and an Al interaction module. The client part is implemented using
HTMLS5, CSS3, JavaScript and React.js, while the server part is based on Node.js
and Express.js. The system stores information about users, classes, educational
materials, questions, answers, and student performance.

The article describes the subject area, functional capabilities of the system,

architectural decisions, implementation features, and testing approach. The main
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functional scenarios include registration and authorization, class management,
creation of an Al teacher, uploading educational materials, student interaction
with the Al assistant, assessment of students, and generation of analytical reports.
Functional testing based on decision tables and test cases confirmed the
correctness of the main usage scenarios. The experimental evaluation showed an
improvement in the convenience of interaction, speed of obtaining answers,
accuracy of Al responses, and overall efficiency of learning interaction.
Keywords: artificial intelligence, educational platform, intelligent assistant,
Al teacher, web application, React.js, Node.js, Express.js, client-server

architecture, automation of learning.

Problem statement

The modern educational process is characterized by the active use of
digital learning platforms, electronic educational materials, online
communication tools, and distance learning technologies. The transition to
blended and online learning formats has significantly increased the amount of
information processed by both teachers and students. At the same time, the
number of repetitive questions from students is growing, especially when
learning new topics, completing homework, preparing for tests, or working with
large volumes of educational materials.

A teacher is often forced to answer similar questions repeatedly, provide
additional explanations, monitor student progress, update educational content,
and analyze the level of students’ understanding of the material. These processes
require a considerable amount of time and reduce the teacher’s ability to focus on
more complex pedagogical tasks, such as improving course content, preparing
individual consultations, and developing practical assignments. The problem
becomes especially relevant in higher education, where one teacher may work

with several groups and a large number of students.
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Existing educational platforms provide important tools for organizing
learning, such as course management, file sharing, testing, and communication.
However, their functionality is often limited when it comes to personalized
automated assistance. A conventional learning management system can store
materials and tasks, but it does not always provide students with immediate
explanations based on the specific materials uploaded by the teacher. General-
purpose chatbots and Al tools can answer questions, but they are not always
connected to the structure of a particular course, the teacher’s methodology, or
the context of the educational materials.

Therefore, there is a need to develop an intelligent teacher assistant that
can be integrated into an educational platform and provide automated support for
students. Such a system should allow the teacher to create a personalized Al
teacher based on educational materials, enable students to ask questions at any
convenient time, and provide the teacher with analytical information about
student activity and performance. The use of artificial intelligence in this context
makes it possible to reduce the teacher’s workload, increase the availability of
educational materials, and improve the quality of interaction within the
educational process.

Analysis of recent research and publications

The development of educational platforms is closely related to the
digitalization of education and the growing use of artificial intelligence in
learning environments. Modern learning management systems are designed to
organize educational content, manage groups of students, provide access to tasks
and tests, and support communication between participants in the educational
process. Among the most common solutions are Google Classroom, Moodle,
Khan Academy, and other platforms focused on online learning and course
management [ 1—4].

Google Classroom, especially in combination with Al-based tools such as
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Gemini for Education, provides instruments for organizing classes, distributing
learning materials, and supporting students in the Google Workspace
environment [1; 2]. Its advantages include integration with Google services,
convenient course management, and support for certain Al-assisted educational
tasks. However, the Al functionality in such platforms is mainly focused on
auxiliary operations, such as generating content or supporting general learning
activities, rather than creating a separate Al teacher for a specific course [2].

Moodle is one of the most widely used learning management systems in
educational institutions. It supports course creation, testing, assessment,
analytics, and integration of additional modules [3]. The flexibility of Moodle is
one of its main advantages, but the platform often requires technical knowledge
for configuration and maintenance. In addition, the implementation of Al-based
support usually depends on external plugins or additional customization, which
may complicate deployment and use [3].

Khan Academy provides access to educational content and supports
interactive learning for a wide audience [4]. The platform is useful for self-study
and provides structured materials for different subjects. However, it is less
focused on personalized interaction between a particular teacher and students
within a specific course. Its functionality is mainly designed for access to
prepared educational content rather than for creating an Al assistant based on the
teacher’s own materials [4].

Recent trends in educational technology show that artificial intelligence
can be used not only for content generation, but also for adaptive learning,
automated feedback, analysis of student activity, and personalized
recommendations [2; 10]. At the same time, the implementation of Al tools in
education requires careful consideration of reliability, data security, transparency
of generated answers, and the role of the teacher in controlling educational

content [10; 11]. The most effective approach is not to replace the teacher with
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artificial intelligence, but to provide a support tool that automates routine
operations and helps students receive quick explanations [10].

The analysis of existing solutions shows that there is a gap between general
learning management systems and universal Al chatbots [1-4; 10]. Learning
management systems provide structure and educational content management,
while AI chatbots provide conversational interaction. The proposed intelligent
teacher assistant combines these two approaches by connecting Al interaction
with classes, educational materials, student questions, and teacher analytics. This
creates the basis for a more personalized and practically useful educational
platform.

Purpose of the article

The purpose of the article is to present the design and implementation
approach for an intelligent teacher assistant for an educational platform that
improves interaction between students and teachers through automation of
answers to students’ questions, personalized processing of educational materials,
and generation of analytical reports.

Presentation of the main material of the study

The proposed software system is an educational web application that
provides interaction between three main components of the learning process: the
teacher, the student, and the AI teacher. The teacher creates a class, uploads
educational materials, configures the Al teacher, monitors student activity, and
analyzes performance reports. The student joins the class using a unique code,
studies the educational materials, asks questions to the Al teacher, receives
explanations, and views homework assignments. The Al teacher acts as an
automated tool that generates answers based on the information provided by the
teacher.

The subject area of the system includes several key entities: users, classes,

educational materials, questions, answers, grades, homework assignments, and
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reports. A user may have the role of a student or a teacher. A class is a virtual
learning environment that connects the teacher with a group of students.
Educational materials are uploaded by the teacher and used to personalize the Al
teacher. Questions and answers represent the main unit of interaction between a
student and the Al assistant. Reports provide the teacher with information about
student activity and learning progress.

The main functional capabilities of the system include registration and
authorization, role-based access, class creation, student joining by class code,
creation of an Al teacher, uploading of educational materials, student interaction
with the Al teacher, viewing homework assignments, assessment of students, and
report generation. These functions provide a complete cycle of educational
interaction within the platform.

The registration and authorization module is necessary to identify users
and provide access according to their roles. During registration, the user creates
an account and selects or receives the appropriate role. During authorization, the
system verifies the entered credentials and opens the corresponding interface for
a student or teacher. Role separation is important because students and teachers
have different functional capabilities and different access levels.

The class management module allows the teacher to create a virtual class
and generate a unique code for student access. The student enters this code and
joins the corresponding class. This mechanism simplifies the organization of
groups and makes it possible to connect students with the correct Al teacher and
educational materials. Each class may contain its own learning resources, list of
students, homework assignments, and performance indicators.

One of the key components of the system is the module for creating a
personalized Al teacher. The teacher fills in a questionnaire, provides course-
related information, uploads learning materials, and initiates the creation of the

Al assistant. The system processes the provided information and configures the
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Al teacher so that it can answer students’ questions in the context of the specific
course. This approach differs from general Al chatbots because the assistant is
connected to the educational materials and the teacher’s course structure.

The student interaction module provides a chat interface where the student
can ask questions about the material. The system receives the question, sends it
for processing, forms an answer, and displays the result to the student. If the
question is unclear or cannot be processed correctly, the system asks the student
to clarify the request. This scenario makes learning support more accessible,
because the student can receive explanations not only during classes or
consultations, but also at any convenient time.

The homework module provides students with access to assignments,
deadlines, and descriptions. The student can open the homework section, view
available tasks, and select a specific assignment for more detailed information. If
there are no active assignments, the system displays a corresponding message.
This functionality supports better organization of independent work and makes
the educational process more structured.

The assessment and reporting module is intended for teachers. The teacher
can view the list of students, enter grades or comments, save assessment results,
and generate reports. The reports may include information about student activity,
interaction with the Al assistant, completed tasks, and learning progress. Such
analytical functionality allows the teacher to identify students who need
additional support and to adjust the educational process.

The architecture of the system is based on the client-server model. The
client side is implemented as a web interface that provides interaction with the
user. It is responsible for displaying pages, forms, tables, chats, class
information, homework assignments, and reports. The client side is implemented
using HTML5, CSS3, JavaScript, and React.js. React.js was chosen because it

supports component-based development, dynamic user interfaces, and
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convenient state management.

The server side processes requests from the client application, checks user
access rights, interacts with the database, processes educational materials, and
sends requests to the Al service. Node.js and Express.js are used for the server
side. This choice is justified by the efficiency of JavaScript-based server
development, support for REST API, and the ability to build scalable web
applications. The interaction between the client and server parts is implemented
through HTTP requests and REST API endpoints.

The database stores structured information required for the operation of the
platform. The main database entities include users, classes, educational materials,
questions, answers, grades, homework assignments, and reports. The use of a
relational database makes it possible to ensure data consistency, define
relationships between entities, and perform queries for analytics and reporting.
MySQL is used as the database management system.

The Al interaction module is responsible for processing students’ questions
and generating answers. It receives the question from the server, takes into
account the educational context, and returns a response that is displayed to the
student. An important requirement for this module is that the answer should be
based on the materials provided by the teacher. This reduces the risk of irrelevant
answers and increases the usefulness of the assistant for a specific course.

From the point of view of non-functional requirements, the system must be
reliable, efficient, secure, maintainable, and portable. Reliability means stable
operation of the system, correct error handling, and preservation of user data.
Efficiency requires fast processing of user requests and convenient access to the
main functions. Security requires authentication, authorization, secure password
storage, and protection of personal data. Maintainability is achieved through
modular organization of the code and clear separation of client, server, database,

and Al components. Portability is supported by the web-based nature of the
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application and the possibility of using it on different devices.

The software implementation includes several important user flows. The
first user flow is registration and authorization. The second user flow is teacher
interaction with the system: class creation, Al teacher configuration, material
uploading, student assessment, and report viewing. The third user flow is student
interaction: joining a class, viewing assignments, asking questions, and receiving
Al-generated explanations. These flows were used to organize the interface and
check the completeness of functional implementation.

The testing of the system was performed using functional testing methods.
The purpose of testing was to verify that the system correctly implements the
main user scenarios and responds properly to both valid and invalid input data.
The testing approach included decision tables and test cases. Decision tables
were used to formalize combinations of input conditions and expected results,
while test cases were used to check specific scenarios, such as successful
registration, incorrect authorization, class joining, Al teacher creation, question
processing, homework viewing, and report generation.

Special attention was paid to testing the interaction between the student
and the Al teacher. This functionality is central to the proposed system because it
directly affects the usefulness of the platform. The tests checked whether the
system accepts a student’s question, processes it, generates an answer, and
displays the result correctly. Additionally, cases with unclear or incomplete
questions were considered, where the system should ask the student to clarify the
request.

The experimental evaluation of the system was conducted with the
participation of 15 users, including students and teachers. The purpose of the
experiment was to evaluate the influence of the developed system on the
convenience of working with educational materials, the speed of obtaining

answers, the accuracy of Al responses, and the overall effectiveness of
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educational interaction. Users evaluated the system according to several criteria
using a five-point scale.

The results showed that after using the system, the convenience of the
interface increased from 2.9 to 4.7 points. The speed of obtaining answers
increased from 2.6 to 4.8 points. The accuracy of answers increased from 3.1 to
4.5 points. The convenience of interaction with classes increased from 3.0 to 4.6
points. The overall efficiency of learning interaction increased from 3.2 to 4.7
points. These results confirm that the use of an intelligent teacher assistant can
improve the organization of educational interaction and reduce delays in
obtaining explanations.

The practical value of the system is that it can be used as an additional tool
for teachers and students in an educational platform. For teachers, it reduces the
number of repetitive questions, simplifies class management, and provides
analytical information about student activity. For students, it improves access to
explanations, supports independent learning, and makes interaction with
educational materials more convenient. The system does not replace the teacher
but extends the teacher’s capabilities by automating routine communication and
analytical tasks.

At the same time, the developed system has certain limitations. The quality
of Al answers depends on the quality and completeness of the educational
materials uploaded by the teacher. If the materials are incomplete, poorly
structured, or contain contradictions, the Al teacher may provide less accurate
answers. Another limitation is the need to ensure data security, especially when
working with personal information, grades, and educational records. In addition,
further development should include more advanced analytics, integration with
external learning management systems, and tools for verifying the correctness of
generated answers.

The further development of the system may include integration with
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existing educational platforms, support for additional file formats, improved
semantic search in educational materials, automatic generation of tests and
quizzes, advanced dashboards for teachers, and mechanisms for evaluating the
quality of Al responses. It is also advisable to add functionality for tracking the
most frequent student questions, identifying difficult topics, and recommending
additional materials based on student activity.

Conclusions

The article presents an approach to the development of an intelligent
teacher assistant for an educational platform. The relevance of the proposed
solution is determined by the need to automate routine interaction between
students and teachers, reduce the teacher’s workload, and improve access to
educational materials. The analysis of existing platforms showed that many of
them provide tools for course management, testing, and communication, but do
not fully support the creation of a personalized Al teacher based on the teacher’s
own materials.

The proposed system combines class management, educational material
processing, Al-based question answering, student assessment, and reporting. The
client-server architecture provides a clear separation of responsibilities between
the web interface, server logic, database, and Al interaction module. The use of
React.js, Node.js, Express.js, and MySQL makes it possible to build a scalable
and maintainable web application.

Functional testing confirmed the correctness of the main user scenarios,
including registration, authorization, class joining, Al teacher creation, question
processing, homework viewing, assessment, and report generation. The
experimental evaluation demonstrated an improvement in the convenience of
using the interface, speed of obtaining answers, accuracy of Al responses,
convenience of working with classes, and overall efficiency of educational

interaction.
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The developed intelligent teacher assistant can be used to optimize the
educational process, support students in independent learning, and provide
teachers with analytical information. Further research and development should
focus on improving the accuracy of Al responses, expanding integration
capabilities, enhancing security, and developing advanced analytics tools for

monitoring student progress.
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CYIEPEYHOCTI PEAJIIBALIIT KOHLEMLI CTAJIOTO
PO3BUTKY HA MAKPO- TA MIKPOPIBHI EKOHOMIYHOI
CUCTEMHU

CONTRADICTIONS IN THE IMPLEMENTATION OF THE
SUSTAINABLE DEVELOPMENT CONCEPT AT THE MACRO AND
MICRO LEVELS OF THE ECONOMIC SYSTEM

Anomauyis

VY cTaTTi HOCHIIKEHO CYNEPEYHOCTI peaizallii KOHIEMI[li CTaIoro po3BUTKY
Ha MaKpo- Ta MIKpOpPiBHI €KOHOMIYHOT CUCTEMHU B YMOBaX MOCHJICHHS AHCOaIaHCy
MK  JIOBTOCTPOKOBHUMH  COI[IAIbHUMH Ta €KOJIOTIYHUMH TPIOPUTETaAMU
CYCIIUTBHOTO PO3BUTKY 1 KOPOTKOCTPOKOBUMH PUHKOBHUMH IHTEpECaMU CyO’ €KTIB
rOCTIOAApIOBaHHS. AKTYaJlbHICTh JIOCHI/DKEHHS OOYMOBJICHA YCKIAIHEHHSIM
npotiecy gocsirHeHHs Lluneit cranoro po3Butky, nomupeHuam ESG-perymtoBaHHs,
MOCWJIEHHSAM KJIIMATUYHUX BUKJIMKIB Ta 3pPOCTaHHSAM MPAKTUK (HOpPMaIbHOI

IMIIJIEMEHTAIIli IPUHLHUITIB CTAJIOTO PO3BUTKY Y KOPIOPATUBHOMY YIIPaBIIIHHI.
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Metoro cTatTi € JOCHIKEHHSI CYNEepEeYHOCTEeH B3aeMOAli Makpo- Ta
MIKPOpPIBHSI €KOHOMIYHOI CHUCTEMHM Yy HpoLecl peani3alii MPUHLHUIIB CTaJIOro
PO3BUTKY, a TAaKOXX OOIPYHTYBaHHS BIUIMBY KOH(QIIKTY MDK JOBrOCTPOKOBHUMU
CYCNUIBHUMM UUISIMU Ta KOPOTKOCTPOKOBHMMM DPHHKOBUMHU MEXaHI3MaMU Ha
e(eKTUBHICTb AocsIrHeHHd Llinel ctanoro po3BUTKY.

VY craTrri y3araJbHEHO Cy4yacHl TEOpPeTHYHI MIAXOAM JI0 TPAKTYBAHHS
CYTHOCTI CTajJ0ro po3BUTKY Ta OOIPYHTOBAHO TpaHC(HOPMAIIiI0 KOHIIETIIIT CTaJIoro
PO3BUTKY 3 TMEPEBaXHO MAaKpOCKOHOMIYHOI Mojeni y OaraTopiBHEBY CHCTEMY
B32€MOTIOB’I3aHUX E€KOHOMIYHHX, COI[IQJIBHUX Ta €KOJOTIYHHX TPOIIECiB.
Oco06nmBy yBary mpujauIeHO 3MiHI poJii Cy0’€KTIB TOCIOAapIOBaHHS Yy peanizarlii
OPUHIIMITIB ~ CTajdoro po3BUTKYy Ta iHterpamii ESG-mizxomiB y cucremy
KOPITOPATUBHOTO YITPABIIIHHS.

BusnaueHno, mo cydacHa MOJIENb CTajoro PO3BUTKY XapaKTEPHU3YEThCS
CUCTEMHUMH CYINEPEUYHOCTIMU MK CTPATETIYHUMHU TMPIOPUTETaAMH JACP’KABHOI
MOJIITUKH, OPIEHTOBAaHUMHU HA JIOBTOCTPOKOBY €KOJIOTIYHY Ta COUIaIbHY
CTaOUTBHICTh, 1 PHUHKOBOIO TMOBEIIHKOK IMIANPUEMCTB, CIPSMOBAHOK Ha
3abe31eueHHs] MPpUOYTKOBOCTI, KOHKYPEHTOCIIPOMOKHOCTI Ta IIBUIKOI OKYITHOCT1
iHBectunin. OOrpyHTOBaHO, IO HepiBHOMIpHa iHTerpaimis ESG-mpuHnumia ta
MOIIMPEHHS TMPaKTUK greenwashing cBig4aTh MPO HAABHICTh CTPYKTYPHHUX
aCUMETpiIi MDK PEryJaTOPHHUMH BHMOTaMH, CYCHUIBHUMH OYIKYBaHHSIMH Ta
pEaANTbHIMH €KOHOMIYHUMH MOKJIHBOCTSIMU Cy0’€KTIiB TOCTIOJAPIOBAHHSI.

HaykoBa HOBHW3HA JOCTIKEHHS TOJISITA€ y 3alpOIMIOHOBAHOMY MIAXOJl 10
PO3YyMIHHSI B3a€EMOJIII Makpo- Ta MIKPOPIBHS CTajlOro PO3BUTKY SK CHCTEMU
B32€EMOIIOB’ I3aHUX CYNEPEUYHOCTEH, CTUMYITIB Ta 3BOPOTHHUX edekTiB. Ha Binminy
Bil TpaIWIIMHUX TIAXOMIB, y MeXax SKAX MiIIPUEMCTBA PO3TIISIAIOTHCS
MEepPEeBaXKHO K 00’ €KTH JACPIKABHOTO PETYIIOBAHHS, Y HOCTIKEHHI 0OTPYHTOBAaHO
JOIUIBHICTh TPAKTyBaHHsI OI13HECY SIK aKTUBHOI'O, ajié HEOJHO3HAYHOI'0 YYacHUKA

peanizaiili IPUHIHUIIB CTAJIOr0 PO3BUTKY.
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[IpakTiyHe 3HAYEHHS OTPUMAHMX PE3YJbTATIB IOJIATA€ Yy MOKIMBOCTI
BUKOPHUCTAHHS 3allPONOHOBAHOI0 MIAXOAY MpH (POpMyBaHHI JAEPKABHOI MOJITUKH
y cdepl cTajsoro po3BUTKY, YIOCKOHalIeHHI MexaHi3MiB ESG-perymioBanHs Ta
pO3pO0JIEHH] 1HCTPYMEHTIB KOOpJAMHAILll 1HTEpeciB JepxaBu, Oi3Hecy Ta
CyCHUIbCTBA.

Knwouosi cnosa: cramuii po3BUTOK, MaKpOpiBeHb, MiKpopiBeHb, ESG,
greenwashing, L{i1 cTasioro po3BUTKY, KOPHOpPAaTHUBHE YIPaBIiHHSA, €KOHOMIYHA

CUCTEMa, CYNIEPEYHOCTI, Aep>KaBHA MOJITHKA CTAJIOr0 PO3BUTKY.

Abstract

The article examines the contradictions in the implementation of the
sustainable development concept at the macro and micro levels of the economic
system under conditions of increasing imbalance between long-term social and
environmental priorities and short-term market-oriented business interests. The
relevance of the study is determined by the growing complexity of achieving the
Sustainable Development Goals (SDGs), the expansion of ESG regulation, the
strengthening of climate challenges, and the spread of formalized approaches to
corporate sustainability management.

The study aims to investigate the contradictions in the interaction between the
macro and micro levels of the economic system in the process of implementing the
principles of sustainable development, as well as to substantiate the influence of
the conflict between long-term public interests and short-term market mechanisms
on the effectiveness of achieving sustainable development goals.

The article generalizes modern theoretical approaches to understanding
sustainable development and substantiates the transformation of this concept from
a predominantly macroeconomic model into a multi-level system of
interconnected economic, social, and environmental processes. Particular attention

iIs paid to the changing role of business entities in the implementation of
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sustainable development principles and the increasing integration of ESG
approaches into corporate governance systems.

It has been determined that modern sustainable development models are
characterized by systemic contradictions between state strategic priorities focused
on long-term environmental and social stability and the market behavior of
enterprises oriented toward profitability, competitiveness, and rapid return on
investment. The research substantiates that the uneven implementation of ESG
principles and the spread of greenwashing practices reflect the existence of
structural asymmetries between regulatory requirements, public expectations, and
the actual economic capabilities of enterprises.

Scientific novelty of the study lies in the proposed approach to understanding
the interaction between macro and micro levels of sustainable development as a
system of interconnected contradictions, incentives, and feedback effects. Unlike
traditional approaches, enterprises are considered not only as objects of state
regulation but also as active and contradictory participants in the implementation
of sustainable development principles, whose behavior is simultaneously
influenced by regulatory pressure, market mechanisms, investment requirements,
and reputational risks.

The practical significance of the obtained results lies in the possibility of
using the proposed conceptual approach in the formation of state sustainable
development policy, improvement of ESG regulation mechanisms, and
development of tools for coordinating the interests of the state, business, and
society.

Keywords: sustainable development, macro level, micro level, ESG,
greenwashing, sustainable development goals, corporate governance, economic

system, contradictions, sustainable development policy.
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Ilocmanoska npoonemu

CyuacHa MoOJENb CTaJOTO PO3BUTKY (OPMYETHCSI B yMOBaxX MOCHICHHS
CYNEePEUYHOCTEeH MK JOBrOCTPOKOBUMH €KOJIOTTYHUMH Ta COLIAIBHUMHU IUISIMHU
CYCHUTBHOTO  PO3BUTKY ¥  KOPOTKOCTPOKOBUMH MEXaHi3MaMH  PHHKOBOI
€KOHOMIKU. 3MiHa KJIIMaTy, BUCHAXKEHHSI MPUPOJHUX PECYpPCiB Ta MOIIHOJIEHHS
COLIIAJIbHOT HEPIBHOCTI AaKTYali3yIOTh HEOOXIJHICTh Meperyisay TpaguliiHuX
HiAXO/AIB 10 €KOHOMIYHOTO 3pOCTaHHS Ta poii Cy0’€KTIB TOCNOAaprOBaHHS Yy
3a0e3nedeHHi cTanoro po3sutky. ¥ gomnosiai Kowmicii bpynarnann «Our Common
Future» cranuii po3BUTOK BU3HAYAETHCS K PO3BHUTOK, IO «33I0BOJILHSIE MTOTPEOH
Cy4yaCHOCTI, HE€ CTaBJSIYM IIiJ] 3arpo3y 3JaTHICTb MalOyTHIX TIOKOJIIHb
3aJI0BOJILHSITH BiIacHI motpedm» [1, p. 43].

Y cyuacHii HayKoOBIM  JiTepaTypi CTaJuid  PO3BUTOK  IEPEBAKHO
PO3TISAAAETHCS SIK CHCTeMa 30aJIaHCOBaHOI B3a€MOJIii €KOHOMIYHOI, COIIaTbHOI Ta
€KOJIOT1UYHOI CKJIaJOBUX pO3BUTKY. 3okpema, T. Xak, C. SnoymkoBa Ta b.
MosnjaH BU3HAYAIOTh CTAMUA PO3BUTOK SIK «CHpoOy rapaHTyBaTH OajaHC MiX
€KOHOMIUYHMM  3pPOCTaHHSM, C€KOJIOTIYHOK  IIUTICHICTIO Ta  COIlaJbHUM
no6pooyrom» [2]. TlepBUHHO KOHIEMIlS CTajJoOro PO3BUTKY (opMyBaacs
NEePEBAXHO SK MAaKPOCKOHOMIYHA MOJIeNIb, OpIEHTOBaHA Ha 3a0e3MeUYCHHS
30a7aHCOBAaHOTO  PO3BUTKY JEpkKaBH Ta cycmuibctBa. OJHaK  CcydacHi
TpaHchOopMalliifHi MPOIECH 3aCBIIUYMIIN, IO JocATHeHHS Llinel cramoro po3BUTKY
HEMOXXJIMBE BUKIIOYHO 3ac00aMH JEp:KaBHOTO PETYIIOBAHHA. YCe OLIBIIOro
3HAaueHHs HaOyBa€ MISUTBHICTH MIAMPHUEMCTB, SIKi O€3MmocepeHhO BIUIMBAIOTh HA
€KOHOMIYHI, COIlaJIbHI Ta €KOJIOT14H1 Pe3yJlbTaTH PO3BUTKY uUepe3 BUPOOHUYY,
IHBECTHIIIHY Ta YMPaBIIHCHKY MisibHICTh. Sk 3a3navae P. Ban Tymnnmep, cyuacHi
[l cTamoro po3BUTKY (OPMYIOTh «HOBY MapaJurMy po3BUTKY» («new paradigm

of progress»), IO IPYHTYEThCS Ha B3aeMOJIi JepkaBH, Oi3HECY Ta CYCHIILCTBA

[3].

226



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 3. Ne 6.

VY 3B’A3Ky 3 UM KOHIIETIIisl CTaJIOTO PO3BUTKY MOCTYMOBO TPaHC(HOPMYETHCS
y OaraTopiBHEBY CHCTEMY B3a€MOIOB’S3aHMX €KOHOMIYHHMX IPOLECIB, Y MeXax
AKOT Makpo- Ta MIKpOpPIBHI (PYHKIIOHYIOTh y MOCTIHHIM B3aeMoaii. BoaHouac
MUTaHHS B3a€MO3B’S3KY MIK JIEpKaBHOIO MOJITHUKOIO Y cepi CTamoro po3BUTKY
Ta JUUIBHICTIO CYO’€KTIB TOCHOAApPIOBAaHHS  3aJMILAIOTBCS  HEJOCTATHBO
po3pobierruMu. OcoOIMBOi aKTyalbHOCTI JaHa MpobieMaruka Ha0yBae B yMOBax
azanTaiii yKpaiHCbKOi €KOHOMIKHM 10 MDKHApOAHUX CTaHJAPTIB €KOJIOTIYHOI Ta
COIlIaIbHOT ~ BIAMOBINAIBHOCTI, mnomupeHHss ESG-migxoniB Ta MNOCHICHHS
IHTErpaliiHUX TPOLECIB.

Ananis oocnioxcens

TeopeTnuni 3acaau KOHLEILII CTamoro po3BUTKY Oynu cdopmoBaHi y
npamsix MDKHApOJHMUX OpraHizamii Ta 3apyODKHMX Y4YeHHUX HampukiHii XX
CTONITTA. ba3oBUM MiAX0IOM CTallo TpaKTyBaHHS, 3ampornoHoBaHe Komiciero
bpynarnana, BIAMOBIAHO O SIKOTO CTalMii PO3BUTOK IMOBHMHEH 3abe3nedyBaTH
OamaHc MDK moTpebaMHM CydacHOrO0 CYCIUIBCTBA Ta IHTepecaMu MarOyTHiX
nokoiHe [1]. Tlomampmmii po3BUTOK KOHIIEMINII MOB’sA3aHUN 13 (OpMYyBaHHSIM
MiAXOIB, 110 PO3IIISIAIOTh CTATUN PO3BUTOK SIK KOMIUIEKCHY CHCTEMY B3a€MOJIii
€KOHOMIYHOT'0 3pOCTaHHS, COIIaJbHOI0 J0OpOOyTY Ta eKoJyioridHOo1 Oe3neku. Tak,
[. AGybGakap BHU3HAYa€e CTAIUHA PO3BUTOK SK «KJIOUYOBY KOHIICTIIIIO B paMKax
rI00aabHOT  TMOJITUKKA — PO3BUTKY», IO 3a0e3medye MexaHI3M  B3aeMoJii
CYCIIUTBCTBA 3 HABKOJIMIITHIM CEPEIOBUIIEM Oe3 3arpo3u Uisi MailOyTHIX pecypciB
[4].

CyTTeBa €BOMIOIIS HAYKOBUX MIAXOJIB BiAOymacs y HampsiMi JTOCIIIKEHHS
poni Oi3Hecy y 3a0e3nedeHHi CTajoro pPO3BUTKY. SKIO paHHI KOHIEMIIil
aKIEHTYBAJIM yBary NEPEeBaXHO Ha JEpP)KaBHOMY peryjiloBaHHI, TO Cy4YacHi
MIIXOIH PO3TIISAIAI0Th MIAMPUEMCTBA K aKTHBHHUX YYacHUKIB peamizamii [limeit
cTajoro po3BUTKYy. 3okpema, P. Ban Tynmep nigkpecnoe HEOOXIAHICTD

«MO€THAHHS MaKpOBUKIMKIB 13 Mikpomiaxoaamm» («linking macro challenges to
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micro approaches») [3]. V BiTuu3HsiHIA HaykoBid miteparypi A. Kacuu ta B.
BbypkiBchbka 3a3Hau4arOTh, IO KOHIIEMIliS CTAJIOTO PO3BUTKY BHU3HAYA€ 3aBIaHHS
PO3BUTKY HE JHIIE s AepKaBu, ane ¥ s mianpueMctB [S5]. Bognouac M.
KpaBuenko ta B. Ilpyakuii HarojomyoTh, 0 KOHIEMI[S CTaJIOr0 PO3BUTKY €
«MaKpPOEKOHOMIYHOIO, MPOTE ii METOAOJIOTIS BIAMOBIIHUM YWHOM TPAHCIIOETHCS
Ha HUXKYHUU PIBEHb €KOHOMIYHUX CHCTEM» [6], a cTalnii pO3BUTOK MiJNPUEMCTB
3HAYHOIO MIPOI0 3aJIeKUTh BiJl 30BHINIHBOTO IHCTUTYI[IHHOTO CepeIoBHUIA Ta
Jep>KaBHOT MOJTITHKH.

[lonpu 3HayHy KUIBKICTh HAyKOBUX Ipallb, OUIBIIICTh JOCHIIKEHb
30cepe/keHa a00 Ha MaKPOCKOHOMIUHHX acIeKTaX CTaJoro PO3BUTKY, abo Ha
MEXaHi3Max  yIpaBJiHHA CTaJMM  pPO3BUTKOM  TiANpueMcTB. BomHOYac
HEJ0CTAaTHBO JIOCITIDKEHUMH 3aJTUIIAIOTHCS CYNEPEUYHOCTI MiXK JTOBITOCTPOKOBUMU
IUISIMU  JISP’)KaBHOT TIOJIITUKK Ta KOPOTKOCTPOKOBHMH PHUHKOBHUMH IHTEpECaAMU
Cy0’€KTIB TOCMOJAPIOBaHHSA, a TaKOoX MpooOsieMu (GopMabHOI IMILIEMEHTAIlii
ESG-npuHIUIiB 1 MOMTMPEHHS MPAKTUK greenwashing y cucteMi KOpropaTuBHOTO
ynpasiaiHHa. Lle o0yMoBIt0€e HEOOXITHICTh MOMAIBIINX JOCITIKEHh MEXaHI3MIB
B3a€EMOJIII MaKpo- Ta MIKPOPIBHSI €KOHOMIYHOI cucteMu y cdepi crayioro
PO3BUTKY.

