MIEKHAPOIHUU oy 005t )
HAYKOBHUU KYPHAUI
«IHTEPHAYKA»

INTERNATIONAL
SCIENTIFIC JOURNAL
«INTERNAUKA»

vdRh>
IHTEPHAYKA

BupaBHUYM i pim

QLA

Ne 3(170) /2025




MI;KHAPOIHUU HAYKOBHUU KYPHAJI
«JHTEPHAYEKA»

INTERNATIONAL SCIENTIFIC JOURNAL
«INTERNAUKA»

Csidouymeo
npo 0epacasHy peecmpauyiio
OpyK0o8aH020 3ac00y Macosoi iHghopmayil
KB Ne 22444-1234411P

SO0IPHUK HAYKOBUX NPALD

Ne 3 (170)

Kuis 2025



BBEK1

YIK 001
M-43
e‘ beta version OAJ I Open Academic ’Z[;;‘;Z""C'e‘
PBN = Polska Bibliografia Naukowa het Journals Index _inder_
iINFOBASE INDEX E23
unw’":"‘\_j o = l‘ -
#h\ ) HanionanpHa 6i61i0Teka YRpainm ULRICHSWEB™ = Crossref
b ACQdemiCKeys L ll\It“Hi B. 1 (B'e])Ha(,:(cmcb}o ‘ bt GLOBAL SERIALS DIRECTORY ’ gggir;t};mder ch‘l;%}:
UNLOCKING ACADEMIC CAREERS r

IToBHuit GiGTiorpadgiunmii onuc Beix crareit MisKHAPOIHOT0 HAYKOBOTO :KypHAITY «|HTepHayKa» IIpejcTasiie-
Ho B: Index Copernicus International (ICI); Polish Scholarly Bibliography; ResearchBib; Turkish
Education Index; HayxoBa mepioguka Ykpaiuu.

JKypHan zapeecTpoBaHO B MIXXKHAPOMHUX KaTAJIOTaX HAYKOBUX BUIAHb TA HAYKOMETPUUYHMX 0a3ax JaHUX:
Index Copernicus International (ICI); Ulrichsweb Global Serials Directory; Google Scholar; Open Academic
Journals Index; Research-Bib; Turkish Education Index; Polish Scholarly Bibliography; Electronic Journals
Library; Staats- und Universititsbibliothek Hamburg Carl von Ossietzky; InfoBase Index; Open J-Gate; Aca-
demic keys; Hayxkosa niepioguka Yxpaiuu; Bielefeld Academic Search Engine (BASE); CrossRef.

B sxypHaJti omy6s1ikoBaHI HAYKOBI CTATTI 3 aKTyaJIbHUX NPO0JIEM CyYacHOl HAYKHU.

Marepianu my6IiKyI0TbCSA MOBOI OPUTIHAJY B aBTOPCHKIN PeIaKIIii.

Penaxriia e 3aBkmIu OIiIAe IyMKH 1 TIOTJIAAM aBTOPA. BiAIoBiMa IbHICTE 32 MOCTOBIpPHICTh (haKTIB, iMeH,
reorpa(iuHUX HA3B, IIUTAT, ITUEP Ta IHIITUX BiOMOCTEH HECYTh ABTOPH IIyOIIIKAIIIA.

Y BignoBigHOCTI 13 3akoHOM YEpainu «[Ipo aBropchbke IpaBo i CyMIKHI ITpaBa», IIPU BUKOPHUCTAHHI HAYKOBUX
imeit 1 Marepiasis i€l 36ipKu, ITOCUIAHHA HA aBTOPIB TA BUAAHHA € 000B A3KOBUMHU.

© Asropu crareit, 2025
© Mizkunapoguwuii HaykoBuii :xypHau «l[HrepHayka», 2025



Pedaxuiiina konezis:
TNostoBa pemaxiriiinoi koserii: Kamincbka Teraua I'puropiBHa — MOKTOP €KOHOMIYHHUX HAYK, ITpodecop
(Kuis, Ykpaina)
3acTymHUK ToJI0BU pemakiiitinoi koserii: Kypuiao Bomogumup IBaHOBHUY — [OKTOp IOPUANYHUX HAYK,
mmpodecop, 3aciry:keHuit opuct Yrpainu (Kuis, Yrpaina)
3acTymHUK To10BU pefakiiiinoi koserii: Tapaceunko Ipuna OsekciiBHa — MOKTODP €KOHOMIUHUX HAYK,
npodecop (Kuis, Ykpaiua)

Po30din «<EKOHOMIYHI HayKu»:

Yinen pemaxkiriiiaoi koserii: Ajsie Illadga Tuduric orstm — qOKTOP €KOHOMIUHMX HAYK, Ipodecop, WieH
Panu — mayxosuii cekperap ExcriepTHoi pagu 3 ekoHOMiuHUX Hayk Buroi Arecraritinoi Komicii mpu [Tpesu-
menToBi Asepbaimxancerol Pecriy6iriku (Cymrait, Asepbaiimkanceka Pecrry6irika)

Yien pemakrriiitnoi kosierii: Bamauok Isan @egopoBUY — JOKTOP €KOHOMIUHUX HAYK, ITpodecop (IBa-
HOo-OpaHKIBCBE, YKpaiHa)

Uisten penmakriitinoi koserii: Bapmam Cepriit BotoguMupoBuY — M0KTOP €KOHOMIUHHX HAYK, ITPodecop
(Kuis, Ykpaina)

Uien pepmaxiiiinoi kosrerii: Bormgap Mukosa IBaHoBHY — MOKTOP €KOHOMIUHHUX HAyK, mpodecop (Kuis,
VYkpaiua)

Unen pemaxiiitaoi kosterii: Beasamos Tanar EnBepoBry — 0KTOp €KOHOMIUHUX HAYK, morieHT (Kuis, Yxpaina)

Yien pepaxiriiiaoi koserii: BmoBenko Harania MuxaiiiBHA — TOKTOP €KOHOMIUHHMX HAYK, Ipodecop
(Kuis, Ykpaina)

Uiten penakriitinoi kosterii: ['o6auk Bosmogumup BacuisoBHY — JOKTOP €KOHOMIUHUX HAYK, KAHIUIAT
(dimococrrnx HayK, Tpodecop, 3aciyxeHunii ekoHoMict Yrpainu (Mykauese, Ykpaina)

Uisten penmakiiitiaoi kosterii: I'puuabko Ana IlaBxiBHA — MOKTOP €KOHOMIUHMX HAYK, mpodecop (Xapkis,
VYkpaiua)

Uisren pemaxkiriiiaoi kosterii: I'ymasenko JIro6oB BacuiaiBHa — MOKTOp €KOHOMIUHUX HAYK, ITpodecop (Biu-
HUIA, YKpaiHa)

Yiten pemaxkiriiinoi kosterii: Jdepiit Bacuas AHTOHOBHY — MOKTOP €KOHOMIUHUX HAYK, mmpodecop (TepHo-
iIb, YKpaiHa)

Yinen penakiiiinoi kosterii: Jleancexkno Muxkosia [IaBjioBuY — MOKTOP €KOHOMIUHUX HAYK, ITpodecop,
ueH-KopecnoHaenT MixKHapoaHOT akageMil iHBEeCTHITIHN 1 eKOHOMIKK OyqiBHUIITBA, akageMik Arxamemii Oy/miB-
HUIITBA YKpaiHu Ta YKpaiHCbKol TexHoJoriunoi akamemii (Kuis, Ykpaina)

Ynen penakiiiinoi kosterii: JImurpenko Ipuna MukosaiBHa — JOKTOP €KOHOMIYHUX HAYK, ITpodecop
(Kuis, Ykpaina)

Unen penakiritinoi kosterii: {paran Osena IBaniBHa — m0KTOp eKOHOMIUHMX HAYK, Tpodecop (Kuis, Yrpaina)

Uisten pepaxiitinoi kosterii: Emine Jleiia Kuar — mokTop eKOHOMIUHUX HAYK, moieHT (Typeuunta)

Yisten penmaxkiriiiaoi koserii: €Edimenko Hagia AuaTosriiBHA — IOKTOpP €KOHOMIUHMX HAyK, mpodecop (Yep-
Kacu, YEpaiHa)

UisteH pemaxkiriiiaoi koserii: 3apyubka Osena IlaBiaiBHa — MOKTOP eKOHOMIUHUX HAYK, ITpodecop ([uimpo,
VYkpaiua)

Yisten pemakiritinol koserii: 3axapin Cepriit BoroguMupoBuY — I0OKTOP €KOHOMIUYHUX HAYK, CTAPIIHE
HAyKOBU criBpobiTHUEK, mpodecop (Kuis, Ykpaiua)

Usten pemaxkirititoi kKosierii: 3esicko Inaa MuxaiiiBHa — JOKTODP €eKOHOMIUHUX HAYK, IPOdecop, akaaeMik
Axamemii ekoHoMiuHUX HayK Ykpainu (Kuis, Ykpaina)

Yisten pemakritiaoi Koserii: 3ock-Kiop Mukosa BamepifioBuu — J0KTOp €eKOHOMIUHUX HAYK, IIpodecop
(ITonraBa, Ykpaiua)

Ynen pepakiiiinoi kosierii: Inpuyk IlaBmo I'puropoBuy — m0KTOP €KOHOMIUHUX HAYK, Mo1eHT (JIbBIB,
VYkpaiua)

Usen penaxiritinoi kosterii: Kapimkymos dKacyp IMman6oeBud — moKTOp eKoHOMIUHMX HayK, gorteHT (Tarm-
keHT, Pecriy6itika Y30ekucram)

Yien pemaxiriiiaoi koserii: Kimouan B’sueciap BacuiboBUY — JOKTOP €KOHOMIUHUX HAYK, ITpodecop
(Muxosais, Ykpaina)

Uien pepaxiriiiaoi kosrerii: Kommmok Oxcana IBamiBHA — OKTOP €KOHOMIUHMX HAYK, mpodecop (JIbBiB,
VYkpaiua)

Usten pemaxiritinoi kosterii: KpaBuenko Onbra QnekciiBHa — JOKTOp €KOHOMIUHUX HAYK, mpodecop (Kuis,
VYkpaiua)

Uisten pemaxiritinoi kosterii: Kypmimo Jlrommuna IsumopiBHa — MOKTOp €KOHOMIUHMX HAyK, mpodecop (Kuis,

VYkpaiua)
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Ysen pemakiiiiinoi koserii: Kyxmenko Oser BacuiboBHY — [TOKTOP €KOHOMIUHNX HAYK, mipodecop (Kuis,
Yxpaina)

Ysen pemaxiriiiaoi koserii: JIoiiko Basepia BikTopiBHa — 0KTOp eKOHOMIUHUX HAYK, mpodecop (Kuis,
Yxpaina)

Ynen pemaxkriitinoi kosterii: JlJoxanosa Harana OJiekciiBHA — IOKTOP eKOHOMIUHUX HAYE, mpodecop (JIbBiB,
Yxpaina)

YjieH pegaxiiiiaoi koserii: Manxix Mukona MocHmoBraY — H0KTOp €KOHOMIUHIX Hayk, npodecop (Kuis,
Yxpaina)

UYisten pepmaxiiiiiuoi xosterii: Miryc Ipuna IlerpiBHa — M0KTOp eKOHOMIUHHUX HayK, mpodecop (Uepkacwu,
Yxpaina)

Ysren pemakriiiaoi koserii: Himenko Biramii CeprifioBua — noxTop ekoHOMIUHUX HaykK, moreHT (Omeca,
Yxpaina)

Yisen pemaxiiiiiaol koserii: Omiliank Onexkcanap BacuaboBUY — OKTOP €eKOHOMIUHUX HAYK, IIpodecop
(XapkiB, Ykpaiua)

UYisen penmakritiaoi koserii: Ocmaruyenko Bomogumup OrekcaHapoBHUY — [IOKTOP €KOHOMIUHUX HAYK,
mpodecop (Kuis, Ykpaiua)

Ysen pemaxiiitiaoi koserii: Oxpimenko Irop BiTasmifioBud — T0KTOp €KOHOMIUHHUX HAYE, podecop (Kuis,
Yxpaina)

Yien pepaxiriiiaoi koserii: Ilacka Irop MukosiaiioBuu — I0KTOp €KOHOMIUHUX HayE, mpodecop (Bina
IepkBa, Yxpaiua)

Ysen pemaxiriiiaoi kosterii: PagymoBa Karepuuaa MukosiaiBHa — MOKTOP €KOHOMIUHUX HAYK, ITpodecop
(Kuis, Ykpaiua)

Ysen pemaxiiitinoi koserii: Pamebkmit Augpiit FOpitoBuu — 10KTOp €KOHOMIUHMX HayK, mpodecop (Kuis,
Yxpaina)

Usen penaxkiriiiuol kosterii: CesiBepcroBa JIrommuia CepriiBHa — I0KTOp €KOHOMIUHUX HAYK, ITpodecop
(Kuis, Ykpaiua)

UYisten pepaxiriiiaoi kosterii: Ckpunuuk Maprapura IBaniBHa — T0KTOpP €KOHOMIUHUX HAYEK, ITpodecop
(Kuis, Ykpaiua)

Ysren pepaxiiiiaoi kosterii: Cmoutin Irop BameHTHHOBHY — MOKTOpP €KOHOMIUHUX HAYK, ITpodecop (Kuis,
Yxpaina)

Yisen pemakriiinol koserii: Cyamosa Omecsa OsrekcaHapiBHa — TOKTOP €KOHOMIUHUX HAYK, mpodecop,
akameMik Axkanemii ekoHOMIUHUX Hayk Ykpainu (Kuie, Ykpaina)

UYisen penmaxkriiivoi kosterii: TaukmaeBcska Haramia CraHiciiaBiBHA — TOKTOP €KOHOMIUHHUX HAYK, ITPO-
(ecop (Xepcon, Yrpaiua)

Ysen penaxiiiinoi kosterii: Tokap Bosogumup BoroguMupoBHd — T0OKTOP €KOHOMIYHUX HAYK, ITpodecop
(Kuis, Ykpaiua)

Ysen penaxkiriiiuol kosterii: Tynsunacbka CBiTiiana QiiekcaHAPiBHA — TOKTOP €KOHOMIUHUX HAYK, ITPO-
ecop (Kuis, Ykpaiua)

Ysen pemaxiriitaoi koserii: Ym:keBcebKka JIroogmuiaa BiTasiiBHa — JOKTOp €KOHOMIUHHUX HAYK, ITpodecop
(GKuromup, Yrpaina)

Uien penaxiiiitoi Koserii: llleruyk pociaaB BacuiaboBUY — qOKTOP €EKOHOMIUYHUX HAYK, CTAPIINUI HAY-
KoBUI criBpobiTHUK, morieHT (HoBoBosnuceE, Botuucbka 0041., Yrpaina)

Ynen penmaxiiiinoi koserii: llmakapyk Jligia BacumiBHa — MOKTOp €KOHOMIUHMX HAYK, ITPOGecop, WieH-Ko-
pecriougenT HAH Vkpaiuu (Kuis, Ykpaiua)

Ynen pemaxkiriiiaoi kosterii: Illlmax BajsieutrnH ApkagifioBHY — [IOKTOP eKOHOMIUHMX HayK, mpodecop (Kuis,
Yxpaina)

Yisen pemaxiiiiiaoi kosterii: CKkpuHBKOBChKHE Pyciian MUKOJIaioOBAY — KaHIWIAT €KOHOMIUHUX HAYK,
mpodecop (JIbBiB, YEkpaina)

Ysen pemaxiriitaoi kosterii: Cyaronos Illepanu HypanaueBuda — fqoxTop (istocodii 3 eKOHOMIUHUX HAYK
(PhD) (Tamkenrt, Pecrry6itika Y36ekucram)

Ysren pemakriiinoi koserii: Peter Bielik — Dr. hab. (Ciiosareka Pecrry6itika)

Ysen penakuiitaoi kosterii: Eva Fichtnerova — University of South Bohemia in Ceské Budgjovice (Yecska
Pecmiy6iika)

ien pepaxmiiinoi koserii: Jozsef Kaposzta — Dr. hab. (Yropuguua)

Ysen penmakriiinoi koserii: Henrietta Nagy — Dr. hab. (Yropiuaa)

Ysen pemakriiinoi koserii: Anna Tor6-Dunay — Dr. hab. (Yropmuma)

Uien pepaxiiinoi koserii: Miroslaw Wasilewski — Dr. hab., Associate professor WULS-SGGW (IToJibira)

Uiten pemakiiiinoi kojierii: Natalia Wasilewska — Doctor of Economic Sciences, professor UJK (ITosibia)



Po3din «IOpuduuni nayku»:

Usten pemakitiiinoi kosierii: ApicroBa Ipuna BacuwiaiBHa — q0oKTOp IOpUAUYHUX HayK, mpodecop (Cymu,
VYkpaiua)

Uisen pemakriiiinoi koserii: Boumapenko Irop IBaHoBHY — IOKTOP IOPUIUYHUX HAYK, ITpodecop (BpaTuc-
nasa, CioBarpka Pecriy6itika)

Yiten pepaxiitiaoi koserii: ['amyusko BasmenTnn BacuasoBUY — [IOKTOP HOPUIUYHUX HAYK, ITpodecop
(Kuis, Ykpaina)

Uisen pemakiiiiinoi kosterii: I'osmoBko Osiekcanap MuUKOIaHOBHY — TOKTOP IOPUINIHUX HAYK, IIpodecop,
saciy:xeHul opuct Yipainu (Xapkis, Ykpaina)

Unen penaxiitiaoi Kosierii: I'poxonscskuit Bosromumup JIrogBHTroBHY — MOKTOP IOPUAUYHUX HAYK, IIPO-
decop (Opeca, Yrpaina)

Uien pemaxkritinoi koJsierii: Aymni6a €srenia BosoguMupiBHa — MOKTOp IOPUAMYHUX HAYK, IIpodecop
(PiBue, YkpaiHa)

UisteH pemaxiiitinoi Koserii: Imanau Maromen Hari — okTop :0puauuHUX HAYK, Ipodecop (Asepbaiimkan)

Uisen pepakriiiaoi koserii: Kamo:xuauit PocTuciaB AHAPiHoOBHY — JOKTOP IOPUAUUYHUX HAYK, ITPodecop
(Kuis, Ykpaina)

Uien pemakiiiiaoi kosterii: Knmemmnapesknit Mukosia MHUKOIaOBHY — [IOKTOP HOPUANYHUX HAYK, TIPO-
decop (Kpusuii Pir, Ykpaiua)

Uisren pemaxiriiiuol koserii: Kpapuyk Map’ana IOpiiBaa — mokTop oopunnauux Hayk, mpodecop (Tepwo-
Tk, YKpaina)

Uisen pemakriiinoi koserii: Kypuiao Inma BosmogumMupisHa — MoKTOp I0PUAUUHUX HAYK, mpodecop (Kuis,
VYkpaiua)

Uisen pemakiiiiaoi kosterii: Jlereubkuit Mukosia IBanHoBHY — MOKTOp IOPUAUUHUX HAYK, mpodecop (Kuis,
VYkpaiua)

UisteH pemaxiiitinoi koserii: Jlopemana [ixkaui Aryipe — mokrop mpasa, mmpodecop (Itamiticeka Pecmy6utika)

Uisten pepaxiriiinoi kosterii: Jlopeunmaiiep IlIredan — mokrop 0pUINYHUX HAYK, mpodecop (Ayrcoypr,
deneparuBHa Pecniy6stika Himeuuwnna)

Yien pemaxiiiiiaoi koserii: MeasHuuyk Oiabra @egopiBHa — IOKTOP IOPUAUUYHUX HAYE, rTpodecop (Bin-
HUIA, YEpaiHa)

Usren pemaxiiiinoi kosterii: Mycradazane Airrern IHrimaé — moKTop IOPUIUYHNX HAYK, ITPOdecop, TUPEKTOP
Iacruryry mipaBa Ta npas goguau Hartionansaoi Axkagemii Hayk Asepbaiimxany, memyrar Miuni Memxiticy
Asepb6aiimkancekoi Pecriy6miku (Asepbaiimxan)

Uisten penmaxkiriiiaoi kosterii: Mymenok Bikrop BacruiboBHY — MOKTOP IOPUINYHUX HAYE, podecop (Kuis,
VYkpaiua)

Uisten penmaxkiriiiaol kosterii: OBuapyxk Cepriit CraHiciaBoBHY — JOKTOD IOPUIUYHUX HAYK, moreHT (Kuis,
VYkpaiua)

Uisten pemaxiiiiinoi kosterii: OMensuyk Bacuiabs AHAPiOBHY — [JOKTOp IOPUAUIHUX HAYK, mpodecop (Kuis,
VYkpaiua)

Uisten pemaxiritinoi kKosterii: Ocranenko Ouekciit IBaHOBHY — MOKTOp IOPUAUUHUX HAYE, Ipodecop (JIbBIB,

VYkpaiua)

Yiren penmakriiinoi koserii: [ImBoap IOQpiit IropoBuu — moxrop disocodii B ramysi mpasa, qouent (Kuis,
VYkpaiua)

Uisen penaxriitaoi koserii: IlosuaxkoB Cnaprak IleTpoBuu — MoKTOp IOPUAUIHUX HAYK, HorteHT (Binuus,
VYkpaiua)

Uisten pemaxiiiiiaoi koserii: CiTmumuanit Onexcauap IleTrpoBuy — I0KTOP IOPUAUUHUX HAYK, ITPOdecop
(Kuis, Ykpaina)

Unen penariitizoi kosterii: Cumop BikTrop JAMITPOBIY — OKTOP IOPUIMYHIX HAYK, IIpodecop (YepHibrr, Yipaina)

UYisten pepaxiiiiaol kosterii: Omidiauk AHarostiin FOXxuMoBHY — KaHIUIAT PUANYHUX HAYK, IIPodecop
(Kuis, Ykpaina)

Uien pemaxiiiiinoi kosierii: @yura PacriciaaB — kaugumar opugquuHux Hayk, goreHT (CiiagroBidoBo,
CnoBampka Pecriy6itika)

Uisren pepaxiitinoi kosterii: Ximiu Ousra MukosaiBHa — xaununar opuanunanx Hayk (Kuis, Yepaina)

Po30din «Texniuni nayxku»:
Ynen penmaxiritinoi koserii: BesikoB Anarostiit CepadiMoBUY — MOKTOP TEXHIYHUX HAYK, IIpodecop
(duinpo, Ykpaiua)
Uien pemaxiiiinoi koserii: Kyzsmin OQser BosromuMupoBuY — [I0KTOp TEeXHIUHUX HAYK, morieHT (Kuis,

VYkpaiua)
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Ysen pemaxiiitinoi Kosterii: JIynenko Irop AHaTo/mifioBHY — JOKTOP TEXHIYHUX HayK, mpodecop (Kpemen-
uyK, YKpaiHa)

Ysen pemaxiiitinoi Koserii: Measuuk BikTopis MukoaiBHA — OKTOp TeXHIYHUX HAYK, mpodecop (Kuis,
Yxpaina)

Ysen penaxkiriiinol kosterii: Pymsaunes Auarostiit OireKcaHgpoOBHY — JOKTOP TEXHIUHUX HAYK, ITpodecop
(Kpamaropcek, YEpaina)

Yisen pemaxkiriiiaoi kosterii: Cepreiiuyk Osrer BacmiasoBHY — TOKTOP TeXHIUYHUX HaYK, Tpodecop (Kuis,
Yxpaina)

Ynen pemaxkiiititoi koserii: Cremanos Osiekciit BikTopoBrmu — MOKTOp TeXHIYHUX HAYK, mpodecop (Xapkis,
Yxpaina)

Uisten pepaxiriiiaoi kosterii: Ya6an Biramiit BacuasoBHY — MOKTOP TeXHIUHUX HAYK, mpodecop (Kuis,
Yxpaina)

Uen pemakiiiiaoi Kosterii: Asms-AG6a6Hex Xacan Asti Kacem — kanmumaT rexHiuanx Hayk (AMMaw, ropnaHiﬁ)

Ysten pemakiriiinoi Kosierii: ApTioxoB ApreM €BreHoBHY — KaHIUAT TeXHIYHUX HAYK, moieHT (Cymmu,
Yxpaina)

Ynen pemaxkiiitinoi koserii: Bammp6eiuni Agasar IeMaisn — kaHaumaT TeXHIYHUX HAYK, TOJIOBHUM HAYKOBUHA
crreriasmicr (Baky, Asep6aiimkancbka Pecriy6itika)

Uien pemaxiitinoi kosierii: KaGymoe HoziMikoH AGOyKapiMOBHY — JIOKTOpP TEXHIUYHUX HAYK, JOI[EHT
(Pecniy6Jtika Y306exkucraH)

Ysen pemaxiriiiaoi kosterii: Koubkos I'eopriit IropoBuy — kauguaaT TeXHIYHUX HAYE, rmpodecop (Kuis,
Yxpaina)

Ysen penaxiritinoi kosterii: Ilouy:xkeBckmit Qsier JIMUTPOBHY — KAHIUAAT TEXHIYHUX HAYK, moreHT (Kpu-
Buii Pir, Yipaiua)

Ysren pemakiriitaoi kosterii: CanskoB Ilerpo MukosiaiioBHY — KaHIUAAT TEXHIYHUX HAYK, HoeHT ([Himn-
po, Ykpaiua)

Pozdin «Iledazoziuni HayKu»:

Unen pemaxiiituoi koserii: Kysapa Ipuuaa BopuciBaa — 1oxkTop nmemaroriyaux Hayk, gorenT (JIyupk, Yrpaina)

Ysen pemaxkiriiiaoi koserii: Jliroupkmit AHaTostii OireKciiioBHY — TOKTOP ITearoriyHuX HayK, Impodecop
(Kuis, Ykpaiua)

Usen penaxkiriiiaoi kosterii: Mynmuk Karepuna BiramiiBHa — qoKTOp ITejaroriyumnx Hayk, moeHT (Xapkis,
Yxpaina)

Ysen pemaxkiriitaoi kosrerii: Pu6anko Jlima MukosaiBHa — OKTOP ITearorivaux HaykK, mpodecop (ITos-
TaBa, YKpaiHa)

Uien pemakiitinoi kosterii: OcramitoBcska Ipuna IropiBHa — Kaugumar reqarorivHux HAYK, JOIEHT
(JIyuwk, Yrpaina)

Po3din «Icmopuuni nayku»:
YUnen penaxrriiiaoi koserii: Biman Cepriit OmekcifioBua — mokTop icropuunux Hayk, gorenT (Kuis, Yrpaina)
Ysen pepaxiriiiaoi kosterii: Joop:xkancekuii Onexcanap BosioguMupoBHUY — JOKTOP iCTOPUYHUX HAYK,
mpodecop (UepHwibiri, Ykpaina)
Ysen pemakiriitaoi kKosierii: Ypaszimora Tamapa Bomogumupisaa — PhD in History of Art, mortent (Hyxyc,
Y36exucran)
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Summary. This study examines the content-related aspects and specific features of developing conceptual models
aimed at improving the effectiveness of tourism product management. The relevance of the topic is justified by the need
to enhance management mechanisms in response to global shifts in demand, technological advancements, and in-
creasing requirements for sustainable development. Contemporary theoretical approaches demonstrate a high level of
variability, leading to methodological contradictions in assessing their effectiveness. Some approaches emphasize dig-
italization and innovation, while others focus on sociocultural aspects and the engagement of local communities. The
objective of this research is to systematize scientific perspectives on integrative conceptual models for improving tour-
ism product management, considering modern trends and challenges. An analysis of existing sources has revealed that
technological and marketing aspects are examined in a fragmented manner, and a unified systemic concept is lacking.
Discrepancies have been identified between the emphasis on digitalization and the preservation of traditional forms of
interaction. The author’s contribution lies in formulating proposals for further research directions, which will allow for a
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opment, as well as for industry professionals involved in creating innovative tourism products and promotion strategies.
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digitalization.

ntroduction. Amid rapid digitalization and global

transformation, the tourism industry faces the need
for a radical restructuring of management approaches.
The complexity of tourism product formation, driven
by its multi-component nature and the high degree of
subjectivity in consumer evaluation, necessitates the
search for new management models.

The research problem lies in the fact that existing
frameworks often fail to meet contemporary require-
ments, making it necessary to develop integrative
concepts that enhance competitiveness and improve
the ability to adapt to changing market conditions.
Given these challenges, it becomes crucial to establish
a methodological foundation for creating conceptual
models that increase the effectiveness of tourism prod-
uct management and to formulate recommendations
for their practical implementation.

Each component, from logistical aspects to the
behavioral dimension of service, requires thorough
elaboration and cross-functional coordination. This
comprehensive nature of the product necessitates the
application of a systemic analysis approach, enabling
the identification of key drivers of its formation and
an assessment of how specific elements influence the
overall attractiveness of the offering.

Materials and Methods. Research on conceptual
models for tourism product management encompasses

various approaches, including issues of environmental
sustainability, technological innovations, marketing
strategies, and social aspects.

N.H. Dang and O. Maurer [1] examine tourist be-
havior through the lens of spatial concepts, proposing
a structured model of the relationship between place per-
ception and sustainable practices. V. Roblek and co-au-
thors [7] analyze the evolution of sustainable tourism
theories, identifying paradigm shifts in tourism product
management in the context of global challenges. N.B. Si-
torus and colleagues [9] investigate modern management
practices directly related to the topic under discussion.

L. Ilieva and L. Todorova [3] explore the role of tech-
nological innovations in travel agency management,
proposing a conceptual model for their integration to en-
hance management efficiency. Ch.H. Liu and co-authors
[5] study the synthesis of marketing strategies and big
data in the tourism sector. Yu. Liu and colleagues [6]
apply the confirmatory composite analysis method to
model and evaluate key concepts, allowing for an ob-
jective assessment of strategic decision effectiveness.

D. Kiyak and D. Labanauskaiteé [4] analyze the
potential application of customer relationship manage-
ment (CRM) theory to create a value-based tourism
product. R. Ginanjar [2] examines the involvement
of local communities in tourism development, iden-
tifying the socio-economic effects of such strategies.
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C. Sarmento [8] addresses intercultural interactions,
highlighting their influence on the formation of tour-
ism product identity. D. Sousa [10] employs discourse
analysis to systematize key concepts that define the
nature of interactions within the tourism market.

A review of the sources reveals contradictions in
interpretations of management effectiveness in this
field. Some authors emphasize technological aspects
and digital tools, while others highlight the signifi-
cance of sociocultural determinants. Additionally, the
integration of various approaches into a unified man-
agement model and the quantitative assessment of
strategy effectiveness remain insufficiently explored.

The methodological framework used in this study
includes conceptual modeling, discourse analysis, com-
parison, systematization, and generalization.

Results and Discussion. A tourism product rep-
resents a synthesis of material, informational, and
emotional components, combined into a single offering
for the end consumer. Unlike traditional goods, its
formation is associated with temporal, spatial, and
sociocultural factors [3; 6].

Modern conceptual models of tourism product man-
agement rely on a combination of theoretical develop-
ments and practical methodologies. These models do
not merely involve the implementation of standard
marketing and operational management tools but
focus on the creation of flexible systems capable of
adapting to changing demand. One of the key priorities
is the integration of information technologies, which
facilitate in-depth analysis of consumer preferences

1. Analysis of market

2 Identification of the

and the forecasting of market dynamics. This approach
enables the development of innovative solutions aimed
at optimizing the tourism business value chain.

Effective tourism product management requires
consideration of numerous factors, including economic
conditions, sociocultural influences, consumer psychol-
ogy, and modern information technologies. A model
based on the synergy of various disciplines appears
particularly relevant. Such an approach allows for
a comprehensive analysis of the internal mechanisms
of tourism product formation while also accounting
for external influences, including global trends and
regional specificities. The application of interdisci-
plinary analysis positively impacts the establishment
of new evaluation criteria, where service quality and
customer satisfaction become as significant as econom-
ic performance indicators [1; 4].

The development of integrative conceptual models
follows a sequence of stages (Fig. 1).

Source: compiled by the author based on [1; 3; 7; 10]

At the initial stages, a detailed review of current
trends in the tourism industry is conducted, along
with an assessment of consumer demand dynamics
and the identification of key factors influencing prod-
uct formation. Following this, algorithms for struc-
turing tourism products are developed, considering
their multi-level nature. A crucial stage involves the
formulation of optimization scenarios based on simu-
lation modeling and forecasting.

Prototypes of management solutions are then
tested within experimental tour operator systems,

3. Formation of structure
and concept of tourism
product management

trends, competitive =~ —>  target audience and its —>
environment needs
4. Process modeling, .
integration of digital —> 9 diledlel Gestiboy fd

technologies

adjustment

6. Development of an
implementation strategy

10

7. Performance
evaluation, adaptation to
market dynamics

Fig. 1. Stages of the development of integrative conceptual models for improving the efficiency
of tourism product management

Source: compiled by the author based on [1; 3; 7; 10]
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Table 1

Functionality of innovative analytical platforms

Functionality

Description

In-depth analysis of consumer | Machine learning algorithms facilitate the creation of personalized tourism offers, in-
preferences creasing customer satisfaction levels.

Optimization of tourist flow |The application of digital solutions enables the modeling of optimal logistics schemes,
routes minimizing costs and improving responsiveness to demand fluctuations.

Market trend forecasting

The integration of analytical modules into management systems allows for the antici-
pation of market shifts and real-time adaptation of strategic decisions.

Source: compiled by the author based on [2; 5; 8]

allowing for the timely identification of weak points
and necessary adjustments to the model before its
large-scale implementation. The use of flexible mon-
itoring systems enables rapid responses to external
environmental changes, ensuring the stability of the
developed concepts.

Modern information solutions based on Big Data
processing and artificial intelligence algorithms have
become essential tools for enhancing management ef-
fectiveness (Table 1).

The combination of traditional management meth-
ods with modern digital tools forms a solid foundation

—— Incompatibility with established management systems

— Insufficiently developed digital infrastructure

— Lack of standardized data exchange protocols

Problems
;

Resistance to change on the part of staff

— High costs of integration, adaptation

— Limited availability of qualified professionals

— Uncertainty in the assessment of long-term performance

Fig. 2. Systematization of the problems of introducing conceptual models for improving
the efficiency of tourism product management

Source: compiled by the author based on [3; 5; 8-10]
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for developing adaptive conceptual models. One of the

key aspects is establishing a direct correlation between

the level of innovation activity and the enhancement of
competitive advantages for tourism firms. The imple-
mentation of new information systems contributes to:

* increasing the transparency of management processes
(improved data exchange systems reduce information
asymmetry between business units);

* optimizing business processes (flexible management
models enable timely strategic adjustments in re-
sponse to market dynamics);

¢ strengthening positions in the international market
(the application of innovative solutions facilitates the
creation of unique offerings, significantly enhancing
a company’s attractiveness in the context of global
competition).

Thus, the active integration of modern technolog-
ical developments and analytical methodologies be-
comes a determining factor in the formation of sustain-
able competitive advantages in the tourism industry.

Current market conditions require tourism compa-
nies not only to respond quickly but also to proactively
shape strategic development scenarios. Conceptual
models are characterized by built-in self-correction
mechanisms, which allow for:

* ensuring the adaptability of management systems
(algorithms assist in forecasting demand changes
and promptly adjusting internal processes);

¢ developing development scenarios (the use of simu-
lation modeling and scenario planning enables the
formulation of multiple strategy options, reducing
the risk of critical situations);

* increasing business resilience (system flexibility
allows for effective resistance to both short-term
market fluctuations and long-term structural shifts).

The application of adaptive mechanisms becomes
a crucial element in ensuring the stability and competi-
tiveness of tourism companies amid global uncertainty.

Despite the evident advantages, the implementa-
tion of new conceptual models is associated with sev-
eral challenges (Fig. 2).

One of the most pressing issues is the incompat-
ibility of modern digital solutions with established
management systems within companies. Underde-
veloped infrastructure, the absence of standardized
information exchange protocols between different busi-
ness units, and employee resistance to change require
additional attention. Moving forward, it is necessary
to develop methodological recommendations that will
facilitate the gradual integration of innovations into
traditional management frameworks.

Conclusions. The conducted analysis demon-
strates that improving the efficiency of tourism product
management requires a fundamental reconceptualiza-
tion of existing approaches and the integration of mod-
ern digital technologies. Interdisciplinary and multi-
level approaches, based on the synergy of management,
marketing, and analytical tools, can significantly opti-
mize the processes of tourism product formation.

Conceptual models serve not only as theoretical
foundations but also as practical instruments in this
sector. The integration of innovative solutions, adap-
tive strategies, and digital analytical platforms creates
additional opportunities, ensuring the industry’s resil-
ience and dynamic development amid global challenges
and constant market transformations.

Future research should focus on developing spe-
cialized algorithms for creating personalized tourism
offerings, analyzing the impact of global trends, and
designing integrated monitoring systems.
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ANALYZING THE IMPACT OF PROCESS
AUTOMATION ON PRODUCTIVITY AND ECONOMIC
PERFORMANCE OF LOGISTICS COMPANIES

Summary. Modern technologies enable automation of information processing and material flows in logistics systems. Auto-
mation strategies are used to increase productivity and economic performance of a logistics company, as well as the efficiency
of internal processes of transportation, movement and storage, improve the quality of service and, consequently, increase

competitiveness.

The aim of the article is to analyze the impact of process automation on productivity and economic performance of logistics

companies.

Key words: logistics companies, productivity, economic performance, impact of automation.

n the modern world, process automation is becoming

more and more important to improve the competitive-
ness of logistics companies. The study of the impact of
automation on productivity and economic performance
of logistics companies represents a key aspect of the
industry development [1, p. 151].

They have been talking about the automation of
processes in logistics for a long time, and every year
this issue becomes more and more relevant. Analyz-
ing the impact of automation on the efficiency and
financial results of logistics companies gives an un-
derstanding of what changes are necessary to improve
their work. Analyzing the impact of automation on
productivity and economic performance is becoming
an integral part of the development strategy of modern
logistics companies.

The analysis of scientific literature allowed us to
evaluate how automated systems affect efficiency and
financial results in the field of logistics. The research
included theoretical and practical study of the impact
of process automation on productivity and economic
performance of logistics companies.

Modern business is rapidly evolving and the logis-
tics industry is no exception. In the era of digital trans-
formation, traditional methods of managing warehouse
and transportation operations are becoming inefficient.

Growing turnover and increasingly complex supply
chains pose serious challenges for logistics companies.
Manual order processing, paper-based workflow and
lack of a unified control system lead to errors, delays
and financial losses.

Implementation of automated warehouse manage-
ment systems (WMS) and transportation management
systems (TMS) becomes not just a competitive advan-
tage, but a prerequisite for survival in the market.
Modern technological solutions allow to optimize all
key processes: from receiving and placement of goods
to order picking and delivery organization [2, p. 307].

The use of robotic storage systems, automatic con-
veyors and unmanned warehouse equipment signifi-
cantly increases the productivity of the warehouse.
Artificial intelligence and machine learning help to
forecast demand, plan routes and minimize transport
downtime.

The integration of various digital tools creates
a single ecosystem that provides real-time transpar-
ency of all operations. This allows us to react quick-
ly to changes, make informed decisions and improve
customer service.

In an environment of ever-increasing competition
and market demands, companies that do not imple-
ment modern automation technologies risk losing their
positions and customers. Investments in the digital
transformation of logistics processes are becoming
a strategic necessity for sustainable business devel-
opment.

The utilization of logistics management research
has led to the identification of a variety of success
factors that can be applied to the development and im-
provement of the logistics system. One of the main as-
pects that contribute to overall efficiency and competi-
tiveness is the introduction of automation in logistics.
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Automation in logistics has significant potential
and offers great opportunities to improve the efficiency
of logistics companies. The implications of implement-
ing automated processes are presented in Figure 1.

Thus, automation of processes in logistics systems
depends on the integration of information and commu-
nication technologies, hardware and software compat-
ibility, standardized interfaces, modular systems, con-
sistent information storage and compatible hardware
and software. In addition, modern automation largely
depends on advanced identification technologies and
technological concepts.

In today’s environment, market leaders have iden-
tified the need for supply chain improvement and inno-
vation following the overall industry trend toward au-
tomation. This reflects a new reality where automation
is becoming a necessity rather than a luxury. However,
warehouse automation requires more than that.

Today, an integral part of warehouse operations is
setting up automated systems at all stages. Knowing
how a warehouse handles day-to-day tasks gives lo-
gistics companies an advantage. This indicates that
a holistic decision-making process that encompasses
the entire system is required to maximize efficiency.

A study of automation trends in logistics companies
shows that the use of robotic technology and automa-
tion in warehouse operations increases productivity
by 25-70% and reduces operating costs by 20-40%
[4, p. 12].

The broad category of “warehouse automation” re-
fers to a variety of technologies that help employees
perform work or complete work from start to finish.
Figure 2 lists the available modern systems used to
automate warehouses of logistics companies.

Automation of warehouse operations brings signif-
icant benefits to corporations, providing them with an

advantage in the competitive market. With its help, it

is possible to more easily maintain an optimal level

of productivity and efficiency in the warehouse, over-
coming many problems. Some of them include human
error, high costs, safety hazards and long lead times.

Automated dimensioning systems for warehouses
come in two types:

— automated parcel dimensioning systems. With an
automated parcel dimensioning system (length,
width and height), weight and photographs, the
dimensions of a three-dimensional or irregularly
shaped parcel can be quickly recorded. The labor-
intensive procedure of measuring parcel dimensions
is automated, avoiding human error;

— automated pallet sizing systems. A warehouse tech-
nology called “automated pallet sizing system” au-
tomates the procedures of weighing, photographing
and measuring pallet dimensions (length, width and
height). It is specifically designed to quickly and accu-
rately measure irregularly shaped and cubic pallets.
Robots or other equipment that deliver products to

employees for assembly or packaging are typically used
in goods-to-person (GTP) systems. These may utilize
cranes or carts that move around the warehouse and
pick materials. GTP offers conveyor systems as well as
automated storage and dispensing options.

Modern warehouse operations are becoming more
efficient with the introduction of automated sorting
systems. They help remove constraints to business
growth and reduce the number of orders that need
manual handling. Different types of goods require dif-
ferent approaches to sorting — this is where RFID,
barcode reading and other sensor solutions come in.
Automation is affecting key warehouse processes: load-
ing and unloading, handling returns, and picking and
packing.

* Increase in labor productivity
* Reducing labor costs
» Mitigating the impact of labor shortages

* Reduction and/or elimination of routine manual and clerical tasks
* Increased safety in the workplace
 Improved product quality

* Reduced order fulfillment time
» Execution of processes that cannot be performed manually
* Avoiding high costs compared to manual processes

Fig. 1. Consequences of the introduction of automated processes in logistics companies [3, p. 121]
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and packages
using infrared
sensors, cameras,
scales and
barcode
technology

Goods-to-Person
Technologies
(GTP)
Robots or other
equipment that
deliver products
to employees for
assembly or
packaging are
commonly used in
Goods-to-Person
(GTP) systems

Drones
find cargo,
inventory, etc.
using optical
sensors, infrared
cameras, barcode
scanners, RFID
technology, etc.

Automated
guided vehicles
(AGVs) and
autonomous
mobile robots
(AMRs)
AGVs move
along a
predetermined
route through the
warehouse AMRSs
use built-in
Sensors, cameras,

etc.

Fig. 2. Modern systems used to automate warehouses of logistics companies [4, p. 15]

Experts from Grand View Research predict rapid
development of the unmanned transportation indus-
try — the average annual growth of the global market
is more than 15.8% from 2019 [5, p. 891.

Robotic transportation systems successfully operate
in large warehouse facilities with a well-planned nav-
igation system and simple layout. For orientation in
space, such machines use a whole complex of technol-
ogies: magnetic markings, special marking stickers on
the floor, conductors, laser systems and video cameras
with various sensors.

However, the introduction of such automated solu-
tions is not feasible in cramped warehouses where
a large number of employees are constantly moving
and the space has a complex configuration.

Autonomous Mobile Robots (AMR) Unlike AGVs
with fixed routes, autonomous mobile robots are capa-
ble of navigating their own path in real time without
the use of physical signage. With advanced control
systems and intelligent algorithms, they effectively
identify obstacles, enabling safe interaction with staff.
Designed specifically for warehouse logistics, AMRs
take on large-scale, labor-intensive tasks. Their su-
periority over AGVs is due to the complex of built-in
technologies — sensors, cameras and computing mod-
ules, which makes robots more flexible and intelligent
when navigating through warehouses [6, p. 67].

Modern warehouses are actively implementing
advanced technologies, among which drones occupy
a special place. They are able to penetrate into any,
even the most inaccessible areas of warehouses. UAVs
are equipped with a whole arsenal of technological

solutions, from infrared cameras to RFID readers and
barcode scanners, which allows them to effectively
perform various warehouse tasks. When drones de-
tect irregularities in the placement of goods or the
need for replenishment, the system instantly sends
notifications. This automation of warehouse processes
using drones significantly increases the productivity
of the entire complex.

Figure 3 shows the benefits of warehouse automa-
tion for logistics companies.

Instant error detection and correction is one of the
key advantages of automation. Automated systems
achieve particularly impressive results in sorting pro-
cesses, where the level of accuracy is close to perfect.
While it is impossible to achieve 100 percent error-free
performance, automation significantly outperforms
human capabilities in terms of accuracy.

During holiday periods and times of high demand,
warehouse automation is at its most efficient. Ware-
house employees are able to focus on important stra-
tegic tasks when routine operations are taken over
by automated systems. This not only speeds up work
processes, but also makes the staff’s labor better and
more enjoyable.

Monotonous and energy-consuming processes pre-
vail in warehouse operations, which are significantly
optimized when automatic systems are implemented.
Robotic complexes demonstrate superiority over hu-
man labor in the speed and accuracy of tasks. Efficien-
cy is especially noticeable in mass cargo handling —
automation captures the parameters of thousands
of packages, including their dimensions, weight and
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Reduced error rate

Improving the efficiency of labor force utilization

Faster and more efficient processing

Increasing labor productivity in the warehouse

Maximizing the available space

Better inventory control

Reduction of Operating Costs

Fig. 3. Advantages of warehouse automation of logistics companies [7, p. 3812]

visual characteristics, at lightning speed. Significant
reduction of processing time and minimization of con-
tact points in warehouse logistics are achieved by im-
plementing modern automation technologies.

Artificial intelligence greatly simplifies warehouse
logistics management by providing managers with
up-to-date data on the placement of goods in real time.
Thanks to constant access to accurate information,
managers can quickly make optimal decisions based
on analytics.

The introduction of automation fundamentally
changes the approach to organizing warehouse space.
Traditional requirements to the width of aisles between
racks become irrelevant, as robotic systems are able to
work effectively in narrower corridors than humans.
This allows to significantly increase the usable storage
area without violating safety standards, maximizing
the use of available warehouse space [8, p.2730].

Automation of warehouse processes requires sub-
stantial initial investments, but demonstrates an im-
pressive rate of return on investment. The economic
effect is achieved due to many factors: reducing ad-
ministrative costs, minimizing the cost of employee
training, optimizing the storage and handling of goods,
and eliminating the risks associated with the human
factor in inventory and product handling. Although
companies may initially avoid large automation costs,
failure to modernize warehouse infrastructure in the
long term can lead to critical consequences: shortages
of goods, lower quality of service and, as a result, loss
of customers and reputation of the logistics business.

Transportation operations in logistics have im-
proved through the use of several advanced technolo-
gies, reflected in Figure 4.
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Telematics solutions that combine GPS navigation,
sensors and software allow companies to optimize de-
livery routes and monitor the status of cargo in real
time. This significantly reduces fuel and vehicle main-
tenance costs.

Thanks to satellite positioning, dispatchers can
track the location of each unit of transport with an
accuracy of a few meters. Modern telematics devices
also collect data on speed, fuel consumption and driv-
ing style of drivers.

Artificial intelligence analyzes large amounts of
telematics data, which helps to predict optimal routes,
taking into account traffic conditions, weather condi-
tions and other factors. This significantly improves the
accuracy of delivery planning.

Integration of GPS systems with corporate IT solu-
tions ensures transparency of logistics processes at
all stages. Customers are able to track the movement
of their cargoes online, which improves the quality of
service.

Modern electronic recorders are complex systems
that include GPS trackers, temperature, humidity and
motion sensors, as well as real-time data transmission
modules. Thanks to this, dispatchers can track the
location of vehicles, control compliance with the route
and delivery time intervals [10, p.143].

Electronic recorders become especially important in
the transportation of perishable products and especial-
ly valuable cargo. Constant monitoring of transporta-
tion conditions allows to prevent spoilage of goods and
promptly respond to abnormal situations.

The introduction of electronic recorders contributes
to a significant reduction of operational costs. Auto-
mation of accounting and control processes minimizes
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GPS and telematics

These tools provide a real-time vehicle tracking feature that allows for better route
optimization and more accurate ETA (estimated time of arrival) data

Electronic Logging Devices (ELD)

ELDs automatically track driver work hours, ensure safety, and help drivers comply with
safety regulations

Preventive maintenance

N —

Using [oT Senors, fleet managers can predict vehicle maintenance schedules. This helps to
reduce failures and extend the life of the vehicle

Fig. 4. Used advanced technologies in the organization of transport operations of logistics companies [9, p. 136]
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the influence of the human factor and reduces the time
required to process documentation. Companies get an
opportunity to optimize routes, save fuel and increase
the efficiency of transport fleet use.

Thus, modern technologies allow to optimize de-
livery routes, which leads to a significant reduction
in idle mileage, which allows to increase productivity,
as well as reducing fuel consumption leads to cost re-
ductions improving the economic performance of the
logistics organization. Artificial intelligence analyzes
large data sets, helping to plan transport load and
forecast demand for transportation services.

As an example, DHL Global Forwarding, a freight
transportation company, has implemented robotic pro-
cess automation to automate (and even eliminate)
labor-intensive tasks and free up employees to per-
form more important tasks and improve customer
service [11].

To transport goods around the world — by land, air
or sea — a company needs a large number of employ-
ees. The logistics business is a multifaceted business
that involves mediating between customers and carri-
ers, handling complex customs procedures, managing
multimodal transportation solutions and much more.
That’s why DHL Global Forwarding, Freight (DGFF),
the world’s leading provider of air, ocean and land
freight transportation services, employs more than
40,000 people. To ensure the most efficient routing and
transportation services possible, 4,500 of them work
in the company’s five Global Service Centers (GSCs).
These shared service centers support DGFF’s global
logistics operations and perform support functions
such as finance.

Despite advances in digital technology, the freight
forwarding and cargo business is still dominated by

manual processes. The question was whether DGFF
could change this.

The company had robotic process automation (RPA).
This technology allows users to customize computer
software — in other words, a bot — so that it mimics
the actions of a human in executing a process in a dig-
ital system.

Improved customer service was made possible by
enhancing the functionality of shared services and
giving staff additional tools to work with. This has
achieved the primary goal of improving the efficiency
of customer interactions.

DGFF partnered with UiPath, a leading global
RPA software company, to create a global process au-
tomation center. The plan was to leverage innovative
technologies like RPA to optimize vital internal pro-
cesses and improve the performance of DGFF’s shared
services model.

The project began by scrutinizing virtually every
part of the GSC model to identify processes that re-
quired manual intervention. Initial efforts focused on
identifying processes that involved tedious subtasks
for a large number of transactions using business rules
or structures. These would be the best candidates for
automation and could possibly deliver results quickly.

To test the potential of robotic process automation,
a pilot project called “Post Flight” was launched. In
order to optimize the operations team’s performance,
a special report was created based on a comprehensive
analysis. Using the DGFF system, the automated as-
sistant collected key information including the time-
liness of partner flights. By identifying problem areas
in the post-flight report, the team was able to allocate
resources efficiently, eliminating the need to check on
well-functioning elements.
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The pilot program proved so successful that the
company was able to fully recoup its investment in
just one month.

The implementation of the RPA platform allowed
halving the staff — from 30 to 15 employees. The freed
specialists were redirected to more profitable areas
of activity. Although the system provided valuable
analytical tools, the greatest effect was the immediate
optimization of internal processes. The reduced staff
now focuses on processing automatically detected ex-
ceptions, which has significantly improved both the
transparency of logistics operations and the level of
customer service.

Due to the complex effect of the implemented
changes, we have achieved the key goal of significantly
improving the level of service, while reducing costs and
providing an excellent return on investment.

In today’s world of digital technologies, it is pos-
sible to automate routine operations with the help of
special simulation programs. These virtual assistants,
working through a user interface, are able to perform
the same actions with data and applications as regu-
lar employees. Such technology is called RPA (robotic
process automation) and is based on the use of artifi-
cial intelligence and software bots. It is important to
note that although some call it software robotics, this
technology has nothing to do with controlling physical
robots — it is designed solely for automating digital
business processes.

Unlike standard IT solutions, RPA technology acts
more delicately, preserving the integrity of the un-
derlying systems and effectively utilizing the existing
infrastructure. This significantly reduces development
costs and time. Automated systems demonstrate im-
peccable accuracy and are able to function without in-
terruption, far surpassing human capabilities in speed
and efficiency. Their functionality covers a multitude of
routine operations, from file system management and
IP address management to application interaction and
information processing.

After the pilot project exceeded expectations, the
full potential of RPA technology became apparent.
The project team quickly set about implementing the
initial idea: to provide process automation as a new
service for the entire DGFF organization.

To do this, the company created a Center of Excel-
lence (CoE) and a Virtual Delivery Center (VDC). The
CoE Center was created to define standards for robotic
process automation at DGFF to help business partners
and employees understand how it works and the added
value it provides. The center helps all stakeholders
explore and promote opportunities based on RPA tech-
nology and share lessons learned and best practices.

The Virtual Delivery Center is a new unit with-
in the Global Service Center. The VDC, which con-
sists of a team of nearly 30 people, provides process
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automation as a service within DGFF. Their job is
to scrutinize a particular process, use RPA technolo-
gy to automate it, and then take that new robot and
share it with other DGFF service centers and facilities
around the world. This means that services that used
to be delivered manually can now be automated and
delivered virtually — a perfect example of man and
machine working together.

Within DGFF, an innovative division, the VDC,
has emerged as part of the Global Service Center.
A team of 30 specialists is dedicated to the implemen-
tation of robotic process automation (RPA), turning
manual labor into automated operations. Their work
demonstrates an effective symbiosis between human
intelligence and machine technology. The team not
only develops robotic solutions for specific tasks but
also distributes them across DGFF’s various service
centers and business units around the world, making
automation an affordable service for the entire orga-
nization.

DGFF now envisions a future in which the overall
service center and the organization as a whole can
integrate robotic process automation with other ad-
vanced technologies such as intelligent optical charac-
ter recognition (OCR), machine learning and artificial
intelligence (AI) to further automate the collection and
analysis of structured and unstructured data.

Thus, in today’s world, technological innovations
are fundamentally changing the face of the logistics
industry. The introduction of automated management
systems is becoming not just a competitive advantage,
but a prerequisite for the survival of companies in the
market. The digital transformation of logistics process-
es opens up new horizons for optimizing operational
activities.

Comprehensive automation of logistics operations
allows to significantly reduce time and financial costs,
minimize the impact of the human factor and increase
the accuracy of planning. The use of modern IT-solu-
tions makes it possible to track the movement of car-
goes in real time, to control the state of stocks and
to respond promptly to changes in market conditions
[12, p.11].

The economic effect from the introduction of auto-
mated systems is manifested in the reduction of op-
erating costs, optimization of resource utilization and
improvement of customer service quality. Modern ar-
tificial intelligence and machine learning technologies
allow creating predictive models for demand forecast-
ing and supply chain management.

In an increasingly competitive and globalized mar-
ketplace, the level of process automation is becoming
a key factor determining the success of a logistics busi-
ness. Companies investing in digital technologies are
realizing significant benefits in the form of increased op-
erational efficiency and improved financial performance.
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KOHUENLIA OHOBJIEHHSA CNMIJIbHOTIO
MAWHA BATATOKBAPTUPHUX BYJUHKIB

CONCEPT OF RENEWAL OF COMMON
PROPERTY OF APARTMENT BUILDINGS

AHoTauis. BcTyn. B YkpaiHi po3pobneHo HU3KY KOHLenuid, MeTognuHux migxogis Ta npospam Lwogo ynpasaiHHa 6az2a-
TOKBApTUPHUMU OyguHKamu. OGHAK, BpAXOBYIOUM, L0 B HAIOIKUOMY MaibYTHbOMY He NAAHYETbCA OygiBHULTBO ab0 PeKOH-
CTPYKLIiSl XKUTIOBMX KOMIMAEKCIB Y 3HAYHIN KiIbKOCTi MAnX HaCeaeHnx MyHKTIB KpaiHu, CTaE HEOOXigHUM CTBOPEeHHS KOHLienLii
eeKTMBHO20 ynpas/liHHS X1TI0BUM GOHJOM. BogHouac, MelukaHLi 6a2atokBapTupHux byguHKie NOCTiHO NpazHyTb MOKPa-
WMTH YMOBYM CBO20 NPOXMBAHHS. BIgrnoBigHo, € noTpeba y po3pobui HOBOI 3a SIKICTIO Mpo2pamu gisl BIgHOB/IEHHS CrTiIbHO20
Ma¥iHa XMTI0B020 HOHGY HA TepUTOPIsX TePUTOPIabHUX 2pOMag YKpAiHu.