Mema cmammi

Mertoro cTarTi € JOCHIDKEHHS CYIEePEeYHOCTEH B3aeMOAili Makpo- Ta
MIKPOpPIiBHS E€KOHOMIYHOI CHUCTEMH Yy TIpolleci peaiizaiii MPHUHIMIIB CTaJIoro
PO3BUTKY, a TaKOX OOIPYHTYBaHHS BIUTUBY KOH(QIIKTY MDK JOBTOCTPOKOBHUMH
CYyCNIUIBHUMH [UIIMA Ta KOPOTKOCTPOKOBUMH PHUHKOBHUMH I1HTEpecaMH Ha
e(heKTHBHICTh AocsaTHeHHS L[ineii cTanoro po3BUTKY.

Buknao peszyrnomamie

Tpancdopmartis KOHIIEMII CTajJoro PO3BUTKY B YMOBaxX ChOTOJICHHS
MIOB’si3aHa HE JIMIIE 31 3MIHOIO MEXaHI3MIB peai3allii eKOHOMIYHHMX, COIlIaIbHUX

Ta €KOJIOTTYHHUX MPIOPUTETIB PO3BUTKY, aj€ i 13 MOCWJICHHSM AUCOANTaHCIB MIX
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CTpAaTEerYHUMHU LUIIMU JE€pP>KaBHOI MOJITUKH Ta KOPHOPATUBHUMH IHTEpECAMU
O013Hecy. Skio MakpopiBeHb OpPIEHTOBAHUM TMEPEBAXKHO HA JOBIOCTPOKOBY
CTaOUIbHICTh E€KOHOMIYHOi CHCTEMH, €KOJOrIYHy Oe€3leKy Ta CoLiaJbHUul
PO3BUTOK, TO 3HA4YHAa 4YacTHHAa CYy0’ €KTiB TOCIOAAPIOBAHHS TMPOJIOBXKYE
(YHKIIOHYBaTH B JIOTill KOPOTKOCTPOKOBOi E€KOHOMIYHOi €(EeKTHBHOCTI Ta
Makcumizauii npuOyTKy. YHACHIIOK IOTO MDK CTPATETTYHUMHU IPIOPUTETAMHU
CTAJIOTO PO3BUTKY Ta PHUHKOBUMH MEXaHi3MaMu (OPMYEThCS CTPYKTYpHUU
KOH(JIIKT, IKUH YCKIIAHIOE MPAaKTUYHY peanizaiito L{ineit cranoro po3BuTKy.

Oco0iMBO TOCTPO 3a3HAuUEHA CYNEPEUYHICTh MPOSBISAETHCS Yy AISTIBHOCTI
BEJIMKUX KOpIOpalii, sSKi akTUBHO iHTerpyoTh ESG-npuHIUNHM y CHCTEMY
nyOJiyHOi  KOMYHIiKamii, mnpore (akTUyHA peamizaiis  3aJeKIapOBaHUX
€KOJIOTTYHMX 1 COIllaIbHUX 3000B’s3aHb HEPAKO Mae GopMabHUN Xapakrtep. Y
CydacHUX JOCHI/DKEHHSIX Jeall 4acTillle aKIEHTYE€ThCs yBara Ha IOIIWPEHHI
aBUIa greenwashing, mpo sKe yKe 3rajlyBajoch BUIIE, - MPAKTHUKUA CTBOPEHHS
MO3UTUBHOTO €KOJIOTIYHOTO IMIIKy 0€3 pealbHUX CHUCTEMHUX 3MiH Y JISJIbHOCTI
koMmadit [7/]. Sk 3a3Hauvarote T. JlaiioH Ta A. MoHTromepi, KOpropaTHBHI
NpakTUKKA greenwashing GopMyroThcsi BHACTIIOK PO3pUBY MiX myOniunoo ESG-
KOMYHIKaIli€el0 Ta (AaKTHIYHUMH MEXaHi3MaMH peajizallii NPUHIUIIB CTaJoTro
po3Butky [8]. Lle cBimuuth mpo Te, mo ESG-ynpaBniHHS B OKpEeMUX BUIAIKAX
NIEPETBOPIOETHCS HE CTUIBKM Ha MeEXaHI3M 3a0e3NledeHHs CTaJoro PO3BUTKY,
CKUIBKM Ha IHCTPYMEHT TiJABUIIECHHS IHBECTHIIIMHOI TPUBAOJIMBOCTI Ta
penyTaiiifHoi KOHKYpEeHTOCIPOMOXKHOCTI Oi3Hecy. BomHowac me He 3amepedye
notenmiany ESG-ynpaBniHHA K 1HCTPYMEHTY IHTErpailii MPUHIUIIB CTajIoro
PO3BUTKY Y KOPIOPATUBHY MISUTBHICTH, TPOTE CBITYUTH TPO HEOJTHOPIAHICTH
MPaKTUKU WOTO peanizallii.

[Tpu boMy CTymiHB IHTETpallii MPUHIHITIB CTAJOTO PO3BUTKY Yy MISUTHHICTH

MIMPUEMCTB 3QJIMINAETHCS HEOTHOPIIHUM Ta 3HAYHOK MIPOIO 3aJICKHUTh BiJ
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rajy3eBoi creuuiku, piBHS PETYJISITOPHOTO THCKY Ta €KOHOMIYHOI MOTHBaLil
Cy0’€KTIB rOCIOJaPIOBAHHS.

[HTerpamiss NOPUHLMMOIB CTAJIOr0 PO3BUTKY Y ALUIBHICTh MiANPUEMCTB
3AJIMIIAETHCSI HEPIBHOMIPHOIO TaKOX 4Yepe3 KOH(MIIKT MDK EKOJOTTYHUMHU Ta
COLIIAIbBHUMM  KPUTEPISIMU, 3 OJHOTO OOKy, 1 BHUMOIaMH pPHHKY IIOJO
NpUOYTKOBOCTI Ta KOHKYPEHTOCIPOMOXKHOCTI - 3 1HImOro. BnpoBamxeHHs
€KOJIOTIYHO O€3MeYHUX TEXHOJIOrid, MOJAEpHI3allisi BUPOOHUITBA, AOTPUMAaHHS
BUCOKHX COIlIaTbHUX cTaHAapTiB Ta ESG-Bumor uwacto moTpeOyroTh 3HAYHUX
(1HAHCOBUX pecypciB 1 MaloTh JOBFOCTPOKOBHUM XapakTep OKYMHOCTL. Y
pe3yibpTaTi MiANPUEMCTBA, OCOOJMBO B yMOBaX EKOHOMIYHOI HECTaOlLIBLHOCTI,
HEPIJIKO OPIEHTYIOTHCS Ha KOPOTKOCTPOKOBI (PIHAHCOBI pe3yibTaTH, BIIKIAJAI0UN
peaizaiito cTpaTeriyHuX €KOJOTTUHMX Ta COIIaIbHUX 1HII1aTHB.

Y Takux yMOBaxX CYTTE€BO 3MIHIOEThCS (DYHKIIOHAJIIBHA POJIb JIEPKAaBH Y
cucTteMi 3a0€3MEUeHHS CTaJIOr0 PO3BUTKY. JSIKIO TpaguliMHUN  MTiAX1A
0oOMEXyBaBCA TMEPEBAKHO HOPMATUBHO-TIPABOBHM PETYIIOBAHHIM, TO Cy4acHa
MoieNb iependayae (oOpMyBaHHS KOMIUIEKCHOI CUCTEMU €KOHOMIUYHUX CTUMYJIIB,
IHCTUTYIIHHOT MIATPUMKHA Ta MEXaHI3MIB KOOpJWHAIl 1HTEpECiB JIepKaBH,
Oi3Hecy Ta cycniuibecTBa. CaMe Bix €(pEeKTHMBHOCTI TaKOi KOOpAWHAIll 3HAYHOIO
MIpPOIO 3JICKUTHh 37aTHICTh €KOHOMIYHOT CHCTEMH 3a0e3redyBaTh OajlaHC MiX
€KOHOMIYHMM  3pPOCTaHHSIM,  €KOJIOTIYHOI  Oe3MeKO Ta  COIlaIbHOIO
CTaOLIBHICTIO.

Boanouac Tpancdopmailisi KOHIEMNIII CTaJoro PO3BUTKY CYIPOBOKYETHCS
3MIHOIO TIAXOIB 10 OIlIHIOBaHHS €(MEKTUBHOCTI MiSUTBHOCTI MiAMPHUEMCTB.
Tpaguiiiina opieHTamis BHUKIIOYHO Ha (IHAHCOBI pPE3yNbTaTH TMOCTYIOBO
JIOTIOBHIOETHCS OLIHIOBAHHSAM E€KOJIOTIYHOTO Ta COIL[IaJIbHOTO BIUIMBY JISTBHOCTI
cy0’ekTiB rocnomapioBanas. OmHak Ha TpakTuIll iHTerpamis ESG-kputepiiB y

CUCTEMY KOPHOPATHUBHOI'O YMIPABIIHHA YacTO Ma€ HEPIBHOMIPDHUU XapakTep 1
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3aJIEKUTh HE JIMIIE BiJl CTpaTeriyHUX ILUIeH MANPUEMCTBA, ajne  BiA
PETYJISITOPHOTO TUCKY, IHBECTULIMHUX BUMOT Ta peNnyTalliiHUX PU3HKIB.

TakuM 4YuMHOM, CyyacHa MOJENb CTaJOr0 PO3BUTKY XapaKTEPU3YEThCA HE
JUIIE TOCUJICHHSIM B3a€MO3JIEKHOCTI MaKpo- Ta MIKPOPIBHA €KOHOMIYHOI
CUCTEMH, aje U MOTJIuOJICHHSIM CYNEepeyHOCTeH MK JOBTOCTPOKOBUMH LLISIMU
CYCIUIBHOTO PO3BUTKY Ta KOPOTKOCTPOKOBUMHU PUHKOBHUMH 1HTEpECaMU CyO’ €KTIB
rocrofaptoBanHs. Came 1e 00OyMOBIIO€ HEOOXIAHICTH (OPMYBaHHS OUIBII
e(eKTUBHUX MEXaHI3MIB B3aeMOJli JAep>kaBu Ta Oi3Hecy y cdepi peamizamii
OPUHIIMITIB CTAJIOrO PO3BUTKY.

Jlns cucremaTu3allii KJIIOYOBUX BIIMIHHOCTEH 1 HEY3TOJDKEHOCTEH MIXK
Makpo- Ta MIKPOPIBHEM CTaJOro PO3BUTKY AOLIIBHO y3arajJbHUTH iX OCHOBHI

XapaKTepUCTUKH Ta TOMIHYI0Y1 KOH(QIIKTH 1HTepeciB (Tabi. 1).

Tabauys 1
Kiro4oBi cynepedHocTi Makpo- Ta MIKpOPIBHSI CTaJIOTO PO3BUTKY
AcriekT MakpopiBeHb MikpopiBeHb
YacoBuit TOPU30HT JloBroctpokoBa ctabuTbHICTh | KOpoTKOCTpOKOBa MpUOYTKOBICTH
OcnoBHuii nipioputer | CycniibHHMA 100poOyT ExoHoMIYHA €eKTUBHICTh
KirouoBuit pusuk Co1iaabHO-EKOJIOTTYHA Brpara KOHKYpEeHTOCTIPOMOKHOCTI
HECTaOUIbHICTD
CynepedHicTh HeoOxinHicTh )opcTkoro | Ormip 3pOCTaHHIO BUTPAT
perysIroBaHHS
ESG [HCcTpyMeHT noyituku | [HCTpyMeHT pemyTarlliiiHoi afanraiii Ta
CTaJIOTO PO3BUTKY [MIABUIICHHS IHBECTULIIIHOT
MIPUBAOIMBOCTI

ﬂofcepeﬂo.' CKJIaJACHO aBTOPOM

HaBeneni y Tabmuili mpoTupivdsi CBiq4aTh MpO Te, IO OCHOBHA Mpobiema
Cy4acHOT MOJIEJIi CTAJIOTO PO3BUTKY TMOJIATAE HE y BICYTHOCTI CTPATETIYHUX IIUIEH

a00 MexaHI3MIB PEryJIOBaHHS, a y CKJIQJAHOCTI Y3TOJKEHHS JOBMOCTPOKOBHUX
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CYCIUIBHUX IHTEPECIB 13 KOPOTKOCTPOKOBUMHU PUHKOBUMHM OpIEHTHpPaMH Oi3HECY.
SKm0o Ha MakpopiBHI MPIOPUTETOM € 3a0€3MEeUeHHs EKOJIOTIYHOi Oe3IeKH,
COLIIAJIBHOT CTAa0LIBHOCTI Ta JOBFOCTPOKOBOI CTIMKOCTI E€KOHOMIKHM, TO Ha
MIKPOpPIBHI MIANPUEMCTBA YAaCTO 3MYIIEHI OpPIEHTYBAaTHUCS Ha MNPUOYTKOBICTH,
KOHKYPEHTHHUH THCK Ta IIBUAKY OKYIHICTh IHBECTHIIH.

VY pesynbrari peainizailisi NPUHIMIIB CTaJOr0 PO3BUTKY B MPAKTUYHIM
JISTTBHOCTI MIANPUEMCTB HEpiako HaOyBae (opmanmbHOro xapakrtepy. Yactuna
komnaHid iHTerpye ESG-mpuHIUMIM MepeBaKHO SK €JIEeMEHT penyTaliiHol
HNOJITUKK a00 I1HCTPYMEHT NIABUIICHHS I1HBECTULIIMHOI MPUBAOIMBOCTI, IO
CTBOPIOE PHU3HMKH JIEKJIAPATUBHOCTI CTAJIOTO PO3BHTKY Ta IMOIIUPEHHS IMPAKTUK
greenwashing. lle cBiIYWTH NpPO HASBHICTb CUCTEMHUX CYNEPEUHOCTEH MIX
pPEeTYyIATOPHUMH  BHMOTaMH, pPHUHKOBUMH MeEXaHi3MaMud Ta  (PaKTHUYHUMHU
MOMJIMBOCTSIMUA  TNPUEMCTB IIOJA0 peaiizaiii eKOJOTIYHUX 1 COI[laTbHUX
IHII1aTUB.

VY 3B’53Ky 3 IIUM B3a€MOJIII0 MaKpO- Ta MIKPOPIBHS JOILIBHO PO3IIISIIaTH HE
SK JIHIAHUA Tpolec peamizaimii  Jep)XaBHOI TOJITHKHA, a SK CHCTEMY
B3a€EMOTIOB’ I3aHUX ACUMETPI, CTUMYJIIB Ta 3BOPOTHHX €(EKTIB, y MexXax SKOi
3MiHA PETYJSTOPHOTO CEpeOBHUINA BIUIMBAE Ha TOBEIHKY Oi3HECy, a peakilis
Cy0’€KTIB T'OCHOJApPIOBAaHHS, CBOEK 4Yeprorwo, QopMye HOBI MEXaHI3MH
TP KaBHOTO PETYJIIOBAaHHS Ta CyCHUIBHOTO KOHTpOtO (puc. 1).

3anporoHOBaHa CXeMa JIEMOHCTPYE, 110 CydacHa MOJIETb CTaJOr0 PO3BUTKY
GYHKITIOHY€E SK IUKIIYHA CHCTEMa B3a€EMHOTO BIUIMBY JEpkKaBH, Oi3HeCcy Ta
CyCIUIbCTBA. MakpopiBeHb (OpMy€e CTpaTeriyHi OpIEHTUPH PO3BHUTKY Uepe3
eKoJoTiuHy ToNiTuKy, ESG-perymioBaHHS Ta €KOHOMIYHI CTUMYJH, TOJMI SK
MIKpOpiBEHb pearye Ha HHX uYepe3 KOpIOpaTHBHI MEXaHI3MH ajanTailii,
Opi€HTOBaHI SK Ha 3a0e3nedyeHHs MPUOYTKOBOCTI, TakK 1 Ha 3HIKEHHSA

penyTaniiHuX Ta PEryasTOPHUX PU3UKIB.
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MAKPOPIBEHD: [lep>xaBHa moJiiTuka Ta riao0aibHi OpiEHTUPH
- I'moGanpHi NI CTAIOTO PO3BUTKY;
= - - ExoJsoriuyHa nomituka (Hamp., IpUpo00XOPOHHI CTaHIAPTH 1 T.11.);
- ESG-perymoBanns (Hamp., BUMOTH 10 pO3KpUTTA iHpopmanii, ESG-crannmaprw,
KOMILJIAEHC 1 T.11.);
- llogaTkoBUM Ta PEryISATOPHUNA THUCK ri(onorqui MOJaTKU, KBOTH, OOMEXKEHHS Ta
N4

MIKPOPIBEHb: IlinnpuemcTBa Ta ix peakirist
- IIpuOyTKOBICTH — OpIEHTAIliSI HA KOPOTKOCTPOKOBI (PIHAHCOB1 PE3yJIbTaTH;
- PuHKOBa KOHKypeHIIsl — THCK KOHKYPEHTIB, HEOOX1AHICTh 3HM>KEHHSI BUTpAT;
- Burparu Ha ESG — nonatkoBi BUTpaTu ﬂeKonorqui Ta coliajgbH1 1HIIIaTHBH,

pvd
KIIKOUOBA CYIIEPEYHICTb:
KopotkocTpokoBuit mpulyrok (Bxke 1 Tenep) VS[JloBroctpokoBa CTiKICTh (HEBU3HAYEHICTh, PU3HK)

N

HACJIIIKA TA BUKPUBJIEHHS:
- JlexnapyBaHHs CTifiKoCTi Oe3 pealbHHUX 3MiH 1 BipoBakeHsb (Greenwashing);
-  ®opmamsHa ESG-3BiTHICTE (30Cepe/DKEHHS Ha 3BITHOCTI, a HE Ha peaTbHUX
CIIpaBax);
- HepiBHoMipHa iMIIIeMeHTaIlis (CEKTOpaJIbHI Ta pPerioHaabHI JUCIPOTMOPIi, HEPIBHI

3BOPOTHI BIUIMB TA KOPEKIIISI CUCTEMU:
- CycnumebHu# THCK (TpoMaachKicTh, Memia, HYO mocuimooTh BUMOTH 10 MPO30POCTI Ta
Hii);
- BnockonanenHs abo HOBe pery/toBaHHs (ITOCWICHHs CTaHIAPTIB, 0OMEKEHb (3a0XOUECHB),
KOHTPOJTIO 3 OOKY JIepKaBa);
- 3MmiHa I1HBECTOPCHKHMX BHUMOT (iHBeCTOpH BpaxoBYHOTh ESG-dakTopu, ayaur cramgoro
NORRUTKV. RANTICTR KATHTATV RATENRUTR RiT CTIHKOCTI CTATOTO DORRUTKVY 1 T.17.)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
1 . .
I Pucynok 1. Cucrema cyrnepeuHocTel 1 3BOPOTHHX €(PEKTiB: MaKpo- Ta
I

: MIKPOpP1BE€Hb

I

I

IDicepeno: po3pobIIeHO aBTOPOM

BogHouac  HEy3rOKEHICTh MDK  KOPOTKOCTPOKOBOIO  €KOHOMIYHOIO
€(EeKTHBHICTIO Ta JOBTOCTPOKOBHUMH IUIIMHU CTAJIOTO PO3BUTKY 3YMOBIIIOE TIOSIBY
HU3KH BHUKPUBJICHB, 30KpeMa MommMpeHHs cumBomiuHoi ESG-immiemenTartii,
dbopmanizoBaHuX MpaKTHUK He(iHAHCOBOI 3BITHOCTI Ta greenwashing. YHaciniok

IbOr0 CYCHUIBHUN THCK, 3MIHa BHUMOI IHBECTOPIB Ta MOCHIICHHS JI€PHKABHOIO
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peryiatoBaHHs ~ (OpPMYIOTh 3BOPOTHUN BIUIMB HA TMOBEIIHKY CYO’ €KTIB
roCroJIaplOBaHHs, CTBOPIOIOYM HOBUHM IUKJ TpaHchopMallii MEXaHI3MIB CTajaoro
PO3BUTKY.

Bucnoeku

VY pe3ynbTaTi MPOBEICHOTO TOCHIIPKEHHSI BCTAHOBIIEHO, 110 Cyd4acHa MOJEINb
CTaJIOTO PO3BHUTKY XapaKTEPU3YETHCS MOCHICHHSIM B3a€EMO3AJICKHOCTI MaKpo- Ta
MIKpOPIBHSI €KOHOMIYHOI CHCTEMHM, NpPOTE TaKa B3aEMOJIS CYNPOBOIKYETHCS
CUCTEMHUMH CYIEPEYHOCTAMH MIX JOBIOCTPOKOBUMHU CYCIUIBHUMH IUISIMU Ta
KOPOTKOCTPOKOBUMH PHHKOBUMH IHTEpPECaMU CyO’€KTIB TOCIOJapIOBaHHS.
BusnadeHo, 110 peaiizaiisi MPUHIUIIB CTAJIOr0 PO3BUTKY Y CyYaCHUX YMOBax
YCKIAIHIOEThCS KOH(IIIKTOM MDK MOTpeOor0 3a0e3MeueHHs EKOJIOTIYHOI Ta
COLIIAJIbHOT CTIMKOCTI M Opl€HTAIlEl0 OI3HECY Ha EKOHOMIUHY €(EeKTHUBHICTD,
KOHKYPEHTOCIIPOMO>KHICTb Ta MIBUAKY OKYIHICTh IHBECTHUIIH.

VY XoJi AOCTiKEHHST OOTPYHTOBAHO, 10 TpaHCchopMallis KOHIIEMIIIi CTaJoro
PO3BHUTKY CYNPOBOKYETHCS 3MIHOIO POJII MIANPUEMCTB Y CUCTEMI €KOHOMIYHUX
BiHOCHH. Cy0’€KTH TOCMOJapIOBaHHS JeJallli akTUBHilIE I1HTerpyoTh ESG-
OPUHIIMIIA Y KOPIIOPaTUBHE yIpaBIiHHI, OJHAK TNIpaKTHKa iX peasrizarii
3aJIMIIAETHCSI HEOTHOPITHOIO Ta B OKPEMHUX BHUNAAKAX HaOyBa€e NEKIAPATUBHOTO
xapaktepy. lle mnposiBnsieTbess y mnomupeHHi (opmansHoi ESG-3BiTHOCTI,
BUKOPHUCTaHHI MEXaHI3MIB penyTamiiHOoil afanTaiiii Ta IpakTUK greenwashing, mo
CBITYHUTH MPO HASBHICTH PO3PUBY MK CTPATETIUHHMHU IUISMH CTAJIOTO PO3BUTKY
Ta (aKTUYHUMHU MEXaHI3MaMH 1X IMIUIEMEHTAaIlii Ha MiKpPOPiBHI.

HaykoBa HOBHW3HA JOCTIKEHHS TOJISITA€ y 3alpOIMIOHOBAHOMY MIAXOIl /10
PO3YyMIiHHSI B3a€EMOJIIi Makpo- Ta MIKpPOPIBHS CTajloOro PO3BUTKY SK CHCTEMHU
B32€EMOIIOB’ I3aHUX CYNEPEUYHOCTEH, CTUMYITIB Ta 3BOPOTHHUX edekTiB. Ha BinmiHy
Bil TpaIWIIIMHUX TIAXOMIB, y MeXax SIKAX MiIIMIPUEMCTBA PO3TIISIAIOTHCS
MEPEBAKHO SIK 00’ €KTHU JIEP>KaBHOTO PETYIIOBAHHS, Y AOCII)KEHH1 OOIPYHTOBAHO

JOIUIBHICTh TPAKTyBaHHsSI OI13HECY SIK aKTUBHOI'O, ajié HEOJIHO3HAYHOI'O0 YYaCHHUKA
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peamizanii MPUHUMUIIB CTAJOr0 PO3BUTKY, IOBEIIHKA SKOIO BH3HAYAETHCS
OJIHOYACHHM BIUIMBOM pEryJSTOPHOIO THCKY, PHUHKOBUX MEXaHI3MIB Ta
penyTauiiHux (HakTopis.

[IpakTiyHe 3HAYEHHS OTPUMAHUX PE3YJIbTATIB IMOJSITa€ y MOKIMBOCTI
BUKOPHUCTAHHS 3allPONOHOBAHOI0 MIAXOAY MpH (POpMyBaHHI JAEPKABHOI MOJITUKH
y cdepl cTajoro po3BUTKY, YIOCKOHaJIeHHI MexaHi3MiB ESG-perymioBaHHs Ta
pO3pOOJIEHH] I1HCTPYMEHTIB KOOpJAMHAIll 1HTEpeciB JepxaBu, Oi3Hecy Ta
CYCIUJIbCTBA. 3aMpPONOHOBAHI TEOPETUYHI MOJIOKEHHS MOXYTh OyTH BUKOPHCTaH1
K OCHOBa JIJISl MOJANBUIMX JOCHIKEHb MpobiieM (opMmanbHOI IMIUIEMEHTallll
ESG-npunnumiB, oOuiHIOBaHHA €()EKTUBHOCTI  KOPMOPATUBHOI  COLIAbHOI
BIMOBIAAIBHOCTI Ta aHaji3y MNPOTUPIY MDK EKOHOMIYHOIO e(EeKTHBHICTIO M

JOBIoCTPOKOBHUMHU HiHHMH CTAaJIOTO PO3BUTKY.
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OKPEMI IIMTAHHA PO3I'JIAAY HUBIJIBHUX CIIPAB 3A YHACTIO
BIHCKOBOCJIYKBEOBIIIB B YMOBAX BOEHHOI'O CTAHY

SELECTED ISSUES IN THE ADJUDICATION OF CIVIL CASES
INVOLVING MILITARY PERSONNEL UNDER MARTIAL LAW

Anomauis

3 MOYaTKOM TOBHOMACIITAOHOTO BTOPTHEHHS POCIMCHKOT deneparii B
VYkpainy BUHUKIIA HEOOXITHICTh afanTarlii mpaBoOCYAasl O YMOB BOEHHOTO CTaHYy.
OgauM 13 KIIOYOBHX  HampsMiB ~ HaO0yno  MHWTAaHHS  3aXHCTy  IpaB
BIICBKOBOCITY’)KOOBIIIB Y IHMBUIBHOMY CYAOYMHCTBI. BiiicbKOBOCITYXO0O0BIII €
0COOJIMBOIO KAaTETOPIEI0 TPOMAISH, SKi, BAKOHYIOYH KOHCTUTYIIHHUN OOOB’SI30K

13 3aXHUCTY HE3AJIECKHOCTI Ta TEPUTOPIAIbHOI LUIICHOCTI YKpaiHu, HNOTpeOyIOTh
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e(eKTUBHOrO MEXaHI3My peajizallii Ta 3aXUCTy CBOIX IpaB, 30Kpema, i y cdepi
IUBUIBHOTO cyAaounHCcTBa. Crnenudika iXHbOT AISUTBHOCTI MOB’S3aHa 3 MOCTIMHUM
nepeOyBaHHAM BIMCHKOBOCTYKOOBILIB B 30H1 00MOBHX [, 0OMEKEHUN TOCTYI 10
3ac0o01B 3B’SI3Ky Ta MPaBOBOi JOMOMOTH. YCe IIe BUMAarae BiJ Cyay OCOOJMBOIO
MIAXONY JUIsl JOTPUMAaHHS MPUHIMIIB 3MarajbHOCTI Ta 3a0e3MedYeHHs MpaBa Ha
CIpaBeNIMBHM  PO3TJISA]  CIIpaB, BpaxyBaHHS  IIPaBOBOTO CTaTycy
BICHKOBOCIYKOOBILIIB Ha iX y4acThb y IHUBUIBHUX CYIOBHUX Ipoliecax. 30Kpema,
sl 1i€1 Kateropii ocid MOXKyThb OyTH BCTaHOBJIEHI CIELIajibHI TPOLELypH
PO3IJISIAY CIIpaB, 110 BPAaXOBYIOTh IXHIO CITY’KOY Ta MOB'A3aHi 3 HEIO OOCTaBUHHU.

Y poboti mnpoaHai30BaHO OKpPEMi Kareropii HHUBUIBHUX CIOPIB, IO
BUHUKAIOTh 32 Yy4YacTl BIACHKOBOCHYKOOBIIIB, 30KpeMa, IIOAO CIMEHHUX
PaBOBIIHOCHUH, aJIMEHTHUX 3000B’s3aHb, a TaKOX CIOpPIB, IOB’S3aHUX 13
peanizaii€lo COliaJbHUX TapaHTId Ta OCKap>KeHHAM il KOMaHJyBaHHA. 3HAYHY
YACTHHY JOCHIKEHHS NPUCBSIYEHO MpoOJieMaM 3aCTOCYBAHHS MPOIECYaTbHUX
¥, 110 BIUITMBAIOTH Ha peari3allio MporecyalbHUX MpaB BIMCHKOBOCTYKOOBIIIB.

CynoBa mpakTHKa IOKa3ye, IO PO3TJsL IUBUIBHUX CIOpaB 3a YYacTiO
BIMICHKOBOCITY>KOOBI[IB Ma€ TI€BHI CBOI OCOOJMBOCTI. 3aKOHOJABCTBO YKpaiHH
nepeadavae cremiaibHi HOPMHM JUIS PO3MISIAY HHUBUIBHUX CHOpaB 3a YYacTHO
BiliChKOBOCITYXK00BIIIB. O/IHaK, B YMOBaX BOEHHOT'O CTaHYy BUHHKAIOTh JTOJATKOBi
BUKJIMKHA, Taki SK 3MIHa TEPUTOPIaIbHOI TMIACYAHOCTI CY/iB, BIJICYTHICTh
MOXKJTMBOCTI 3JIHCHEHHS TTPaBOCYIJISI HA OKYIOBAaHUX TEPUTOPIAX Ta TPYIHOII 3
JOCTYTIOM JI0 CYJIOBHX 3acCijaHb JIJIsl YYaCHHUKIB MUBLILHOTO Tipotiecy. Li pakropu
BUMAraroTh ajanTarlii mpoIrecyaqbHOTO 3aKOHOJIABCTBA Ta BIPOBAIKEHHS HOBUX
MEXaHI3MIB, TaKUX SK EJIEKTPOHHE CYJOYMHCTBO Ta MAWCTAHIIMHA YYacTh ¥y
cynoBux 3acinanuax. [lopiBHSIIBHUN aHATI3 IUBUTFHOTO CY/IOYMHCTBA Y KpaiHU Ta
[Tompmii B Ham3BUYAHUX OOCTaBMHAX ab0 B yMOBax BiHHU TOKa3ye, IO OOWIIBi
KpaiHW 3ITKHYJUCS 3 MOMIOHMMHU BUKJIMKAMH IIOAO0 3a0€3MEUEHHS] JOCTYIy [0

npaBocyaas. Opnak, [lonbia mae OUTbIl PO3BUHEHY CHCTEMY €JIEKTPOHHOIO
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CyJOYMHCTBA Ta MEXaHI3MIB JUCTAHLIAHOI YdYacTi, IO JAO03BOJIIE 3MEHIUUTHU
HEraTUBHUM BIUIMB BOEHHOI'O CTaHY Ha CYJIOBUM IPOLIEC.

Knrouosi cnosa: BoeHHUI CTaH, MO3UBayY, BIAMOBIIa4, pO3TJIsL] CIIpaB, mpaBa
B1ICBKOBOCITYKOO0BIIIB, Cy/I0Ba IPAKTUKA, EIEKTPOHHE CYJOUMHCTBO, JUCTAHI[IIIHA

y4acTh, HUBUIbHE CYIOYMHCTBO, IIUBUIBHE MpOLIeCyalbHE 3aKOHOAABCTBO.