MeTta. OCHOBHOK METOI0 € po3pobKa KOHLienwii mpo2pamu BigHOBAEHHS! CiIbHO20 MAWHA XMTI0BO20 POHJY HA TepUTo-
pii TepuTOpianbHOT 2pomagu, CpUAHHA Ta NIGTPUMKQ iHILIATMB CrTiBBAACHMKIB 6a2aTOKBAPTUPHMX OYGUHKIB Y KOMIIEKCHOMY
PO3BUTKY XKUTI0BO-KOMYHA/IbHO20 20CM0GAPCTBA, OHOBNIEHHI XMTI0BO20 POHY.

Metogu. [l19 gocaeHeHHs HayKoBOI MeTH BUKOPUCTAHO TaKi 3a2a/1bHOBIJOMI MeTogu: MeTog CMCTeMHO20 aHAAIZY TA CUH-
Te3y gns popMyBAHHS OCHOB KOHLEMNLi po2pamu BigHOBIEHHS CriIbHO20 MAiHA XMTN0B0O20 POHGY; MeTOg Mi3HAHHS, Teope-
TUYHO20 Y3a2a/IbHEHHS Ta MOPIBHAHHSA gas POPMY/IOBAHHSA Migxogy go ePeKTMBHOI criBrnpaLi Mix cniBBaacHukamm OyguHkis
TA OP_AHAMY MICLIEBO20 CAMOBPAGYBAHHS.

Pe3ynbTatu. 3actocyBaHHs po3pob/ieHoi KoHLenwLii mpo2pamu BigHOB/IeHHS CMiIbHO20 MAiHA XMTI0BO20 POHGY Ha Tepu-
TOpIi TepuTOPIaNbHOI 2poMagum go3BOJISE: Peani3yBaT gepyKaBHy MOMTUKY Yy CeKTOPI XXUTI0BO20 20CN0gapcTBa; 3HU3NUTU §O
piBHS eKcryatauiviHoi 6e3neku CTyniHb 3HOCY OCHOBHUX (POHGIB Y KMTIOBMX KOMIIEKCAX; MOKPALMTI YMOBU MPOXMBAHHS
MeLLKAHLIB Ta TeXHIYHWI CTaH XXMTI0BNX OYgUHKIB Y HaCeSeHNX MYHKTAX TepuTopiaibHOI 2pomMagu; CTBOPUTM NPO30PHIT Mexad-
Hi3M B3AEMOGii MiX 0p2aHaMM MiCLIeBO20 CAMOBPSAGYBAHHS, NIGNPUEMCTBAMM TA 2DOMAJCHKICTIO g1 O3B A3AHHS AKTYAIbHNX
npobsiem y cepi K1TI0B020 20CN0GApCTBa.

IepcrekTusn. Moganblui goCaigxeHHs1 MOBUHHI 30CepeguTUCs Ha Mopsigky 0PopMIeHHS! GOKYMEHTIB, TaKMX K MPOTOKO/M
302a/1bHMX 300piB CMIBBIACHUKIB TA GKTM BUKOHAHMX POBIT y MeXax npo2pamu BigHOB/IEHHS! CMiIbHO20 MAMHA JKMTI0BO20
¢oHgy Ha TepuTopii TepuTOpianbHOI 2pomag.

Knio4oBi cnoBa: TeputopianbHa epomaga, CnifibHe MariHo, XXUT0BMI POHG, Mpo2pamd, KOHLenLs.

Summary. Introduction. In Ukraine, a number of concepts, methodological approaches and programs for the management
of apartment buildings have been developed. However, given that in the near future there are no plans to build or reconstruct
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residential complexes in a significant number of small settlements in the country, it becomes necessary to create a concept for
effective management of the housing stock. At the same time, residents of apartment buildings are constantly striving to im-
prove their living conditions. Accordingly, there is a need to develop a qualitatively new program for the restoration of common
property of the housing stock in the territories of territorial communities of Ukraine.

The main goal is to develop a concept for a program to restore common property of the housing stock in the territory of the
territorial community, to promote and support the initiatives of co-owners of apartment buildings in the comprehensive devel-
opment of housing and communal services, and to renew the housing stock.

Methods. To achieve the scientific goal, the following well-known methods were used: the method of systemic analysis and
synthesis to form the basis of the concept of the program for the restoration of common property of the housing stock; the
method of cognition, theoretical generalization and comparison to formulate an approach to effective cooperation between
co-owners of houses and local governments.

Results. The application of the developed concept of the program for the restoration of common property of the housing
stock in the territory of the territorial community allows: to implement state policy in the housing sector; to reduce the degree
of depreciation of fixed assets in residential complexes to the level of operational safety; to improve the living conditions of resi-
dents and the technical condition of residential buildings in the settlements of the territorial community; to create a transparent
mechanism for interaction between local governments, enterprises and the public to solve urgent problems in the housing sector.

Prospects. Further research should focus on the procedure for drawing up documents, such as minutes of general meetings
of co-owners and acts of work performed within the framework of the program for the restoration of common property of the

housing stock in the territory of the territorial community.

Key words: territorial community, common property, housing stock, program, concept.

Hoc'ranomca npo6Gsiemu. Hapasi icHye HU3Ka KOH-
eI, MeTOOUYHUX PO3P00JIeHD Ta IIPOrpaM IIojIo
CTBOPEHHS CUCTEM YIIPABJIIHHA 6araTOKBapTUPHUMU
OyIMHEAMU, AKi OXOILTIOIOTE TaKi TEMU: 3MiHU Y YHHHOMY
3aKOHOIABCTBI 100 chepu yIpaBIiHHA Oy TUHKAMU;
CYKYIIHICTb [1iil y pasi CTBOPeHHs 06 eqHAHHSA CIIiBBJIAC-
HuKIiB 6ararokBaptupHaux 6ynunkis (OCBEB); cknammi
OUTAHHA MO0 CKJINKAHHSA 3arajibHIX 300PiB B IePiof
BitiHu; sarasieHi crparerii creoperusa OCBB; crparerii
MapketuHry ta menemxMenTy 1t OCBB; kougiryparrii
CTPYKTYP JJIsA IPOEKTIB 3 yIIPABIiIHHA 6araToKBapTUp-
HUMU OyqUHKaMU; TEXHIK0-eKOHOMIUHiI 00T DYHTYBaHHA
I0/T0 YIIPABJIiHHA OyIWHKAMU; OpraHisaliiiiHa KyJIbTypa
Ta 1HIIT TOPA/IN 00 JKUTJIOBOT0 MEeHeKMeHTY [1-4].
OnHak, OCKUJIBKA Hapasi B YKpaiHi y GLIBIIOCTI HEBEJIH-
KUX HAceJIeHUX IIYHKTIB He IJIAHY€eThCA OyQiBHULITBO
YU PEKOHCTPYKIiA *KUTJIOBUX KOMILJIEKCIB, BKpaii HE00-
XIHO PO3POOUTH KOHIIEIII[iI0 €(DeKTUBHOTO YIIPABIIHHSA
sxuTIIoBUM horgomM. OUeBUIHO, 0 MEIIKAHIT OyIMHKIB
TOCTIHHO MTPArHyTh HOKPAIIUTHU CBill PiBEHb JKUTTA.

Bignosiguo no BromxerHoro komercy Ykpainu, Bu-
IATKU Ta HAJAHHS KPEIUTIB 3 MICIIEBUX OIOI/KETIB —
e GIOJKeTHI acCUTHYBaHHA, BUBHAYEHI PiIIeHHAMU
Ipo MicleBuii OOIKeT Ha KOHKPETHI 1T, Kl Haaa-
I0Th MOJKJIMBICTB peasIidalfii IrporpamM BiAIOBIAHO 10
crareit 89-91 3akony. Komrru creriaibaoro oumIy,
PU IIEOMY, BUTPAUYaIOThCA Ha 3aX0/IH, 110 HependadyeHi
BIAMOBIAHUMU PIIIEHHAM IIPO MicIleBUii OromxeT (Bif-
TOBITHO /10 YMOB YMHHOTO 3aKOHO/IABCTBA).

Komrru GromsxeTy po3BUTKY Ha 3iNCHEHHS 3aX0-
IiB 3 OyqIBHUIITBA, PEKOHCTPYKIIil Ta PEMOHTY 00 €KTiB
BUPOOHUYOT, 1HKEHEPHO-TPAHCIIOPTHOI Ta COIIaJIBHOT
iH(PAaCTPYKTYpHU BUTIJIAIOTHCA BIIITOBIIHO 0 ITiJIbO-
BOTO MpuU3HaUeHHsA 3a pimeHHAM BepxoBnoi Panwu,
BIAMOBIIHUX 00JIACHUX PAa ITiJ Yac 3aTBEPIKEHHSA Ta
BHECEHHA 3MiH JI0 00JIaCHOr0 OIO/;KeTy Ta Ha HACTYITHI

3a IUIAHOBUM [1Ba OIOMPKETHI mepiofu. Y CKJIal IIPOrHo-
3y MICIIEBOTO OIO/IKETY ITPU 3aTBEPIKEeHHI MiCI[eBOTO
0I0/PKeTy BPaxOBYeThCA IIePiof] peaJtidarlii OrIKeTy
PO3BUTKY Ha Bech MEePioj] peasiisallii Takux 00 €KTiB.
Taxum umHOM, X0ua HAOAHHA OIOIMKETHUX KOIITIB
Ha GyIiBHUIITBO 260 PEKOHCTPYKITi(0 00 €KTIiB COITiaTbHOI
1H(PACTPYKTYPHU MOKIIMBE 32 YMOBU HASBHOCTI BiJIIT0-
BIJHOTO PIIlIeHHA MICI€BUX Pal, Ha MPAKTUIIl BUHUKAE
HU3Ka YCKJIATHEHb, KOJIU OIO/IPKETHI KOIITHU BULJIAIOTE-
CA MepeBayKHO Ha IPOrpaMu, MOBA3aHI 3 MKUTIOBUM
(onTOM, 1110 TIEpEbyBaEc y BIACHOCTI (PisMIHUX 0Ci6.
Taxosk, 11 yIIpaBTiHHA 6araTOKBAPTUPHUMU Oy/TIH-
KaMU TAKO0K BAKJIMBO PO3YMITH CTAH 3HOIIEHOCTI JKUT-
JI0BOTO (DOH/IY B MAJINX HACEJIEHUX ITyHKTaX YKPAIHMU.
Bigomo, 1110 omHIi€0 3 HAWBAKIIUBIIINX XapaKTe-
PUCTUK, AKI BUSHAYAIOTHh PiBEHB KUTTA, € JOCTYII 10
0a30BUX COI[IAJILHUX MOCJIYT. BarKJIMBOIO CKJIAJOBOIO
06a30BUX COI[iIAJILHUX MOCJIYT € 3a0e3neUeHHA AKICHUM
JKUTJIOM, III0 BiIIOBi/Ia€ CYYaCHUM KUTJIIOBUM CTaH-
napraMm. Y Oyab-AKill KpaiHi JOCTyHm TpoMagsaH g0
BJIACHOTO JKUTJIA € HEOOXIJHOI0 CKJIaJOBOI0 CyYaCHOTO
cycmisibeTBa. Tomy, 3a6e3neueHHA TPOMAAH YKpaiHU
CYyYacCHUM Ta SAKICHUM KUTIIOM 3aJIUIIAETHCA OHIEI0
3 HAWaKTYaJIbHIIINX COIiaJIbHO-eKOHOMIUHUX TTP00IeM
B YEpaiHi. Ajle, Ha ’KaJib, HA TEIEPIIIHIHi yac He icHye
AKICHUX IIPOrpaM PeHOBAIlil CITIJIBHOr0 MaiiHa B JKUT-
JoBoMy (bOH/II KpATHH, 1[0 BPAXOBYOTH (PAKT OHOUAC-
HOT'O iCHyBaHHA HA PUHKY HATAHHA JKUTIOBUX TOCTYT
OPUBATHUX ITAITPUEMCTB-YIPABUTEIIIB, KOMYHAaJILHO-
o0y TOBUX ITIIPUEMCTB, 1[0 HAJAITh KOMYHAaJIbH1
TIOC/IyTH B 6araToKBapTUPHUX OyIUHEAX Ta 00 €THAHD
CITIBBJTACHUKIB 6araToKBapTUPHUX OYIUHKIB
Anajia ocraHHIX JOCITiIKEeHb TA My KaIii.
3apas icHye 6araro mociTipKeHsb Ha 110 Temy. Hampu-
KJIam, y pobori [5] mpoaHasrisoBaHo pe3ysbraTu Hay-
KOBUX JIOCJIIIKEeHb 3 MPO0JIeMU PEeHOBALl JKUTIOBOTO
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(omTy, ommrcanHo 0COOIMBOCTI PEHOBAIII] JKUTIIOBUX OY-

IWHKIB 38 PAXyHOK KOIITIB 06 €IHAaHb CITiBBJIACHUKIB

6araToKBapTUPHUX OYQUHKIB Ta BU3HAUYEHO 3arajib-

Hy BapTiCTh PeHOBAIil JKUTJI0BUX OyIMHKIB WieHAMU

o0’eqHAHHA TA MIOPIYHUI BHECOK Ili€l opraHisariii go

PEMOHTHOTO (POH/TY BiTIOBIAHO /10 (DAKTUUHOIO TEPMIHY

KOPUCTYBaHHA OymuHKOM. ¥ crarTi [6] mogaHo mmpokmit

oI ped)oPMU YITPABITIHHA *KUTIIOBUM (POHIOM Ta MixK-

HaAPOIHOTO0 TOCBITY YKPaiHCHKOT0 3aKOHOIABCTBA ¥ c(e-

Pl BJIACHOCTI Ta yOPAaBJIiHHA KUTIOM, ITPEICTABIIEHO

MMPAKTUYHI aCleKTH Ta MEeTOI BIPOBAKEHHA pedopMu

VIIPaBJIiHHA JKATIIOBUM (POHJIOM, a TAKOK IOCBI/] yKpa-

THCBKHX MiCT y ped)opMyBaHHI YIIPABITIHHA KATIIOBUMU

OynuukaMu. ¥ mocirimkeHHsax [7, 8] mpoaHaisoBaHo cy-

YaCHUM CTaH JKUTIIOBOr0 (hoHIY YKpaiHU Ta BUSHAUEHO

HMOro BIAMOBIAHICTh MIsKHAPOOHUM CTAHIAPTAM SKOCTI.

IIpore, Hapasi icHye MaJi0 HAYKOBUX MPAllb, CITPAMO-

BAHUX HA CTBOPEHHA KOHIIEIIIiH AKICHUX IIPOorpaM pe-

HOBAITII CITLILHOTO MafHa B JKUTI0BOMY (DOH/II KpaiHU.
MerTor0 1iei po6oTH € Po3podKa KOHIIEIIIil IIPo-

rpaMu BiTHOBJIEHHS CITiIJILHOTO MaiiHa JKUTI0BOTO (DOH-

Iy Ha TepUTOPii TEPUTOPIiATBLHOI IPOMAIN, COPUSAHHA

Ta IMATPUMEKA 1HIIIATUB CIIIBBJIACHUKIB OaraTokBap-

TUPHOTO KUTJIA Y KOMILIEKCHOMY PO3BUTKY 3KUTJIOBO-

KOMYHAJIBHOT'0 TOCIO/IaPCTBA, OHOBJIEHHI JKUTJIOBOTO

(hoHIy Ta BiHOBIEHHI CITIJILHOTO MaliHA.

Peasizariis mporpaMu nepeadauae BUKOHAHHA TAKUX
3aBIaHb JIA JOCATHEHHA ITOCTABJIEHOI METH: CITiJIbHE
YyTPUMAaHHA MaiHa MEIIKaHIAMU OyiBeJib, PEKOH-
CTPYKITiA, KAmiTaAJIbHUN Ta TOTOYHUN PEMOHT JKUTIIO-
Boro (hOH/LY, TIepeocHAIeHHA OyIUHKIB a00 X YaCTHH.

Marepiauu i MmeTromu. TeopeTrKo-MeToI0IOrTYHO0
OCHOBOIO JIOCJTI/PKEHHA € KOMIUIEKC HAayKOBUX Mpallb
y raJty3i eKOHOMIKH, MeHEePKMEHTY, KOH(JIIKTOJIOTT, 1110
CTOCYIOThCA IMTUTAHb YITPABIIIHHA 0araTOKBapTUPHUMU
OyIUHKaMU; 3aKOHOJABYl Ta HOPMAaTUBHI aKTH YKpa-
1HU; pe3yJbTaTU BJIACHUX JIOCIIiKeHb aBTopiB. A
peautizaliii mocTaBieHOl y po0OTI HAYKOBOTO 3aBIaHHA
BUKOPHUCTOBYBAJIUCA TaKi HAYKOBI METOIM:

— MeTOJI CHCTeMHOTO aHaJIidy Ta CMHTe3y [JIs (pop-
MYBaHHSA OCHOB KOHIIEMI[il IPOTPaMU BiTHOBJIEHHSA
CITLILHOTO MaiHAa KUTII0BOTO (QOHIY;

— MeTo[] Mi3HAHHA, TEOPETUYHOTO y3araJibHeHHS Ta
MMOPIBHAHHA 1A (DOPMYBAHHS ITi/IX0IY II[O0 PeasTi-
3arrii e()eKTUBHOI CIIBITPAITl CITiBBJIACHUKIB Oy IUHKIB
Ta OPraHiB MiCI[€BOT0 CAMOBPAIYBAHHA.

Buknan ocaoBHOro marepiasy. [Iporpama Bin-
HOBJIEHHS CITIJIBHOTO MaiHa KUTI0BOTO (DOHIY Ha Te-
PpHUTOPIi TEPUTOPIATHLHOI TPOMA/IY ITOBMHHA Bi/IIOBIIaTH
HOpMaM YMHHOTO 3aKOHOJABCTBA YKpPAIHU.

IIporpama moBuHHA Gy TH ITPO30POI0, HATTABATH MOK-
JIMBICTb MENIKAHIAM yCiX 6araTroKkBapTUpPHUX OyauH-
KiB Bi/ITIOBIJHOT T€PUTOPIAJIBLHOI TPOMAIN IPUHMATHA
y4YacThb Yy KOHKYPCI II[0/10 MOYKJIMBOCTI yUacTi B mporpami
BiTHOBJIEHHSA CIIJIBHOTO MaiHa KUTIIOBOTO (DOH/TY.

Kpim 1mporo, ciim 3a3HauWTH, 1[0 BiIIIOBIIHO [0
nyHrTy 5 wactuau 2 crarti 10 Sakony Yrpainu (Ne 417-
VIII Big 14 TpaBua 2015 poky) «IIpo oco6iamBocTi
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3IiliICHEHHA IIpaBa BJIACHOCTI y 6araTOKBapTUPHOMY
OyTUHKY» 10 IOBHOBAXKEHbD CITiBBJIACHUKIB a00 HaliMa-
4iB HAJIEKUTh BUPIIIEHHA BCiX IIUTAHb, IO 0B A3aH1
3 YIIpaBJIiHHAM OyOQUHKaMU, 30KpeMa 3IiMCHEHHAM I10-
TOYHOT0 PEMOHTY Ta/ab0 KamiTaJbHOT0 PEMOHTY 00 €K-
TiB CIILJIBHOT0 MaiiHa, MPUSHAYEHHAM MAPATHUKIB IJI
BUKOHAHHSA 3a3HAUYEHUX PooiT [4].

IToBHOBaKEHHA 1010 IPU3HAUEHHA MIAPATHUKA
JIJIS1 TIPOBEJIEHHA KamiTaJILHOTO PEMOHTY CITIJIBHOTO
marina OCBB HajiesxuTh 70 KOMIIETEHIIIl ITPaB/IiHHA
CITIBBJIACHUKIB. [HIIMMU cjioBamMu, mporpama, Imo 3a-
TBep/PKeHa, HATIPUKJIA/I, PIIIEHHAM MiChbKO1 paju, He
MO3Ke BU3HAUYATH BiIOBIIaILHOI0 BUKOHABIIA IIporpa-
MU 3 KaIliTaJIbHOT0 PEMOHTY CITUJTLHOT0 MaiiHa Gara-
TOKBAPTUPHOI'O OyAUHKY.

s peasisariii 11iel mporpaMu OJWH 1 TOM camMuii
Cy0’eKT € 1 BUKOHABIIEM OIO[;KeTHOI IIporpamu, i oep-
JKyBadyeM OIOKeTHUX KOIIITIB, 1 MAPATHUKOM, AK IIe T1e-
pexbauero 1. 5 u. 2 ct. 10 3akony Yipaiuu (Ne 417-VIII
Big 14 tpaBua 2015 p.) «IIpo ocob6smBoCTi 3AificCHEHHA
mpaBa BJIAaCHOCTI y 6araToKBapTUPHOMY OyAUHKY» [4].

Yomy came Tak? 3rigHO 3 MpUIKUcCAMHU 3aKOHY
Yxpainu «IIpo ocobsimBocTi 3ilicHeHHA ITpaBa Bjac-
HOCTi y 6araTokBapTupHomy OymuHKy» (Ne 417-VIII
Big 14 TpaBHA 2015 poxy), ynpaBiiHHA OyIUHKAMU
nepefyBae y BiTaHHI CIiBBJIACHUKIB — 0Ci0, AKi BOJIO-
JIIIOTh KBAPTUPaAMU 200 HEXKUTIIOBUMU HPUMIIIIEHHAMUI
y ILOMY OyOUHKY.

Came BOHU IPUAMAIOTH PIIlI€HHS CTOCOBHO KAITi-
TaJIFPHOT'O0 PEMOHTY CIIJIBHOTO MaiiHa, a TaKoXx obupa-
I0Th IMAPATHUKA OJI BUKOHAHHS BIJIIOBIIHUX POOIT
[4]. THakmie KaxxKydu, 3aMOBHUKOM DPOOGIT € He opraH
miciteBoro camoBpAmysanus (OMC), a ciBBIaCHUKH,
AKUX ITPEACTaBIIAE YIIOBHOBaiKeHa 0coba abo yrnpaBu-
Tesb. OMC He BosTOfTie CITUIBHUM MaiHOM (Y BHUIIAIKY
3 HEIIPUBATU30BAHUM CITLIBHUM MAWHOM YaCTKA CITiB-
BJIACHUKIB B KpallloMy BUOAJKy Mi3epHa), HIOBHOBA-
JKEHHA MO0 YXBaJIeHHA PIlIEHHA PO KaITiTaJIbHUN
PeMOHT criibHOro Maiina He Hanexutb OMC (komy
caMe HaJIe¥KaTh Il TIOBHOBAMKEHHSA, YITKO BU3HAYEHO
B BaKOHI), 1 AKIIO CIiBBJIACHUKU YXBAJIWJIN PillleHHA
Opo KamiTaJbHUN PEMOHT CHIJILHOTO MaiiHa Oara-
TOKBapTUPHOTO OymauHKY, BpaxoBytouu, mo OMC ue
Mae TpaBa OIPUNMAaTH PillleHHA PO KaITiTaJIbHUI pe-
MOHT JI0 HACTAHHSA ITIeBHUX YMOB, OCKIJIbKH B3araJii He
HaJTiJIeHe TpaBaMy MPUIMATU PillIeHHA CTOCOBHO PO3-
HOPAMYKEHHA COUIBHUM MAaiHOM 06araTOKBapTUPHOTO
OynmuHKy (Ta6s. 1) [9-11].

IIpu Bu3HAUEeHHI BUKOHABIA OIOIKETHOTO TLIAHY
Ta omep:kyBaua komris, OMC 30608’s13aHUI 06TPYH-
TyBaTU CBili BUOIp BiIOBIHUM PillIEHHAM CITiBBJIaC-
aukiB. OkpiM Toro, uactuua 1 crarti 9 3akoHy Ykpa-
iuu «IIpo ocoGsmBoOCTI 3ifiICHEHHA ITPaBa BJIACHOCTL
y 6araTokBapTUpPHOMY OyIMHKY» BU3HAYAE, 110 YIIPAB-
JiHHA OyTUHKOM 3TiHiCHIOIOTH CITIBBJIACHUKHA. 3a IXHIM
PillleHHAM, BOHU MOKYTh [IeJIETyBaTH YacTUHY abo
BCi (OyHKITIT 3 yIPABJIIHHA KOHChEPIKY 200 006’ €THAHHIO
CITiBBJIaCHUKIB 6ararokBaprupHoro oynuaky (OCBB).
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Tabnuysa 1
IlacmopT nporpaMmu
Ne z/m | CTpyKTypHIi CKJIamoBi mporpamMu BigmosimansHicTh
1 TmimiaTop pospobiieHHA mporpamu Bignosigna mickka paga
2 ITepenik 3akoHOIABYUX AKTIB 3akonu Ykpaiau «[Ipo miciieBe camoBpsALyBaHHA B YKpaiHi», JKuTiioBmit
Komekc, 3akoH Ykpaiuu «[Ipo ocobimBocTi 3ificHEHHA IIpaBa BJIACHOCTI
y 6ararokBapTupHOMY OyIUHKY>, «[Ipo 00’emHaHHA CITiBBIACHUKIB Oara-
TOKBAPTHUPHOTO OyIUHKY>»
3 Pospobuuk mporpamu Bignosigna mickka paga
4 Bignosimasnpai Bukonasii mporpamu | Mickka pajma, koMyHa/IbHI migmpuemcrsa mickkoi pagu, OCEB
5 I:xepena (iHaucyBaHHA 3aX0diB IIpo- | BromxeT MiCbKOI TepUTOPiaIbHOI IPOMA/IH, KOIIITH CIIIBBJIACHUKIB Oara-
rpamMu TOKBAPTUPHUX OyAWHKIB, 1HIII JKepesia, He 3a00poHeHI 3aKOHOTaBCTBOM
OTpumMyBaui KOIITiB KomynasnpHi mignpreMcTBa MicbKol pagu
7 YuacHUKY Tporpamu CuaiBeiiacHUKM 6araToKBapTUPHUX OYOUHKIB, 00 €IHAHHA CIIiBBJIIACHUKIB
0araToKBapTHUPHUX OyAUHKIB, yIIPABJIAIOYI KOMITaHi1 (yIIpaBUTeIi)

Bigrak, yuacHukaMu porpaMu € CIiBBJIACHUKY KBap-
THD, YIIPABUTEl Ta 00 €MHAHHA CITiBBJIACHUKIB O6ara-
rokBaptupHux oymunkis (OCBB).

Takox 3akon Yrpainu «IIpo ocobauBocTi 3aiiicHeH-
HA IIpaBa BJIACHOCTI y 0araTokBapTUPHOMY OyOUHKY»
(Ne 417-VIII Bixg 14.05.2015) [4] BcTaHOBIIOE BUMOTI'UA
Ta 00MeKeHHA 00 IMPeNCTABHUIITBA CIIIBBJIACHUKIB
OyaIWHKY ynoBHOBaxkeHUMU ocobamu. Yactuna 1 crarTi
8 1BOro 2K 3aKOHY Iepeadayae, 10 CIiBBJIACHUKU Bijl-
THOBiJaJIbHI 32 30MTKHU, 3aBaHi TpeTiM ocobamM yHacJTi-
JIOK HEBUKOHAHHA 200 HEeHAJIE}KHOT'0 BUKOHAHHSA CBOIX
000B’A3KIB. BigmoBigabHICTE KOKHOTO CIIIBBJIACHUKA
PO3PaxoBYETbCA TPOTOPIIIMHO /10 0T0 YaCTKU.

ITTo cTocyeThcsa MOKIIMBOCTI YKJIIATH JOTOBOPHU BijT
iMeHi iHIMX 0ci6 BiAIOBIAHO 10 1os103KeHb L{uBiabHOTO
KOIEKCY YKpaiHu, TO CJIif] 3a3HAYNUTH, 1[0 B TAKOMY BU-
HaJKy YIOBHOBa)KeHA ocoba mMae OyTH YIIOBHOBayKEHA
Ha BUYMHEHHA IIeBHUX A1l yciMa CIiBBJIACHUKAMU.

Takum yrHOM, IporpaMa CIPUAHHA 30€PesKeHHI0 Ta
PEeHOBAIIIT JKUTII0BOTO (DOH/TY HA TEPUTOPIl TEPUTOPIATE-
HOI TPOMa/IN CIIPSAMOBAHA Ha KOMILJIEKCHUM PO3BUTOK
JKUTIIOBO-KOMYHAJILHOTO TOCIIOIapCTBa, 30€perKeHHA Ta
HaJIesKHE YyTPUMAaHHSA JKUTI0BOTO (DOH/IY Ta PEHOBAIIII0
00’€KTIB CHIJIBHOI BJIACHOCTI, HA YMOBAX CITiBQiHAHCY-
BaHHA 3 OIOPKETy MICHKOI 'POMA/IU Ta KOIIITIB CIiBB/IAC-
HUKIB OyJIMHKIB, PO3POOJIATUMETHCA 3 METOK CTUMYJTIO-
BaHHA Ta MITPUMKH 1HII[IaTUB CITIBBJIACHUKIB OyTMHKIB.

Omxe, mporpaMa Hamae MOKJIUBICTD CITIBIIPAI[IOBATI
MEIIKAHIAM 0araToKBapTUPHUX OyIUHKIB, PO3POOHU-
KaM IporpaMu, BidIIOBIAaJIGHIM BUKOHABIISIM Ta IIifI-
PASHUX OPTraHi3aIliAM.

Cuif 3agHaumMTH, 110 IIPOrpaMa IMOBUHHA BKJII0YA-
TH TaKi KJIIOUOBI aCIIeKTH, K XapakKTep 1 BUPIIIeHH:A
npobJsieMu, TIEepeJTiKk yYaCHUKIB MporpaMu, MexXaHis-
MU peasrisalrii 3axofiB CIiBQiHaHCYBaHHA MTPOrPaAMHU,
HAIPAMKH CHiBQIiHAHCYBAHHA, 8 TAKOX 3BITHICTH Ta
YIOPABJIIHHA peais3allieio mporpamu.

BHuCHOBKH i mepCIIeKTUBH MOJAIBIINX JOCJIi-
IyKeHb. Peasizalfia mporpaMu BiIKPHUE MOMKJINBOCTL
IS
— BIIPOBAKEHHA MEPIKABHOI cTpaTerii y cdepi yrpas-

JIIHHA JKATIIOBUM (DOHIOM;

— BHIKEHHS 3HOCY KOHCTPYKTUBHUX €JIEMEHTIB JKUT-
JIOBOT'O KOMIIJIEKCY [0 PiBHSA, II[0 TAPAHTYE 6e3reuHy
EKCILTyaTallio;

— MNIBUIIEHHA KOMDOPTY IPOKUBAHHA /I MEITKAHIB,
a TaKOK TTOJIINIIEHHA TeXHIYHOT0 CTaHY KUTIOBUX
OyZiBeJIb y ITpOMaiax;

B nopganbmmx gocipKeHHAX TPOIIOHYEThCA 30cepe-
IUTU yBary Ha CKJIAHUX ACIEeKTax 0(POPMJIEHHS TIPO-
TOKOJIIB 3arajIbHUX 300PiB CITIBBJIACHUKIB OyIMHKIB Ta
aKTIB BUKOHAHUX POOIT BIAIIOBIAHO A0 BKA3aHOI IIPO-
rpaMu II0/I0 BiHOBJIEHHA CITLJIBHOr0 MANHA KUTIIOBOTO
(oHIy Ha TepUTOpPIl TEPUTOPIATBHOI IPOMALIH.
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BIOJ)XETHE ®IHAHCYBAHHS LUIN®POBOI
TPAHC®OPMALIIT B TEPUTOPIAJIbHUX
rPOMAJAX

BUDGET FINANCING OF DIGITAL
TRANSFORMATION IN TERRITORIAL
COMMUNITIES

AHotauis. Bctyn. Lndposa TpaHcdopmauis (LT) — ue b6aaatoepaHHuii npoLec, skuii OXOMIIOE BCi crekTh Cy4acHO20
yNpaBAiHHS, Oi3HeCy Ta CycniibHO20 XUTTA. [JoBegeHo, Lo BOHA CMPUsIE MOGepHI3aulii ynpaBaiHCbKMX MPOLeECiB, MOKPALLEeHHIO
KOMYHiKaLii M B1agOIo Ta 2poMagsHamu, a TaKox eexTMBHOMY BUKOPUCTAHHIO PecypCiB. Y KOHTEKCTi TepUTOpIaIbHNX 2po-
mag undposa TpaHcPopmais € kAHOBUM GAKTOPOM IXHbO20 CTA/I020 PO3BUTKY, OCKiIbKM JO3BONSIE OMTUMI3YBATU (HiHAHCOBI
npouecu, NigBuLLMTU AKICTb AGMIHICTPATUBHUX MOCY2 TA CNPUATH MPO30POCTI Y NPUIAHATTI PillieHb.

B ymoBax geveHTpanizauii TeputopianbHi 2pomagu oTpumyioTh GinbLUy aBTOHOMIIO y yrpaBaiHHI GiHaGHCamu, Wwo nepeg-
6ayae 5K HOBI MOXMBOCTI, TAK i HOBi BUK/IMKN. DYHGAMEHTAIbLHUM eleMeHTOM LugpoBoi TpaHchopmauii € ii piHaHcyBarHHs,
OCKi/IbK1 BMPOBAGXKEHHS IHHOBALiIVIHMX TeXHO02il noTpebye 3HaYHMX iHBECTULNA. [JoCTigKeHHs p032A1gac Lji acnekTu Ha Npu-
Kknagi KpemeHuyLbKoi Micbkoi TeputopianbHoi 2pomagy (KMTT), o gae 3Mo2y oLiHuTL CTyMiHb peani3auii ungdposux iHiLiaTus,
ePeKTUBHICTb BUKOPUCTAHHS BIOGXKETHNX KOLUTIB Ta gOCAIgUTH nepcriekTUBM 3a/1y4eHHsl gogaTKOBO20 (iHAHCYBAHHSI.

Merta. MeToto goCnigKeHHsl € aHani3 ocobmBoOCTel HiHaHCYBaHHSA LMPPoBoI TpaHchopmavii TeputopianbHux epomag i
HanpsIMiB BUKOPUCTAHHS BIOGXKETHMX KOLLTIB HO Peani3auito y HUX MpoekTiB uPpoBizauii, BUSBAEHHS MpobAeMHIX MOMEHTIB
i BHECeHHs MPOMO3MLili LL0go MOKPALLeHHs gepaBHO020 PIHAHCOBO20 3abe3neyeHHs LMPPOBOI TpaHchopmayii B 2pomagax.

Marepiann Ta meTogu. Y gocaigxkeHHi BUKOPUCTAHO 0diLlifiHi piHaHCOBI 3BiTW, HOPMATUBHO-MPABOBI AKTH, CTATUCTUYHI
gaHi Ta aHaniTMYHI gocaigkeHHs. TpoBegeHo aHania blogxeTHnx Bugatkis KMTI Bnpogosx 2022-2025 pokiB, po3nogi-
JIEHMX 30 OCHOBHUMM HAMPAMAMu LngdpoBo20 PO3BUTKY. [I5 OUIHKM gUHAMIKK 3MIH Y iHaHCYBaHHI byn0 3aCTOCOBAHO
NOPIBHAIbHWUI AHAI3.

Pe3ynbTar. AHanis GlogxeTHnx BugaTkie KMTI Mokas3as, Lo, HE3BAXAIOYM HA 3d2d/ibHe 30iblieHHs] PiHaHCYBAHHS
2pomagu, BUTPATH HA Ln@pOoBY TPAHCHOPMALt0 3aIMLLAIOTHCS HE3HAYHOK YACTKOIO 3a2a/1bHNX BUGATKIB blogxeTy. ocni-
g>KeHHs1 JO3BO/IMN0 BU3HAYMTM HU3KY npobsiem, cepeg sikux gegiumnt OrogxeTy 2pomagm, HepiBHOMIPHUI po3Mogin KowTiB
MiX CeKTopamu, HegoCTATHE 3ayYeHHs! a/IbTePHATUBHUX gxepen GiHaHCYBAHHS Ta BigCyTHICTb gOB20CTPOKOBOI CTpaTezii

uMPpoBo20 po3BUTKY.
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IMepcrekTusu. MaiibyTHi gocaigkeHHs goLiIbHO CrIPSIMYBATH HA OLiHKY epeKTMBHOCTI LingPoBMX MPOEKTIB, iXHbO20 BNBY
Ha 2pomagy Ta po3pobKy pekoMeHgawii 1Wogo NoKpaLLeHHs PiHaHCYBAHHS LndpoBoi TpaHchopmalii.

Kniouosi cnoa: undposa TpaHcopmallis, TeputopianbHi 2pomagu, 61ogxeTHe GiHaHCYBAHHS, LMPPOBI TexHOORil, PiHaH-
COBI pecypcu, MOgepHi3auisi ynpasBaiHHA.

Summary. Introduction. Digital transformation (DT) is a multifaceted process that covers all aspects of modern governance,
business, and social life. It has been proven to help modernize management processes, improve communication between the
government and citizens, and use resources more efficiently. In the context of territorial communities, digital transformation is
a key factor in their sustainable development, as it allows them to optimize financial processes, improve the quality of adminis-
trative services, and promote transparency in decision-making.

In the context of decentralization, territorial communities gain greater autonomy in financial management, which implies
both new opportunities and new challenges. A fundamental element of digital transformation is its financing, as the intro-
duction of innovative technologies requires significant investment. The study examines these aspects on the example of the
Kremenchuk City Territorial Community (KCTC), which allows us to assess the degree of implementation of digital initiatives, the

efficiency of budgetary funds, and explore the prospects for attracting additional funding.

Purpose. The purpose of the study is to analyse the peculiarities of financing the digital transformation of territorial commu-
nities and the directions of using budget funds for the implementation of digitalization projects in them, to identify problematic
issues and to make proposals for improving the state financial support for digital transformation in communities.

Materials and methods. The study uses official financial reports, regulations, statistics, and analytical studies. An analysis
of the budget expenditures of the KMTG in 2022-2025, distributed by the main areas of digital development, was carried out.
A comparative analysis was used to assess the dynamics of changes in funding.

Results. The analysis of KMTC’s budget expenditures showed that despite the overall increase in community funding, spend-
ing on digital transformation remains a small share of total budget expenditures. The study identified a number of problems,
including a deficit in the community budget, uneven distribution of funds between sectors, insufficient attraction of alternative
sources of funding, and the lack of a long-term digital development strategy.

Discussion. Future research should focus on assessing the effectiveness of digital projects, their impact on the community,
and developing recommendations for improving the financing of digital transformation.

Key words: digital transformation, territorial communities, budget financing, digital technologies, financial resources, mod-

ernization of governance.

Hoc'raHOBIca npo6iaemu. [{udposa rpanchopma-
I1iA € KJTIOUOBUM ITPOIIECOM B €BOJIIOITIT CyUacCHUX
TEPUTOPiIaJIBHUX TPOMA] 3 OTJIALY Ha 11 3MaTHICTh MifT-
BUIUTH e(DEKTUBHICTh YIPABIIIHHA, PIBEHb HATAHHSA
aIMiHICTPATUBHUX IIOCJIYT Ta 3a0€3MEeUNTH TPO30PiCTh
OromxeTHHX IIporeciB. OnHak peanizaliia TaKUX 3aX0/iB
rorpeldye 3HAYHUX (PiHAHCOBUX PECYPCIB, AKI He 3aBIKIN
HaJIeKHUM YMHOM IIependadeHi B OI0[KeTax MiCII€BOI0
CaMOBPSAIyBaHHA.

B ymoBax menenTpastisarii rpoMagu OTPUMAJIIA
O1JTBIILy aBTOHOMIIO Y PO3MIOILII KOIITIB, ajie BOJTHOYAC
Hsa. O0MesxeHiCTh (PiHAHCYBAHHSA, HEPIBHOMIPHUIA PO3-
IOMiJT OIO;KEeTHUX pecypciB Mixk chepamu I pPoBoOi
TpaHcdopMariii Ta 3aJIeKHICTD Bijl 30BHINIHIX AyKepeJt
(binaHCyBaHHSA CTBOPIOIOTH BUKIUKH [IJIA CTAJIOTO ITH(-
POBOro PO3BUTKY. BUBUEHHA TUX TTPOOJIEM € BAIKITUBUM
SK 3 HAYKOBOT TOUKHU 30py — [IJIS PO3POOKYU e(DEeKTUBHUX
Moftesielt iHaHCyBaHHA MUMPOBOI TpaHchopMAaIlrii, Tak
1 3 IPaAKTUYHOI — [JIA MiABUINEHHA PIBHA {1 poBi3alii
OpraHiB MiCIIEBOTO CAMOBPAIYBAHHA Ta 3a0e3MeUeHHA
crajiocTi Mu(POBUX 1HIIIATHUB.

Amnastia ocraHHIX HocTimKeHs i myOirikarriii. Te-
OpeTHYHI acIeKTH CyTHOCTI 1 poBoi TpaHchopMmariii,
1l 3HAUEHHA y PisHUX cepax KUTTA IITUPOKO JOCTiI-
JKYIOTHCA 1HOBEMHUMHU TA BITUNSHAHUMU HAYKOBIAMU
[1-6]. [TuTaHHAM CTAHOBJIEHHS Ta PO3BUTKY ITH(POBOI
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TpaHchopMaIlii y TepUTOPIATTBHAX TPOMAIAX OCTAHHIM
JacoM IIPUCBAYEH] YHCIeHH]I poboTu BueHux [7—10].

Koo HaykoBUX mpallh MI0q0 acleKTiB MudpoBoi
Tpauchopmarrii giHawHciB y oMy sHauHo MeHIe. Tak,
Kpunura C. y cBoiit HAyKOBIi# cTATTI poO3MIIANAe HAABHI
TPEHIU POSBUTKY IM(POBUX TEXHOJIOTIH Ta IX BILIMB HA
my6Jstiuni dinamcu [11].

Hy6urma M., ITomreso O., Tapacenro O. aHaIis3yoTh
BILINB IM()POBUX TEXHOJIOTIH HA PO3BUTOK (hiHAHCOBOI
cucremu Ykpainu Ta il okpemux chep [12]. Crarra I1a-
py6erb O. mpucBsueHa 1uPOBUM iHCTPYMEHTaM, SKI
HeOoOXI THI [JIs MiABUIIEeHHS e(DeKTUBHOCTI YITPaBITiHHA
MicreBuMY (piHAHCOBMMH PecypcaMu TEPUTOPIATBHIX
y TIepiof micJIABOEHHOT0 BimHOBIIeHHA [13].

dopmysroBaHHA wijtei crarti. L{isavu el crar-
Ti € KOMILUIEKCHUI aHaJIi3 0co0IMBoCTe (piHaHCYyBaHHSA
g poBoi Tparchopmariii TepUTOPIATbHUX I'POMAT,
a TaKo:K BUABJIEHHS OCHOBHUX ITPO6JIEM, TTOB A3aHUX 13
HeIocTaTHIM (PiIHAHCYBaHHAM ITM(POBUX IHIIIATHB, Ta
POSTJIA MOKIUBUX IIJIAXIB 1X TTO0JIAHHS.

Buxkinag ocuoBHoro marepiaiy. [{ludposa Tpau-
copmairis — 1ie 6ararorpaHue ABUIIE, 110 TPOHU3YE
Bcl chepu JIIOCHKOTO icHyBaHHsA. BitacHe, uepes mupo-
Ky cepy 3acTocyBaHHs, HApasi B HAYKOBIi CITIJIBHOTI
He iCHye KOHCEHCYCY III0JI0 €WHOTO0 3araJIbHOITPUMHA-
TOT0 BU3HAUEHHA IT(POBOI TparchopMaIrii. 3 oIy
HA 1ie, BITUMBHAHI Ta 1HO3eMHI JTOCITITHUKU TTPOTIOHYIOTh
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PisHi IMAXOOW 40 BU3HAUYEHHA: TeXHOJoriuHui [1],
opraHisaiifiHo-yIIpaBiHceKuil [2; 3], iHHOBAIiliHO-
GisHecoBwuii [4; 5], comianbaumii [6], mparuyuu Bioopasu-
TH BCIO CKJIQTHICTh T TUHAMIUHICTE IIPOITECy I poBoi
TpaHcdopMmariii. 3TiHO 3 CyYacHO HAYKOBOIO JIiTepa-
Typom, [ poBy TpaHchopMaIlito MOKHA PO3IVIAIATH
He JIUIlle AK IIPOCTY 1HTEerparino u(PoBUX TEXHOJIO-
riit y 6i3Hec-TIporiecu, a i AK TpaHcdopMalrio crocoty
(byHKITIOHYBaHHSA OPraHisarlii, yIpasIiHHA HeTo, il Kop-
TMIOPATUBHOI KYJILTYPH Ta B3AEMO/Ii1 31 CTEHKXO0JIIepaMH.
ITi migxoqu He € B3AEMOBUKJIFOUHUMU, BOHU JIOTIOBHIO-
OTh OTMH OHOTO0, (GOPMYIUN KOMILJIEKCHE PO3YMIiHHSA
1 poBoi TparchopMarrii Ak 6araTopiBHEBOTO IIPOIIECY.

ITudposy TpaHchopmallito MOXKHA BUSHAYUTH AK
KOMILIEKCHUIA TTpoIiec PyHIaAMEeHTAITBHUX 3MIH Y CTPYK-
Typi, cTpaTerii Ta qiAJBHOCTI OpraHisaIliii abo Tepu-
TOpiaJIbHUX OOUHWUIIL, 1[0 0adyeTbcA Ha iHTerparii
¢ poBUX TEXHOJIOTiH, TpaHchopMallii KyJI5TypH Ta
IePEeOCMUCJIEHHI] CII0CO01B B3a€MO/Iil 13 3aIliKaBIeHUMU
CTOPOHAMU [JISI MOCATHEHHS CTAJIOTO PO3BUTKY, ITi[IBU-
meHHsa e()eKTUBHOCTI Ta KOHKYPEHTOCITPOMOKHOCTI.

B ymoBax nmernieHTpasTisaniii moCUIIIOETHCA yBara 0
mporieciB rudpoBoi TparcdopMaliii came Ha 6a30BOMY
PiBHI OpraHiB MiCII€BOTO CAMOBPAAYBAHHSA, AKI BUKO-
HYIOTH BJIACHI Ta JieJIeroBaHi MOBHOBakeHHA. [ly1a Te-
puTopiasibHUX Tpomaj HudpoBa TpaHchopMallia Mae
0co0JIBe 3HAYEHHSA, OCKIJIBKU CIPHUSAE MOOepHisarii
YIIPaBJIIHCHKUX MPOIIECIB, IOKPAIIEHHIO B3AEMO/il MixK
MICII€BOIO BJIA[I0I0 Ta HaCEJEHHAM 1 3a0e3IIeUeHHI0
OLIBIITI0 TPO30POCTI MPUMHATTA pinieHb. BoHa Bimirpae
KJIFOUOBY POJIb Yy PO3BUTKY MiCIIEBOTO CAMOBPSAIYBAHHSA,
MiIBUIILY€E AKICTD }KUTTA MEIIKAHITIB Ta CITPOIILY€E JOCTYII
HACeJIEHHA JI0 a[IMiHICTPATUBHUX 1 COI[iaJIbBHUX TTOCJIYT.
¥ 1150My KOHTEKCTI I[(ppoBa TpaHchopMallisa TepuTopi-
aJIBHUX TPOMaJ] — I1e He JIUIIIe TeXHOJIOTIYHEe OHOBJIEH-
HA, 2 KOMIUIEKCHUH ITPOIIeC 3MiH, [0 OXOTLJII0E YITPaB-
JiHHA (QiHAHCAMY, OPraHis3alliio HATAHHA ITyOIIUHIX
IIOCJIYT TA YyYacTh FPOMAAH y IPUNHATTI pimreHsb. Oc-
HOBOIO ITi€l TpaHcopMaIlii € BUKOPUCTAHHA CyJaCHUX
u(POBUX TEXHOJIOTIHN IJIA MOKPAIIEHHA OHOIKEeTHOIO
TUIAHYBaHHSA, TIBUIIEHHA TPO30POCTi (PIHAHCOBHUX TI0-
TOKIB Ta ONTUMI3allii BUKOPUCTAHHA PECyPCiB TPOMAaIH.

Ha mymky aBropis, mudgposa Tparchopmariis iHau-
CiB TEPUTOPIAJIBHUX IPOMAaJ] — Iie HOC/TII0BHUIA, 6araTo-
ACTIEeKTHUI, TUHAMIYHUII TIPOIIeC 3MIiHU CUCTEMU yIIPaB-
JiHHA QiHaHCaMU TEPUTOPIAIBLHOI TPOMAIN MIJIAXOM
BIIPOBA/KEHHA HA IHHOBALIMHIA 0CHOBI IIM(POBUX TEX-
HOJIOTIH B ycix cepax CoriaabH0-eKOHOMITHOTO JKATTS
3 MeTOI0 3a0e3[eUeHHA CTAJIOr0, 30aJIaHCOBAHOI0, KOH-
KYPEHTOCIIPOMOYKHOTO Ta 06e3MeYHOT0 PO3BUTKY IPOMa/,
MiIBUIIIEHHSA T00PO0yTY MEITKAHITIB Ta AKOCTI X JKUTTA.

s BristeHHs udpoBoi TpaHcdopMaliii TepuTopi-
aJIbHUX IpoMaj HeoOXigHe HalekHe (piHaHcoBe 3a0e3-
neyeHHA. BripoBakeHHA M poBUX pillleHbs BUMAarae
3HAYHUX PECypCiB, B IIEPIILy YepPTy [IJIA POSBUTKY iH(ppa-
CTPYKTYypH, 3a0e3riedeHHs KibepOesneKy Ta HaBUYaHHA
nepcoHasy. BupimmTtu 1o mpobjaeMy MOKHA ILIAXOM
iHTerparrii pisHOMaHITHUX Kepes (piHaHCYBaHHSA,

BKJIIOUAIOUHN JIeP:KABHUI Ta MICI[€Bl OIOKeTH, IHBeCTHU-
i1, FPaHTH, IIILOBI CyOBEHIII1 Ta epP:KaBHO-IPUBATHE
maptraepcrBo. KpiMm Toro, hinancyBaHHA MOKe 3/itic-
HIOBATHCA Yepe3 MiXKHAPOIHI (DOHIM Ta MPOTPAMH,
kpayadasHguHr Ta Kpayncopcusr. MokyTs OyTH cTBO-
peHi crrertiasrizoBaHi GOHIM /1A MIATPUMKN PO3BUTKY
IITYYHOTO iHTeJIEKTY, Kibepbesnexku Ta Big Data, axi
CIIPUATUMYTH peaJridarrii mudposux iHimiatrus [14].
Came KOMILIEKCHUM TiaXifd 10 piHAHCYBaHHA MOKe
JTO3BOJIUTHU e(DEeKTUBHO peaTi3oByBaTH IU(MPOBI iHIITi-
aTHUBU B TEPUTOPIAJIBHUX I'poMagax Ta 3a0e3rneuduTu
IXHIO CTAJLy po6oTYy.

B cyuacuux ymoBax, mipu 3pocTaHHi (piHAHCOBUX
moTpeb rpoMajs Ta HeoOXITHOCTI PaIiOHAILHOI'0 BUKOPH-
CTaHHA OIOMPKEeTHHUX KOIITIB, IIM(pPoBa TpaHchopMAaIia
cTae KJIIOUOBUM IHCTPYMEHTOM OIITHMIi3allii yIrpaBiIiH-
HA (piHaHCAMH, i PO3BUTOK TEXHOJIOTIH 3HAYHO 3MiHIOE
TPamUIIHHI IHIX0IN 0 I[BOT0. S0KpeMa, I pPoBi Tex-
HOJIOT11 CIIPUAIOTH aBTOMATHU3AIli1 GI0/I?KeTHOTO IPOIIEecy,
HIJIBUINEHHIO IIPO30POCTI BUTPAT, POSLIMPEHHIO MOK-
JIMBOCTEI I'POMAAHCHKOr0 KOHTPOJII Ta OIITUMI3aIlil
pecypciB. Ile BiTrOUaE: 3ampoBaPKeHHA €JIEKTPOHHOTO
IIOKyMEHTO00ITy, CTBOPEHHS ITU(PPOBOI CHCTEMHU TLjIa-
HyBaHHA OHIOPKETY, PO3POOKY 1udpoBux riardopm
yIIpaBJIiHEA (iHAHCAMH, 110 I03BOJIUTH KOHTPOJIIOBATH
BUKOHAHHA OIOIKETY, aHAII3yBaTH (DiHAHCOBI PUSUKU
Ta MiaBUIlye ePeKTUBHICTh BAUKOPUCTAHHA PECypPCiB.

OkpiMm ToTrO, IUMPPOBI IATHOPMU MOMKYTEH Oy TH
BUKOPUCTAHI JJIA 3BITYBaHHA IEepe]] MEIIKaHIAMU
rpoMaju, 1o IiABUIIUTE PIBeHb J0BIpU HACeJIeHH 10
MICIIeBUX OPTaHiB BJIAIN Ta CHPUATUME TPOMAJISTHCHKI
axrusHocTi. [ludposa Tparchopmalrisa He JUIe TiaBU-
1ye e()eKTUBHICTh YITPABIIHHA (hiHAHCAMEU TEPUTOPi-
aJIbHUX TPOMAJI, & ¥ Mae IOTEHITiaJl CTATH OCHOBHUM
PYIIieEM [JIA CTBOPEHHSA IIPO30POro Ta iHKJIIO3UBHOTO
YIIPaBJIIHCHKOTO CEPEIOBUIIIA, [0 BiAIIOBIIAJI0 6 BUMO-
ram cydacHoro cycrutbctBa Ta Llisiam crajoro posBUTKy.

ITudposa Tpanchopmalris TepUTOPiATBEHIX IPOMATT
YKpaiHu I'PyHTYETHCA HA HUSII HOPMATUBHO-ITPABOBUX
aKTIB, Kl BUSHAYAIOTH Ii CTpaTeriuHi mpiopuTeTu Ta
MexaHizmu peastizarrii. OCHOBOIO ITiel TpaHchopmarrii
¢ Harmionanpaa ekonomiuna crpareria 2030 [15], Hep-
JKaBHA CTpaTerid perioHaJIbHOTo Po3BUTKY Ha 2021—
2027 poxu [16] Ta KoHrieriria po3sBUTKY U poOBUX
romrieTeHTHOCTe [17]. Ili mokymMeHTU cipAMOBaHiI Ha
¢ poBisaIlifo eKOHOMIKH, IePKABHOTO YIIPABIIHHSA
Ta OCBITH. 3aKOHOAABUY 0a3y CKJIaqaroTh 3aKoHu «I1po
Harrionansay mporpamy ingopmarusartii» [18] ta «IIpo
€JIEKTPOHHI [ToBipul mocstyru» [19], Akl perysooTs 1ud-
POBe ypAMLyBaHHA, JOKYMEHTOO00II Ta HAJTaHHHA eJIEKTPO-
HHEX ociryT. PinancyBanHs 11r¢PoBoi TpaHchopMarrii
TEPUTOPIATTLHUX I'POMAJ] YaCTKOBO 3/IiMICHIOETHCA 3a pa-
XYHOK JeprKaBHOI cyOBeHIlil, mependaueroi [locranoBoro
Kab6inery Minmicrpis Yrpairu Ne 249 [20] Ha po3BUTOK
Mepesxi LleHTpiB HaJaHHA aMiHICTPATUBHUX TTOCIIYT
(LIHAIIiB), a Tako:x iHIUX OEepKaBHUX IPOTpaMm, SKi
nepenbdavamTsh PiHaHcyBaHHA TU(PPOBOI IHPPACTPYK-
TypHu Ta KibepOesneku.
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Tabnuuys 1
Brog:xerne ¢pinancyBaunsa IIT KMTT B saransHOMy 06cary Bugatkis, 2022-2025 pp.
Poxn 2022 2023 2024 2025

3arajpHuil 06CAT BUOATKIB, THUC. TPH 1135170.11 1648534.87 1774009.05 2404207.72
Bupnarku ma LT 3a mporpamoro, Tuc. rpa 590.19 373.00 214.44 392.90
ITuroma Bara, % 5 2 1 2
Temn npupocty BuparkiB Ha L[T 3a mporpa- - -37 -64 -33
moro, %

Jorcepeno: cknameno aBropamu Ha ocHOBI [21]

KommiekcHa crarucrrka 1momo iHaHcoBoro 3abes-
IeYeHHA PO3BUTKY IM(pPOBOi TpaHcdopMallii B Tepu-
TOpiaJIbLHUX TpoMajax Hapasi HeJOCTyIHA IIUPOKiHi
ayauTopii, TOMy IpoaHAaJIi3yeMo CTaH IM(PPOBOI TpaH-
copmariii 3a paxyHOK 6OIKeTHOro (piHaHCYBAHHA.
OckinbKr (DiHAHCOBI PeCypcy TePUTOPIaATBLHOI rpoMa-
I — 11e, B OCHOBHOMY, OIO[I’KeTHI KOIITH, IIPOBEIEeMO
aHaJi3 (piHaHCOBOTO 3abe3meueHHA IU(PPOBOI TPAH-
copwmaririi B KpemMeHUyIbKilT MiCBbKi# TepUTOPiaTbHIi
rpomapi IlonraBebKkoi 06s1acTi, sKe 3MIHCHIOETHCA Ha
OCHOBI BIJITIOBITHOI IT1JIb0BOI mIporpamu (Tad. 1).