Abstract

Since the onset of the full-scale invasion of Ukraine by the russian federa-
tion, the administration of justice has required significant adaptation to the condi-
tions of martial law. One of the key issues in this context has been ensuring the
protection of the rights of military personnel within civil proceedings. Military
personnel constitute a distinct category of citizens who, while fulfilling their con-
stitutional duty to defend the independence and territorial integrity of Ukraine, re-
quire effective mechanisms for the exercise and protection of their rights, includ-
ing those guaranteed within the framework of civil justice.

The specific nature of military service is characterized by prolonged de-
ployment in combat zones, restricted access to communication channels, and lim-
ited opportunities to obtain legal assistance. These circumstances necessitate a
special judicial approach aimed at upholding the principles of adversarial proceed-
ings and ensuring the right to a fair trial. Courts must take into account the legal
status of military personnel and the practical limitations affecting their participa-
tion in civil proceedings. Accordingly, special procedural mechanisms may be in-
troduced to accommodate the particular conditions associated with military ser-
vice.

This study examines selected categories of civil disputes involving military
personnel, including disputes arising from family law relations, maintenance (ali-
mony) obligations, as well as cases concerning the implementation of social guar-

antees and challenges to the actions or decisions of military command authorities.
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Particular attention is devoted to procedural issues that directly affect the ability of
military personnel to exercise their procedural rights effectively.

Judicial practice demonstrates that the adjudication of civil cases involving
military personnel is characterized by a number of specific features. Ukrainian leg-
islation establishes special procedural provisions governing the consideration of
such cases. Nevertheless, the legal regime of martial law has generated additional
challenges, including changes in the territorial jurisdiction of courts, the inability
to administer justice in temporarily occupied territories, and obstacles to participa-
tion in court hearings by parties to civil proceedings. These circumstances require
further adaptation of procedural legislation and the implementation of innovative
mechanisms, such as e-justice systems and remote participation in court proceed-
Ings.

A comparative analysis of civil justice systems in Ukraine and Poland under
emergency or wartime conditions indicates that both states have encountered simi-
lar challenges in ensuring effective access to justice. At the same time, Poland has
developed a more advanced framework for electronic justice and remote participa-
tion in judicial proceedings, which has significantly reduced the adverse impact of
emergency conditions on the administration of justice. The Polish experience may
therefore serve as a valuable reference point for improving procedural mechanisms
designed to safeguard the rights of military personnel in Ukraine during periods of
martial law.

Key words: martial law, plaintiff, defendant, adjudication of civil cases,
rights of military personnel, case law, electronic justice (e-justice), remote

participation in court proceedings, civil justice, civil procedural law..

Ilocmanoska npobdremu
BiiickkoBa arpecist pociiicbkoi ¢enepariii CIpUYUHUIA TPOBEACHHS PIAY

KapJIMHAJIbBHUX 3MIH Yy MpaBOBIM cucTeMi YKpaiHu JUisl ajanTauii miji BUMOTH
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ChOTOJICHHS. BBEICHHSI MPaBOBOTO PEXUMY BOEHHOTO CTaHy, 3TiTHO 3 YKa3oM
[Mpesunenta Ykpainu Bin 24.02.2022 Ne64/2022 [6] Ta mnpomomkeHHS WHOro
BIJIMTOBITHUMH 3aKOHAMH Y KpaiHH, IOCTaBUJIO HA MOPSIIOK ICHHUN BPETYTIOBaHHS
MUTaHb IMBUTBHOTO TPOIECYATBHOTO 3aKOHOMABCTBA, B IIUIOMY, Ta A
3a0e3MeUeHHs paB BlIlICbKOBOCITYKOOBIIIB, 30KpEMa.

Memorw cmammi € BCTAaHOBJIEHHSI CYTHOCTI Ta OCOOJIMBOCTEH BHU3HAYCHHS
IPaBOBOI'O CTaTyCy BIMCHKOBOCTYKOOBIIIB SIK CIEIIaJbHOIO Cy0’€KTa MUBIIBHUX
NpOIECYaAIbHUX BITHOCMH Ha OCHOBI aHaJli3y HOPMATUBHO-TIPABOBUX aKTiB,
HAYKOBUX JDKEPEJI Ta PE3yJIbTATiB MPABO3aCTOCOBHOT IPAKTHKH.

Ananiz oocnioceHn

OxpeMi acnieKTH 3iHCHEHHS IUBUIBHOTO CYJJOYMHCTBA B YMOBaX BOEHHOTO
crany npochimxkyBanu K. C. PesopoBuu, [[.O. Illep6ina, O. A.Tepex, .M.
Moiceenko Ta iH. [luTaHHS 3aXHMCTy MpaB BIHCHKOBOCTYKOOBILIB Yy IIUBUIBHOMY
CYJIOYMHCTBl Ta BUKOHAHHS CYJOBUX pIlllEHb 3a iX y4acTO CTaJId MPEAMETOM
HaykoBux gociipkeHb [.B. XKXykesuu. K. Kocssuenkom ta I1. Tkauenkom. Pazom 3
TUM TE€MaTHhKa pO3IJISAAYy LUMBUIBHHX CIPaB 3a y4acTIO BiCHKOBOCIYKOOBIIIB B
yMOBaxX BOEHHOTO CTaHy, 3 YpaxyBaHHSM HOBITHbOI CYAOBOi MPAKTUKH
BepxosHoro Cyay Ta mpolecyalbHUX TapaHTIi [OCTymy 10 TMpaBOCYII,
3aJIMIIAETHCST HEOCTATHRO PO3POOJICHOI0, IO 3YMOBIIOE AKTYalbHICTh JAHOTO
JIOCIIIPKEHHS.

Buknao pesyromamie

Binnmosinuo o ctarrti 1 3akony Ykpainu «IIpo mpaBoBuii pexuM BOEHHOTO
crany» [8], y mepiox nii 1poro craHy MOKYTh BCTaHOBIIFOBATHUCS THMYACOBIi
0OMEKeHHSI KOHCTUTYIIIHHHUX TIPaB 1 CBOOO I JIFOJIMHU 1 TPOMAJISTHUHA, OJHAK 11 HEe
MOBUHHO MOPYITYBaTH TapaHTIi JOCTYMy A0 MPaBOCYs, SKi 3aKPIIUICH] Y CTAaTTi
55 Koncrurytii Ykpainu [2] Ta crarti 6 KoHBeHIii mpo 3aXUCT MpaB JIFOJWHU i

OCHOBOITOJIOXKHHX cB0OO [1].
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BianosigHo a0 ctarti 2 [{uBiapHO mpoliecyalibHOTO KOJEKCy YKpainu (mani
— HIIK VYkpainu) [9], 3aBmaHHAM HHUBUILHOTO CYAOYUHCTBA € CIpaBEJIMBUH,
HEYNepeKEHUN Ta CBOEYACHUM PO3IJIAJl 1 BUPIIICHHS UUBUIBHUX CIPAB 3 METOIO
e(EeKTUBHOI0O 3aXMCTY MOPYIICHUX, HEBU3HAHUX 200 OCMOPIOBAHMX IPaB, CBOOO/T
Yy IHTEpeciB (PI3MYHUX OCI0, MpaB Ta IHTEPECIB IOPUAUYHHUX OCiO, IHTEpeciB
JepKaBH.

Ilepm  HDK  po3rasgatd  MpolecyaidbHI  OCOOJMBOCTI  y4acTi
BICHKOBOCIY)KOOBIIIB Yy LHBUIBHOMY CYJAOYMHCTBI, HEOOXIHO BU3HAYUTHU
paBoOBU cTatyc I1i€i kareropii ocid. BimmoBigHo mo crarti 1 3akony Ykpainu
«IIpo BiiicbKOBUI 000B’SI30K 1 BINCHKOBY ciryxk0y» Big 25.03.1992 Ne 2232-XII (B
penakiii 2025 poky), BINCEKOBOCIIY>KOOBIISIMU € OCOOH, SIKI MPOXO/ISITh BIHCHKOBY
cnyx0y B 30poitHnx Cunmax VYkpaiHM Ta IHIIUX BIMCHKOBUX (OPMYBAHHIX
BIIMOBITHO J10 3aKOHY [7].

3rimno wactuau 3 crarti 127 IIIK VYkpainm, y pa3i HEMOXJIMBOCTI
npuOYTTS BIMCHKOBOCTYKOOBIIS, SIKU BUKOHYE OOOB’SI3KH BIMCHKOBOI CIIYKOHW B
yMOBaX BOEHHOTO CTaHy, N0 CyAy, WOTO MpEeACTaBHUK MOKe OpaTu y4yacTh y
CyZloBOMY 3acimaHHi. TakoX 3aKOHOM Iepen0adyeHO MOMIIMBICTH BIJIKJIAJICHHS
PO3IMIISIAY CIPaBH, SIKIIO Taka y4acTh € 000B’SI3KOBOIO, ajie BIHCHKOBOCTYKOOBEIIh
HE Ma€ 3MOTH MPUOYTH 10 CyAy Uyepe3 BUKOHAHHS CIY)KOOBUX 00OB’SI3KIB.

Tak, manpukman, y cmpasi Ne 753/3880/20 Kacamifinuii HUBUTBHUN CY[I
JIUIIIOB BHCHOBKY IIPO HEOOXUTHICTh BIAKIIAJCHHS PO3IVIAAY CIpaBH depe3
HEMOXKJIMBICTh Y4acTi BICHKOBOCIYKOOBIISI-BiANOBIga4a, 1m0 nepedyBaB y 30H1
oorioBux nii. Cya HaroiocuB, IO Cy/IOBa IMOBICTKA Mae OyTH BpydeHa 3
ypaxyBaHHSIM peaTbHUX O0OCTaBUH IMepedyBaHHS 0COOM Ha CIyKO0i, a HEHAJE)KHE
MOBIIOMJICHHS HE MOJKE CIYT'yBaTH MiJCTAaBOIO Ui 3a0YHOTO PO3TJISAY CIpPaBH
[4].

Oxkpim Toro, yactuHoio TpeThoro ctaTTi 223 IIIK Ykpainu BCcTaHOBIICHO,

[0 y pas3i K0 OJHA 31 CTOPIH € BIMCHKOBOCIYXOOBIEM, SIKUU Oepe yyacTb y
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OOMOBUX 15X, CyA 3000B’si3aHMI BpaxoBYBaTW I[I OOCTAaBUHHU NPH BHU3HAYECHHI
CTPOKIB pO3TJISly CIpaBH, a TAaKOX MPU PO3TIIAAl MUTAHHS MNP0 BIAKIAJIEHHS
CYJIOBOTO PO3TJIISY.

[TpaBo3acTocOBHA MpaKTHUKa MO0 3YIMWHEHHS MPOBA/DKEHHS Y MHUBIIHHUX
cIpaBax y pa3i IpOXOKEHHSI CTOPOHOIO BIMCHKOBOI cly»k0u Habyna 0coOIMBOTO
3HAYCHHS B yMOBax TPHUBAIOYOrO BOEHHOrO CTaHy B YKpaiHi. 3 orjisay Ha
iMIepaTuBHY penakiito nojoxkenb ctatti 251 HIIK Ykpainu, mo 3000B’sA3y10Th
CyJl 3YNUHSATH TPOBADKEHHS 32 HASBHOCTI IMEBHUX OOCTaBWH, CYJ0Ba MPaKTHKa
BUSBIIIE HHM3KY IMPAaBOBUX TNPOTAIHMH, IO TMOTPEOYIOTh SK TCOPETUIHOTO
OCMMCIICHHS, TaK 1 HOPMAaTUBHOTO BPETYITFOBAHHS.

Taxk 3rigHo 3 myHktoM 2 uactunu nepmoi crarti 251 HIIK VYkpainw,
NPOBa/DKEHHST Yy CIpaBi Mijuiarae 00OB’SI3KOBOMY 3YIHHEHHIO y pasi, SKIIO
cTopoHa abo TpeTs 0coba, sKa 3asBJIsIE CAMOCTIWHI BUMOTH, TIPOXOJUTH CIYXKOYy y
cknai 36poinux Cun Ykpainu abo iHIIMX BIMCHKOBUX (POpMYBaHB, CTBOPEHHUX
BIJIMIOBIAHO JIO 3aKOHY, 32 YMOBH I€PEBE/ICHHS X HA BOEHHUH cTaH a00 3amy4yeHHs
710 y4acTi B aHTUTEpOPHUCTUYHIH omepariii [9]. ¥ po3BUTOK Ifi€]l HOPMH, MYHKT 2
gactuHu nepmoi cratTi 253 HIIK nependadae, mo npoBaKeHHs 3yIUHIETHCS 10
MPUITUHEHHS TaKOi CITY>KOH.

Haromicte wactmHa Tpetst ctatti 252 IIIK mepenbadae BUHSATKH 100
3aCTOCYBaHHSl MIACTaB [JIsl 3yNHHEHHS TMPOBAKEHHS, OJHAK Il TMOJOKEHHS
CTOCYIOTBbCS BUKIIOYHO TMYHKTIB 1-3 wactunum mepmoi crarti 252 IIIK, i He
MOXYTh OYyTHM TOIIMpPEHI Ha BUMAJKH, MepeadadeHi crtarrero 251, 30kpema
MYHKTOM 2, SKH HOCUTH IMITepaTHBHUI Xapaktep [9].

IMnepaTUBHICT, 3a3HAYCHOI HOPMH CTBOPIOE CHTYAIlil0, KOJIH CYI
M030aBJICHUIT MOKJIMBOCTI OIIHIOBATH JOIUTBHICTh 3YNMUHEHHS MPOBAKCHHS.
3aK0oH HE BPaxOBY€ JKOAHOTO MOAMQIKaTopa: Hi CTajii mpolecy, Hi HassBHOCTI B
CTOPOHU MPOIIECYaIbHOTO MPEICTaABHUKA, HI XapakTepy COpaBU, Hi CHEHU(PIKU

MPOXOKEHHSI BIMCHKOBOI CIyXOH. YcCi 1l 0OCTaBUHM BTPAyalOTh 3HAYCHHS Yy
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CBITJI1 MPSIMOi HOPMU 3aKOHY. BUHATOK 3p00s€HO JHIle IJisl CTPOKOBOI CIyK0U —
B LIbOMY pa3l pillleHHs 100 3YIMMHEHHS MPOBAXKEHHs MOKJIAa€ThCA HA PO3CY.
Cyny, 1 JIWIIIE 3a BIICYTHOCTI npencTtaBHuKa (4. 3 ct. 252 II1K).

[TogiOHa KOHCTPYKIISI CTBOPIOE PHU3UK 3JIOBXKMBAHHS MPOIECyAThHUMHU
npaBamu. Hanpukian, oco0a, 1o mojana mo3oB 1 craja BilICBKOBOCIYXOOBIIEM,
ABTOMATHUYHO «3aMOPOXKY€E» PO3TIISA] CIpaBU HE3AJICKHO BiJ TOrO, Yd € B Hel
NpelCTaBHUK, YM TMOAaHlI HEoOXIiJHI mpollecyaldbHl JAOKYMEHTH. Biarak, Take
O0c3yMOBHE 3000B’s3aHHS  CyAy 3YIUHUTH TPOBADKEHHS MOXe OyTH
THCTPYMEHTOM CB1JIOMOT'0 UM HECBIJOMOTO OJIOKYBaHHS JIOCTYIY JI0 TIPABOCY/Isl.

Hampuknan, y copasi 3a mo30BoM (Pi3uyHOT 0COOM — MIANPUEMIS TIPO
CTSTHEHHsI 3a00proBaHOCTI 32 OPEHAOI0 TOPTIBEIIBHOTO MICISl, CYy/ amesiiiHol
1HCTaHIII1, MOCUJIAI0YNCH HA JOKYMEHTH, 110 MiATBEP/KYIOTh Y4acTh BiJIIIOBiTada
y O0MOBHX JiIX, OOIPYHTOBAHO 3yNMUHUB MPOBAHXKCHHS HA mijcTaBi m. 2 4. 1 CT.
251 MIIK. BepxoBauit Cyn mMOroawBCS 3 LHUM MIAXOIOM, ITIKPECIUBIIN
IMIEpaTUBHUN XapakTep HOPMH, HE3BaXKAIOUM Ha HAABHICTh Yy BIAMNOBIAaYA
MOBHOBAXXHOTO ITpeacTaBHuKa [3].

Pa3om 3 TuM, iHIIA cripaBa — II0JI0 CTATHEHHS aJiMEHTIB — LIIOCTPYE 1HIIUM
miaxia. Cyn aneisiiiHol 1HCTaHIIii, TOMPU HASBHICTH JOBIJOK PO MPOXOIKEHH 5
BiznoBinaueM ciyx6u y 3CY, BIiIMOBUB y 3yIUHEHHI ITpoBapkeHHs. [lincTaBoro
cTaja aKTMBHA Yy4yacTh BUAMNOBiZadya B TIpoImeci dYepe3 TMOBHOBAKHOIO
MPEICTaBHUKA, & TAKOXK HEIOCTATHICTH JOKA3iB MIOJ0 3aTy4eHHS MOT0 BIHCHKOBOI
JacTUHU 10 O00HOBUX il UM mepeBefeHHs ii Ha BoeHHUU cTaH. BepxoBHuii Cyn
MIATPUMaB IO MO3UIlII0, YITKO BKAa3aBIIM HAa HEOOXITHICTh ITATBEP/KCHHS HE
mutie GakTy ciyk0u, a i cenudiku TisTTbHOCTI BINCHKOBOT YaCTHHH.

3 ypaxyBaHHSIM TOro, IO CyJOBa MPAaKTHUKA HAJa€ MEBHI OPIEHTUPHU s
OOTpYHTYBaHHS 3aKOHHOCTI 3YNMUHEHHS TPOBAHKCHHS, MOIIJIPHO BU3HAYUTH 1
KpUTEepii JOMYCTUMOCTI 3yNMHEHHS MPOBAIKEHHS, a caMme: (DaKT ciykO0u y ckiaal

3CY abo iHmIOro BIMNCHKOBOTO (POPMYBAHHS; AOKYMEHTAJbHE MIATBEPI>KCHHS
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MepeBE/ICHHs] BIMCHKOBOI YACTMHU Ha BOEHHUN CcTaH abo 3aimydeHHs ii 110
ATO/60i10BUX N11ii; BIACYTHICTh MOXJIIMBOCTI €(PEKTUBHOI y4acTi y MPOLECI HABITh
yepe3 NpeCTaBHUKA.

Otxe, 3yNnMHEHHS HE € aBTOMAaTUYHOIO peakli€l0 Ha Oynb-skui (axt
ClIykOM — mOTpiOEH KOMIUIEKC [I0Ka3iB, SKI MNIATBEPIXKYIOTh 00 €KTHUBHY
HEMOXJIUBICTh peaizallii mpolecyaabHUX MpaB.

VY mnocranosi Big 16.11.2022 no copasi Ne 753/3880/20 Bepxosuuit Cyn
BUCJIOBUB TO3HUIII0, 110 Yy4acTb ocodbu Yy Jo0poBosibuoMy (QOpMyBaHHI
TEPUTOPIANBHOI TPOMAJAM HE € MiJCTAaBOIO0 IS 3yNUHEHHS MpOBapKeHHs. Take
(dbopMyBaHHA HE € BIICbKOBUM (DOPMYBAaHHSM Yy PO3YyMIHHI 3aKOHY, OTK€, MPaBOB1
HaCJIIKK nepe0yBaHHs B HBOMY HE TOTOXKHI Haclifakam ciayxou y 3CVY [4].

[Toxi6Hy mo3urito 3akiHsaTO i y cripaBi Ne 926/1794/21 — nepeOyBaHHs Ha
CITY>01 KepiBHUKA IOPUIUYHOI 0COOH, SIKa € CTOPOHOIO CIIPaBU, HE € JIOCTATHHOIO
MiICTaBOIO JJI 3yMIMHEHHSI MPOBAKEHHS OCKUIBKM CTOPOHOIO € IOpUIMYHa 0co0a,
a He 11 kepiBHHMK. Binrak momoxenHs 1. 3 4. 1 cr. 227 T'TIK Vkpainu He
HiUISTal0Th 3aCTOCYBaHHIO B TAKOMY BHIAIKY [5].

Crnig BU3HAYUTH, 110 aHAII3 CYJ0BOi MPAKTUKHU T4 YAHHOTO 3aKOHOJABCTBA
BKAa3ye Ha HarajibHy MOTpedy Yy BIOCKOHAJIICEHHI IPABOBOTO PETYITIOBAHHS.
30kpeMa, JOIUIBHUM BHUIAETHCS: a) BCTAHOBIEHHS BHYEPITHOTO TMEPENIKY
o0cTaBuWH, 3a SKUX 3yNMUHEHHs MMPOBAKEHHS € 000B’S3KOBUM; 0) HaJgaHHS CyIy
JTUCKpeIii MpH HASBHOCTI TMpPEICTaBHUKA, 3JaTHOrO 3a0€3MEeUnTH HaJIC)KHUN
3aXMCT MpaB CTOPOHM; B) BHU3HAUUTH, XTO CaMe€ Ma€ IMPaBO 3BEpTATUCH 13
KJIOTIOTAaHHSM TMpPO 3YNUHEHHS — JIMIIE caM BIHCHKOBOCIYXOO0Belb ab0 HOro
MPEICTaBHUK, ajie¢ HE IHII CTOPOHU; T) BBECTH OOOB’SI3KOBY BHMOTY IIOJIO
MiATBEPKEHHS aKTHBHOT y4acTi y 00HOBUX MigX a0o mepeOyBaHHS y MiAPO3LTi,
TISTTBHICTh SIKOTO TIEpEeBe/IcHa Ha 3a0e3NeUeHHS 000POHO3IaTHOCTI JASpiKaBH IIij

4ac BOCHHOI'O CTaHy.
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Y KOHTEKCTI BOEHHOTO CTaHy aKTyaJIbHUM € il TUTaHHs 3a0e3MeUYeHHs MpaB
BIICBKOBOCITY>KOOBIIIB Ha JTIOCTYI A0 MpaBocynisd. Tak, BIANOBIAHO A0 CTaTTI 6
KoHBeH1i1 npo 3axucT MpaB JIOAUHU 1 OCHOBOIIOJOXKHUX CBOOOJ, KOXKEH Mae
MpaBO Ha CHpaBeJIMBUM 1 MYOJIUHUM PO3TIISA CHOpaBU YIPOAOBK PO3YMHOTO
CTPOKY HE3aJIe)KHUM 1 0e3CTopoHHIM cyaoM. OOMexeHHs, TOB’si3aHl 3
BUKOHAHHSIM BiMCHKOBOTO OOOB’SI3Ky, HE MOBUHHI CTABUTH BIHCHKOBOCIYKOOBIIS
B HEpiBHE CTAHOBHIIE TIOPIBHSHO 3 iHIIMMHU yYaCHUKaMH IIUBLIHHOTO MPOIIECY.

Bucnosku

Taxum 4MHOM, PO3TJIST IUBUIBHUX CIPAaB 3@ YYaCTIO BiICHKOBOCTY>KOOBIIIB
noTpedye 0coONHMBO1 yBaru 3 OOKYy Cyay, 3 OIJISAy Ha cHerudiKy MPOXOIKEHHS
BIMCHKOBOT CIIy»KOH, OOMEXEeHHS B peajizaimii TMpolecyaJbHUX IpaB Ta
HEOOX1IHICTh 3a0e3neueHHs 0anaHCy MK 3aXMCTOM TMpaB BIHCHKOBOCTYKOOBIIA
Ta IHIIUX YYaCHHUKIB MIPOILIECY.

3 ypaxyBaHHSM BHUKJIAJIEHOTO BHIIE MO>XHAa KOHCTaTyBaTH, IO PO3TIIS]
IIUBUIBHUX CIpaB 3a Y4YacTIO BIACHKOBOCTYKOOBIIIB MOTpeOye OCOOIMBOTO
MiAX0My, 1 3yMOBJICHUH SK IyOJIYHO-IIPABOBUM CTAaTyCOM TaKuX oOcCi0, Tak i
O0COOJIMBOCTSAMHM OpTraHizaimii BIHCHKOBOI CIIy)KOM B YMOBaX BOEHHOTO CTaHY.
Hopma, mo mnoknamae Ha cya 0OOOB’S30K 3yNMUHUTH MPOBAKEHHS Yy pasi
IIPOXO/KCHHST BIMCBHKOBOI CIYKOHM, TOTpeOye KOHIENTYyaIbHOTO TMEperisaay 3
MeTOI0 3a0e3mnedyeHHsl OalaHCy MK MYyOJIIYHHMH 1HTepecaMu JIepKaBU y 3aXHUCTi
BOiHIB 1 (hyHJaMEHTAIBPHIUM TPAaBOM OCOOM Ha JOCTYM N0 MpaBocyans. B ymoBax
TpUBAJIOTO  30poifHOr0  KOHQIIKTY HaAMIpHA  JKOPCTKICTh  IMIIEpPATHBIB
MPOLIECYATHHOTO 3aKOHY JIMIIE TMOTIUONIOE HEPIBHICTh Ta MOPYUIYE TPHHIIUI
PO3YMHOCTI CTPOKIB po3risimy crupaBu. PedopmyBaHHS BIANOBITHUX TOJIOXKEHB
Ma€e BUXOAUTH 3 TpereaeHTHOl npaktuku BepxoBHoro Cyny, sika BKe ChOTOMHI

MPOTIOHYE OB TudepeHITiHOBaHNMA, CIIPABETHBUI T1IXIT.
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STATE-ADMINISTRATION MECHANISMS FOR ENSURING THE
SECURITY OF THE DIGITAL SPACE OF UKRAINE: MODEL AND
INSTRUMENTS

Abstract

The article substantiates an integrated model of state-administration
mechanisms for ensuring the security of the digital space of Ukraine. The
relevance of the topic is determined by the transformation of digital space into an
independent sphere of public administration, national resilience, critical
infrastructure protection and interaction between the state, digital platforms,
business actors and civil society. The paper proceeds from the premise that the
security of digital space should be considered not only as a technical or cyber-
protection task but also as a complex public-administration category connected
with the stability, orderliness and controllability of digital relations under martial
law and during post-war recovery.

The proposed model combines doctrinal, normative-legal, institutional,
organizational-coordination, information-analytical, communication, personnel,
control and international-cooperation mechanisms. It is based on the idea that
digital space cannot be effectively governed by one centralized actor alone.
Therefore, the model links strategic decision-making by state authorities with
operational coordination, cooperation with owners of digital platforms, public-
private partnership, civic participation, analytical monitoring of threats and
international interaction. Particular attention is paid to the protective logic of

public administration: state response must be oriented toward the defence of
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public interests, digital sovereignty, critical information infrastructure, rights of
citizens and the democratic order.

The practical value of the study lies in the development of recommendations
for Ukrainian public administration: the formation of a unified state concept of
digital-space security; the clarification of powers of responsible institutions; the
creation of a stable coordination mechanism; the development of a digital-threat
monitoring system; the institutionalization of cooperation with platforms and civil
society; the strengthening of personnel capacity; and the use of transparent criteria
for assessing proportionality and effectiveness of state response. The results may
be used in public-administration research, strategic planning, cybersecurity policy
and the preparation of practical recommendations for strengthening Ukraine's
resilience in the digital environment.

Keywords: digital space, security of digital space, public administration,
state-administration mechanisms, cybersecurity, digital platforms, public interests,

Ukraine.

Problem statement. The full-scale war has radically changed the role of
digital space in the functioning of the Ukrainian state and society. Digital
platforms, electronic public services, communication networks, registers,
information systems, cloud infrastructure and online interaction have become not
auxiliary tools but essential conditions for the continuity of governance, defence,
public services, economic activity and civic communication. At the same time, the
same digital environment has become a field of hostile influence, cyberattacks,
disinformation, manipulation of public opinion, attacks on critical infrastructure
and attempts to undermine trust in public institutions.

Under such conditions, the security of the digital space of Ukraine becomes
a direct criterion of state capacity. It shows whether public authorities can not only

react to separate incidents but also create a stable system of prevention,
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coordination, protection, recovery and communication. The traditional
understanding of cybersecurity as a sectoral technical task is no longer sufficient.
Digital threats affect public administration, national security, social stability,
access to services, economic continuity, rights and freedoms of citizens and
international cooperation. Therefore, the problem must be studied through the
category of state-administration mechanisms.

In the context of this article, state-administration mechanisms for ensuring
the security of digital space are understood as a coordinated set of normative-legal,
institutional, organizational, analytical, communication, personnel, control and
international instruments through which public authorities identify threats,
organize interaction between actors, protect public interests, ensure the resilience
of digital infrastructure and maintain the safe functioning of digital relations. This
definition emphasizes that the security of digital space cannot be ensured by one
ministry, one law, one technical system or one emergency response unit. It
requires a cycle of strategic planning, operational coordination, data-based
decision-making, cooperation with non-state actors and feedback from society.

The Ukrainian case is especially complex because the state has to combine
rapid wartime response with long-term institutional modernization. On the one
hand, public authorities must protect digital infrastructure and information
resources in conditions of constant external aggression. On the other hand,
Ukraine continues digital transformation, develops electronic services, integrates
with the European digital space and prepares for recovery. This creates a practical
contradiction: the digital environment must remain open, innovative and citizen-
oriented, but at the same time it must be protected, resilient and controllable. The
development of an integrated model of state-administration mechanisms is
therefore both a theoretical and practical task.

Analysis of recent research and publications. The theoretical basis for

studying digital space as an object of public administration is provided by research
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on the legal order of digital space, digital platforms and models of regulation. T. E.
Mehdiiev's dissertation is important because it demonstrates that digital space is
characterized by transboundary communication, network interaction, technical
complexity, high dynamics and the growing role of non-state regulation. This
approach is relevant for public administration because it shows that the state
cannot rely exclusively on centralized command methods when governing digital
relations.

The protective dimension of the study is supported by A. V. Brutskiy's
research on public order as a mechanism for protecting fundamental values of
legal order. Although the present article does not use public order as a branch-law
category, its logic is useful for defining the public-administration meaning of
digital-space security. State intervention in digital space must be connected with
the protection of fundamental public interests rather than with abstract expansion
of administrative control. This makes it possible to distinguish necessary
protective measures from excessive, fragmented or politically inconsistent
reactions.

The doctrinal dimension is grounded in O. M. Kazakevich's research on
legal doctrine in the development of national order. Its key value for this article is
the idea that doctrines, concepts, strategic documents and scientific approaches
form the intellectual basis of regulation and public policy. Applied to the digital
sphere, this means that Ukraine needs not only separate legal acts on
cybersecurity, information security or digital transformation but also a coherent
doctrinal framework that explains how the state understands digital space, which
interests it protects and how mechanisms of governance should interact.

Ukrainian normative and strategic documents also form an important
background for the analysis. The Law of Ukraine On the Basic Principles of
Cybersecurity in Ukraine defines legal and organizational foundations for the

protection of vital interests of individuals, society and the state in cyberspace. The
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Cybersecurity Strategy of Ukraine for 2021-2025 emphasizes cyber resilience,
deterrence and interaction, while the Information Security Strategy focuses on
protection against information threats and hostile influence. These documents
demonstrate that Ukraine already has significant components of the mechanism,
but their practical integration remains a challenge.

International approaches confirm the need for multi-level and multi-actor
governance. European cybersecurity policy, the NIS2 logic, ENISA analytical
materials and NATO-oriented resilience approaches underline that cybersecurity is
connected with governance, risk management, incident reporting, protection of
essential services, cooperation with private operators and public trust. For
Ukraine, this international context is not external; it is part of the practical
environment in which the state builds interoperability, receives assistance,
exchanges threat intelligence and moves toward European integration.

Despite the growing number of studies and strategic documents, there
remains a need for an applied public-administration model that connects digital-
space security with mechanisms, subjects, procedures and instruments. A
considerable part of the literature focuses either on technical cybersecurity or on
general digital transformation. The present article therefore concentrates on the
question of how public administration should be organized: what mechanisms are
necessary, how they interact, who is responsible for them and how state response
can be made systematic, proportionate and effective.

Purpose of the article. The purpose of the article is to substantiate an
integrated model of state-administration mechanisms for ensuring the security of
the digital space of Ukraine and to define practical instruments for improving
public administration in this sphere.