HeraruBua nuHaMmika TeMIIiB 3pocTaHHA (PiHAH-
cyBaHHA ITU(PPOBOI TpaucdopMariii CBiTIUTE TIPO 3a-
raJIbHy TEHJIEHIIiI0 [0 CKOPOUEHHA BUTPAT Y IIiii cdepi.
¥ 2023—-2024 pokax (piHAHCYBAHHS CYTTEBO CKOPOTHIIO-
ca—ua 37% ta 64% signosigHo. Lle 3HMKEeHHA MOXK-
HA TOSICHUTH IIePEPO3IOo/IijIoM PecypciB Ha iHIIl TIpi-
opuretu. Kpim Toro, 3 2022 o 2024 pik nmuroma Bara
BUAATKIB Ha 1u@poBy Tpancdopmairiro KMTI' amen-
myBasiacAa (8 5% mo 1%), ane y 2025 poiti, mOpiBHAHO
3 2024, 36LIbIIMIACA. SPOCTAHHA YACTKU GIOAKETHOr0
(imamcyBanuA udPOBOI TpaHchopMAaIrii CBIAINUTD ITPO
BiTHOBJIEHHSA yBaru /o Iu¢poBisariii 3 60Ky MicIieBoro
CaMOBPSAIyBaHHA.

Binbm meranpHMUiT aHAaJTi3 MOI0 CIPAMYBaHHSA 00-
IKETHUX KOIIITIiB HA IU(POBY TpaHchopMaIrito 3a (PyHK-
I[IOHAJILHOI0 KJIacu(iKallielo BUAATKIB IIPeICTaBICHO
B TabJI. 2.

Awnariz Tabiuni 2 ¢BiqUNTE, 110 HAX6LIBMIL 00CcATH
(himaHCcyBaHHA CIIPAMOBaHI HA IUMPOBY TpaHchopma-
IO IEPKABHOTO YIPABJIIHHA B TEPUTOPIAJIBHUX T'PO-
Majax i, Xoua cyMa mMajia TeHJEHI[II0 0 3MEeHIIeHH
BrpomoB:k 2022—-2024 pp., y 2025 porri 3HOBY Bifg0yJiocs

3pocranHsa. Ha ocBiTy He BUALIAINCA OIO[PKETHI KOIITH
o miporpami Bopoaosk 2022—2024 pp., y 2025 porii me-
penbadeno Bceoro 15 Tuc. rpuseHs (3.82% Bin 3arajibHOL
CyMU), 10 HAJITO MAJIO [JIA BITPOBAPKEHHSA OyIb-AKUX
cepiiosHux nu@posux 3Mmid. Ha comianpHuii 3axucr
KOIIITH T10 ITporpami BumisisasucA juire y 2023 porri, Ha
cyMmy 63 tuc. rpuBeHb (a6o 16.83% Bip ycix BUaTKiB Ha
nudposy Tpauchopmairiro 2023 poky).

Orixe, nep:kaBHe yIIPaBJIIHHA — OCHOBHUI IIpio-
PUTET MICI[€BOTO CAMOBPSAMYBAHHSA MO0 ITH(PPOBOI
TpaHcpopMaIllii, OCKLIbKN HaMOLIbINe (DiHAHCYBAHHSA
ie camMe CIOQU, X0Ua 3 POKAMU MTOMITHO ITOCTYIIOBE
sumkernHA. OcBiTa Ta COIIATBLHUI 3aXUCT OTPUMYIOTD
HemocTaTHe (PiHAHCYBAHHA — I10 OJHOMY TPAHIILY 34
YOTHUPU POKH.

3HauyHA YaCTUHA BU/IIJIEHNX KOIITIB CIIPAMOBYETHCSA
Ha PO3BUTOK Ie0iH(OPMAITIIHUX CUCTEM, AKi oroMara-
0Th 3a0e3neunT e)eKTUBHE YITPABJIIHHA TEPUTOPIA-
MU, MOHITOPHUHT MiCbKOI IHPACTPYKTYPH Ta PO3POOKY
mnaHiB po3BuTky rpoman. LIITHATI rakox oTpuMyoTh
(bimaHCyBaHHSA [JIA MIBUINEHHS TOCTYITHOCTI TA AKOCTI
aAMIHICTPATUBHUX MOCJIYT QJIA MENIKAHIIB, 30KpeMa
yepes3 BIPOBA/KEHHSA eJIEKTPOHHUX CEPBICIB.

OkpeMUM HAIPAMEKOM € ITIATPUMEA 1H(pOpMAITi HHOT
0esmneky Ta Kibep3axucTy MyHIIIUTIAIBHUX CUCTEM, III0
0CO0JIMBO aKTyaJIbHO B yMOBAX 3POCTAHHA Kibep3arpoa.
Kpim Toro, B paMKax rpoMajicbKoro OIOKeTy BUILIIA-
0ThCA (PiHAHCOBI pecypcy Ha PO3BUTOK (P POBOI iH(D-
PaCTPYKTYPH, 10 YMOKIUBITIOE PeaIi3allio iHil[iaTuB
rpoMajsAH, CIIPAMOBAHUX HA IABUIIEHHA ITU(POBOI
TPaMOTHOCTI, TIPO30POCTi AIAJIBLHOCTI OPTaHIB BJIAAU
Ta iHTerpario MuppoBUX TEXHOJIOTIH y pisHi cepu
MiCBKOTO JKUTTA.

Tabnuuys 2
Hunamika Grom:keTHoro dinancysanusa nu@gposoi rpancopmarnii y KMTT, 2022-2025 pp.
Poxu 2022 2023 2024 2025
Harmpsamox X, % X, % X, % X, %
THC TPH THC TPH THC TPH THC TPH
JlepsxaBHe yrpaBIiHHA 590.2 100 310 83.11 214.5 100 377.9 96.18
OcsiTa - - - - - - 15 3.82
CoriajibHU 3aXUCT - - 63 16.89 - - - -
3arasipHa cymMa BUOATKIB 590.2 100 373 100 214.5 100 392.9 100
mo mporpami 1u@poBoi
TpaHchopMarii

Jorcepeno: cknameno aBropamu Ha ocHOBI [21]
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BucHOBKH Ta MEPCIEKTHUBU MNOJAJIBIINX O~
caim:xkeHb. BrpoBamxeHHA u@poBuX iHIiIiaTUB
B Kpemenuynpkiit MicbKill TepuTOpiaibHii rpoMai,
AK 1 B OLJIBIIOCTI TEPUTOPiaJILHUX TPoMal YKpaiHu,
CYIIPOBOKY€ETHCA HUBKOI0 BUKJIHKIB. [lepmroueprosoro
Ipo6JIeMor0 € MediluT GIMKETY, AKAN TePeIIKOIKAE
CHUCTEMHOMY (DiHAHCYBAHHIO Ta POSIINPEHHIO ITU(PPO-
BUX NpoekTiB. OOMeKeHICTh pecypciB IIPUBBOAUTE [0
TOTO, 1110 (piHaHCYBaHHA (P POBOI TpaHcopMarlii Bu-
IiJIAETHCA 3a 3aJIAIIKOBUM IIPUHIAIIOM, III0 0COOJIBO
TIOMITHO y cepax OCBITH Ta COIIAJIBHOTO 3aXHUCTY, 1€
BIIPOBAKEHHA ITU(PPOBUX TEXHOJIOTIHN Bii0yBaeTbCA
(bparmeHTapPHO TA HEIIOCIIIOBHO.

OkpiM (piHAHCOBUX 00MEKEHb, FPOMAaa CTUKAEThCA
3 HEJOCTATHLOI YYACTI0O TPOMAJICBKOCTI B yIIPaBJIiH-
Hi QiHAHCOBUMHU MMOTOKAMU. BimcyTHICTH po3BUHEHUX
MeXaHi3MiB I'POMAaJIChKOT0 KOHTPOJII0 Ta y4acTi y 6o-
IPKeTHUX ITpollecax 3HIKYe e(PeKTUBHICTb PO3TIOILITY
(biraHCOBUX PECYPCIB 1 ITOPOKYE PUBUKY HEIIPO30POTO
posnopisty kKomrriB. Ili mpo6siemu 1ie GiJibilie 3aroCTprO-
IOTBbCSA B KOHTEKCTI BITHOBJIEHHS IPOMAaI ITiCJIA HACJTi-
KiB 00I1OBUX [ili Ta EKOHOMIUHOI KPU3U, CHPUUYMHEHOT
TOBHOMACIIITa0HOO BifHOIO.

Hespasxaroun Ha BukAnKM, nudposisaiis rpo-
Majl Mae BeJIMKUM MOTEeHIia IJIA PO3BUTKY. SHAUHI

MePCIIEKTUBY Mae BUIJIEHHA JTOTATKOBUX (DiHAHCOBUX
pecypciB Ha PO3BUTOK PO3MIMPEHUX OHJIANH-CEPBiCiB
JIJIA MEIIKAHIB, BIIPOBPKEHHA 1HIIIaTUBU «PO3yM-
HOTO MicTa», [0 OXOILII0e IUQPOBI mIaTQOpMu i
TOJIETTIIEHHA KOMYHIKAIlil MijK TPOMAaJI00 Ta MiCIIEBOIO
BJIA/I0I0, aBTOMATHU3AI[1}0 MYHIIIUTIAJTLHUX TIPOIECIB Ta
BUKOPHCTAHHA BeJIMKUX JAHUX [IJIf IOKPAIeHHA ITPH-
WHATTA YOPABJIIHCHKUX pillleHb. BakJINBoO 3a3HAYNTH,
mio ITonraBebKka o6s1acTh 3aiiMae BUCOKI ITO3UITII 3a TH-
IeKcoM L poBoi TpaHchopMaliii cepe/s perioHiB Ykpa-
1HU, M0 CTBOPIOE CITPUATIINBI YMOBHU JJIA TIOIAIBIIIOTO
PO3BUTKY IU(POBUX TexXHOOTiH y KpemeHnuyIbKiii
MICBKii TepuTOpiabHiit rpomati. Brucokwuit piBeHb 1ud-
poBizalrii perioHy Mae MOTEHIAJ AJisA 3a0e3eueHHsA
JIOCTYILY TPOMA/IH JI0 CyYaCHUX TEXHOJIOTIUHUX PIllleHb,
mpodeciiHux KaapiB Ta ePeKTUBHUX YIIPABIIHCHKUX
mpakTuK. BUKopucTaHHA [[HOT0 MOTEHIIAJY CIIPUATHIME
IIPUCKOPEHHI0 I poBOI TparchopMaIllii perioxy, mia-
BUIIEHHIO AKOCTI €JIEKTPOHHUX TTOCJIYT Ta MOCUIEHHIO
Horo iHTerparii 10 HAIlOHAJILHUX I[M(POBUX 1HIIIATHB.

Y mepcnekTuBi mofasibiie 301JIbIIEHHA yBaru 0
1 poBisallii 03BOJIUTE 3POOUTH YIPABJIIHHA (hiHAH-
caMu rpoMajIu OLIBII BiIKPUTUM, OTIEPATUBHUM 1 e(Dek-
TUBHUM, II[0 CIIPUATUME Ii €eKOHOMIYHOMY 3POCTaHHIO
Ta MOKPAIIEHHIO SKOCTI JKUTTSA MEIIKAHIIIB.
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ACOPTUMEHTHA CTPATETII4
MOJIOKOINEPEPOBHUX NIANPUEMCTB
Yy DOCATHEHHI KOHKYPEHTHUX NMEPEBAI

ASSORTMENT STRATEGY OF DAIRY
PROCESSING ENTERPRISES IN ACHIEVING
COMPETITIVE ADVANTAGES

AHoTaUif. Y CTATTi po327SIHYTO TeopeTnyHi Ta NPAKTU4Hi acnekT GopMyBAHHS ACOPTUMEHTHOI CTpaTeaii MosoKonepe-
POGHMX NIGNPUEMCTB SIK IHCTPYMEHTY 3abe3neyeHHs! iX KOHKYpeHTOCTPOMOXHOCTI. [1pOJHANI30BAHO gUHAMIKY CrIOXUBAHHS
MOJIOYHOI MPOGYKLii Ta HaBegeHo NpuKAagun peanizawii acopTMMeHTHUX CTpaTeziii MPOBIGHUMM BITYUSHAHUMU BUPOOHUKAMM.
JlocnigeHo B3AEMO3B'A30K Mix CTPYKTYpOI0 TOBAPHOI MPOMo3uLii Ta puHKOBUM MO3MLIOHYBAHHAM NignpreMcTs. CHopmysibo-
BAHO BUCHOBKM OGO epeKTUBHMX MigXOGiB go ACOPTUMEHTHOR0 yNpaB/liHHS.

Knio4oBi cnoBa: acoptumeHTHa cTparezis, MOI04HA MPOMUCIOBICTb, CTpatezis gusepcudikaii, gudeperuiavis, npemiai-
3auisi, bpeHgu, KOHKYPeHTHI nepeBazi.

Summary. The article examines theoretical and practical aspects of forming the assortment strategy of dairy processing en-
terprises as a tool for ensuring their competitiveness. The dynamics of dairy product consumption are analyzed, and examples
of assortment strategies implemented by leading Ukrainian producers are provided. The study explores the relationship between
the structure of the product offering and the market positioning of enterprises. Conclusions are drawn regarding effective ap-
proaches to assortment management in the context of the modern market environment.

Key words: assortment strategy, dairy industry, diversification strategy, differentiation, premiumization, brands, competi-
tive advantages.

crymn. B ymoBax nmocuieHHA KOHKYPEHITI Ta HECTa-  HICTh KOMIIAHIl 10 PUHKOBUX BUKJIUKIB, 3a0€311eUnTu
OLIIBHOCTI eKOHOMIUHOTO CePEeIOBUINA, OPMYBaHHA  CTIHKICTh, TPUOYTKOBICTE Ta 3aJ0BOJIEHHS CIIOKABUOTO
e(eKTUBHOI aCOPTUMEHTHOI CTPATETI] cTae KpUTUYHO  monuty. [Jis yKpalHCHKOTO MOJIOKOIIEPEPOOHOI0 CeK-
BaKIIMBUM [y1a mignpuemcrB. CTpareriude yopasmiHHA — TOPY, AKUI (PYHKIIOHYe B yMOBAaX CTPYKTYPHUX 3MiH,
[IPOAYKTOBUM IIOPT(deseM q03BOJIsiE ATaNTyBaTH qifAdb-  aCOPTUMEHTHA CTPATETris BUCTYIIAE OJHUM i3 KITFOUOBUX
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1HCTPYMEHTIB 30epesKeHHA KOHKYPEHTHUX TO3UIIiIT Ta
PO3BUTKY. ¥ IIEOMY KOHTEKCTi aKTYaJIbHUM € JOCTiKeH-
HA TEOPETUYHUX OCHOB 1 IPAKTUYHUX MOJIejiell peaJti-
3aIrii aCOPTUMEHTHOT HOJTITUKY Ha TPUKJIIAM] TPOBITHUX
BITYMBHAHUX ITiIITPUEMCTB.

Merta crarTi. MeToto cTaTTi € TeoOpeTHUHE 00T PyH-
TYBaHHSA TA TPAKTUYHUI aHAaJIi3 ACOPTUMEHTHUX CTPa-
Teriii MOJIOKOIIEPePOOHUX ITIIIIPUEMCTB AK IHCTPYMEHTY
3abes3neueHHA X KOHKyPEeHTHUX nepesar. ocimimreHHA
CIIpsAMOBaHe Ha BUABJIEHHSA ITiIXOMIB 10 (opMyBaHHS
e(peKTUBHOI CTPYKTYPH IIPOIyKTOBOTO IMTOPT(EIIS 3 ypa-
XyBaHHAM 0CO0JIMBOCTEN PUHKY, OPEHI0BOI TTOJIiTUKH,
PiBHS IHHOBAITIMHOCTI Ta CHEITUMIKYU ITO3UITIOHYBAHHSA
TiATPUEMCTB Y MOJIOUHIH rajrysi YKpaiHu.

Buxknag ocaoBHOro marepiasy. [lousarts «acop-
TUMEHT MPOAYKITil» OXOIJIF0E Pi3Hi KaTeropii, TUIIU Ta
Momuikallii ToBapiB, 110 TPYILYIOTHCSA 33 TIEBHUMU KPU-
Tepismu. ToBapHUIT AaCOPTUMEHT Ma€ YiTKY CTPYKTYPY,
110 Bigobpaskae B3aeMO3B A30K MizK OKPEMHMU TOBapa-
MU Ta ixX 3arayibHy cucreMy. lle He BunamkoBuii Habip
MPOAYKTIB, a 30aJlaHCcOBaHA TpyIia, Y AKiN KOKEeH ToBap
3aliMae TIeBHE MicIle Ta repedyBae y B3aeM0O3aJIEKHOCT1
3 IHIIUMHU eJIEMEHTaMU TOBAPHOTO PA/Y.

Exonowmicr JI.B. Bama6anoBa BusHauae ToBapHUA
ACOPTUMEHT AK CYKYITHICTh TOBapiB, AKI MAIOTh TICHUIA
B3a€MO3B sI30K Mi3K COO0I0 Ta OPIEHTOBAHI HA MEBHY I'PY-
my crioskrBadiB. BoHU XapakTepusyoThCsa CIiJIBHUMU
KaHajaMu 30yTy Ta 1epefyBaroTh y CXOKOMY I[iIHOBOMY
cermenTi [1]. Buena miaxoquTh A0 TPaKTyBaHHA IbO-
o MOHATTA KOHKPETU30BaHO, aKIIEHTYIOUHN yBary Ha
TOMY, 1110 ACOPTUMEHT — I1e He ITPOCTO HAOIP MPOAYKIIiT,
a CTPYKTypOBaHA CYKyIHICTb TOBapiB, AKi 00 €aHAaHI
(byHKITIOHAJIBHIM TTPUSHAUYEHHAM, I[LTHOBOI0 ayIUTOPI-
€10 Ta BITIOBITHUMU PUHKOBUMU XapPaKTEPUCTUKAMU.
Y TakoMy po3yMiHHI TOBAPHUI ACOPTUMEHT € BAKJIU-
BUM €JIEMEHTOM KOHKYPEHTHOI CTpaTerii miIIpreMCTBa,
1110 I03BOJIA€ €(DEKTUBHO KepyBaTH MPOIYKTOBUM TIOPT-
(esreMm Ta aganTyBaTH MOro 10 IIOTPE6 PUHKY.

AcopTUMeHT TPOAYKI[II MOKHA PO3TJIAMATH AK
CKJIATHY CUCTEMY, Y MeKaX AKOT TOBApU BiIPiBHAIOTHCA
3a CBOIMU XapaKTepPUCTUKAMU, TPUPOTHUMU 0COOJIN-
BOCTAMMU, €KCILIYyaTAI[INHUMU BJIACTUBOCTAMU, (DYHK-
IIOHAJILHUM ITPU3HAYEHHAM, CII0CO00M BUKOPUCTAHHSA
Ta piBHEM 3a/J0BOJIEHHS ITOTPED.

Bepyuu mo yBaru ocoGIMBOCTI CITIO?KMBUMX TOBAPIB,
MPUMHATO BUOKPEMJTFOBATU [Ba OCHOBHUX BUJIU aCOPTU-
MEHTY: BUPOOHUUMI Ta ToBapHUil. BupooHuuwmii acop-
TUMEHT OXOTLJTEO€ TIePEJTiK TPOYKITii, 1[0 BUILYCKAETHCA
TEeBHUMU ITPOMUCTIOBUMHU 200 CiJIbCHKOTOCIIOIAPCHKUMU
migmpueMcTBaMu. ToBapHUI acCOPTUMEHT, CBOEIO Uep-
ro10, 00’ €THy€E TIPOYKITi{0 3a TIEBHUMH XapaKTePUCTH-
KaMM: MaTepiajl BUTOTOBJIEHHS; PO3MIp; THUII; KOJIIp;
I[IHOBA KaTeropis.

BusHaueHHs acCOPTUMEHTY € BayKJIMBUM 3aBIAHHAM
IS OyIb-AKOTO ITiAIIPUEMCTBA, 110 3aiiMA€EThCA BUTOTOB-
JIEHHSIM Ta PeaTi3allicio MPOayKIlii MACOBOTO CIIOKBAH-
HA. OCKLIBKY aCOPTUMEHT BILIMBAE HA CITiBBIIHOIIECHHA
TOMUTY 1 TPOTIO3UIIil, HOT0 CTpaTeriyHe ILIAHYBAHHA

II03BOJIsIE€ KOMITAHIT YCITINIHO (DYHKIIOHYBATH HA PUHKY
Ta MABUIIYBATU KOHKYPEHTOCIIPOMOYKHICTb.

Hns epexruBHOrO (popMyBaHHSA ACOPTUMEHTHOL
cTparerii HeoOXiTHO PO3YMITH IPUHIIMITN KJIaCUpIKATTiT
acoptumeHrty (Tabs. 1).

PosymitHsa nmpuHIuIniB Kiracudikariii acCOpTUMEHTY €
HeoOXiTHO0 TIePeyMOBOI0 i (POPMYyBaHHA e(heKTHUB-
HO1 acopTUMeHTHO1 cTparerii. Bona 6asyerbcs Ha aHa-
JTisi PiBHUX KaTeropiii ToBapis, iX B3A€MO3B 3Ky Ta POJIi
y 3araJbHOMY TOBApPHOMY ITOPTQeTi MMiIIIpreMCTBa.

AcopTUMEHT HPOAYKIlil € (PyHIaMeHTaIbHUM eJie-
MEHTOM IIAJBHOCTI IIAIIPUEMCTBA, OCKLJIBKY BU3HAYAE
M0ro PUHKOBY MPOIIO3UIIII0 Ta 3a/I0BOJILHAE TOTPEOU
criosxuBagiB. Moro crpaTeriune maHyBaHHSA IPYyHTY-
€ThCA Ha aHAJIi31 ITOMUTY, BUPOOHUYUNX MOKJIUBOCTEN,
KOHKYPEHTHOTO CEPEeIOBUIIIA Ta PUHKOBUX TPEH/IIB, 110
JI03BOJIAE TIATIPUEMCTBY 3a0€3MEeUYNTHU IOBTOCTPOKOBY
cTablyIbHICTh 1 HPUOYTKOBICTG.

VIIpaBIiHHA aCOPTUMEHTOM MOKe 3M1HiCHIOBATUCS
Ha PiBHI OIIEPATUBHUX PillleHb (ACOPTUMEHTHA MOJTi-
THKA) Ta CTPATEriyHOro IJIaHyBaHHA (aCOPTHMEHTHA
cTpareris).

AcopTuMeHTHA TOJTITUKA — [ BUBHAYEHHS, (opMy-
BaHHA Ta MiJATPUMKA ONITUMAJILHOI CTPYKTYPU TOBApIB,
AKI BUPOOJIAIOTHCA Ta PEATIBYIOTHCA 3 BpaXyBaHHAM T10-
TOYHUX Ta MaUOyTHIiX Iijeit mignpuemctsa [10]. Boua
€ CKJIA[IOBOI0 aCOPTHMMEHTHOI cTpaTerii, AKa BU3HAUYae
JIOBTOCTPOKOBI HATIPAMU PO3BUTKY TOBAPHOT'O ITOPT(EIIs
MiAITPUEMCTBA.

AcopTumeHTHA cTpaTerisa ABjAe c00010 CYKYITHICTH
pillleHb, CIIPAMOBAHUX Ha ()OPMYBaHHSA, OHOBJIEHHA Ta
OTIITUMIBAIli 0 aCOPTUMEHTY. BiqMiHHICTE aCOPTUMEHT-
HOI CTpAarTerii BiJl 0TIepPATUBHOTO yIIPABIIIHHA TOBAPHUM
ACOPTUMEHTOM TIOJIATAE B Ti CIIPAMOBAHOCTI HAa JIOCAT-
HEHHsA JOBIOCTPOKOBUX ITiJIell, TAKUX AK 3aKPIILJIeHH
TO3UIIIN HA PUHKY, POSIINPEHHSA YaCTKU PUHKY Ta MHif-
BHUILIEHHA PeHTA0EIbHOCT. ACOPTHMEHTHA CTPATETIA €
OTHUM 13 KJTIOUOBUX MEXaHI3MiB (DOPMYBAHHSA CTIHKUX
KOHKYPEHTHUX MepeBar IiIIpueMCTBA.

Bubip acopTuMeHTHOI cTparerii 3aJ1€KUThH Bif] pPUHKO-
BOI CUTYaIlil, PECYPCHUX MOKJIMBOCTEH ITiIITPUEMCTBA Ta
Hioro crpareriuHux npiopuretiB. BoHa moxke GyTu crips-
MOBaHa Ha PO3IINPEHHA aCOPTUMEHTY, 10T0 OTITHUMi3a-
I[i}0 Y CKOPOUYEHHsA Hee()eKTUBHUX I103uiiiii. Kirrouosi
BUU aCOPTUMEHTHUX CTpPATEriii HaBeJieHo Ha puc. 1.

MostouHa raityss Bifirpae BayKJIMBY POJIb B EKOHOMi-
i YEpaiHu, OCKUJTBKY 3a0e3I1euye TPoI0BOoJIbYY Oe3IeKy,
CYTTEBY YaCTKy 3aMHATOCTI B arpapHOMY CEKTOpi Ta
poOUTH BArOMUI BHECOK Y (hOPMYyBAHHSA €KCIIOPTHOTO
TMOTEHITiaJTy KpaiHu.

IIporsaroM ocTaHHIX POKIB MOJIOUHA TrajIy3b YKpaiHu
3a3HaBaJjia YNCJIEHHUX BUKJIUKIB, AKI CyTTEBO II03HA-
YMIINCA Ha PiBHI CIIOKUBAHHA MOJIOYHUX IIPOLYKTIB.
Tak, srimHo 31 cratucTuyHuMu nanumu, y 2006 porri
cepeIHbOPIUHE CIIOKUBAHHA MOJIOUHUX MPOAYKTIB HA
OJTHY 0CO0y CTaHOBUJIO 234 KT, OJTHAK Y ITOJIAJIBII POKU
1eli TIOKa3HUK JJeMOHCTPYBAB CTiMKY TEHEHIIII0 10 3HU-

sxeHHA (puc. 2).
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Tabnuuys 1
Knacudikaiis ToBapHOro aCOPTUMEHTY 3a PidHUMH KPHUTEPiAMI
Kpurepii
. Bumu Onuc XapaKkTepUCTHK
Kiaacupikamii
Bupobumunit ITponyxiris, mo BUIIyCKAETbCA KOHKPETHUM MiIIIPUEMCTBOM Ta PeaIi3yeThbCA
a00 yepes MOCepeTHUKIB, 2060 6€31MocepeIHb0 THIIINM KOMITAHIAM [JIA MOAAJTBIIO0L
3a MoXomKeHHAM IepepoOKH.
Toprosuit IIpomyxkirisa, 1110 mpomaeTheA Yepes TOProBi Mepeski a0 mocepeqHUITbKI KOMITaHiT
IIJIA KIHIIEBUX CIOKHBAYIB.
Bazosuii OcHoBHI ToBapu, AKi MalOTh HAUOIIBIINI HOIUT i (DOPMYIOTH OCHOBHUM TOXiT
aCOPTUMEHT KOMIIaHil.
HomarkoBuii IIponyxiis, sska MOIIOBHIOE ITPOIAYK OCHOBHOI'O TOBAPHOTO PSALY.
3a 3HAYYIIiCTIO aCOPTUMEHT
TJIA KOMITaHi1 ExcrmrosuBaumi YuikajbHa IIPOAYKIliA, AKA He Mae aHaJIOTiB HA PUHKY Ta Ma€ BUCOKY CIIOYKUBUY
aCOPTUMEHT I[IHHICTb.
IMmmynbcHmit ToBapwu, 1110 KyIyIOThCSA CIIOHTAHHO, 63 TOIepeAHbOr0 IIaHYBAHHSA.
aCOPTUMEHT
OpHopigHMit IIpoctuit HaGip ToBapiB, HAIIPUKIIA/, XaPUOBi IPOAYKTH a60 CUPOBUHA.
3a pisueMm qude- CrnagHuii TIponykiris, ska Mae BHYTPILIHIO IPAaIliio 32 XapaKTePUCTUKAMU, HATIPUKIIA]T,
peHriarii PisHi BUIU €JIEKTPOHIKU.
3MimraHuit AcopTuMeHT TOBapiB i3 PiBHUX IPYIL, L0 PEATIBYIOTHCA B OTHOMY MICITi.
Posmmpennit Benukuit Bu6ip ToBApHUX I'PYII, IPEACTABIEHUI IMITPOKUM ACOPTUMEHTOM II0-
BUITI Y KOXKHIN KaTeropii.
Ba Kimex Ob6mexeHnit HeBenuka kijbKicTh TOBapHUX T'PYII, [0 BKJIIOUAIOTH JIMIIE IIEBHI KaTeropii
a KIJTBKICTIO TIPOJIYKITi.
TOBAPHUX T'PYII . " - = :
CroeniasnizoBanuii | ACOPTHMEHT 30CepeMKeHNI Ha OqHiM a60 ABOX KAaTEropifx MPOAYKIIil, IpeicTaB-
JIEHUX MaKCHUMAaJIbHO IJINOO0KO.
Tu6oxmit Bxitiouae xinbka BapiaHTiB MOAIOHUX TOBAPIB i3 PIsHUMU XapPAKTePUCTUKAMU.

Jcepeno: ckilaieHo aBTOpaMU Ha OCHOBI IIPOAHAJIi30BAHO] JIiTepaTypu

3 mouarkoMm moBHOMAacuITabHoi BiftHu y 2022 porri
CUTyaIlid B MOJIOYHIH rajys3i 3HaYHO IIOTipIIMIacH.
CriosKMBaHHA MOJIOYHOI ITPOYKITii BIrasio o 150 kr Ha
IyIIly HACeJIeHHs, 1[0 € PEKOPIHO HU3bKUM TTOKA3HIUKOM
3a ocTaHHi ABa gecATIIHTTA. OCHOBHUMU IIPUYNHAMU
TaKOT'0 CHAJy CTAJIH:

* BumyiieHe nepeMillieHHA HaceJeHHs, 1[0 CIIPUYHU-
HIUJIO 3BHIDKEHHA MONUTY y TPAOUIIMHUX perioHax
CITO}KMBAaHHA.

* SHMKEeHHA KYITiBeJIbHOI CIIPOMOKHOCTI IPOMAISAH
yepes3 eKOHOMIUHY KpPU3y Ta 3POCTAHHSA PiBHA iH-
irAii.

ACOPTUMEHTHI
cTparerii

Crparerii IHHOBaLWil TOBapy

Crpaterii gandepeHuauyi:
* ToBapHa AndepeHuIaLys
 cepBICHa AnudepeHLIaLys
o AndepeHUIaLS IMIKY
o AndepeHuUaLIn cepsicy

BAPI3LIA IMIZPKY
Baplawa IMeHl M3apKu

I AOAATKOBUNX edeKTIB
Crpaterii gnsepcuikaui:
© FOpPU30HTaNbHA
* BepTVKaNbHa
® KOHr/IOMepaTHa

Crparerii moaudikauii Tosapy

B8apIaLys GYHKLIOHANbHIX XapaKTepUCTUK
BaplaLis GI3NYHNX XaPaKTePUCTUK
BapIaLys AV3aiHy ToBapy

BaplaLIs 338/8KM 3a6e3neyeHHIo

Crparerii eniMmiHaLIi ToBapy

cTparterisi CKOpOYeHHs IHBeCTLYA
CTpaTeris BUNY4eHHSA TOBapy
CTpaTeris KOHUeHTpauli 3ycunb
MTPATeria NOCUNEHHSA NIHIT NPOAYKTY
cTpareria BUKNOYeHHA NIHIA

npoAyKTy”

Puc. 1. Knacudikariia acopTUMeHTHIX cTpaTeriii
Jorcepenio: cknameHo aBTopamMu Ha 0CHOBI [2]
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Puc. 2. Piune cnokuBaHHA MOJIOYHUX TIPOAYKTIB, K2 / 0c00y
Jcepeno: cknameHo aBropamMu Ha 0CcHOBI [9]

e JloricTuuHi TpyaHOII Ta TTepeboi B IIOCTaYaHHi, 110
YCKJIQHUJIU JOCTYITHICTh MOJIOUYHOT ITPOIYKITi1 ¥ TIeB-
HUX pPerioHax.

TTorpu ckagHy eKOHOMIUHY Ta 6€3IIEKOBY CUTYAITif0
B YEpaini, mouaj 200 MoJIOKOIIe pepoOHUX MiIITPUEMCTB
OPOJIOBIKYIOTH BECTU CBOI0 MOCIIOIAPCHKY TiAJIBLHICTD.
B ymoBax HecTa61IbHOI0 HOIIUTY, BUCOKUX BUPOOHUUNX
BUTPAT Ta JIOTICTUYHUX BUKJIUKIB ITi iITPUEMCTBA 3My-
IIeH] aIaliTOBYBaTH CBOIO ISJILHICTH Ta BIIPOBAIKY-
BaTH Pi3HI aCOPTUMEHTHI cTparerii Jia 3a0e3neueHHA
CTIMKUX KOHKYPEHTHUX IIepeBar.

B ra6muini 2 HaBegeHo KJIIOYOBI MiIIPHUEMCTBA MO-
JIOUHOI raJjtysi, iXHi OpeHIn Ta 0OCHOBHI HATIPAMU acop-
TUMEHTHOI CTpaTerii.

AT «Mosounuii AJbsgHC» peajidye cTpaTerito
TOPUB0HTAJIBHOI quBepcudikaIrii, 3a6es3rmeuyun mm-
POKUiT aCOPTUMEHT MOJIOYHOI MPOAYKITIT ITi/T KiJIbKOMa
Opermamu. KomrraHisa Buityckae muTHE MOJIOKO, KHCJIO-
MOJIOYHI TIPOIYKTH, MACJI0, CUPU, HOTYPTHU TA JTUTAUE
XapuyBaHHsA, 110 03BOJIAE i OXOIJIIOBATHU Pi3HI cer-
MEHTHU CIIOKUBAYiB.

BaksinBoro 0co0IMBICTIO aCOPTUMEHTHOI cTpaTerii
€ crmerfiarisalfia Ha QUTAYOMY XapdyBaHHI Iiji OpeH-
nom «fAroturceke muisa gitei». Hanpukitam, y 2024 pori
Opeupn «AroTuHchbKe» PO3IOUAB CITIBIIPAIIO 3 MiKHA-
pomHoio ppanimuzo «The Smurfs» — BumycTus cepiro
JUTAYUX HOTYPTIB 1 MOJIOUHUX KOKTEITIB 13 IOy IAp-
HUMU nepcoHakamu. o JiHIAKY yBIHILIN HOTypTU
3 TIOJIYHUIIEI0, TEPCUKOM 1 COKOM Mapakyiil, a Takox
MOJIOYHI KOKTEIJIi 31 cMakaMu BEPIIIKOBOT'O ILJIOMOipY,
kapamesti Ta 6a6s-ramy. Lleii xin cripuse TigBUIIEHHIO
OpuBabIMBOCTI GPEH/Iy cepeq iTeil Ta iXHIX 6aTHKIB.

¥ Mexkax cTparerii iHHOBaIiiiHOTO PO3BUTKY «Mo-

JIOUHUI AJIBAHC» aKTUBHO BIIPOBA/IXKYE HOBI TEXHOJIOTIT

Ta PO3IIUPIE ACOPTUMEHT (PYHKITIOHATBLHUX MOJIOUHIX

npoaykriB. Hampukian, KoMnaHia npeacTaBuiia Kuc-

JIOMOJIOUHUI TPOAYKT «I'eposiakT», 110 MiCTUTH KOPUCHI

0akTepii IJiA IIOKPAallleHHA TPaBJIeHH.

TOB «JIrocTomopd» pearizoBye cTpaTerito IMOBHOTO
ACOPTUMEHTY, IO TIPOABJIAECTHCA MTPUCYTHICTIO KOMIAHI1
B YCiX OCHOBHUX KaTEeropisx MOJIOUHOI TTPOAYKITii (6a30Bi
MOJIOUHI ITPOIYKTH: MOJIOKO, BEPIIKH, Kedip, psoKaHKa,
HorypTH, Macio; PyHKIIOHAIbHE XapuyBaHHA: IIP00io-
TUYHI HOTYPTH, IPOAYKTHU 3 MiBUIIEHUM BMiCTOM OiJI-
Ka;, POCJIMHHE MOJIOKO: BiBCsIHE, MUTIAJIbHE, KOKOCOBE
MOJIOKO; JUTAYA TIPOAYKIIA: CIIeIiajbHI MOJIOYHI KOK-
reiui Ta torypru; npoaykru aia HoReCa: Bepuiku Ta
MOJIOUHA TIPOAYKITIA /1A TPOeciitHOr0 BUKOPHUCTAHHS
(TM «Cmaumno IIed»).

Kommanis mocTiiiHo BIipoBajpKye HOBI TEXHOIOTII —
opeun «Green Smile» creriamisyeTsCAa HA POCTUHHUX
aJIbTepHATHBAX MOJIOKA, IO BIJIIOBigae Ii100aIbHUM
TpeHmaM 3gopoBoro xapuyBauusa. TM «Ha smopos’s»
TO3UIIOHYETHCA Y BUIIOMY I[IHOBOMY CEI'MEHTI, 1110 TTifI-
TBEPIYKYETHCA BUCOKOI AKICTIO ITPOAYKITil, TPUBAJINM
TEepMiHOM 30epiraHHA Ta BUKOPUCTAHHAM CyYaCHUX
TEXHOJIOTIH aCelTUYHOr0 ITaKyBaHHS.

IITI «BijouepKiBCHKA arpoIpPoOMHMCIIOBA IPyIIa»
peautidye cTparerito By3bKO1 Crerfiajnaariii, 30cepemKy-
OUKCh Ha 00MEIKeHOMY, ajie CTPATeriuHO BaKIUBOMY
acoprumenTi. KoMmaHisa peasrizoBye KHCIOMOJIOUHMH
cUp, MacJio, IJIABJIEHUI 1 KpeM-CUp, CyXe MOJIOKO, IO
103BoJIsA€ e(heKTUBHO KOHTPOIOBATH SAKICTD ITPOIYKITiT
Ta 3abesreuyBaT cTabiIbHICTE BUpoOHUIITBA. OMHiEH0
3 KOHKYPEHTHUX IlepeBar € 3aMKHYTUH BUPOOHUYUIA
IIUKJI, AKUI OXOILTIOE BJIACHY CUPOBHHHY 0asy, mepe-
Po6Ky Ta poaromis roroBoi mpoaykiii. Ile 3abeaneuye
TMOBHUII KOHTPOJIb HaJ AKICTIO Ha BCIX eTanax BUPO0O-
HUIITBA Ta MiHIMIi3ye 3aJIE}KHICTh BiJi 30BHIIIHIX II0-
CTaYaJIbHUKIB.

KoMmanis akTuBHO afanTyeThes A0 3MiH PUHKY,
110 TMiATBePKYye 3aiticneHuit y 2022 porli pedpeHIuHT
i3 samyckom TM «BIJIO», opienTOBaHOI Ha Cy4acHOr0
criockpBaua. HoBuii iMimk OpeHIy IiJKpecilioe HaTy-
PaJIBHICTD, AKICTH TA BiIIOBIIHICTb CyYaCHUM TPEHIaM

3I0POBOTO XapPUyBAHHI.
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Tabnuuys 2

Oco6IMBOCTI AaCOPTHMEHTHHUX CTPATETIH KIIIOUOBHX MOJIOKOIIEPEPOOHHUX MiANPHUEMCTEB

IMignpuemMcTBO

Toproei mapku

Oco6siMBOCTI aCOPTUMEHTHOI cTpaTerii

AT «Mosounui
Anpsmc»

TM «fAroruncbKe»,
TM «froTuncbke mi1a fi-
Tei», TM «Cnasis»,
TM IIuparun»,

TM «3narokpaii»

Cmpamezia zopuzonmandvroi dusepcugirayii (IUPOKUL aCOPTUMEHT
MOJIOYHUX ITPOAYKTIB).

Cneuianizayia na dumsawomy xapuysarni (HaABHUN OKpeMUil GpeH.T
OUTAYOT0 MOJIOYHOTO XapUyBaHHS).

Innosayiiinuti possumork (BUMycK (QyHKITIOHATEHUX MOJIOUHUX ITPOAYKTIB).

TOB «JIroctmopd»

TM «Ha 3mopoB’si»,
TM «Censrceke»,
TM «Bypronka»,

TM «Green Smile»,
TM «Becesia Bypronka»,
TM «Cmauno Iled»,
TM dllumination Presents
Minions»

Cmpamezia mosaphoi ekcnarcii (AKTUBHE PO3IINPEHHA PUHKY Uepes
3aIIyCK HOBUX ITPOJYKTIB).

Topusornmanvra dusepcugirayis (PO3UINPEHHA JIHINKA TPATUIIHHUX
MOJIOUHUX ITPOAYKTIB, & TAKOK POCIUHHUX AJIBTEPHATHB).
Innosayitinuti poseumor (Po3podKka YHIKaJIbHUX ITPOAYKTIB, 30KpeMa
(yHKITIOHAIEHOTO XapUyBaHHA).

Ipemianizauia oxpemux 6perdis (nosurionysauusa TM «Ha sgopos’s» y
BHUII[OMY I[IHOBOMY CETMEHT1).

IIIT «Binoepkis-
CBbKA arpoIpOMHC-
JIOBa rpyna»

TM «BLJIO»,
TM «BimonepkiBcbke»

Bysvra cneyianizayis (30cepemKeHicTh Ha 00MeKeHil KiJIbKOCTI acop-
TUMEHTHUX TPYII).

Samrrymuli upobruyuli yuksa (KOHTPOIb SKOCTI BiJf BAPOOHUIITBA CU-
POBUHU 0 TOTOBOTO IIPOAYKTY).

Pebpendurne i cyuacnuii imidoe (6pern «BIJIO» opienToBaHMit Ha MOJIOMIKHY
ayQUTOPIIO Ta CyYaCHUX CII0XKUBAYIB).

Excnopmnua opienmauyisa (AaKTUBHUH IIPOIAYK CYX0r0 MOJIOKA HA MIKHA-
POIHI PUHKH).

IIpAT «TepHo-
MUTBCBKHI MOJIO-
KO03aBOM»

TM «Moutokia»

Komb6inosarna acopmumenmua cmpamezis (I0eIHAHHA KJIACUIHUX MO-
JIOYHUX IIPOAYKTIB i3 iHHOBAI[ITHUMH PO3POOKAMHU)

T'nubokxe nponukHenns Ha purok (IAPOKULT BUOIP TPaAIUIIHHOT MOJIOUHOT
ITPOYKITiT)

Opienmauia Ha cneylatizo8ari kamezopii cnoxcusa4is (BULYCK Oes3Jiak-
TO3HOI IIPOAYKILIii, TOBapiB 6€3 IyKpy Ta IIPOIYKTIB i3 MigBUIIIEHNM BMiCTOM
KOPUCHUX GaKTepiii)

Innosauyitinuli nidxid (BIIpoBaKeHHA HOBUX ITPOYKTIB: HOTYPTH 3 TO-
IIKOPHOM 1 COJIOHI HOTYPTOBI COyCH 3 0BOUEBUMU HAITOBHIOBAYAMMN)

TOB «Teppa ®yn»

TM «®epma»,
Tynsauuka», «Bina giHisg»,
«Fremialle», «3omoTuit
pes3epB»

Bepmurxanvua inmezpayis (KOHTPOJIb yChOT'0 BUPOOHUYOTO ITUKITY, Bif
3aroTiBJIi CHPOBUHU /10 JUCTPUOYITi1 TOTOBOI IIPOAYKITLIT)

Poszeumorx npemianvrozo ceemenma (6penn Premialle)
Bazamobperndosuti nidxid (06’eIHAHHSA KiJIbKOX TOPIOBUX MapPOK, KOMKHA
3 AKUX Mae CBOIO CITeI[iaJli3alliio Ta IILOBY ayIuTOPii0)

Excnopmua opienmayisa (moTy:XHa MiKHAPOHA IPUCYTHICTD i3 IToCTa-
YaHHAM IPOAYKIIi y 6inbire Hizk 60 kpaiH cBiTY)

TOB «Mosiouna
xKomimauia «['amm-
quHa»

T™ «Tajuuuna»

Hueepcugirayis acopmumernmy (BupoGHUIITBO TPAOUIIIHHUX MOJIOUHUX
MIPOAYKTIB Ta BIPOBAIKeHHA pociuHHux Hamois YOMMY)

Poswupenns niwesux ceemenmis (po3podka QPyHKI[IOHAIBLHUX ITPOIAYK-
TiB, cepep Axkux woryptu Go Kapraru, eksornuHi cMaku Ta 6e31aKT03HA

TIPOAYKITiA)

Ircepeno: chopmoBaro aBropamu Ha ocHOBI [3—8]

BaxnBoio yacTUHO CTpAaTerii € eKCIopTHA 0opi-
€HTaIlifA, 0cO0IUBO y chepi CyXOoro MOJIOKA, AKe TIOCTA-
4aeThCA HA MIKHAPOMHI PUHKHN. SaBOAKU BHCOKUM
CcTaHAapPTaM BUPOOHUIITBA Ta CePTUQIKAIIIT 32 MIsKHA-
POIHUMHU HOPMAaMHM, KOMITAHIA YCIINIHO KOHKypye Ha
106aJIBHOMY PiBHI.

IIpAT «TepHOMiILCHKHI MOJIOKO3ABO», 110 Bi-
IIOMUI 3a TOPTOBOIO MapKoio «MoJIoKiss», BUKOPUCTOBYE
KOMOIHOBaHY acOpTUMEHTHY cTparerito. IlimmpreMcTBo
IIPOTIOHYE IITUPOKKUI BUGIP KJIACMYHOI MOJIOUHOI ITPOJTYK-
Iii, Takol AK: MOJIOKO, Kedip, cMeTaHa, MAcJjIo Ta CUP
KHCJIOMOJIOUHUH, BOJTHOUAC, 0COOJIMBE 3HAUEHHA Mae
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MiAXig 70 PoOOTH 3 OKPEMUMU KaTeropisaMu CIIOXKUBA-
uiB. [ligmpueMcTBO BUITyCKAE TPOAYKTH JIA JIFOJIEL i3
HeIIePEeHOCUMICTIO JIAKTO3M, a TAKOK TUX, XTO Biamae
mepeBary ToBapaM 0e3 IyKpy a00 3 BUCOKMM BMiCTOM
KOpUCHUX 6akTepiii. TaKoK KOMIIAHIA 3aCTOCOBYE 1HHO-
BaIiHMA maxing mo popMyBanus acoptuMmenTy. OgHuM
13 Helo/TaBHIX HOBOBBEIEHD Oy/IU HOTYPT 3 TIOTTKOPHOM,
Ta IHHOBAI[IMHUI opMAaT COTTOHUX HOTYPTOBUX COYCIiB
i3 MOoJTaBaHHAM OBOUEBUX HAIIOBHIOBAUIB, 1[0 MOXKYTH
BUKOPUCTOBYBATHUCSA SAK TOTIOBHEHHS /10 OCHOBHUX CTPAB.

BaxnauBuM acneKToM acOPTUMEHTHOI ITOJIiTUKN
KOMIIaHi1 € 3pYYHICTh JJIA crmoskuBada. s 1mporo



// International scientific journal «Internauka» // N2 3 (170), 2025

// Economic sciences //

TIPOYKITiA BUILYCKAETHCA B PIBHUX (popMaTax yHaKOBKHU:
Bi TpaguIliiiHuX mosnernieHoBux naketis 1 [IET-mia-
ok 10 cyuacuux Tetra Gemina ta Pure-Pak, 1o 3a6es-
reyye i JOCTYIHICTD JJIA PiSHUX KaTeropii MOKYIIIliB.

Takum yuHOM, cTpaTeria KOMIIaHil 6a3yeThcA HA
MOeOHAHHI TPAOUINHHUX PillleHb 13 HOBATOPCHLKUM ITijI-
XOOM.

TOB «Mosiouna komnania «['agumunHa» BUKO-
pucTOBye cTpaTerito qudepeHIriarmii, Korpa mepeadavae
CTBOPEHHSA YHIKAJIbHUX MPOJYKTiB, OPIEHTOBAHUX Ha
pisHi cermenTH criokuBauie. KoMmiiania akTuBHO pos-
MIMPIOE ACOPTUMEHT Ta IIOEHY€E TPAAUITINHI MOJIOUHI
BUPOOHW 3 PYHKIIOHAJILHUMHU Ta CIIEI[ialis0BAHUMU
KaTeropiAMu mpogyKITii.

BaxnuBuMm HanpaMoMm € BUPOOGHUIITBO Kapmoar-
CBKUX HOTYPTIB, AKl NO3UILIIOHYIOTECA AK HATYPaJIbHI,
AKICHI TAa KOPKCHI 1A 300poB’a. JIiHilika BK/IOUAaE AK
KJIACUYHI BapiaHTH, TaK 1 0€3JIaKTO3HI TPOIYKTHU, 1[0
POSIINPIOE TOCTYITHICTD IIPOYKIIi1 /1A JII0el i3 Here-
PEeHOCUMICTIO JIAaKT03U. TaK0K MMiIIPUEMCTBO BUITYCKAE
1HHOBAI[iIfIHI TPOYKTHU, cepel AKNX eK30TUYHI Horyp-
TH, Ta CIIEI[ia/Ti30BaHl MOJIOKO, BEPIIKHU [JI KaBU IIifT
HasBaow Barista.

OxpiM MoT0UHMX BUPOOiB, KOMITAHIA peaisye cTpa-
TEril0 PO3IINPEHHA ACOPTUMEHTY 32 PAXyHOK ajIbTep-
HATUBHUX ITPOAYKTIB. Ba)KJIMBY PoJib y IIbOMY Bifirpae
JgiHifika pociuaHux HamoiB YOMMY, o Bigmosigae
3pOCTAIUOMY IIOITUTY HA HEMOJIOUHI aJIbTepHATUBU.

Takum unHOM, cTpaTeria mudepeHiamii J03BoIAe
romrmanii TOB «Mosouna kommanis «[anmuunza» He
nuiite 36epiraTu KOHKYPEHTHI MO3Ullii, a i aKTUBHO
(hopMyBaTH HOBI PUHKOBI TEH/IEHIIi1, 3a0e3IeUyun
CTIO}KMBAYIB AKICHUMHU TA PISHOMAHITHUMU TPOAYK-
TaMU.

TOB «Teppa @yn» peaidye cTpareriio BepTH-
KaJIBHOI iHTerpatlii, KOHTPOJIIIOYN BeChb BUPOOHUUMIA
JIAHITIOT BiJl 3aTOTIBJII CUPOBUHM 10 TUCTPHUOYIIii TOTOBOT
TPOIYKITII.

Kommnanis o06’eqHye KijibKa BiIOMUX TOPTOBUX Ma-
POK, KOXKHA 3 AKUX Mae CBOI0 CIIelu(piKy Ta IiJILOBY
ayIUTOPII0, IO T03BOJIAE 1M OXOILIIOBATU IIUPOKUI
CIIEKTP PUHKY MOJIOUHOI ITPOAYyKILii. «3osoruii Peseps»
Opi€eHTOBaHUIT HA BUPOOHUIITBO €BPONENCHKUX CUPIB,
1110 BUTOTOBJIAIOTHCSA 38 TPAMUIIHHUMI TEXHOJIOTIAMM.
«DepMa» creiagidyeTbCsa Ha TBEPAUX 1 TJIaBJIEHUX
CUpax, a TAaKOXK ITPOIIOHYE MOJIOUHY ITPOAYKIIiI0, CEpeT
SIKOT BEPIIKM, MOJIOKO, Kedip, pAKaHKa, cMeTaHa, io-
TypTH Ta BepiikoBe macio. «Premialle» — 11e mpemi-
aJILHUU GpEeH[, 1[0 BUTOTOBJIAE MPOAYKIIO 3 MOJIOKA
HANBUIIOI AKOCTI Ta BUKOPUCTOBYE CyJacHi €BpOIei-
cbKi TexHoJoril. «TynpumHKa» € JIilepoM Ha PUHKY
POCIMHHO-BEPIIKOBUX CyMIIlI€i Ta CUPHOTO ITPOAYKTY.
«Bina Jlinisg» mpomoHye MOJIOYHI TPOAYKTH [JIA aK-
TUBHUX CIIOKUBAYiB, POOJIAYMN AKI[EHT HA 3I0POBOMY
XapuyBaHHI Ta HATyPaJIbHUX IHIpeieHTaxX.

OxpiM MacmTabHOI IIPUCYTHOCTI HA BHYTPILIHBO-
my punky, <TEPPA ®Y]l» nemoHcTpye HmOTYRHUI
EKCIIOPTHUI MOTEHIAJ, 1 mocTauae CBOIO ITPOAYKITIFO

y Oinbire misk 60 kpain ceity. Takum unaoMm, <TEPPA
DY ]1» oeqHye cTparerii mudepeHIfiaii Ta eKCIaHcii,
1110 JT03BOJIAE KOMITaHI1 yTPUMYBaTHU JIIAEPCHKI MO3UITiT
Y MOJIOUHIH raysi.

Y pesyJibTaTi MPOBEIEHOT0 aHAaIi3y BCTAHOBJIEHO,
1110 MOJIOKOTIEPEePOOHI MiAITpUEMCTBA YKpaiHu peastidy-
FOTh Pi3HI TUIIN ACOPTUMEHTHUX CTPATeriii — Bij| ropu-
B0HTAJILHOI TUBEPCU(IKAIlil TA TIOBHOT'O ACOPTUMEHTY
II0 BY3bKOI crierriasrisarii it mudepenriarmii. Koxua
crparerid BigoOpakae crieru@iky KOMIIAHII: il poaMip,
IIJTEOBY ayJIUTOPiI0, pPiBeHBb IHTErpaIlii Ta iIHHOBAIIITHY
cripoMoskHiCTb. [liqnprieMcTBa 3 POZBUHEHOIO IIPOYKTO-
BOIO JTIHIAKOI0 OXOILTIOIOTH IITUPOKI CETMEHTH CIIOKUBa-
9iB, TOMI SK MEHIII I'PABIli 30CEPEKYIOTHCA Ha AKOCT1
Ta CydacHOMY I03UIliOHyBaHHI. BogHoUac cijibHOIO
TEHIEHIIIEI0 IS BCIX € IParHeHHsA 10 IHHOBAIIIiHOCTI,
aJaIITUBHOCTI Ta Opi€HTAIlll HAa HOBI CHOKHBYI 3AIIUTH.

MosxeMo 3po0UTH BHCHOBOK, II[0 KJIIOUOBUMU (DaK-
TOPaMM YCITIXy aCOPTUMEHTHOI CTpaTerii €: 3MaTHICTh
IIBHUJKO pearyBaTy Ha 3MiHU PUHKY, THYYKiCTb Y PO6OTI
3 pi3HMMU KaHajaMu 36y Ty, OpEeH/IUHT Ta BIIi3HABAHICTD
TOPTOBUX MAapOK, IHBECTHIII1 B IHHOBAIIIITHI IPOIYKTH,
POBBUTOK ITPEMiajIbHOTO CETMEHTY MOJIOUHOI TTPOIYK-
mii. Came Ii KOMIIOHEHTH [J03BOJIAITE IIIIPHEMCTBAM
CTBOPIOBATU KOHKYPEHTHI epeBaru, yTpuMyBaTH CII0-
JKuBaJa Ta 3a0e3neuyBaT CTa0lJIBHICTD Y CKIIATHUX
€KOHOMIYHUX YMOBAaX.