Presentation of the main material of the study. The proposed model is based
on a transition from fragmented reaction to a full public-administration cycle. The

starting point is the recognition of digital space as an independent object of state
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administration. It includes not only networks and technologies but also digital
platforms, data flows, public electronic services, online communication, digital
markets, critical information infrastructure, activities of state bodies, private
operators, citizens and civil society organizations. Security in this context means
the protected, stable and ordered functioning of this environment in the interests of
the state and society.

The first element of the model is the doctrinal block. It provides conceptual
unity for the entire system. Without a doctrinal basis, different institutions may
interpret digital threats, public interests and acceptable forms of intervention
differently. The doctrinal block should define the meaning of the security of
digital space, its relation to national security, cybersecurity, information security,
digital transformation and protection of rights. It should also establish the value
framework of governance: digital sovereignty, resilience, human dignity, public
trust, continuity of services and democratic accountability.

The second element is the normative-legal mechanism. It creates the formal
framework for action and defines powers, duties, procedures, standards and
responsibility. This mechanism includes laws, presidential decrees, government
resolutions, strategies, sectoral regulations, standards of critical infrastructure
protection, rules for incident reporting, data-protection requirements and
procedures for cooperation with private actors. Its effectiveness depends not only
on the number of legal acts but also on their coherence. Fragmentation of
definitions, overlapping competences and unclear procedures weaken
administrative capacity.

The third element is the institutional mechanism. It determines who acts and
how institutions interact. The strategic level includes the President of Ukraine, the
National Security and Defence Council, the Verkhovna Rada and the Cabinet of
Ministers. The sectoral and operational level includes bodies responsible for

cybersecurity, digital transformation, communications, intelligence, law
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enforcement, defence, protection of critical infrastructure and emergency
response. Regional and local authorities are also important because digital
services, public communication and infrastructure resilience are implemented in
territories and communities.

A special feature of institutional security in digital space is the role of non-
state actors. Owners of digital platforms, telecommunications providers, cloud-
service providers, banks, energy companies, media organizations, IT companies,
volunteer initiatives and civil society organizations possess resources and
information without which the state cannot ensure security. Therefore, the
institutional mechanism should not be reduced to a hierarchy of public authorities.
It must include stable formats of public-private cooperation, information
exchange, joint exercises, crisis communication and participation of expert
communities.

The fourth element is the organizational-coordination mechanism. It
transforms formal powers into practical interaction. Its instruments include
interagency coordination groups, permanent working bodies, protocols of response
to digital incidents, operational communication channels, procedures for escalation
of threats, joint situational centres and coordination between national, regional and
local levels. The main task is to prevent a situation in which each institution sees
only its own sector while digital threats move across sectors, platforms and
administrative borders.

The fifth element is the information-analytical mechanism. Digital-space
security requires constant monitoring, early warning and evidence-based decision-
making. This mechanism should include collection and analysis of information
about cyber incidents, disinformation campaigns, vulnerabilities of digital
services, threats to critical infrastructure, behaviour of hostile actors, public trust

and the quality of institutional response. Analytical products must support both
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strategic planning and operational decisions. They should be understandable for
decision-makers and connected with clear response procedures.

The sixth element is the communication mechanism. In digital space,
communication is itself a security instrument. Public authorities must explain
risks, provide timely information during incidents, counter disinformation, inform
citizens about protective behaviour and maintain trust in digital public services.
Communication should be coordinated, transparent and adapted to different
audiences. During war, silence, delay or contradictory messages may create panic,
reduce trust and amplify hostile narratives. Therefore, communication cannot be
separated from administrative coordination.

The seventh element is the personnel mechanism. The security of digital
space depends on the competence of public officials, technical specialists,
managers, analysts, communicators and local administrators. Ukraine needs not
only cyber specialists but also public servants who understand digital risks,
platform governance, data protection, crisis coordination and international
cooperation. Personnel instruments should include professional training,
certification, interagency exercises, reserve expert networks, cooperation with
universities and mechanisms for attracting specialists from the private sector.

The eighth element is the control and evaluation mechanism. It ensures
accountability and learning. Control should not be limited to formal inspection
after incidents. It should include regular assessment of institutional readiness,
audits of digital infrastructure, testing of continuity plans, evaluation of
Implementation of strategies, monitoring of response time and analysis of citizen
feedback. The purpose of control is not punishment alone but improvement of the
system. A mature mechanism identifies weaknesses before they turn into large-
scale failures.

The ninth element is the mechanism of international cooperation. Digital

space is transboundary, and many threats cannot be localized within the borders of
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one state. Ukraine needs cooperation with the European Union, NATO partners,
international organizations, foreign cybersecurity agencies, technology companies
and donor programmes. This cooperation should cover threat intelligence,
technical assistance, harmonization of standards, training, protection of critical
infrastructure, countering disinformation and development of interoperable
procedures. International cooperation strengthens national capacity but should be
aligned with Ukrainian priorities.

The mechanisms described above should operate together. The doctrinal
block defines meanings and values; the normative mechanism establishes rules;
the institutional mechanism allocates roles; the organizational mechanism
coordinates action; the information-analytical mechanism provides evidence; the
communication mechanism maintains trust; the personnel mechanism creates
capacity; the control mechanism ensures accountability; and international
cooperation expands resources and interoperability. If one of these elements is
weak, the whole model becomes vulnerable.

A key principle of the model is the combination of centralized strategic
leadership with distributed implementation. In wartime conditions, the state must
preserve the capacity for rapid decisions and unified priorities. At the same time,
digital space is too dynamic and dispersed to be administered only through
centralized commands. Effective governance requires a mixed democratic-security
model in which the state defines strategic goals and protective standards, while
platforms, private operators, communities and civil society participate in
implementation, monitoring and feedback.

The protective logic of the model can be expressed through an
administrative algorithm. First, the responsible actor identifies a digital threat or
vulnerability. Second, the significance of the threat is assessed in relation to public
interests, rights of citizens, critical infrastructure, state sovereignty and social

stability. Third, the competent institution is determined. Fourth, possible response
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instruments are compared according to effectiveness, proportionality, legality and
Impact on rights. Fifth, implementation is coordinated with relevant actors. Sixth,
results are evaluated and the mechanism is adjusted.

This algorithm prevents both passivity and excessive intervention. It is not
enough to say that digital space is threatened; public administration must identify
what exactly is threatened, why the threat is significant, who must respond and
which instrument is adequate. For example, a cyberattack on a public register, a
disinformation campaign during an emergency and a vulnerability in a private
platform require different combinations of legal, technical, communication and
coordination measures. A proportional response strengthens security without
destroying trust or innovation.

The model also requires differentiation of instruments according to the type
of digital risk. Cyber incidents affecting critical infrastructure require technical
response, emergency coordination and continuity of services. Disinformation
campaigns require analytical monitoring, strategic communication and cooperation
with media and platforms. Threats to public electronic services require service-
resilience planning, backup solutions and user communication. Risks connected
with digital platforms require cooperation with owners, transparency of
moderation procedures and protection of users. Personnel deficits require training
and institutional incentives.

For Ukraine, the regional and local levels deserve special attention.
Communities increasingly depend on digital tools for administrative services,
humanitarian coordination, warning systems, education, health care and
communication with displaced persons. Regional authorities can identify local
vulnerabilities, organize cooperation with infrastructure operators and
communicate with citizens. Therefore, national mechanisms should be connected

with regional digital-security plans, local incident protocols, training of municipal
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officials and channels for reporting digital problems from communities to central
institutions.

The practical application of the model can be illustrated by the security of
digital public services. Electronic services increase accessibility and reduce
administrative barriers, but they also create dependence on data protection,
authentication, continuity of platforms and public trust. The normative mechanism
defines rules; the institutional mechanism allocates responsibility; the
organizational mechanism ensures response to failures; the analytical mechanism
monitors incidents; the communication mechanism informs users; and the control
mechanism evaluates resilience. Only the combination of mechanisms makes the
service secure as a public-administration instrument.

Another example is interaction with global digital platforms. These
platforms influence information flows, public debate, business communication and
civic mobilization in Ukraine. The state cannot simply command them as
subordinated institutions, but it also cannot ignore their role. An effective
mechanism should include contact points, protocols for urgent requests,
cooperation on disinformation and harmful content, transparency requirements
where possible, and involvement of civil society experts. This reflects the mixed
model of governance in which state authority is combined with negotiated and
network forms of regulation.

An important requirement for the model is digitalization of governance
itself. Public authorities need secure systems for data exchange, incident
registration, monitoring of implementation, dashboards for decision-makers and
channels for citizen feedback. However, digitalization should not be interpreted as
a universal solution. It must be accompanied by clear procedures, responsible
institutions, trained personnel and protection of personal data. Otherwise, new
digital tools may reproduce old administrative fragmentation in a technological

form.
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Transparency and accountability are also necessary. Security policy often
operates with sensitive information, but excessive secrecy can weaken public trust
and reduce the quality of oversight. The state should distinguish between
operational information that must remain protected and strategic information that
should be publicly explained. Citizens and partners need to understand priorities,
responsible institutions, general results of implementation and channels for
reporting problems. This is especially important when digital-space security
measures affect access to information, communication or public services.

The model changes the understanding of public administration in the digital
sphere. The state is not only a regulator of technologies and not only a provider of
electronic services. It is an organizer of a secure digital environment in which
many actors interact. Its role is to set strategic priorities, protect public interests,
coordinate participants, support resilience, ensure accountability and maintain
balance between security, rights, innovation and openness. This balance is the
central administrative challenge of Ukraine's digital development.

For practical implementation, the article proposes seven steps. First,
Ukraine should develop a unified state concept or doctrine of digital-space
security that connects cybersecurity, information security, digital transformation
and public-administration resilience. Second, powers of key actors should be
clarified in order to reduce duplication and gaps. Third, a permanent interagency
coordination mechanism should be strengthened or created with clear procedures
for ordinary monitoring and crisis response. Fourth, cooperation with digital
platforms, telecommunications providers, critical infrastructure operators and civil
society should be institutionalized.

Fifth, a national system of digital-threat monitoring and analytical support
should be developed. It should combine technical indicators, administrative
information, platform-related risks, communication threats and regional signals.

Sixth, personnel capacity should be strengthened through specialized training for
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public officials, regional administrators and managers of critical digital services.
Seventh, control and evaluation should be linked with measurable indicators:
response time, continuity of services, quality of communication, number of
coordinated exercises, level of institutional readiness and public trust. This
flexibility should also be institutionalized through periodic lessons-learned reports
after major incidents, annual review of interagency protocols, and public
discussion of non-sensitive results. In this way, adaptation becomes not an
informal reaction of individual officials but a regular management procedure.
Such an approach is important for Ukraine because wartime experience produces
unique practical knowledge about cyber resilience, platform cooperation, digital
public services and civic mobilization. If this knowledge is collected, assessed and
converted into updated rules, the state will be able to strengthen digital-space
security while preserving the advantages of innovation, decentralization and
citizen-oriented digital transformation.

Finally, the proposed model should remain flexible. The digital environment
changes rapidly: technologies, hostile tactics, platform policies, legal standards
and social expectations evolve. A mechanism that is effective today may become
insufficient tomorrow. Therefore, the model should include feedback, periodic
revision of strategic documents, scenario planning and experimental instruments.
Flexibility, however, should not mean randomness. It should be based on doctrine,
clear public interests, institutional responsibility and evidence-based assessment.

Conclusion. The article substantiates an integrated model of state-
administration mechanisms for ensuring the security of the digital space of
Ukraine. The model is based on the understanding of digital space as an
independent object of public administration and security as a state of protection,
resilience, orderliness and controllability of digital relations in the interests of the
state and society. The study shows that digital-space security cannot be reduced to

technical cybersecurity or separate legal regulation.
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The classification of mechanisms includes doctrinal, normative-legal,
institutional, organizational-coordination, information-analytical, communication,
personnel, control and international-cooperation components. Their combined use
makes it possible to move from fragmented reaction to a full public-administration
cycle. The model is built as a mixed democratic-security model: the state
preserves strategic leadership and protective responsibility, while digital
platforms, private operators, civil society, expert communities and international
partners participate in implementation and feedback.

The practical recommendations include forming a unified doctrine or
concept of digital-space security, clarifying institutional powers, strengthening
interagency coordination, developing digital-threat monitoring, institutionalizing
cooperation with platforms and civil society, improving personnel capacity and
introducing evaluation indicators for effectiveness and proportionality of state
response. Further research should focus on testing the proposed model in specific
sectors and regions, developing measurable indicators of digital-space security and
analysing how Ukrainian mechanisms can be harmonized with European standards

while preserving national resilience priorities.
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MIKHAPOIHI CTAHIAPTU 3AXUCTY JOBKIJLJISA TA
MEXAHI3MH BIANMOBITAJIBHOCTI 3A TPAHCKOPJIOHHE
3ABPYJIHEHHSA

INTERNATIONAL ENVIRONMENTAL PROTECTION
STANDARDS AND MECHANISMS FOR ACCOUNTABILITY FOR
TRANSBOUNDARY POLLUTION OPTIMIZATION OF ELECTROLYTE
COMPOSITION FOR "GREEN" HYDROGEN TECHNOLOGIES

Anomauis

JIOCHIJDKEHO €BOJIIOIIF0 Ta CYYaCHHMM CTaH HOPMAaTHUBHO-TIPABOBOTO
PETYIIOBaHHS 3aXHMCTY JOBKIUISI Y MIKHApOJHOMY IpaBl B yMOBaX TJIOOAIBHUX
EKOJIOTIYHUX BUKIWKIB. [IpoananizoBaHo 0a30Bi MPUHIIUIIN €KOJOTIYHOI OE3MEeKH,
3aknaneni CTOKroJbMCBHKOIO — JCKJIapaii€ro, Ta CHUCTEMYy 0araroCTOpOHHIX
KOHBEHIIIH, 10 (HOpPMYIOTh TI100aIbHUN MPABOBHUI KapKac OXOpoHH Oiocdhepu
ynpaBimiHHS ~ HeOesnmewHnmmu  Biaxomamu.  OcoOnmBYy — yBary  NOpHAUICHO
TpancpopMarlii  IHCTUTYTY  MDKHAPOJHO-TIPABOBOI  BIATOBIMAambHOCTI  3a
TPAHCKOPAOHHE 3a0pyAHEHHS: OOIPYHTOBAHO TEHACHIIIIO JIOTIOBHEHHS KJIACUYHOL

BIAMOBIZAJIBHOCTI JEp)KaB MeEXaHI3MaM{ IHMBUIBHO-TIPABOBOI BiAMOBIIAIIBHOCTI

268



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 3. Ne 6.

npuBaTHUX onepatopiB. Ha ocHoB1 ananizy npaktuku Mixxnaponnoro Cyny OOH
Ta 1HIIUX CYJOBUX IHCTUTYIIIN y3arajJbHEHO MIAXO0U /10 OLIHIOBAHHS €KOJIOTTYHO1
IIKO/AM, Bepu@iKallii MPUYMHHO-HACIIKOBOIO 3B’SI3Ky Ta BHM3HAUYEHHS MOPSIAKY
KOMIIEeHcallii 30MTKiB. BUsIBJIEHO KIIIOUOBI CUCTEMHI 0ap’e€pu Ha LUIAXY peajizaiii
[IUX MEXaHi3MIB, 30KpeMa: JIJATEHTHUN XapaKTep €KOJIOIYHOI IIKOAM, CKIaJHICTh
il KaJmbKyJALil Ta KOMi31l IOPUCAMKINT y CIOpax 3a y4acTI0 TPAaHCHAIIOHAJIbHUX
Kopropailiid. 3anpornoHOBaHO MPIOPUTETHI HAMPSAMHU ONTHMI3allii MIXKHAPOIHOTO
IHCTpYMEHTapilo, cepell SKUX € TIOCHICHHS I1HCTUTYLIMHOTO MOHITOPHUHTY,
BIIPOBA/PKEHHS O00OB’S3KOBOTO €KOJIOTTYHOI'O CTpaxyBaHHS Ta PO3IMIUPEHHS
MEpeXi CIeliaIbHUX KOMIEHCAIlIMHUX (GOHAIB 1Jis1 3a0e3MedyeHHs] CTaJioro
PO3BUTKY.

Knwouosi  cnosa: MiKHApOJHE E€KOJOTIYHE IMpaBO, TPAHCKOPJOHHE
3a0pyIHEHHs, MIKHApPOIHO-TIpaBOBa BiINOBiIaIbHICTh, MixkHapoauuit Cyn OOH,
€KOJIOT1YHA IIKOJa, CTAJMH PO3BUTOK, KOMIIEHCAI[IIH1 (OHIIU, CTAINN PO3BUTOK,

€KOJIOTTYHHMM PU3UK, €KOJIOT1YHA BIIMOBIAAIBHICTD

Annotation

This study examines the evolution and current state of the legal framework
for environmental protection in international law in the context of global
environmental challenges. The study analyzes the fundamental principles of
environmental security enshrined in the Stockholm Declaration, as well as the
system of multilateral conventions that form the global legal framework for the
protection of the biosphere and the management of hazardous waste. Particular
attention is paid to the transformation of the institution of international legal
liability for transboundary pollution: the trend toward supplementing the classical
liability of states with mechanisms of civil liability for private operators is
substantiated. Based on an analysis of the case law of the International Court of

Justice and other judicial institutions, approaches to assessing environmental
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damage, verifying causation, and determining the procedure for compensating for
losses are summarized. Key systemic barriers to the implementation of these
mechanisms have been identified, including: the latent nature of environmental
damage, the complexity of its calculation, and conflicts of jurisdiction in disputes
involving transnational corporations. Priority areas for optimizing the international
legal framework are proposed, including strengthening institutional monitoring,
introducing mandatory environmental insurance, and expanding the network of
special compensation funds to ensure sustainable development.

Keywords: international environmental law, transboundary pollution,
international legal liability, international court of justice, environmental damage,
sustainable development, compensation funds, sustainable development,

environmental risk, environmental liability

Ilocmanoska npobaemu. YTUPOJOBXK OCTaHHIX JAECATUIIITH €KOJIOTIYHA
Jerpajaiisi mepeTBopuiiacs 3 JIOKaJbHUX IHIUJEHTIB HA KOMIUIEKCHY TJI00ajIbHy
3arpo3y, 10 HE BHU3HAE CYBEPEHHUX JEp:KaBHUX KOPAOHIB. TpaHCKOpIAOHHE
3a0pyaHEHHS, SKE OXOIUIIOE TIEPEHECEHHS IMIKVIMBUX PEYOBHUH Yepe3 MOBITPSHI
MacH, CIUIbHI PIYKOB1 apTepii Ta MOPCHKI MPOCTOPH, CTAHOBUTH IPSAMY 3arpo3y
JUIL  HAIlIOHAIbHOT  Oe3MeKkH, eKOJOTiYHOro OajaHcy Ta  CcTaOUIbHOCTI
€KOHOMIYHOT'O PO3BUTKY Jep)KaB-pPEIUITIEHTIB 30WTKIB. JIMHAMIYHUA PO3BUTOK
MPOMHUCIIOBOCTI, Tio0ami3alis BUPOOHWYMX JIAHIIOKKIB Ta IHTEHCHU(IKaIlis
BUKOPHUCTAHHS MPUPOTHUX PECYPCiB MOCUITIOIOTh HABAaHTAXKEHHS Ha Oiocdepy, 1o
BUMara€ SKICHO HOBHMX ITIXOIIB JI0 MDKHApOIHO-TIPABOBOTO pETyJIFOBaHHS
OXOPOHU JTOBKLJIJIA.

Crnemudika TpaHCKOPIAOHHOTO 3a0pyIHEHHS TOJIATAE y TPOCTOPOBOMY Ta
9acOBOMY PO3pHBI MK JDKEPEIOM eMicii Ta MICHEM MpOsSBYy WOTrO PYWHIBHUX
HacniakiB. Kpaina, Ha TepUTOpIi SIKO1 T€HEPYIOThCSl TOKCUYH1 BUKHUJIM UM BIJIXOJIH,

4acTO OTPUMYE IMOBHY €KOHOMIUHY BUTOAY BiJl ()YHKI[IOHYBaHHS HeOE3MEYHUX
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NIANPUEMCTB, TOAl SIK CYMDKHI CyBEpeHHI CyO’€KTH 3MYLIEHI CaMOCTIIHO
JIKBIZIOBYBATH HAcCHiKK 3a0pyJHEHHS Ta (DIHAHCYBAaTU OXOpPOHY 3I0pOB’S
BJIACHOTO HacesieHHs. Taka acuMeTpisi CTBOPIOE MEPMAHEHTHI MOJITUYHI PU3UKH,
MPOBOKY€E MDKJIEpKaBHI KOH(JIIKTH W MiIpUBae JOBIPY B pPErioHaIbHUX
IHCTUTYIIAX, 10 BUMAarae AeTalbHOI yHI(iKaiii KpUTEpPIiB OLIIHKU €KOJIOT1YHOT
IIKOJIM Ha IJ100ajbHOMY PiBHI.

CyuacHa cucTeMa MDKHApOJHUX CTaHIAPTIB 3aXUCTY HABKOJHUIIIHBOTO
CepenoBHIIa SBISIE COOOI0 KOHTIIOMEpaT 0araTOCTOPOHHIX yroJl, ACKiapalliil Ta
3BHYAEBUX HOPM, SIKi HE 3aBXKAM Y3TOUKYIOTBCSA MK CO0OI0 3a CTyNEeHEM
IMIIEPATUBHOCTI Ta IOPUIUYHOI CHIIH. BUIBIIICTh AIIOYMX €KOJOTTYHUX CTaHIapPTIB
MaloTh PEKOMEHMAIINHUI XapakTep (Tak 3BaHEe «M’sIKe MPaBO»), L0 J03BOJISE
JepxaBaM MaHEBpPYBaTH B MEKax HAI[IOHAJHHOTO 3aKOHOJABCTBA Ta YHHKATH
KOPCTKUX OOMEXEeHb 3apaad CTUMYJIOBAaHHS BHYTPIIIHBOTO TMPOMHCIOBOTO
3pocTaHHs. BilCyTHICT €IUHOTO KOAW(PIKOBAHOTO 3BOAY TMPaBUJ 1 YITKHUX
€KOJIOTTYHMX  JIIMITIB ~ CYTTEBO  IOCTA0IIO€  TPEBEHTUBHUUN  IMOTEHIIia
MDKHApOJHOTO MOHITOPUHTY Ta YCKIAJHIOE TPUTATHEHHS MOPYIIHUKIB 0
IOpUIMYHOI BiIMOBIAATBHOCTI.

KirouoBoro BpasnuBICTIO Yy I TUIOMIMHI 3aJUIIAETHCS HEIOCKOHATICTH
IHCTUTYIIMHUX MEXaHI3MIB TPUMYCY Ta BIAIIKOAYyBaHHS 30UTKIB y paMOK
MDKHApOJHOTO MyOJidHOTO TpaBa. TpaauiliiiHi mporeaypyd po3TIssay CHOpIB y
Mixuapogaomy Cyni OOH € Hagro TpuBaquMH, KOIITOBHHUMH  Ta
MOJIITU30BAaHUMHU, a JOBEACHHS TPSIMOTO MPUYMHHO-HACTIAKOBOTO 3B’SI3KY MIXK
TISUTHHICTIO KOHKPETHOTO Cy0’€KTa B OJIHINM KpaiHi Ta MOTIPIIEHHSM €KOJIOT1YHOTO
CTaHy B I1HIIIA € HAJCKIAJHUM HAyKOBO-TCXHIYHUM 3aBIaHHAM. SIK HaCIIIOK,
OUTBIIICTh BUMAAKIB MACIITAOHOTO TPAHCKOPIOHHOTO 3a0py/THEHHS 3aJTUIIAI0THCS
0e3 HaJeKHOT FOPUINYHOT KOMIICHCAIl, a TMOCTpa)¥aalli €KOCUCTEMHU 3a3HAIOTH

0e3MoBOPOTHOT AeTrpaaaIiii.
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AKTYalbHICTh 11€1 MpOoOJEeMHU JTOAATKOBO 3arOCTPIOETHCS MOSIBOI0O HOBHX
BUJIIB TPAHCKOPJOHHUX EKOJOTIYHUX 3arpo3, TAKUX K MAcIITa0HI TEXHOTECHHI1
KaracTpo@u B 30HaX 30pOHMHUX KOH(QIIKTIB, TPAHCKOPIOHHE NEPEMIIICHHS
MIKPOIUTACTUKY, CTIMKMX OpraHiuHux 3a0pyaHioBadiB Ta (apMalueBTUYHUX
BIIXOAIB dYepe3 TiapoJioriuHi mepexi. lle 3yMoBIIO€ TocTpy MNpakTUYHY Ta
TEOPETUYHY MOTpedy B KOMIUIEKCHOMY IEPEOCMHUCIEHHI ICHYIOUMX IPABOBUX
peXKUMIB, MOJIEPHI3AIllT CHCTEMHU €KOJIOTTYHUX CTAHJIAPTIB 1 BIPOBAHKEHHI JIIEBUX
MozieNied IUBUIBHO-TIPABOBOI Ta MDKHApPOJHOI BIAMOBINANBHOCTI, 3JaTHUX
3a0€3MeUnTH HEBIIBOPOTHICTh KOMIIEHCAIlll Ta [I€BUM 3aXUCT TJI00aJIBHOTO
€KOJIOTIYHOT'O IMPOCTOPY.

Ananiz  ocmawnnix 0Oocniodxcenv I nyonixayiu. IluTaHHS TPABOBOTO
PEryJIOBaHHS €KOJIOT1YHOI Oe3nmeKku Ta BIAMOBILAAIBHOCTI 32 TPAHCKOPAOHHY
KOy mMepeOyBaloTh y IEHTPl MPUCKIMIMBOI yBaru MpOBIAHUX BITYU3HSHUX Ta
1HO3eMHUX HAyKOBIIB. TeopeTnuHnili ¢(yHAAMEHT JOCHIIKCHHS KOHIICTIIIIH
MDKHApOJHOT BIJIMOBITAIIBHOCTI AepkaB y Il cepi 3aKIaeHo B Mparsgx TaKUX
KJIACUYHUX AocHiaHuKiB mpaBa, sk [I. Canac ta XK. Iline. ¥V nmepiog 3 2021 mo
2026 poxkM HAyKOBHH JIHCKYpPC CYTTEBO 3MICTHBCA B OIK IHCTHTYIIOHATi3aIlii
€KOJIOTTYHOT'0O MOHITOPHHTY Ta ajamnTallii HOpM 10 yMOB KJIIMAaTHYHOI KpHU3U H
riopunHux 3arpo3ax Oesmemi. Tak, JeTadbHUN aHaji3 EBOJIOMIl MPHHITUITY
«3a0pyJIHIOBaY TUIATUTB» Y CYyYacHIH MPaKTUIl MDKHAPOAHUX TpUOyHATIB
npeacTaBieHo y GdyHmamenTtanbpHid mpami C. bprorne [1]. OcobmuBocti
3aCTOCYBaHHSI MPEBEHTHBHUX 3aXOJMIB Ta OIIHKH JOBIOCTPOKOBUX E€KOJOTTUHUX
PU3HKIB Yy TPAHCKOPJOHHOMY KOHTEKCTI JCTaIbHO JOCIIDKCHO Yy TIparsax
bonancekoro JI., sKuii HaArojomye Ha TMPIOPUTETI KOHIEMINT «HAJIEKHOT
obauyHocTi» [2]. BaxknuBuii BHECOK y po3poOKy IHCTpyMeHTIB Bepudikaiii Ta
KaJIbKYJISII1 TPAHCKOPAOHHOT IIIKOAM BHECTH Cy4aCHI €BpONEHChKi JocaigHukn J1.
Kpamep T1a P. BeBep, ski 3anpomnoHyBaiM IHTETPOBaHY MOJENb OIL[IHKHU

€KOCUCTEeMHUX TOCIYr Uil opuaudHux po3paxyHkiB [3]. IlpoGnemaTuky
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NPUTSATHEHHS A0  BIANOBIAAJIBHOCTI TpPAaHCHALIOHAJIBHUX  KOpHoOpamid 3a
€KOJIOTIYH1 MpaBOMOPYIIEHHS Yy KpaiHaX, LI0 PO3BUBAIOTHCS, BHUCBITIECHO B
nyOnikamisix E. Mopo3a, e o0OrpyHTOBYEThCS HEOOXITHICTh PO3MIMPEHHS
IHCTUTYTY TpaHCKOPJOHHOI UIMBUIbHOI BianosinaneHOCcTi [4]. Boanouac,
HE3Ba)KAI0YM HA 3HAYHY KUIBKICTh HaykoBUX myoOusikamid 3a 2021-2026 poxwu,
1Mo3a yBarow JOCHIJHUKIB YacTO 3aJMIIAIOTBCA MUTAHHS  MPaKTUYHOT
KOHBEPIeHIlli  MOPCTKMX  MDKHapOAHUX  €KOJIOTIYHUX  CTaHAapTiB 13
HaI[lOHATHPHAMH CHCTEMaMH CYJOYMHCTBA Ta crenudika BIAMIKOAYBAHHS IITKO/IH,
3aB/IaHOI KpUTHUYHIN 1HQPACTPYKTYPl B yMOBaX HAJ3BUUAWHUX CUTYaIliil.

Haykouii 1. I{uranenko-/[3to6enko & JI. Jlemuyk crnemianizyrOTbCs Ha
OIHIII €KOJIOTIYHOTO CTaHy HAaBKOJHMIIHBOTO CEPEOBHINA, CTAJIOCTI PO3BUTKY Ta
EKOJIOTIUHIN Oe3mell AepxaBu, OIIHII PYHHYBaHHS €KOCHUCTEM, 3a0pyIHEHHS
MOBEPXHEBUX BOJ Ta IPYHTIB BHACIIJIOK OOHOBUX i (30Kpema, JOCIIIKEHHS
NOCT-MUTITAPHUX BOJHUX CHUCTEM, TakuX Ak ¢. MomyH Ha KuiBuiuHi, Ta BOZHUX
00'eKTIB TIPUKOPJAOHHUX perioHiB) [5, c¢. 53-58.]. 1li mani € ocHOBOIO Ist
dbopMyBaHHSA IOPUAMYHUX MPETEH31 Ta PO3pPaxXyHKY €KOJOTiyHOI IIKOAM Ha
MDKHapOJHOMY PiBHI.

daxiBenlb B Tally3l  €KOJIOTIYHOTO  MEHEIKMEHTY,  CKOHOMIKH
IPUPOJIOKOPUCTYBAHHS Ta TNpHPOoAooXopoHHUX TexHoyorin I. Kipeiinena
JTOCIJDKYEe Oe3locepeTHb0  €KOHOMIYHY OIlIHKY €KOJIOTIYHHUX 30WMTKIB Ta
BIIPOBAPKCHHSIM HOBITHIX yTWI3aiiHUX TexHomorid. Pasom 13 JI. demuyk
JOCIIHKYIOTh TOKCUYHMIA BIUIMB BiiHU Ha exocuctemH («Toxic impacts of the war
on Ukraine» y Mi>kaapoHomy xypHaii Environmental Studies) [6].

Memoro cmammi € KOMIUIEKCHUH TEOPETHKO-TIPAaBOBUI aHai3 YHMHHHUX
MDKHApPOJHUX CTAHIAPTIB y cepi 3aXHUCTy MOBKULIA Ta KPUTUYHE OIIHIOBAHHS
e(eKTUBHOCTI  ICHYIOUMX  IIPaBOBHX  MEXaHI3MIB  BiAMOBIZAIBHOCTI  3a
TPAHCKOPJIOHHE 3a0pyJHEHHS, a TaKoX pO3poOKa HAYKOBO OOIPYHTOBAHUX

pEeKOMeHAalld MI0JI0 ONTUMI3AIli IHCTPYMEHTIB BIJUIKOAYBAaHHS €KOJOTIYHO1
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IITKO/IM Ta BIPOBAHKCHHS MPEBCHTHUBHUX 3aXO0[iB KOHTPOJIIO Ha MIKIECPKAaBHOMY
PiBHI.