BucHOBKH Ta OgaJIblli MEPCHIEKTHBH TOCJIi-
I:KeHb. J{0CITIPKeHHA MATBEPIKYE BUBHAYAJIBHY POJIh
ACOPTUMEHTHO] cTpaTerii y 3a0esniedeHHi KOHKYPEHTO-
CIIPOMOKHOCTI ITiJIIPHEMCTB MOJIOUHOI rajrysi. B ymoBax
3POCTAY0i KOHKYPEHIIil, HeCTa01ILHOrO0 TIOMUTY Ta 3Mi-
HU CIIO}KUBYHUX IIPIOPUTETIB caMe IpaMOTHE YIIPaBJIiH-
HA aCOPTUMEHTOM JI03BOJISI€ KOMITAHIAM a1anTyBaTUCA
JI0 PUHKY Ta 3a0e3IeuyBaTh CTaJIiCTh PO3BUTKY. JlocBif
MPOBITHUX YKPATHCHKUX BUPOOHUKIB MOJIOYHOT ITPOYK-
il CBIJUUTH IIPO IIePeXiji BiJf TPOCTOr0 PO3IIUPEHHA
TOBAPHOI JIHIAKHK A0 IIICHOI CTpAaTerii, 1[0 0XOILIIEe
nudepeHITiaIio 6peH;IiB, HIlllyBaHHA, IHHOBAI[ITHICTb.
Crpareriuno cpopMOBaHHUI aCOPTUMEHT LO3BOJIAE ITijI-
MPUEMCTBAM OTHOUACHO yTPUMYBAaTHU 0A30BUII IIOTIUT,
BUXOAUTY HA HOBI CIIOKUBYI CETMEHTHU, aJaliTyBaTUCA
JI0 B0BHIIIHIX BUKJITUKIB 1 PO3IIUPIOBATH PUHKU 30yTYy.
TakuMm YMHOM, aCOPTUMEHTHA CTPATETriA IHTeTPyeThCA
B 3arajibHy 0i3Hec-MOJIeJIb i CTa€ OCHOBOIO [JIA JOCAT-
HEHHSA JOBrOTPUBAINX KOHKYPEHTHUX MepeBar.

TTomasnpIni HAYKOBI OCITIAKEHHA MOIJIBHO CIIPA-
MYBATH Ha OIiHKY e()eKTUBHOCTI Pi3HUX THIIIB acop-
TUMEHTHUX CTPaTeriii 3 ypaxyBaHHAM MMOKA3HUKIB
npubyTKOBOCTi, AMHAMIKA PUHKOBOI uacTku. llep-
CIIEKTUBHUM HANpPSAMOM € aHaJIi3 BIUIMBY 1HHOBAIili,
CTaJIOT0 PO3BUTKY TA IM(POBUX TEXHOJIOTIH (30KpeMa
MepPCOHAJII30BAHOT'0 MAPKETUHTY Ta e-commerce) Ha
TpaHcoOpMAaIlito aCOPTUMEHTHOI TTOJIITUKA Y MOJIOU-
Hiii ragysi. Kpim Toro, morpebye yBaru 1mopiBHAJIBHE
IOCJIIMKEeHHs CTPaTerii BITYMSHAHUX 1 MIsKHAPOIHUX
KOMITaHiH, 1110 [JJO3BOJIUTE ifeHTH(iKyBaTH HateDeKTUB-
HIIIT TPAKTUKY JIJIA aarTarii 70 yKpaiHChKOTO PUHKY.
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AHAJI3 CTPATETIT LUBEMLIAPCbKOTO BAHKY
CREDIT SUISSE, AHTUKPU30OBUX 3AX0O/1IB
111010 MOTr0 NOIMMHAHHS TA CTAHY
BAHKIBCbKOI CUCTEMM LUBEMLIAPIT

ANALYSIS OF THE CREDIT SUISSE STRATEGY,
ANTI-CRISIS MEASURES FOR ITS TAKEOVER
AND THE STATE OF THE SWISS BANKING SYSTEM

AHoTauis. CTaTTio NPUCBAYeHO geTalbHOMY HAJI3Y eBOoMoLi cTpaTezii cMCTeMHO20 LwBeriLapcbko20 6aHKy Credit Suisse,
MPUYMH 11020 KpU30BO20 CTaHy y 2022-2024 pokax Td 3ax0giB LL0go ¥i020 NO2AMHAHHS baHkom UBS y mMexax 06’ egHaHOi aHTu-
Kpu30Boi cTparezii HauioHanbHo20 bawky LLUBeviyapii (SNB), ypsigy Ta FINMA 3 meToto 3a6e3rneyeHHs hiHaHCOBOI cTabinbHOCTi
i Hegony1LleHHs BTPAT BKAAGHMKIB. [JOCAIgXeHO HACAIGKM LiuX 3aX0giB g/1s TOTOYHOR20 CTAHY LUBEeViLapCbKkoi OaHKIBCbKOI cucTe-
MW, 0 TAKOX HAMPAMKM il MDKHAPOGHOR20 | TEXHOI02IYHO20 PO3BUTKY.

Kmoyosi croBa: kpusa Credit Suisse, onepauisi UBS i3 N02IMHAHHS, QHTUKPU30BA CpaTezisl LeHTpanabHO20 OAHKY, CTaH
LBeNiLapcbkoi GaHKIBCbKOI cucTemu.

Summary. The paper is focused on a detailed analysis of the systemic Swiss bank Credit Suisse strategy evolution, the
reasons for its crisis in 2022-2024 and the measures to merger it by UBS as part of the joint anti-crisis strategy of the Swiss
National Bank (SNB), the Swiss government and FINMA in order to ensure financial stability and prevent losses of depositors.
This paper studied the implications of these measures for the current state of the Swiss banking system, as well as the directions

of its international and technological development.

Key words: Credit Suisse crisis, UBS merger transaction, anti-crisis strategy of the central bank, state of the Swiss banking

system.

Bc'ryn. IITBeiinapis € oMHUM 3 TIPOBIAHUX 1 HAOLTHIII
KOHKYPEHTOCIIPOMOKHUX CBITOBUX (DiHAHCOBUX
IEeHTPIB, OiJi yIPABIIHHAM AKOTO 3HAXOOATHCA O1JTBII
Hi¥K 25% CBITOBOTO 06CATY TPAaHCHAITIOHAIBHIX AKTHUBIB.
Husepcudirkopaumnii pinancosuit cexrop [IBeitapii
BKJIFOUAE MUKHAPO/IHI Ta JIOKAJIbHI OaHKM, CTPAXOBI KOM-
aHii, TeHcitiHi Goumy, udposi GiHaHCOBI KOMITAHIT Ta
inmi inancosi crpykrypu. Bin renepye 6susbko 10% Bin
o6cary BBII ekonomiku IIBeiinapii, axuii y 2023 porri
cranoBuB 884,9 mupgn. goix CIITA. 3aramoM, roI0BHUMU
HaMpsAMKAMU PO3BUTKY 6aHKiBChKOI crctemu [IIBeiirapii
€ KOMePI[HUN, IHBeCTUIIHHNI Ta IIPUBATHUN 6aH-
kinr (private banking). ¥ Bcix nmux HanpsaMkax 6aHKH
3aIIPOBAKYIOTh IHHOBAIMHI IM(POBI TEXHOJIOTII Ta
BHUKOPHCTOBYIOTH PO3BUHEHI cTparerii quBepcudikarii

pusukiB. B misomy, 6aukiBcska cucrema IlBeiiiapii
JIOCUTH IIBUIKO pearye Ha MaKPOEKOHOMIUHi i Teomo-
JIITAYHI BUKJIMKY Ta TJI00aJIbHI TEXHOJIOTIUHI TPEeHIH.

IIpore, y 2022-2023 pokax cUCTEMHHUII HIBeHIIap-
ceknii 6ank Credit Suisse, opieHTOBaHMI Ha MacIITAGHI
IHBECTHUITiHI (DIHAHCOBI OITepaIrii Ha MI00aJIbHOMY PUH-
Ky, 3a3HaB JIOCUTh 3HAYHUX TypOyseHTHOCTeH. Hartrio-
naneuuit Bauk [IBeiinapii pasom 3 ypsamom, FINMA
Ta BeJIMKUM IBeiapcekum 6aukom UBS peasisysa-
1 e(DeKTUBHY CTPATETio [JISA ITO0JIAHHSA i€l KpU3H,
3abesneueHHsa (hiHAHCOBOI cTAbiIBHOCTI TA HEOOMIY-
menHA Brpar BKJIagHuKiB Credit Suisse. Ak 3asnauus
Harmionanbauit Bank [IBeiinapii, momusiku y crpare-
riuHoMy ympasiiiHHI Ta pusuk-meHemiMenTi Credit
Suisse He cTajgu TpUrepoMm A (PiHAHCOBOI KPU3U
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1 TypOyJsieHTHOCTI y MakpoekoHoMiuHOMY cTaHi IITBeii-
mapii # mos’sisaHUX i3 Helo mapTHepiB. PeasrizoBana
aHTuKpu3oBa crparerisa Haiionansuoro Bauky IllBeii-
1apii, a TAKOXK [Iil BeJIMKoro cuctemuoro 6auky UBS i3
nornHauHsa Credit Suisse Ta BiTHOBJIEHHS ITPUOYTKO-
BOCTI, 3aCJIyTOBYIOTh Ha AeTaibHuil anams. Came mipomy
1 mpucssadena gaHa crartsa. OKpiM I[bOro MU TOCIIIIVIIA
cyuacHui craH 6aHKiBebKoi cucremu IIBetiiapii mpors-
roM Ta micyia nogosanua kpusu Credit Suisse, a Takox
HaIIPAMKH 11 Cy4aCHOI'0 PO3BUTKY.

Ornan gireparypu. Kpusa amepuraHcbkiB 6aH-
kiB Silicon Valley Bank Ta Signature Bank, a motim
TypOyseHTHiCTH 2022—2023 POKIB y CHCTEMHOMY IIIBEi-
mapcekomy 6auky Credit Suisse, BUKIIMKAIN 3HAUHY
KIJIBKICTh aHAJITHYHUX CTaTel 1 HOCIIMMKEeHb II0I0
MOJKJIMBOT'0 BILJIMBY LIMX ITOJil HA CBITOBY G6AHKIBCHKY
cucreMy. JleAKi aBTOPY BUCJIOBJIIOBAJIN IIPUITYIIEH-
HA PO II0YATOK HOBOI IVI00AJIBLHOI (DIHAHCOBOI KPU3H,
a 1HIII PO3TJIANAJIH I1i oIl AK TYpOyJI€HTHOCTI, 110 Oy-
IIyTh TIOI0JIaHI 3 BpaxyBaHHAM ypokiB Kpusu 2008 poxy.

3okpema, [15] Rebecca Stuart (2023) Buciosimoe
TOUKY 30py, 1o npuunnu 6aukpyrcrea Credit Suisse
BiJIPISHAIOTHCA Bifl IPUUKNH 6aHKpyTCTBA 6aHKY Silicon
Valley, i Tomy fioro BiuiuB Ha Maii0yTHe OAHKIBCHKE
perystioBauHsa Oyme Habararo 6iabmuM. Sokpema, [15]
Rebecca Stuart (2023) zasmauae, 1m0 6aHKPYTCTBO
Credit Suisse crayio cepiio3HUM BUITPOOYBAHHAM IS
pedopM 6AHKIBCHKOTO PETyJII0BAHHSA, IPOBEIEHNX MiCJIA
cBiToBOI (piHaucoBoi Kprsu 2007—2009 poxkis. ITiciia miei
Kpu3u 11e OyB NepIInii Kpax BEJIMKOT0 CUCTEMHOT0 6aH-
Ky, AKAU BBA}KABCA «3aHAMTO BEJIUKUM, 100 30aHKPY-
tyBatu» (Too-big-too-fail problem), Tomy kpusa Credit
Suisse crasa mepeBipKoO 30ATHOCTI IIBEHI[aPChKUX
peryjaAaTopiB mogoJsiaTH ii i He JOIIYCTUTH 1i mepexis
Y CHCTeMHUI BUMIp. 3a pUHKOBO0 0OITiHK000 2007 poKy,
[2] makcuMmanbHa BapTicTs akmiin Credit Suisse cra-
woBmia 100 mutps. mBeiinapcbkux pankis, a 'y 2023
porri UBS Bukymnus 1ie#t 6aHK Jiuiie 3a 3 MJIp/. IIBe-
LIAPCHKUX (PPaHKIB. 3a3BUYAll MOJIOBHUMU IIPUINHAMU
6aHKpyTCTBa GAHKIB € IIPOPAXyHKU B OI[IHI[I PUBUKIB,
30KpeMa KpPeqUTHUX, BAJTIOTHUX, PUSHUKIB 3aJI€KHOCTI
BiJ MIEPEOIIHKY BapPTOCTI HEPYXOMOCTi a00, AK y BU-
manaky 3 6ankom Silicon Valley, magmiphi inBecTHIrii
y AepskaBHI o6Jirairii, AKi BTPaTWJIA BapTiCTh yepes
CTPIMKE 3POCTAHHSA IIPOIEHTHUX CTABOK. 3a OL[IHKaMU
manoro aBropa, Credit Suisse He MaB TaKUX PUBHUKIB.

Y pocimkenni [7] Luca Froelicher (2023), B ogi-
mifianx 3sitax [2] Credit Suisse (2023, 2024, 2025),
agamiTnuaux ominkax [9] Reuters (2023) Ta [17] Swiss
Finance Museum (2023), ssitax [18; 19; 20] Hazirio-
HasisHOTo Banky IIBeiinapii (2022, 2023, 2024) ta
IHIMUX OOCIIKeHHAX IIPeNCcTaBIeH0 aHaJIi3 cTpare-
riii 6aHKy Ta GakTopiB ix 3MiH, 30KpeMa iX eBOJIIOITil
mpotsarom 160 poKiB 3 UaCiB 10r0 3aCHYBaHHSA.

Awmajiz eBOJIIOIII CTPATErivHOro yIpaBJIiHHSA
cucTeMHOro TBeapesroro 6auky [22] Credit Suisse,
fIOI‘O OOCATHEHBb Ta CTpaTeI‘i‘-IHI/IX IIOMMJIOK, Ha HaIll
TIOTJIA/] € Iy’Ke BaKJIMBUM [JISI PO3YMIiHHA TIIMOUMHHOL
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OPUPOAU CTPATETiUHUX PUIUKIB TA IIJIAXIB iX 3aIi0-
O6irannusa. Ak BuUmIMBaE i3 3a3HAYEHUX ICTOPUUHUX
mociimxkens, Schweizerische Kreditanstalt (SKA)
po3moyaB CBOIO MIAJBHICTH y JumHI 1856 pPOKy SAK
mIBeMIapchbka KpeuTHA YCTaHOBA. ¥ 1€l mepioj eKo-
HOMIYHOTI'0 3pOCTAHHSA I'OJIOBHOIO CTPATETTYHO0 IILJLILIIO
3aCHOBHUKIB OyB PO3BUTOK MEPIIOT0 MOTYKHOTO KO-
MepuitiHoro 6aHKy lropixa. Bankom 0ysi0 emiToBaHo
9000 axriit muisa my6maiuamol migmucku (IPO — Initial
Public Offering), monut Ha AKi HePEBUIIHAB 00CAT IIPO-
moautrii y 50 pasis, mo cranoBuio 442539 mizkHApPOI-
HUX 3aABOK. [Ipore, akmii 6aHKy 0GyJi0 PO3IIOBCIOIIKE-
HO y perioHi I{opixa cepeji BJIaCHUKIB TOPTiBEJIBHUX
Ta 1HAyCTpiaJbHUX KoMOaHii. [HTepec 10 HOBOro HaA
TOI yac TUILy 6aHKIB OyB HACJIITKOM PUHKOBOTO YCIIXy
Crédit Mobilier y ®pamnirii, 3a MOOeJLI0 AKOTO OYJI0
nobymoBano i crparerito SKA. Bisuec-inTepecu itoro
sacHoBHUEKA A. Emrepa socepemxyBasnuch y chepi Be-
JIUKOTO Gi3HECY i3 3aJTIBHMYHOr0 OyIiBHUIITBA, III0 T10-
TpebyBaJIo JOCTYILY 10 3HAUYHUX (PiHAHCOBUX pecypciB.
Sacayanusa SKA cTaio mepiimuM KpoKoM y peastisariii
cTpaTerii He3aJIeXKHOCTI Biji iHo3eMHOro0 Kamitany. [1o-
Ii6HI 6aHKW icCHyBasIy Ha TOH Yac 1 B iHIIMX KAHTOHAX
Iseiiiapii — y vKenesi, Cauxr-I'asteni, Binreptypi
Ta Basei, ane came [17] Schweizerische Kreditanstalt,
MIAKYIOUN CBOIM CTpaTerii arpecUBHOTO KPeIUTyBaAHHSA
MIBUJIKO 3POCTAI0YOTO0 3aJIIBHUYHOTO Gi3HECY CTaB Hali-
oineirimM KoMepiriiiauM 6ankoM IllBeiiapii. Peasmisa-
IiA 11iel cTparerii IIpusBesia g0 JOCATHEHHS 0aHKOM
Ha moyaTky XX CTOPiuYsa MiKHAPOOHOTO MaciiTady
18 IIHPOKOI0 TyI00aIbHOK Mepeskero. IligHime 6aHK
OYaB IIPOBOUTH CTPATEri0 qUBepCU(IKAIlil aKTH-
BIB 1 ITIABUINMB CBOIO HE3aJICKHICTD Bifl 3aJII3HUYHOT'O
6isHecy. SKA socepequBcsa HA KOMEPITIHHUX KPeIUTax
BEeJINKOMY IIBeHIlapchKoMy OisHecy, 30kpeMa y cdepi
TOCTaYaHHA eJIEKTPOEHEPTil, 4 TAKOK Ha MIiKHAPOTHUX
(irancoBux omepairiax. [IporAarom mepiomiB sHAYHMUX
reonoJIITUYHUX BUKJIWKIB, 30Kpema mij uac [lepiroi
i [Ipyroi cBiTOBUX BiliH, a TAKOK IIPOTATOM Mi*KBOEHHO-
ro uacy 6auk 30epiraB cBow (piHAHCOBY CTAGIIBHICTD.
Y 3HauHIi Mipi IBOMY CIIPUAJIO Te, IO CBITOBI MOMIT,
301IIBIIIEHHA TIOIATKIB 1A (piHAHCYBaHHA BOEH Ta iH-
(bsALIiA B IHIMX KpalHAX CTUMYJTIOBAJIN IIPUTIK MiKHA-
poxHoro kamitany no lIBeiiiapii — HeliTpaabHOI Kpa-
1HH 13 cTAOLIIBHUM MaKPOEKOHOMIUHIM CEPEIOBUIIEM.
VY sHauwiii Mipi saBgaku Schweizerische Kreditanstalt,
[ropux cTaB BaKJIMBUM CBITOBUM (PiHAHCOBUM II€H-
tpom, mopax i3 Heio-Moprom, JIormorom Ta Amcrep-
mamoM. ¥ 1el mepiof BIepiie, 6aIaHCH TBOX BEJIMKUX
MIBEUTIAPCHKUX OAHKIB ITePEBUIIWIIA CyMapPHUI OajaHc
BCiX KQHTOHAJILHUX 0AHKIB, AKI JIAJIHU IIEPEBAKHO Ha
HaIlioHaJIbHOMY piBHi. [le 3arocTproBaio KOHKYpPEHIIi0
MIK TBOMA CHCTEeMHUMMU IIBEHIAPCEKUMU OaHKaAMUI —
Schweizerische Kreditanstalt Ta Basler Bankverein,
HomepegHrKoM choromuimusoro UBS.

Crparerii 1iux BOX OAHKIB y 11l I1epiof moJIATaIn
y 3aJIydeHHi 1H03eMHOT0 KamiTajy Ta Horo rnepepos-
MO Ha CBITOBUX (PiHAHCOBUX PUHKAX, MIEPEBAYKHO
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y Himeuuwnwi. [IBeiiniapis crana ¢inancoBuM xabom,
a Schweizerische Kreditanstalt — iioro mearpom. Mix
1914 i 1929 pokamu 6astaHc 6GaHKY ITOTPOIBCA 1 OCAT
1,5 Mutpp. mBeHapCchbKuX (PPaHKIB.

SKA pocuts cTifiko repenic uacu Besmkoi genpecii
1929-1931 pokiB BHACIIOOK IIOIIEPEIHBOI0 HAKOIIU-
YeHHSA Ha CBOeMy Oasiamci 3HauHUX pesdepsiB. Ilig gac
Hpyroi cBiTOBOI BilfHU IPUTOK 1HO3EMHOT0 KaMiTaJIy /10
ITBeiiriapii mocMITUBCA, YOMY COpUAIA 0OMEKyBaJIbHA
MoHeTapHa nosrituka Harionansaoro Banky Illseiinia-
pii i mpaBmia 6aHKIBCHKOI TAEMHUITL, IPUMHATI YPAIOM
y 1934 porri. Ha mouarky 80-x pokis SKA Bwuiinios Ha
(dirancosi punku CIIIA i aMiHUB CBOIO CTpaTErito Bif
06CJIyroByBaHHA TOPTiBEJBHOTO Ta 1HAYCTPiaJIBLHOTO
BEJIMKOTO 0i3HECY J0 aKTUBHOT0 KPEeIUTYBAHHA MAaJIOTO
1 cepeaHbporo MiAIIPUEMHUIITBA TA JOMOIOCIIOIAPCTB
13 cepenuiMu goxomamu. Y 1978 poiri 6aHK posrmouas
craiBrapairio 3 First Boston, Haibinemmm amepukas-
CHKMM iHBecTuriiinuM 6ankoM. Y 1988 pori SKA orpu-
MaB 45% 1ioro akIfiil y Mekax aHTUKPU30BO1 CTpaTerii
3 TIOPATYHKY IIbOT0 0aHKy, a y 1990 poiri ocTaTouHo
npuabaB Moro KOHTPOJIBHUM makeT akiiti. OcHOBOTO
JIJIA cTparerii po3IINPEHHA CTaB NPUOYTKOBUIT Oi3HEC
SKA 3 yrmpaBIiHHA aKTUBaMM, 1[0 IIPUHOCUB PEryJIsap-
Huit moxin. Bank sminus cBot HasBy Ha Credit Suisse
1 mouasB Ipe3eHTyBaTu cebe AK MIKHAPOIHY OaHKIBCHKY
rpyy 3i mrab-kBaptuporo y IIseiiiapii. Ile mosBosmiio
0aHKy HabaraTo BUIIEPEIUTH CBOIX €BPOTIENCHKUX KOH-
KypeHTIB. 3 oAy Ha TPUBAIOUY II00asTisario inan-
COBUX PUHKIB, CTpATETii BeJIMKUX MIBENIIaPCHKUX OaHKIB
I'PYHTYBaJIVCh Ha IIBUAKIN MIKHAPOIHIN €KCIIaHCii.

AMepUKaHCHKUIN 1HBECTUITINHUN OAHKIHT ITPUHIC
Credit Suisse BenmuesHi IpuOyTKY, ajle TAKOMXK ITi{BU-
mwuB toro pusuku. llle y 1990 porri BiH miagTpuMyBaB
CBOI0O aMEpPUKaHCBKY AouipHI0 KoMraHio First Boston,
fAKa Hapaykaslach Ha MacIITa0HI PUSUKU CIIEKYJIATUBHUX
orepairiii i3 cmiTreBuMu obsriramiamu (junk bonds). ITpo-
te Credit Suisse poI0B/KyBaB CBOIO CTPATETII0 €KCIIAH-
Cil Ha aMepUKAHCHKMUX (PIHAHCOBUX PUHKAX 10 IIOYATKY
XXI cropiuus. Bisteir cTabisibHi, ajie MeHII 3a o0cAaraMu
MIBeHaPChKiI PUHKY BiIiNIILITH AJ1A 0aHKY Ha APYTOPAI-
auit wiad. [Ipu upomy, y 1990-x porax Credit Suisse
npuabas ABa IBEHIIAPCHKIX 0AHKA 3 METOI0 POSIINPEHHS
TPATUITIHHOTO po3api6HOro GisHecy y cdepi oragHux pa-
XYHKIB, HEBEJIMKIX KPEIUTIB Ta ilI0TEUHNX IT03UK. Takum
umaoM, crpareris Credit Suisse mosisirasia y moeqHaHH1
IIPOKOMACIIITA0HUX MIXKHAPOTHNX (PiIHAHCOBUX OTlepa-
il Ta 6aHKIBCbKOMY 0i3Heci Ha HAI[lOHAJIILHOMY PiBHI
y UIBeiitapii, me tioro rosioBHUM KoHKypeHToM O0yB UBS.

ITig vac dorumosoi kpusu 2000-X POKiB — KPHU3H JOT-
roMmiB y 2000-2002 poxax, Credit Suisse rmoreprias Bif
SHAYHUX 30MTKIB, 1110 IIPM3BEJIO 40 3MIHU TOII-MEeHeIKe-
piB 6anky. OmHAK ITi1 Yac rI06aTBHOT (hiHAHCOBOT KpU3U
2007-2008 poxkiB 6aHk 3amo6ir suaunuM BrpaTtam. Ille
y 2006 pori Credit Suisse, posymitoun HagMipHI pu-
3WKU Omepalliii CeKbIOPUTU3AIlii, I0UYaB CKOPOUYBATU
CBOI1 TIO3UITiT HA aMEPUKAHCHLKOMY PUHKY CyOCTaHIapT-
HOT'0 1II0TEYHOr0 KpeaquTyBaHHA. BiH cKopoTUB came Ti

1HBeCTHIIi1, AKI Uepes JBa POKU CIPUYUHIIIN CUCTEMHY
Kpu3y A1 6araTbox BeJTMKuX 6aHkiB. Ko i uac riio-
6apHol hinarcoBoi kpusu UBS onmHuBes Ha Meski 6aH-
KpPYTCTBA, IIIBEHIIAPCHKI PETYJIATOPH PO3IIIAIAN TLIAHN
moryimHaHHA 1poro 6aHky Credit Suisse. I1porte, uepes
BTPyYaHHA JeP:KaBy, BOAJIOCH 30eperTu (hiHaHCOBY CTa-
6inpHicTs UBS 6e3 omepairiii 3;TUTTA Ta MOTJIMHAHHA.

Ax numnyts aBropu [10; 11; 15] 3a3HaueHuUX icTopmy-
HUX (PIHAHCOBUX AOC/IIIKEHbD, MiCJIA II00AILHOT KPU3H,
y TO¥ yac AK iHII 0aHKU CKOPOTUJIU CBOI iHBECTUITIMHI
Bimminu, Credit Suisse 3acTocyBaB MPOTUIEIKHUM TTi/I-
Xif i me 0iJIbIlle POSIIUPUB PUSUKOBUIL 1HBECTHIIIM-
Huit 6i3Hec. [IpoTaAroM ocTaHHIX WATHAOIATA POKiB
mnepeq moruHaHEAM, OisibHicTh Credit Suisse 6yia
HecTabiIbHOI0: HA 0aHK HAKJIAIAJINCh 3HAUHI mTpadu
3a HaMIpPHO PUBUKOBAHI MIKHAPOIHI (DIHAHCOBI OITe-
partii. 3a nauumu Hartionansaoro Bauky Illseiiapii,
morryku Credit Suisse HOBOI cTparerii He TPU3BEJIN 10
orrruMisarii Macirradis Ta AKOCTI Oro IHBECTULIIITHOIO
OaHKIHTY, AKUI HEOJHOPA30BO CIIPUYNHAB OaHKY BEJIMKI
30uTku. IHBeCTOPH MOCTYIIOBO BTPAYAIIH IOBIpY, a KITi-
€HTU 3a6UpaTu CBO1 KOIITU. B KiHIIeBOMY IiICYMKY I1€
3aKIHUMJIIOCH 3arPO30K0 0AHKPYTCTBA 1 ITOTJIMHAHHAM
cucTeMHOro 6aHKy i3 167-piuHoro icTopiero [9].

Y mocmimxensi [12] Sergio Rossi (2023), aBrop 3oce-
pemrKye yBary Ha OCHOBHUX (DAKTOpax, I0 CIPUUNHUIIN
kpusy Credit Suisse — cuCTeMHO BaKJINBOTO GAHKY
He juite ays [IIBeiiriapii, a i OJ1A CBITOBOI €KOHOMI-
KU B I1ijI0My. ABTOp aHaITidye BUTOKU ITi€l KPU3H, SAKI
TOJIATAIOTH Y MOYKJIMBOCTI 0AHKIB HAIaBaTU KPEOUTHIL
JIiHi1, AKI BOHM BBa’KAIOTH BUTITHUMU, 30KpeMa, IJIsa
CTIEKYJIATUBHUX ONEpaIliii, He3aJIesKHO Bif] 00CATY T10-
mepenHix saomamiens. [12] Sergio Rossi (2023) Brasye
HA HACJIIKKA TaKUX KPU3 AK AJIA (DIHAHCOBUX YCTAHOB,
TakK i JJIA BCi€l eKOHOMIUHOI cucTeMu. BiH mporonye 3a-
IIPOBAKEHHA MOHETAPHO-CTPYKTYPHOI pedopmu, SAKa 6
mo36aBuiia GaHKU MOKJIUBOCTI BITKPUBATU KPEIUTHI
JIHIT 118 «omepariii, He mmos’a3auux 3 BBII» (ariguo
13 Tepminostoriero [23] Werner (2011)), AkIo BoHU He
MAaI0Th IOCTATHBO KOIIITIB JIJIA iX (piHaHCyBaHHA. ABTOD
TAKOK aHAJII3YE ICHYIOUMII CTaH perysoBaHHA piHaHCO-
Boro puHKY y IIIBeiiiapii, 30kpeMa moao MiHIMaJTLHUX
BUMOT 10 KamiTaJry, AKUX 0aHKU MOBUHHI JOTPUMYBa-
THUCHA, KOJIU BOHU HAAITh OyIb-AKY KPEOUTHY JIiHII0,
AKa BBAKAETHCA JIJIA HUX IIPUOYTKOBOIO.

MeToau mociimskeHHsA. Y IIPoIeci JOCIiIKeHb
CTPATETIYHOT0 YIIPABJIiHHA CUCTEMHOT0 IIIBEUIaPCHKOT0
6auky Credit Suisse Ta cyuacHOro cTaHy IIIBEHAIIAPCHKOT
0aHKIBCHKOI CCTEMI BUKOPKUCTAHO METOOU a0CTPaKTHO-
T'0 MUCJIEHHS, CTATUCTUYHOTO aHATI3Y Ta aHAJITUYHOTO
MIOPiBHAHHA, IHAYKTUBHA 1 eMyKTUBHA JIOTiKA Ta METO
aHAaJIOTI.

I'omosua Mmera crarri. [lany craTTio mpucssade-
HO TIOTVIMOJIEHHIO PO3YMIHHSA €BOJIIOIi1 CTPATETiUHOTO
yopaeiainusa cucremuoro 6auky Credit Swiss, ana-
i3y aHTUKPU30Boi cTparerii HarmionansHoro Bauky
IIBeiirapii i BEUMIIAPCHKOTO YPAMY /1A 3a0e3reueHHA
Makpo(diHaHCOBOI cTaGlILHOCTI 1 HEMOIIYIIeHH BTPAT
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BEJIQJTHUKIB. [leTajibHO TTpoaHasi30BaHO CyYacHUN CTaH
6ankiBcbkoi cuctemu IlIBetinapii mporAarom i micjs
3IiliCHEHHA aHTUKPU30BOi MaKpo(iHAHCOBOI cTpaTerii.
HocATHEHHSA I1i€l MEeTU CTAaTTi COPUATUME BpaxyBaH-
HIO Ba}KJIMBOTO CBITOBOTO JIOCBIIY IJIA BAOCKOHAIEHHS
CTPaTeTivyHOTO yIIPABJIIHHA 0AHKAMU 1 YKPATHCHKOIO
0aHKIBCHKOIO CHCTEMOIO B I[LJIOMY.

PesynbraTu gocaimkenns. [ocoimkeHsa y qanii
crarti [18; 19; 20; 21] anaTiTHYHUX, HAYKOBUX CTATel
1 oimiinux mauux IllBeiirapeeroro HarionaabpHoro
Bauxky (Swiss National Bank — SNB) Ta [3; 4; 5; 6]
FINMA, momo eBouroniii i mpo6JieM crapaTeriaaoro
yrpaemiausa Credit Suisse, mormubJIi0e po3yMiHHA cTpa-
TEeriyHUX MMOMUJIOK 6AaHKY Ta aHTUKPU30BUX MaKpoO-
(hiHaHCOBMX 3aXOMiB IOA0 3a0e3nedeHHsa (PiIHAHCOBOI
cradinpHocTi. ['oJIOBHUMU JIOMIYHUME OJIOKAMU I[HOI'0
PO3YyMiHHA € HACTYIIHI.

Curyaris y ceKTopi CHCTeMHUX IIBEeHI[apChKUX
0aHkiB y 2023—2023 pokax BH3HAUAJIACh JOMiHYBaH-
aam kpusu Credit Suisse, Aka 3pemrTorw mpussena 10
peaurizarii anTukpu3oBoi crparerii SNB Ta omeparrii
UBS mromo mormuHauusa 6anky. Omepariro morInHaH-
HsA OyJio oditriiiao orosiomerno 19 6epesus 2023 poxy,
a 3aBepieHo 12 uepBHA TOTO K poky. [IIBelinapcyka
BJIaJla HA PiBHI ypAAY, OPraHiB MaKpOPeTyJIIOBAHHA
1 IleHTPaJIFHOr0 6AaHKY B¥KMJIAa IIMPOKUX 3aXO/IiB HA
MATPUMEKY IIbOTO TIOTVIMHAHHA, HEOOX1THUX AJIS TOTO,
o6 3amobirru 6ankpyTcTBy Credit Suisse Ta BTpa-
TaM BKJIQJHUKIB, 1110 MaJIO 6 Cepiio3Hi HACIIIKY AK IJIA
MIBEHAI[APCHKOI €eKOHOMIKH, TaK 1 IJIsA CBITOBOI (piHAHCO-
Boi cucremu (Too-Big-to-Fail problem). Omeparris UBS
II[O/T0 TIOTJIMHAHHSA KPU30BOT0 OAHKY Ta 3aX0[IH, BIKUTI
BJIA[I00, TTPU3BeH [0 crabimisarii curyarii y Credit
Suisse i 3amo6iray BTpaTaM BKJIATHUKIB.

3riguo i3 BucHoBkamu [4; 21] Harionansaoro Ban-
ky Iseiiapii (SNB) ta FINMA, npuunHo0 Kpusu
y Credit Suisse Oysin He MaKpoeKOHOMIUHi a60 reormo-
JIITUYHI II0KU, a TIOMUJIKU TO-MEHEPKMEHTY y CTpa-
TEeriyHOMY YITPaBJIiHHI pU3UKaMu 11boro 6anky. Ha-
CJITKOM IIMX IIOMWIJIOK CTAJIM BEJIMKI IITpadu, HU3Ka
HATJIAMOBUX 3aXOiB BILIUBY Ta (PiHAHCOBI BTPATH.
Paszom 3i cKJIagHUM €KOHOMIYHNM Ta (PiHAHCOBUM CTa-
HOBUIIIEM, BUXiJ] 6AHKY 3 TeAKUX 0i3HECIB Ta permyTalliii-
Ha IIIKO0/1a, AKOI BiH 3a3HAB, ITPU3BEJIN 0 CKOPOUCHHS
IOXOMIB Ta 301blIeHHA (piHaHcoBUX BuTpar. He maro-
um 3Moru ckoporutu Butrparu, Credit Suisse mosiiom-
JIAB PO 30UTKHU IIPOTATOM KiJIBKOX KBapTariB. Takuii
PO3BUTOK TIOAili TPU3BIB /I0 MOTiPIIEHHA KPUTUYIHOL
OITIHKU 0AaHKy 3 OOKY HOr0 KJII€HTIB, YUACHUKIB PUHKY
Ta peituHroBux areHTcTB. Ha mouarky :koBTHA 2022
POKY 3pocTapua HEeBH3HAUEHICTh HABKOJIO TEPCIIeK-
TUB GAHKY Ta UyTKU IIPO HOTr0 HEILIATOCIIPOMOKHICTD
MIPU3BEJIN JI0 3HAYHOTO BIITOKY JEMO3UTIB Ta aKTUBIB
B ynpasuiHHi. JloxigHa 6a3a 6aHKy OyJia mociaabiieHa,
a BUTpATH MIPOOBKyBaJiu 3pocTaru. HampukiHili KoBT-
Ha 2022 poKy y paMKax CBOEI CTpATerivyHol Tpaucop-
mairii Credit Suisse oros10cus IIpo 3HAYHE CKOPOUCHHA
1HBECTUIIIITHO-0aHKIBCbKOT0 0i3HECY Ta 30CepeKeHHA
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HA yIIPaBJIiHHI KAMiTaJIoM, YIIPaBIiHHI aKTUBaMU Ta Ha
oisueci y IlIsetimapii. Kpim Toro, 3 kiHIa jircromnaga ta
Ha mouaTtKy rpyaHa 2022 poky 6aHK 301JIbIINB KaIiTal
Ha 4 MuIpA. mBelnapcbkux pankis. OmgHak e Bimgoy-
JIOCH Y pO3IaJl Kpusdu 6aHKY, AKa nepeadadaia BUCOKI
BUTPATH Ha PECTPYKTYPHU3AI[if0. AHAITUKYA T PEATHH-
TOBI areHIlii OI[IHIOBAJIN PU3UKHU HEILIATOCIIPOMOKHOCTI
0aHKy AK Jy:Ke BHCOKI, 1 30iJIbIIeHHA KamiTairy 0yJsio
HEIOCTATHIM [IJIf BITHOBJIEHHS CTIHKOI TOBIPH 10 HHOTO.
KotienTu mpomoBsyBasu 3a6upaTH IETI03UTH, & OCHOBHI
peiituHroBi arenirii, 3okpema Fitch Ratings, momarkoso
BHUBWIN KPEIUTHUIN pPeUTUHT 6aHKy. PUHKOBI iHIUKA-
TOPH, TAKL AK I[iHA AKI[Ii Ta KPpeauTHi gedoJITHI CBO-
nu (CDS) mo kints poky suauso noriprmmiuck. Credit
Suisse zaBepmus 2022 QiHaHcoBUil PIK 31 30MTKAMUI
moHay 7 MJIPH. MIBEHIIapChKUX (hPaHKIB.

ITicis 6ankpyrcrBa Silicon Valley Bank Ta Sig-
nature Bank y CIIIA y cepemuni 6epestusa 2023 poxy,
crpuitaarTa puakoMm Credit Suisse 1ie 6isbiire mmorip-
mrmtocsa. Hessaskarouu Ha Te, 1110 H0r0 BPasJIMBICTD 10
0aHKPYTCTBA ITUX aMEePUKAHCHKUX 6aHKIB 0yJia HECYT-
TEBOI0, IPOTATOM HACTYITHUX AHIB IiHA akifii Credit
Suisse Bnasia 6Ltk Hisk Ha 30%, a fioro CDS nipemis
15 Gepesusa 2022 poky caraysa miky y norana 1000 6a-
sucHuX IyHKTIB. Ili mmoAil Ha pUHKY y MO€QHAHHI i3
3aTpUMKOI0 my6Jrikalrii pigaoro 3Bity Credit Suisse
3a 2022 pik i oyOJIIYHUM OTOJIOIIEHHAM OHOTO 3 OC-
HOBHUX aKI[i0HEPIB 6aHKY IIPO BiICYTHICTb MOXKJIMBOCTI
pekarritTaisaiii, CHpUIUHUIA MAcOBY BTPATy [I0BipU
mo Credit Suisse. JIikBigHICTD 6aHKY OIMHUIIACH ITifT
3arpo3010, OCKLJIbKHI BIITIK IEII03UTIB BKJIAOHUKIB Ta
CKOPOUYEHHA KPEeqUTHUX JIIMITIB KOHTPAreHTaMu JOCAT-
v 3HAUYHUX piBHIB. [lnmarixkHi areHIiii Ta KJIipuHTOBI
YCTAHOBM BHMATAJI 3HAYHOTO ITOIIEPEIHBOTO pesep-
ByBaHHA JikBimHOCTI. Hespaskatouu Ha Te, 1mo Credit
Suisse BUKOHYBaB BUMOTH II[O/I0 PETYIATUBHOTO KAITi-
TaJy Ta JIKBITHOCTi, IMOBIpHICTh cTabijizallii 6aHKy
0r0 BJIACHUMM CUJIAMU 3MEHIIIyBaJIach.

AntukpusoBa crpareria Harmionansaoro Bauky
ITBeiiriapii Ta mBeiiapcskoro Ypamy [14]. 16 6epesus
2022 poxy Harrionaneauii 6ank [Beiitiapii, BimoBigHO
JI0 CBOEI CTATyTHOI Micii 3abe3reueHHsa cTablJIbHOCTI
(bizaHCOBOI cucTEMH, PO3IOUAB HANAHHA 3HAYHOI 10-
nomoru 3 JrikBimHocTi Credit Suisse sk y mBeiiap-
CBEUX (ppaHKaX, TaK i B iHO3eMHii BastoTi. {IK 3asHauae
SNB, 114 morromora 3 JIKBiIHICTIO GyJIa HeOoOXiTHOI0 qJIA
CTBOPEHHSA ITeBHOTO IEPiody II0I0 3HANIEHHA KOMII-
JIEKCHOTO aHTUKPU30BOT'0 CTPATETIYHOr0 PillleHHA Ha
magkpopiBHi. [Taker 3axomiB SNB, orosomenwuit 19 Ge-
pesss 2023 poky, Ampom sxoro 6yso mornuaautsa Credit
Suisse 6ankom UBS Ta sHAYHA MiATPUMEA JIIKBIIHOCTI,
JIOCUTH IIBUKO CTa0LTidyBaB cutyaiito. PUHKOBI mo-
kasaukn Credit Suisse 3romoM mouasu 36 IMKyBaTUCA
i3 mokasaukamMu UBS, a BIATIK [eI103UTIB Ta aKTHUBIB
B YIIPaBJIiHHI yIIOBUJILHUBCA. BupimasnrHe 3HaueH-
HA O 1iel cTabliaisaifii Majio COPURHATTA PUHKOM
mBetiiapceroro 6anky UBS AK crtbHOTO Ta HAIHHOTO.
HesBaxxaroun ma ckmamguy kpusy Credit Suisse, UBS
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OPOTATOM YOTHUPHOX KBAPTAJIIB 3MIT JOCATTU BUCOKUX
OpubyTKiB. Saxomau, BKUTI ypamoMm, HarioHaapHUM
6auxom IIIBeiinapii Ta IlIBeiirapcbkum yrpaBIiHHAM 13
HarAmy 3a pinancopumu punkamu (FINMA) Bimgirpa-
JIY KITFoUoBy posib. Ha mogaTox /1o icHyouoro MexaHismy
(inancysanns gedinury miksigaocti (LSFF) Ta excrpe-
Hoi momomoru 3 JrikBigHicTio (ELA), Gysio 3acTocoBaro
JIBA HOBUX iHCTPYMEHTH — JOJATKOBA €KCTPEHA T0TIO-
mora 3 JikBimaicTio (ELA+) Ta KpemuT Ha MiOTPUMKY
JIKBigHOCTI, 3a0e3nedeHuii heIepaibHOI IapaHTIien
Ha Bumnanok medonry (Public Liquidity Backstop).
I1e 3abesmeuniio qocTaTHIO JIIKBIQHICTD OAHKY ITi/T Yac
roctpoi dasu kpusu. Kpim Toro, demepanbHUl ypsas
IIBeiiapii magas 6auky UBS rapanTito saxucry Bif
30UTKIB Ha cyMy 110 9 MJIpI. IIBeHIapChKuX (hpaHKiB
A moprdensa akrusiB Credit Suisse. FINMA cBoero
mocTaHoBoio 30008’A3asia Credit Suisse cucaru meBHi
6oproei incrpymentu (additional Tier 1 or AT1) ma
cyMmy 6sim3bko 15 mutpp. mBedirapehkux (paukis. e
TPU3BEJIO 10 BHAYHOTO 301JIBIIIEHHSA KamiTairy 1-ro pis-
s (Common Equity Tier 1 — CET1) 6auky. 12 uepBHs
2023 poxy UBS szaBepmus npundanus Credit Suisse,
1 o0’emHaHa (piHaHCOBA KOMIIAHIA II0YAjIa IPAI0BATHA
SK KOHCOJTiToBaHa 0aHKIBChKA rpyma.

Crpareriune ympaemainasa UBS momo mpobaeMunx
aktuBiB Credit Suisse Ha ChOTO/IHI TOJIATAE Y TIPOIOB-
JKeHHI CKOPOUEHHSA 1HBECTUI[IMTHOT0 6AHKIBCHKOTO Oi3He-
cy, posmouaroro Credit Suisse, Ta 30epeskeHH] BJIACHOTO
cTpareriyuoro (OKycy Ha yIpaBJIIHHI KaIiTajoM. 3a
BucuHoBkamu FINMA (2023) Bing 12 yepBHA, BigIIOBigHO
0 YMHHUX IIPABUJI «3aHATO BEJIUKUX OAHKIB, 1100
g6ankpyryBaru» (TBTF), micia nepeximgaoro nepiomny,
1110 PO3MOYHEThCA HAanmpPUKIiHIT 2025 poKy i 3aBepUIUTD-
ca mo 2030 poky, o6’emuaHuil GaHK ITOBUHEH BifIIOBI-
JaTH OLJIBII BUCOKMM BUMOTAM [I0 KaITiTally, AKi Bi0-
OpaskarThb MIABUIIEHHA HOro CUCTEMHOI BAKJIMBOCTI.

3a mamumu HarionansHoro Bauky IlIeeitapii,
HOro CTpATEriYHUMHU MIPIOPUTETAMU Y PO3BUTKY IIIBETi-
apChKOi 0AHKIBCHKOI CUCTEMU € 3aX01 HOPMAaTUBHO-
paBoBOI 0as3u AJIA:

°* 3MiIHEeHHA (hiHAHCOBOI CTAa0LILHOCTI;

® CIIPUAHHA I[U(PPOBUM IHHOBAITIAM 1A 3a0e3IeueHHA
KOHKYPEHTOCITPOMOYKHOCTI IITBEHIIaPCHKO1 0AHKIBCHKOL
CHCTEMHU Yy IOBTOCTPOKOBIiIi EPCIIEKTHUBI.

AnTukpuzoBa Makpodinancoa crapreria SNB,
mBeiapcekoro ypsany Ta FINMA cra6irisyBana cu-
TyaIliio 1 He JOITYCTUIA HeCTAOLILHOCTI B 1HIITUX IIIBETi-
apChKUX OaHKAX.

B 1minomy, cran 6aukiBebkoi cucremu IlIBeii-
mapii xapakrepusyeTbCA HACTYITHUMU XapaKTePUC-
tukamu. IlIBeiiapcoki 0aHKN 3HAYHO BiIPISHAOTHCS
3a po3MipoM, clierfiasisariero, reorpadico IiAIbHOCTL
Ta OpraHisaIliifHo-mpaBoBoio Gopmoio. B 1isomy, Ha
kiHensb rpynHA 2024 poky 6aHKiBchKa cucteMa llIBeit-
mapii Brstrouasia 236 6aukiB. [{o 2023 poky cepenm HUX
JOMIHYBaJId ABA MIKHAPOAHUX O0AHKIBCBKUX TiraH-
™1 — UBS ta Credit Suisse. ¥ 2022 porri 1ji gBa 6aHKu
reHepyBaJiu 40% 3arajbHOTO PIYHOTO YKCTOTO 060PO-
Ty IIBeHapceKoi 6aHKiBebKol cucreMu. ¥ 2023 porri
BHacJIiAoK (pinancosoi kpusu Credit Suisse, Bigodysoch
moryimHaHHA 11b0ro 6anky UBS, siknii i cboroHi 3asm-
maeTbes HanGiIbmuM cuctreMHnM 6aunkoMm [IBetitiapii
Ta BIUIMBOBUM MIKHAPOAHUM I'PaBIleM Ha IJI06aIbHO-
My puHKy. Pemrra 60% o6opoTy 6aHKIBCHKOI crCTEMU
IIseiinapii npumagae Ha 24 KaHTOHAJILHI 0aHKHU, 6aHK
Raiffeisen, 6ip:xoBi, perioHajbpHi Ta omagHi 6aHKH.
Crpyxkrypy 6aukiBcbroi cucremu LlIBetinapii mpeacras-
JieHo y Tabsmii 1.

3araybHU 06CAT 0aHKIBCHKIX 6AIaHCIB 6AHKIBCHKOT
cuctemu IlIBeiintapii Ha KiHens 2023 POKy CTAaHOBUB
2,7 TpaH. mBednapcbkux Qpaukis. JuHamiky 6aH-
KiBCBKUX 6aJIaHCIB II0 CHCTeMi B IiJioMy Ta 0aJiaHCiB
BEeJIMKUX O0aHKIB mpefcTaBieHo Ha puc. 1. ¥ Ttabmauiri
2 mpepncraBiieHo obcAr 0aHKiBehbkux O0asanciB I1IBeii-
apPChKO1 0AHKIBCHKOI CHCTEMU 32 KaTeropiaMu GaHKIB.

VY rabsuiii 3. IIpeAcTaBJIeH] KJIOYOBI ITOKA3HUKU
6ankiBcbkoi cuctemu IIBeitiapii y 2022 ta 2023 pokax.

MakpoekoHOMIUHE cepeIoBHIIE TiAJIBLHOCTIL
6aukiB y IlIBeiniapii xapakTepusyeThCcsa 3araibHO0
CTaGLIBHICTIO Ta TIOMIPHUM 3POCTAHHAM. 3a JaHUMU

Tabnuys 1
Crpykrypa 6ankiBcskoi cucremu llIBeitnapii y 2022-2023 pp.
pymu Ganxin KinskicTs t.iamcin maHoi KinskicTs ?a}min oJaHoi Rim,_lcicni
rpynu Ha Kimens 2022 p. | rpynu Ha KiHens 2023 p. 3MiHH

Kanronaneui 6auku (Cantonal banks) 24 24 0
Besnuxki 6auku (Big banks) 4 4 0
Perionasnpui Ta omanui 6anku (Regional 59 58 -1
and savings banks)

Paiiddaiizen Bauxk (Raiffeisen banks) 1 1 0
Inosemui 6auku (Foreign banks) 86 89 3
Banxku y cdepi Private banking 5 5 0
Bip:kosi 6anku (Stock exchange banks) 38 40 2
Tumni 6ankiBebki iHcTUTyTH (Other banking 18 15 -3
institutions)

Bcesoro 235 236 1

Jocepeno: Swiss National Bank [20], Bankers Association of Switzerland
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Tabnuuys 2

OGcar 6ankiBcskux 6anancie IlBeiiapcrkoi 6aHKIBCHLKOI CHCTEMH 3a KaTeropiaMu 6aHKIB
y 2022-2023 poxax, y mMapd. weeliyapcokux GparkKie

2022 p. 2023 p. . YacTka y arperoBa-
I'pynu 6aHkiB MJIpA,. IOB. MJIPA,. IIB. 3Nf;Ha HoMYy OasiaHci GaHKiB-
¢ppaHKiB ¢ppaHKiB ¢ CBKOI CHCTEMH
Kanronanwhi 6auku (Cantonal banks) 760.6 756.9 -0.5% 23.8%
Benuki 6anku (Big banks) 1,376.0 1,269.4 =7.7% 40.0%
Perionasnbui Ta omanui 6anku (Regional and 120.2 120.5 0.3% 3.8%
savings banks)
Paiipdaitzen Bank (Raiffeisen banks) 280.6 297.1 5.9% 9.4%
Tnosemui 6auku (Foreign banks) 315.1 281.8 -10.6% 8.9%
Bauxku y cdepi Private banking 7.4 54 -26.6% 0.2%
Bip:xosi 6auku (Stock exchange banks) 250.1 226.8 -9.3% 7.1%
Tamri 6ankiBewki iHcTuTyTH (Other banking in- 229.7 218.9 —4.7% 6.9%
stitutions)
Bcesoro 3,339.7 3,177.0 -4.9% 100.0%

Ircepeno: Swiss National Bank [20], Bankers Association of Switzerland

SNB, y 2024 porii BigGyBasocs 36ibinenus BBII Ha
1,2%, in(amia saauianach IOMIPHOK0 Ta CTa0lIb-
HOM0, AK 1 B Tiepiriii mosoBuHi 2024 poky. 3 orisamy
Ha cBol mporuosu, SNB 3HU3UB 00JIIKOBY CTABKY 10
1,25% pamiiie iHIIUX MTPOBIAHUX IIEHTPAJILHUX O0aH-
KiB, II10 100pe MO3HAYMIOCh HA 3POCTAHHI 0aHKIBCHKOL
cucremu. Cykymuwuii 6anauc ycix 6aukis IIBeitapii

3pic Ha 2,9% nmo 3380,8 MuIpp. MIBEHIIAPCHKUX (PpaH-
KiB, TOProBi mopTdesai 361IbIIUIINCh, TOTI AK JIKBi/I-
Hi aKTUBHU 1 (DIHAHCOBI 1HBECTHUII] IO 3HU3UJINCA.
3a00proBaHicTh 3a JEII03UTAMU KJII€HTIB Ta KOIITAMU
0aHKIB 3pocJid, a 3a O0JIraliaAMy 3HU3UINCA. AKTUBU
B yIipaBJtiHHI 6aHKiBCHKO1 cuctemu IlIBeiiiapii Brepiie
B icTOPIl mepeBUIIN 9 TPJIH. IIBEHIIaPCHKUX (DPAHKIB,
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souThIMBIIIICH HA 8,0% 1m0 9,069 TpiH. Ilsomy cipusia
TO3UTUBHA TEHAEHI[iA Ha (POHIOBOMY PUHKY, 3aBIAKN
AKIN aKTHBU B I[IHHUX IIamepax 3pocau Ha 7,7%. 3a
maaumu SNB, ko kiIieHTIB, 32 BUHATKOM JEII03UTIB
1o 3amuTaHHA, 3pocau Ha 9,5%, 1o BimoOparkae m0Bi-
Py KJIIE€HTIB JI0 IIIBEHTIaPCHKOT 6aHKIBCHKOI CUCTEMU Ta
HACJIIIKY TPUCTOCYBAHHSA 10 HOBOI CTPYKTYPH OaJIaHCy
miciia nornmuHauHaAa Credit Suisse.

3a manumu Acorriarrii 6aukipis IlIseiapii (Swiss
Bankers’ Association — SBA) [1] Banking Barometer
(2024), 3aranbHi pe3yJIbTaTH JiAIBHOCTI IITBEUIIAPCHKUX
0aukiB y 2023 poii 6yiu mosutuBHuMu. CyKyIHUM
YMCTUI I0Xia 6aHKIBCHKOI crucTeMu 3pic Ha 2,9% mo
72,3 MuIp/. MIBeNIapchkux GpPaHKiB, IPUUOMY KAaHTO-
HAJTBHI Ta 6ip:KOBi 6AHKHU ITPOJEMOHCTPYBAIN 0COOJIMBO
CuiIbHe 3pocTaHHA. PiuHuil mpubyToK CEKTOPY B IIIJIOMY
CTAHOBUB PEKOPaHi 25,9 MuIp/. IIBelIapchkux (paH-
KiB, ajie Ha TTOKa3HUKU JIOXOAy 3HAYHOK MipOI0 BILJIU-
HYJIX OQHOPA30Bi epeKTH, OB’ A3aHI 3 MOTTTMHAHHAM
Credit Suisse 6auxom UBS. Buaciigok mux edexris
MIPOIIEHTHI JOXOOU BEJIUKUX IJI00aJIbHUX OAHKIB 3a-
3HAJIM PiBKOr0 MagiHHA, IPOTEe BHYTPINIHHOOPIEHTO-
BaHI IIBEUIAPChKl 0AHKM TOCATIIN BPaykaioue BUCOKUX

pesyJIbTaTiB y MPOILIEHTHUX OTIePallifaX: BOHU 3POCIU
Ha 86,3% abo ma 40,2 Mupp. MIBeHITapChKUX (PPAHKIB.
IIpore, B mistomy mo 6aukiBchKiil cucremi IIBeiinapii
(hirarcoBMit pesyJIbTAT BijI IIPOIIEHTHHX OITepalliii 3HU-
suBcA Ha 172,4 MJIH. mIBedapchbknx (ppaHKiB uepes
BUCOKI IIPOITEHTHI BUTPaTH, OB’ A3aHi 13 Kpuaoio Credit
Suisse. Pesysiprar Bif TOproBesibHUX omepariiii 6yB Ha
21,3% BuiumM, HiXK y TIoTIepeqHbLOMY poiri. BomgHouac
TIPOIOBIKUIIACH TEHJIEHITIA 10 3HKEHHA 00CATY KOMi-
ciiftHOro0 6i3HECy Ta IT0CILyT — BiIOysI0Cch HOro MmagiHHA
Ha 6,7% Ha TJIl 3HIKEHHA J0XO0MIB Bil IIHHUX I1are-
PiB Ta iHBeCTULiHOrO 6i3Hecy. AKTHUBU B YIIPaBJIiH-
Hi 3pociix Ha 6,9% o 8,3917 TpyH. MIBEHIIaPCHKUX
¢dpankis. Boun Brroumu 3,7944 TpIIH. MIBEAIAPCHKUX
(¢paHKIB BiJ KJIi€HTIB, 10 IPOKUBAITEL 38 KOPIOHOM,
Ta 4,5973 TPJIH. BiJl KITIEHTIB, 1110 TPoKUBaIOTh y 11IBeii-
uapii. Kiamesum pegysibraTom 6ys1o 301IbIIEHHA CYKYTII-
HOTr'0 yrcToro npudyTky Ha 2,9%.

Haronansumit Bauk IIBetirapii, OIfiHO0OYN CTA0LTb-
HIiCTb OAHKIBCEKOI CHICTEMI, 30CEPEJIKYE YBary B OCHOBHOMY
Ha BeJIMKMX 0AHKAX Ta KOMEPIIIHIX 0aHKaX, OpIEHTOBA-
HUX HA BHYTPIIIHII PUHOK, TOOGTO Ha OAHKAX 13 YACTKOIO
BHYTPIIIIHIX KPEIUTIB y 3aTaJIGHIX aKTHBaX OLTbIIon 50%.

Tabnuuys 3
Kiarouori nmokasauku 6aHKiBecsKoi cucremu lllBeiinmapii

Kirouosi nokasanku 6aHkiBebKkol cucremu llIBenmapii 2022 2023
KinekicTs 6aHKIB 235 236
KinbkicTh 1IpaliBHUKIB y aHKIBCHKINM CHCTEMI 13 ITOBHOK 3aHATICTIO 92019,0 93299,0
(Number of staff (full-time equivalents in Switzerland)

Y mapd. weeiiyap- Y mapd. weeiiyap-
cbKUuXx ppankie CbKUX ppankie
(in CHF bn) (in CHF bn)

Arperosaunii uncruii goxin (Mupm. mB. @pankis) (Aggregate net income) 70,3 72,3
Pesynwratu Big nporieaTHux onepariiii (Result from interest operations) 245 243
Pesynwraru Big Komicitiaoro 6isaecy Ta mocayr (Result from commission 23,3 21,8
business and services)
PesynbraTn Bix Tpeiiqunrosux omepamiit (Result from trading activities) 9,0 10,9
Tamni pesynsraru Tpagumniiinoi 6aukiBebkoi misanbHOCTI (Other result from 13,4 15,3
ordinary activities)
Cyxymuuii npubyrox (Gross profit) 26,8 27,2
O6csar rogaTkiB, criaueHnx Ha moxonu ta mpubdyTku (Taxes paid on revenue 2,1 3,2
and profits
®dinancosi pesysnpraru 3a pik (Result of the period, annual profit/loss) 6,5 25,9
ITpubyTtru 3a pixk (Annual profits) 8,4 30,4
36uTku 3a pik (Annual losses) 1,9 4,5
Cyxynni 6aukiBebki 6amancu (Balance sheet total) 3'339,7 3'177,0
O6car kpenuryBanuda (Lending volume) 1'337,1 1'362,0
Axrusu nox ynpasninaam y IIBeitrapii (Assets under management in 7'846,8 8'391,7
Switzerland)
TpaHcKOPIOHHI aKTHBY ITif] YIIPABIIHHAM U1 TpuBaTHUX KaieHTiB (Cross- 2'104,2 2'205,7
border assets under management for private customers)

Jocepeno: Swiss Bankers’ Association, [1] Banking Barometer 2023

! Swiss Bankers’ Association, Banking Barometer 2023 https:/publications.swissbanking.ch/banking-barometer-2023/swiss-banking-
outlook?overlay=Successful %20interest%20operations%20driving%20net%20income moctytm 3 srroToro 2025 p.
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3a gauumu llIBeiiapcbkoro hiHAHCOBOTO IHCTUTYTY
SFI (2024), I1Iseitiapis, AKX OQUH 13 IPOBIIHIX CBITOBUX
(biHAHCOBUX IIEHTPIB, AKTUBHO a/IAIITYETHCS 10 TII00aTb-
HUX TEXHOJIOTIYHUX TPEH/IIB 1 IIPOAOBIKY€E POSIITUPIOBATH
CBOI0 MI’KHAPOJHY TiAJIBHICTD JIJIA HOKPAIIEeHHA JI0CTY-
Iy TOTEHI[IHHUX KJII€HTIB 10 100 TTOCJIYT.

Y cdepi po3BUTKY Mi:KHAPOOHHUX CTPaTeTiH
denepansua Pana IlIseitnapii 3aBepumiia nepe-
TOBOPH IIOAO0 HOINTHOJIEHHA JBOCTOPOHHIX Bim-
HocuH 3 €C i mignucasna yrogy npo cdinancori
nocayru 3 Benuko6puraniero. 1{i saxonu crpsmo-
BaHI HA TOKPAIIEHHS JOCTYILy AK J0 €IUHOT0 PUHKY
€C, Tak i mo punky Besnmkoi Bpuranii, Tum camum
TTOCHJTIOI0Y Y KOHKYPEHTOCITPOMOKHICTD IITBEHIIaPCHKOTO
(hiHamCcoBOTO IIEHTPY.

Oprauu makpoperystoBauts IIBeiiapii mpoBoasaTb
CTpaTeTiio CTUMYJIIOBaHHA 0aHKIiBCBHKOI cucTe-
MH OO0 AKTHBHOIO PO3BUTKY iHHOBamiiHuX (i-
HAHCOBHX TeXHOJIOrii. Taki mpoekTu, AK 1M POBHUii
mBennapcesknii ppank (Digital Swiss Frank) 1 BigkpuTi
(inancu (open finance), 3axIama0Th OCHOBY IJIS HO-
BUX 1HHOBAIIMHUX (i3HEC-MOjieJiell y IIBeHIapChKiii
OGaHKIBCBKIill cucTeMi. 3a cTpaTeriyHuM ILIAHOM IIBei-
IIAPCBKUX MAKPOPETYJIATOPIB 3aILyCK IEM03UTHOIO TO-
KeHa Ha OCHOBI OJIOKUEIHY Ma€ CIIPOCTUTU TOPTIBJIIO TA
PO3PaxyHOK IMU(MPOBUMH aKTUBAMHU, a TAKOMK TLIATIKHI
Tpausakiii. 3 ceprusa 2024 poky HAUOLIBII PO3apPiOHi
Oauxku [IBeiiapii 30008’ A3aHi 06POOJIATH MUTTEBI ILjIa-
Texxi [16], 1110 103BOJIsIE IEpEeKa3yBaTH KOIITU B PEIKUMI
peanbHoro uacy. Tako:x TpuBae pobora HaJ eJIEKTPO-
HHO0 ifenTudikarier (e-ID) gua migsuineHHa 0esrnexn
Ta 3MII[HeHHS JOBIPY J0 UM POBUX TPAHSAKITIH.

Crparerisa 36epeskxeHHA MPUBaGIMBOI CHCTEMH
onmomarkyBaHHA. Makpoperynaropu y IIBeiiiapii
BBa/KAIOTh, 1110 IPUBAOIMBA CHCTEMA OIOATKYBaHHSA
€ BYKJTUBOIO IJIA KOHKYPEHTOCIIPOMOKHOCTI IIBeHIIap-
curoro (inamcoBoro mentpy. llIBeiiiapisa sanpoBaau-
Jia MiHIMAJIBHUI TIOJATOK Ha MPUOYTOK GaraToHAIio-
HAJBbHUX KOMIIAHIM, 3ampomnoHoBaunii Opraxisairiero
€KOHOMIYHOTO cIiBpobiTHHUIITBA Ta po3BuTKy (OECP)
y ciuni 2024 poky. SFI 3agnauae, 1o y Toii :xe uac OOH
IpaIioe HaJ TJIAHOM IIePepPO3HOoIiIy rT06aIbHUX I10-
IATKOBUX HAIXOKEeHb, AKUIM MOKe 00MEKUTH TI0IaTKO-
Buii cyBepewniter [lIBeiiiapii. Takox y ciuai 2026 poky
Habyme unauocTi Crypto Asset Reporting Framework
(CARF), axuii npusHadYeHuii IJIA IiIBUAIEHHA I04aT-
KOBOI IIPO30POCTI II[OI0 OIIepPAaLliii i3 IM(PPOBUMU AKTH-
Bamu. 3Baxkarouu Ha mi mogii, [IIseiiiapisa crukaerbesa
13 IIPO6JIEMOI0 IOCATHEHHA CTPATETIYHOr0 6aIaHCy MisK
IOTPUMAaHHAM MIXKHAPOTHUX CTAHAAPTIB OIO/IaTKyBaH-
HA Ta 30eperkeHHAM KOHKYPEHTOCIIPOMOYKHOCTI CBOET
(hiraHcoBOI crcTeMU.

PozBuTok (himaHCcoBHX iHHOBALi¥ MIBeHIap-
cekuMu GaHkamu. IllBeiinapceka (pinaHcoBa cu-
cTeMa IBUAKUMHU TEMIIAMHU 3aIPOBAKye UPPOBI
TEXHOJIOTII, AKI CIPAMOBaHI HA MIIABUIIEHHS i1 SKOCTI
1 koHKypeHTocnpoMoxkHOCTi. Y IlIBeiiiapii Bike 6araTo
3pO06JIeHO [IJIA YCYHEeHHs HeBUIIPaBIaHUX 0ap epiB oI
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3aIPOBAIPKEHHA HOBUX (PIHAHCOBMX TEXHOJIOIIH 1, Ta-
KMM YHHOM, ITPOCYBAHHA €KocucTeMu (piHTeX i 6JIOK-
uveiin. [IIBeiinapia € omHUM 13 repenoBux GhiHAHCOBUX
IeHTPiB y cekTopi (pinTex Ta 6roxueiiny 3 moram 1000
KOMIIaHIN Ta CIIPUATIUBUMH JIJIA iIHHOBAITIN PAMKOBU-
Mu ymMoBaMu. BoHa € MixkHapogHUM JimepoM y cdepi
TexHOoJIoTii posmnomisieHoro peecrpy (DLT) i 6iiokueii-
Hy. fIK 3a3HaUaOTL aBTOPHU 1 PO3POOHUKH TIITaT(opMI
finance.swiss, me 1 cepaua 2021 poky IIseitnapis
cTajia OJIHI€l0 3 MePIINX KpaiH y CBiTi, AKA MIPUMHAIIA
IPaBOBI HOPMU JJIA TeXHOJIOTIT 6s10KueiiH. Ie cTBoproe
IOPUAUYHY BUSHAUEHICTD 1 CIIPUse PO3BUTKY (piHaH-
coBux imHoBaii. IlIBeiinapisa Hagae BaKIMBOIO 3HA-
YeHHA TOMY, 1100 T0 KPUIITOBATIOT 3aCTOCOBYBAJIUCSA Ti
cami mpasBmiIa, 1o i JI0 peajbHUX I'POIIOBUX aKTHUBIB,
30KpeMa y cepi 60poT0U 3 BiIMUBAHHAM TPOIIIE.
[Iseiiiapis akKTUBHO MpAIl0e HAJ iMILJIEMEHTAI[IE0
BITTOBIAHMX MiKHAPOIHUX CTAHIAPTIB Y il cepi.

3asHauena miargopma finance.swiss 06’eIHye BCIO
BQKJIUBY 1 aKTyaJIbHY 1H(MOPMAITi0 IIPO MIBENIIaPCHKULT
(bizaHCOBUIT 1IEHTp, BKIIIOUAI0UN GAHKIBCHKY CHCTEMY,
IUIS B3aeMofii i3 MiszkHapoguuM punkoM. ILinardopma
OyJia po3pobJieHa K YaCTUHA TIOIITUEN (PeiepasibHOro
ypsany IlIsefiapii momo po3BUTKY KOHKYPEHTOCIIPO-
MOJKHOCTI (hiHAHCOBOTO I[EHTPY Ha MIKHAPOLHOMY
PiBHI Ta € KJIIOYOBUM AAPOM CTpATeTii Mi’KHAPOIHUX
romyHikariit @emepanpaoi Pagu [Iseiitapii. Coos-
copamu 1uiargopmu craiim iHeruryii 3 6oy IIIBeii-
mapcekoi Koundeneparii (dep:xaBHuii cexperapiar
MixHapomHux (pinaHciB, 'eHepayibHMII cekperapiar
DenmepaibHOTO JIeITapTaAMEHTyY 3aKOPAOHHUX CIIPaB,
Presence Switzerland), a Tako:x 3 60Ky iHAHCOBOTO
cexropy (Acoriaria 6ankipis [IIseiimapii, SIX, Acorri-
arisa ynpasiainuaa akrusamu Beiinapii, Swiss Re ta
Zurich Insurance).

3a manumu 1iel mwiargopmu i Acorriarii 6aHKIpiB
ITgeiitapii, y rpyaui 2024 poky tpu 6anku IllBeiina-
pii, ureru SBA — PostFinance, Sygnum i UBS min-
nucaau Memopaaaym mipo Bzaemoposdyminaa (MoU)
IS MOCJTI/PKEHHA MOYKJIMBOCTI CIIIJIBHOT'O BHILYCKY
JEMO3UTHHUX TOKEHIB y IIBeHIIapChHKUX (hpaHKaX.
Acoriaria 6aukipis IIseiiiapii (SBA) Ta ii ycranosu-
YIEHU JIOCATIIA BAYKJIUBO1 BiXU Y CBOIM iHIIIATUBI 11010
oJAaJIbInol MomepHizalii ginancoBoi cucremu IlIBeii-
apii 3a JOIMOMOTO0I0 TEXHOJIOTI1 PO3IIOIiJIEHOTO PEECTPY
(DLT). fAx BBa:karTsh wienu SBA2, mpoekT nudposux
BAJIIOT € IEHTPAITLHUM KPOKOM 10 TIOKPAIIEHHS ITOCYT
IIBENIIaPChKOT0 (PIHAHCOBOTO I[EHTPY Ta IMiATPUMKN
M0r0 KOHKYPEHTHOI IepeBaru B IU(MPOBIi eKOHOMIITI.
3ycmiiss SBA B pamMkax MpoeKTy MU(POBUX BaJIIOT
1 IETIO3UTHOTO TOKEHA y IIBEMITapChKUX (DpaHKaX AK
YaCTUHU IJIATLKHOI 1IHPPacTPyKTypH, CIIPAMOBAaHI HA

! TInardopma Finance Swiss About us | finance.swiss, qoctym
o maHux saircHoBasea 3.02.2025

2 Schweizer Banken unterzeichnen Absichtserkldrung, um die
Machbarkeit eines gemeinsam emittierten Schweizer Franken
Buchgeld-Tokens zu priifen — News — News & Positions — Swiss
Banking. noctyn snificaroBasca 3.02.2025
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IPOCYBaHHA IHHOBAIIHUX Ta 6e3IeuHuX (PIHAHCOBUX
mocyyr y udposiii ekoromiti. OcTaHHIM TOCATHEH-
HAM y IIbOMY CHIJIBHOMY ITiIXOAI € 3aIlyCK IIe€PeBipKU
routerntiii (Proof-of-Concept — PoC). Memopaugym
PO B3aEMOPO3YMIHHSA CIIPAMOBaHMM HA po3poOKy PoC
Ta BIPOBA/KEHHSA MOYATKOBOTO JEIIO3UTHOTO TOKEHA,
30CepeIKyIOUNCh Ha JBOX OCHOBHUX BHUIMAJAKAX IHOT0
BUKOPUCTAHHA: [IJIA OJHOPAHTOBUX IJIATEXKIB Ta PO3-
paxyHkiB 3a nudpoBuMu aktTuBamMu. MemopaHIyMm
OKpecJIie CIIbHI Il mpoBegenusa PoC mporarom
2025 poky Ta po3miAmae MisKIHCTUTYITIMHI TeXHIUHI Ta
OPUAUYHI TPOOJIEeMHU B IIhOMY aclekTi. 1K 3a3HaueHo
y mpec-peisi SBA, cmisibHa pobora crpsMoBaHa Ha
PO3pOOKY IMBAIHY IEITO3UTHOTO TOKEeHA, 1[0 CITPUAIIO O
POBrOpTAaHHIO JEI03UTHOI'0 TOKEHA Yy IIBEHI[apChKUX
(paHKax Ha HAIIOHAILHOMY PiBHI.

B misiomy, 3asHaueHi migxoau 10 CTpaTeriuvHOro
yOpaBIiHHA 1 Ha piBHI MakpoperysoBanHAa B IIBeii-
mapii, i Ha piBHI IIBENIIAPCHKUX 0AHKIB CIPAMOBAHI HA
MiIBUIIIEHHA KOHKYPEHTOCITPOMOYKHOCTI IITBEATIAPCHKUX
0aHKIB, IX 3IaTHOCTI [0 IIBUIKOI0 3aIIPOBAIKEHH HO-
BUX (DIHAHCOBUX TEXHOJIOTIH, yTPUMAHHS 1 PO3BUTKY X
JIiiepcTBa 1 BUCOKOI HAMIAHOCTI.

BucuoBku. IIpoBenenuit HaMu aHaJIi3 €BOJIIOINT
CTPATEriyHOTO YIIPABJIIHHA PO3BUTKOM CHUCTEMHOTO
mBetiriapeskoro 6anky Credit Suisse Ha ocHOBI HaBe-
IeHUX OQIIiAHNX ICTOPUUHUX 1 aHANITUYHUX [HKepeJT
iH(opMaIIii, JO3BOJIUE BU/IIIIUTH, 3 OHOTO GOKY, YCITiIII-
Hi cTparerii 6aHKY, 110 JO3BOJIMINA HOMY CTaTU OJHUM
3 HAWBIUIMBOBINIIKUX TPABI[iB HA CBITOBOMY (DiIHAHCOBOMY
PUHKY TipoTAroM Gistbiite 150 poKiB, a 3 1HIIIOTO GOKY,
CcTpaTeriyHUX MOMMWJIOK B YIIPABJIIHHI PU3UKAMU 3a
ocTaHHl 15 POKIB, AKI IPUSBEJIN 40 HOro IIONIMHAHHSI
IHIIIMM BeJIMKUM mIBeHrapcbkuM 6amkom UBS.

3aBOAKM TePMIHOBUM OITHMAJIBHUM OiAM i eek-
TUBHIN aHTUKPU30Biii cTparerii HamionansHoro Bauky
IIseitmapii, mBeiirapcsroro ypsamy Ta FINMA sgaoch
3amo0irTH CUCTEMHIl Kpu3i 6aHKIBCHKOI CUCTEMU Ta
BTpaTtam BrJIagHukiB. [1IBeiiiapcbka 6aHKIBChKA CHCTE-
Ma, 1110 XapaKTePU3YETHCA JUBEPCUPIKOBAHUM CKJIAIOM
0aHKIB Ta X BHCOKOIO HAIIHHICTIO, AKTUBHO PO3BUBAE
(hiraHCcoBI iHHOBAIIIT TA MiKHAPOIHE CITIBPOOITHUIITBO.
Ypoku, AKi BUTLITUBAIOTH 13 TIPOBEEHOT0 HAaMU aHAaJIi3y
MOKYTh CTATH BAYKJIMBOIO 1H(OPMAITIET0 /1A BIOCKOHA-
JIEHHS CTPATeriyHOT0 YyIPAaBJIIHHA 0aHKaMu i GaHKiB-
CBKOI0 CHCTEMOIO B YKpaiHi B I[ijiomy.
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AHANI3 ®IHAHCOBOI CTIMKOCTI NIANPUEMCTB
NMUBOBAPHOI rAJ1Y3I TA WWAAXW NMIABULLEHHS
IXHbOI KOHKYPEHTOCMPOMO)XXHOCTI

ANALYSIS OF THE FINANCIAL STABILITY
OF BREWING INDUSTRY ENTERPRISES AND
WAYS TO IMPROVE THEIR COMPETITIVENESS

AHoTauis. BcTyn. ®iHAHCOBA CTiViKICTb | KOHKYPEHTOCIPOMOXHICTb NMIGNPUEMCTB, IKi PyHKLIOHYIOTb Y MEXax OgHiei 2any3i,
€ KTI0YOBUMM ACMEKTAMM IXHb0O20 §OB20CTPOKOBO20 PO3BUTKY, 0COO/IMBO B yMOBAX €KOHOMIYHOI HecTabibHOCTI. Y Wil cTaTTi
PO32/IIHYTO Qisi/IbHICTb gBOX MPEgCTABHUKIB MMBOBAPHOI 2a/1y3i Ykpain — MPAT «O6010Hb» | TOB «bepgndicbkmii nmsoBap-
HWIi 3aBOg». He3Baatoumn Ha CrifbHWIA PUHOK, Ui MignpueMCTBA MAIOTb CYTTEBI BIgMIHHOCTI y Maclutabax gisiibHOCTi, CTPYKTYpi
BUTPAT i CTpaTezisix agantawii go 30BHILLHIX BUKANKIB, 1O pOOUTD iXHIV GHaMi3 0COOMMBO LiHHUM §1s pO3yMiHHS 6a2aTo2paH-
HOCTi yHKLiOHYBAHHS 2ay3i.

MeTa. OCHOBHOIO METOI gOCigXKeHHS! € OLIHKA PIHAHCOBOI CTiFKOCTi Ta KOHKYPEHTOCPOMOXHOCTI MigrnpueEMCTB MUBOBAP-
Hoi 2any3i Ykpainm Ta po3pobka pekoMeHgauiii LWogo nigBuiLeHHs eeKTUBHOCTI YpaB/iHHS pecypcamu, onTumizauii Butpar
i po3LwumpeHHs puHKiB 30yTy. J0CNig)KeHHS TAKOX MA€E HA MeTi BU3HAYUTU K/It0HOBI PAKTOPM, LLO BIMBAIOTb HA HiHAHCOBY CTa-
GinbHICTb NigNPUEMCTB pi3HO20 MacLuTaby, Ta BUSBUTYI NepCreKTUBHI NIgXogu go NigBMLLEHHS iXHbOI KOHKYPEHTOCIPOMOXHOCTI.

Martepianu i meTogu. [JOCnigxKeHHs [PYHTYETbCS HA QHANI3I PIHAHCOBOI 3BITHOCTI gBOX MigNPUEMCTB, 0 TAKOX HA BUKOPHC-
TaHHI IMITALiHO20 MOGeIOBAHHS 2POLLIOBMX MOTOKIB. [/151 NOPIBHSIHHS PIHAHCOBMX MOKA3HMKIB 6Y/10 pO32/1SIHYTO gaHi byxeas-
TepPCbKOI Ta yNpaBAiHCbKOI 3BITHOCTI 3a OCTAHHI poKK. MeTogosiozis BK/IOYAE 3ACTOCYBAHHA €KOHOMIYHO20 MOJe/tOBAHHS, L0
g03BO/ISIE MPO2HO3YBATH PIHAHCOBI MOKA3HUKM B ONTUMICTUYHUX | MECUMICTUYHMX CLieHapisix po3BUTKY 2a1y3i. TaKox npose-
geHO aHafi3 PUHKOBO20 CepegqoBMLL, L0 BPAXOBYE CMIOXMBYMIA MOMMT, piBeHb KOHKYpPeHLii Ta MakpOeKOHOMIYHI akTopu, ski
BMAMBAIOTb HA (iHAHCOBY CTIfKICTb MignpUEMCTB.

Pesynbratn. AHaNI3 BUABMUB CYTTEBI BIGMIHHOCTI Y NMigxogax go ynpasiHHA pecypcamu Td CTIMKOCTi O 30BHILLHIX eKOHO-
MiYHMX BUKAUKIB. TIPAT «OB0I0Hb» SIK Be/MKe MignpUeEMCTBO JeMOHCTPYE BUCOKY CTABINbHICTb i MOXAMBICTb PO3LLUMPEHHS 3d
PAXyHOK 3HaYHMX GiHaHCOBMX pe3epBiB Ta MaclTabHoi BpobHMYoi 6azn. BogHouac TOB «bepguyiBCbKmi MMBOBAPHUI 3a-
BOg» MpaALIoe B yMOBAX OOMeXeHNX pecypCiB, LU0 BUMA2AE OifbLL 2HY4KO20 Ta epeKTUMBHO20 YIpaBiHHSA. DiHAHCOBMIT AHANI3
nokasas, o MpAT «O60/10Hb» MA€E BULLMIT piBeHb iHAHCOBOI ABTOHOMII Ta 3gaTHICTb go MacluTabHo20 IHBECTYBAHHS, TOgi
K TOB «bepgunyiBCbknii MMBOBAPHMI 3aBOg» 3MYLLieHe aganTyBaTh cBoi Gi3Hec-Mogeni gns MiHiMi3auii pusukis. IMiTaviiiHe
MOQe/iOBAHHA NPOJeMOHCTPYBAIO, WO 30 HeCrpUATIMBO20 eKOHOMIYHO20 CLIeHapito BeMKi KOMNAHIi MAioTb BULMI PiBEeHb
CTIMIKOCTI, TOgi IK MAJIi MigNPUEMCTBA MOXYTb LUBMGLIE pea2yBaTi HA 3MiHM 3ABgSIKM 2HYYKOCTI YIIPABIHHS.

[lepcriekTnBn. Ha OCHOBI OTPUMAHMX Pe3yNIbTATIB MOXHA BU3HAYMTU KiIbKA MePCneKTUBHUX HAMPAMKIB g/id NigBULLIeHHS
KOHKYPEHTOCMPOMOXXHOCTI MignpueMCTB 2ay3i. ONTUMI3awis BUTPAT 3 PAXYHOK BIPOBAGMKEHHS Cy4dCHUX METOGIB ynpasliH-
Hs1 cobIBAPTICTIO Ta MigBULLEHHS ePeKTUBHOCTI BUPOOHMLTBA € OGHUM i3 K/IIOUOBMX HAMpsaMiB. Auepcudikavis puHkis 30yTy
gO3BO/NTb KOMIAHISM 3MEHLUNTY 3A/IeXHICTb Big BHYTPILLHbO20 pUHKY Ta 3a0e3neqnTy cTabilbHi goxogu 3a paxyHOK ekcrop-
Ty. IHHOBALiiHI TexHO/02ii, TaKi Ik aBTOMATU3ALis BUPOOHMLTBA TA UMPPOBI PilleHHs! B YNPABAiHHI, CIPUSTUMYTb 3HVXKEHHIO
BUTPAT i NIGBULLEHHIO MPOGYKTUBHOCTI.

Knio4oBi cn1oBa: $iHaHCOBa CTiViKiCTb, KOHKYPEHTOCMPOMOXHICTb, iMITaLjiViHe MOgeNtoBAHHS, 2POLLOBI MOTOKM, MMBOBAPHA
2any3b, [IpAT «060n0Hb», TOB «bepguuiBcbkuii [TMBoBapHUMii 3aBog», EKOHOMIYHA HeCTabINbHICTb, YNPaBAiHHS pecypcam,

puHKM 30YTY.
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Summary. Introduction. Financial sustainability and competitiveness of enterprises operating within a single industry are
key aspects of their long-term development, especially in conditions of economic instability. In this article, the activities of two
representatives of Ukraine’s brewing industry — PJSC “Obolon” and LLC “Berdychiv Brewery”— are examined. Despite operating in
the same market, these enterprises exhibit significant differences in scale, cost structure, and strategies for adapting to external
challenges, making their analysis particularly valuable for understanding the multifaceted functioning of the industry.

Purpose. The main aim of the study is to evaluate the financial sustainability and competitiveness of enterprises in Ukraine’s
brewing industry and to develop recommendations for enhancing resource management efficiency, optimizing costs, and ex-
panding sales markets. The study also aims to identify the key factors affecting the financial stability of enterprises of various
scales and to reveal promising approaches for improving their competitiveness.

Materials and Methods. The research is based on the analysis of the financial statements of the two enterprises, as well as
the application of simulation modeling of cash flows. To compare financial indicators, data from accounting and management
reports for recent years were examined. The methodology includes the use of economic modeling, which allows for forecasting
financial indicators under both optimistic and pessimistic scenarios of industry development. In addition, an analysis of the
market environment was conducted, taking into account consumer demand, the level of competition, and macroeconomic factors
that influence the financial sustainability of enterprises.

Results. The analysis revealed significant differences in resource management approaches and resilience to external economic
challenges. PJSC “Obolon,” as a large enterprise, demonstrates high stability and the ability to expand due to substantial financial
reserves and a large-scale production base. In contrast, LLC “Berdychiv Brewery” operates under limited resource conditions,
necessitating more flexible and efficient management. The financial analysis showed that PJSC “Obolon” has a higher level of
financial autonomy and capacity for large-scale investments, whereas LLC “Berdychiv Brewery” must adapt its business models
to minimize risks. Simulation modeling demonstrated that under unfavorable economic scenarios, large companies exhibit greater
resilience, while smaller enterprises can respond more quickly to changes due to management flexibility.

Prospects. Based on the results obtained, several promising directions can be identified for enhancing the competitiveness of
enterprises in the industry. Cost optimization through the implementation of modern cost management methods and increased
production efficiency is one of the key directions. Diversification of sales markets will allow companies to reduce their dependence
on the domestic market and secure stable revenues through exports. Innovative technologies, such as production automation

and digital management solutions, will contribute to cost reduction and increased productivity.
Key words: financial sustainability, competitiveness, simulation modeling, cash flows, brewing industry, PJSC “Obolon”, LLC
“Berdychiv Brewery”, economic instability, resource management, sales markets.

Hoc'ra}lomca Ipo6JIeMI. Y KPHU30BIX YMOBAX Cydac-
HOI eKOHOMIKH 3[ATHICTb MiITPHEMCTB 30epiratu (i-
HAHCOBY CTIKICTb 1 KOHKYPEHTOCIIPOMOKHICTD CTa€ OTHUM
13 HAMBAKIIUBIMINX (PAKTOPIB IXHBOTO JOBTOCTPOKOBOTO
POSBUTKY. SPOCTAOUMIA TUCK TTIOOAJIBHUX BUKJIMKIB, TAKIX
AK HeCTAOLIBbHICTh PUHKIB, IH(JIALINAHI IIPOLIeCH, BOCHHI
KOH(UTIKTH Ta 1HII KpU3H, 3MyIIIye 6i3HEC aIaITyBaTUC
110 HOBHUX peautiii. Bix piBHA epeKTUBHOCTI yIIpaBIiHHA
(himamcoBUMU pecypcaMu Ta CTPATETIUYHOTO TLIAHYBAH-
HA 3aJIEJKUTD He JIUIIE BIKUBAHHSA HiIPUEMCTB, a i
ix 3marHiCTh 30epiratv KOHKYPEHTHI IT03ULIi1 HA PUHKY.

CrabiipHIiCTS 1 yCOIMIHICTD MIAIPUEMCTBA BU3HA-
YarThCA MOT0 3aTHICTIO 3a6e3meuyBaT e(DeKTHBHE
BUKOPUCTAHHA PECYPCiB, MIBUIKO pearyBaTu Ha 3MiHUA
Y 30BHINIHBOMY CEPEIOBUIIlI Ta BIIPOBAPKYBATH 1HHO-
BaIIiliHI MiJIX0/IU [I0 YIIpaBaiHHA. BogHouac, mignpuem-
CTBa PiZHOr0 MacIITaby MalTh CyTTEBO Pi3HI MOYKIIUBO-
CTI IJIA amanTalil 40 eKOHOMIYHUX BUKINKIB. Beauki
KOMITaHil MOKYTh MOKJIAIATUCA HA IIUPOKUM TOCTYI
II0 pecypciB i MacmTabHICTh omepaliii, Toai AK MaJii
MAITPUEMCTBA 3a3BUYUAll 3MYIIIeHI pOOUTU aKI[eHT Ha
THYYKOCTi Ta OIIePaTHBHOCTI.

Hana po6oTa qOCITiKyeThCs, K Pi3Hi acrekTu (i-
HAHCOBO1 CTIKOCTI BILIMBAIOTh Ha KOHKYPEHTOCIIPO-
MOKHICTB ITIIITPUEMCTB y HECTAOLIBHIUX €KOHOMIUHUX
yMoBax. BukopucraHHA cydyacHUX MeTOMiB €eKOHOMid-
HOT0 aHaJridy, 30KpeMa iMiTaIliifHOr0 MOJeTI0OBAHHS,
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IT03BOJIAE GLITBIN TTHOOKO OIIHUTH BILINB PisHUX (ak-
TOpiB HA (hiHAHCOBUII CTAH Gi3HeCY.

Anajtia ocTaHHIX MOCTIMKeHb i myOGJikamiii.
Y HAyKOBUX MOCTIPKEeHHAX KOHKYPEHTOCIIPOMOYKHOCT1
Ta (PiIHAHCOBOI CTIHKOCTI MiAIIPUEMCTB 3HAUYHU BHECOK
3pobwmin 3apyoikHi BueHi, 3okpema Iloprep M., Bap-
Hi K., Keit [Ix., a Takox yKpATHCHKI JOCTITHUKH, TAKi
Ak I'eerrs B. M., Mocksiuenxko I.B., Ye6anosa T.B. Ta
Kpuciox JI. I [1]. Ixui mpamni hopMyoTs ocHOBY m1s 110-
CITIPKeHHA MUTaHb YIIPABIIIHEA (PiHAHCOBIMHU pecypca-
MU, a[aIITaIi 10 30BHIIIHIX BUKJIAKIB Ta CTPATETIIHOr0
PO3BUTKY IiIITPUEMCTB.

Mertoro crarTi. [locmimkennasa piHaHCOBOT CTIHKOCTI
TiAIIPUEMCTB ITMBOBAPHOI raTy3i YKpaiHu Ha TPUKIA/IL
ITpAT «O6osoun» Ta TOB «BepaudiBchbKMil TMBOBAPHII
3aBof». ¥ paMKax TOC/IIKEeHHA mepeqdadaeTsbes mmoe-
TaIHUM aHAJII3 KOKHOI'0 3 IMAIIPHUEMCTB, 110 BKJIIOUATH-
Me OIHKY IXHIX (DiHAHCOBUX ITOKA3HUKIB, aIalITUBHOCTI
JT0 PUHKOBUX YMOB Ta 3IaTHOCTI [0 po3BUTKy. CriouaTky
Oyme mpoBeneHo merasibHuit aHamia I[IpAT «O6omoHb»
SAK TTPeICTABHUKA BEJIUKOTO Oi3HECY 3 BUCOKUM PiBHEM
iHTerpaiii y HaljioHaJIbHy eKoHoMiKy. [{aJiri Oyme mpo-
anasmizopano TOB «BepauuiBchbKuii MUBOBAPHUIT 3a-
BOJl», AKUH € MPUKJIAA0M PEerioHAJIbHOIO BUPOOHUKA,
110 (hyHKITIOHYE Y MesKax JIOKAJTbHUX PUHKIB.

IlopiBHANBHUI aHAJI3 X ITIAIIPUEMCTB T03BO-
JINTh BUABUTH OCHOBHI BIIMIHHOCTI B Higxomax o
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3a0e3reueHHA (PIHAHCOBOI CTIAKOCTI Ta BUABUTH IIe-
peBaru i HemoJIKKM oO0paHux Momdesael misibHOcTi. Ha
OCHOBI OTPUMAaHUX Pe3yJIbTariB 6yayTh Po3po0ieHi pe-
KOMEeHJIallil, CHpAMOBAaHI Ha IiIBUIIEHHA KOHKYPEHTO-
CIIPOMOJKHOCTI MIAIMIPHUEMCTB Ta 3MIITHeHHSA IXHBOI [I03H-
il Ha PUHKY, 3 ypaxXyBaHHAM Cy4YaCHUX €KOHOMIUHUX
BUKJIUKIB Ta TEHJEHI[Il PO3BUTKY raJjrysi.

Buxian ocHoBHOro Mmarepiany. Punok nmusa
B YKpaiHi Bifiirpae KJIIOYOBY POJIb y HAIiOHAJIBHIN
€KOHOMIIIi, OCKLIBKY 10T0 e()eKTUBHE (DYHKI[IOHYBaH-
HA MTPU3BOAUTH A0 3HAYHOTO 30LIBIIEHHA JOXOIY JIep-
JKaBHOT'0 OIOJ[PKETY Ta CTBOPEHHSA I0IATKOBUX POOOUMX
MicITb y chepax posmpi6bHOI TOPTiBJTi, pECTOPAHHOIO Ta
roreJibHOrO 6i3Hecy. locimiKeHHA, TPOBEIeHI He3aIekK-
HIUM eKCIIepTHo-aHanTuyauM earpom BRDO, moxka-
3yI0Th, 1[0 KOJKHE poboue Miclie B IIMBOBAPHIN Tairysi
MOKe CTBOPUTH Bif 5 A0 7 pobOUUX MICIlh Y CYMIYKHUX
cexkTopax. lle mosACHIOETbCA HAABHICTIO TICHUX KOMEP-
IAHUX 3B’A3KIB 3 BUPOOHHUKAMU T€XHOJIOTTYHOI0 00J1a]I-
HAHHA [JIA TABOBAPIB, IT0CTAYAJIbHUKAMU CUPOBUHU
3 arpoIrpoMMCIIOBOTO KOMILJIEKCY Ta HiJIIPUEMCTBAMU
JIOTiCTUKH, PO3APiOHOI TOPTIBJIi TA MTOCIIYT.

TIpAT «O6Gos0HB» — OAWH 13 JTiEPiB YKPATHCHKOTO
OUBOBAPHOT'0 PUHKY, BilTOMUII CBOEI BHCOKOIO SKiCTIO
MPOAYKIIi1 Ta BHAUHUM €KOHOMIUHUM BHECKOM Y PO3BU-
ToK rasrysi. [limmpuemcTBo posramoBane y Kuesi, 1110
3abearieuye JOCTYII A0 YHIKAJILHUX BOJHUX PECYPCIiB,
SIKI BUKOPUCTOBYIOTBCA Y BUPOOHUIITBI. «O60JI0HD» CIIe-
iaJTidyeThCA HA BUPOOHUIITBI MKUBA, AJIKOTOJIBHUX Ta
0e3aJIKOTOJILHUX HAIO0iB, & TAKOK MiHEPaJbHOI BOAU.
3aBOAKK 1HHOBAIIAM, MACIITA0OHUM BUPOOHUYNM IIO-
TY3KHOCTAM Ta IITUPOKIiil TUCTPUOyIiil, KOMIIaHIA yTPU-
Mye JIiJIePChKi TTo3ulrii Ha puHKY [2].

Jis1 aHastisy eKOHOMIUHO1 6e3IeKy mimpueMcTBa 0yB
oOpaHmii TOKasHUK Keliuioy (rporoBuii moTik). Edex-
TUBHE YITPABJIIHHA TPOIIIOBUMU TIOTOKAMHU € KJIIOUOBUM
€JIEMEHTOM CTIHKOCTI Ta JKATTE3NATHOCTI ITiAIPHIEM-
CTBa B yMOBaxX PUHKOBUX Ta €KOHOMIUHUX TPYIHOIIIB.
Keiguioy Brasye Ha Te, HaCKiIbKY JIETKO MIIIPHUEMCTBO
MOJKe TIePeTBOPUTH CBOI AKTUBH B T'OTIBKY, HE BTPAYA0UN
IIpY [TbOMY 3HAUHY YaCTHHY iXHBOI BapTocTi. Lle BaskimBo

JUTA 3a0e3redYeHHsA ILUIaTOCIIPOMOKHOCTI ITiITPUEMCTBA Ta
BUKOHAHHA CBOIX (piHAHCOBUX 3000B’A3aHb [1].

ITinnpuemcTBO MOKe MaTu MPUOYTOK 3a 0OJIIKOBU-
MU CTaHAAPTaMU, ajie BaKJIMBO TAKOXK CIIOCTepiraTu
3a TUM, AK TPOIIOBI ITOTOKK BILIMBAIOTH HA HOTO (i-
HaHcoBHUIl craH. HasgBHICTE JOCTATHBOI TOTIBKUA MOJKE
JIOTIOMOTTA YHUKHYTH (PiHAHCOBUX TPYIHOIIIB TA 3a-
06e3reuynT CTa0ILHICTD MIAIBHOCTI.

s MopeToBaHHA iAJIBHOCTI MiIIIPUEMCTBA BU-
KOPUCTOBYBAJIUCH ITOKA3HUKU, HaBeJleH1 B Tadul 1.

T'porroBuii moTiK BUBHAYAE MOKIUBICTD ITiITTPUEM-
CTBa 3MiMICHIOBATH 1HBECTHIIIl. 3IaTHICTb reHepyBaTH
BHYTPIIIHII T'POIIOBUN MOTIK MOKe BU3HAUUTH, HA-
CKIJIbKY e(PeKTUBHO MiJIIPUEMCTBO MOKEe PO3BUBATH
CBOIO TiAJIBHICTb, BOPOBA/KyBaTH HOBI TEXHOJIOTIT Ta
KOHKypyBaTU Ha PUHKY.

Omxe, aHaTI3 KEII(IIOy M03BOJIAE TIIPUEMCTBY BU-
SABJIATH Ta OIIHIOBATA PUBHWKH, I0B’SA3aHI 3 HECTAUEIO
roriBgu B neBHUil niepiox. Ile mosBosisie migmpueMcTBy
MPUIMATH HAJIEIKH] PIIIEHHA J1A 3MEeHIIIeHHA PUSUKIB
1 3a6e3IIeueHHA CTIHKOCTI B yMOBaX HEBU3HAYEHOCTI.

Taxkok, TPOLUIOBUIA TIOTIK BiJlirpae KJIIOUOBY POJIb
y TIpolieci IIaHyBaHHA Ta OomkeTyBaHHA. [lignpuem-
CTBO MOJKe BUBHAUMTH CBOI (DIHAHCOBI ITLTi Ta BUTPATH,
BPax0OBYIOUM OUiKyBaHi I'POIIOBI IIOTOKH.

Tomy, BUOiIp TAKOTO MOKA3HUKA IS OI[IHKN (hiHAH-
COBO1 CTIMKOCTI MiZIPUEMCTBA, BUIVIALAE POSYMHUM
KPOKOM, OCKLITBKY T'DOIIIOBUH ITOTIK € KJIFOUOBUM 1HCTPY-
MEHTOM [1J1A e()eKTUBHOTO yIPABIIHHA (PiHAHCOBUMU
pecypcaMu IiIprueMCTBA Ta BUSHAYEHHS HOT0 CTIHKO-
CTi B JOBI'OCTPOKOBI TTIePCIIEKTHUBI.

TToGymyemo Mommesib po3paxyHKy Kelrioy Imiampu-
eMcTBa y miepiox t [4]:

CF, = Sales, - growth — FL, — Sales, * tax +
+Amortisation, + Capex,

Sales, — inancosi pesynbTaTé AiANBHOCTI Mif-
IPUEMCTBA;

growth — piBeHb 3POCTAHHA IIPOLAKIB;

FL, — dinancosi ButpaTty;

Amortisationt — aMopTHu3Aallid,

Tabnuys 1
®dinancori noxkasuauku IIpAT «O60/10HL»
Ilepiop
IToxazauk
daxr (2022) daxr (2023)

dinaHCOBI pe3yJIbTATH BiJl 3BUYANHOI JIAIBHOCTI J0 OTIOAATKYBAHHA 2589423 3364824
dinancosi BuTpaTy (HapaxoBaHi IPOIIEHTH) 122418 22209
EBIT 2153012 2935314
ITogaTox Ha TpubyTOK Bif 3BUUAMHOI AiAIBHOCTI (—) 258448 401146
CAPEX 132189
OcHoBHIi 3aco6u 3464064 3596253
Awmoprusaris 313993 338508
306iIbIeHHA (3MeHIIIeHHs) 3a6e3neueHb 4292 68793
Craska quckonryBauusa (WACCs), B % 25,3 25,3

Jcepenio: mopaxoBaHO aBTOPOM 3a JI0TIOMOTro0 (iHaHCOBUX 3BIiTiB «O6010Hb» [2; 3]
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Capex, — 3abesreueHHA.

Toni mpuBeneHMiT TPOIIOBUI TIOTIK 3a MEBHUI Te-
piof MiAJILHOCTI IMiAIPHEMCTBA BU3HAUYAETLCA 3a op-
MyJioo [4]:

T
CF
CF = L
RV
t=1 ((1 + WACC) . (1 + l))

WACC — craBka qUCKOHTYBaHHA,

I — piBeHb 1H(IIATIII.

Bxiguumu nanuvu mamoi mogesi e WACC , Sales
Amortisation , Capex , AKi 3aa10Thb YMOBH [TiAIBHOCTI
KomriaHii Ha piBHI 2022 poky.

3minauMu Mopeiti € growth , FL | 1.

IIpoanastizyemo BILUTMB ITX 3MiHU ITUX TTApaMeTPiB Ha
rpoIroBumii moTik mignpuemcrsa. Merom MonuTe-Kapio —
11e CTATUCTUYHUI Mi/IXif], 1110 3aCTOCOBYE BUIIA/TKOBI UKC-
Jia Ta 3MIHHI BEJIMYMHU [IJIs1 MOJEJIIOBAHHA ITOBEIIHKI
CUCTEMU 1 OTPUMAaHHA YKCJIOBUX Pe3yJIbTaTiB [5].

3amamMo 3HaUEeHHS MapaMeTpiB Mojiesli Ha pPiBHI

2023 poky
growth = 5%,
FL =87% Sales,
i =5,3%.

Tenepariito BUagKoBux yumcest OyqeMo 3IiliCHIOBaTh
32 HOPMAJILHUM PO3IIOIiJIOM 3 CEPEAHBOKBAIPATHUHIX
Bigxminenaam mid FL, 1 0.02, a mina growth 0.01.

KinekicTs iTepariit MomesroBanusa ooepemo 1000.

PesynbraTit Mofe/TIOBAHHA 34 3aJaHUMM YMOBAMU
HaBefeHl Ha puc. 3.2.

Amnauriaz pesyJsisTaTiB MOMIETIOBAHHA TOKA3YE, 10 Ce-
PpenHiii IPOIIOBUIl MOTIK ITIAIIPUEMCTBA CKIAAATHIME
1.349-107 THUC.TPH.

Ile ceimguutk mpo sgarHicTs [IpAT «O6osoHb> mif-
TPUMYyBaTH CTAOIJIBHICTD CBOET (DIHAHCOBOI MiAIBHOCTI

HaBITh 32 YMOB 30eperKeHHA IMOTOYHUX €KOHOMIUHUX
TeHAeHI[ii. BUCOKMiI piBeHb I'POIIOBOT0 MOTOKY 103-
BOJISAE MATPUEMCTBY 3abe3rmeuyBaTy BUKOHAHHA CBO-
iX ¢iHaHCOBUX 3000B’A3aHb, 3MIACHIOBATHA 1HBECTHUII1
Y PO3BUTOK BUPOOHUYUX MOTYKHOCTEIl, a TAKOXK ITif-
TPUMYBATH ILIATOCIIPOMOXKHICTE. TaKuii pe3ysIbTarT IijI-
Kpecirioe e()eKTUBHICTD YITPABIIIHHA pecypcaMu KomIia-
Hil Ta ii TOTOBHICTH 40 MOKJIMBUX 3MiH HA PUHKY, 110
cripusie 36epeskeHHI0 KOHKYPEHTHUX MepeBar.
IIpoaHaJstisyeMo cUTyaIlito Ipu NeCUMiCTUUHOMY
POBBUTKY CHUTYAIlii, KOJIU 30€PeKeThCA TEMIU TiAJTb-
HOCTI MiITPUEMCTBA, ajie BOCHHI /il NPU3BEIYThH 10
3MEHIIIEHHA 3POCTAHHA Ta 301IbIIEeHHA 1H(IIALII:

growth = 2%,
FL =87% Sales,
i =20%.

Amnautia pesysisTaTiB MOMIEJIIOBAHHA TOKA3ye, III0 ce-
PeHili TPOIIOBUIA MOTIK MiJIIPUEMCTBA B I[bOMY BUIIA]I-
Ky critagatume 8,956 - 10% Tuc. T'PH., TOOTO CKOPOTUTHCSA
Ha 32%. Y nignpueMcTBa OyayTh mpodieMu 3 3abesme-
YeHHAM CcBo€l mianbHocTi. Taka muHaMikKa CBIQUUTH
PO 3POCTAHHA PUBUKIB JIA MiIIPUEMCTBA, 30KpeMa
MOB’SI3aHUX 13 BUKOHAHHAM (DiHAHCOBUX 3000B’S3aHb,
TiATPUMAHHAM ITOTOYHUX OTMEPAIliil Ta iIHBECTUIIITHOI0
MAJTBHICTIO. 3HAYHE CKOPOYEHHS T'POIIOBOTO ITOTOKY
MOJK€e YCKJIaIHUTU MOKJIUBICTD ITiIPUEMCTBA CBOE-
YacHO pearyBaTW Ha PUHKOBI BUKJIMKH, 30epirarnuu
Opu IIbOMY (PIHAHCOBY CTIHKICTh 1 KOHKYPEHTOCITPO-
MOKHICTb.

Posrnanemo curyariiro mpu moTipIieHHI eKOHOMiY-
HUX YMOB, aJjie 31 3pOCTaHHAM 3araJbHUX 00CATIB ITPO-
naxy KoxkHUM pik HA 10%

growth = 10%,

FL =87% Sales,

1 =20%.
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Puc. 1. I'porroBuii noTik mignipreMcTBa Ipu 30eperkeHH]
yMoB HaBKOIUIIHBOTO cepegoButa ITpAT «O6010Hb>
Jorcepeno: mobynoBaHO 32 MOEJLITIO ABTOPOM 32 JOIIOMOIOK0 MOBH
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nporpamyBanHsa Python

Puc. 2. I'porroBuii moTik mignpreMcTBa IIpy 361IbITEHH]
iaGAnii Ta Burpar [IpAT «O6om0HB»
Jorcepeno: mo6ynoBaHO 32 MOZIEILITI0 ABTOPOM 32 JOIIOMOIOK0 MOBH
nporpamyBanHsa Python
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AHaJtia pesyJibTaTiB MOIeII0BAHHA TOKA3YeE, 1110 ce-
PeHiii IPOIIOBUIL TTOTIK MIAITPUEMCTBA B IILOMY BUMAIKY
cknagarume 1,08 - 107 THC.TPH., TOOTO CKOPOTUTHLCA HA
15% 110piBHAHO 3 OIITUMICTUYHUM CIIEHAPIEM.

HesBaskaroun Ha meraTuBHUM BILTUB iHQIIAIIIT Ta
3pOCTaHHA BUTPAT, MiIPUEMCTBO JEMOHCTPYE 3/1aT-
HICTh aJaTITyBATUCA [0 CKJIAJJHUX €KOHOMIUYHUX YMOB
34 paxyHOK ITiJIBUINEHHA PiBHA mpomaxiB. CKOpoueHHs
TPOIIIOBOTO IIOTOKY € CYTTEBUM, aJjie He KPUTUYHUM, 1110
CBITUUTH PO NPUIHATHUN piBeHBb BTpaT. Takuii pe-
3yJIBTAT ITIKPECITIOE BAKIUBICTD €(DEKTUBHOTO YIIPaB-
JIHHA TPOIaKaMU AK 1HCTPYMEHTY 1A 30eperkeHHA
(iHAHCOBOI CTINKOCTI HABITh Y HECIIPUATIIUBUX PUH-
KOBUX yMOBaX.

Termep mepetimemo mo anamisy TOB «BepauaiBebkmii
TUBOBAapPHUN 3aBOf», AKUI € BaXKJIUBUM ITpPeICTaBHU-
KOM IIMBOBAapHOI raiy3i Ha perioHajgbHOMYy piBHi. Ile

TiIITPUEMCTBO CHEI[iai3yeThCcsA Ha BUPOOHUIITBI Ta
peaJtizariii TMBHOI IPOAYKILii 1 po3TalioBaHe B MiCTi
Bepnuuis dKutomupcerkoi obiracti[6]. SaBom mae 6a-
raTopiyHYy iCTOPif0 Ta 3[M00yB BUCOKY PEILyTaIliio cepes
CIIOJKMBAYIB 3aBAKN CBOIM TPAAUIIIMHUM PELenTypam
Ta AKICHINM TTPOIYKIIi.

TOB «BepauuiBchbKWii THBOBAPHUU 3aBOM» € AK-
TUBHUM yYaCHUKOM ITPO(eciiiHrX KOHKYPCiB, /ie H0To
MPOAYKITisA HEOTHOPA30BO BU3HABAJIACA OJIHICIO 3 HAM-
Kpalqux y CBOIM Kareropii. 3a uac CBOTO iCHYBaHHS
MATPUEMCTBO 3100yJ10 moHa 30 HAropoy, BKITIOUAI0UN
Big3Haku BceykpaiHcbkoro KOHKypCy AKocTi «100 Haii-
Kpamux ToBapiB Ykpaiau» [6]. i mocArHeHHA 1eMOH-
CTPYIOTh BUCOKHIT PiBEHb ITPO(eciiiHOCTI Ta KOHKYPEeH-
TOCIIPOMOKHOCTI 3aBOY B YMOBaX AUHAMIUHOTO PUHKY.

ITinnpuemcTBO OpieHTOBaHE HA JIOKAJTBHUUN PUHOK,
10 T03BOJIA€ TIOMY THYUYKO pearyBaTy Ha 3MiHY CIIOKH-
BYMX BIIOA00AHB 1 MiATPUMYBATH OJIUBBKI BiTHOCUHU
3 KJIieHTaMu. 3aBOAKU 1boMy «BepauuiBCcbKuUil THUBO-
BapHUU 3aBo/I» 30epirae CBO Hillly HABITH Y CKIIQTHUX
ekoHOMIUHUX ymoBax. OmHAK 00MerkeH] Macirradu [Ii-
AJTBHOCTI M PECYPCIB CTABIATH MEPES MiAIIPUEMCTBOM
BUKJINKHW, TIOB'sI3aHI 3 (DiHAHCOBOI CTIHKIiCTIO, HEO0O-
XiJTHICTIO MOJIepHi3aIlili BUpOOHUYUX TTOTYKHOCTEH Ta
30epeKeHHAM KOHKYPEHTHUX IepeBar.

AmnaJtis miAIbHOCTI 3aBOMAY J03BOJIUTE OIIHUTH HOTO
MOTOYHMH (PiHAHCOBUM CTAH, BUABUTH MOTEHIHHI pu-
3UKM Ta PO3POOUTH PEeKOMEHIAIl]l AJIfd HMigBUIIeHHA
e(eKTUBHOCTI DYHKITIOHYBaHHA I agalTUBHOCTI 0
30BHIIIHIX 3MiH. JoCTiIPKEeHHA TOIIOMOKE 3PO3yMIiTH,
AKi iHCTpyMeHTH (hiHAHCOBOTO YIIPABIIHHA MOMKYTh
OyTu HaNOIIBII TieBUMU JIJIA 3a0e31eYeHHs CTiHKOro
PO3BUTKY HEBEJIUKUX ITiITPUEMCTB TMBOBAPHOI TaTy3i.

s MopeToBaHHA isAJIBHOCTI MiIITPUEMCTBA BU-
KOPUCTOBYBAJIUCh (PiHAHCOBI MOKA3HUKHU, HaBeIeHI
B Ta0 I 2.

Hnsa amamisy ¢inamcosoi critikocti TOB «Bepau-
YiBCHKUII MTUBOBAPHUIL 3aBO/» Oy/Ie BUKOPUCTAHO TY 3K
MOIeJIb PO3PaxXyHKY I'POIIOBOTO ITOTOKY (KerdJioy),
1o 3acrocoByBastacs A IIpAT «O6osous». Ile mosBo-
JIUTH 320€3MEUUTH €IHICTb MiX0Ay Ta MOPIBHAHHICTH

Tabnuuys 2
dinancosi nokasunku TOB «Bepau4iBCchbKHII MHBOBAPHUHA 3aBOI»
Ilepion
Iloxazauk
daxr (2022) Daxkr(2023)

dinaHCOBI pe3yJIbTATH BiJl 3BUYANHOI JIAIBHOCTI J0 OTIOAATKYBAHHA 40192 69162
dinancosi BuTpaTy (HapaxoBaHi IPOIIEHTH) 0 0
EBIT 20629 48248
ITogaTox Ha TpubyTOK Bif 3BUUAMHOI AiAIBHOCTI (—) 3991 7419
CAPEX 12510
OcHoBHIi 3aco6u 91683 104193
Awmoprusartis 19563 20914
306iIbIeHHA (3MeHIIIeHHs) 3a6e3neueHb 4292 7892
Craska quckonryBauusa (WACCs), B % 23,29 23,29

Jcepenio: mopaxoBaHo aBropoM 3a gonomorow ¢inancosux 3eiTiB TOB «BepauuiBcskuii muBoBapHuii 3aBomy [7]
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OTpPUMAaHUX pe3yJibTaTiB. BUKOpHCTOBYIOUN MO/T€JTH, 110
BpPaxoBye KJIIOUOBI (PiHAHCOBI MOKABHUKH ITiAIIPUEM-
CTBA, PiBeHb 3POCTAHHSA IIPOIAMKIB, (PIHAHCOBI BUTPATH,
aMOPTH3AIliio Ta 3a6e3eUeHHs, MU 3MOKEMO OI[IHUTH
OUHAMIKY TPOIIOBUX ITOTOKIB 3aBOIY.