Buknao ocunosnoco mamepiany oOocniosxcenns. CydacHe MDKHApOJHE
€KOJIOT1YHE TMpaBO 0a3yeThbCcsl Ha CHUCTEMI OCHOBOIOJIOKHUX MPHUHIUIIB, SKi
NPOWIUIM TPUBAJILY €BOJIOLIIO BiJl 3arajJlbHUX MOJITHYHUX JeKjapariili 10
IMIIEpAaTUBHUX HOPM MIXKHAPOJHOTO 3BUYA€EBOTO IMpaBa. KitouoBUM OpIEHTUPOM Y
il cucTeMi € 3000B's13aHHS JIepKaB 3a0e3MeuyBaTH, o0 AISIBHICTh Y MEXK IXHBOT
IOPUCIUKINI a0o mif IXHIM KOHTpOJEM HE 3aBjaBajia IIKOAM HAaBKOJHUIIHBOMY
CEepe/IOBUINlY IHIIUX JepkaB ab0o pailloHIB 3a MekamMu Jii HallOHaJIbHOI
topucaukiii. el npunnumn, ynepuie 4viTko chopmynboBanuih y Crpasi mnpo
minernaBwibHUM 3aBoja « Tpeiin Cmentepy» mix CHIA ta Kanamorw, orpumaB cBo€
HopMaTtuBHe 3akpimieHHs y [Ipunnumni 21 CrokronbMcbKoi aeknapaiii 1972 poky
ta [Ipunuum 2 [eknapaii Pio 1992 poky. Ha cyuacHomy erami BiH BUMAarae Bij
Jep>kaB He MPOCTO YTPUMYBATHUCS BiJ WIKIAJIWBUX i, a ¥ MPOSBISATH BUCOKY
AKICTh JIEP)KaBHOTO PpETyJIOBaHHS — TaK 3BaHy «HaJEXHY o00auHicTh» (due
diligence) mom0 MOTEHIIMHO HEOE3MEYHUX MPUBATHUX OIEPATOPiB Ha CBOIM
TEPUTOPIi.

VHidikaIis eKoJIOrYHIX BUMOT PEATI3yEThCS Yepe3 PO3TaNyKEHY CHCTEMY
rajqy3eBUX MDKHApOJIHUX KOHBEHIIH, KOKHA 3 SKUX (DOKYCYETHCS Ha OKPEMOMY
IPUPOTHOMY CEpPEJIOBUIII YM BHJII AHTPOINOIeHHOTO BIUIMBY. Jlo 06a3oBux
IHCTPYMEHTIB TJIO0AJLHOTO 3HAYCHHS Halle)kaTh KOHBEHINSI MPO TPaHCKOPJIOHHE
3a0pyIHEHHs TOBITps Ha BenuKi BigcTadi 1979 poky, KonBeHilis mpo oXopoHy Ta
BUKOPHUCTAHHS TPAaHCKOPJOHHUX BOJOTOKIB Ta MDKHApomaHHX o3ep 1992 poky, a
Takok ba3enbchka KOHBEHIIISI TIPO KOHTPOJIb 32 TPAHCKOPJIOHHUM TEPEeMIIEHHSIM
HeOe3MmeyHuX BIAXO/iB Ta iX BuAaneHHsIM 1989 poky. Lli MibkHApOAHI TOTOBOPH
3000B'SI3yI0Th  JIEpKABU-YYAaCHUII  3aMPOBAKYBATH  BHYTPIIIHI  CHUCTEMU
JLEH3yBaHHs, BCTAHOBIIOBATH TpaHMYHO JjonyctuMi KoHueHtpauii (I'JK)

IIKVIMBUX PEYOBUH y BUKHJIAX 1 CKUJAaX Ta OOMIHIOBATHCS JaHUMU MOHITOPHUHTY
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B PEXHUMI pEaJbHOro yacy, (GOpMYyIOUYHM CIHUIBbHI MPaBOBI PaMKH €KOJOTTYHOTO
MEHEKMEHTY. BaXTMBUM €JIeMEHTOM Cy4YaCHUX MDKHAPOJHHMX CTaHIApTIB €
O0OOB'AI3KOBICTb TPOBEJIECHHA MPOLEAYpU OI[IHKM BIUIMBY Ha HAaBKOJMIIHE
cepenouiiec (OBHC) y TpaHCKOpPJIOHHOMY KOHTEKCTi, W0 JETAJIbHO
pernamentyetrbesi KonBenuietro Ecmo 1991 poky. BignoBigHO 10 1BOTO
CTaHJAPTy, SKIIO JAepkKaBa IJIaHYE pealli3alliio BEJIUKOTO HPPACTPYKTYpHOrO UM
IPOMHUCJIOBOTO  TMPOEKTY, 3JaTHOTO  CIHPUYMHUTH 3HAYHUH  HETaTUBHUM
TPAaHCKOPJIOHHUI BIUIMB, BOHA 3000B's3aHa HAa PaHHIX CTaAisIX MPOEKTYBAaHHS
HOTU(IKYBaTU TOTEHIIMHO ToCcTpaxknani kpainu. lle mnepenbauae mnepenady
MOBHOT TEXHIYHOI JOKYMEHTAIlll, OpraHi3ailito CIUIbHUX €KOJIOTTYHUX EKCIIePTHU3
Ta MPOBEJCHHS I'POMAJCHKUX CIyXaHb Cepejl HACEJICHHS CYMDKHOI JIepXKaBH, IO
J03BOJIIE MIHIMI3yBaTH €KOJIOTIYHI PHU3UKK 1€ JO TMOYaTKy (HaKTUYHOTO
OyiBHUIITBA 00'€KTIB.

EdexTuBHICTS peanizaliii MDKHAPOIHUX €KOJIOTTYHUX HOPMATHBIB HANPSAMY
3QJICKUTH BiJ creludikd oOpaHOi MOJEl IOPUINYHOI BIAMOBIAAIBHOCTI, SKa B
MDKHApOIHIN MPAKTHIlI MOALISETHCS Ha BAa KIIFOUOB1 PiBHI: MI)KHAPOIHO-TIPABOBY
BIJIITOB1IAJIBHICTH nepKaB Ta TPAaHCKOPAOHHY [IUBLILHO-TIPABOBY
BIJIMOBIIAJIBHICTE Oe3rocepeHix omeparopi. [lepia Moaenb 3aCTOCOBYETBHCS y
BUTIAJKaX, KOJM IIKOJAA CTalla HACIIAKOM MPsIMOTO MOPYIICHHS JEP>KaBOI0 CBOIX
MDKHapOJHUX 3000B'si3aHb, HANPHUKIAJ, ITHOPYBaHHS HOPM KOHBEHIIM abo
psIMOT BIIMOBH BiJl TPAHCKOPJAOHHUX KOHCYJbTaIliid. J[pyra Momens opieHTOBaHa
Ha TPUBATHI KOMMaHIi Ta nepedadae CTBOPEHHS CIPOIIECHUX MPABOBHX YMOB, 32
AKUX 1HO3eMHI (i3uyHI Ta IOPUAMYHI OCOOHM, MO 3a3HaiIM 30UTKIB, MOXYTh
3BepTaTtucs  OE3MOCEPEeHbO  JI0  HAIllOHAIBHMX  CYAIB  KpaiHU-DKepena
3a0pyaHEHHS I OTPUMAHHS IIBHUIKOI KOMITCHCAIli 32 ITUBUIBHHUMH IT030BaMHU.
AHaJi3 CTaTUCTUYHHUX JaHUX IIMOJA0 JWHAMIKM €KOJIOTIYHHMX IHIMJCHTIB 13
TPAHCKOPJOHHUMH Haciigkamu 3a mnepiog 2021-2025 pokiB AEMOHCTPYE UITKY

TEHIEHIIF0O 10 30UIBIIEHHA  KUIBKOCTI Ta  MacmItabiB  €KOJOTrTYHHUX
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MPaBOIOPYIIEHb, CIPUUYMHEHUX SIK MTPOMUCIOBUMHU aBapiiMH, TaK 1 XpOHIYHUMU
BUKUJAMU TiANpueMcTB. OCHOBHI MOKa3HUKHU 3a()iKCOBAHUX BUIAJKIB, OOCSTIB
TPAHCKOPJOHHUX BHUKHUIB, @ TAKOXX CyMapHOi ()IHAHCOBOI IIKOJIM Ta BIJACOTKA
3aJI0BOJICHUX NTO30BHUX BUMOT y3araJlbHEHO i CHCTEMaTH30BaHo B Ta0I. 1.
Tabmuns 1
JluHamika MI>KHapOJHHUX TPAHCKOPJOHHUX €KOJIOTTYHUX 1HI[UACHTIB Ta

e(eKTUBHICTbH iX MpaBoBOro BperymoBanHs (2021-2025 pp.)

Pix KinpkicTh O6c¢sr 3arajibpHa Burmmaueni PiBenn
MacIITa0HUX | TPAHCKOPJAOHHUX | OI[IHEHA IIIKOJIa | KOMIIEHCAIli1 3aJ0BOJICHHS
IHIIUJEHTIB BUKHU/IIB (MJTH (MIH O, (mmH gon.  |mmo3oBiB (%)

T/pIK) CIIA) CIIIA)

2021 34 12.4 450 112 24.8%

2022 38 14.1 520 145 27.8%

2023 45 16.8 680 190 27.9%

2024 52 19.2 810 210 25.9%

2025 58 21.5 950 235 24.7%

Sk cBimuaTh HaBeACHI JlaHl, HE3BaKAOYM Ha CTaOUIbHE 3pPOCTaHHS
3arajibHOi (pIHAHCOBOI CYMHU OIlIHEHHMX 30HMTKIB, piB€Hb (PAKTUYHOTO 3a0BOJICHHS
MO30BIB Ta BUIUIATH peajJbHUX KOMIIEHCAIId TOCTPaXAJIUM CTOpPOHAM
3QIMIIAETHCS KPUTHYHO HU3BKUM 1 KOJUBAEThCS B Mexkax 24-28%. Ile cBiquuTh
po TIUOOKY 1HCTUTYIIHHY KPH3Yy Ta HU3BKY JEIIKTHY CIPOMOXKHICTh UMHHHX
MDKHApOIHUX MEXaHi3MIB BiAMOBITAIbLHOCTI. [ OJOBHOIO NPUYMHOI TaKOTO
pPO3pHBY € 3acTapiyii IHCTPYMEHTH JOKa3yBaHHS EKOJOTIYHOI IIKOJU B CyJax,
TPUBAIICTh EKCIEPTU3 Ta AKTHBHE BUKOPHCTAHHS BEIWKHUMH IPOMHCIOBUMHU
KOpHopamisiMi IOPUAWYHUAX JIAKYH Yy HAI[lOHATBHUX 3aKOHOJABCTBaX KpaiH
0a3yBaHHS 3 METOIO YHUKHEHHS (JiHAHCOBUX CAHKITIH.

Jlist TauOmoro po3yMmiHHS CTPYKTYPHUX MPUYUH HHU3BKOI €(EeKTUBHOCTI
MPABOBOTO PETYIIOBAHHS JOIUIBHO JE€TATHLHO PO3TIISTHYTH KIFOUOBI YMHHUKH, K1

MEPEUIKO/KAIOTh YCIIIIHOMY MPUTSATHEHHIO BUHHUX CTOPIH J0 BIAMOBIAAIBHOCTI
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Ta peajbHOMY BIAIIKOAYBAHHIO €KOJOTTUHUX 30UTKIB. CIiBBIIHOIIEHHS OCHOBHUX
MPaBOBHUX Ta MpOIECyalbHUX Oap’epiB, BUSBICHHX HA OCHOBI aHaji3y CYAOBO1
npaktuku 3a 2021-2025 poku, Ha0uHO BigoOpakeHo Ha puc. 1.

Posnonin, HaBeneHuidt Ha puc. 1, 4iTKO BKa3ye Ha Te, 110 HAWMOUIBIIUM
Oap'epom (40%) € HayKOBO-T€XHIYHA CKJIQJHICTh TOYHOTO BCTAHOBJICHHS Ta
IOPUIUYHOTO 3aKpiMIeHHS MPUYNHHO-HACTIIKOBOTO 3B'S3Ky MK BHKHJIaMH Ha
KOHKPETHOMY MPOMHUCIOBOMY O0'€KT1 Ta HEraTUBHUMHU 3MIHAMU y CTaH1 (JopH,

dbayHu M 310pOB’s JIIOAEH HA TEPUTOPIl CYMDKHOT IepIKaBH.

1l. CknagHicTe AOKa=yBaHHA =EB' A= Mix Bukugom 1 wxogow (405)
Y Ky

NENNNAN NN RNENNNN RN AR ANN RN -

2. Tpyanomi kanbkynauii Tta eapTicHoi ouinkm eko—=butxkie (25%)

NENRNRNENANNERNRNRRNNRNNY -

3. Wpucawkuiiini xoudpnikTu (Mix cypnamm pizuwx gepxae) (15%)

I 5+

4. [leknapaTHMEHMIA XapakTep Hopm «m'Akoro npaea» (18%)

I 1o

5. Tvwi npouemypui Ta $imancoei bap'epn (10%)

U 0%

Puc. 1. CtpykTypa npaBoBUX Ta MpOLECYaATbHUX MEPENIKO MIPH BUPIIICHH1
CTIIOpIB IIOJI0 TPAHCKOPIOHHOTO 3a0pyIHEHHS 3a pe3yJbTaTaMH y3arajibHCHHS
MDKHApPOJTHOT MPAKTUKHU

MonekynsipHi TpaHncopMallii XiMIYHUX CHOJIYK B atMocdepi i BIZTUBOM
METEOpOJIOTIYHUX  (PAaKTOpiB  YacTO  YHEMOXKIIMBIIOIOTH  1MeHTU(IKAIIIO
MEPBUHHOTO JPKepesia eMicii 3a JOMOMOTrol0 CTaHJAPTHUX METOMIB €KCIIEPTHU3H.
Jlpyroro 3a 3HAYYIIICTIO TPOOJIEMOI0 € BIACYTHICTh 3araJlbHOBH3HAHUX
METOJIONOTINA KambKYJAIii eKocucTeMHUX 30UTKIB (25%), OCKUTBKM PHHKOBA
BapTICTh BTPAYCHOTO 010PI3HOMAHITTS a00 3a0pyIHEHHX MiA3EMHHUX BOJAOHOCHUX
TOPU30HTIB HE MA€ YIKJIOTO IPOIIOBOTO €KBIBAJICHTY Y TPAAUIIMHUX €KOHOMIYHUX

CHUCTCMaAX.
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BaxnuBuM acmekToM MpaBO3aCTOCOBHOI MPAaKTUKK € (YHKIIIOHYBaHHS
NPUHIUIY «3a0pyAHIOBaY IUIATUTH», SAKUW TpaHcPopMmyBaBci 13 CYTO
€KOHOMIYHOI'0 IHCTPYMEHTY PO3MOAUTY BUTPAT y 3arajlbHONpPAaBOBUM IMIIEPATHUB.
VY KOHTEKCTI TPaHCKOPJOHHOIO 3a0pYIHEHHs IIedl MPUHIIMI BUMAarae, 1mood yci
KamiTajdbHI BUTPAaTU Ha 3amo0iraHHs, KOHTPOJIb Ta JIKBIJAIll0 HACIIAKIB
3a0pyHEHHS MOBHICTIO MOKJIAJANKCS Ha Cy0'ekTa rocno/laplOBaHHS, NISUIbHICTD
AKOTO CTaja NEepIIONPUYMHOI0 eKOJIOriyHoi jaerpagamii. lle  ctumynroe
IHAYCTplabHUX TIraHTIB BOPOBAKYBAaTH HAWKpalll JOCTYMHI TEXHOJIOTl Ta
MIHIMI3yBaTH €KOJIOTIYHI PHU3MKKM Ha eTani BUPOOHUITBA, 00 YHUKHYTH
karacTpoiuHuX (¢IHAHCOBUX CaHKIIA Yy wMaiOytHbomy. [Ipote peanizaris
NPUHIUNY «3a0py/AHIOBaY TUIATUTH» CYTTEBO TalbMYy€ThCS depe3 SBHUIIC
«EKCTepHali3alii BUTpAaT», KOJM TMPUBATHI KOMIIAHII CBIJIOMO TIEPEHOCATH
€KOJIOT1YH1 HACHIIKM CBO€T JISVIBHOCTI Ha CYCIUIBCTBO a00 Ha TEPUTOPIIO
CYCIIHIX KpaiH 13 MEHII >KOPCTKUM MPUPOJOOXOPOHHUM 3aKOHOJaBCTBOM. lle
CTBOPIOE TPOOJIEMY TaK 3BaHUX «EKOJIOTTYHMX TraBaHEW», Je TpaHCHAI[IOHAJbHI
KOpIopailii po3MIIlyloTh HaHOUIbII €KOJOTIYHO OPYJIHI BUPOOHWUY1 MOTYKHOCTI.
3a TakuxX yMOB TPAaHCKOPJIOHHE 3a0pYyJHEHHS CTa€ 3aKOHOMIPHUM PE3YIbTaTOM
peryisTopHoro apOiTpaxy, M0 BUMAarae 3alpoBa/PKEHHS TPAHCKOPJAOHHUX
BYTJICIICBUX Ta €KOJOTTYHUX KOPUTYIOUHNX MUT Ha MIKHAPOHOMY PiBHI.

Oco0OnmBe MicIle y CHCTEMi MPABOBUX IHCTPYMEHTIB IIOCIJIa€ I1HCTUTYT
00’ €KTUBHOI BIMOBIAAIIBHOCTI, SIKUW TIOKJIAIAE€THCSA HAa ONEpaTopa HE3aJIeKHO Bij
HAsBHOCTI HOTO TpsMOi BUHM Yy BYWMHEHHI mpaBonopymeHHs. OO0’ e€KTuBHA
BIIMMOBITAIBHICTh HAcTa€ 3a caM (DaKT 3amoMisIHHS TPAHCKOPJAOHHOI IIKOAU B
pe3ynbTaTi 3MIMCHEHHS YIbTpaHeOe3NmeuHoi MiSTbHOCTI, TaKOi SK eKCIuTyaTarlis
SAIEPHUX PEAKTOPiB, XIMIYHMX KOMOIHATIB, BEIMKHX HA(PTOHAIMBHUX TaHKEPiB
a00 TpPyOONPOBITHOTO TPAHCIIOPTY. Y TaKUX BHUIIAJIKaX IMO3MBAYEBI 3BUIHHAETHCS
BiJI HEOOXIMHOCTI JOBOAUTH HeAOATICTh ab0 yMHCEN omepaTopa, IO 3HAYHO

CIIPOIIY€ MPOLIEAYPY 3aXUCTY MPaB MOCTPAXKAAIUX EKOCUCTEM Ta TPOMAI.
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MarteMaTuyHe MOJETIOBAHHS IOPUAMYHOI BIANOBIIAIBHOCTI MPUBATHOTO
orepaTopa Ta BUZHAUEHHS ONTUMAIILHOIO 00CATY MOro (piHaHCOBUX 3000B's13aHb 3
ypaxyBaHHSIM TPEBEHTHUBHUX IHBECTUIIM B €KOJIOTYHY Oe3neKky Moxe OyTu
BUpakeHe y BurAal ¢opmanizoBaHoi cuctemu ymoB. Hexait Cp - cymapHi
BUTpATH OllepaTtopa Ha NpeBeHTHBHI 3axomu Oesmneku, P-(Cp, ) - HMOBipHICTB
BUHUKHEHHS TPAHCKOPJOHHOTO IHIMACHTY SK chajaHa (QyHKIS Big o0cAry
NPEBEHTUBHUX IHBECTUIIM, a L - 3aranpHuil po3mip (¢iHAHCOBUX 30UTKIB
MOCTPaXJIaloi CYBEpEeHHOI CTOpoHU. ToOjl 3arajibHi OYIKyBaHI BHUTPATH
€KOJIOTTYHOT0 XapakTepy Ec BU3HAYAIOTHCS JNIHIKHUM PIBHSIHHSIM:

E.=C, + P-(Cp)-L 1)

BignoBigHo g0 1mi€i mMomeni, epeKTUBHUN MPaBOBUN MEXaHI3M TOBHUHEH
CTHMYJTFOBAaTH omeparopa mMakcuMmizyBatu Cp M0 TaKOTO piBHA, 3a SKOTO Tepiia
NOXiJHA WMOBIPHOCTI 3a BHUTpAaTaMH 3PIBHIETHCS 31 3BOPOTHOIO BEIMYHUHOIO
MOBHUX 30UTKIB, TOOTO BUKOHYBATUMETHCS TPAHUYHA PIBHICT:

P'(Cp) =—1/L (2)

Skuo MiXkHapOAHE 3aKOHOJABCTBO TapaHTY€ HEBIIBOPOTHICTh CTATHEHHS
MOBHOT CyMH 30WTKiB L, NMpuBaTHHI omepaTop 3 METOH MiHIMI3aIlli BJIACHUX
¢inaHcOBMX BTpaT OyAe BHUMYIICHHH IHBECTYBaTH KOINTH B CHCTEMU
€KOJIOTTYHOT'O0 3aXHCTY, [0 aBTOMAaTHYHO 3HUXKYE MaTEMaTHYHY WMOBIPHICTH
TPaAHCKOPAOHHOTO 3a0py HEHHS 10 MiHIMaJIbHO MOJIMBOTO PiBHS.

BaxxnuBy ponb y pO3BUTKY CTaHIAPTIB 3aXUCTY JOBKULIS Bilirpae CyaoBa
MpereICHTHA IPaKTUKa MiXHApoaHuX opraniB. MixHapoguuit Cyn OOH y cBoix
3HAKOBUX pileHHsAX, 30kpema y cmpaBi «[Ipoext ['abuikoBo-Hamsmapor»
(Yropmmua mnpotu CrhoBauumHu) Ta cropaBi «llemromo3Hi 3aBoam Ha  pidiri
VYpyrBait» (ApreHTrHa MpoTH Y PYrBaro), MOCTIIOBHO MiIKPECIUB, 10 €KOJIOTIYH1
3000B'A3aHHS JepkKaB MalOTh O€3MEepPepBHUN XapakTep 1 BUMAraioTh MPOBEACHHS
MOCTIMHOTO MOHITOPHHTY €KOJIOTTYHOTO CTaHy 00'€KTIB MPOTITOM YChOI'O TIEPiOay

ix exkcruryatanii. Cyn 4iTko 3a3HauuB, 110 nposeacHHs OBHC He € omHOpa3zoBUM
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aKTOM, a Ma€ TpaHCHOPMYBATHCS B CHUCTEMY pETYISIPHOTO MIXKAECPKABHOTO
ayauTy.

[lonpu mno3WTHBHI MpPaBOBi MO3ULII CYAIB, peajlbHE BUKOHAHHS pPIIIEHb
MDKHApOJHUX apOiTpa)xiB 4acTo OJIOKYEThCS 4Yepe3 BIACYTHICTh HaAEep’KaBHUX
BUKOHABYMX OpraHiB. /{ep:kaBa-MmopynIHUK, KOPUCTYIOUNCH CBOIM CYBEpPEHITETOM,
MOXE€ pOKaMH cabOTyBaTH BUILIATY KOMIIEHCALlW, MOCUJIAOYUCh HA BHYTPIIIHI
€KOHOMIYH1 TpyJIHOIIl abo BIACYTHICTh OroKeTHUX KowTiB. lLle 3ymoBiioe
HEOOXIIHICTh MEePexXo/ly Bl KIACMYHUX MDKIEPKABHUX MPETEH31 10 PO3BUTKY
HaI[IOHATBPHUX CYJOBHUX MPOIEAYpP, Y MEXKax sSKHX MOCTpakJada CTOPOHA MOXKE
BUMaraT apemTy 3aKOpJIOHHUX AaKTUBIB  KOMIIaHI-3a0pyqHIOBAYiB  SIK
3a0€e3MeUeHHsI €KOJIOTTYHUX TT030BIB.

OxpeMHUM BUKIUKOM € BPETYJIOBaHHS €KOJOTIYHUX CIIOPIB, 110 BUHUKAIOTh
BHACJIIJIOK HAKOMMYYBAIBHOTO a00 MH(y3HOTO TPAHCKOPJOHHOTO 3a0pyIHECHHS,
sake (OpMyeETbCS COTHAMH APIOHUX JKEpeN, TaKWX SK BHUXJOIMHI Tas3u
aBTOMOOUTHLHOTO TPAHCIOPTY a00 3MHB TECTHUIUIIB 13 CLIBCHKOTOCIOIAPCHKUX
yrifib. Y TaKMX BUMAJKaX KIACHYHA JACTIKTHA MOJENb BiMOBIIAIbHOCT] MOBHICTIO
BTpaya€ CBOIWO C(QEKTUBHICTh, OCKUIBKM HEMOXXJIMBO BHUIUIUTH YacCTKy
KOHKPETHOTO BHHYBATIIS y 3arajlbHOMY 00Cs31 €KOJIOT14HO1 mKoau. Bupimenus
iei mpoOjeMu MoTpedye po3poOKH pPETrioOHATbHUX MDKHAPOIHUX Tporpam, ski
(iHAHCYIOTBCS 3a PaXyHOK CHUIBHUX €KOJOTTYHMX (POHJIB Ta IUIHOBHUX IMOJATKIB
Ha MaKpOPIiBHI.

VY KOHTEKCTI MiHIMi3allli pU3MKIB HEBUIUIATH KOMIIEHCAII OCOOIMBOTO
3HaueHHs HaOyBa€ pPO3BUTOK  IHCTUTYTYy OOOB'SI3KOBOTO  €KOJIOT1YHOTO
CTpaxyBaHHS IMBIIBHOT BIAMOBIMAIBLHOCTI OomepaTtopiB. MiKHApOIHI CTaHIAPTH
MaroTh 3000B'I3aTH KOXHE IMIAMPUEMCTBO, IO 3AIMCHIOE TISIBHICTH 13 BUCOKUM
piBHEM €KOJIOT1YHOTO PU3HWKY B MPUKOPIAOHHHUX 30HAX, MATH YMHHHUHA CTPAXOBUH
MOJIIC MDKHAPOIHOTO 3pa3ka 13 JOCTaTHIM JIIMITOM MOKpuTTA. Lle rapanrye, mo y

BUIMAJIKy PaNTOBOi MPOMUCIOBOI aBapili MOCTpa)kJaajal 1HO3€MHI TpOMasHA Ta
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Jep>KaBHI OpraHd OTPUMAIOTh (PIHAHCOBE BIAIIKOAYBAaHHSA OE€3MOCEPENIHbO Bij
CTPaXOBUX KOHCOPIIYMIB, HE3aJIe)KHO BIJ MOTOYHOI IUIATOCIPOMOKHOCTI UM
nporeaypr OAaHKPYTCTBA CaMOTO MiIPUEMCTBA-BUHYBATIIS.

[TapasienbHo 31 cTpaxyBaHHSIM €(PEKTUBHUM IMPEBEHTUBHUM 1IHCTPYMEHTOM €
CTBOPEHHSI  CHEI[ai30BAaHUX MDKHApOAHUX KOMIIEHCALIMHUX EKOJOTTYHUX
¢donmiB, O (POPMYIOTHCS 338 PAXYHOK PErYJIIPHUX BipaxyBaHb BiJ MiINPUEMCTB
NEBHUX ramy3eil. SIckpaBUM NpHUKIaJOM YCHIIIHOI peaji3aiii Takoi Mojesi Ha
MDKIEp)KaBHOMY piBHI € MixHapoaHuii ¢GoHA aJis KOMIeHcallli 30UTKIB Bij
3abpyaHenHs Hadtow (IOPC Funds), sxwuii 3a0e3neuye mBuake (iHaAHCYBaHHS
omepamid 13 JIKBiAAlil PO3JMBIB BYIJIEBOAHIB Yy MOPCHKOMY CEpPEIOBHIII.
CTBOpeHHS  aHAJOTIYHUX  YHIBepcalbHUX  (GOHAIB  Ig  XIMIYHOI  Ta
rpHUY0I00YBHOT TMPOMMCIOBOCTI JO3BOJIMJIO O ONEpPaTUBHO aKyMYJIIOBATH
pecypcH I HeTaitHOTO pearyBaHHS Ha TPaHCKOPIOHHI KpH3H.

[Ipouec mokazyBaHHs Ta Bepu(ikaiii TpaHCKOPAOHHOI €KOJIOTTYHOT IIKOIU
CYTTEBO MOJEPHI3YEThCS IMiJl BIUIMBOM PO3BUTKY Cy4dacHUX ITM(PPOBUX
TEXHOJIOT1. BUKOpUCTaHHS CYITyTHHKOBOTO MOHITOPUHTY 3eMJI1, KOMIT'IOTEPHOTO
MOJICITFOBAHHS T1APOAUHAMIYHMX Ta aTMOC(HEPHUX IPOIIECIB, a TAKOXK OJOKYCHH-
cucreM s (ikcanii TEepBUHHUX JaHUX EKOJIOT1YHUX JaTYMKIB JI03BOJISE
CTBOPIOBAaTH BHCOKOTOYHY Ta HECHPOCTOBHY JOKa30BYy 0a3y Mg MDKHApOIHUX
cyniB. [udposi moka3u Jar0Th 3MOTY 3 TOYHICTIO /10 XBWJIMHM BCTAaHOBUTH dac,
TPAEKTOPI0O Ta KOHIECHTPAII0 TOMUPEHHS 3a0pYyJHIOIYUX PEYOBUH Uepes
JEp>)KaBHUM KOPJOH, 3BOJAAYM JO MIHIMYMY TIpOIECYyalbHI MAaHIMYJSIil
BIIIOBIIAYIB.

I'moGamizamiss  CBITOBOI  €KOHOMIKM  BHMAara€ TakKOX  y3TOJDKCHHS
MDKHApPOJHUX EKOJOTIYHUX CTaHAapTiB 13 mpaBmwiamMu CBITOBOI oOpranizaiii
toprieai (COT). JloBruii 4Wac iCHyBaB »KOPCTKHHA KOH(MIIKT MDK MparHEHHSIM
JepKaB 3aXUCTUTH CBOE JOBKULIS HUISIXOM OOMEKEHHSI IMIOPTY €KOJIOTTYHO

OpyaHUX TOBapiB Ta MPUHUUIAMHU BUIBHOI TOPTiBIL, SKi 3a00pPOHSIOTH
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nuckpuMinauito. CydyacHa npaktuka COT, 30kpema depe3 iHTEpIpeTalio CTaTTi
XX T'enepanbnoi yroau 3 tapudis 1 topriii ('ATT), nocTynoBo 3mimyeTscs B
01K BU3HAHHS JIETITUMHOCT1 HAI[IOHAJTBHUX €KOJIOTTYHUX 0OMEKEHb, 32 YMOBH, 1110
BOHH MalOTh 00 €KTHBHHUU XapakTep 1 HE BHUKOPHCTOBYIOTHCS SIK MPHUXOBAHHMA
MPOTEKIIIOHI3M.

BaxnuBuM BeKTOpoM peQopMyBaHHS CHUCTEMHU BIANOBIIAIBHOCTI €
NOCUJICHHS pOJII 1HCTHTYTIB TPOMAISHCHKOTO CYCIHIIBCTBA Ta HEYPAIOBUX
€KOJIOTTYHUX OpraHizanii y MiKHapoAHuX nporecax. KoHBeHIlis mpo AocTyn A0
iHopMaIlii, ydacTb rpOMaJChKOCTI B MPOLECI MPUUHATTA PillIeHb Ta JOCTYI 0
OpaBOCYA/sl 3 MHUTaHb, IO CTOCYIOTbCA AOBKULIA (Opxycbka KoHBeHIist 1998
POKY), 3aKiajia MIITHUI MpaBOBU QyHIAMEHT ISl TPAHCKOPIAOHHOT TPOMAJICHKOT
akTuBHOCTI. ['pomManssHu O/iHi€T KpaiHU OTpUMAalld 3aKOHHE TPaBO OCKAapKyBaTH
pillleHHs Iep>KaBHUX OpraHiB CYCiIHBOI JIepKaBU B ii HAIIOHANBHHUX CY/aX, SKIIO
[l PIIEHHS TOPYIIYIOTh MDKHAPOJHI €KOJOT1UHI CTaHAapTH Ta 3arpoXylTh
iXHbOMY O€3MeYHOMY ICHYBaHHIO.