Imirariiine mopesroBaHHA HA 0cHOBI MeToxy MoHTe-
KapJto morromoske mpoaHaisyBaTy BILIUB 3MiH 30BHIIII-
HiX 1 BHyTpilIHiX ()aKkTopiB Ha (PiHAHCOBUII CTAH ITijl-
npuemcTBa. Takuii MgxXisa J03BOJIAE He JIUIe BUABUTH
pUBUKH, ajie I OI[IHNUTH 30aTHICTh 3aBOJTY /10 aarTarii
B yMOBax eKOHOMIUHOI HeBu3HaueHocti. OTpumaHni pe-
8yJIBTATH ATy Th 3MOTY 3pOOUTH BUCHOBKH ITPO (hiHAH-
coBy cTabinbHicTh «BepAnUIiBCHKOTr0 IIMBOBAPHOTO 3aBO-
Iy» Ta BUBHAYUTU MOXKJIVBI IIJIAXU JIA MABUIIEHHA
0r0 KOHKYPEHTOCIPOMOKHOCTI.

3amamMo 3HaUeHHS MapaMeTpiB Mojiesli Ha PiBHI

2023 poky
growth = 5%,
FL =70% Sales,
i =5,3%.

Tenepariito BUagKoBux yumcesi OyqeMo 3IiliCHIOBaTh
3a HOPMAJILHUM POS3IIO/IiJIOM 3 CEPEIHBOKBAIPATUIHUIX
Bigxminenaam miAa FL 1 0.02, a ma growth 0.01.

Kinekicts iTepariit MomesroBanusa ooepemo 1000.

PesysnbraTtu MopesioBaHHSA 3a 3aITaHUMU YMOBaMU
HaBeeHl Ha puc. 4.

Amnaurtia pesysibTaTiB MOMIEIIOBAHHA ITOKA3Ye, 1110 ce-
PeIHii IPOIIOBUI MOTIK MIAIPHUEMCTBA CKIAOATHIME
2.394.10° Tuc. rpH.

Ile cBiquUTH TIPO 3MATHICTH MIAIIPUEMCTBA MiATPU-
MyBaTH CBOIO OIlEPAIiiiHy HIAJIBHICTb y CTA0LJIBHOMY
peskrMi, xoua M 31 3BHAUHO MEHITUMHU (PiHAHCOBUMU
pecypcamu, Hixkx y Bunagky [IpAT «O6osmons». Ha Bimmi-
Hy Bif «O60JI0HI», AKA MEMOHCTPYE MACIITA0H] IPOIIOBI

TOTOKM, «BepauuiBCHKII TMBOBAPHUIM 3aBOT» (DYHKITIO-
Hy€ B yMOBax 00MeKeHUX PecypcCiB, XapaKTePHUX JJIA
PerioHaJIbHUX ITAITPUEMCTB.

Ila pisHUIA TTOACHIOETHCA PIBHUMHU MaciiTabaMu
0i3Hecy, CTPYKTYPOI BUTPAT Ta JAOCTYIIOM 0 PUHKIB
30yTy. «O60JI0HE> Mae 3HAYHO OiIBIIT BUPOOHNYI HOTYK-
HOCTI, IIMPOKY reorpadiro peasrisarrii Ta gocTyt a0 6iab-
I0To 00CATY 1HBECTHIIIH, To/i AK «BepandiBChKuUIl TUBO-
BapHUU 3aBOJI» 30CEPEKEHUN Ha JIOKAJIbHUX PUHKAX,
1110 06MesKye Horo iHaHcoBi MoxkIUBOCTI. HesBaxkaroun
Ha 11e, 00M/IBA ITiIIPUEMCTBA JEMOHCTPYIOTE (DiHAHCOBY
CTIMKICTB Y CBOIX CETMEHTaX PUHKY, xoua s «bepau-
t-IiBCbKOI‘O IINBOBAPHOT'0 3aBOAY» KJIOHOBUM BUKJIMKOM
3aJINIIAETHCA e(PeKTUBHE YIPABIIiHHA 06MeKeHUMU
pecypcamu [Jisi MATPUMKN KOHKYPEHTOCITPOMOYKHOCTI.

IIpoanasmisyemo cuTyamio Opu IECUMICTUIHOMY
POBBUTKY CHUTYAIlil, KOJIU 30€PEeKeThCA TEMIU TiAJTb-
HOCTI MiAIIPUEMCTBA, ajie BOCHHI /il NPU3BEIYThH 10
3MEHIIIeHHA 3POCTaHHA TA 301IbITeHH 1HQIIAII:

growth = 2%,
FL =70% Sales,
i =20%.

AmnaJria pesyJisTaTiB MOIEJIIOBAHHA IOKA3YeE, II10 ce-
PeMHiii IPOIIOBUIL TTOTIK MiAITPUEMCTBA B ITLOMY BUIAIKY
ckyagatume 1,6 - 10° THC. TPH., TOGTO CKOPOTUTHCA HA
33,2%. ¥ mignipuemcrBa OyqyThb npobsieMu 3 3abesIre-
YEeHHAM CBO€I A1AJILHOCTI.

Take cCKOpOUEHHA CyTTEBO BILIMBAE Ha (DiHAHCOBY
CTabLIBHICTD ITIAIPUEMCTBA, CTBOPIOIOUN PUSUKU I
BUKOHAHHSA H0r0 ONepaliiftuoi JiAILHOCTI Ta 3abesiie-
YeHHS MOTOUHUX (PIHAHCOBUX 3000B’I3aHb.

¥ nopiBaAnH] 3 [TpAT «OG0JI0HE», AKE TAKOMK JIEMOH-
CTPy€ CKOPOUYEHHS T'POIIOBOTO ITOTOKY B IT€CHMIiCTHU-
HOMY crieHapii, «BepauuiBchbKMii MUBOBAPHUI 3aBOM»
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Puc. 5. I'pomroBuii oTik mignpreMcTBa IIpy 361JIbITEHH]
iadArii Ta Burpar TOB «BepauuiBcbkuii muBoBapHUi
3aBOI»

Lorcepeno: mobynoBaHO 32 MOZEILITI0 ABTOPOM 32 JOIIOMOIOK0 MOBH
nporpamyBanHsa Python



// International scientific journal «Internauka» // N2 3 (170), 2025

// Economic sciences //

CTUKAETHCA 3 OGLITBIIT KPpUTUYHUMU BUKIUKaMu. MeHtri
MacmTadu JisSJTBHOCTI Ta JIOKAJILHUL PUHOK 30y Ty 00-
MEKYIOTh HOT0 MOKJITMBOCTI aiamnTallii 10 pisKuxX 3MiH
MaKpOeKOHOMIUHUX yMOB. BogHouac obuaBa mianpu-
€MCTBA B IILOMY CIIeHapii JeMOHCTPYIOTh HEOOXITHICTh
y IIOCUJIEHH] YITPABJIIHCBKUX PillleHb Ta IIOUIYKY [I0-
IaTKOBUX MpKepesi (piHAHCOBOI MIATPUMKN AJIA 30epe-
JKeHHA CBOEI JKUTTE3MATHOCTI B yMOBaX €KOHOMIUHOT
HecTab1JIbHOCTI.

Posrnanemo cutyarrirto mpu moripiireHHi eKOHOMIY-
HUX YMOB, aJjie 31 3pOCTaHHAM 3araJbHUX 00CATIB ITPO-
Iaxy KokHUM pik Ha 10%

growth =10%,

FL =70% Sales,

1 =20%.

AHaJtia pesyJipTaTiB MOIEIIOBAHHA TOKA3YE, 1110 ce-
PeHiii IPOIIOBUIL TTOTIK MIAITPUEMCTBA B IILOMY BUMAIKY
cknagarume 1,90 - 10° THC.TPH., TOOTO CKOPOTUTHLCS Ha
20% 1I0OPiBHAHO 3 ONITUMICTUYHUM CI[eHAPieEM.

Hespaxkaroum Ha HeCIIpUATINBI 30BHIIIHI YMOBHY,
30iIbIIIEHHA 00CATIB MIPOAKY CYTTEBO IIOM AKIIYE
BILJINB HETaTUBHUX (PAKTOPIB, MO3BOJIAIOUN HiAIIPUEM-
CTBY YTPUMYBATH CTA01JIbHICTE.

¥ nopisaanHi 3 [IpAT «O60J10HE», AIKE B aHAJIOrIU-
HUX YMOBaXx J€MOHCTPY€E MEHIIIe CKOPOUEHHS T'POIIIOBOTO
TMOTOKY 3aBAAKHU CBOIM MaciiTabam i pecypcam, «bBep-
OUYIBCHKUI ITUBOBAPHUI 3aBO/I» MiITBEP/IKYE CBOIO
3IaTHICTEL A0 agalTallil HaBITh 13 00MeXeHN MU MOKIIV-
BOCTAMU. Pe3ysibTaTél mMOKa3yITh, 110 JJIA HEBEJIMKUX
PeTiOHAJIFHUX MIITPUEMCTB KJIIOYOBUM € aKTUBHE 301J1b-
IIeHHA TPOIAXKIB AK MeXaHi3My KOMITEHCAIli1 30BHIIITHIX
HeratuBHUX (pakTopis. Lle m03B0sIA€ SMEHIIUTY PUSUKH,
M0B’A3aHi 3 (PIHAHCOBOI HECTAOLILHICTIO, 1 3a6e3meunTr
JKUTTE3NATHICTD HABITH Y CKIIQJHUX PUHKOBUX YMOBaX.
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TOB «BepauuiBcbKuil MUBOBAPHU 3aBOMI»
Lorcepeno: moGynoBaHO 3a MOJIEIJUII0 ABTOPOM 32 HOIIOLOMOI0I0 MOBHI
nporpamyBanHa Python

IIpoBenenuii aHasi3 mokasye, 110 3arrac MiITHOCT1
Y HEBEJIMKUX MAIIPUEMCTB € JOCUTh HeBuCcoKuM. IIpo-
JOBKEHHA €KOHOMIUHNX IIPO0JIEM, IIOB A3AHUX 3 BIHOO
Ta IHITUMU KPU30BUMU ABUIIAMU JII HEBEJIUKUX ITiJI-
MIPUEMCTB MOKE CTATH TATApeM, AKUI IIpU3Bee A0 1X
6ankpyTcrBa. HaBiTh 1ipu 3061JIbIIIEHH] 00CATIB IOTUTY
Ha TPOAYKITiI0 Tpu 30eperkeHHI KPU30BUX ABUII [JIA
HEBEJIMKUX IIIPUEMCTB BCE OTHO 3aJIUIIAE CUTYAIII0
OLJIBII 3aTPO3JIMBOIO, TO/I AK BEJIUKI MIAIIPUEMCTBA I0-
BOJI1 JIETKO 3 TAKMMU IPO0JIeMaMi CIIPaBUTHCAH.

JJia migBUIeHHA KOHKYPEHTOCITPOMOIKHOCTI AK
IIpAT «O6osoub», Tak i TOB «BepauuiBchKuii TUBO-
BaApHUU 3aBOJl», HEOOXITHO BPAXOBYBATU CIIEIAQIKY
iX MiAJBHOCTI, MacmTabu 6i3HeCy Ta BUKJIUKU, CIIPU-
urHeHi BifiHow. O0uaBa MAIIPHUEMCTBA CTUKAOTELCA 13
CYTTEBUMU PUBUKAMU Uepe3 eKOHOMIUHY HecTa0lib-
HICTB, 1HQIIAII0, TTOPYIIIEHHA JIOTICTUYHHUX JIAHITIOTIB
1 BHMIKEHHA KYITiBeJIbHOI CIIPOMOIKHOCT1 HacCeJIeHHA.
Y Takux yMoOBax CTPATETiuHi ITIX0IU JI0 YIIPaBIiHHA
TOBUHHI OyTH aalTOBaHi /10 KPU30BUX 00CTABYH.

IIpAT «O6GoJi0HB», AK BeJIMKe MMiIIPUEMCTBO, MAe
MOSKJIMBICTD MITPUMYBATH CBOI0 KOHKYPEHTOCITPOMOK-
HICTb Uepes aKTUBHY OUBEPCU(IKAIII0 PUHKIB 30yTY,
BKJTIOUatoun ekcropt. Ilig uac BiliHM Taki pUHKU MO-
JKYTb CTaTU KPUTUUHO BaXKJIUBUMMU [JIsA 30€perKeHHA
JIOXO/TiB, OCKUJTBKY BHYTPIIIIHII TOITUT MOKe 3aJTAIIATH-
ca HectabutpbHUM. IlinIpreMcTBY TaKoX BAPTO IHBECTY-
BaTU y CTBOPEHHA THYYKUX BUPOOHUUNX JIAHIIOTIB, AKI
MOXKYTh IIIBUAKO afariTyBaTUCA 10 3MiH y ITOCTaYaHH1
CUPOBUHU uu eHeprii. Po3pobka mpoaykiiii 3 1ogaHoio
BapTICTIO, HATTPUKJIA/], IPEeMiaJIbHUX HAMOIB, MOXKe 3a-
0e3IeunTy BUIIMMIL TOX1] HABITh 34 3HMKEHHA 3araib-
HOT0 00CATY IPOIAKiB.

TOB «BepauuiBcbKnit TMBOBAPHULL 3aBOM», OyIy U
perioHaJIbHUM BUPOOHUKOM, CTUKAETHCA 3 OLIBIINMU
pUBUKAMU Y 3B’'ASKY 3 BIIHO, OCKIJIBKM HOTO 3aJIeK-
HICTH BiJ] JIOKQJIBLHOTO PUHKY € BUIIOK0. BakJinBO CKoO-
pHucCTaTHCA BIIHOCHOIO OJIM3BKICTIO /10 CIIOXKUBAYIB IS
3a0e3reyeHH s IIIBUIKOTO MOCTAYaHHA Ta M00YyI0BU JIO-
AJILHOCTI KJIieHTiB. PO3BUTOK CITiBIIpAIll 3 MiCIIEeBUMU
3aKJIaJIaMU TOPTiBJIi, pECTOPAHAMU Ta TOTEJIAMU MOKe
craTy e(PeKTUBHUM CII0c000M 30epertu o0CcAru mpoaa-
siB. Kpim Toro, mianpreMcTBO MOXe 30CepPeTUTUCSA Ha
CTBOPEHHI pe3epBiB [JiA 3a0es3reuyeHHsA cTablIbHOCTI
y pasi nepe6oiB i3 CUPOBUHOIO UM €HEPrOPeCcypcaMu.

O6upaBa mignpueMcTBAa MOBHHHI BpaxoByBaTH Ha-
CJITKY BIMTHU JIJ1A YIPABIIHHA IPONIOBUMHU TTOTOKAMU.
Y moToUYHMX yMOBax BaKJIMBO CTBOPIOBATHU (piHAHCO-
Bi Oydepu, AKi T03BOJIATH MIATPUMYBATH OIIePAILiti-
HY TIsUTBHICTB y pasi pamToBOro 3HUKEHHS JTOXO/IIB.
BripoBaskeHHA TEXHOJIOTIHN /1A AETAIILHOTO aHATIZY
(hiHaHCOBUX PUSUKIB TA IJIAHYBAHHA MOKe TOTIOMOTTH
YHUKHYTHU KaCOBUX PO3PUBIB.

IligmpuemMcTBaM Tako:K BapTO 30CEepEOUTHCA Ha
COIlia/IbHIN BiAMIOBIAAILHOCTI, 10 € aKTYaJIbHUM ITiJ]
yac Bitiau. IligTpuMKa MiclieBUX rpoMaj, CTBOPEHHS
po6oumnx MiCIlb Ta y4acTh y OJIArOMiliHUX 1HIIIaTUBAX
MOXKYTh ITIBUIIATHU JIOBiPY 0 OpeHy, 3abe3neuynoun
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eMmorritiny npus’sasky kiaieHTiB. Jusa IIpAT «O6omoub>
e Moxke OyTH MacurTabHa JI0IIOMOra MOCTPAYKIATIUM
perionam, a mia TOB «BepauuiBcbKuil MTUBOBAPHMEA
3aBO» — MIATPUMEA JIOKAJILHOI CIJIBHOTH [8].

Biiina BumMarae Bif IigIIPHEMCTB He JIMIIE aganTa-
1011, a I 3MaTHOCTI MPOAKTHUBHO IPAII0BATH HA IIEePCIIeK-
TuBY. JlJ1s 1IbOTO BaIKJIMBO BITPOBAPKYBATU 1HHOBAIIIT,
ITyKaTH HOBI PUHKH, SMIITHIOBATH (DiHAHCOBY CTIMKICTD
1 3asumaruca 6JIM3bKUMU 00 CBOIX KJIieHTiB. KoxkHe
3 MiITPUEMCTB, BUKOPUCTOBYIOUHU CBO1 CUJIbHI CTOPOHU,
Mae MOKJIMBICTh He TiJIbKU BUKUTHU, a U 3a0e3[1eUnTH
JTOBFOCTPOKOBUII PO3BUTOK Y CKJIQJHUX YMOBaX.

BuCHOBKH i mepCHeKTUBH MOJAIBIINX JOCIi-
mKeHb. AHairi3 piHAHCOBOI CTIMKOCTI IBOX IIPEACTAB-
HUKIB TUBOBapHOI rajrysi Yipaiau — [IpAT «O6osoHb»
ta TOB «BepauuiBchbKuii TMBOBAPHUN 3aBOI» — i3 BU-
KOPUCTAHHAM IMITAIIIHOr0 MOJIeJIIOBAHHSA I'POIIOBUX
noTokiB. ITpoBegene moCIiIsKeHHA T03BOJIMIIO OIIHUTHI
BILUIUB Pi3HUX CI[€HAPIiiB PO3BUTKY, 30KpeMa MecuMi-
CTUYHUX YMOB €KOHOMIUHOI HecTa61JIbHOCTI Ta CIIPUAT-
JINBUX TIEPCHEKTUB 13 3pOCTAaHHAM 00CATIB IIPOJIAKy, HA
(bimamcoBwmit crau migmpremcrs. OTpuMaHi pesysisTaTh
HaIaJIv [IHHY 1H(QOPMALIIiTo IIPOo 30ATHICTD MiIIPHUEMCTB
aanTyBaTUCA A0 30BHIITHIX BUKJIUKIB 1 30epiratu ¢i-
HAHCOBY CTiHKICTh 32 PiBHUX YMOB.

Oco06JIMBO BAXKJIMBUM € Te, [0 aHAaJIi3 0XOIIUB IIij-
IIPHEMCTBA 3 PisHUMH Macirrabamu miaabHocTi. [IpAT
«O60JI0HB», OyIyYr BEJTUKAM I'PaBIIeM 13 ITUPOKUM PUH-
KOM 30yTy Ta IMOTY;KHUMU PECypcamMu, JEMOHCTPYE 3HA-
uHMI 3anac (piHAHCOBOI MII[HOCTI, 1110 T03BOJIAE BUTPHU-
MyBaTHU CePIi03H1 30BHIIIHI BIUTUBU Ta IIPOIOBIKYBATU
po3BUBATHCA HABIThH y KprudoBux ymoBax. TOB «Bepau-
YiBCBKUI ITMBOBAPHUI 3aBO/I», HATOMICTb, ITPEICTABIISE
JIOKaJIbHE perioHajibHe HiIIPUEMCTBO 3 00MEKeHUM
IIOCTYTIOM JI0 PECYPCIB 1 PUHKIB, 110 POOUTH HOT0 GLITBII
BPa3JIMBUM [0 3MiH y 30BHIIITHBOMY cepemoButiii. [Ipore
HaBITh MaJie MiJIPUEMCTBO, BUKOPUCTOBYIOUU TE€BHI

cTpareriuHi pillleHHsA, 30KpeMa 30iJbIIeHHA 00CATIB
OPOIaKy Ta ONITHUMIBAIlil0 BUTPAT, MOKe 3a0e3MeUnT
cTabiIbHICTh Ta PO3BUTOK.

SHAYYIIiCTh ITPOBEAEHOT0 TOCTIIKEeHHSA TOJIATAE
B TOMY, III0 BOHO ITI0OKA3ye YHiBEPCAJIbHICTD IMITAI[ITHOTO
MOJIeTIOBAHHSA AK iIHCTPYMEHTA AJIA OI[iHKN (DiHAHCOBOI
CTIAKOCTI ITiIITPUEMCTB HE3AJIEKHO BiJl IXHBOTO PO3Mipy.
AHaJtis mpoIeMOHCTPYBAB, 10 HABITH Y CKJIATHUX €KO-
HOMIUHUX yMOBaX HiIIPUEMCTBA MOYKYTb BUKOPUCTO-
ByBaTH Il iIHCTPYMEHT [JIA NPOTHO3YBAHHSA T'POIIIO-
BUX IIOTOKIB, OLIIHKN PU3KKIB T PO3POOKY e(heKTHUBHIX
crpareriii ynpasiinHsa. [lopiBHATBHUI aHaJi3 J03BO-
JINB BUSBUTH, 110 BEJIUKI HMIAIPUEMCTBA MAKOTh OLIIbIIIE
MOJKJIMBOCTEH [JIA MaHEBPY, IIPOTe MaJli HiiIIpuem-
CTBAa, 3aBAKU CBOIIl THYYKOCTI, TAKOK 3[IaTHI IIBUJIKO
aJaTnTyBaTUCA JI0 HOBUX YMOB, SIKII[0 BUKOPUCTOBYIOTH
edexTrBHI (piHAHCOBI IHCTPYMEHTH.

Pesynsratu mocmimKeHHA MIKPECITIOITD BAMKIIUBICTh
PO3POOKY Ta BIIPOBAPKEHHA CTPATETTUHOTO YITPABIIHHA
JIJ1A 000X TUITIB MiAIpreMcTB. [Jis BeIUKNX KOMIIaHIMH,
Takux AK «O00JIOHB», 1le MOKYTh OyTH JOBrOCTPOKOBI
1HBECTUIIi1, OPiIEHTOBAaHI Ha PO3IINPEHHA PUHKIB 30yTY,
1HHOBAIIil Y BUPOOHMUIITBI Ta TOCUJIEHHA €KCIOPTHOTO
noreHriaiy. aa manux mignpuemMcTs, AK «Bepaudis-
CBKUI TTMBOBAPHMUIL 3aBO/I», [TPIOPUTETOM € ONITUMI3AIIiA
omepaIliifHuX BUTPAT, TIOIIYK HOBUX KAHAJIIB peasrisalii
IPOAYKITii Ta (hopMyBaHHS (DIHAHCOBUX PE3EPBIB.

3arajiom, IIpoBefieHe TOCTIFKeHHs TiITBEPIUIIIO,
1m0 (piHAHCOBA CTIMKICTh IMIIIPUEMCTB 3aJI€KUTDH Bif
3MIATHOCTI aIANITYBATUCA JI0 3MiH Y 30BHIIIIHEOMY CEpefl-
OBWIIIi, HE3AJIESKHO Bif] IXHBOT0 MacITady. AHaris IBOX
TiIITPUEMCTB [J03BOJIUB OTPUMATH IITUPIIE PO3YyMiHHA
TOro, AK 6i3HEeCH PiBHOr0 PO3Mipy MOMKYTH pearyBaTu
HA eKOHOMIUHI BUKJIMKU Ta 30epiratv KOHKYPEeHTOCIIPO-
MOSKHICTb, II[0 POOUTH I1e JOCTIiKeHHA IIIHHUM [JIs I10-
JIAJTBIIIOTO PO3BUTKY SK TaJIy3i B I[IJIOMY, TaK i KOXKHOTO
TiITPUEMCTBA OKPEMO.
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ICTOPUYHI HAYKU

HALJIOHA/IbHI MEHLLUHW YKPATHU
B MOJITUYHUX MPOLLECAX XX-XXI CTO/ITb

NATIONAL MINORITIES OF UKRAINE IN
THE POLITICAL PROCESSES OF THE XX-XXI CENTURIES

AHoOTaUif. Y CTATTi GHANI3YETLCS NOHATTH «HALIOHA/IbHI MEHLUMHM (CNibHOTM) YKpaiHu», 3aKpinieHe B 3aKOHAxX YKpaiHu
«[po HALiOHA/IbHI MeHLWMHK (CNiIbHOTH) YKpaiHn» 3a 1992, 2023 pp.

Y gaHiit cTaTTi aBTOpy HaOMA2atOTbCs gaTv 0O’ EKTUBHY OLiHKY MpoLiecam iHTe2palii HaLioHaAbHMX MeHLMH YKpaiHu B YKpaiH-
CbKY MOJTUYHY HALiiO, BU3HAYNTI ePpeKTUBHICTb yKPAiHCLKOI eTHOMOAITUKM GOCIIg)YBAHO20 nepiogy. [[POaHAIZ0BAHO Cy4ACHMIA
CTQH i CTynNiHb BMBYEHOCTi npobsiemu B icTopiozpaii. Po32/1siHYTO Ta KAAcupikoBaHO OCHOBHI 2pynu gxepest; BUCBITIEHO 3aKO-
HOMIpHOCTI ¥ crieungiky gisiibHOCTi HALIOHAbHMX MEHLUMH YKPAiHU Y 2pOMAgCbKO-MOMITUYHOMY, HOPMATUBHO-NPABOBOMY MOl
XX-XXI cT. [locnigxxeHo BravB CyCrisibHO-MOAITUYHO20 11 eKOHOMIYHOR20 XXMTTSA YKpaiHK1 B 3a3HaYeHni nepiog Ha noaAiTM3awito Ha-
LiOHANbHUX MEHLLMH. BU3Ha4YeHO CTyniHb 30BHILUHBOMOMITMYHMX BIIMBIB HA (hOPMYBAHHS MPIOPUTETIB YKPAiHCbKOI eTHOMOAITH-
Ki. BusiBiieHo crieungiky pepopMyBaHHS epxKaBHMUX OP2AHIB, OPIEHTOBAHNX HA BTIIEHHS! B XXUTTS pilleHb y cepi eTHOMOMTUKM.
BusHa4eHo 20/10BHI HaMpsAMu cRiBNpaLi OpeaHi3auif HAaLiOHAbHUX MEeHLLMH Pi3HMUX pe2ioHIB YKPaiHu i3 BAAGHUMM CTPYKTYPAMM.

3ocepegxeHo yBazy Ha YKPAiHCbKO-MObCbKMX, EBPEICbKMX, POCICLKMX MiXKJepXaBHMUX BIGHOCUHAX B €THOHALIIOHA/IbHIN
cepi. [lo 0CHOBHMX MPpo61eMHO-3MiCTOBMX O/IOKIB JOCIGEHHS HaNeXATb GOPMYBAHHS MPABOBO20 CTATYCY eTHIYHUX MEHLLMH,
IXHS1 KyZIbTYPHO-2POMAGChKA Jis/IbHICTb; peani3auis gepuaBHOi eTHOHALIOHAbHOI NONITMKM T 2APMOHI3ALisi MXKHALIOHA/Ib-
HMX BIGHOCWH; BI/IMB POCIVICbKO20 TA EBPOMENCbKO20 LMBINI3ALIMHNX YNHHMKIB HA €THOMOMTUYHIIA PO3BUTOK YKPAiHU B yMO-
Bax enobanizauii; couianbHo-npogeciiiHa cTpatugikawis, 0cobAMBOCTI Pe2ioHaNbHOI igeHTUYHOCTI, e1eKTOPanbHOI Ta iHLLIOI CyC-
MiJIbHOI MOBEgiHKM; YGOCKOHAIEHHS! HOPMATMBHO-TPABOBOI 6a3u 3ag/1s 3abe3reyeHHs] yMOB PO3BUTKY HALIOHAIbHUX MEHLNH
YKpdium; iHpopMaLiviHi 3anuT HALIOHAAbHUX MEHLLIMH Ta iX y4acTb y BUOOpuMX nepe2oHax Touo. OcobmBICTIO yKPAiHCbKO20
€THOMOAITNYHO20 MPOCTOPY CTANA BigCYTHICTb MOAITUYHMX MAPTIH HALUMEHLIMNH 3a2a/IbHOHALIOHAIbHO20 MaclwTady, xoua Ha
MICLIeBOMY PiBHi HALUMEHLIMHY MAJIN BiibHUIA gOCTY go NPegcTaBHULbKIMX OP2aHiB BAAGH.

AKTYA/IbHICTb GOCTIgXKEHHS 3yMOB/IeHA CYTTEBUM OHOB/IGHHAM 3AKOHOGABCTBA MPO HALIOHA/IbHI MEHLINHN YKPAaiHu, 10 €
OQHIEI0 3 YMOB HAGAHHS YKPAiHi CTATyCy KaHgUGaATa Ha BCTYn go €Bponeiicbko2o Coio3y.

Knio4oBi cnoBa: npasa ntoguHu, HaLiOHAAbHI MEHLUMHM, KOPIHHI HOPOgH, 3aKOHOGABCTBO Y cepi HALiOHAIbHUX MEHLLMH
(CNiNbHOT), PIBHICTb, BU3HAYEHICTb.

Summary. The article analyses the concept of “national minorities (communities) of Ukraine” enshrined in the Laws of Ukraine
“On National Minorities (Communities) of Ukraine” of 1992 and 2023.

In the article, the authors aim to objectively assess the integration processes of Ukraine’s national minorities into the
Ukrainian political nation, and to determine the effectiveness of Ukrainian ethnic policy during the studied period. The current
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state and the extent of studying the problem in historiography are analysed. The main groups of sources are considered and
classified; the patterns and specifics of the national minorities’ activities of Ukraine in the socio-political, regulatory and legal
field of the XX-XXI centuries are highlighted. The influence of socio-political and economic life of Ukraine in the specified period
on the politicisation of national minorities is researched. The extent of foreign policy influence on the formation of priorities of
Ukrainian ethnic policy is determined. The specifics of the reform of state bodies focused on the implementation of decisions in
the field of ethnic policy are revealed. The main directions of cooperation of national minority organisations in different regions
of Ukraine with the authorities are identified.

The article focuses on Ukrainian-Polish, Jewish, and Russian interstate relations in the ethno-national sphere. The main
problematic content blocks of the study include the formation of the legal status of ethnic minorities, their cultural and social
activities; implementation of the state ethno-national policy and harmonisation of interethnic relations; influence of Russian and
European civilisation factors on the ethno-political development of Ukraine in the context of globalisation; socio-professional
stratification, peculiarities of regional identity, electoral and other social behaviour; improvement of the legal framework to en-
sure conditions for the development of ethnic minorities. The peculiarity of the Ukrainian ethno-political space was the absence
of national minorities’ political parties at the national level, although at the local level, national minorities had free access to

representative bodies of power.

The relevance of the study is due to a significant update of the legislation on national minorities in Ukraine, which is one of
the conditions for granting Ukraine the status of a candidate for accession to the European Union.
Key words: human rights, national minorities, indigenous peoples, legislation on national minorities (communities), equality,

certainty.

Hoc'ranomca mnpo6semu. IIpoGiiemamu qocIimKeH-
HS €THOTIOJIITUYHOTO ITPOCTOPY YKPAiHU Ta 3aXO0MiB
3 KepyBaHHA HUM BUEHI 3aiiMalOTHCA JJOCUTb KOPOTKUHA
TEPMIH OCKIJIBKM 32 PAASHCHKUX YaCiB €THOJIOTIUHI Ta
€THOMOJIITUYHI aCIeKTH HaMaraJiucsA He BUKOPUCTOBY-
BATH MiJ] YaC HAYKOBOI POOOTU, IPUYKUHOIO ITLOT0 OYJI0
TBEPHKEHHA 0(iIliiHOI HAYKM ITPO Te, 0 B PagaHcsroMy
Corosi HeMae 1pobJieM y 11iit cepi, Ha Teperax CPCP
TIPOXKUBAE EMUHUI PATAHCHKUI HAPOT TOIIIO.

I sturiie 3 oTpuMaHHAM YKpPaiHO HE3aJIEKHOCTI T10-
YNHAETHCA eTall IHTeHCUBHOI'0 NOCIIKeHHA [IUTAHb eT-
HIYHUX MEHIINH, IX BBA€MOBITHOCHH Ta 3a0e3IeUeHHs
mpas i cBo6o/ 3 60Ky Jep:KaBu.

Hanpurkiumi aororo 2022 pory Ykpaina momajia
3asBKy Ha WieHCTBO B €Bpomnelickkomy Corosi. ¥ uepBHi
2022 poky €eporteiicbka Komicia ompuatomamia cBiit
BHICHOBOK IIOJ0 3aABKM YKpaiHu HA YIEHCTBO B €B-
porreiicbkomy Cor03i, 3riHO 3 AKMM PEKOMEHIyBaja
HajgaTh YKpAiHi cTaTyc KaHIUaaTa Ha BCTyd B €Bpo-
neticeknii Coro3 3a yMOBH, 1[0 YKpaiHa 3po6UTh IeBHI
KPOKHM, 30KpeMa 3aBepIIuTh pedopMy 3aK0HOIABUOL
0a3u IJ1A HAIllOHAJIbHUX MEHIIIIH,

Anajtia ocTraHHIX HocaimiKeHb 1 myOJTiKaii.
IIpo mocBig BUBUEHHA MiCIA i POJII HAITIOHAJIBHUX MEH-
MIMH YKPaiHU B NOJIITUYHUX IIPOIIecax MepIiiroi YBepTi
XX cr. fimerbea y kuurax B. Congarenka «PesostrortiiiHa
mo6a B Ykpaini (1917-1920 poku): Jiorika IisHAHHSA,
1CTOPHUYHI II0CTATI, KJIFOUOBI emizogu» Ta «yY BHUpI pe-
BOJTIOITIlT 1 TPOMAAHCHKOI BifiHU (aKTyaJibHI acleKTh
BuBueHHA 1917-1920 pp. B YKpaiHi), a TAaKoK y cTaT-
Ti B. Yerumenka «HarionasabHi MEHIIIMHUA B II€Piof
Yrpaincekoi pesostrortii 1917—1921 pp.: ictopiorpadiusi
HoTaTku». Pesynbratu BukoHaHoro JI. PaGomankom
aHaJridy IyOJrikamiii Ipo IIpaBoBe CTAHOBUIIE HAIIiO-
HaJIbHUX MEHINHUH B YEpaini 1917-1920 pp. Bukia-
IIeHo B ¥oro MoHorpadii Ta JOKTOPCHKIN mucepTariii.
IIpo icTopiro Ta mixepesa OOCTIIKEHHSA €THIUYHUX

menmiuH YCPP i moituky KoMyHiCTUYIHO-PaASHCHKOT
BJIQ/IU MIO/I0 HUX HAUITOBHIIIIE YABJIEHHA JAIOTh Ipalii
JI. fAxy6oBoi, cepen Hux ii MmoHorpagia «ErHiuHi MeH-
man YCPP y 20-1i — mepuriii mostoBuai 30-X pPoKiB
XX cr.: icropiorpadia Ta mEepesia SOCIIKEHHI» Ta
IOKTOPChKA AUCEePTAaIlid.

Pesynsraru komruiexcHoro mocmimkeraa O. Padaib-
CBKUM PO3BUTKY HAYKOBO-ICTOPUYHUX 3HAHB ITPO HAITi-
OHAJIbHI MeHITWHY YKpaiHnu y XX CTOJIITTI CTAaHOM Ha
2000-1 pik Bukiameso B kuusi «HairionasapHl MEeHIIHHI
Yrpaiau y XX cToJriTTi: icropiorpadiunuii Hapuc», 1o
cTajia 0OCHOBOIO 110T0 AucepTallii Ha 300y TTA HAyKOBOTO
CTYIIeHA JOKTOpa iCTOPUYHUX HayK. PaxoBy OIL[IHKY
HaWBaroMimuM 3000yTKAM AOCJIKeHHA TUHAMIKA
MOJIITUYHOTO 1 IIPABOBOr0 CTAHOBUIIA HAIIOHAJIBHUX
MeHIIWH YKpainu B MuHyi moHan 100 pokiB gaHO
B KOJIEKTMBHIN MoHorpadii «HarionanbHe nmuTaHHsA
B Ykpaini XX — nouarky XXI crt.: icropuuHi Hapucu»,
IIATOTOBJIEHI M HAayKoBLIAMHY [HCTHTYTY icTOpil YEpaiHu
HAH VYxpaiuu, lHcTuTyTY HOTITUUHUX TA €THOHAILIO-
HapHUX gociimkens iM. .. Kypaca HAH Yxpainu,
Kuisceroro Harionanbsaoro yaisepcurery im. T. Iles-
YeHKa Ta iHIIUX BITYUNBHAHUX HAYKOBUX YCTAHOB.

IIpo BimoOpaskeHHs B HAYKOBill JiiTepaTypi HUSKHA
ACIIeKTiB 03HAUeHO1 mpobeMaTuku ctanom Ha 2016 p.
neBHe yaBjieHHA mae posnisi VIII. EraomomiTosoria
(I. Kpeciua, O. Mapyxosceka Kaprymosa, C. Pumapesn-
KO0) Apyroro Tomy nBoTomMHoro Buaauusa «[lomiTuuna
Hayka B YKpaini. 1991-2016», migrorossiernoro Ha 6asi
ITHEH] im. I.®. Kypaca HAH Vxpainu.

Mera crarTi nosisirae B 06’ €KTUBHOMY Ta BCEOIUHO-
My BUBUEHHI 1 [OC/iyKeHH] 3B'A3KY ITiJIeli, 3aBIaHb,
JKepeJsl Ta pes3yJsIbTaTiB HAyKOBOTO BUBUEHHS II0JTi-
TUYHOI iCTOPIl HAI[IOHAJIBHUX MEHIIIVH 3 BJIACTUBUMU
IIeBHUM MepiogaM 00 €KTMBHUMHU MOBAMU, 10 aKTya-
JigyBasiu ta (GOpPMYyBAIN 3AIIAT HA PO3POOIEHHS BifI-
TOBITHOI TIPOOJIEMATUKH, & TAKOMK 31 CIIOHYKAJIbHUMU
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CBITOTJIAMHUMM Ta IHITUMU Cy0 €KTUBHUMHU MOTHBAMU
¥ YNHHUKaMU JOCTIJHUIIBKUX NPAKTUK Ta 1X Pe3yJib-
TaTiB; BUABJIEHHA M aHAJI3 TeHIEHIIi, 0COOJIMBOCTEM,
CTyIeHs MOBHOTH, JOCTOBIPHOCTI Ta 3aBIaHb HAYKO-
BOI'0 BUBYEHHS MICIS 1 POJII HAI[IOHAJIBHIUX MEHIIIH
Ykpaiuu B nonituuHux mporecax XX—XXI cTosriTs;
3’ACYyBAHHA MOTEHI[iaJly HAYKOBOT'0 3HAHHSA ITPO 3B’-
30K JKATTEOIAILHOCTI HAITIOHAJIPHUX MEHIINH YKpPaiHU
3 MOJTITHYHUMU TPoIlecaMu Ha i1 TepuTopii BiJf MOYaTKy
XX cTOJIITTA 15 PO3POOJIeHHS, BOOCKOHAJIEHHS i pea-
JIi3aIrii CoIiaIbHO-1HTEerPATUBHOI CTPATEril i TAKTUKN
Ta 3aKOHOJABUOr0 3a0e3MeUeHHA CyYacHOl IepKaBHOT
€THOTIOJTITUKYU TA MOJIITUKYU ICTOPUUHOI HaM ATI, 1A
Ppo0OTH IHCTUTYIIII MiCIIEBOTO CAMOBPSAIYBaHHSA, OCBITH
i TPOMAaAHCHKOTO CYyCITLIBCTBA.

Buxian ocHoBHOTO MaTepiasy. MeHIInHI Ha-
iOHAJBHI — rpyIia Jireil HEeKOPIHHOTO eTHIUHOTO0
cTaTycy, AKl TPOKUBAIOTE y PIHOMY I cebe eTHOCe-
pemoBuri. O6’equye ocib, AKI MAOTb IPOMAJISAHCTEO,
OIfHAK y 6araThoxX BUMAIKAX He BiIirpaioTh IIPOBi/I. POJIi
B CYCITUIBCTBI, 110 3YMOBJIIOE€ HEOOXITHICTH 00CTOIOBAHHA
TOJIITUYHUX TIPAB 1 3a0e3IeueHHA Bi/IITOBITHOCTI IOPU-
nugHoro 3axucry. [Iparayuu 36eperrtu eTHIUHY ineH-
THYHICTb, MEHIIIMHY HAITIOHAJIbHI CTBOPIOIOTE CIIEIaIb-
Hi IHCTUTYIIi1, HAITIOHAJILHO KYJIBTYPHI I[eHTPU, OCBITHI
ycTaHoBH, 3Mi Tomo. [IprHaIeKHICTD [0 MEHIIIUH Ha-
IIOHAIPHUX BU3HAUYAETHCA CY0 €KTUBHO i HE BUMarae
3BOPOTHOI'0 BUSHAHHA €THIUHUX I'PyI, Ha BIAMIiHY Bif
IIPUHAJIEKHOCTI JT0 €THIYHOI IPYIIH, KA € 06 EKTUBHOTO
Ta BUBHAYAETHCA reHeTUYHO. POPMYyBAHHA MEHIINH
HAI[IOHAJBHUX CYIIPOBOYKYETHCA €TAallOM €THIUHOTO0
BiTpomKeHHA (CTBOPEHHAM HAI[lOHAJIBHO- KYJIETYPHUX
TOBAPHUCTB, OCBITHIX [IEHTPIB, AKTUBI3AIII€I0 ICTOPUUHOL
mam’ATi); TaK 3BaHO M001JIi3aIli€l0 eTHIYHOI IPyITy —
TIePexXo0M BiJl eJIEeMEHTAPHOTO 3aJ0BOJIEHHA MOBHUX,
KYJBTYPHUX, PEJITNHUX MOTPe6 10 OPraHi3oBaHOTO
3aXUCTY CBOIX COIliaJIbHO eKoHOMIuHUX iHTepeciB. Ha-
CTYIIHUI eTan PO3BUTKY MEHIITWH HAI[lOHAJIBHUX — «I10-
JTIITH3AITiA» €THIYHOCTI IIJIAXOM BUCYHEHHS ITOJTITUYHUX
BUMOT, PO3PO0JIEHHSA MOJIITUUHUX ITPOrPaM, CTBOPEHHA
BIAMOBIIHUX IIOJIITUYHUX IapTiii [8, c. 214].

Ilepmum 0PUAUYHUM JOKYMEHTOM YKpaiHU, B AKO-
My 0OyJ10 3a(piKCOBAHO TEPMIH «HAI[IOHAJIbHA MEHIITHAY,
craB 3akoH «[Ipo HaIlOHAJIBHI MEHIIIMHY B YKpaiHi» Bif
25 uepBHA 1992 poKy, [ie B CTATTi 3 3aKPITIOETHCA TAKE
MOJIOXKeHHA: «J0 HAIlOHAJILHUX MEHIIIWH HAJIEKaTh
rpynu TpoMagsaH YKpaiHu, AKi He € YKpPaiHIAMU 3a
HAI[I0HAJIbHICTIO, BUABJIAIOTE ITOUYTTA HAI[IOHAJIBHOTO
CaMOYCBIIOMJIEHHS Ta CITUTHHOCTI MizK c00010» [4, Ne 36].

Ile BusHaueHHA HE MiCTUTH JKOJHOTO UiTKOT'0 KpPH-
Tepir, 38 AKUM IIPEICTABHUKIB TOTO YU 1HIIIOTO €THOCY
Yrpainu MoskHA 0yJ10 6 3apaxoByBaTH /10 HAITIOHAJIBHUX
MeHIIVUH. BoHA He BU3HAUae aHi 4YaCOBUX KPUTEPIIiB
MIPOKUBAHHA HA JIaHill TepuTopil AK yMOBU HAOYTTA
BIIIIOBITHOTO cTATyCy, aHi IEBHOI'0 KIJIBKICHOTO II€H3Y
[IJ1A TIPEICTaBHUKIB Ti€l UM 1HIIO0I HAIIOHAJIBHOCTI, aHi,
HAIIPUKJIAA, BUMOI'H IIOA0 HAABHOCTI 3a(piKCOBAHMX
MaM’sITOK MaTepiajibHOl YU AYXOBHOI KyJIETYPHU.
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Ile, cBo€ro uepror, poOUTH caMe TTOHATTA «HAI[i0-
HaJTbHA MEHIIIVHA» HA/ITO THYYKUM JIJI HOTO0 IIPaBOBOTO
3aCTOCYBAHHA U 3aKyIaiae MOTEHIaJ JIJIfA TOTO, 100
HAJIaBaTU BIIMOBIIHUI cTaTyC OyIb-AKii 0c061 UM IpyIri
0ci0, AKl CITPOMOTJINCS OTPUMATH I'POMAIIHCTBO YEpa-
iau. OKpiM TOTO, 11e CyTTEBO YCKIIATHIOE 3aCTOCY BAHHS
II0JIOKEHb 3aKOHIB, AKI TaK UM 1HAKIIEe TOPKAITHCS
cepr eTHOHAIIIOHAIBLHOIL IIOJIITUKM, 1, BIAIIOBIIHO, BU-
KPUBJIIOE caMi MpoIeaypu 3abe3neueHHA U 3aXUCTy
paB HAIlOHAJIIBHUX MEHIITHH.

OCKiJIBKH €THOIIOJIITHYHE IIPABO He € 3aCTHUIJIO
KaTeropiero, BHACIIIIOK 3MiHU ICTOPUYHUX peaJTiii BOHO
noTpelbye MopepHizallii i oHoBJieHHA. HesBakaounu
Ha HATAJBHICTH TT0TPE0, BHECEHHA OyIb-AKUX 3MiH JI0
3aKOHOIAaBCTBA y c(epl eTHOHAIIOHAIBHUX B3AEMUH
HOBUHHE OyTH BUBA}KEHUM 1 MaTU CBOIM IATPYHTAM
PO3yMiHHA HEOOXITHOCTI CTBOPEHHA ITLTICHOTO 3aKOHO-
IIaBYOro II0JIA B Iiiii cdepi.

BispmricTs 3aK0HOMABUMX KOJII31H, AKI BUHHUKAIOTH
CBOTO[IHI Mi’K PISHUMH IIPABOBUMU aKTaMU, CIIPAMO-
BaHUMU Ha 3a0e3leueHHA IIPaB HaIllOHAJILHUX MEH-
IIVH 1 HAPO/IiB, MAIOTh CBOEI0 MPUUUHOI BHYTPIIIHIO
HEY3ro/IPKeHICTh 3aKOHOJaBCTBA YKpPAiHU B €THOHAILII-
oHabHIH cepi. HeysromrenicTb, a yacoM i B3aeMHa
CyTIePEewINBICTh MOJIO?KEHb OKPEMUX 3aKOHIB, CTAIOTh
OHUM 3 OCHOBHUX JI;Kepes ix JexaaparuBHocTi. Dopmy-
BaHHA IUTICHOT 3aKOHOIABU0I 6a3u y cdepi 3abesneueH-
Hf IIpaB HAIIOHAJILHUX MEHIINH He € MOKJINBUM 0e3
BUPOGJIEHHS CUCTEMU CTPATETTUHUX ITPIOPUTETIB ¥ ce-
Pl eTHOHAIIOHAJILHOI IIOJIITUKN, 0e3 HAaJIArOIpKeHHA
mporiecy ix ajiekBaTHoI iMmutemenTartii [7, c. 112—-120].

Y crarti 1 3akony Yepaiuu [Ipo HalioHa IbHI MeH-
mmH (crmasHoTH) Yrpainu (Bimomocti BepxoBroi Pagu
(BBP), 2023, Ne 46, ct. 114) 31 3MiHaMu, BHECEHUMH 3T1I-
Ho 13 3akoHaMu Ne 3389-IX Bix 21.09.2023 Ne 3504-IX
Big 08.12.2023 3a3uaueHo, 1m0 1) HAI[iOHAJILHA MEHIITMHA
(cmiibHOTA) YEpaiHu (masi — HaIllloHAJIbHA MEHIIIHHA
(cmmisibHOTA) — CTajia rpyna rpoMajiaH YKpaiHu, AKi He
€ eTHIYHUMH YKPATHIAMH, TPOKUBAIOTH HA TEPUTOPIii
YxpaiHnu B Mekax 1i MUKHAPOTHO BUBHAHUX KOP/IOHIB,
00’eqHAHI CIIUTBHUMU €THIYHUMU, KyJIBTYPHUMH, iCTO-
PUYHUMU, MOBHUMU Ta a00 PEJIriiHNUMU 03HAKaMU,
YCBiJTOMUTIOIOTE CBOIO TTIPUHAJIESKHICTD JT0 Hel, BUABJIAIOTH
mparHeHHs 30eperty i PO3BUBATH CBOI0 MOBHY, KYJIBTYP-
Hy, peJiiriiiny camobyTHicTb. HamionanbHi MeHITUHN
(CITIJIBHOTH) € HEeBiT €eMHMMU, IHTETPOBAHUMU TA OPraHiy-
HUMU YaCTUHAMU YKPATHCHKOTO CycIiJibcTBa [5, c. 114].

Ha tepuropii Ykpainu 3qaBHa 1mopyd 3 yKpaiHIaMu
MIPOKMBAJIN IPEICTABHUKN 6araTb0oX €THOCIB, 10 TAJI0
migcraBy rasnmmisromy icropukosi O. Hazapyky Hassatu
ii «6pamoro HapofdiB». UrceabHY GUIBIIICTE cepel Hey-
KPAiHCHKOTO HACEJIEHHA CKJIA[aIN POCIAHU, TTOJIAKU Ta
eBpei. YuMasio pocisiH IepecuTmiioca B YKpaiHy micJyisa
JKOBTHEBOTO ItepeBopoTy 1917 p.

Pocianu Ta mosAku 6yjiv IaHIBHUMY MEHIIOCTAMU
HaJ| YKPaTHCHKOIO GLIBIIICTIO, a €Bpeil B3arajii He BU-
3HABAJINCH OKPEMUM HApPOJIOM Ta, MOAIOHO 0 YKpaiH-
I[iB, TIOTEPIIAJIY BiJl HAITIOHAIBHO-KYJIBTYPHUX YTUCKIB.



// International scientific journal «Internauka» // N2 3 (170), 2025

// Historical sciences //

JIroTHeBa pesostioria B Pocii po3dyquiia gaBHi mpar-
HEHHSA BCiX HAPO/iB, AKI nepebyBasiu IIi/] KOJIOHIaTb-
HHUM POCIHCBKAM T'HITOM, 0 BLIBHOI'0 HAIIOHAJILHO-
KYJIETYPHOTO po3BUTKY. Beeykpaiucekuii HarrionasbpHMIA
KOHTpeC BUSHAYME OHUM 3 OCHOBHUX IIPUHITUIIIB YKpa-
THCBKOT aBTOHOMI1 ITOBHY TapaHTIIO ITPAaB HAIlOHAJIBHUX
MEHIIIOCTEI, 10 JKUBYTh B YKpaiui. M. I'pymieBcbkuii
HEOOHOPAa30BO ITiJKPECIIOBAB, 1[0 «YKpaiHa He TLIbKU
JIJ1A YKpaTHIIB, a JIJIA BCiX, XTO JKMBE B YKpaiHi, a JKu-
BYYH JIFOOUTS Ti, 2 JTIOOIAYM X0Ue IPAaIfIoBaTH I 106pa
Kparo i fioro jogHOoCTH> [2, ¢. 121].

Taxk, y mepiox YKpaiHChKOI HaIliOHAJIILHO-IEMO-
KpaTuuHoi peBoJtiorii 1917-1921 pp. Gysia peasizoBa-
Ha 4acTHHA IIAX0IIB 0 HAIlIOHAJbHUX MEHIINH, 10
Oysiu chopMyJILOBAHI IIfe y IporpamMax IepImx yKpa-
THCBKUX TOJTITMYHUX napTiii. Po30yqoBa HaAIliOHAIBLHOT
a00 paITHCHKOT Iep:KaBHOCTI BUMarajia 6ajJaHCcyBaHHA
M PiBHUMU CyCITiJIBHUMU iHTepecamu. Bcei ykpaiHcehbKi
nepsxasHocti Ta YCPP 6pasnu mo ocobimBoi yBaru Ha-
mioHanbHe tuTanusa. llenrpansua Paga sanpomnonysa-
JIa 3aKOH PO HAI[I0HAJIBHO-IIEPCOHAJIBHY aBTOHOMIIO.
ITig uac reremanmary I1. Cropomamcbkoro — mepskaBa
3MIHIOE CBOIO ITOJIITUKY CTOCOBHO HAI[lOHAJILHUX MEH-
muH. Bigpomkenua craBinendsa llenrpansuoi Pagu
o mpobsemu Bimbystocsa 3a YHP Tupexropii. Omaak
Yac 1 moJiTUYHI moail BHOCUJIU CBOI KOPEKTUBHU, AKI
He JaBaJIi MOYKJIMBOCTI IIOBHICTIO BTLIUTHU IIOMEPETHI
IIPOEKTH HAIllOHAJILHO-IIePCOHAJILHOI aBToHoMil. CBiit
JIOCBi[l Yy BUSHAUEHHI HOJIITUKU I[0JI0 HAI[IOHAJBHUX
MeHIIuH 6yJio Bupobsieno i B8 SYHP, sika Bpaxysasa
y IOJIITUYHUX IIPOEKTaX Ta HiAJIBHOCTI 0COOJIMBOCTI pe-
TIOHAJTLHOTO eTHIYHOTO CKIIaAy HaceseHHA [1, c. 46-55].

B YCPP 1 mrororo 1919 p. 6yB IIporoionieHuii ge-
kpet «IIpo kapHicTh ariTariii, ckepoBaHoO1 Ha Hi0yPro-
BaHHA JI0 HAIIOHAJIBHOI BOPOKHEU1», «0ayKa0un IIPU-
OWHUTU HAI[iOHAJIbHE [bKYBAHHSA, 1[0 301JIBIINIOCA
3a ocTaHHi yac». Ileit 3j0unH posriAgaBcsa AK KOHTP-
PEBOIOIIHHUI Ta ITepeq0dadaB CTPOK IIOKAPAHHA He
MeHIIre 5 POKiB, a 3a ariTarfiro Ha GPOHTI Ta BiliCHKY —
poscrpin. ¥ mepuriti Koucruryrii YCPP (10 6epesus
1919 p.), sarBepmxeniit Ha II1 Beeykpaincskomy 3'i3mi
Pan, nexnmapyBasiacs piBHICTB Ta TPABO HA BIIBHUI PO3-
BUTOK HallioHaJILHUX MeHmMH. Ciig BIA3HAYNATH, 110
JleKJIaparrii pagaHCbKUX YPAMIB y cepi HallioHAIBHOL
TOJIITUKY 3AIMCHIOBAJINCA B KOHTEKCTI IIPiopUTeTy imel
KJIacoBO1 60POTHOM HAT i/Ie€r0 00POTHOM 3a HAITIOHAJIbHE
3BLILHEHHS TTOHEBOJIEHUX HAPO/IiB, & TAKOMXK 3 OTVIAMY
Ha HAMIipP NOMIUPUTHU COIIATIICTUUHUIN PEBOJTFIOIIHHUHA
mpollec Ha KpaiHu 3axigHoi €spomnu. 3ragaHa moJri-
TuKa Oyja HalpaBJieHa i Ha 3MIIlHEHHA COIiaJIbHOL
0asu pagsHCBKOI BJaau B YKpAiHi, Ii IIPOIOBKEHHAM
crajia BiJjoMa MOJIITWKa KOpeHisallii Bike B HACTYITHUIA
icropuuHmMii iepiox [9, c. 214].

YTBepmKeHHA PaAHCHKOL BJIaAY B YKpaiHi 3amoyar-
KyBaJio HOBUII eTarl B icTOpPil HAI[IOHAJILHUX MEHIIIUH.
3a BUHATKOM €BPeChbKNX, B YKPAIHI ITPUITUHUIINA CBOE
iCHyBaHHA HAIlOHAJIBHI TTAPTii, 1 eTHIYHI MEHIINHU,
TaKUM YHUHOM, BTPATUIIN MOKJIUBICTE (POPMYJTIOBATH

# BifICTOIOBATH HA [IeP:KABHOMY PiBHI CBOI CITeITM(iuHi
BUMOTH B TAJTY3i COIIAJIbHO-eKOHOMIYHOTO, TTOJTITUYHOTO
1 KYJIBTYPHOTI'O JKUTTA.

YHacIiIok BHYTPINIHIX Mirpamiii BiTUyTHUX 3MiH
3a3HAJIO0 CTAHOBUIIIE CEJIAHCHKUX 32 CKJIA0M €THIUHUX
TPYII, TAKUX SK HIMIIi, 60JIrapy, TPEKH, UexXu. S0KpeMa,
YUCJeHHA Tpyna HIMI[iB, JeIOPTOBAHUX HA IIOYATKY
Ilepiroi cBiTOBOI BifiHM ITAPCHKUM YPAAOM HA CXO/Ii PO-
ciiicbkoi imriepii, simmre 1918—20 pp. BepHyJiacsa B 3a-
JIUIIEeH] oceJti, 1m0 OyJiu 3pyiHOBaHI a0 mepennuin
[0 HOBUX BJIACHUKIB. IHTE€HCUBHI Mirpariiidi mpoiecu
Bi0yBaJiNCA B KOHTEKCTI MOJIbCHKO-PA/IAHCHKOI BiliHUI
1920 p, y MicCI[AX KOMIIAKTHOTO PO3CEJIEHHS TTOJIAKIB Ha
Bosuni. 3Haunum 6yB HAIJINB GLKEHITB, TEPEBAKHO
pociag, y IliBnerny Ykpainy.