Oco0nuBy crienrdiky Ma€e peryatoBaHHs TPAHCKOPIOHHOTO 3a0pyAHEHHS B
Mexax IHTerpamiiHux o0’ €qHaHb, 30kpeMa B €Bponeiicbkomy Coroszi, e
chopMOBaHO HAMOUIBII TPOTPECHBHY Ta IMIEPATHBHY MOJIEIb EKOJOTTYHOTO
npasa. Jupexktusa 2004/35/€C npo eKoJOTivHY BiAMOBIIANIBHICTH 3alpOBaHIIa
YVHIKQIPHUN MEXaHi3M, 3aCHOBAHWN Ha KOHIEMIIIl «IMCTOT €KOJOTTYHOI KON,
sKa 3000B’s13y€ BITHOBIIOBATH MOIIKOKEHI MPHUPOAHI pecypcu (OioTomu, BOIM,
IPYHTH) 10 iXHBOT'O BHUXIJTHOTO MPUPOJHOTO CTaHy, a HE MPOCTO BUILIAYYBaTH
TPOIIOBI €KBiBaJICHTH 30WTKIB. 3aBAsku NpuHOUNy mnpsmoi nii mpaBa €C,
TPAHCKOPJIOHHI €KOJIOTIYH1 CITOpH MK KpaiHaMU YJeHaMU BHPIITYIOTHCS B MEXKaX
yHidikoBanux npouenyp Cyny €C, mo 3abe3nedye HAMBUINUA PiBEHb IPABOBOTO
3aXUCTY Y CBITI.

s kpaiH, siki nepeOyBalOTh I03a MEXKaMH UIUIbHUX 1HTETpalifHUX

00'eTHaHb, OCHOBHUM IHCTPYMEHTOM 3aJIMIIAIOTHCS JTBOCTOPOHHI Ta PErioHalbH1
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YTOJY MPO A0OPOCYCIICTBO, SIKI MICTSITh CHEI[laidbHI1 MOJO0KEHHS PO €KOJIOTIYHY
Oe3neky. Bonu nependayaroTh CTBOPEHHS CIUTBHUX MDKYPSIOBUX KOMICIH, SIK1 Ha
PEryJsipHiii OCHOB1 3AIMCHIOIOTH 3a0ip NpoO BOAM Yy MNPUKOPAOHHUX pIUKax,
KOHTPOJIIOIOTh ~ CTaH  aTMOC(EpPHOro  MOBITPS  HABKOJO  IPHUKOPIOHHUX
NPOMUCIOBUX BY3JIB Ta Y3TO/DKYIOTh IJIaHW [ii HAa BHIAJOK BHHHKHECHHS
TPAHCKOPJOHHUX HAJ3BUYAMHUX cUTyaliid. Takuil miaxig JA03BOJIsIE BPAXOBYBATH
yHIKaJbHI TeorpadiuHi Ta EKOHOMIYHI OCOOJHMBOCTI KOHKPETHOIO PErioHy 1
3a0e3nevyBaTy THYYKICTh PeryIroBaHHS.

[IpoTe, 3aranpHUil aHAIi3 CBITOBO1 apXiTEKTYpH €KOJIOT1YHOTO TpaBa BKa3ye
Ha HAasBHICTh CYTTEBOTO JucOamaHCy MiX INBHIKAM HAaKONMUYCHHSIM HOBUX
MDKHapOJHUX CTAaHJApTIB Ta HHU3BKOIO JIMHAMIKOI PO3BUTKY I1HCTUTYTIB
BianoBinanbHOCTl. CTBOpEHHS HOBMX JEKJapalid dYacTo Ma€ XapakTep
MOJIITUYHOTO TOMYJI3MY, KM HE MIIKPIMUIIOEThCS pealbHUMHU (DIHAHCOBUMU Ta
CYyJIIOBUMHU IHCTpYMEHTaMH Mpumycy. be3 paaukanbHoi pedopMH Mi>KHAPOIHOTO
CYJIOYMHCTBa, sika Tepeadavana 6 ctBopeHHs CrerianizoBaHoro MiXHApOIHOTO
Exonoriunoro Cyay 3 0O0OB'SI3KOBOIO IOPUCIMKINIEID JJIsT BCiX CYyO'€KTiIB,
MOJOJAHHS  KPHU30BUX SBUI] Yy cdepl TPaHCKOPJAOHHOTO  3a0pyaHEHHS
3aJIMIIATUMETHCS. HEMOYKIIUBHUM.

[TincymoByrOUM, MOXKHA CTBEPIPKYBaTH, IO CTAJIUNA PO3BUTOK JIIOJICTBA B
yMOBaxX  IEPMAHEHTHOTO  AHTPOINOTEHHOrO0  THUCKYy  BHMAarae  HeraiHoi
TpaHcopMallii JEKIAPAaTUBHOTO «M’SKOT0» EKOJOTIYHOTO TMpaBa Ha >KOPCTKY,
KoAu(iKOBaHy Ta IHCTUTYLINHO 3a0e3MeyueHy CUCTeMY Trio0aibHO1 €KOJIOT14HOT
6esmneku. [IpiopureToM Mae cTaTv MOBHA IHTETpaIlisi MDKHAPOJIHUX CTAaHIAPTIB Y
HaIlIOHAJIbHI TIPaBOBI CHUCTEMH, BIPOBAKEHHS AaBTOMATH30BaHUX ITUPPOBUX
KOMITJIEKCIB  BepuGikaIiii BHKHWIIB, PO3IIUPEHHS I1HCTPYMEHTIB OO0'€KTHBHOT
IUBUTHHOT BIANOBIAJLHOCTI ONEpPaTOpiB Ta CTBOPEHHS Mi€BUX (HIHAHCOBUX
rapaHTii, 37JaTHUX 3a0€3MEeUUTH TIOBHE Ta HEBIJBOPOTHE BIJHOBIICHHS

MOPYIIEHOTO MPUPOIHOTO CEPEeIOBHINA HA 0j1aro MaOyTHIX MOKOIIHb.
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Bucnoexu. IlpoBeneHe TEOPETUKO-NPABOBE JOCTIIKEHHS MIKHAPOIHUX
CTaHJAPTIB 3aXUCTY JOBKULISA Ta MEXaHI3MIB BIAMOBIIAIbHOCTI 32 TPAHCKOPAOHHE
3a0pyAHEHHS J03BOJISIE KOHCTATyBaTH, IO CydacHa MDKHApOJHA EKOJOTidHa
apxiTekTtypa rmnepeOyBae B cTaHi rimOokoro nucOanancy. HasiBHICTH 3HayHOT
KUTIBKOCT1 JIEKJIapaTUBHUX HOPM Ta KOHBEHLIMHHUX 1HCTPYMEHTIB He 3a0e3neuye
HAJEXHOIO PIBHA €KOJOriyHOi Oe3nmeKku 4Yepe3 BIACYTHICTb IMIEPAaTUBHUX
MEXaHI3MIB MIPUMYCY Ta HU3bKY €(EKTHUBHICTh KIACUUHUX MOJENIeH MIKHApOIHO-
paBOBOi BIAMOBINATBLHOCTI JiepxkaB. OCHOBHUM TMpolecyalbHUM Oap'epom
3aJIMIIAETHCS  CKIAAHICTh BepUdiKalli NPUYMHHO HACHIAKOBOTO 3B'SI3KY MIXK
eMici€r0 3a0pyJHIOIOYMX PEUYOBHH Ta JIOBTOCTPOKOBOIO IIKOJIOK E€KOCHCTEMaM
CYMDKHHX KpaiH.

YcraHoBII€HO, 110 HAMOUIBII MEPCIEKTUBHUM BEKTOPOM MOJEpHI3allii i€l
chepu € pO3MMPEHHS IHCTUTYTY TPAHCKOPJOHHOI IWBUILHO-TIPABOBOT
BIJIMOBIIAJIBHOCT1 O€3MmocepeHiX MPUBATHUX OIEPAaTOPIB Ha OCHOB1 NMPUHIIMITY
00’€KTUBHOI BIAMOBIZAIbHOCTI (strict liability) Ta iHKOpmoOpalii npUHIUITY
«3a0pyJIHIOBAaY TUIATUTB» Yy HalllOHAIbHI CYJIOBI cucTeMH. EQekTuBHICTH
BIJIIKOJYBaHHS 30MTKIB CYTTEBO ITABHIIYEThCS 3a YMOBH  IHTErparii
IHCTPYMEHTIB  0OOB'I3KOBOTO  €KOJIOTIYHOT'O  CTpaxyBaHHS Ta CTBOPEHHS
Crieliagi3oBaHUX MIKHAPOIHUX KOMIICHCAIMHMX (OHAIB, SKi 3/1aTHI 3a0€31EYUTH
MBUAKY (piHAHCOBY JIKBIAAIlIF0 HACTIAKIB IHIMICHTIB HE3aJCKHO BiJ] MOTOYHOI
JKBITHOCTI MIAMPHEMCTB-BUHYBATIIIB.

JloBeneHo, IO ONTHUMI3aIs IMPEBEHTHUBHOTO KOHTPOJIO TOTpedye
IIUPOKOTO BIIPOBAKCHHS CYYaCHHX IU(PPOBUX TEXHOJOTIA CYIMYTHUKOBOTO
MOHITOPUHTY Ta AaBTOMATH30BAaHOTO OOMIHY JaHMMH, SIKi 320€3MedyroTh
dopmyBaHHs Oe33anepeyHoi 10Ka30B0i 0a3u sl CyJ0BUX yCTaHOB. [lepcnekTuBu
MOMANBIITNX HAYKOBUX PO3POOOK y IbOMY HampsiMi MarOTh OyTH mMOB's3aHi 3
KoJU(]IKaIeE0 HOPM MIXKHAPOJHOIO €KOJOTIYHOro MpaBa, yHi(iKali€r0 METOJIUK

BAPTICHOI OLIHKMA IIKOJM €KOCUCTEMHHMX IOCIyrax Ta OOIPYHTYBaHHSIX
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JOIUIBHOCTI cTBOpeHHst CrerianizoBaHoro MixHapoanoro Exonoriunoro Cyny

AK €IMHOTO IHCTUTYIIHHOTO LIEHTPY BUPIIEHHS TPAHCKOPAOHHHUX CIIOPIB.
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SOCIAL MECHANISMS FOR IMPROVING THE QUALITY OF
LIFE OF THE POPULATION IN THE SYSTEM OF PUBLIC
ADMINISTRATION AT THE REGIONAL LEVEL: MODEL AND
INSTRUMENTS

Abstract

The article substantiates a model of social mechanisms for improving the
quality of life of the population in the system of public administration at the
regional level of Ukraine. The relevance of the topic is determined by the need to
transform the results of quality-of-life assessment into practical public-
administration decisions under martial law and during post-war recovery. The
paper proceeds from the premise that the quality of life should be considered not
only as a multidimensional outcome of socio-economic development but also as
an object of purposeful public influence through legal, institutional, financial,
organizational, communication and participatory instruments.

The proposed model links the principles of social quality, human-centred
governance and place-based regional policy. It includes a diagnostic block, a
strategic and programme block, an implementation block, and a feedback block.
Particular attention is paid to the distribution of responsibilities among national
authorities, regional military and civil administrations, local self-government
bodies, civil society organizations, business actors and international partners. The
article systematizes instruments that can be used to improve living conditions in
regions affected by war, displacement, infrastructure destruction and unequal

access to public services.
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The practical value of the study lies in the development of recommendations
for regional policy: the institutionalization of quality-of-life objectives in regional
strategies; the use of differentiated policy packages for frontline, de-occupied,
relatively safe and recipient regions; the strengthening of municipal capacity; the
introduction of transparent project selection; and the expansion of citizen
participation in recovery planning. Two applied regional situations are considered:
a frontline region where the priority is security and continuity of essential services,
and a recipient region where the priority is social integration, labour-market
adaptation and pressure on infrastructure. The results may be used in public-
administration research, regional development planning and the preparation of
practical recommendations for Ukrainian recovery policy.

Keywords: quality of life, social mechanisms, public administration,

regional level, regional policy, recovery, social quality, Ukraine.

Problem statement. The full-scale war has changed the logic of public
administration in Ukraine. Regional authorities and local self-government bodies
have to perform several tasks simultaneously: protect the population, provide
access to essential services, support internally displaced persons, maintain local
economies, restore damaged infrastructure and prepare projects for long-term
recovery. Under such conditions, the quality of life of the population becomes a
direct criterion of administrative capacity. It shows whether the system of public
administration is able to translate legal mandates, budgetary resources and
partnership support into tangible improvements in everyday living conditions.

The previous stages of research on this topic made it possible to clarify the
theoretical content of quality of life, to substantiate the social-quality approach, to
develop the logic of monitoring and to test the possibility of index and cluster
analysis for Ukrainian regions. However, the applied question remains

insufficiently resolved: how exactly should public authorities act after the

290



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 3. Ne 6.

diagnosis has been made? A ranking of regions, a monitoring system or a set of
indicators does not automatically produce better living conditions. It becomes
useful only when it is connected with a system of mechanisms, instruments,
responsibilities and feedback procedures.

For this reason, the fifth article focuses on the management model and the
instruments of influence. In the context of this study, social mechanisms are
understood as a coordinated set of legal, institutional, financial-economic,
organizational, communication and participatory instruments through which public
authorities and local self-government bodies influence the conditions of daily life,
reduce vulnerability and create opportunities for human development in regions
and communities. This definition emphasizes that quality of life cannot be
improved by one sectoral programme alone. It requires cross-sectoral coordination
between social protection, health care, education, housing, employment, safety,
transport, digital access, environmental protection and community development.

The regional level is especially important because it connects national
priorities with the specific needs of territories. National authorities establish legal
frameworks, budgetary rules and strategic priorities, while communities and
regional institutions identify actual needs, organize services and communicate
with citizens. The problem is that the link between these levels is often
fragmented. Recovery projects may be prepared separately from social-policy
goals; financial resources may be allocated without sufficient consideration of
quality-of-life effects; participation mechanisms may be reduced to formal
consultation. Therefore, the development of an integrated model of social
mechanisms in the system of public administration at the regional level is both a
theoretical and practical task.

Analysis of recent research and publications. Modern international
approaches to quality-of-life governance increasingly emphasize multidimensional

well-being rather than narrow economic growth. The OECD well-being
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framework covers material conditions, quality-of-life dimensions, inequalities and
resources for future well-being; this approach is relevant for Ukraine because it
makes it possible to connect current social needs with resilience and sustainability
[1]. The human-development approach of UNDP also underlines that social
progress should be assessed through people's opportunities, capabilities and
security, not only through income or aggregate output [2].

For Ukraine, the most important contextual evidence is provided by
recovery and damage assessments. The Fourth Rapid Damage and Needs
Assessment prepared by the Government of Ukraine, the World Bank, the
European Commission and the United Nations shows the scale of damage and the
multidimensional character of recovery needs, including housing, transport,
energy, education, health, social protection and livelihoods [3]. Such assessments
demonstrate that the quality of life is influenced by both material destruction and
the weakening of everyday access to services, mobility, income opportunities and
security.

The OECD report on regional and municipal governance in Ukraine
emphasizes the significance of multi-level governance, decentralisation and place-
based reconstruction for post-war recovery [4]. This position is important for the
present article because it supports the idea that social mechanisms should not be
designed only at the central level. They must be differentiated according to
territorial profiles and implemented through regional and municipal capacities.
OECD policy work on public governance in Ukraine also stresses that
reconstruction creates an opportunity to renew administrative systems, strengthen
integrity and improve coordination between levels of government [5].

European discussions of social services and public-sector quality provide
additional guidance. The European Social Network proposes principles of person-
centred, rights-based, safe and outcome-oriented social services, which can be

adapted to Ukrainian regions as service-quality standards [6]. The Council of
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Europe and decentralisation-oriented programmes in Ukraine also highlight local
resilience, democratic participation and trust in local authorities as conditions of
effective governance during the war [7]. Together these approaches indicate that
the improvement of quality of life requires not only infrastructure investment but
also better institutions, user-oriented services and civic involvement.

The theoretical foundation of the article is the concept of social quality. It
interprets quality of life through four interrelated dimensions: socio-economic
security, social inclusion, social cohesion and socio-political empowerment. This
framework is useful for public administration because it links measurable
outcomes with institutional conditions and social relations [8]. In the Ukrainian
context, it allows quality-of-life policy to be interpreted as a mechanism of
resilience: the population should have minimum security, access to services, trust-
based social ties and opportunities to influence decisions affecting everyday life.

Despite the growing body of international and national evidence, there
remains a need for an applied model that translates these ideas into instruments of
state and regional administration. A considerable part of the literature focuses
either on measurement or on general recovery priorities. The present article
therefore concentrates on the design of mechanisms: what types of instruments are
needed, how they interact, who is responsible for them, and how they can be
adapted to different types of Ukrainian regions.

Purpose of the article. The purpose of the article is to substantiate a model
of social mechanisms for improving the quality of life of the population in the
system of public administration at the regional level and to determine the main
instruments for its implementation in Ukraine under martial law and during post-
war recovery. Achieving this purpose requires: clarifying the structure of the
proposed model; classifying the mechanisms and instruments of public-
administration influence; determining the role of key actors; and formulating

practical recommendations for differentiated regional policy.

293



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 3. Ne 6.

Presentation of the main material of the study. The proposed model is based
on a transition from the logic of separate measures to the logic of an integrated
public-administration cycle. The starting point of the model is the recognition that
the quality of life is produced by a combination of objective conditions and
subjective perceptions. Objective conditions include income, employment,
housing, health care, education, safety, environmental quality, mobility and digital
access. Subjective perceptions include trust, security, life satisfaction, perceived
fairness and confidence in the future. Public administration can influence both
groups of factors, but it must do so through different instruments.

The first element of the model is the diagnostic block. It provides evidence
on territorial needs, vulnerabilities and resource capacity. This block should
combine statistical indicators, administrative data, digital registers, service-use
data, sociological surveys and information from civil-society organizations. It
should also distinguish between different categories of regions: frontline
territories, de-occupied territories, heavily damaged industrial regions, large urban
centres, rural regions, western recipient regions and relatively stable communities.
A uniform approach to all territories would be ineffective because the same policy
instrument may have different results depending on the security situation,
migration pressure, infrastructure losses and institutional capacity.

The second element is the strategic and programme block. At this stage,
diagnostic information is converted into policy priorities, regional development
strategies, recovery plans, social programmes and investment portfolios. The key
requirement is that quality-of-life objectives should be explicitly included in
strategic documents. For example, a regional strategy should not only declare the
reconstruction of infrastructure but also define how reconstruction will improve
access to education, health care, employment, housing and safe public space. This
means that every significant project should be assessed according to its expected

contribution to the quality of life of target groups and territories.
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The third element is the implementation block. It consists of practical
instruments, responsible institutions, financing channels and administrative
procedures. Implementation should be organized through intersectoral
coordination because most quality-of-life problems are complex. For instance, the
problem of internally displaced persons is not only a social-protection issue. It
includes housing, employment, education for children, psychological support,
access to health care, community integration and local labour-market
development. Therefore, public authorities need coordination platforms that unite
regional administrations, local governments, service providers, NGOs, businesses
and international partners.

The fourth element is the feedback block. It ensures that policies are
adjusted on the basis of monitoring, citizen feedback and evaluation of actual
results. Feedback should include both quantitative and qualitative data.
Quantitative indicators show whether the situation has improved, while qualitative
feedback explains why a programme works or fails. A mechanism without
feedback risks becoming a formal administrative procedure. In contrast, feedback-
oriented governance allows authorities to correct priorities, terminate ineffective
measures and scale successful practices.

Within this model, normative-legal mechanisms create the formal
framework for action. They include laws, government resolutions, regional
strategies, local regulations, standards of social services, rules for project
selection, public-consultation procedures and accountability requirements. In
Ukraine, the updated logic of regional development policy should provide a legal
basis for linking recovery planning with human-centred outcomes [9]. Normative
instruments are effective when they clearly define responsibilities, rights of
service users, minimum standards of access and procedures for coordination

between levels of government.
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Institutional mechanisms determine who acts and how institutions interact.
At the national level, ministries and central executive bodies define policy
frameworks, allocate resources and negotiate with international partners. At the
regional level, military administrations and civil administrations coordinate
emergency response, recovery projects and intermunicipal cooperation. At the
community level, local councils, executive bodies and municipal service providers
interact directly with citizens. Institutional mechanisms should reduce duplication
and create stable channels of cooperation. A practical instrument may be a
regional quality-of-life council or coordination platform that brings together public
authorities, service providers, civil society, business and donor representatives.

Financial-economic mechanisms transform priorities into funded
programmes. They include state subventions, local budgets, regional development
funds, donor grants, public-private partnerships, social contracting, targeted
assistance and project-based financing. For quality-of-life policy, the key
challenge is not only the amount of resources but also their targeting. Funding
should be linked with territorial needs and expected social outcomes. Transparent
criteria for project selection are particularly important during reconstruction
because large resources may create risks of inefficiency, corruption or politically
motivated allocation. Quality-of-life indicators can therefore serve as a basis for
prioritizing investments in housing, schools, medical facilities, accessibility,
public transport and community infrastructure.

Organizational mechanisms concern administrative processes and service
delivery. They include one-stop-shop service models, mobile service teams, digital
platforms, integrated social-service centres, intermunicipal cooperation, case
management and crisis-response protocols. These instruments are especially
relevant in regions where institutions operate under security constraints or where
the population is dispersed due to displacement. Organizational mechanisms

should reduce the administrative burden on citizens. In practical terms, a person
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who lost housing or moved to another region should not have to navigate
disconnected institutions; the system should provide an integrated pathway from
registration and needs assessment to assistance, employment support, schooling
and health services.

Communication mechanisms influence trust, awareness and social cohesion.
In wartime and recovery conditions, citizens often do not know which services are
available, which documents are required, how to participate in recovery planning
or how to report problems. Therefore, regional and local authorities need clear
communication strategies, accessible language, digital and offline channels,
feedback hotlines, public dashboards and regular community meetings.
Communication is not merely information dissemination. It is a governance
instrument that reduces uncertainty, prevents rumours, supports psychological
resilience and builds trust between citizens and institutions.

Participatory mechanisms ensure socio-political empowerment. They
include public consultations, participatory budgeting, citizen panels, community
needs assessments, involvement of internally displaced persons, youth councils,
veteran councils, disability-accessibility audits and co-design of social services.
Participation is important because quality of life is experienced differently by
different groups. A recovery project that looks rational from an engineering point
of view may not correspond to the everyday needs of elderly people, families with
children or people with disabilities. Participation helps authorities identify such
mismatches before resources are spent.

The mechanisms described above should operate together. Normative
instruments set rules; institutional instruments allocate roles; financial instruments
provide resources; organizational instruments deliver services; communication
instruments build trust; participatory instruments ensure legitimacy and
responsiveness. If one element is missing, the system becomes weaker. For

example, a community may have resources but lack participation, which creates
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resistance and low legitimacy. Another community may have active citizens but
lack institutional capacity to transform initiatives into programmes. The model
therefore requires balance between administrative authority and social partnership.

A special feature of the Ukrainian case is the need for differentiated regional
policy. Frontline and de-occupied regions require a mechanism package focused
on security, continuity of essential services, emergency housing, evacuation
logistics, mine-action coordination, psychological support and rapid restoration of
basic infrastructure. For such territories, the quality-of-life objective is first of all
to preserve life, ensure access to minimum services and maintain institutional
presence. At the same time, these regions should not be treated only as zones of
humanitarian response. They also need long-term plans for economic recovery,
return of population and rebuilding of trust.

Relatively safe recipient regions face a different set of problems. They often
receive large numbers of displaced persons, which increases pressure on housing,
education, health care, social services and local labour markets. For these regions,
the mechanism package should include integration of displaced persons into
communities, expansion of municipal services, rental-housing support, labour-
market programmes, inclusive education and conflict-prevention measures. The
goal is to avoid competition between local residents and newcomers for limited
resources and to transform migration pressure into human-capital potential.

Large metropolitan regions need instruments related to labour-market
restructuring, transport accessibility, housing affordability, digital public services
and the integration of recovery projects with economic modernization. Rural
regions require different tools: support for primary health care, transport
connections, local employment, community centres, digital access and
intermunicipal cooperation. Thus, the same general model should be implemented

through different policy packages. This is consistent with the place-based
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approach to regional development, according to which policy must be adapted to
territorial characteristics rather than imposed uniformly [4].

The practical application of the model can be illustrated by two regional
situations. In a frontline region such as Kharkiv oblast, the quality-of-life agenda
Is inseparable from security. The priority instruments include protected
educational spaces, mobile medical teams, emergency repair of housing, support
for critical infrastructure, accessible information about evacuation and assistance,
and psychological support for children and families. In this case, the social
mechanism should work as a crisis-resilience system. Regional authorities
coordinate security-sensitive priorities, communities identify micro-level needs,
and partners support fast implementation. The main indicator of success is not
only the number of rebuilt objects but also the continuity of essential services and
the possibility for residents to remain connected with their communities.

A different situation can be observed in a recipient region such as Lviv
oblast. Here the immediate security risks are lower, but the region faces pressure
on housing, schools, medical facilities, employment and social integration. The
mechanism package should include housing mediation, support for local
employers, vocational training for displaced persons, expansion of social services,
inclusion of newcomers in community decision-making and anti-discrimination
communication. The success of governance should be measured through access to
services, employment outcomes, social cohesion and the reduction of tension
between groups. This example shows that improvement of quality of life is not
limited to material reconstruction; it also includes social integration and trust-
building.

An important requirement for the proposed model is digitalization. Digital
tools can support needs assessment, project monitoring, public dashboards, service
registration and citizen feedback. At the same time, digitalization should not

replace human support, especially for elderly people, people with disabilities and
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residents of communities with poor connectivity. Therefore, digital instruments
should be combined with offline access points, mobile teams and community
mediators. A human-centred digital state should simplify interaction with
institutions rather than create new barriers.

Another requirement is transparency and accountability. Recovery and
quality-of-life programmes will involve significant public and international
resources. Citizens and partners need to understand why certain projects are
prioritized, what outcomes are expected and how implementation is monitored.
Public dashboards, open data on projects, independent audits and participatory
monitoring can reduce risks and increase trust. In quality-of-life governance,
accountability should be understood broadly: authorities should report not only on
money spent but also on changes in living conditions.

The social-quality approach provides a useful normative compass for this
model. Socio-economic security corresponds to instruments of income support,
employment, housing and access to essential services. Social inclusion
corresponds to the accessibility of services for vulnerable groups and the
prevention of exclusion. Social cohesion corresponds to trust, solidarity and
conflict prevention in communities. Socio-political empowerment corresponds to
participation, accountability and the ability of citizens to influence decisions.
Thus, the concept of social quality helps to connect specific administrative
instruments with broader goals of human development and democratic
governance.

The proposed model also changes the understanding of regional public
administration. The region should not be only an object of national policy or a
statistical unit. It should be treated as a platform where different actors coordinate
resources and responsibilities in order to improve people's living conditions. This
approach corresponds to the modern view of governance as network-based,

partnership-oriented and evidence-informed. The state remains the key guarantor
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of rights and standards, but it cannot achieve quality-of-life improvements without
active communities, competent local institutions, civil society, business and
international cooperation.

For practical implementation, the article proposes five steps. First, regional
strategies and recovery plans should include explicit quality-of-life objectives and
indicators. Second, each region should identify its territorial profile and
corresponding mechanism package. Third, project selection should include social-
effect criteria, not only technical readiness. Fourth, regional coordination
platforms should be institutionalized to align public, civic, business and donor
activities. Fifth, monitoring and citizen feedback should be used to adjust
programmes regularly. These steps make it possible to transform the general idea
of human-centred recovery into concrete administrative procedures.

It is also necessary to strengthen the professional capacity of regional and
municipal officials. Quality-of-life governance requires skills in data analysis,
project management, social-service design, communication, participatory methods,
donor coordination and evaluation. Capacity-building programmes should
therefore be treated as an essential component of the mechanism, not as an
additional activity. Without competent public servants and service managers, even
well-designed strategies may remain declarative.

Finally, the proposed model should be understood as flexible. Ukraine's
recovery context is changing rapidly: security risks, migration flows, donor
priorities, budget constraints and social needs may shift over time. Therefore,
mechanisms must be adaptive. The combination of periodic monitoring, open
feedback and differentiated regional packages allows the system to respond to
changes while preserving strategic orientation toward human well-being, social
cohesion and institutional trust.

Conclusion. The article substantiates a model of social mechanisms for

improving the quality of life of the population in the system of public
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administration at the regional level. The model is based on the integration of
diagnostic, strategic-programme, implementation and feedback blocks. It
translates the results of quality-of-life assessment into administrative action and
connects regional development policy with the principles of social quality and
human-centred governance.

The classification of mechanisms includes normative-legal, institutional,
financial-economic, organizational, communication and participatory components.
Their combined use makes it possible to move from fragmented measures to
coordinated regional policy. The proposed approach emphasizes that quality-of-
life improvement requires not only reconstruction of physical infrastructure but
also access to services, social inclusion, trust, participation and institutional
capacity.

The practical recommendations include embedding quality-of-life goals in
regional strategies, differentiating policy packages for different types of regions,
linking project selection with expected social effects, institutionalizing
coordination platforms, developing municipal capacity and ensuring transparency
through open data and citizen feedback. Applied examples of a frontline region
and a recipient region demonstrate that the same general model should be adapted
to different territorial conditions.

Further research should focus on testing the proposed model in selected
Ukrainian regions, developing indicators for evaluating the effectiveness of
specific mechanisms and analysing how different combinations of instruments

influence the dynamics of quality of life during post-war recovery.
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BUKOPUCTAHHS I''TMBOKUX HEHPOHHUX MEPEX JIJISI
BUSIBJIEHHSA AHOMAJIBHOI MEPEXKEBOI AKTUBHOCTI B
PEXUMI PEAJIBHOI'O YACY

USING DEEP NEURAL NETWORKS TO DETECT ANOMALOUS
NETWORK ACTIVITY IN REAL-TIME

Anomauis

VY cTarTi MOCHIIHKEHO MOXJIMBOCTI 3aCTOCYBAaHHS TJIMOOKUX HEHPOHHHUX
MEpPEX NJisi BUSBJICHHS aHOMAaJIbHOT MEPEKEBOI aKTUBHOCTI B PEKUMI PEaTbHOTO
gacy. [IpoBeneHo aHami3 cydacHMX IMIJIXOAIB 10 3a0e3rnedeHHs KibepOe3mneku
KOMIT'FOTEPHUX MEPEXK, PO3TISTHYTO OCOOIMBOCTI (YHKIIOHYBAHHS CHCTEM
BUSIBJICHHSI BTOPTHEHb Ta BM3HAYEHO OCHOBHI TEpeBaru BUKOPHCTAHHS METO/IB
rMOOKOTO HaBYAaHHS IS aHalmizy MmepexkeBoro Tpadiky. OcoOnuBy yBary
npuaineno apxitekrypam CNN, RNN, LSTM Ta Autoencoder, fKi HIHUPOKO
3aCTOCOBYIOThCS MJIsl Kiacudikaiii MEpeKeBUX TMOJiA 1 BHUSIBICHHS aHOMAii.
BusHaueHO TEPCHIEKTUBH BUKOPUCTAHHSA TIMOOKWX HEUPOHHUX MEPEK y

Cy4acHHUX CHCTEMaxX Ki0ep3axucTy.
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Knwouosi cnosa: xibepOesneka, IITyYHUN IHTENEKT, TIMOOKE HaBYaHHS,

HEHPOHHI Mepex1, MEpeKeBUM Tpadik, aHOMaJIli, CHCTEMHU BUSBIICHHSI BTOPITHEHb

Abstract

The article explores the possibilities of using deep neural networks to detect
anomalous network activity in real time. An analysis of modern approaches to
ensuring cybersecurity of computer networks is conducted, the features of the
functioning of intrusion detection systems are considered, and the main
advantages of using deep learning methods for analyzing network traffic are
identified. Particular attention is paid to the CNN, RNN, LSTM, and Autoencoder
architectures, which are widely used for classifying network events and detecting
anomalies. The prospects for using deep neural networks in modern cyber defense
systems are identified.

Keywords: cybersecurity, artificial intelligence, deep learning, neural

networks, network traffic, anomalies, intrusion detection systems

CtpiMKUH PO3BUTOK 1H(POPMAIIHHUX TEXHOJOTIM CYIMPOBOIKYETHCS
30UTBIICHHSIM KUTBKOCTI KiOep3arpo3, CIpsSMOBAaHMX Ha KOMITHOTEpPHI MEpexi Ta
iHdopMaliitHi cuctemu. TpaauiliiiHi METOAW BHUSBJIEHHS aTak, ki 0a3ylOThCs Ha
CUTHAaTypHOMY aHali3l, 4YacTO BHSBJISIOTHCS HEIOCTAaTHbO C(HEKTUBHUMH IS
MPOTUIIi HOBUM Ta MOJIU(DIKOBAHUM TUTIAM 3arpo3. Y 3B'SI3KYy 3 IIUM OCOOJIMBOTO
3HaUeHHs HaOyBa€ BUKOPHUCTAHHS TEXHOJOTIH IITYYHOTO IHTEIEKTYy, 30Kpema
rIUOOKUX HEUPOHHUX MEpeX, 3JaTHUX aBTOMATUYHO aHAJi3yBaTH BEITUKI 0OCITH
MepexxeBoro Tpadiky Ta BHUSBISTH TPHUXOBAaHI 3aKOHOMIPHOCTI TOBEIIHKH
3JIOBMUCHUKIB.

[IpoGnema BHSBICHHS MEPEKEBHX aTaKk 3a JOTOMOTOK METOMIB
MalIMHHOTO HAaBYaHHS AaKTUBHO  JOCHIIKYETHCS  MPOTITOM  OCTaHHBOTO

NECATWIITTA. Y Cy4aCHUX HAyKOBMX pO0OOTax 3HAYHA YyBara MPUIUIIETbCS
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3aCTOCYBAHHIO aJNrOpUTMIB Kiacu(ikairii, aHCaMOJEBUX METOMIB Ta TIMOOKUX
HEHPOHHUX MEPEX IS TMiABUIICHHS TOYHOCTI CHUCTEM BHSBJICHHS BTOPTHCHbB.
PesynbTaTi JQOCHIIKEHL CBiAYaTH MPO Te, IO MOAENl TJIMOOKOr0 HaBUYaHHS
3a0€3MeuyoTh BUIIUNA PIBEHb TOYHOCTI MOPIBHAHO 3 TPAAULIAHUMU MiIXOJaMH
3aBASIKA 3/1aTHOCTI CaMOCTIMHO BHMAUIATH 1H(MOPMATUBHI O3HAKM 3 BEIUKHUX
HaOopiB ganux [1, 2].

Memotro Oocnidxcennss € aHani3 ePEeKTUBHOCTI BUKOPUCTAHHS TIIMOOKUX
HEHPOHHUX MEPEXK IS BUSABJICHHS aHOMAJIbHOI MEPEKEBOI aKTUBHOCTI B PEKUMI
peaslbHOTO Yacy Ta BU3HAYCHHS MEPCIEKTUB 1X BIPOBAKCHHS Y CydacHi CUCTEMU
Ki0epOe3neKu.

AKTYaJIbHICTh JOCJIIIPKCHHSI 00YMOBJIEHa TaKOX CTPIMKOIO U(POBIZAIIIEIO
CYCIUJIbCTBA, PO3BUTKOM XMapHUX TexHojorid, IutepHery peueir (IoT),
MOOLUTBHUX CEpBICIB Ta pO3MOAUICHUX 1HGOpMAIITHUX cucTeM. 31 30UIbIIEHHSIM
KUTBKOCTI MIJKIIOUYEHUX MPUCTPOIB CYTTEBO 3POCTAE TUIONIA MOTEHUIMHUX aTak,
[0 CTBOPIOE JOJIATKOB1 BUKIIMUKHU JIJIs1 3a0e3nedeHHs iHpopmarlliitHoi 6e3meku. 3a
JAaHUMU ~ MDKHapOJHUX AHANITUYHUX IEHTPIB, IIOPOKY CIIOCTEPIraeThCs
3pOCTaHHS KUIBKOCTI CKJIQJIHMX IIUIECIPSIMOBAHUX aTak, Iporpam-BUMaradis,
OOTHETIB Ta IHIIMX BHUIIB KiOep3arpos, 34aTHUX 3aBAaBaTH 3HAYHHX (PIHAHCOBUX
Ta penyTariiHuX 30UTKIB opranizaiism [8, 9, 10].

Tpamuuiiini cuctemu BusiBaeHHs BTOprHeHb (Intrusion Detection Systems,
IDS) mepeBa)kHO BHKOPUCTOBYIOTH CHTHATYpHUU MinXid, SKWid Oa3yeThcs Ha
MOIIIYKY BIAOMHMX I1a0JIOHIB aTak. He3Bakaiounm Ha BUCOKY €(EKTHUBHICTH IiJ] Yac
BUSIBJICHHSI B)X€ BIJIOMHUX 3arpo3, Taki CUCTEMH MalOTh CYTTEBI OOMEKEHHS IPHU
npoTtuii HoBUM abo mMoaudikoBaHuM arakaM. KpiM TOro, cCydacHHiI MepeKeBHM
Tpadik XapaKTePU3YEThCS BHCOKOK IHTEHCHUBHICTIO Ta PI3HOMAHITHICTIO, IO
YCKJIQJTHIOE Oro aHaji3 3a JOTIOMOTOI0 TPaIUIlIHHIX METOIIB [6].

VY 3B'I3Ky 3 UMM Bce OLIBLIOT MOMYJISIPHOCTI HAOYBalOTh 1HTENEKTYaJlbH1

METOJIM aHal3y JaHWX, 3aCHOBAaHI Ha aJlrOpUTMax MAIIMHHOTO Ta TJIUOOKOTO
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HaByaHHA. [7IMOOKI HEHWpPOHHI MepexXli [03BOJSIOTh ABTOMATUYHO BUSBIATH
CKJIaJHI B3a€EMO3B'SI3KM MDK  XapaKTEPUCTUKAMU  MEpPEeXeBOro  Tpadiky,
BUKOHYBaTU KiIacudikalio TMOaiM Ta MNPOrHO3yBaTH MOXIJIMBI 3arpo3u 0e3
HEOOX1THOCT1 pyYHOTO CTBOPEHHSI IIpaBUJI a00 CUTHATYp. 3aBIsIKU OaraTopiBHEBIH
CTPYKTYpI Taki MoJielli 34aTHI (popMyBaTH BUCOKOPIBHEB1 O3HAKHU 3 HEOOPOOIECHUX
JAHUX, 1110 3HAYHO MiABUIIY€E €(PEKTUBHICTH BUSBJICHHS aHOMAIIM.

OcoOnuBuii iHTEpEC IS TOCHITHUKIB CTAHOBUTh BUKOPUCTAHHS apXITEKTYP
rIMOOKOT0 HaBYAHHS IM1JI Yac aHalli3y MEPEKeBOro Tpadiky B peKUMi pealbHOTO
gacy. Y TaKMX CHUCTEMax BAXKJIIMBUMH € HE JIMIIE TOYHICTh Kiacudikaiii, ane i
MIBUJKICT TIPUHHSATTS PIlIEHb, OCKUIBKM HaBITh HE3HAYHAa 3aTpUMKa MOXKE
NpU3BECTU /IO YCIINIHOI peajizaiii aTaku Ta KOMIpoMeTalii iH(popMaliiHuX
pecypciB. Came ToMy CcydacHI1 JOCIIDKCHHS CIIPSMOBaH1 Ha CTBOPEHHS MOJIETEH,
AK1 3/1aTHI1 320€3MeYyBaTH BUCOKY MPOJYKTUBHICTH TPU 0OpOOIIl BEIUKUX MOTOKIB
JaHUX Ta OTIEPATUBHO pearyBaTd Ha BUHUKHEHHS M1A03p1JI0i aKTUBHOCTI.

Crnin 3a3HAaYUTH, IO 3aCTOCYBAHHS TIMOOKMX HEMPOHHUX Mepex y cdepi
kiOepOe3nekn BiIKpUBAa€ HOBI MOMJIMBOCTI Il TOOYJAOBH aJalTUBHUX CHUCTEM
3axucTy. Taki CHCTeMH MOXYTh TIOCTIHHO BJIOCKOHAIIOBATHCS B IPOIIECi
eKCITyarTailii, HaKONMU4YyBaTH HOBI 3HAHHA TNPO 3arpo3d Ta AaBTOMATUYHO
aZanTyBaTUCS JIO0 3MIH y MepexeBoMy cepefoBulli. Ile ocoOnmBo akTyanabHO B
yMOBax IIBUAKOI €BOJIOMNIT Ki0ep3arpo3 Ta MOsSBU HOBUX METOIB aTak, sKi 4acTo
3aJMIIAIOTHCSA HETIOMIYEHUMU JJIS TPAJUIINHUX 3aC001B 3aXUCTY.

TakuM YWHOM, JOCHIPKCHHS MOMJIMBOCTEH BUKOPHUCTAHHS TIIMOOKUX
HEHPOHHUX MEpEeX [IJIsi BHUSABJICHHS AaHOMAJIbHOI MEPEeXKEeBOi AaKTUBHOCTI €
BOXJIMBUM HAYKOBUM 1 MPAKTUYHUM 3aBJAHHSIM, BHUPIMICHHS SKOTO CIPUATAME
MIABUIIECHHIO €()EKTUBHOCTI CyJacHUX CHUCTEM KibepOesnekun Ta 3a0e3MeueHHIO
HAJIIHOTO 3aXUCTy iH()OpMAIIHHUX pecypciB Bia Kibep3arpos.

AHOMAaJIbHA MepekeBa AKTUBHICTD K 00'€KT JOCTIIKEHHS
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AHOMaNbHOI MEPEKEBOIO AKTHUBHICTIO BBAXAIOTHhCS OYIb-sIKI BIAXUIJICHHS
BiJl HOPMAaJILHOTO (PYHKI[IOHYBAHHS MEPEXKI, sIKI MOKYTh CBITYUTH MPO HASABHICTh
kibep3arpos. Jlo Takux 3arpo3 HanexaTh DDoS-aTtaku, mMepekeBe CKaHyBaHHS,
OOTHET-aKTUBHICTb, CHPOOM HECAHKIIOHOBAHOIO JOCTYNY Ta MOIIUPEHHS
HIKiTTMBOTO TPOTrpamMHOro 3abe3neueHHs.

CBoecyacHe BUSABJIECHHSA IMOAI0OHMX aHOMAIIN € OJHUM 13 KIIOYOBUX 3aBIaHb
cUCTEeM KiOep3axHCTy, OCKUIbKH JI03BOJISIE MIHIMI3yBaTH MOTEHI[IMHI 30UTKU Ta
3ano0irTy koMmnpomeranii iIHpopMaliiHUX pecypciB. Y CydyaCHUX KOMII'FOTEPHUX
Mepexax o0csrd TepelaBaHuX JaHUX TIOCTIMHO 3pOCTalTh, IO 3HAYHO
YCKJIAJIHIOE TPOIEC MOHITOPUHTY Ta aHalizy MmepexkeBoro Tpadiky. Kpim Toro,
KiOEp3JIOYMHIII MOCTIHHO BAOCKOHATIOIOTH METOJU aTaK, BUKOPUCTOBYIOYH HOBI
THCTPYMEHTHU Ta TEXHOJOTI JUIsl 00X0y TPAIUIIIIHUX CUCTEM 3aXHCTY.

Oco0OnuBy HeOe3MeKy CTAHOBJSATH aTakW, sIKI MAcKyIOTbCS IMiJl 3BUYAlHY
aKTUBHICTh KOPUCTYBAYiB Ta HE MICTATHh XapaKTEPHUX O3HAK BIOMUX 3arpo3. Taki
aTakd MOXKYTh TPUBAJIHMI Yac 3aJUIIATUCS HEMOMIYEHHMH, IMOCTYIMOBO 30Uparouu
koH(pigeHIiiHY iHQopMalito abo CTBOPIOIYM yMOBU IS TOAQJIBIIOTO
NpOHUKHEHHS 10 iHdopmaliiiHoi cucremu. Came TOMY CydYacHI CHCTEMU
kibepOe3nekn aenalni JacTilie OpIEHTYIOThCS HE JIMIE Ha BHUSBICHHS BIIOMHX
malJIOHIB aTak, a W Ha aHaji3 TMOBEAIHKOBUX XapaKTEPUCTHUK MEPEKEBOTO
TpadikKy.

Jlo HaWOLIBII TOMIMPEHUX BHJIB AHOMAJBHOI MEpEXKEBOI AKTUBHOCTI
Hanexxatb araku tuny DDoS (Distributed Denial of Service), Meroro sikux €
MepeBaHTAXEHHS MEPEKEBUX PECYpPCiB Ta MOPYIICHHS JOCTYMHOCTI cepBiciB. Taki
aTakd MOXYTh 3IACHIOBATHCS OJHOYACHO 3 BEIUKOi KUIBKOCTI 3apaKeHUX
mpUCTPOiB, 00'eqHAaHUX y OoTHeT-Mepexi. He MeHm HeOe3meyHuMu € aTraku
CKaHyBaHHS MEpEeXi, MiJ Yac SKUX 3JIOBMHUCHUKH 30UPAIOTH 1H(MOpMAIliI0 MPO

BIIKPUTI IOPTH, MEPEKEBI CIYKOU Ta MOTEHIIIITHI BPAa3JIMBOCTI CUCTEMH.
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[Ile onHUM BHIOM aHOMAaJIbHOI AKTUBHOCTI € CIpoOU Mig00py OOIIKOBUX
nanux (Brute Force Attack), siki momsirarote y ©Oaratopa3oBOMY HaJCHJIaHHI
3aMMTIB Ha aBTEHTU(IKAI(II0 3 PI3HUMU KOMOIHAIIIMU JIOT1HIB 1 mapouiB. [ToaioH1
Il MOXKYTh CBIIYMTU NMPO CHpOOY OTPUMAaHHS HECAHKI[IOHOBAHOI'O JIOCTYIY 0
iHpopmariitHux pecypciB. Kpim Toro, 3HauHy 3arpo3y CTaHOBUThH HOLIMPEHHS
IIKIJITMBOTO MPOTPAMHOTO 3a0€3MeUeHHs 4Yepe3 MEpEeKeBl KaHaidu 3B’SI3KY, 110
MOJK€ TIPU3BOJIUTHU JI0 BTPATH JaHUX, MOPYIICHHS poOOTH iHPOPMAIIHHUX CHUCTEM
a00 BUKpaJieHHd KOH(1AeHI[1IHOT iHpopmMarii [7].

Jns  edexTUBHOrO BUSIBIEHHS aHOMAaid HEOOXiAHO 3/1MCHIOBATH
Oe3MepepBHUI MOHITOPUHT MEPEKEBOI'O CEPEOBHUINA Ta aHANI3YBaTH IIHPOKUN
CHEKTp mMapaMeTpiB MepexeBoro Tpadiky. Jlo Takux mnapameTpiB HalleKaTb
KUIbKICTh ~ TIAKETIB, IIBUAKICTh Iepeaadl JaHuX, TPUBAIICTh 3'€HAHb,
XapaKTepUCTUKH TIPOTOKOJIB, aJpecH JDKepejda Ta NpPH3HAYCHHS, a TaKOX
MOBEJIIHKOBI OCOOJIMBOCTI KOPUCTYBauiB 1 MEpPEX)EBHX MPUCTPOiB. AHaII3 IMUX
MOKA3HUKIB JI03BOJISIE€ BUSBIISITH BIAXHWIICHHS BiJ] HOPMaJIbHOI POOOTH Mepexi Ta
CBOEYACHO pearyBaTH Ha MOTEHIIIHI 3arpO3H.

VY cyudacHHUX yMOBaX OCOOJMBOTO 3HaU€HHs HAOyBa€ BUKOPUCTAHHS METOMIIB
MAIIMHHOTO Ta TAMOOKOTO HAaBYaHHS [JJIi aBTOMATH30BAaHOTO BUSBICHHS
aHOMAaJIbHOI aKTHUBHOCTI. Taki METOJHM M03BOJSIOTH aHANI3yBaTH BEJHMKI OOCSITH
MEPEeKEBUX JaHUX Y PEKUMI pEalbHOr0 4Yacy Ta BHUABIATH CKIAIHI
3aKOHOMIPHOCTI, SIKI BaXKO BU3HAYMTHU 32 JIOMIOMOTOI0 TPATUIIHHUAX aJITOPUTMIB.
3aBasSKH IbOMY 320€31eUyEeThCS MiABUIICHHS TOYHOCTI BUSBJICHHS Kibep3arpos Ta
3MEHIIICHHS KUThKOCTI XUOHOTIO3UTUBHUX CIIPAIFOBAHb CUCTEM 3aXHUCTY.

TakuM 9rHOM, aHOMalbHA MEpPEKEBAa AKTHBHICTh € BAXKIWBHM O00'€KTOM
TOCHJDKeHHS Y cdepi kibepOe3mekn, a po3poOka ehEeKTUBHHX METOMIIB 1i
BUSIBJICHHSI 3QJIMIIAETHCS OJTHUM 13 TIPIOPUTETHUX HANPSMIB PO3BUTKY CyYaCHUX

1HpOpMaIIMHUX TEXHOJIOT1H Ta CHCTEM 3axXUCTy 1H(pOpMaIIii.
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Buxopucranis riin00KMX HEHPOHHUX MeEPEK MJIA AHAJII3y Mepe:KeBOro
Tpagdiky

I'mubGoki HeHWpOHHI Mepexi SBISIOTh COO0 OaraTopiBHEBI MaTEeMaTH4HI1
MOJIeNi, 3/laTHI BUKOHYBAaTH aBTOMAaTUYHE BHJUICHHS O3HAK Ta Kiacu(ikalliro
nanux. s aHamizy mepexkeBoro Tpadiky HailyacTille BUKOPUCTOBYIOTHCS Taki
apXITEeKTYpH:

Convolutional Neural Networks (CNN). [lani momeni 3a0e3nedyroTh
e(eKTHBHE BHJIUICHHS JIOKQJIbHUX 3aKOHOMIPDHOCTEH Yy BEIUKHX MacHBax
MEPEXKEBUX JAHUX Ta JEMOHCTPYIOTh BUCOKY IIBHUJIKICTH 0OpOOKH iH(popMarlii [3].

Recurrent Neural Networks (RNN). BukopucToByroTbCsS sl aHai3y
MOCITITIOBHOCTEH MO y MepexeBoMy Tpadiky Ta J03BOJISSIOTH BPaxOBYBaTH
94acoOBI 3AJISKHOCT1 MK MEPEKEBUMHU MakeTamu [2].

Long Short-Term Memory (LSTM). € BIOCKOHAIEHOI BEPCI€IO
PEKYPEHTHHX Mepexx 1 3a0e3rneuye OUIbIl TOYHE BHSIBICHHS JIOBIOCTPOKOBUX
3aJIKHOCTEH y JaHUX, IO OCOOJMBO Ba)JIMBO IiJ] 4Yac aHali3y CKIATHUX
kibeparak [4].

Autoencoder. BUKOPUCTOBYEThCS JJIsi BHSIBICHHS aHOMAJid IUISIXOM
MOPIBHSAHHS BXITHUX JIaHWX 13 PEKOHCTPYHOBAHMMH MOJCIUIIO JaHUMH. 3HAYHE
BIJIXWJICHHS CBIIYMTH IIPO MOXKJIMBY aHOMaJIbHY aKTHUBHICTH [5].

KoxxHa 3 HaBejeHUX apxIiTEKTyp Ma€ CBOI OCOOJIMBOCTI Ta IepeBaru
3aJIe)KHO BiJ THUITYy JaHUX 1 MOCTaBIEHUX 3aBlaHb. BuOIp KOHKPETHOI Mojeni
BU3HAYAETHCA XapaKTEPOM MeEpekKeBOro Tpadiky, BHMOraMd O IIBHAKOCTI
00poOku iH(opMarii Ta HEOOXITHUM pIBHEM TOYHOCTI BHSBICHHS 3arpo3. Y
0araThbOX Cy4aCHHX JOCIIKEHHSIX BUKOPUCTOBYIOTHCS KOMOIHOBaHI MiAX0/H, SIKi
MOETHYIOTh MOXJIMBOCTI KUTBKOX apXIiTEKTyp OJHOYACHO JUIsl JTOCSTHEHHS
MaKCHUMAaJIbHOT €()EeKTUBHOCTI.

[Iporec ananizy MepexxeBoro Tpadiky 3a AOIMOMOIor INIMOOKUX HEMPOHHUX

MEpeX 3a3BUYail CKJIalaeTbcsi 3 JCKUIbKOX eTamiB. Ha mnepumiomy erari
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3MIACHIOETBCSL  30Ip MEpEeXEBUX JaHUX 13 PI3HUX JDKEpesd, TaKux SK
MapuIpyTU3aTOpH, KOMYTaTOPU, MDKMEPEKEBI €KpaHU Ta CUCTEMH MOHITOPUHTY
Mepexi. OTpuMaHi JaHi MPOXOASATh NPOLEAYPU MONEPeNHbOi 00pOoOKH, K1
BKJIIOYAIOTh OYMIIEHHS B1J MOMMWJIKOBUX 3alMCIB, HOpPMaJI3allll0 MapameTpiB Ta
MepeTBOPEHHS TaHuX y ¢hopmaT, IpUAATHUHN Il HABUYAHHS HEHPOHHOI MEPEKI.

HactynmHuM erarnoM € BUAUICHHS XapaKTEPUCTHK MepekeBoro Tpadiky. Jlo
TaKUX XapaKTEPUCTUK MOXKYTh HaJeKaTH TPUBATICTh MEPEKEBOrO 3'€THAHHS,
KUIBKICTh TEpelaHuX TMaKeTIB, 00CAT TepeaaHuX JaHUX, 4acTOoTa 3BEPHEHb JI0
NEBHUX PECYypCiB, BHUKOPUCTaHI MPOTOKOJIW 3B'SI3Ky Ta IHIII MapamMeTpu. Y
TPAIUIIIHHAX CUCTEMax Ii O3HAKU (POPMYIOThCS EKCIEPTaMH BPYYHY, TOJI SK
MoOAEN TAUOOKOTO HaBYaHHS 3JaTHI aBTOMAaTHMYHO BH3HAYaTH HANOUIBII
1HGOPMAaTHBHI XapaKTEePUCTUKHU O€3 y4acTl JTIOAUHHU.

[Ticis 3aBepieHHs MiITOTOBKU JaHUX BHUKOHYETHCS HABYAHHS MOJEII Ha
CHeIliali30BaHUX Ha0OpaxX [aHHUX, IO MICTATh NPHUKIAAU SK HOPMAJIBHOTO
MepexeBoro Tpadiky, Tak 1 pi3HUX BHUIIB aTak. Y MpoIleci HaBUaHHS HEHPOHHA
MepeXxa IIOCTYIIOBO KOPWUIY€ BJACHI MapaMeTpu MJIsd MiHIMI3aIlii MMOMMIIOK
kimacudikamii Ta MIABUIIEHHS TOYHOCTI MporHo3yBaHHsA. [licis 3aBepieHHS
HaBYaHHS MOJIEJIb MOKE€ BUKOPUCTOBYBATHCS ISl aHAJI3y HOBUX JIAHUX Y PEXKUMI
peanbHOrO Yacy.

OnHi€er0 3 TOJIOBHHX TEepeBar riuOOKWX HEMPOHHUX MEPEXK € iX 37aTHICTh
BUSBJIATH paHiIlle HEBIIOMI TUIK aTak. Ha BiAMiHY Bil CUTHaTYpHUX CHUCTEM, SIK1
MOXYTh PO3II3HABATH JIMIIE BiJIOMI 3arpo3W, MOJENI TIMOOKOr0 HaBYaHHS
aHANI3YIOTh 3arajbHi 3aKOHOMIPHOCTI TTOBEIIHKA MEPEXKEBOTO Tpadiky Ta 3/1aTHI
BUSBJIATH CYTTEBI BIIXWJICHHS BiJ HOpPMaibHOI poOoTH Mepexi. Lle ocobmmBo
BOXXJIMBO B YMOBAaX TOCTIHHOI MOSBH HOBHX BHJIB MIKIJUTMBOTO MPOTPAMHOTO
3a0e3MeUeHHs Ta CKJIaIHUX 0araToeTalHuX aTak.

Kpim Toro, rimbOoki HEHpPOHHI MEpEeXi JIEMOHCTPYIOTb BHUCOKY

e(eKTUBHICTh MpU pOOOTI 3 BeNUKUMHU oOcsiramu JTanuX. CydacHl KOpPIOpaTUBHI
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MepeXi T'eHEepYIOTh MUIBMOHUM MEpPEKEBUX IMAaKETIB HIOJHA, 110 POOUTh PYyUHHM
aHali3 TPAKTHYHO HEMOXJIMBUM. BHKOPUCTaHHSA TEXHOJOTiIH INTYyYHOTO
IHTEJIEKTY JO03BOJISIE aBTOMATH3yBaTH MPOLIEC MOHITOPUHTY MEpEeXl Ta 3HAYHO
CKOPOTHUTH Yac pearyBaHHs Ha MOTEHILI1HI 3arpO3H.

BaxnuBoio mepeBaror0 € Tak0X MOXIJIMBICTH POOOTH CUCTEM Yy PEXHUMI
peanbHOro yacy. 3aBJIsKH pO3BUTKY BUCOKONPOIYKTUBHUX I'padiuHUX MPOLECOpPiB
Ta CHeIliali30BaHuX OOYMCIIOBAIBHUX MJIAaTGOPM Cy4YacHI HEUpPOHHI Mepexi
3aTHI aHali3yBaTH BEJIUKI TOTOKM MeEpEeXKeBOro Tpadiky MNpakKTUUYHO 0Oe3
3arpuMoK. lle 103BOJsie CBO€YacHO BUSIBISITH aTakd Ta  ONEPATHBHO
3aCTOCOBYBATH MEXaHI3MU 3aXKUCTY JIJIsl 3a1I00IraHHs HEraTUBHUM HaCH1KaM.

OcTaHHI JOCHIIKEHHSI JIEMOHCTPYIOTh, IO TOYHICTh CYYaCHHUX MOJENeH
rTMOOKOTO HABYAHHS MPHU BUSBICHHI MEPEKEBUX aTak MOXKE MEpPEBUITYBaTH 95—
99 %, 3anexHO BiJ TUIY BUKOPUCTAHUX JAHMX Ta aAPXITEKTYpU HEUPOHHOI
mepexi. Takl pe3ynpTaTH NIATBEPUKYIOTh MEPCHEKTUBHICTE BUKOPUCTAHHS
TEXHOJIOT1M TJIMOOKOr0o HaBYaHHS SK OJHOIO 3 KJIIOYOBHUX HAIPsIMIB PO3BUTKY
CydacHHMX cHcTeM KkibepOesneku [1, 3, 4, 5].

IlepeBaru BUKOpPUCTAHHSA INTHOOKOI0 HABYAHHSA

BukopucranHg TIMOOKMX HEHPOHHUX MEpEX Y CHUCTEeMaX BUSBICHHS
BropraeHs (IDS) ta ananizy mepexkeBoro Tpadiky Mae HU3KY CYTTEBHX MepeBar
HOPIBHSAHO 3 TPaJWLIMHUMU METOJaMU MAIIMHHOTO HABYAHHS Ta CUTHATYPHUMHU
migxomamu. Hacammepen Taki Mopem  3a0e3MeUylOTh BHCOKY TOYHICTB
kinacudikaiii mMepekeBoro Tpadiky 3aBIASKH 3AaTHOCTI aHANI3yBaTH CKJIAJHI
3aKOHOMIPHOCTI Ta B3a€MO3B’SI3KM MDK BEJTUKOI0 KUIBKICTIO TapaMeTpiB
MEPEKEBUX MMAKETIB.

Opniero 3 HaWBaXJIMBINIMX TEepeBar € MOXKIWBICTh BUSIBICHHS paHIIIe
HeBiIoMMX aTak. Ha BIAMIHY BiJ KIAaCHYHUX CHCTEM, SKi OpPIEHTYIOTHCS

MEPEBAKHO HA 3a3Jajeriib BU3HAUEHI CUTHATYypU 3arpo3, INHOOKI HEUpOHHI1
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MepexXl 3/aTHI BU3HAYaTH AHOMAJbHY MOBEIIHKY B MEpEXl Ta BUSBISITH HOBI1
TUIM aTak, JAJIA SIKUX 1€ HE CTBOPEHO BIAIOBIIHUX MPaBHJI 200 1A0JIOHIB.

BaxxnmBoo 0cOOMMBICTIO TJIMOOKOTrO HABYAHHS € aBTOMATHYHE BUJILICHHS
Ta (opMyBaHHA O3HAK. TpaguiiiiHl METOIM YacTO MOTPEOYIOTh YYacTl €KCIEepTiB
JUISL pPYYHOTO B1IOOPY XapaKTEPUCTUK MepekeBoro Tpadiky, TOAl SIK HEHPOHHI
MepeXi CaMOCTIIHO 3HAXOATh HAHOUIbII 1H(HOPMATUBHI O3HAKY MiJ Yac MPOLECY
HaBuaHHs. Lle 103BOsIE 3HAYHO CIIPOCTUTH PO3POOKY CHCTEMH Ta MiABUINHUTH il
€()EeKTUBHICTb.

[lle omHicro TmepeBarol € 37aTHICTh MPAIOBATH 3 BEIUKUMHU OOCATaMH
JaHUX y pexumi peanmpHOoro 4vacy. CydacHi KOMITIOTEpHI Mepexki TeHepYITh
BEJIMYE3HY KUIBKICTh 1H(oOpMalii, siky HEoOXiTHO aHaji3yBaTh 0Oe€3 3aTPUMOK.
ApXITeKTypu TITUOOKOT0 HAaBUYAHHA MOXKYTb €(EKTHBHO OOpOOJIATH Taki MOTOKH
JaHuX, 3a0e3Meuylour CBOEYaCHE BUSIBJICHHS M1A03P1I0T aKTUBHOCTI.

KpiMm Toro, HelipoHHI Mepexi XapaKTepU3yIOThCsl BHCOKOIO aJIallTUBHICTIO
0 HOBHUX KiOep3arpo3. 3aBAsKd MOKJIUBOCTI IOBTOPHOIO HABYaHHS Ta
OHOBJICHHS MOJIEJIE cucTeMa MOKE€ BpaxOBYBaTH HOBI THMNHM aTak 1 3MIHM B
MOBEJIHIII MepexkeBoro Tpadiky ©O0e3 HEeoOXTHOCTI TMOBHOI TepeOyI0BH
MEXaHI3MIB 3aXHUCTY.

TakuMm 4yMHOM, 3aCTOCYBaHHS TJIMOOKOro HaBYaHHS y cdepi KidepOe3neku
JI03BOJISI€ TIJIBUIIMTH TOYHICTh BHSBICHHS BTOPTHEHB, 3MEHIIUTH KUIBKICTH
XHUOHUX CTPallbOBYBaHb, aBTOMATU3YBATU TPOIIEC aHATI3Y JaHUX Ta 3a0€3MEUUTH
e(eKTUBHUHN 3aXUCT MEPEKEBOI IHPPACTPYKTYpH BiJ CydacCHUX Kibep3arpos.

IIpo6s1emMu Ta 00MekeHHS BUKOPUCTAHHSA IIMOOKUX HEHPOHHUX MepeiK

He3Baxkatoun Ha BHCOKY €(EKTHBHICTh TIMOOKHX HEHPOHHUX MEpEeX Yy
3a/auax a”ayizy MepekeBoro tpadiky Ta BUSBICHHS KiOep3arpos, iX MpakTHYHE
BUKOPUCTAHHS CYMPOBO/IKYETHCS HHU3KOIO TpobiieM 1 obmexenb. OmHie0 3
rOJIOBHUX TPYAHOIIIB € 3HauHa MOTpeda B OOUUCITIOBAILHUX pecypcax. HaBuaHnHs

CKJIAJJHUX MoOjieJied TIHOOKOr0 HaBYaHHSA MOTPEOye BUKOPHUCTAHHS MOTYKHUX
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rpadiynux npoiecopiB (GPU) abo cnemianizoBaHUX 00YUCIIOBATIBHUX MIIATPOPM,
10 MOKE€ CYTTEBO 30UIbIIYBATH BapTICTh BIPOBAHKEHHS Ta €KCIUTyaTalli TAKHUX
CHCTEM.