Ha 1921 p BigGyBcA mepeposrnomij HAIl0OHAJIBLHO-
€THIUHOT0 CKJIQJly HaceJeHHA MiK MICTOM i ceJIoM Ha
KOPHCTB OCTAHHBOTO. [Ipy MpaKTUYHO HE3MIHHIH YaCTIT
YKpPailHCBKOTO CUTBCBKOTO HacejdeHHA 1920 p mutoma
Bara pocisiH B ceJjiax 3pocjia mopiBusaHo 3 1917 Big 18
1o 46%, espeiB — Bix 2,5 mo 33,8%, monakie — Big 51
1o 74%. CraBcA IMOBHUI 3/1aM II0IEPEIHbOI MOIeJIi
(byHKITIOHYBaHHA CYCITLIBCTBA 1 MIXKHAIII0HAJILHOTO PO3-
TMOATY mpalli AK foro ckjiamoBoi yactuau. Ha 1924 p.
cesitHaMU Oysiu 95% HiMeIbKoi i 60JIrapchbKol rpoMay,
85 — 1m0/IbCBhKO1, 7% — €BPEMCHKOI.

B a6comorHux nmokasHukax ympoaosx 1917-21 pp.
B YKpaiHi iCTOTHO 30iJIBIIMIIACA KIJIBKICTH BUXIIIIB
3 Kaskagy ta Biusbroro Cxomy: BipMeH, Tpy3UHIB, acCu-
piiitiis. 3pocTaHHA BiAOyBaJIOCA 32 paXyHOK OL/KEHIIiB,
1[0 PATYBAJIUCA BiJl TYPEIbKOr0 TeHOIU/IY B 3aKaBKa3si
it Typeuunsi. Aqanrairis 6GixKeHINB 0 HOBUX YMOB JKHUT-
TS Bi0yBaJiacA CKJIAIHO ¥ MOTIipIIyBajiacAa BHACIIIOK
HECIIPOMOYKHOCTI KpaiH! PeasibHO TIOKPAIIyBaTH YMOBHU
IXHBOTO iICHYBaHHA.

Ha nouatoxk mostiThiy «KopeHisaliii» eTHOIIOTITUIHA
cuTyalria B YKpaiHi 0yJia Ha3BUYAHO CKJITHOIO 1100
JIePIKaBHOTO peryJiroBaHHsA. BoHa 3ymoBioBajiacsa He
CTiJIBKM BaroMicCTIO ITPEICTABHUIITBA MEHIINH B €THIU-
Hil CTPYKTYPi KpaiHU, CKIJIBKK BUPA3HOIO CTPOKATICTIO
osHak eTHiuHuX rpoman. OcraHHi, 30KpeMa, iCTOTHO
BIIPISHAJIMCA 34 aapecoro eMirpairii (3axigHo- 1 ¢Xif-
HOEBPOTIEHCHKI, a3iliCbKi, 13 COI03HUX pecHyOJIiK) 1, Bif-
TOBI/THO, IPUYMHAMU eMirpariii (y oMy CeHCi oKpeMe
MicIie IIOCiHaIy IIOJITHYHI eMIrpanT). 3a MOBHUMU
O3HAKaMU HAI[IOHAJIBLHI MEHIINHU CKJIAgAJIA KiJIbKa
TPyII, HAWYNCIEHHI UMY cepeft AKUX OyJIu mpencTas-
HUKH 1HI0E€BPOIIEMCHKNX, CJIOBAHCHKUX 1 TIOPKCHKOL
MOBHUX cimeil. [lep:kaBa He Morvia irHOPyBaTH HasB-
HICTh TIPEICTABHUKIB KUTANCHKO1, KOPEHCHKOT MOBHUX
cimMeli, a TAKOK THUX HAPOMIB, Kl He MaJIi BJIACHOI JIi-
TepaTypHOI MOBH.

Hemopastisyroun i menepcoHi(ikyoun HAIIOHAb-
=i pyxu B YPCP, 6i1b110BUKY B Ti POKM IIPATHYJIH HE
CTLIBKY TIPUYIIIUTH OCTAHHI, CKIJIbKY OTIAHYBATH CBiI0-
MiCTI0 HaIliOHAJIBHUX MEHIIVH 1 CKepyBaTH ii B I10TPi6-
He piuuiie. [{y1a poro GUTBIIIOBUIIBKUN YPSALT IT0YaB 3a-
IIPOBAKYBATH AJIbTEPHATUBHY aBCTPO-MaPKCUCTCHKIL,
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YEeHEepiBChKil Ta TeTbMaHCHKINl MOJeJli BUPIIIeHHA
HAIIOHAJILHOI0 MUTAHHA. BiH BUXOOUB 3 IIPUHITUIIIB
ITPOJIETAPCHKOr0 IHTEPHAITIOHAJII3MY, «KOpeHi3allii» ra-
JTy3eii JepyKaBHOTO YITPABIIHHA U OCBITH, HAI[IOHAIBHO-
TEePUTOPIATIBHOI aBTOHOMII. BiIbIIOBUIIBKA KOHIIEIIIiA
Ilep:KaBHOTO OyIiBHUIITBA Ha 0asi TUKTATypPU MpoJie-
TapiaTy BUXOIWJIA 3a MeKi HAIlOHAJIBHO-IEePKaBHOTO
OyIiBHUIITBA, OCKIJIBKU i1 METOI0 0yJI0 YTBEPIKEeHHA
BCECBITHBOTO KOMYHICTUYHOTO JIay, AKUI MaB IigHe-
CTHCA HaJ HAIIOHAJILHIMU 1HTepecaMu i HaIllOHAJIBLHO
IepsKaBHUMU KOPAOHAMU. PyNIiiiHO CHJIOKI TIpOIecy
MaJia CTaTH 1/1e0JI0TiA IHTepHAII0HAJII3MY — CBIiTOTJIA-
Iy, B IKOMY KJIACOBI IHTepecH IpoJieTapiary CTaBUIINCA
HaJl HAIllOHAJILHUMU.

IomiTuka «kopewizarrii» 8 CPCP zanpoBamkyBasiacs
B 0COGJIMBOMY IIPABOBOMY II0JTi 6€3 BUBHAUEHHA /Tedi-
HIIIH «HaIllOHAJIbHA MEHIINHA», «KOPIHHUI HAPOI»,
«TUTYJIbHA HAllif» Ta I'PYHTyBaJiacAd Ha 3amepedyeHHi
HAJIaHHA AKINCh MOBI cTaTyCy Jiep:kaBHol. B ypsamoBux
TOCTAaHOBAX, 110 CYIPOBOKYBAJIN aMIHICTPATUBHO-
TepuTOopiajibHe OYIIBHUIITBO IOA0 HAI[IOHAJTIBHUX
MEHIIINH, IIOHATTA «aJAMIHICTPATHBHO-TEPUTOPIaIbHA
OMUHUIIA 3 [IePEeBAKAIUO0I0 €THIUHOK JIFOIHICTIO» Ta
«HaITIOHAJIbHA aJIMiHICTPATUBHO-TEPUTOPIaJIbHA OTUHU-
111> BUKOPUCTOBYBAJIUCA AK cuHOHIMIuHI. Harionanbre
a/IMiHICTPATUBHO-TepPUTOPiabHe Oy TiBHUIITBO B MICI[AX
PpO3CeJIeHHA eTHIYHUX MEHIINH IIPUCKOPUIIOC ITiC/IA
saTBepmKeHHs 4-10 ceciero BYIIBK mocranosu «IIpo Hu-
30Be paiionyBaHHs» (19 mrororo 1925 p). HartionanbsHi
panu ¥ palioHU pajiAHChKA BJIaa posriianasia JIUIe AK
S3HAPAOA 3aIIPOBAKEHHA Ha MICISIX BiIIIOBIIHOI MOB-
HOI TIOJIITUKH, TO OyJIU 8IMiHICTPATUBHO-TEPUTOPIAITHHI
OMHUIIL 3 JLJIOBOJCTBOM HAIIOHAJILHUMI MOBAMI, a He
TEePUTOPiaIbHI aBTOHOMIT IEBHOTO €THOCY.

YIIpooBK MIKBOEHHOT'O TIEPiOy TIOHATTA «HAI0-
HaJbHA MEHIITWHA» TJIYMaYUJIOCA 1034 H0T0 MOJIIThY-
HOIO0 CKJIAJI0BOIO, JIMIIIE AK I'pyna ocib HeyKpaTHCHKO1
HAITIOHAJILHOT ITPUHAJIEKHOCTI, 0OCHOBOIO (DOPMYBAHHS
PaaAHCHKOI €THOIIOJIITUKY OyJIM iIHTepecu YMHHOI Bjia-
. SIKIIo criouaTKy Baja 3arpaBajia 3 HalllOHAJIBHUMU
MeHmrnHaMu (Tak, Ha 20 ceprHa 1924 p. tutanyBaJio-
cA CKIMKAHHA BceykpaiHChbKOro 3'i3My HAIlOHAIBHUAX
MeHIIWH Ta o6paHHA Ha HboMYy LleHTpasbHOI KoMicii
B cupaBax Haronaabanx MenmuH (LITKHM) opu BY1I-
BK), To B momasipiioMy yps epeHinoB Ha GLIBIII 3K0p-
CTKI 3acaqu (hOpMyBaHHSA €THOIOIITUYHOTO Kypcy. Imes
PO CKJIMKaHHA BceykpaiHchbKoro 3’131y HAIlIOHATTBHUX
MEHIIINH, BOUeBU/Ib, HAC/TiyBaJia HepeaJsrizoBaHi Y1[P
Ta Jlupexropieto YHP npoekTu i3 3a/10BOJIEHHSA 3aIUTIB
HAI[IOHAJLHUX MEHIIWH. ¥ POKU BiTHU KapAUHAJIBEHO
3MIHHJIOCA CTAHOBHUINE HiMeIlbKOI MEHIINHU, 3aIIiq03-
PeHO1 B JIOATBHOMY CTaBJI€HHI /10 HiMEI[bKUX OKyTIaIli-
tuux Biticek. Ilocramora mosritoropo IIK BKII(6) Bix
31 cepmasa 1941 p «IIpo HIMINB, AKI IPOKUBAIOTE HA
tepuropii YPCP» craja mouaTkoM IprMycoBoi TPYI0BOI
MOO61JTI3alliil HiMITIB TPU30BHOI'0 BiKy Ta IXHBOI JIeropTa-
i1 Brytn6 CPCP. Bigmosigso 1o mocranosu ep:xaBHOTO
romitery oboporu CPCP «Ilpo mepecesleHHA HIMIIIB
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i3 3amopisbkoi, Crasiucskoi Ta Bopormiosrpacskol
obsiacreti» (22 Bepecus 1941 p.) mianyBaoca BUCEJIEH-
HA i3 3amopisbkoi obsacti 31320, JIyranceroi — 2590
Himiis. 3i Cramgincekoi obacti Ha 1 sxoBTHA 1941 p.
Oysiu memoproBaui 28 743 HiMmIli. 3rooM, HATTPUKIHIT
1941 p. — ma mou. 1942 p., 3 Omeceroi Ta Juimporre-
TPOBCHKOI o0stacreit memopryBasiu 9200, 3 XapkoBa —
1500, 3 Kpumy APCP — 6J1. 65 Tuc. HiMITiB.

Y moBO€HHI Yyacu BinOyJiucsA iCTOTHI 3MiHUM B Ha-
mioHaJbHIN mosriTuii Kpemia saramom i craBieHHI
0 OKpEeMHUX eTHIUHUX I'poMaj] 30KpeMa Ta B eTHOHa-
IMiOHAJIBHII cTPYKTYpPl YiKpainu. Ilicisa 3aBepiieHHA
Hpyroi cBiTOBOI BifiHUM BHACIIIIOK OIPUEIHAHHA 3aKap-
HaTchbKoi YKpaiHU iCTOTHO 3POC/IU YTOPCHKI M PyMyH-
ceki rpomanu. Crpareria pagAaHisaiii HAIIOHAJTBHIX
MEHIIIMH 3aJIUIIIIACA CTAPO0 — BOHA HOPMYyBaJiacs
nocranopoio 1ITK KII(6)Y «IIpo BimOymoBy Ta po3BUTOK
KYJIBTYPHO-OCBITHIX YCTaHOB, MOKPAIeHHA MeIUYHOI
OTIIOMOT'U Ta COINiaJIbHOr0 3a0e3IleUeHHA HaceJeHHs
B 3axiguux obiiactax YPCP» (8 6epesusa 1945 p). Pos-
MIMPEeHHA HMIKUTEHOT Mepeski, mepeBeleHHA i1 Ha Halli-
OHAJTHHI MOBY BUKJIA[AHHSA, YIOCTYITHEHHS OCBITH I
HEe3aMOKHUX KaTeropiii HaceJieHH:A Oysiu 6e3mporpari-
HUM KO3WPEM PaJIsTHCHKOI BIAIN B CIIPaBi (hOpMyBaHHSA
JIOAJIBHOCTI TTPUETHAHNX TEPUTOPIH.

CKJIaI0BOI0 YACTUHOK TLIAHY ITPUBEIEHHA eTHId-
HOTO CKJIaly OPUETHAHUX TEPUTOPIH y BIAIOBIIHICTE
II0 cTpaTreriuHux MipkyBanb Kpemiia cranu Tak 3Bami
IOOPOBLIIBHI IIepeceieHHA HaIllOHAJIbHUX MEHIIINH.
Bocenu 1944 p sriguo 3 Yromoio Misk ypsagom ¥YPCP
Ta IToIbCEKUM KOMITETOM HAI[IOHAJIBHOI'0 BU3BOJICHHSA
«IIpo eBakyarriro yKpalHCBKOTO HACEJIEHHSA 3 TEPUTOPii
IToseImi # moBbCHKMX rpoManAl 3 Tepuropii YPCP»
(9 BepecHa 1944 p.), Yromgorw mizk CPCP Ta Yexocito-
Barpkoio Pecrry6itikoro «IIpo 3akaprarceky YEpaiHy»
(29 uepBHA 1945 p.), HU3KOK TOOATKOBUX aKTIB Bif-
O0yBca oomin HaceneHHAM Mixk YPCP, ITosbiiero Ta
UYexocsioBauunHOW. [3 3axXiTHOYKPATHCHKUX 00JIacTei
OyJs10 pemarpitioBaHo moHay 796 tuc. mosskis, 30 Tuc.
eBpeiB, 12 Tuc. rpoMafAH 1HIIUX HAIIOHAJIBHOCTEH.
Ho smumaa 1947 p sBifcu Buixasiu oHay 33 THUC. UYeXiB
i cioBakiB. 25 6epesua 1957 p ypsagu CPCP Ta IToss-
cekoi Hapomuoi Pecniy6uriku mignucanu Yromy mpo «[Ipo
CTPOKH ¥ TIopsAmok masibinoi perarpiaiii 3 CPCP oci6
MI0JIbCHKOI HAITIOHAJIBHOCTI», KA CBIMUMJIA IIPO II0CJIi-
IOBHICTH KPEMJIIBCHKOI ITOJIITUKH IIOM0 TOCATHEHHS
€THIYHOI TOMOTEHHOCT] TIPUKOP/IOHHUX TEPUTOPIN AK
CTPATerivYHOr0 HAIPAMY BHYTPIIIHEOI ¥ 30BHIIITHBOI
nosituku CPCP.

«J10OpoBiJIbHE TIepeceSIeHHA» IOJIAKIB TOKOPIHHO
3MIHMJIO eTHOrpadiuHy KapTy 3axigHol YKpaiHu Ta
11 eTHOKYJIBTYPHOT'0 O0JIMYYSA: IPUINHIIIN 1CHYBAHHSA
MOJIBCBKI IITKOJIM, MOJILCBKI JpaMaTUdHI Tearp, rase-
™1 «HepBOHUN IMITaHAAPT», BIAMOBIAHO 10 YTOAU MiK
M3C YPCP ra IToabpCbKIM KOMITETOM HAI[I0HAJIBHOI'O
BusBosieHHA (9 BepecHa 1944 p) JIbBiB yTpaTuB pang
1CTOPUKO-KYJIBTYPHUX [TaM ATHUKIB, JEMOHTOBAHUX K
HEBIAIOBITHI I[IHHOCTAM PaJAHCHKOI KYJIETYPH.
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Hagecni 1944 p. Bifg0Oysiucsa MacoBi genoprariii eT-
HivHux rpyn Kpumy, sokpema 183 115 kpuMchbKUX Ta-
Tap, 32 MOTUBOM KOJIEKTUBHOI Bi/IIIOBITaJIbHOCTI HAPOILY
3a CITiBPOOITHUIITBO 3 OKYTTaHTAMU.

IlepmarenTHi 001049l 3MiHH €THOHAIIOHAJILHOTO
00IMYYA HUBKU PerioHiB YKpaiHu Oyiau He eOUHUM
HacaigkoM 11 cBiTOBOI BiliHU Ta TOBOEHHOTO MEPEILITY
rTepuTopiit €Bporu. OKpeMe Miciie TOCIIN TTPOOIEMU
€BpeNChKI HaceJeHHsA I ueproBa XBUJIA MOOYTOBOTO
autucemituamy. IloB’ss3ana BoHa OyJia 3 MaliHOBUMU
mpobieMaMu: y 3pyHHOBAHIM KpaiHi KaTacTpoiuHo He
BHCTAYAJIO JKUTJIA Ta 3ac00iB /10 icHyBaHHsA. €Bpel, AKI
BeprasiucA Ha BarpkiBiiuHy 3 eBakyariii uu QpoHTy,
BUABWINCA CaM Ha CaM 3i CBOIMH ITOOYTOBUMU TIPOOIIe-
MaMu i HeTOGPO3UUJIMBUM CTaBJIEHHAM HACEJIeHHA.

3arayipHi 00CTaBUHY ICHYBAHHSA €BPEHCHKOT TpoMaIu
B IIOBOEHHIIT YKpaiHi BioOparkeHi B JINCTI TPYIIA KOMY-
uicris mo IIK BKII(6), HKBC CPCP ra raseri «[Ipas-
ma» (16 sxoBrHA 1945 p.), B AKOMY 3acBimgueHi (axkTu
3BLJILHEHHA €BPEiB 3 MTAPTINHUX 1 pagAHCHKUX OPraHiB,
00MeKeHHA OPUoMy Ha po0OTy i 10 BUIIUX HABUAJTb-
HUX 3aKJIadiB, 0e3ITicTaBHOI 3a00POHU IIPOKUBAHHSA
B Kuesi, BificyTHiCTS pearyBaHHs JepKaBHUX OPTaHIiB
Ha aHTUCEMITU3M HaCeJIeHHA.

BiguyTHe moripuieHHs CTAHOBUINA €BPENCHKUX Ha-
IIOHAJBHUX MEHIIWH BiI0YJI0CA MiCJA ITPOTOJIOIIEH-
HA Hep:xaBu [3paine i po3ropraHHA 3arajibHOCOIO3HOT
KaMIIaHil 60poTE6H 3 «KocMoroaiTaMu». 1lo6yToBuii
aHTHUCEMITH3M Ha0yB 03HAK JAEP:KaBHOI IIOJIITUKY ITiCJIA
miksigarrii (1948 p.) €Bpeiicbkoro aHTHU(AITHCTCHKOTO
KoMiTeTy. AHTHEBPEHCHKI perpecii TpUBaIu q0 KBITHA
1952 p, mig yac iX MpoBeeHHA HA TepeHax YKpalHu
0yJT10 POSKPUTO PAM Mi(PiUHUX CIOHICTCHKMX ITiIITLTBHUAX
opranizariii. Ha mexi 1940-50-x pp. y pecryostiti 6ysiu
3aKPUTI BCi €BpelicbKi HaBUYAJIbHI, HAYKOBI Ta KYJIBTYP-
Hi 3aknanu. [louaroxk 1953 p o3HaMeHyBaBCA BUKPHU-
BaJILHOIO aTiTAIlHO-IPOIIaraHINuCTCHKO0 KaMIIaHIe0
B KOHTEKCTI TaK 3BaHOI CIIPABU JIIKapiB: FPOMAJIAHU Bil-
MOBJIAJINICA OTPUMYBATH JOIOMOTY Bif JIiIKapiB-eBpeiB,
Ha PUHKY €BpesM He IIPoIaBajid M'sca, IUPUINCA KOH-
(utikTH B TPYQOBUX KOJIEKTUBAX, Y JIbBOBI Majiu Miciie
BHCEJIEHHS 3a HaIl. 03HAKOI0, 3BLJIbHEHHS 3 POOOTH.

ITicia posipBaHHA AUIIJIOMATUYHUX BiTHOCUH
mizk CPCP rta Ispainiem y 38’s3Ky 3 mouaTkom apabo-
ispainbcrkoi Bitinu B CPCP posropuysiacs mmupoxko-
MacmTabHa aHTUCIOHICTChKA KaMIIaHlsA, BOIHOYAC Pi3KO
o0MesKuBCs BUI3[ €BpeiB 3a KopaoH. ITouarok 1970-x pp.
CTaB YacoM 3POCTAHHSA UCUIEHTCHKOT0 PyXy B Cceperio-
BUIIN HAIl. MEHIIHH. ¥ 2-i mosioBuHi 1970-x pp. emirpa-
iA eBpeiB HalyJia MacoBOro Xapakrepy i crtajia BiJmo-
BI/TI0 TPOMAaIU HA PAISHCHKY HAI[IOHAJIBHY TTOJIITUKY.

Yrponos:x 1960—80-x pp. 3apoauBes 1 HAOyB opra-
HiZ0BaHMX (POPM KPUMCHKOTATAPCHKUM HAITIOHAIBHULH
PyX mosa MeskaMu YKpaiHu. AKTUBICTH PyXy 110 45-piu-
us crBopenHsa Kpum. ACPP nmpuypounin HusKy mMaco-
BUX akiiii. ¥ BepecHi 1967 p. B Jleninabai BinOyBca
HeJIeraJIbHUM 3’131 aKTUBICTIB KPUMCBKOTATAPCHKOr0
PYXYy, AKi HAJIAaTOUIN KOHTAKTHU 3 TPABO3aXUCHUKAMU

¥ 3BepHYJINCA 3a MATPUMKOIO JI0 CBITOBOTO CITIBTOBAPU-
cTBa. BinoBif o Ha pPo3ropTaHHA Pyxy HAITIOHAJTBHUX
MenmuH cras ykas [Ipesunii BP CPCP (1967p), axwuii
y LJioMy peabiliTyBaB KPUMCBKOTATAPCHLKUU HAPOL,
xX0ua ¥ 3aMOBUYBAB MO0 IPaBO HA TTOBEPHEHHA B MiCIlA
iICTOPUYHOTO PO3CEJIEHHA.

Hoswuii eran B icTopii Harfionansuux Mertua CPCP
PO3moYaBcA 3 IIPOToJIoIeHHAM mepebymosu. CorosHe Ke-
PIBHUIITBO ITIIJI0 HA BUMYIIIEH] ITOCTYTIKY HAI[IOHAJIEHUM
pyxawM, IIo IMIUPUJIKCA B COIO3HUX pecHydsiikax i Oyiau
CIIPOBOKOBaHI ITPOPaxyHKaMU HAITiOHAJIBHOI TTOJTITUKHA
TIOTIePEAHIX MeCATUIIITh, HAMATAHHAMEI HEITPUPOTHUM
YHUHOM ITPUCKOPUTH MPOIECH eTHIUHOT0 PO3UMHEHHS.
Hawmararounch B3ATH IIi[ CBiii KOHTPOJIb HAIIOHAJIBHI
pyxu, 18 kBiTaa 1988 p. BP YPCP mporosocyBasia 3a
obpautsa Kowmicii 3 muTadb aTpioTHYHOTO Ta iHTEpHA-
ITIOHAJILHOTO BUXOBAHHA 1 MIXKHAI[IOHAJILHIX BiHOCHH
Ha youti 3 JI. Kpasuykowm. ITicia subopis mo BP YPCP
1990 p Bona nepersopriaca Ha Kowmiciro BP YPCP 3 mu-
TaHb JIEP’KABHOTO CYBEPEHITETY, MIMKPECITy0JTIKaHCHKUX
1 MiskHaIioHATBHUX BigHOCUH (ouosimB M. Ilymbra).
¥ Toii yac iCHyBaJiM IyMKU IIPO HAIUJIEHHA 11 TIOBHO-
BaYKEHHAMH 100 IPUAHATTA PIllleHb IIPO CTBOPEHHS
HAIlOHAJILHO-AAMIHICTPATUBHUX OOUHUIb, CIIPUSHHA
JIepP:KaBHUM OpraHaM 1 KOHTPOJIIO 32 IXHBO0 JiAJIbHICTIO
II[O/I0 IOTPUMAHHSA IPAB HAITIOHAIBHUX MEHIIIH.

27 6epesua 1990 p BP CPCP yxsanna 3akou «I1po
yrBopenHsa epskaBaoro komitery CPCP 3 Hartiona s-
HUX OUTaHb», a Uepes ABa [IHI BiIMOBIqHA yXBaJja Ie-
penbaumiia creoperna ep:xaBuoro komitery Y PCP
B CIIpaBax HAIIOHAJILHOCTEH. 3 HEeBiJOMUX IIPUUYNH
A yXBajia 3aJIMIINIacA HEBUKOHAHOI0, 3aMiCTh Hel
9 nunua 1991 p. 6yB crBopenuit KomireT B cupaBax
HarionansHocreil mpu KM Ykpainmu.

Y 1987 p 3’aBuincsA IepIr HAIlOHAJIBHI TOBapU-
CTBa IIpU JIBBIBCHKOMY 00JIACHOMY BiIJTLUTI YKPAIHCHKOTO
douny xynaprypu. XIX roudepenris KITPC zaoxouy-
BaJia CTBOPEHHA HAIiOHAJIBHO KYJIBTYPHUX I[€HTPIB,
TOBAPUCTB, 3eMJIAIITB TOIIO 3 METOI0 OHOBJIEHHSA COLIi-
asmicruunoro yiaay. Ha mexi 1980-90-x pp. cTBopeHHA
rpOMaChbKNUX OPTraHi3alliil HaI[lOHAJILHIX MEHIIINH Ha-
Oyso0 macoBoro xapakrepy. Ha mou. 1991 p. Bixe misanu
87 HaIiOHAJIPHO-KYJIBTYPHUX TOBAPUCTB, 3 HUX — 22
€BPEICHKI, 110 8 POCIMCHKUX 1 ITOJILCHKUX, 6 60JITapChKUX,
5 BipMeHCBHKHUX, 4 IpellbKuX, 3 HIMEIbKUX, 110 2 Kapa-
IMCBKUX 1 MOJIOBCHKUX.

ToBapucTBa HAI[IOHAJTBHUX MEHIIINH BBAYKAJIN CTBO-
PEHHS 0CepeKiB OCBITH HAIIOHAJILHIMU MOBaMHU IIe-
PeIyMOBOIO BiIPOMKEHHSA BJIACHUX I'POMAJ], BBAKAIOUN
iCHyI0Uy MepesKy HaBUAJIbHUX 3aKJIa/IiB HEBIAIIOBITHOIO
cripaB:kHIM notpebam (Ha mmou. 1989 p. B pecrry6Jritti fmi-
Anu 4,6 Tuc. poc. ki, 11 mosmos., 50 yrop., 2 mossc.).
3a KOIIITH HAIIOHAJILHUX OPraHisaIfiii 6yj0 CTBOPEHO
138 dakynbTaTUBHUX MOBHUX I'PYIIl, HAJIATOIKEHO BU-
myck 11 raseT yropcbKolo i MOJIJOBCHKOI0 MOBaMH, 60JI-
TapCchKUX CTOPIHOK y I'saTH raserax OmecbKoi 061acTi.

Hawmararounch ckepyBaTu HallioHAJIbHI PyXU B pery-
JIbOBAHE PYCJI0, HAIATU iM OPraHi30BaHOTO XapaKTepy
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¥ HeUTpaJTi3yBaT! BIUIUB aHTUMAPTIHHUX PYXiB, YPAN
YPCP creopus Pany HarioHATbHUX TOBAPUCTB HA YOJTi
3 I. JleBiTacom (craryT yxBaneHuil nocranosoxo PM
YPCP Bix 2 cepausa 1990 p.). Bona mosuriionyBanacs
AK eIUHUI TPOMAJICbKUH ITPEICTABHUK HAIIlOHAIBHUX
MEHIIIWH 3 TPAaBOM 3aCHYBAHHA Ta PeecTpallii Halfio-
HaspHuX ToBapucTs. [losuria K KIIY momo HAatrio-
HAJIBHUX MEHIIWH 3aJIUINAJIACA CYyTO IeKJIaPaTUBHOIO,
Juie 3agHavasacA 6esstiu mpobiieM y cdepi MixKHALTI-
OHAJIPHUX B3A€MUH.

IIporosomeHHsa He3aJIEKHOCTI YKpPATHU CTAJIO TI0-
BOPOTHUM ITYHKTOM Y MOJIEPHIH iCTOPil HAI[iOHAJIBHUX
meHmuH. Ik i 1917-18 pp., BperyJiloBaHHA B3a€EMUH
Mi}K TUTYJILHOI HAIli€l0 Ta HAI[IOHAJILHUMU MEHIIH-
HaMU CTAJI0 CTPATETIYHUM MMUTAHHAM JJIA Po30yq0BU
¥ JKUTTEBOCTI YKPATHCHKOI Tep:KaBHOCTI. Bike y cBoeMy
3BepHeHHi 28 cepriaa 1991 p BP Vkpainu saneBnuma,
1[0 TIPOTOJIOIIIEHHA He3aJIesKHOCTI YKpaiHu Hi B AKIii
Mipi He TIpU3Bee 10 MOPYIIEHHA IIPaB JIIoei Oy/ab-
AKUX HaIloHaJIbHOcTel. 1 nucronama 1991 p Gyna
3aTBep/skeHa Jleksapallia npaB HaIiOHAJBHOCTEI
Ykpainu, SKka IPoroJiocujia MOKINBICTh CTBOPEHHS
HAI[IOHAJIBHO aJIMiHICTPATUBHO-TEPUTOPIAJILHUX OJTH-
HUI[b, BAKOPUCTAHHA MOB HAI[lOHAJIBHUX MEHIIINH Ha-
PiBHI 3 Iep:KaBHOI0, POCIAHAM rapaHTYBAJIOCA BiJIbHE
KOPUCTYBaHHA PiAHOI0 MOBOIO [6, c. 594].

25 uepsua 1992 p BP Yipaiuu yxsammia 3akou «[Ipo
HAIIOHAJIbHI MEHIIINMHY B YKpaiHi», AKUH He JIKIIe Bpa-
XOBYBaB crenudiKy eTHOHAI[I0HAJILHOTO PO3BUTKY YKpa-
1HU, a ¥ MIKHAPOTHUI IOCBI/] PETy/II0BAaHHA MIMKHAITI0-
HAJILHUX B3aeMUH. BifmoBigHo 10 MizKHAPOIHOI0 IIpaBa
OyJ10 maHe BUBHAYEHHA TePMiHA «HAI[lIOHAJbHA MEHIIIN-
Ha», TIPU I[bOMY IIPIOPUTETHUM ITPOTOJIOIIYBAJIOCHA 3a6€e3-
TeYeHHA He TUTbKU 1HAWBIAYaJIbHUX, & 1 KOJIEKTUBHUX
IpaB HAI[IOHAJILHUX MEHIIUH, OKPEeMO 00yMOBJTIOBaJIA-
CA MOYKJIUBICTD YTBOPEHHSA HAITIOHAJILHUX PAMoHIB, ce-
Jiut i cut 3a 3paskom 1920-30-x pp. YXBaJieHHs 3aKOHY
MaJIo TIPUHIIUIIOBE 3HAYEHHA 1A ePCIIEKTUB JIeP/KaBH,
OCKUIBKM OyJia 3ajieKIapoBaHa o0y 10Ba MoIieTHIYHOTO
JIEMOKPATHUYHO IIPABOBOTO cycImijibcTBa. OCHOBOIO HOTO
TIPOTOJIOIIYBAINCS O0OIILIBHI B3a€MHI 30008 A3aHHA [ep-
’KaBU Ta HAITIOHAJIBHUX MEHIITVH.

IIpaBa mamioHaIbHUX MEHIIUH Oyau 3adikcoBaHi
B Komcruryrii Yepaiau 1996 p. [IpuniumoBum ctamo
BBEJIEHHA [10 IPAKTUKU [IePKaBOTBOPEHHA HeiHiliii
«yKpalHCBKUI Hapon» («rpoMajsiHU BCiX HAIIOHAJIb-
HOCTell»), «yKpailHChKa Hallisg» («yBech yKpalHCHKUI
Hapo/»), «<HAI[lOHAJIbHI MEHIITNHN», «KOPIHHI HAPOII».
Y cyBepenHiii Ykpaini patrdikoBaHi MisKHAPOIHI ITpa-
BOBI JIOKYMEHTH, 110 PETYJIIOI0TH CTAHOBUIIIE HAITIOHAIb-
HUX MEHIIVH y HOJIeTHIYHUX CYCIILILCTBAX: €BpoIeti-
CbKa KOHBEHIIiA PO 3aXUCT IIPaB 1 OCHOBHUX CBOOO/I
mropunau (17 munaa 1997 p.), PamkoBa KOHBEHIIIA IIPO
3axXUCT HAIlOHATLHUX MeHIwH (9 rpymaa 1999 p.). Bin
1 ciuna 2006p B Yxpaini Berynuia B giro €Bpomelicbka
XapTiA perioHaJIbHUX MOB a60 MoB MeHmuH (1992 p.).

25 TtpaBHa 1994 p. npu BP VYkpainu Gyna ctBo-
peHa mocTifina komicisg, 5 TpaBua 1997 p. (srigHo
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3 rrosmoskeHHAMEA Komcrurytrii Yipaiuu 1996 p.) mepeTso-
pena ua Kowmirer BP Ykpainu 3 muTads npas JIFOIUHH,
HaIlIOHAJILHUX MEHIINH, MIKHAIIIOHAIBHIX BiTHOCHH
(mmigkoMicii 3 MUTAaHb AEIOPTOBAHUX HAPOMIIB, HAIIIO-
HaJIbHUX MEHIIINH Ta JKePTB IIOJITUYHUX Perpeciii).

CyuacHe 3aKOHOIABCTBO YKPATHU B raJIy3i MiMKHAIIIO-
HAJILHUX BiJTHOCUH Tiepe0yBae B CTa/lil CTAHOBJIEHHS, TAK
camo AK TUCKYCIMHUMU 3aJIUIIAIOTHCA KOHIETITiA HAITi-
OHAJIBHOI ITOJIITUKY, TEPMIHHI «HAITIOHAJIBHA MEHIIITHA»,
«KOPIHHUI HApPO/», «<yKpaiHChKa HAIlifl», <yKPATHCHKUIA
Hapoa». B 0cHOBY cyuacHO1 KOHIIEMI[il eTHOHAI[IOHAIb-
HOI TIOJTITUKY TIOKJIQJIEHUI 1IHCTUTYT KOHCTUTYIIMHOTO
npaBa — IPOMAJIAHCTBO, [0 HE TIJIbKA BPEryJIbOBYE
B3a€MUHU 0COOU 3 IEPIKABOI0, a If BUBHAYAETHCA AK He-
Biemue mpaBo ocobu. Korcruryrtria Yrpaiuu 1996 p. Ta
3axon «[Ipo HalioHaIbHI MEHIINEN B YKpaiui» 1992 p.
rapaHTyOTh BIJIBHUN PO3BUTOK, BAKOPUCTAHHS MOB Ha-
IIIOHAJIBHUX MEHIIHNH, a TAKOXK HAJAI0Th MOKJINBICTH
BUKOPUCTAHHA IXHIX MOB HOPA/ 3 YKPaTHCHKOI B POOOTI
IepP:KaBHUX OPraHiB, POMAICHKUX 00 €IHAHb, IiIIPH-
€MCTB, YCTAHOB 1 OpraHis3arfiil y MiCIfiX KOMITAKTHOTO
Hpo:KMBaHHA. BusHaueHHA HAIlOHAJIBLHOI IPUHAJIEK-
HOCTI iHAUBInyasibHe. J{0 TPIOPUTETHUX MOTITUIHUX
paB HAIlIOHAJIBHUX MEHIIH Tpeba 3apaxyBaTu IIpaBo
Ha y4acThb y AepPKaBHOMY YIPABJIiHHI (peryiaoerbesa
Koucrurytiero Yrpaiau 1996 p. ra 3akomom «IIpo mep-
JKABHY CJIy»K0y»), CBOGOIY 00’ €IHAHHA B IOJITUUHUX
napTii Ta rpoMa/ICbKUX OpPTraHi3alliii.

Hduuamika Mo06igisarfii HaIliOHAJIbHUX MEHIIUH
YIOPOJOBK POKIB HesdaJieskHOCT1 mo3utuBHa: 1993 p.
icuyBaJio 186 HaAIiOHAJBHO-KYJIBTYPHUX TOBAPUCTB,
1995 p. — 260, 1999 p. — 460. 3 uHux ma mou. 2000 p.
26 MaJu cTaTyc BCEyKPaIHCHKUX.

Cranom uHa 1997 p. B Yxpaini miamu 2940 mkisn
3 POCiIiCbKOI0 MOBOI BUKJIanaHHA, 104 — pyMyHCBKOTO,
64 — yropcpkoio, 5 — €BpefiCbK00, 3 — MOJILCHKOIO,
IpPY HAI[iOHAJBHO-KYJIBTYPHUX TOBAPUCTBAX AiA0 60
HeQUIbHUX IIKLJI, B AKX HaBdajioca 6J1. 7 THC. TiTeH.
B Opecwriit obitacti Gyiia cTBopeHa Gojirapchbka riMHa-
3ia, y UepHiBOAX — pyMyHCcbKa. ¥ 15-TH BUIMUX Ha-
BUAJIBHUX 3aKJIQ/IaX FOTYBAJIUCA BUKJIAAyi MOB i Jii-
Teparyp HalioHaibHuX MeHIuH. ¥ 2005/06 HaBy. p.
KLITBKICTh POCIFICBKOMOBHUX IIIKiJI 3MeHIIacsa o 1411,
ay 2008 p. — mo 1305.

Ha cyuacHomy erami B YKpaiHi CTPiMKO 3pocTae
YKCeJIBHICTh TPoMay 3a paxyHok mirparii. Tak, mio-
piuHo 0 YKpaiuu Bepraerhbca 0J1. 250-300 Halmaakis
JIeIIOPTOBAHUX HAIIOHAJIBHUX MEHIINH. 3arajioM Bio-
Mo, 110 Ha TepeHax Cmisapysxuocti Hesanexuux [ep-
JKaB HajigyeTrheA 6J1. 40 Tuc. BipMeH, 6oJirap, rpeKiB
Ta HIMIIiB, AKi 6aKa0Th BepHyTHCcA 10 Kpumy. 3ria-
Ho 3 mepertcoMm 2001 p., mopiBuaAHO 3 1989 p. BABiUL
3pocia kiibKicTb BipmeH (100 tuc.), ma 20% — asep-
6atimxanitis (45 twuc.), Ha 50% — kopeiimis (13 Tuc.),
BIIECTEPO — apabis (6,5 THcC.), a TAKOK 1ICTOTHO 301/1b-
MIMJINCA TPOMAaAX B'€THAMIIIB, ITAKHUCTAHI[IB, BUXIIIIB
i3 kpail IliBmenno-Cximuoi Asii. 3a pisHUMU JEepe-
namu, B YKpaiHi mepebyBaioTs Big 100 Tuc. 10 6 MITH.
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HeJIeraJbHUX MIirpaHTiB (30e0LIbIIoro BUximii 3 Asii Ta
Adpukn), y psamgi perioHiB popMyoThCA OpraHi3oBaHi
KHATAlChbKa, B'eTHAMCBhKA, 1HAiiicbka rpomanu. Ilompu
YPADOBI 3aABU MPO TPAIUIIIHO BUCOKUI PiBEHDb TOJIE-
pasTHOCTI y cepi MixKHAIIOHABHUX BiTHOCHH, Kpai-
HOI0 IMIUPATHCA HAIIOHATICTUYHI He()OpMAaJIbHI PyXH,
3MI morrepemEaTh PO HeOEsITeKy 3pOCTAHHSA PACHU3MY.

HagiTh HesHauHe 3MeHIIEHHA yBaru a0 chepu
MUKHAITIOHAJIBHUX BiJHOCUH Hoe He Ha KOPUCTh IPO-
ecaM Cy4acHOTO JepKaBOTBOPEeHHsA. BUKIUKU, 1110
(bopMyIOTBCA B KOHTEKCTI IIPOIECIB BCECBITHBOI TJIO0-
Oasisariii, iHAHCOBOI Ta €KOHOMIYHOI KpHU3, 301/1b-
NIYIOTh PU3WK CTATHAIII] IIPOIIECiB MOIIT. MOOiTi3aIrii
HAIlOHAJbHUX MEHIINH, IePeTBOPEHHA YKpaiHu Ha
KpaiHy-TpaH3uTepa MIrpaHTIB Ta BU3PiBaHHA HA il IIi-
JTOCHOBI KOH(JTIKTIB, 1[0 MATUMYTh BUPA3He COI[iaIbHO-
eKOHOMIUHE ¥ eTHIUHe 3a0apBJIeHHA, TA BUMAramoTh
Cy4YacCHOT0 JOOIIPAIFOBAHHA €THOHAI[I0HAJIBHOI T10JTi-
TUKH JIeP:KaBU. S0KpeMa, MaloTh OyTH JiTKillle BU3HA-
yeHi 11 OCHOBOIIOJIOMKHI MOHATTA: «KOPIHHUHA HApPO»,
«HaI[lOHAJIbHA MEHIINHA». 3rigHo i3 3akoHoMm «IIpo
HAIlOHAJIbHI MEHITWHU B YKpaiui» (25 uepBHA 1992
P) 10 HaIiOHAJIBHUX MEHIIWH HAJIEKaTh TPYIH I'PO-
MaaaH YKpaiHu, AKI He € YKPAIHIFIMU 3a HAIll0HAb-
HICTIO0, BUABJIAIOTD TIOUYTTA HAIl. CAMOYCBIIOMJIEHHSA Ta
CITLJTBHOCTI MK c00010. Y BU3HAUEHHS, TAKUM UHHOM,
He 3aKjafeHi Oyab-AKi AKICHI, KIJIbKICHI BUMOTH, SKi
OyJir 6 OPiEHTUPOM [JIS PO3MEKYBAHHA HAIlIOHAJIBHUX
MEHIIINH Ta eTHIYHUX MEHIINH, He 3a3HaueHi IIpaBo-
Bl IJIAXKW HOJITH3AIlll eTHIYHNX MEHIINH Ta IXHBOTO
oopmiIeHHS B HAIl. MeHIITWHU. [ [0piBHAHO 3 ITPABOBOIO
6azoro gaciB YHP i I'erbmanary He BunmumcaHa Irporie-
JIypa KOHCTUTYIOBAHHA HAI[IOHAJILHUX MEHIIIWH Ta 3a-
OesredyeHHA IXHIX CIEIM(pIYHNX IHTEpECiB B OpraHax
JlepskaBHOI Biiaau it yrpasiiuada [11, c¢. 728].

3a manumu BceykpaiHCBKOTO ITepenucy HaceleHHA
2001 poky, Ha TepuTopii YKpaiHU IIPOKUBAIOTH TIPE/-
craBHUKH ToHay 130 HaIioHAIBHOCTEI! 1 HAPOTHOCTE!.
Y HaIioHAJIBHOMY CEJIa/li HaceJIEHHA MepeBayKHa 01JTb-
LIiCTb — YKPAaiHIli, YUCEJbHICTh AKUX CTAHOBHUJIA HA
2001 pik 37541,7 Tuc. oci6, a6o 77,8% Bixg 3araJibHOI
KUJTBKOCTI HaceJieHHA. [[pyre Miciie 3a YMCEIbHICTIO TI0-
cimanu pociauu. Ixusa kinpkicrs — 8334,1 Tuc. oci6, a6o
17,3%. Y waTipKy Ha#bIbIINX HAIIOHAIBHUX CITiJIb-
HOT, AKI IPOKUBAIOTL HA TEPUTOPIl YKpaiHu, pasom
i3 pocissiHaMu, BXOOATH GLII0PYyCH, MOJIJaBaHU, KPUM-
CBbKi TaTapu Ta Gosirapu. Y ApYyry ITATIpKY — Yropii,
pyMyHU, ToJAKU, eBpei, Bipmenu. Pocisau — 17,3%
Binopycu — 0,6% (275,8 Tuc. oci6) MonmaBaunu — 0,5%
(258,6 Tuc. oci6) Kpumceki ratapu — 0,5% (248,2 Tuc.
oci6) Bosrapu — 0,4% (204,6 Tuc. oci6) Yropii— 0,3%
(156,6 Tuc. oci6) Pymynu — 0,3% (151,0 tuc. oci6) Ilo-
sk — 0,3% (144,1 tuc. oci6) €spei — 0,2% (103,6 Tuc.
oci6) Bipmenu — 0,2% (99,9 tuc. oci6) I'pexu — 0,2%
(91,5 Tuc. oci6) Tarapu — 0,2% (73,3 Tuc. oci6) Pomu —
0,1% (47,6 Tuc. oci6) Azepoaiimxani — 0,1% (45,2 Tuc.
oci6) I'pysunu — 0,1% (34,2 Tuc. oci6) Himii — 0,1%
(33,3 Tuc. oci6) I"'araysu — 0,1% (31,9 tuc. oci6) Iumri

HamionanabHoCTi — 0,4% VYipaiumi — 77,8% Haiven-
mman — 22,2% [3, ¢. 5-11].

Yxpaina sk gepsxasa uepes Koucruryirito ta 3ako-
HU rapaHTye BCIM HapoaaM, HAIIOHAJILHUM TpyInam,
rpomMajAgHaM, AKI TPOKUBAIOTH HA T TepPUTOPii, piBHI
TOJTITUYHI, EKOHOMIUHi, COITiaJIbHI Ta KyJIBTYPHI Ipasa.
JuckpuMiHAaIliA 32 HAITIOHAJIBHOIO 03HAKOK0 3a00pOHEHA
1 KapaeThbCs BIAIIOBITHO /10 3aKOHY. 3arajioM YKpaiHa,
MOCTABIIIH AK He3ajieskHa gepsxkasa B 1991 porri, amoriia
VHUKHYTH BHYTPIIIHIX KOHQIIKTIB Ha HAI[I0HAJIBHO-
My rpyHTi. IIpore craBieHHA [0 iHIIUX HAIIOHAJIb-
HUX I'PyHI B YKPAiHCBKOMY CYCITIJILCTBI He ifeaJibHe.
Cortiosoriute mociimxeHHa «Pestiria Ta HaljoHaIbHA
mpuHaiexHicTs B Llenrpanpuiit Ta CxigHiit €Bporri»,
sixe ipoiB Pew Research Center y 18 kpainax y 2015—
2016 pp. (omHa 13 MacIITaGHUX TII00AJIBHUX PO3BIJIOK HA
II0 TeMY OCTAaHHBOTO Yacy), IEMOHCTPYE, 10 YKpaiHa
11e Mae 6araTo 4oro 3poOUTH [IJIA MITHATTSA PIBHA TOJIe-
PaHTHOCTI B YKpaiHCBKOMY CyCHJIbCTBI. Tak, 3a qanumu
IIBOT0 JOCIIIKeHHA, 51% onmmTaHuX rpoManaH YKpaiHu
BB&JKAIOTh, 1110 Kpallie, KOJIU CyCITUTLCTBO CKIIAAeThCA i3
JIoell pisHUX HAIlOHAJILHOCTEH Ta Pi3HOr0 BipPOCIIOBi-
mauHd, mpore 35% pPeCIIOHIeHTIB HaBIIAKU BBAKAIOTh,
110 Kpalile, KOJIU CYCITiIJILCTBO OJTHOPi/THE (CKIIaIaeThCA
13 JTIOfIeli OgHi€l HAI[IOHAJILHOCTI Ta CIIOBIye OHY pe-
airiro). Tak, 68% onuTaHux He rOTOBL MPUUHATH PO-
MiB AK 4jieHiB ponuau, 55% — Ak cycigiB 1 17% — Ak
rpoMaaAH Ykpainu. MycyjabMaH fAK 4iIeHIB POAVHY He
rotoBi ipuitaaT™a 48% pecrioHneHTiB, 25% — AK CyCifIiB,
a 18% — sk crisrpomapsaH. Kpaiie craBieHHs 10 eBpe-
1B, BOJHOYAC PiBEHb TOJIEPAHTHOCTI 10 ITPEACTABHUKIB
Iiel HAIllOHAJILHOCTI Te HU3LKUN: 29% onuTaHux He
roTOBi IX 6aunTy WieHaMu cBoei ponuuu, 13% — cyci-
mamu ¥ juiie 5% — criBrpoMmagaHaMu. TosiepaHTHICTD
(hopMyeThCs TTif] BILTMBOM ITiJIOT0 KOMILIEKCY YHHHUKIB.
Menia B oMy mpoIieci BifirparTh OOHY 13 KJIFOUOBUX
poJieil. S3HAYHOIO MIipOI caMe BiJ HUX 3aJIEKUTH (op-
MyBaHHA KOMYHIKaIifHUX IPAKTUK BCEPEIUHI CYCITiIb-
CTBa MiXX PI3HUMMU IpyIIaMH, & BiIIIOBITHO 1 CyCIiIEHUI
KJIiMAaT 3arajioM. ¥ JI00IAHChKIX PEKOMEHOAIIIAX 00
iHTerparrii pisSHOMaHITHUX CYCITUJIbCTB, PO3POOIEHUX
Bepxosuum xomicapom OBCE B cripaBax HallioHAb-
HUX MEHIIWH, OKPIiM MiITPUMKN BUSHAHHA KYJIBTYDH,
1IEHTUYHOCTI TA MOJITUYHUX 1HTEPECIB MEHIIINH, PEKO-
MEHJI0BAHO 3a0e3MeUNTH HAJIATOMKEeHHSA CITIJIKYyBaHHA
Ta B3a€MOJIl MiK PISHUMHU €THIYHHUMHU CIIIJIBHOTAMU.
B ykpaiHchkux Mepmia Haa3BUUATHO MAaJio MaTepia-
JIiB, AKI POBIIOBIAAIOTH IIPO HAIIOHAJIBHI MEHIIMHIU,
a HaI[iOHAJbHI MEHIIWHU MaJjo 3aJiydeHi J0 3arajib-
HOYKPaTHCHKOTO CYCHLIBHO-TIOJIITUYHOTO JUCKYPCY AK
Ha IIEHTPaJbHOMY, TaK 1 Ha PErioHAJILHOMY PiBHSAX.
IIpencraBHUKIB THX UM 1HIIMX HAI[IOHAJIBHOCTEH Xi0a
a00 3raJlyfoTh y KpUMiHAJILHUX XPOHIKAX, a00 2K IIpe/-
CTaBJIAITH cTepeoTuItHo. Mu xotinu 6, 1100 yKpaiHChKL
Mefia BIIKpIIHN 1A cebe TeMy HaIllOHAJILHUX MEHIITUH
T0-HOBOMY, CIIPUAIOYHU ITOIIUPEHHIO TOJIEPAHTHOCTI Ta
KyJbTypH miasiory. Ampxe OyOob-sKe CyCIIUTBCTBO 30ara-

qyeThCA PIBHOMAHITHICTIO.
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BucHoOBEKH. YKpaiHa e HOJIIeTHIYHOIO JepPrKaBoIio.
Bigmosiguo mo 3BiTy mpo craH 3abe3ledeHHA 3aXU-
CTy IpaB HAI[IOHAJBHUX MEHIIWH B YKpaiHi cTaHOM
Ha 1 ciuaa 2021 poky, 3aTBep/KeHoro HakazoM Iep-
JKaBHOI CJIy?KOM YKpaiHU 3 €THOIIOJIITUKU Ta CBOOOIM
cosicti Bim 5 TpaBua 2021 p. Ne H-15/02, na mouaTtky
2021 poky B YkpaiHi 00/TiIKOBYBAJIOCS ITATIECAT YOTHPH
HAITIOHAJTbHUX MEHIIINHU — IPYIU IPOMaAH YKpaiHu,
AKI He € eTHIYHUMHU YKPAIHIAMU Ta KOPIHHUMU Ha-
pomamu Ykpainu. Ile qocuTh BUCOKUIT TIOKABHUK JIA
kpain Cxinaoi €sponu. ITonpu BigcyTHICTE aKTya b
HUX 1 JOCTOBIPHUX CTATUCTUYHUX JAHUX ITPO KLIBKICTh
0ci0, AKl HAJIEXKaTh I0 HAI[IOHAJIBHUX MEHIINH YKpa-
iHm (ocraHHIU BceykpalHCbKUE ITepenuc HaceJeHHA
ITPOBOIUBCA MOHAT ABAMIIATH POKIB TOMY), YPAXOBYHOUU
TeHAeHIIi1l y cepi eTHOITOITUKYN, MOKHA TIPUILYCTUTH,
110 ITyOJTiYHe YIPABJIiHEA y c(epi 3abe3reueHHs Ipas
HaI[IOHAJIbHUX MEHIIWH YKpaiHu Mae BayKJIMBe 3HAa-
YeHHSA JJIA JOCUTDb BeJIMKOI KIJIBKOCTI IpoMajisaH YKpai-
Hu. UnHHe 3aKOHOIABCTBO IIPO HAIIOHAJIBHI MEHIITMHHI

Yrpainu ckiaamaerbesa 3 Koucruryrii Yipainu, 3ako-
Hy YKpaiuu «[Ipo HaIlioHa/IbHI MEHIIWHU B YKpaiHi»
1992 poky, iHIINX 32aKOHO/IABUHUX 1 ITIIBAKOHHUX aKTiB,
OPUITUCU KOTPUX PEryIIThH CYCHUTBLHI BiHOCUHU 34
ydacti 0ci0, AKi HaJaeKaTh 10 HAIlIOHAJILHUX MEHIITNH
Yxpaiuu, a TaKoK MIXKHAPOJHUX JOTOBOPIB YKpAIHU Ha
rmrranT MiskHAapogHOI KOHBEHIIII IIPOo JIIKBIAAII0 BCiX
(opM pacoroi guckpuminariii 1965 poky, MiskaapossHoro
HaKTy PO TPOMAIAHCHKI I TTosriTiuHi mpaBa 1966 poxy,
€BponeicpKol XapTil perioHajJibHUX MOB a00 MOB MEH-
mH 1992 poky, PaMKoBOi KOHBEHIII1 ITPO 3aXUCT HAIli-
oHasbHUX MeHIuH 1995 poky, KouBeHITii mpo 0xopoHy
Ta 320X0UYEHHSA PO3MAITTA (POPM KyJIETYPHOTO CAMOBHPA-
skerHa 2005 poxy. 1 siumaa 2023 poky BTpavae YMHHICTh
MPUNAHATHAN TPUAIATH POKIB TOMY 3akoH Yipainu «[1po
HaIllOHAJIPHI MEHIIINHI B YKpAiHi» i BomHOUAaC Ha0upae
YMHHICTb 3aKoH YEpaiuu «[Ipo HallioHAIbHI MEHIIINHA
(crrstbHOTH) YEpaiHm» 2022 poky (Hari — SaKoH), AKui
€ 0cepIAM OHOBJIEHOI CHCTEeMH IyOJIIYHOT0 YIIPaBIIiHHA
y cepi HamionampHux MeHIuH [10, ¢. 7-13].
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THE IMPORTANCE OF SOFT SKILLS DEVELOPMENT
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Summary. The article is devoted to the importance of soft skills development in higher education institutions.
It is emphasized that soft skills are becoming more important in companies’ recruitment decisions. The article also
considers how to develop one’s employability skills in higher education institutions. It is pointed out that a deeper

understanding of employability skills and how to develop them not only helps higher education students to prepare
for their future careers, but also increases the chances of success and job satisfaction.
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mployability, the qualities and skills that make us
suitable for paid work, often brings to mind a spe-
cific body of knowledge, technical skills or qualifications
that are appropriate for a particular position. However,
there is an increasing demand from global businesses
for their employees to demonstrate effective core skills.
Core skills are often referred to as soft skills, and
include social skills (such as the ability to collaborate
and communicate effectively with other people), higher
level thinking skills (such as thinking critically and
solving problems), and more personal, emotional skills
(such as personal development and self-awareness).
The Cambridge Employability Skills Framework is
based on extensive research into employer needs, and
groups employability skills into eight key areas of compe-
tency that need to be developed, in addition to learning
English. These eight competencies are: collaboration
and teamwork, communication, innovation and problem
solving, critical thinking and decision making, leader-
ship and global citizenship, personal development and
management, emotional intelligence, and digital literacy.
Businesses around the world are finding that their
future success depends on having a workforce that has
these kinds of social, cognitive and emotional skills.
The National Soft Skills Association found that 85%
of job success comes from having well-developed soft
skills, and a large-scale study into the future of jobs
and jobs training identified soft skills as the most im-
portant skills needed to succeed in the workplace of
the future [1]. Therefore, employability is about far
more than just getting a job. It is also about having
transferable core skills and appropriate attitudes that
enable an individual to do his/her job well, and be
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successful throughout his/her career. In this article, we
will consider the importance of soft skills development
and how to develop one’s employability skills in higher
education institutions.