[Ile omHi€l0 BaxJIMBOIO MPOOJIEMOIO0 € HEOOXIMHICTh HASBHOCTI BEIUKHUX
00CAriB AKICHUX HaBYAJIbHUX AaHUX. {7151 JOCATHEHHS! BUCOKOT TOYHOCTI HEMPOHH1
MepeXi MOBUHHI HABYATHUCS Ha PENpe3eHTaTUBHUX Habopax MepexeBoro Tpadiky,
AK1 MICTATb SIK HOPMaJIbHY aKTHUBHICTb, TaK 1 pi3H1 TUNH aTak. @OpPMYBaHHS TaKUX
BUOIPOK € CKJIaJHUM 3aBJaHHAM 4Yepe3 INBUIKUNA PO3BUTOK Kibep3arpos Ta
0OMEXEeHY JIOCTYITHICTh aKTyallbHUX JaHUX.

CyTTeBUM HEIOJIKOM TJIMOOKOTO HAaBUaHHS 3alUIIAE€THCS CKIQJIHICTD
IHTeprpeTanii pe3yiabTaTiB poOOTH Mojenied. BuTbIICTh Cy4acHHX HEWPOHHUX
Mepex (YHKIIOHYIOTh 3a TPHUHIMIIOM TaK 3BaHOI «YOPHOI CKPUHBKHY», KOJH
KOpHUCTyBau abo (axiBerpb 3 Ki0epOe3neKkn He MOKE OJTHO3HAYHO BU3HAYMTH, SKi
came (akTopu BIUIMHYJIM Ha TMPUHHATTA pilieHHs cuctemoro. lle yckmamgHioe
aHai3 TMOMUJIOK, ayIuT OEe3MeKd Ta MIABUIICHHS JOBIPH 10 aBTOMAaTHU30BAHHUX
CUCTEM BUSBIICHHS BTOPTHEHb.

Kpim TOro, HaBiThb BHCOKOTOYHI MOJCII MOXYTb TI'€HEpYBaTH
XMOHOTMO3UTHBHI Ta XUOHOHETaTHBHI CHpALIOBaHHSA. Y TMEpUIOMY BHIAAKY
JETITUMHAM MepexeBuil Tpadik MOMHIKOBO BH3HAYAETHCS K 3arpo3a, IIo
IPU3BOJIUTh JO 3alBUX IIONEpPEKEHb Ta IIepEeBaHTAKCHHS aJMIHICTpPaTOpiB
Oe3neku. Y apyromy BUIAQJAKYy peajbHa aTaka MOXKE 3aJIMIIUTHCS HEBUSBICHOIO,
10 CTBOPIOE TOAATKOBI PU3UKH s iH(DOpMaIliiiHOT IHDPACTPYKTYPH.

OxpeMoro Tpo06sIeMOI0 € HEOOXITHICTh PETYJISIPHOTO OHOBJICHHS MOJIETIEH.
Xapaktep MepexxkeBoro Tpadiky Ta METOAM MPOBEICHHSA KibepaTak IOCTIHHO
3MIHIOIOTBCS, TOMY MOJIEJi, HaBYCHI Ha 3acCTapuINX JTaHWUX, MOXYTh BTpadaTH
cBOIO e(eKTuBHICTh. lle BUMarae mnepioAWYHOrO MEpPEHaBYAHHA CHCTEM Ta

BIPOBAKEHHS MEXaHI3MI1B ajanTallii J0 HOBUX 3arpo3.
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[lepcrieKTUBHMM  HampsiMOM — TOJAJBIINX HAYKOBUX  JOCHIIKEHb €
BUKOpucTaHHs KoHuenuii Explainable Artificial Intelligence (XAI) —
MOSICHIOBAHOTO  IITYYHOro iHTenekry. TexHoryorii XAl cmopsMoBaHi Ha
MIABULIEHHS TPO30POCTI MPOLECY NPUUHATTA PillIEeHb HEUPOHHUMU MEpPEeKaMu Ta
HaJaHHS 3PO3YMUIMX MOSICHEHb IMIOAO MNPHUYMH Kiacu@ikamii meBHOI MOAll SK
aHOMaJbHOI a00 TOTEHIIHHO HeOe3neuHoi. BrpoBalkeHHS TakuX MiAXOIIB
J03BOJIUTH ITiIBUIIIUTH PiBEHb JOBIPU A0 CUCTEM IITYYHOTO IHTEIEKTY, CIPOCTUTH
iX ayaut Ta 3a0e3neunTd OUThIl e()EeKTHUBHY B3a€EMOJI0 MK aBTOMAaTH30BaHUMU
3aco0amu 3axuCTy Ta GaxiBISIMU 3 KiI0epOE3MeKHu.

TakuM YHHOM, TOJANBIINN PO3BUTOK METOJIB TJIIHOOKOTO HaBYAHHS
NOB'SI3aHUI HE JHIIe 31 3pOCTaHHSAM TOYHOCTI BHUSBICHHS arak, aime W 3
BUPIIICHHSIM TPOOJEM 1HTEPIPETOBAHOCTI, PECYPCOMICTKOCTI Ta ajamTarii
MOJIEJICH IO TUHAMIYHOTO CepeOBHUIIA CyJaCHUX KOMI'TOTEPHUX MEPEK.

HaykoBa HOBM3HA

HaykoBa HOBu3Ha maHOi poOOTH MOJsra€ B KOMIUIEKCHOMY Y3arajibHEHHI
CydacHHMX MIIXOJIB O 3aCTOCYBaHHS METOJIB ITMOOKOTO HaBYAHHS JJIsSI aHAJI3y
MepexeBOro Tpadiky Ta BUSABICHHS aHOMaJIbHOI MEPEKeBOT aKTUBHOCTI B yMOBax
cydyacHHX Kibep3arpo3. Y poOOTI TPOBEACHO CHCTEMAaTH3aIlil0 OCHOBHHUX
apXITEKTyp TIMOOKUX HEUPOHHUX MEPEXK, SKI BHKOPHCTOBYIOTBHCS B CHCTEMax
BUSIBJICHHS BTOPTHEHb, a TaKOX BH3HAYCHO IXHI TMepeBard Ta OCOOJMBOCTI
3aCTOCYBaHHS IS 3a7a4 KibepOe3nexu.

Oco0nuBy yBary npuaiIeHO MOPIBHSUIBHOMY aHaIi3y TaKUX apXiTEeKTyp, SK
sroptkoBi HeiponHi Mepexi (CNN), pekypentHi HeiponHi Mmepexi (RNN),
Mepexi moBroi kopotkowdacHoi mam’ati (LSTM) Ta aBToenkomepu. Ha ocHOBI
MPOBEJCHOTO aHaji3y BU3HAYEHO HAWOUIbII MEPCHIEKTUBHI MIAXON 10 BUSBICHHS
aHOMaJlii 'y MepexeBoMy Tpadiky, 34aTHI 3a0e3MeYUTH BHCOKY TOYHICTH

Kiacudikaiii Ta epeKTUBHE BUSBICHHS SIK BIIOMHX, TaK 1 HOBUX THUIIIB Ki0epaTak.
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HaykoBa HOBHM3Ha TaKo>X MOJIATAE Y BU3HAYEHHI KIIOYOBUX (PAKTOPIB, 1110
BIUIMBAIOTh HA €(EKTUBHICTb BUKOPUCTAHHS TIMOOKUX HEUPOHHUX MEPEK Y
peXHMI peajbHOr0 4Yacy, 30KpeMa oOOCAriB HaBYAJIbHUX JaHUX, BUOOpY
apXITEKTYypH MOJIel, MapaMeTpiB HAaBYaHHS Ta OCOOJUBOCTEN MeEpEeKEBOro
cepenouiia. Lle no3Bonse chopmyBaTu peKOMEHAAIIIT OO0 MIJBUILIEHHS SKOCT1
(YHKIIOHYBaHHS 1HTEIEKTYyaJIbHUX CUCTEM MOHITOPUHTY MEpPEXKEBOI OE3MEKH.

KpiMm Toro, y poGoti 0oOrpyHTOBaHO JOIUIBHICTh MO€IHAHHS CY4YaCHUX
METOJIIB TJIMOOKOr0 HaBYaHHS 3 TEXHOJIOTISIMHM TMOSICHIOBAHOIO IITYYHOI'O
inTenekty (Explainable Al), mo cnpuse miaBUIIEHHIO MPO30POCTI MPOIECY
NPUKHATTS PillIeHb Ta JOBIPH O aBTOMATU30BAHUX CHCTEM BHUSBIICHHS 3arpo3.

TakuM dYHHOM, OTpPHMaHi pE3yNbTaTH PO3IIHUPIOIOTH HAYKOBI YSBICHHS
MIOJI0 MOXJIMBOCTEM 3aCTOCYBAaHHS TJIMOOKMX HEWpPOHHUX Mepex Yy cdepi
kiOepOe3nekn Ta MOXKYTh OyTH BUKOPUCTaHI SK TEOpPETHMYHAa OCHOBa s
MOJIaJIBIION0  BJOCKOHAJEHHS CHCTEM BHSBJICHHS aHOMAaJbHOI MeEpeKeBOi
AKTUBHOCTI B PEKUMI PEAIbHOTO Yacy.

Bucnosku

Y  pe3ynbTari MmpOBEAEHOTO  AOCHIKEHHS  OyJ0  MpoaHalTi30BaHO
MOJKJIUBOCTI BUKOPUCTaHHS TIMOOKUX HEUPOHHHX MEPEeX [JIs BHUSBICHHS
aHOMAJIbHOT MEpEeXKEBOi AaKTHUBHOCTI B CYYaCHHUX KOMITI IOTEPHUX MEpPEKax.
BcranoBneHno, 1mo cTpiMKe 3pOCTaHHS KUIBKOCTI KiOep3arpos, yCKJIagHEHHs
METO/IB TPOBEJCHHS aTak Ta 30UIBIICHHS OOCATIB MepekeBoro Tpadiky
BHMAararTh 3aCTOCYBaHHS HOBHUX IHTEIICKTYaJIbHUX ITIXOMIB JI0 3a0€3IeUCHHS
iHbopmarliitHoi Oe3meku. OgHUM 13 HAWUOUIBII TEPCIEKTUBHUX HAIPSIMIB
BUPIIICHHS I1I€T TPOOIEMH € BUKOPUCTAHHS TEXHOJIOT1H rITMOOKOT0 HaBYAHHS.

Y pob6oti Oymo pO3MISIHYTO OCHOBHI apXiTEKTypH TIIMOOKHX HEHPOHHHUX
MEpEeX, sIKI 3aCTOCOBYIOTBCS JUIsl aHaNi3y MepexeBoro Tpadiky, 30kpema CNN,
RNN, LSTM Tta Autoencoder. IIpoBeaeHuii aHaii3 mokas3aB, IO KOXHA 3 IHX

apXITeKTyp Mae€ BJAacHI NEepeBaru 3aJIeKHO BlJl XapakTepy AaHUX Ta MOCTABICHUX
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3aBiaHb. BonHowyac HaWOUIbII €(QEKTUBHMMM [Ji1 BHSBJICHHS aHOMANId y
MepexeBoMy Tpadiky BusBuiucs monent LSTM ta Autoencoder. Mepexi LSTM
JEMOHCTPYIOTh BUCOKY PE€3YJbTATUBHICTh MPHU aHai31 YaCOBUX MOCIIIOBHOCTEH
Ta BUSBJIEHHI CKIAQJHUX 3aKOHOMIPHOCTEH y MEpEKEeBHX NOTOKAaX, TOMl SK
Autoencoder e(peKTHUBHO BUSBIAIOTH BIAXWICHHS BIJ] HOPMaJbHOI MOBEIIHKHU
HaBITh 32 BIZICYTHOCTI BEJIMKOI KUTBKOCTI MPUKIIA/IB aTaK MiJ 4aCc HaBYaHHS.

JlocmipKeHHsT  MATBEPAMIO, IO BHKOPHCTAHHS TJIMOOKOTO HaBYaHHS
J03BOJISIE 3HAYHO ITIBUIIMTH TOYHICTh BHSIBJICHHS BTOPTHCHB, 3MCHIIUTH
KUTBKICTh XHOHHUX CIIpaIlbOByBaHb Ta aBTOMATH3yBAaTH TMPOIEC aHAII3y BEITUKHX
00CSTIB MEpEeKEeBHX NaHUX. BaXKJIIMBOIO MEpPEeBaror TaKMX CHCTEM € 3JaTHICTh
BUSIBJISITA HE JIMIIIE BIJOMI, ajieé ¥ HOBI TUIM aTak, 110 OCOOJIMBO aKTyaJlbHO B
yMOBaXx MOCTIHHOT eBOIOIIT Kibep3arpos.

Pa3oM i3 TUM BCTaHOBIJICHO, IO BIPOBAKCHHS TJIMOOKUX HEHPOHHUX
MEpPEX CYIMPOBOKYETbCS HHU3KOIO TPOOJIeM, cepel SKUX BHCOKa MoTpeda B
OOYHUCITIOBATBFHUX pecypcax, HEOOXiIHICTh BUKOPUCTAHHS BEJIIMKUX HaBYAIBHHUX
BUOIPOK Ta CKJIAMHICTh IHTEpIpeTalii pe3ynpTaTiB podoTh Moxaeneit. s
MOJIOJIAHHS IIMX OOMEXKEeHb TEPCIeKTUBHUM HAMpSMOM € BHUKOPUCTaHHS
texHonorii  Explainable Artificial Intelligence (XAI), sxi 3a0e3nedyroTh
IPO30PICTh TIPOIECY NPUUHATTS PIICHh Ta MiABUIIYIOTH JOBIPY 10 CHCTEM
MITYYHOTO IHTEJICKTY.

O1xe, TIMOOKI HEHPOHHI MEPEXi € €PEKTUBHUM 1HCTPYMEHTOM IMOOYI0BU
Cy4yaCHUX CHCTEM BHIBJICHHS BTOPTHEHb Ta aHaJi3y MEpEeXeBOTro Tpadiky.
[Tomanpmuii pO3BUTOK METO/IB IMITYYHOTO 1HTEIEKTY, YAOCKOHAIEHHS aJITOPUTMIB
rMMOOKOTO HABYAHHS Ta IHTETpallisl TMOSCHIOBAHWX MOJENIEeH CHPHITHMYTh
CTBOPEHHIO OUTBII  HAMIWHWUX, aJalTUBHUX Ta BHUCOKOTOYHUX CHCTEM
Kibep3axucTy, 37aTHUX QYHKI[IOHYBATH B PEKUMI PEATHHOTO Yacy Ta ONMEepPaTUBHO

pearyBaTu Ha cy4acHi kibep3arposu
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Abstract

The article substantiates a people-centred interoperability model of e-
governance as an instrument for implementing good governance in Ukraine. The
relevance of the study is determined by the transformation of electronic
governance from a tool of administrative convenience into a condition for the
continuity of public authority, service accessibility and protection of citizens'
rights under martial law, European integration and post-war recovery.

The study proceeds from the premise that digital tools create public value
only when they are linked with the principles of transparency, accountability, rule
of law, effectiveness, inclusiveness and people-centredness. The proposed model
includes six dimensions of interoperability: legal, institutional, data, service,
communication and participatory. Particular attention is paid to the relationship
between national digital infrastructure, regional coordination and local service
delivery. The model explains how electronic identification, register exchange,
open data, digital services, cybersecurity and e-democracy tools can be integrated
into a coherent public-administration system.

The practical value of the article lies in the formulation of recommendations
for Ukraine: simplification of procedures before digitization; harmonization with
EU standards on data protection, digital identity and trust services; strengthening
of regional and municipal capacity; development of assisted digital access for

vulnerable groups; introduction of user-experience indicators; and connection of
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digital participation tools with real decision-making procedures. The results may

be used in public-administration research, digital-transformation planning and the

preparation of recommendations for improving e-governance in Ukraine.
Keywords: e-governance, good governance, digital state, public

administration, interoperability, electronic services, e-democracy, Ukraine.

Problem statement. Ukraine's movement toward a digital state is no longer a
narrow technological reform. Under martial law, accelerated European integration
and the need for post-war recovery, e-governance has become a condition for the
continuity of public authority, the protection of citizens' rights and the delivery of
services in situations where physical infrastructure may be damaged or
inaccessible. The dissertation material shows that electronic governance in
Ukraine has moved from the logic of administrative convenience to the logic of
state resilience: public registers, electronic documents, remote services and secure
data exchange make it possible to preserve interaction between the state, citizens
and businesses even under crisis pressure.

At the same time, the mere digitisation of procedures does not automatically
create good governance. A service may be formally available online but remain
complicated, fragmented, legally uncertain, inaccessible to vulnerable users or
poorly connected with other administrative systems. This is why the development
of e-governance should be interpreted not only as a process of introducing portals,
applications and registers, but also as a transformation of the institutional
architecture of public administration. Digital instruments must be assessed by
whether they strengthen transparency, accountability, rule of law, efficiency,
inclusiveness and people-centredness.

The practical problem is the gap between national-level digital platforms
and local-level public needs. National systems establish common standards,

interoperability rules, identification tools, cybersecurity requirements and
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electronic-service infrastructure. However, citizens experience public
administration primarily through concrete life situations: registration of residence,
access to social assistance, recovery of documents, interaction with a community,
participation in decision-making, receipt of compensation, access to education or
health care. Therefore, the effectiveness of e-governance depends on how
coherently the national digital infrastructure is connected with regional and
municipal administrative processes.

This issue is particularly important for Ukraine because the principles of
good governance are a core part of the European integration agenda. The
dissertation emphasizes that the European model is based on subsidiarity,
openness, accountability, predictability, effectiveness and people-centredness.
These principles require not simply the transfer of existing bureaucracy to an
electronic form, but a rethinking of how public authorities collect data, make
decisions, provide services, involve citizens and report on results. In this context, a
scientifically grounded model of people-centred e-governance is needed as an
instrument for implementing good governance in Ukraine.

Analysis of recent research and publications. The scientific and policy
literature on e-governance is developing in several directions. The first direction
concerns the global transformation of public administration under the influence of
digital technologies. The United Nations e-government framework treats digital
government as a combination of online services, telecommunication infrastructure
and human capital, while also paying attention to inclusion and the capacity of
Institutions to provide public value [1]. This position is important because it shifts
the emphasis from the technical existence of online services to the real
accessibility and usefulness of public interaction.

The second direction is related to the concept of good governance. The
Council of Europe and the OECD/SIGMA approach interpret good governance

through principles that include openness, participation, rule of law, effectiveness,
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efficiency, accountability and sound financial management [2; 3]. For Ukraine,
these principles are not abstract recommendations but practical benchmarks for
public-administration reform and preparation for EU membership. They are also
criteria for evaluating whether digital services actually improve governance rather
than only modernize its external form.

The third direction concerns European digital regulation. EU policy
increasingly connects digitalization with trust, data protection, interoperability and
cross-border identification. The eIDAS framework, the General Data Protection
Regulation, the Data Governance Act and interoperability-oriented European
initiatives show that digital government must be legally secure, technically
compatible and rights-based [4-6]. These requirements are relevant for Ukraine
because the development of digital services and registers must be compatible with
the European digital environment.

The fourth direction is Ukrainian practice of digital state-building. The
dissertation highlights the role of the Diia ecosystem, electronic documents, digital
public services, the Trembita system of electronic interaction, open data and the
transfer of administrative procedures into electronic form. These tools are
interpreted as instruments for reducing corruption, lowering transaction costs,
simplifying access to services and increasing the transparency of public
authorities. At the same time, the dissertation material also identifies unresolved
problems: uneven digital access, insufficient digital literacy, cybersecurity risks,
fragmentation of registers, legal uncertainty and the need for better coordination
among public bodies.

The fifth direction relates to electronic democracy and public participation.
The development of e-petitions, public consultations, participatory budgeting,
open data portals and digital feedback channels expands the possibilities for
citizens to influence decisions. However, digital participation may remain

symbolic if it is not connected with decision-making procedures, feedback
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obligations and accountability mechanisms. Therefore, e-democracy should be
considered not as a separate supplement to e-governance, but as one of the core
components of people-centred good governance.

Despite the significant number of publications, the applied question remains
insufficiently developed: how should Ukraine design an integrated model in which
national digital infrastructure, regional implementation capacity and local
participation jointly produce good governance outcomes? The existing titles of
Slipchuk’s published works and conference materials already cover administrative-
legal principles, general mechanisms of e-governance, normative support, foreign
experience, cyberspace in military operations, higher education digitalization and
digital resilience. The present article therefore deliberately focuses on another
angle - people-centred interoperability as a practical model for linking digital
infrastructure with public value, service accessibility and multi-level governance.

Purpose of the article. The purpose of the article is to substantiate a people-
centred interoperability model of e-governance as an instrument for implementing
good governance in Ukraine. The achievement of this purpose requires: clarifying
the relationship between e-governance and good governance; identifying the levels
and components of people-centred interoperability; determining the role of
national, regional and local actors; and formulating practical recommendations for
improving digital public administration in the conditions of martial law, European
Integration and post-war recovery.

Presentation of the main material of the study. E-governance should be
understood as a system of institutional, legal, technological, organizational and
communication relations that enable public authorities to provide services,
exchange data, involve citizens and make decisions through information and
communication technologies. In this interpretation, digital tools are not self-

sufficient. They acquire public value only when they change the quality of
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interaction between the state and the citizen: make it faster, clearer, safer, more
transparent, more inclusive and less dependent on personal discretion of officials.

Good governance provides a normative framework for evaluating this
transformation. If the principle of openness is applied, e-governance must ensure
access to public information, open data and understandable explanations of
administrative decisions. If accountability is applied, digital systems must leave
verifiable traces of actions and allow citizens to appeal or correct decisions. If
efficiency is applied, electronic services must reduce unnecessary administrative
steps and paper circulation. If people-centredness is applied, services must be
designed according to life situations rather than according to the internal structure
of institutions.

The proposed model is based on the concept of people-centred
interoperability. In the usual technical sense, interoperability means the ability of
information systems and registers to exchange data. In the public-administration
sense, it should be broader. People-centred interoperability means the coordinated
ability of legal norms, public institutions, digital platforms, administrative
procedures and communication channels to support a citizen's interaction with the
state without duplication, excessive paperwork, unjustified delays or exclusion.
Thus, interoperability should connect not only databases but also responsibilities,
standards, services and feedback.

The first level of the model is legal interoperability. It determines whether
different public bodies may lawfully collect, process, exchange and use data. For
Ukraine, this level includes legislation on electronic documents, electronic
identification, trust services, personal data protection, public electronic registers,
cybersecurity, open data and administrative procedures. Legal interoperability is
essential because a technically possible data exchange may be unacceptable if the

purpose, legal basis, consent, access rights and responsibility are not defined.

326



STREDOEVROPSKY VESTNiK PRO VEDU VYZKUM. 2026. Vol. 3. Ne 6.

Therefore, the further development of e-governance requires harmonization with
EU data-protection and digital-identity standards.

The second level is institutional interoperability. It concerns the distribution
of functions among central executive bodies, regional administrations, local self-
government bodies, service centres and digital-system administrators. The
dissertation material emphasizes that the national level should provide unified
rules, platforms and standards, whereas the local level fills digital tools with
concrete content and adapts them to the needs of communities. Institutional
interoperability is achieved when these levels do not duplicate one another but
form a coherent chain: the state defines the architecture, regions coordinate
implementation, and communities provide direct service interaction with citizens.

The third level is data interoperability. Its practical foundation in Ukraine is
the electronic interaction of registers, particularly through the Trembita system.
Data interoperability implements the once-only principle: citizens should not
repeatedly provide information that is already available to the state. In practice,
this reduces the number of certificates, paper documents and visits to public
offices. However, data interoperability must be combined with data quality,
cybersecurity, auditability and minimization of access. Otherwise, the expansion
of data exchange can create new risks instead of solving old problems.

The fourth level is service interoperability. It means that electronic services
should be organized around user needs and life events. For example, displacement,
birth of a child, loss of documents, damage to housing, registration of business
activity or obtaining veteran-related support are not isolated bureaucratic actions.
They involve several institutions and several types of data. A people-centred
electronic service should guide the user through the whole administrative path
rather than force the user to understand the internal division of competence among

agencies.
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The fifth level is communication interoperability. Digital governance cannot
rely only on portals and applications. Citizens need clear information about their
rights, service algorithms, required documents, deadlines, appeal procedures and
data-protection guarantees. Communication interoperability means that
information is consistent across websites, mobile applications, administrative
service centres, hotlines, community offices and social networks. This is
particularly important under martial law, when citizens may be displaced, lose
documents, have limited access to internet or need urgent assistance.

The sixth level is participatory interoperability. It connects e-governance
with e-democracy. Citizens should not only receive digital services but also
influence public decisions through consultations, petitions, participatory
budgeting, digital surveys, open-data analysis and public monitoring. Participatory
interoperability means that feedback is not lost in the system: it is registered,
analyzed, transmitted to the responsible authority and reflected in decisions or
public explanations. Without this level, digital government may become
administratively efficient but democratically weak.

The national dimension of the model includes the development of a unified
digital infrastructure. Its core components are national registers, electronic
identification, trust services, interoperable data exchange, cybersecurity standards,
open data, state portals, digital documents and integrated public-service platforms.
This level is responsible for ensuring equality of standards across the country. A
citizen should not lose access to basic public services because of the region of
residence, displacement or the administrative capacity of a particular community.

The regional dimension includes coordination of implementation. Regional
authorities have to adapt national digital tools to territorial conditions, support
communities, analyze service gaps, coordinate recovery needs, ensure continuity
of public administration and collect feedback from service users. In frontline and

de-occupied territories, the regional dimension is connected with emergency
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communication, remote access to services, preservation of registers, support for
internally displaced persons and protection of critical information infrastructure. In
relatively safe regions, the emphasis may be on service load, integration of
displaced persons, expansion of administrative service centres and digital
inclusion.

The local dimension is the most visible for citizens. Communities organize
access points, municipal services, local registers, electronic queues, school and
health-care-related digital services, local consultations, public-budget platforms
and open data on community assets. Local e-governance should not be reduced to
the purchase of software. It requires trained staff, service standards, accessible
premises, reliable communication with residents and capacity to use national
platforms correctly. A community that lacks institutional capacity may formally
have access to digital tools but fail to transform them into better governance.

A people-centred model also requires inclusion. Digitalization may reduce
administrative barriers for many users, but it can increase exclusion for those who
lack devices, internet access, digital literacy, language accessibility or trust in
online systems. Therefore, the digital state should preserve alternative channels:
administrative service centres, mobile service teams, assisted digital access points,
telephone support, community mediators and paper-based solutions for
exceptional cases. The goal is not to force everyone into one digital channel but to
ensure that every person can receive a service safely and conveniently.

Another component is cybersecurity and digital trust. Under wartime
conditions, public digital infrastructure is a target of attacks. Trust in electronic
governance depends not only on user-friendly interfaces but also on the
confidence that data will be protected, services will remain available, and errors or
unauthorized actions can be detected. For this reason, cybersecurity, backup

systems, cloud resilience, access control, regular audits and incident-response
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procedures must be considered part of good governance, not only part of
information technology management.

The model can be operationalized through a public-administration cycle.
The first stage is diagnosis: authorities identify which services are fragmented,
duplicated, inaccessible or vulnerable. The second stage is legal and institutional
alignment: responsibilities, data-exchange rules and service standards are clarified.
The third stage is digital redesign: procedures are simplified before being
converted into electronic form. The fourth stage is implementation: platforms,
registers, access points and staff training are deployed. The fifth stage is
monitoring: user satisfaction, processing time, error rates, accessibility and
security incidents are measured. The sixth stage is correction: services are
improved on the basis of evidence and feedback.

This cycle is especially relevant for administrative services related to
wartime needs. Internally displaced persons, veterans, families of fallen defenders,
citizens whose housing has been damaged and businesses relocating to safer
regions often interact with several institutions simultaneously. The quality of
governance is determined by whether these interactions are integrated. For
example, an internally displaced person may need confirmation of status, social
payments, registration of children in school, access to medical care, employment
support and housing assistance. A people-centred interoperable system should not
treat these as unrelated actions but as elements of one life situation.

The proposed model differs from a purely technological approach. It does
not start with the question of what platform should be introduced, but with the
question of what public value should be created. Public value in this context
includes time saved by citizens, reduced corruption risks, fewer administrative
visits, improved transparency, greater accessibility, better data quality, stronger

participation and more reliable protection of rights. The measurement of e-
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governance should therefore include not only the number of digital services but
also their impact on trust, convenience, fairness and administrative outcomes.

A practical example may be the development of local digital services on the
basis of national infrastructure. The state provides secure identification, register
exchange and legal standards. The region coordinates implementation and
identifies territorial priorities. The community uses these tools for local services
such as electronic queues, permits, school enrollment, consultations, public-budget
voting or information about recovery projects. Citizens receive services and
provide feedback. This chain shows that e-governance becomes effective when all
levels are connected through common standards and shared responsibility.

Another example concerns open data and accountability. Publishing datasets
Is important, but people-centred interoperability requires that open data be
connected with understandable dashboards, public explanations, monitoring of
projects and feedback channels. For recovery policy, open data should allow
citizens to see which projects are planned, how they are funded, what stage they
are at, who is responsible and how to report problems. This converts digital
transparency into a real accountability mechanism.

The article proposes several practical recommendations. First, the
development of e-governance should be guided by an explicit people-centred
interoperability principle. This principle should be reflected in strategic
documents, service standards and digital-transformation plans. Second, the
simplification of administrative procedures must precede their digitization.
Otherwise, digital tools will reproduce bureaucratic complexity. Third,
interoperability projects should include legal, institutional, data, service,
communication and participatory components, not only technical integration.

Fourth, regional and municipal capacity-building should become a
permanent element of digital-state policy. Officials need skills in data governance,

cybersecurity awareness, user-centred service design, public communication,
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digital participation and evaluation. Fifth, digital inclusion should be treated as a
criterion of service quality. Every major digital service should be assessed
according to its accessibility for elderly people, people with disabilities, displaced
persons, rural residents and persons with limited digital skills. Sixth, electronic
services should be monitored through indicators of user experience, processing
time, error correction, appeal rates and citizen satisfaction.

Seventh, Ukraine should continue alignment with EU digital standards. This
includes personal data protection, electronic identification, trust services,
interoperability, open data and responsible data governance. Such alignment is
necessary not only for formal European integration but also for creating a trusted
digital environment in which Ukrainian citizens and businesses can interact with
public authorities and European partners. Eighth, participatory tools should be
linked with decision-making obligations. Public consultations and digital feedback
should result in published responses, explanations or revisions of policy decisions.

The expected result of implementing the model is a transition from
electronic administration to digital good governance. Electronic administration is
mainly about converting procedures into electronic form. Digital good governance
Is broader: it makes public administration more transparent, accountable,
inclusive, effective and oriented toward public value. For Ukraine, this transition
is especially significant because the digital state has already demonstrated its
resilience under extraordinary conditions. The next step is to deepen the
connection between resilience, European standards and everyday service quality.

Conclusion. The development of e-governance in Ukraine should be viewed
as a strategic instrument for implementing good governance rather than as a
separate technological reform. The dissertation material confirms that electronic
services, digital documents, register interoperability, cybersecurity, open data and
e-democracy tools have become essential for the modernization of public

administration, especially under martial law and European integration.
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The article substantiates a people-centred interoperability model that
connects legal, institutional, data, service, communication and participatory
dimensions of e-governance. The model emphasizes that interoperability should
link not only information systems but also administrative responsibilities, service
standards, citizen feedback and public accountability. National authorities provide
common infrastructure and standards; regional authorities coordinate
implementation and adaptation; local self-government bodies ensure direct
interaction with citizens and community participation.

The proposed approach allows e-governance to be evaluated through good-
governance outcomes: transparency, accountability, efficiency, inclusiveness, trust
and protection of rights. Practical implementation requires simplification of
procedures before digitization, harmonization with EU standards, strengthening of
regional and municipal capacity, preservation of assisted access for digitally
vulnerable groups, cybersecurity measures and integration of participation tools
into decision-making. Further research should focus on empirical testing of this
model in selected Ukrainian regions and on the development of indicators for

evaluating the public value of digital services.
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