With the rapid growth in technology, there is a lot
of complexity and uncertainty worldwide. As a result,
people’s expectations and aspirations are rising. How-
ever, educational institutions have not kept pace with
industry needs, resulting in students’ unemployability.
The industry’s needs are changing rapidly as they
have to tune with the tastes and temperaments of the
customers. There are several challenges in the current
educational system globally.

Designing the course content based on the changing
business scenario is the most challenging task for edu-
cators. By the time they design curriculum and teach
students, the needs are changing. Technology has be-
come both a boon and a bane for educators, where ed-
ucators get the information at the click of a mouse. At
the same time, students also get the same information
from the Internet. Students demand more than what
is available on the Internet. Therefore, educators must
add value by sharing the experiences that students
lack. Besides, doing extensive research on each topic
helps educators gain an edge over students.

The expectations of the students are rising and
the educators find it challenging to meet them. It
seems there is constant pressure on educators to do
research continuously and present things from a new
perspective. The students want quick results, while
the educators want to wait for the results because of
their experience and age, leading to a gap between the
educators and the students.
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When we look at teaching methodologies, the edu-
cator must teach what the students want, not what the
educator knows. Educators must stay updated with rap-
idly changing technology and evolve their teaching tools
and techniques to be appropriate for the classroom. The
educators must encourage students to think rather than
dump knowledge, leading to creativity and innovation.

Educational institutions still adopt the old pedago-
gy, which needs to be pruned to meet the needs of the
students. The learning and teaching methodologies
must be restructured to accommodate the changing
times and technology. The right approach towards this
is to invite the industry and have a discussion with
them. It enables the academia to know the pulse of the
industry. It ultimately leads to a change in course cur-
riculum. Another thing to note is to invite the alumni to
discuss their needs, and then educational institutions
must design their course content. These two measures
will eliminate any misalignment between academia and
industry, thus dramatically changing how students are
shaped. Ultimately, the industry would be very glad to
absorb the students as they have been groomed to meet
their needs. Besides, they become more employable
with the right mindset, skills, and tools.

Both academia and industry cannot operate in dif-
ferent orbits. They have to be within the same orbit,
leveraging their strengths to create productive people.
The educators must know the needs of the students
from time to time and evolve their teaching styles to
suit the learning styles of students. Academia must
foresee the needs of the students through thorough re-
search and prepare a flexible curriculum with flexible
learning styles to achieve the desired results.

Team teaching helps bridge the gap between aca-
demia and industry. In this method, both the educator
and the industry expert undertake the teaching ses-
sion, while the educator emphasizes the theory and
the industry expert focuses on applying the theoreti-
cal concepts. The academic world is under a theoret-
ical perspective, while the industrial world is under
a practical perspective. Both need to communicate,
understand, empathize, and appreciate the compul-
sions and constraints and work in harmony to produce
industry-compatible and employable students. In ad-
dition, it helps them develop their personalities and
grow professionally.

It is obvious that there is a need for a symbiotic re-
lationship between academia and industry. Ultimately,
what we need is quality over quantity in every area
of activity for meaningful results. There is an urgent
need to align education with industry, not the other
way around, for lasting takeaways. Thus, academics
and industry should have an open mind and find out
the need to keep the current trends in view [2].

Despite ongoing worries about how artificial intel-
ligence will affect jobs, research shows that employers
increasingly value something that only human workers
can provide — soft skills. These include knowing how

to communicate with co-workers, put others at ease
and navigate conflict.

However, these essential skills are often neglected
in traditional higher education. Colleges and universi-
ties’ primary focus is to teach students how to become
experts in their fields, but they often fall short in pre-
paring students for the social and emotional demands
of the workplace.

This disconnect is not a minor oversight. It is
a fundamental flaw in how colleges and universities
equip young professionals for success. At best, it cre-
ates a communication gap between younger and old-
er workers. At worst, it impacts young workers’ job
performance as well as their mental health as they
struggle to prove themselves. Educational programs
that offer applied experiences, such as internships,
provide valuable opportunities for students to utilize
their skills professionally and develop essential inter-
personal skills. But educators can also help develop
these skills right in the classroom. Below, there are
some ways how to accomplish that goal:

1. Prepare students for the real world by using
role-playing simulations. For example, students could
act as members of a startup or a corporate team,
where they must navigate not only business tasks but
also manage interpersonal conflicts, negotiations and
decision-making.

2. Create “feedback loops,” where students practice
giving and receiving constructive feedback with their
peers. This helps students develop communication
skills, emotional resilience and the ability to navigate
criticism gracefully — a key workplace skill.

3. Teach leadership courses that focus on emotion-
al intelligence. These courses would teach students
how to lead effectively under pressure, balancing task
completion with team well-being and emphasizing em-
pathy and adaptability.

4. Incorporate mental health education and resil-
ience training into the curriculum. This will equip
students with the tools to manage stress and maintain
well-being on the job.

The transition from education to the workforce is
complex and challenging. By cultivating emotional
intelligence, communication skills and adaptability,
educators can help prepare students for the realities
of professional life and bridge the gap into the modern
workforce [3].

Whether a teacher specializes in math, English, sci-
ence, or history, it is important that they master their
specific area of expertise. Whereas an educator’s profi-
ciency in their subject area can be measured in terms
of grades, certifications, and exams, there are some
more intangible qualities that cannot be measured but
can help them become better, more effective teachers.
Sometimes referred to as “soft skills,” these qualities
of a good teacher cannot be measured, but can still be
developed over time to help educators better connect
with students, colleagues, and parents of students.
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Perhaps the broadest category — and arguably, the
most important — of soft skills for teachers is commu-
nication. Teachers need to be excellent communicators
and know how to speak to a variety of different people
in order to do their job effectively. They need to be able
to communicate with students, as well as with parents.

At the most basic level, a teacher’s job is to educate
students and convey information about a particular
subject. It is not just regurgitating textbook knowledge,
but rather, finding ways to make lessons engaging and
to get students involved. Teachers need to know how
to pivot their lesson plans, making them relatable to
students by either comparing them to current events
to help lessons sink in, or by tailoring lessons to better
fit different grade levels or learning styles.

Beyond instructing students on course materials,
teachers also need to develop lines of communication
with students. In instances where students feel alien-
ated or bullied, a teacher should be able to build trust
with their students and use their communication skills
to help students in need.

In order to foster a sense of trust and improve
student-teacher communications, teachers should:
® Learn their students’ names.

* Understand students’ likes and dislikes.

* Praise good work and offer constructive feedback
when a student does poor work.

* Be observant of how each student normally behaves
in the classroom and be alert if any behaviors seem
unusual.

Teachers should strive to build trust with their stu-
dents’ parents. One way to do so is by listening to par-
ents. While teachers may be used to leading the discus-
sion in the classroom, they should be prepared to listen
to parental concerns or in situations where a parent may
help them try to understand a child’s unique challenges.

Teachers need to convey to parents that they are
investing in their child’s progress. Teachers can also
help parents understand their child’s learning style,
likes, dislikes, or any behavioral issues by developing
an understanding of each student.

Teachers can consider the following ideas in order
to help build better communication skills with parents:
* Engaging in regular communication (face-to-face,

email, phone) with parents to keep them informed
of their child’s academic or behavioral progress.

* Not getting defensive if a parent offers a critique or
defends their child’s behavior.

¢ Documentation of all communications with parents,
including the date of the conversation, names of both
parent and student, and a summary of the discussion.

If teachers are hesitant to give out their personal
contact information to parents, there are a number of
programs and apps available to help open the lines of
communication with parents and keep a written record
of communications.

Teachers need leadership skills in order to earn the
respect of their students, parents, and peers. While
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the philosopher and politician Niccolo Machiavelli
pondered whether it is better for a leader to be feared
or loved, modern classroom approaches indicate that
there needs to be a healthy balance.

While teachers should always be kind and respect
each of their students, they also have to demonstrate
that there are consequences for bad behavior. Allowing
students to continue misbehaving without any conse-
quences can encourage more missteps and can pose
a problem for students in the long run.

Beyond becoming an empathetic, yet authoritative
presence in the classrooms, teachers can continue to
improve leadership skills by connecting with educators
from other schools or from neighboring districts. This
can help them gain insight into how other schools and
teachers operate, then refine their own approach.

In today’s scholastic environment, teachers are ex-
pected to do more than just teach. In addition to being
educators, teachers must also be problem-solvers and
mediators, helping to de-escalate situations where ten-
sions may run hot between students (and sometimes,
faculty and parents, too).

Studying social emotional learning (SEL) as
a methodology can help teachers, as well as students,
be better equipped to handle complex problems. SEL
teaches an awareness of emotions and what triggers
those emotions, as well as how to deal with those emo-
tions in constructive ways. SEL can help children and
adults make better decisions and demonstrate greater
empathy for others.

Teachers can lead by example, weaving SEL into
the curriculum of a given subject area. For instance, in
an English or history class students can be encouraged
to talk about a character’s actions in a story, or what
may have prompted a historical figure to respond the
way he or she did — as well explore the consequences
of those actions. Group projects, where students work
to divide tasks among one another under the super-
vision of a teacher, can also be an example of SEL-in-
action and develop their own problem-solving skills.

Becoming a teacher means constant personal
growth. It can be a rewarding experience that not only
helps students reach their full potential, but encourag-
es constant self-examination and growth for educators
themselves [4].

It should be noted that today most higher education
institutions highlight the necessity of including both
hard and soft skills in their syllabus to meet the re-
quired personal, academic and professional demands
for a successful career. Hard skills are considered to
be the technical knowledge and experiences needed
to carry out a job, whilst soft skills are interperson-
al qualities, also understood as an individual’s set of
social skills and personal attributes. Therefore, soft
skills refer to a broad group of skills, behaviours, and
personal qualities that enable individuals to function
efficiently in their environment, have effective relation-
ships, carry out their work professionally, and achieve



// International scientific journal «Internauka» // N2 3 (170), 2025

// Pedagogical sciences //

the goals they set. Soft skills are considered excellent
complements to traditional hard skills at university
due to their significant role in the current context.
However, although soft skills are important, there is
a lack of consensus regarding their characterisation
and implementation.

Universities are aware that having an adequate
level of education and training not only implies a cer-
tain mastery of the contents of a given syllabus; stu-
dents also need to fully develop the necessary skills
to access the job market. In fact, employers consider
social skills to be a significantly important attribute
for job seekers, demanding that their new employees’
soft skills are as well consolidated as their hard skills,
given that current job positions require additional
qualities that were previously not demanded. Thus,
both employers and academic institutions are slowly
becoming aware of the need to equip individuals with
the competencies, skills and knowledge that will not
only facilitate their incorporation into the job market
after their studies but also support their professional
development throughout their career so that they can
successfully adapt to changes in the job market.

Within this context, teamwork skills have been
gaining close attention, as they are considered essen-
tial competencies in an increasingly more globalised,
dynamic and complex world. New employees are asked
if they have teamwork skills, can resolve specific work
issues or have the required skills to handle the new
challenges posed by today’s society. Universities are not
oblivious to society’s needs, specifically to the demand
of companies for students and future workers to be
trained in soft skills. Over the past few years, universi-
ties have manifested their concern with students’ mas-
tery of soft skills, specifically those related to learning
to work in teams, given their correlation with employ-
ability. Recruiters are looking for employees with soft
skills, as they are aware of the link between the former
and the successful maintenance and execution of a job.
Therefore, in the present day, job adverts frequently
list soft skills, including teamwork, as a requirement.

Soft skills are considered essential elements of em-
ployees’ development. The acquisition of these skills
enables attitudinal and behavioural change in workers,
as well as increased productivity and well-being. Soft
skills facilitate effective teamwork, which is the activ-
ity of working together in a group with other people.

Therefore, students in both compulsory and further
education need to be trained in these skills if they are
to become graduates capable of competing in the vari-
ety of situations they may come up against in the work-
place. Several works have tried to identify the most
relevant soft skills that the job market demands from
the point of view of students and company supervisors.
They highlight the relevance of ethical commitment,
personal skills, professional responsibility, analysis
capacity, problem solving, responsibility, learning ca-
pacity, motivation, concern for quality and teamwork.

Teamwork is one of the key soft skills that students
have to acquire for their future professional success.
It is worth pointing out the varying approaches to
the definition of teamwork. Our study interprets team-
work as: (a) a group of individuals with commonality of
goals across members, (b) synergy that emerges from
members’ interdependence and (c) the combined ac-
tions of a group of people working together effectively to
achieve a goal. In addition, we should take into account
that “teamwork” is sometimes considered as a skill.
The literature has analysed many techniques and
measurements for evaluating teamwork skills. For
example, a multi-dimensional scale analyses various
dimensions of perceptions of teamwork. It includes
the measurement of six key soft skills for teamwork:
coordination, decision-making, leadership, interper-
sonal development, adaptability, and communication.
It is essential to note that studies designed to ob-
serve teamwork skills should consider the country’s
social and cultural context since socio-cultural features
can determine individuals’ behaviour and attitude to-
wards teamwork. For example, one of the dimensions
of culture, collectivism versus individualism, has been
demonstrated to influence teamwork since the two
positions will approach group work in a different way.
Universities provide ideal environments for devel-
oping teamwork skills since these skills can be fos-
tered from formal instruction, curriculum design, and
non-formal perspectives. From the formal perspective,
educational institutions can promote the organisation
and implementation of teamwork training programmes.
Specifically, teachers can include these skills in the de-
sign of their subjects. Some research has emphasized
the role of specific innovative teaching techniques in
the classroom, such as the micro flip teaching model,
project-based learning or experiential activities.
Likewise, curricular elective subjects and extra-
curricular training courses have proven to be highly
effective for teamwork skills acquisition, so they should
be promoted and included at an institutional level. In
this way, students can acquire and develop teamwork
skills through curricular, academic practices, and uni-
versity extracurricular or free time leisure activities.
Extracurricular activities have been shown to positive-
ly impact the acquisition of teamwork skills. University
students also acquire these skills when engaging in
activities such as sports, volunteering, art and design
projects, long-term workshops and courses, travel, or
learning to play an instrument. Students who partici-
pate in musical activities, carry out multidisciplinary
experiences in volunteering and participate in interna-
tional workgroups have better teamwork skills.
Therefore, given the importance of teamwork skills
for students’ academic performance and future employ-
ability, higher education institutions should endeavour
to support and develop teamwork skills training from
the first year at university in order to guarantee stu-
dents’ educational, social and professional success [5].
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Today, working environments — less stable than they
used to be — require both students and graduates and
future employees to adopt new strategies that will sat-
isfy the demands of a global market in constant change.
Universities tend to focus on the development of formal
competencies, whereas employers give primary value
to all those related to instrumental, interpersonal and
systemic skills. The specialized literature distinguishes
these so-called soft skills from other competencies relat-
ed to specific technical and methodological knowledge,
or hard skills. Hard skills are highly valued in the aca-
demic world whereas soft skills are highly valued in the
working environment. However, if a close link between
universities and businesses is to be promoted, higher
education needs to include generic competencies —and
soft skills specifically — as a learning objective and sys-
tematically evaluate them throughout the university
learning process regardless of degree or specialization.
This seems to be the only way of ensuring that these
skills are learned by students and added to their com-
petency expertise in a gradual and efficient manner.

Thus, soft skills refer to personal competencies that
affect the way we interact with people and include
communication, listening and negotiation skills, as
well as teamwork, leadership and planning, reflection
and critical thinking, ethics and commitment. Starting
in the late 1990s, a series of studies have shown the
importance of these skills for business and industry,
especially in those jobs demanding a certain level of
responsibility and a capacity to organize and structure
work autonomously and work in teams. But even when
soft skills are essential to achieve efficient work, uni-
versities still tend to overlook them. Teachers value
interpersonal relationship skills, teamwork, decision
making and problem solving throughout students’ uni-
versity education, communication and information
management being the skills that are actually devel-
oped and most valued in university classrooms. How-
ever, teachers do not value leadership, initiative, direc-
tion, organization and management skills, which are
precisely the most valued competencies in the working
environment. Both academics and employers recognize
the importance of teamwork, but while academics focus
on those competencies related to the learning process
(analysis, problem solving, research), employers focus
on capacities related to autonomy, the efficient use of
time, document writing and the use of technology. In
any case, it is necessary to develop both hard and soft
competencies and, therefore, the formal university
syllabus should systematically include the possibility
of developing interpersonal and evaluation skills in
a controlled and supervised environment.

The process of learning and evaluation of gener-
ic competencies in b-learning environments is one of
the outstanding challenges in university education.
Teachers’ tutoring work and feedback are essential
when it comes to achieving students’ autonomy and
cooperation. However, the process does not end with the
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development of a particular skill; it is also necessary to
take an active part in the evaluation process. Students
should be informed of their competency acquisition level
in order to facilitate maximum achievement. In relation
to this, technology has opened the possibility of making
changes in the evaluation process, which is now more
automated, quick, self-regulating and collaborative.

Therefore, acquisition and evaluation of generic
competencies in b-learning environments is one of the
outstanding challenges in university education. For
example, the Moodle compatible system is designed for
the development and evaluation of interpersonal compe-
tencies — teamwork skills specifically — through virtual
learning environments (VLE). The Evalsoft system al-
lows learning, follow up and evaluation of generic com-
petencies in a virtual professional environment. It is
an application that functions as the persistence layer of
a virtual environment running on Moodle; it has been
designed and developed to support those needs derived
from a problem-based learning (PBL) methodology. This
software allows easy and efficient management of stu-
dents’ teamwork and teachers’ monitoring by including
different skill evaluation tools based on self-evaluation,
peer-evaluation and teacher evaluation. The Evalsoft
system is based on a blended learning approach that
combines game and role-play dynamics with problem-
based and collaborative learning strategies. Thus, the
pedagogical approach is based on role-plays in which
students have to carry out a series of tasks working in
teams in order to solve a problem. Although successful
PBL strategies require planning, organization and an
efficient task distribution, it is necessary to take into
account group cooperation and cohesion. The former
are part of what constitutes efficient leadership and
the latter are related to the capacity to work in teams.
Therefore, these two competencies are included in the
learning process along with the specific skills applied
to solve the problem. Teamwork skills are developed
through blended or remote tasks in which the leading
role in each mission is rotated. Each team organizes
itself, collaborates and self-regulates in order to solve
the proposed mission under their teacher’s supervision.
One of the key aspects of successful performance is
grouping. Therefore, teams are set up with 3—5 mem-
bers in accordance with a diagnosis of students’ learn-
ing styles. That is, groups are intra-heterogeneous in
terms of autonomy level but inter-homogeneous in re-
lation to all the groups in the classroom so as to ensure
balance and effectiveness in all teams. Students are
assigned a functional role with specific tasks they will
be responsible for within their team.

The learning process starts with the presentation
of a project or mission that students have to solve by
searching for information, analyzing and summarizing
it, writing, making decisions, planning, organizing
work and cooperating in a virtual environment. The
virtual format allows for working remotely, coordi-
nating time zones and reconciling the working pace
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of all the team members. As previously mentioned,
the system runs under Moodle in order to facilitate
teamwork management and evaluation, as well as the
specific skills to solve the learning problem proposed.
Given that competency is evaluated by carrying out
tasks and is developed throughout the learning pro-
cess, evaluation needs to be anchored in this process in
order to collect evidence favoring competency achieve-
ment. Therefore, the competencies that students have
to apply in action are defined, and the evaluation cri-
teria and indicators that will allow assessment of the
acquisition of competencies through students’ answers
to situations taken from a real context are specified.

Team building and role assignment are carried out
based on students’ interpersonal skills scores and on
the perception of satisfaction and compatibility amongst
team members. Moodle provides a series of collabora-
tive instruments that are used to facilitate work de-
velopment and help complete the mission or project:
glossary and private group chat through the whole
course of the mission, a private group forum and pri-
vate group wiki that can be independent in each stage
depending on the difficulty and differentiation of the
project tasks. Each post created by each group member
can be improved, extended and corrected by classmates
and, thus, the mission is carried out cooperatively.

To sum up, the possibility of developing soft skills
in remote learning environments appears to be an
achievable objective thanks to ICT tools, which allow
for the creation of enriched learning environments
where virtual reality brings students closer to the
working world. This results in more effective training
and future professional work. The advancement of
remote and semi-remote learning environments needs
to provide an effective answer to this requirement, one
which can guarantee high quality training for future
professionals. This kind of training in turn requires
a specific focus on skills development, which is essen-
tial to personal and professional development [6].

It is clear that education authorities should encour-
age teachers to help their students develop their soft
skills through different activities. High school students
should possess soft skills which can be developed over
time to help them meet their future needs. Research-
ers believe that the language classrooms are the most
suitable environment for nurturing and instilling these
skills through different methods and approaches. They
point out that learning a foreign language improves
one’s creativity and other soft skills. EFL learners have
a high chance to develop their soft skills. In this regard,
it is going to be of great importance and appreciation
if teachers help instill these skills in students using
educational technology because of its great benefits.

Teaching soft skills is not an easy task as it may ap-
pear. It necessitates that teachers be imaginative and
creative. Although it might be challenging to evaluate
and teach soft skills performance effectively, teachers
should put tremendous effort into class planning and

preparation. Teachers must possess soft skills in order
to teach them, as well as the ability to integrate this
topic into any other subject they are instructing. One
of the challenges to teaching and developing soft skills
among students is teachers’ lack of appropriate infor-
mation in this area. Teachers training institutions can
help in this regard by providing continuous training
for novice and experienced teachers about the recent
methods of teaching. Teachers should also be inno-
vative in integrating traditional methods of teaching
and learning with technology, not only to help the
teaching and learning process but also to contribute
to enhancing soft skills among students.

Although there is much interest in investing in soft
skills, there is still no agreement on how soft skills can
be understood, defined, used, taught, and assessed in
the education field. It is clear that training works best
when it is applied to real world situations. Before being
able to teach soft skills, teachers must first recognize
and embrace the fact that they must develop their own
soft skills. In this regard, teachers ought to receive
training on how to transmit soft skills to students.
Teachers should attend courses about soft skills in
order to master them. They should learn the guidelines
on how to embed soft skills in any course, and learn
how to assess soft skills appropriately. It is a part of
teachers’ professional development to make an effort so
as to develop their teaching competencies and update
them. They need to have access to different methods
and approaches so that they can be in a better position
to teach and assist students in acquiring and develop-
ing soft skills. Researchers have proposed some useful
pedagogical approaches and techniques that can help
in the process of teaching and learning of soft skills.
The following section is going to present some useful
methodologies and techniques to teach soft skills.

Researchers have suggested some techniques and
methods to teach soft skills, namely cooperative learn-
ing, workplace simulations practices, debate and public
speaking, and the use of edtech like social media.

To begin with, cooperative learning is considered
to be an efficient method for teaching and nurturing
soft skills like communication, teamwork, leadership,
and analytical skills. Teachers are beginning to shift
their pedagogy from a passive to an active one, in which
students are an integral part of the learning process.
On the one hand, students who learn through passive
learning have no say in the design or delivery of their
learning experience. On the other hand, students par-
ticipate in the learning experience and are fully respon-
sible for their learning in the active learning pedagogy.

Cooperative learning is one of the approaches that
provides profound learning, which is learning that
occurs as a result of the understanding process that
we use to define ourselves, other people, and the world.
It is a technique that requires group identification
and teamwork. Because students participate active-
ly in their learning, this method provides excellent
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opportunities for soft skills training and development.
This type of learning allows students to develop social
skills and learn new concepts by exchanging ideas with
their classmates and team members. Furthermore,
it aids in the effective development of knowledge and
the understanding of a topic when looking for an ex-
planation to a task. Generally speaking, this style of
learning, which demands a lot of social interaction, is
one of the finest strategies for assisting students in
developing soft skills. However, for this strategy to be
effective, teachers must organize cooperative learning
in advance, take into account cooperative learning’s
fundamentals, and make sure there is a strategy in
place for the teamwork conversations.

Secondly, simulation learning or real life scenarios
practices are good for soft skills development. Partic-
ipating in on-site training gives students and recent
graduates of vocational training a fantastic opportu-
nity to gain practical knowledge and to improve their
soft skills. These three key traits must be met for this
form of learning to be real and authentic. First of all,
it needs to combine organized, coherent experience
with the particular skills that need to be developed
and taught. Second, it promotes thought and analysis
over experience. Lastly, this facilitates the incorpora-
tion of experience through self-assessment, analysis
of results, and application of newly acquired abilities
to real-world contexts and circumstances.

Adding to what is mentioned above, teachers can
also implement the techniques of debate and public
speaking in order to enhance students’ soft skills. De-
bate is a good educational technique that helps in the
development of students’ communication and argu-
mentation skills. To accomplish the desired outcomes
of the teaching and learning process, teachers should
make effective use of it.

Besides debate, teachers can make use of public
speaking in order to develop students’ communication
skills. Because public speaking demands a special set
of communication abilities, it sets itself apart from
other types of communication. People must be able to
speak confidently, clearly, and logically while under
the added pressure of having others listening to them
when they speak in front of them. Effective public
speakers understand their audience and how to com-
municate with them. For instance, while speaking to
a group of highly technical audiences, they utilize the
language that they are familiar with. To suit the au-
dience, the language can be technical with a focus on
procedures created to address organizational problems.
However, they might need to use less technical jargon
and concentrate more attentively on the solutions that
were produced and how the organization profited from
them for a business-oriented audience.

Finally, teachers can make use of education technol-
ogy and basically social media in order to help students
develop soft skills. Students nowadays are heavily de-
pendent on social media platforms such as Instagram,
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Twitter, Facebook, YouTube, and Snapchat. Students
can use this type of media to share and discuss their
concerns and opinions online. They can also create con-
tent and share it with the rest of the world. Teachers
can make use of social media creatively and wisely in or-
der to make their teaching material interesting and au-
thentic. Additionally, these tools will support teachers
in keeping students engaged in their work and prepared
to learn. Likewise, these technology tools allow teachers
to communicate with their students outside the class-
room boundaries. Students who are timid, hesitant,
or introverted can participate in class discussions suc-
cessfully via social media. Thus, social media platforms
help students acquire the most essential skills, namely
communication ones. Through social media people all
over the world stay connected and they share informa-
tion and news. As a result, social media platforms allow
students to improve their communication skills while
also providing numerous opportunities for them to seek
information and entertain themselves. Furthermore,
teachers can use social media to encourage students
with entrepreneurial traits to find good networking in
order to market their products or inventions through
social media. Social media also improves students’ col-
laboration and teamwork skills by allowing students
to work together and provide feedback to each other.
Teachers should encourage students to work on their
projects while providing guidance via video conferences.
In general, social media is a great technological inven-
tion that has many advantages and can have a positive
influence on students’ development of soft skills. Social
media allows teachers and students to communicate
in a low-anxiety environment in which all types of stu-
dents can participate in the learning process. Moreover,
students can improve their time management skills by
keeping track of the deadlines for their tasks [7].

It should be pointed out that international high-
er education is facing unprecedented challenges in
attracting students and giving them a positive expe-
rience. Students need to be confident that it is safe to
travel, that they will benefit from the full student ex-
perience when they arrive, and above all that their in-
vestment of time and money will give them long-term
benefits. As Covid-19 restrictions ease in many parts
of the world, we are seeing a rapid resurgence in de-
mand for Cambridge English Qualifications, with some
countries already returning to pre-pandemic levels. We
are also seeing clear evidence that students are pick-
ing up their plans for international travel and higher
education. Even before the Covid-19 crisis, a survey by
the QS Intelligence Unit suggested that students see
employment prospects as the most important benefit
of attending an internationally-recognised university,
far ahead of other benefits such as quality of education
or the student experience.

Employability is likely to be an even more import-
ant factor after the crisis, as students prepare for an
increasingly competitive labour market. With graduate
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jobs in short supply, the insecurity of the ‘gig economy’

and the awareness that more and more professions will

be affected by automation, prospective students need
to know that their education will give them the skills
they need for success.

We often say that as educators we are preparing
students for careers that do not yet exist, but it is clear
that tomorrow’s professions will require a wide range
of social, cognitive and emotional skills, which will be
essential for success in any career.

To help identify these skills, Cambridge Universi-
ty Press and Cambridge Assessment have developed
the Employability Skills Framework. The framework
is based on extensive research into employers’ needs
and is aligned with the Cambridge Life Competencies
Framework. By providing a map of the most import-
ant employability skills, the framework gives a deeper
understanding of what each of the skills involves and
helps educators to implement them in their teaching.

These are just a few examples of the skills covered
by the Framework:
¢ Collaboration and teamwork. Can students ... manage

collaborative tasks? Work well together in a group?
Deliver group tasks effectively?

e Communication. Can students ... present their views
clearly and effectively? Adapt the way they communi-
cate for different audiences and purposes? Understand
others?

* Innovation and problem solving. Can students ...
elaborate and combine ideas? Develop alternative
scenarios and proposals? Consider the perspectives
of other stakeholders?

¢ Critical thinking and decision-making. Can students
... analyse information and arguments? Evaluate op-
tions to come to a decision? Evaluate the effectiveness
of implemented solutions?

* Leadership and global citizenship. Can students ...
generate support for action through effective commu-
nication strategies? Understand an organisation’s role

in global issues such as the environment, inclusivity
and equality?

¢ Personal development and management. Can students
... set goals for professional development? Take action
to develop new skills and knowledge? Use feedback to
improve performance?

* Emotional intelligence. Can students... develop a pos-
itive attitude and work ethic? Establish and maintain
positive relationships?

¢ Digital literacy. Can students ... use digital and online
tools? Follow safe online practices? Behave appropri-
ately to others online?

It is striking that all of these ‘soft skills’ need so-
phisticated language and communication, and in most
professions, much of this communication will be in En-
glish. Quite simply, graduates who can communicate
effectively in English will have a massive advantage
in getting themselves on the career ladder, and this
advantage will last throughout their careers.

Cambridge English Qualifications — especially but
not limited to B2 First, C1 Advanced and C2 Proficien-
cy — are designed to help students to get the maxi-
mum possible benefit from their studies in further
and higher education. They are known world-wide as
an excellent way to prepare students for many of the
tasks they will face at university, such as listening to
lectures, writing essays, understanding by reading
across multiple texts, and giving presentations. But
beyond that, they also ensure that successful candi-
dates have work-ready language skills that will help
them in the transition from education to work and
professional development [8].

To sum up, it is necessary to emphasize that soft
skills are becoming more important in companies’ re-
cruitment decisions. A deeper understanding of em-
ployability skills and how to develop them not only
helps higher education students to prepare for their
future careers, but also increases the chances of suc-
cess and job satisfaction.
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Bc'ryn. CyuacHmuil CBIT IOCTIHHO 3MIHIOETHCSA, & PA3OM
13 HUM 3pocTae piBeHb 3arpos, 10 MOXKYTh HATIPa-
BUTHU JIIOIUHY B eKcTpeMaJibHi ymoBu. Ile mpuponHi
KaTacTpodu, TEXHOTeHHI aBapii, 30poitHi KoH(ITIKTH a60
KPUTHUYHI JKUTTEBI cutyairii. B Takux ymoBax 0co6JimBo
BAYKJIMBUIM € He JIUIIe HAABHICTb 6a30BUX 3HAHB IIPO [Iil
B 00CTaBMHAX, a U 3aTHICTb IIBUAKO aIaIllTyBaTUCSH,
YXBaJIIOBATHU PIlIEeHHSA, YITPABJIATU CBOIM CTAHOM Ta
e)eKTUBHO JIATH B KOMAaHII.

Bigmosifro Ha i BUKIIUKYA TPOTOHYETHCSA AJIA PO3-
VALY €KCTPEeMOIEHTPUUHUH ITiAXiM, 0 (POPMY€EThCs
B MeKaxX YKpalHCBhKOl ekcTpeMosiorii. Bin mependauae
CUCTEMHE HAaBYAHHSA Ta MPAKTUYHY HiATOTOBKY JTIOIMHUA
IO MTiii B €KCTPEMAJIbHUX CUTYAIliAX Yepes iHTerpariio
TICUX0(I3UUHOT, KOTHITUBHOI Ta TPAKTUYHOI ITiITOTOBKI.

OnHuM i3 BasKIMBUX 3aBIAaHb € ()OPMYyBaAHHSA
rPOMAagAHCHKOI KOMIIETEHTHOCTI, Ile 3JaTHOCTi

/6

OpuMaTH BiITIOBiAaJIbHI PillIEeHH:A, YCBIHOMJIIOBATHA
CBOIO POJIb Y CYCITUTBCTBI Ta Gpatu Ha cebe BiIIOBiIaTh-
HICTh 3a HaCJIaky cBOiX Aiii. KpiMm Toro, KoHIiemia
aKIeHTye yBary Ha (OpMyBaHHA HAI[IOHAJIBHOI ifeH-
TUYHOCTI T TATPIOTU3MY, 10 € KITIOUOBUMU eJIeMEeHTa-
MU y 3MiITHEHHI gepexaBu Ta i1 cyBepeHirtety [1].
OcHoBHa yactuaa. OCHOBHIM IIOCTYJIATOM €KCTpe-
MOJIOTIT € HAABHICTH TTOTPe6 B aKTUBHINM B3aeMomil iH-
IUBIJIa 3 cepeoBUINEM 1 cuTyarliero. To6To JroaquHA
Mae OyyBaTH IIEBHOTO POY BITHOCUHU 3 CEPEIOBUIIEM
1 CHTyaIli€l0 3 METOI0 KOHTPOJIIO U YIIPABIIHHA HUMU
Ha CBOIO KOPHUCTh. B3aemoisa JIIOMUHY 3 HABKOJIHIITHIM
CBITOM IIPOABJIAETHCA Y 1i 30BHIIIHIN (PyX0Biii) Ta BHY-
TpimrHi# (rcuxodisnaHiil) aKTUBHOCTI, CIIPAMOBaHIM Ha
JOCATHEHHA KOHKPETHOTO pe3yJibTary. BasiuBy poJib
Bi/Tirpae peaJibHiCTh EKCTPEMAJTLHOTO JI0CBi/Ty, Ha0yTOro
OIePeaHbO 1 3aCTOCOBAHOIO AJIA ITijIell miaroTosku [2].
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ExcrpeMonieHTpUUHTEA miAXiA 1€ MEeTOS0JIOTIUHII
TPUHIIUI, 3TiHO 3 AKUM eKCTPeMaJIbHa CUTYaIlifd Po3-
TJIAMAEThCA AK IEHTPAJIbHA, [0 BUSHAYAE TIOBEIIHKY
JIIOAWHU Ta BILIMBae Ha 11 IIOJaJILIINKI PO3BUTOK. EKc-
TPEMOIIEHTPUYHUN ITiAXi]T 3BepTae yBary Ha aHai3
TICUXOJIOTTUHUX, (Pi3I0JIOTTUHUX TA COITiaJIbHIX MEXaHi3-
MiB aianTariii 0 eKCTpeMaJbHUX YMOB, a TAK0XK Ha T10-
LIYKY HUIAXIB MiIBUIEHHSA CTIHKOCTI Ta e()eKTUBHOCTI
JIifl B TAKUX CUTYaIliAX. B 0CHOBI ITbOT0 ITiIX0TY JIEIKUTH
PO3yMIHHSA TOTO, 1[0 e(DeKTUBHICTD [iif B €KCTPEeMAJTh-
HUX CUTYaIliAX BUBHAUAETHCA He JIUIIe 3HAHHAMU, a i
yminuam Ix sacTocoByBaT; y HecTaHZAPTHUX Ta €KC-
TpPeMaJIbHUX CUTYAIliAX.

Bauernnsa micua excmpemoyeHmpu4yrozo nidxody
8 cucmemi ocgimu ma nidzomosku
1. OcsitHi mporpamu AjiA yuHiB Ta cTyaeHTiB. OcwHo-
BU YKPaTHCHKO1 €KCTPEMOJIOTII MOKe OyTH iHTerpoBaHe
y WIKIIBHUH Kype mpeaMera «3axucT YKpaiHu», mporpa-
Mu 6Gesrieku xuTTemianbpHocTi (BAK) Ta AK oxpemmii
OpeaMeT y 3aKJIaiaxX BUIIO1 OCBITH.
2. IligroToBKa CUJIOBOTO OJIOKY, EKCTPEMOILIEHTPUY-
HUH Oiaxig 103Bosisie (POPMYBATH THYUKY Ta aHalTUBHY
CUCTEMY ITiATOTOBKU, IKA BKJIIOUAE:
® peaJTiCTUYHI TPEHYBaHHA B YMOBaX, HAOJIMKEHUX 10
00i10BHX;

® 1IcUX0(PiBUUHY amanTarlio 10 eKCTPeMAaIbHOTO cepe-
ITOBUIIA,;

® PO3BUTOK MPOQECIAHOr0 MUCJIEHHA B HECTAHAAPTHIX
Ta eKCTPeMAaJIbHUX CUTYaIlifAX.

3. HaBuanua nusiiibHOro HacejieHHd. BaxisuM
ACIEeKTOM € TOIIMPEeHHA 3HAHDb Cepe]l IITUPOKOT0 3aTary,
0CO0JIMBO B yMOBAaX 3POCTAHHSA PUBUKIB BOCHHUX i Ta
MIPUPOAHUX KaTacTpod. BimmosigHi mporpamMu MoKy Th
BKJIFOUATH:
® KypCH IIepIIoi JOITOMOTH Ta €BaKyaIlii;
® TPEHIHTU 3 ITOBEIHKN Y He6e3IIeUHUX CUTYalidx;
® HaBUAHHA TaKTUKU BUXKHBAHHA B plBHI/IX yMoOBax.

Ocobnusocmi enposadicerHa
s edeKTUBHOTO BIIPOBAMKEHHSA €KCTPEMOIEeH-

TPUYHOTO MiJIXOAY B OCBITHI HEOOXiTHO:

* Komnemenmni kadpu, BUKJIagadi Ta IHCTPYKTOPHU
TMOBUHHI MaTH CIeIiaJIbHy TiITOTOBKY Ta I0CBIJI B
rajiy3i eKCTpeMoJIOorii, a TAK0K BOJIOJIITH METOdaMu
AKTUBHOI'0 HABYAHHS.

* CyuacHa mamepiaibHO-mexHivHa 6a3a, HaBIAIbHI
KJIACH, TPEHAMKEPH, TIOJIITOHY TIOBUHHI 3a0e311euyBaTi
YMOBU, MAKCUMAJIFHO HAOJIMIKEH] /10 PeaJIbHUX.

® [Housidyanivruli nidxid, mporpamMu ITOBUHHI BPaxoBy-
BaTU 0COOJIMBOCTI KOYKHO1 JIFOUHU, 200 TPYII JIIO/IEl,
iXHil piBEHb ITATOTOBKU Ta OTPED.

¢ [Ipaxmuyura cnpamosaricms, HABUaHHSA Ma€ BKITIOUA-
TH MOJIETIOBAHHSA €KCTPEMAJILHUX CUTYAIIil, Biipa-
IIFOBAHHA IPAKTUYHIX HABUUYOK T4 BMIHHA IIPUHAMATH
PillleHHA Y HATPY;KEHUX CUTYAIliAX.

Modenv «AR-SA-PA-AA» (YBara — Ilomyk —

Hiss — Anauia) e eeKTUBHUM ITiTX0IOM [IJIS HABYAHHSA

JiAM y HeCTaHAAPTHUX Ta €KCTPEeMAaJIbHUX CUTYAIIAX.
Bomna 3a6esneuye cucTeMHICTD ITiATOTOBKY, TIOUYNHA-
0YU Biff PO3BUTKY yBaru Ta HOLIYKY iHdopmarii ta
3aKIHUYIOUM NPAKTHYHUMHU OiAMU Ta aHAII30M BJIac-
HOT0 JI0CBiy. BipoBa ke HHA 11i€l MojiesTi y HaBUaJTbHI
IPOTrpaMu JI03BOJISAE MiBUIIUTYU PiBEeHb FOTOBHOCTI 10
peasbHUX BUKJIUKIB, CIIpHsae (POpMyBaHHIO (DisUUHOI Ta
TICUXOJIOTTUHOI CTIMKOCTI Ta e(DeKTUBHOCTI Y IPUHHATTI
pileHb B yMoBaxX HeBU3HAUeHOCTI [3].

BurmnpobyBauua y HaBuauHi 0xopoHI(iB Mosesti «AR-
SA-PA-AA» mmigTBepmKye 11 e(peKTUBHICTD Y ITiATOTOBIT
JI0 EKCTPEMAaJIBHUX CUTYAIIil, MiIBUIIIEHHA PIBHA CaMO-
KOHTPOJIIO Ta PO3BUTKY MPAKTUYHUX HABUYOK. BoHa €
TIOTY;KHUM 1HCTPYMEHTOM [IJIA HABYAHHSA AK ITpodecio-
HaJIIB, TaK 1 3BUYANHUX JIFOJIEl, 110 CTUKAIThCA 3 KPHU-
TUYHUMH oO0craBuHaMu. Momesib m03BoJIg€ MIBUOKO
OI[IHIOBATH 3arpo3u, IPUAMATH OINTUMAJIbHI PillleHHsd,
a misTu B ymoBax pusukiB. Boma dopmye mpodeciiine
MUCJIEHHS, 110 € KJIIOUOBUM y ITpodeciiiHiil migroTos-
I1i OXOPOHIIIB, PATYBAJIIBHUKIB TA 1HIINX (PaxiBIliB, AKI
IIPAI0Th y HebesrneuHux ymoBax. OX0oIUTIO0YN eTanu
pearyBaHHA, BiJl MUTTEBOTO 30CEPE;KEHHs yBAru Ha 3a-
T'Po3i 10 aHAaJTi3y BJIACHUX il ITiCJIA MO/i1, JO3BOJIAE TI0-
KpaIlyBaTu Mali0yTHIO IIOBEIHKY Ta YHUKATU [IOMUJIOK.

IIpakTuuni BUNpoOyBaHHA aBTOPCHKUX METOIIB
B HABYAJBHOMY II€HTP1 ONPUBATHOTO ITiIPUEMCTBA
«ACYP» mokasyioTh 1[0 iX 3aCTOCYBaHHSA IIOKa3ye
3POCTAHHA PIBHA CTIHKOCTI y HAIPY:KEHUX CUTyaIlid
Ta MIBUAKICTH IPUNHATTA PIllIeHb B €KCTPEMAJTbHUX
curyariax. Takok MOKpaIyoTbcA HABUYKUA CUTYAa-
IifiHOT 0613HAHOCTI Ta KOOPAWHAIIIT i y IiATr0TOBIl
mpodeciiHNUX KOMAaH/I.

Modenv «AR-SA-PA-AA», po3pobiieHa B paMKax
yEpaiHchKiil ekcrpemostorii Osexcarmpom YerBepiko-
BUM, 3aCHOBHUKOM YKPaTHCHKOI €KCTPEMOJIOTI1, € OTHUM
i3 MOTYKHUX 1HCTPYMEHTIB AK JJiA IIIATOTOBKH IIPO-
(ecionasis, Tak i A1 HABYAHHA JIOAEH AKI MOKYTDH
ONMHUTUCA B EKCTPEMAJILHUX CUTYAIlifAX.

KirouoBuM areHToM y IIpakTHUIli €KCTPEMOJIOTII €
¢axiseyb-excmpemosioe, BINMOBIATLHNUI 32 HABYAHHSA
Ta MATOTOBKY HACEJIeHHSA O0 BUJKUBAHHA B €KCTpe-
MaJIbHOMY CEPEIOBUIII TA B EKCTPEMAaJIbHUX CUTYAIli-
ax. Exkempemosioz Ha 0CHOBI MUHYJIOTO, YaCTO BJIACHO-
ro, JOCBITy, & TAKOK 32 pe3yJIbTaTaMU TeCTYyBaHHA I
PO3pOo0JIEHHA CIleHAPIiB IIOBEQIHKU IIEBHOI 0001 a00
rpymnu ocib y KOHKPETHOMY CepefqoBUII abo y IMeBHii
cUTyarlii, 1[0 HeCyTh y €00l MOTEHI[IIHI eKCTpeMaJIbHi
pUBUKH, (DOPMYJIIOE, OI[IHIOE Ta AHAJI3YE BEIUUNHY
1 XapakTep TakuX PUSUKIB Ta PO3PO0JIAE BIATIOBIAHY
OesneuHy (IHAVBIAyaJIbHY UM I'PYIIOBY) MOAEJE II0Be-
IHKM, BPAX0BYIOUM IICUX0(i3UUHI 0COBIMBOCTI UIE€HIB
rpynu. Excmpemonoz TakoK Mae BUABUTHU Y CKIIAM1 TPy-
I HAaWOLIBII AKTUBHUX 11 YJIeHIB, IIOTEHINIHHO 30aTHHIX
YV KPUTUYHUUM MOMEHT OYOJIUTH I'PYILy 1 cKepyBaru ii aii
y motpibHOMY Hampami [2].

BucuoBku. EXCcTpeMOIIEHTPUUHUN ITIAXIT € BAK-
JINBUM €JIEMEHTOM CyYacCHOI YKPalHCBbKOI eKCTpeMo-
Jtorii. Moro BIIPOBA/PKEHHA B OCBITHI Ta TPEeHYBaJIbH1
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IIporpaMu eKCTPEMOJIOTII T03BOJIUTH C(POPMYBATH HOBHI
PiBEHB TOTOBHOCTI IPOMAJISH 10 Kpr3oBux cutyarriit. Oc-
HOBHUMU HAIIPSAMaMU PO3BUTKY € PO3IIUPEHHA OCBITHIX
IporpaM Ta PO3BUTOK iH(PACTPYKTYPH JIS ITPAKTHIHO-
r0 HaBUAHHSA Ta 1HTErpaIlii eKCTPEMOIEHTPUUHOI METO-
ITOJIOTI1 y TIpodreciifHy MiAroTOBKY. YKpAiHChKA eKCTpe-
MOJIOTISI MA€ TMOTEHIIIaJl CTATU KJIIOYOBUM Y ITi/ITOTOBITL
0COOHMCTOCTI 10 [Tifl y CKIIATHUX Ta HemepeadadyBaHuX

CUTYAIlifAX, 1[0 COIPUATUME 3aTraJIbHOMY 3MIITHEHHIO
HaI[lOHAJIBEHOI 0e3leKu Ta CTIUKOCTI cycIriiaberBa. B cy-
YacHOMY CBITI, [ie 3'ABIAIOTECA HOBI ITpodecii, ToB’ A3aHi
3 eKCTpeMaJIbHUMK YMOBaMU, YKPaAiHCbKA eKCTPeMO-
JIOTiA CTae HEeOqMIHHOK YaCTHUHOK IXHBOI IMiATOTOBKH.
Bona moromarae He TIJIBKH BILKUATHU, ajie i 30epertu
CBO€ (Di3MUHE Ta MICUXIYHE 3[H0POB’S, 8 TAKOK e(PeKTUBHO
BUKOHYBATHU CBOI IIpo(eciiiHi 0008’ A3KH.
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Summary. This scientific article is devoted to a comprehensive analysis of the current state and prospects for devel-
oping warehouse infrastructure in Ukraine under economic transformations and military challenges [1]. The research
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is based on statistical data from 2020-2025. It covers the classification of warehouse facilities [2], the geographical
distribution of capacities [3], the impact of military operations [4], current logistics trends [5], and strategic directions
for the modernization of the industry [6]. Special attention is paid to the problems and prospects of the warehouse
sector development as a key component of the national logistics system [7]. The list of references includes the latest
research and statistical reports for 2020-2025, ensuring the relevance and practical value of the analysis results.
Key words: warehouse infrastructure, logistics, warehouse facilities, logistics centers, distribution, supply chains,
military challenges, warehouse modernization, warehouse classification, economic transformations, logistics trends,

national logistics system.

ntroduction. Warehouse infrastructure is a key

element of the logistics system that ensures the func-
tioning of supply chains and contributes to economic de-
velopment. With globalization and e-commerce growth,
warehouse complexes are transforming from storage
facilities into multifunctional logistics centers [1].

The relevance of the research is determined by
Ukraine’s geographical position as a transit state be-
tween Europe and Asia, the impact of military actions
since 2014 on logistics routes, and the need to comply
with European standards in the context of European
integration [2].

The development of e-commerce has created addi-
tional demand for modern warehouse facilities. Ac-
cording to the Ukrainian Retailers Association, the
e-commerce market grew by 41% in 2020 and 38% in
2021, slowed to 12—15% in 2022-2023 due to the war,
with a projected recovery to 25-30% in 2024-2025,
which requires modernization of the relevant infra-
structure [3].

The purpose of the research is a comprehensive
analysis of the state of warehouse infrastructure in
Ukraine, identification of industry problems, and de-
termination of promising development directions in
modern economic and geopolitical conditions based
on data from 2020-2025.

Literature Review. The warehouse infrastructure
market has been extensively studied in international
academic literature. Research by Johnson et al. (2021)

highlights the critical role of warehouse facilities in
supporting supply chains during global crises, noting
that countries with developed infrastructure demon-
strated greater economic resilience [1].

Multiple studies have examined Ukraine’s logistics
potential. Kovalenko and Borysova (2019) analyzed the
geographical advantages of Ukraine as a transit hub
between Europe and Asia, estimating that optimized
logistics infrastructure could increase transit cargo
volumes by 45-60% within five years [2]. Similarly,
Shevchenko (2020) emphasized the correlation between
e-commerce growth and warehouse modernization re-
quirements, particularly noting the insufficiency of
Class A facilities in Ukraine compared to neighboring
countries [3].

Research by the European Logistics Association
(2022) compared warehouse infrastructure across
Eastern European countries, ranking Ukraine sig-
nificantly behind Poland, the Czech Republic, and
Romania regarding quality and capacity per capita.
However, the same study identified Ukraine as having
the highest potential growth rate due to its geograph-
ical position and untapped market capacity [4].

Recent reports focused explicitly on post-2022
challenges include Petrov’s (2023) analysis of ware-
house relocation patterns following the full-scale in-
vasion, documenting the rapid saturation of western
Ukrainian regions and subsequent price increases of
35-70% for quality warehouse space [5]. The World
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Bank’s infrastructure assessment (2023) also outlined
critical recommendations for Ukraine’s logistics sector
recovery, emphasizing the need for decentralized ware-
house networks and enhanced security measures [6].

The Main Material. The warehouse market of
Ukraine is an essential segment of commercial real
estate that ensures the functioning of logistics and
trade processes in the country. According to research
by CBRE Ukraine, as of the beginning of 2023, the to-
tal volume of professional warehouse space in Ukraine
was approximately 3.2 million sq. m., a relatively low
figure compared to European countries of similar size.
For comparison, this figure exceeds 25 million sq. m. in
Poland, indicating significant potential for developing
the Ukrainian market [1].

Historically, the development of the modern ware-
house market in Ukraine began in the early 2000s,
when the first professional Class A warehouse com-
plexes appeared. The most active construction period
was 2005-2008 when the market experienced stag-
nation due to the global financial crisis. From 2020
to 2022, there was a gradual recovery of the market
and a significant increase in investments in logistics
infrastructure. Still, the beginning of the full-scale
invasion in February 2022 led to new challenges for
the industry [2].

The structure of the Ukrainian warehouse market
in 2020-2023 is characterized by the dominance of
Class B warehouses (approximately 60% of the total
volume), while high-quality Class A warehouses ac-
count for about 30%. The remaining 10% are Class C
warehouses and non-professional storage facilities. For
functional purposes, the largest share is occupied by
universal warehouses (65%), followed by specialized
ones (20%), including refrigerated and pharmaceutical,
as well as customs warehouses and temporary storage
facilities (15%) [3].

The market of warehouse space tenants in 2020—
2025 is represented mainly by logistics operators (3PL
providers), which occupy about 35% of the space, retail
chains (30%), distributors and manufacturers (25%),
as well as e-commerce companies, whose share is
growing rapidly and currently stands at about 10%.
According to analysts’ forecasts, by 2025, the share of
e-commerce companies may increase to 18—-20% [4].

An essential characteristic of the Ukrainian ware-
house market is its reasonably high occupancy rate —
before the full-scale invasion, vacancy was less than
5%, indicating a shortage of quality space. Military
actions led to significant changes in this indicator, es-
pecially in regions close to the combat zone. Still, in the
western areas, there is a shortage of warehouse space
due to business relocation. According to 2023 data, the
vacancy rate in the west of regions has decreased to
a record 2%, while analysts predict that by 2025, the
situation may stabilize at 4-5% [5].

The geographical distribution of warehouse fa-
cilities in Ukraine is characterized by significant
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unevenness and historically formed concentration
around major cities and transport corridors. The
Kyiv region has traditionally been the country’s larg-
est warehouse hub, accounting for about 63% of all
professional warehouse space in Ukraine before the
full-scale war. According to a 2020-2021 study, several
powerful warehouse clusters were formed in the Kyiv
region: the Kyiv-Zhytomyr direction (along the M-06
highway), the Kyiv-Odesa direction (M-05 highway),
and the Kyiv-Kharkiv direction (M-03 highway) [1].

The second most essential logistics center was
the Kharkiv region, which provided about 11% of the
country’s warehouse capacity as of 2020. Significant
warehouse clusters also existed in the Odesa and Dni-
propetrovsk regions (7-8% of the total volume each)
and the Lviv region (about 6% according to 2021 data).
The remaining areas had minor representation in the
professional warehouse premises market [2].

Russia’s full-scale invasion of Ukraine in Febru-
ary 2022 led to radical changes in the geographical
structure of the warehouse market. First, a signif-
icant portion of warehouse capacity in the eastern
and southern regions ended up in temporarily occu-
pied territories or areas of active hostilities. Second,
there was a large-scale business relocation from the
eastern areas to the central and western parts of the
country, which caused a sharp increase in demand for
warehouse space in relatively safe regions. According
to research from 2022—2023, this trend has continued
to strengthen [3].

According to a study by Cushman & Wakefield,
as of early 2024, the following distribution of profes-
sional warehouse space in Ukraine is observed: the
Kyiv region remains the leader, although its share has
decreased to 52% of the total volume; the Lviv region
has significantly strengthened its position and now
accounts for 15%; Transcarpathia shows substantial
growth to 11%; Vinnytsia region amounts to 7%; Dni-
propetrovsk region — 6%; Odesa region has decreased
to 3%; other areas collectively provide 6% of the total
warehouse space [4].

This transformation of the geographical structure
indicates the formation of new logistics hubs in the
western regions of Ukraine, especially in the Lviv
region and Transcarpathia, which have a strategic
location on the border with the EU — according to the
Ukrainian Logistics Association’s forecasts for 2023—
2025, about 250,000 square meters of new warehouse
space is planned for commissioning in the Lviv region,
and over 120,000 square meters in the Transcarpath-
ian region, confirming the sustainability of the trend
of shifting logistics infrastructure westward [5, 6, 7].

Classification of warehouse facilities in Ukraine is
primarily based on international standards, although
it has certain national peculiarities. According to the
methodology used by leading consulting companies in
the Ukrainian market during 2020-2025, warehouse
facilities are divided into four main classes: A, B, C,
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and D. Each class is characterized by specific technical
parameters and equipment level [1].

Class A warehouses are characterized by the fol-
lowing parameters: modern single-story warehouse
buildings with ceiling heights from 10 to 12 meters;
concrete floors with anti-dust coating, load capacity —
from 5 t/m?; automated warehouse management sys-
tems (WMS); autonomous engineering systems with
redundancy; professional fire safety system with au-
tomatic fire extinguishing; access control system and
24/7 security; a sufficient number of loading docks (1
per 500-700 m2).

Class B warehouses have the following character-
istics: one or two-story buildings with ceiling heights
from 6 to 9 meters; concrete or asphalt floors, load
capacity — from 3 to 5 t/m2; basic warehouse manage-
ment systems; a limited number of loading docks (1
per 1000-1500 m2); availability of office spaces and fire
alarm systems. These are often reconstructed facilities
from the Soviet period.

Class C and D warehouses include: for class C —
mainly repurposed manufacturing facilities from the
Soviet era; for class D — unheated premises, hangars,
basements, garages, etc. These warehouses are charac-
terized by a lack of specialized equipment, limited capa-
bilities for efficient logistics, and minimal security levels
and are gradually exiting the commercial rental market.

According to Knight Frank’s 2023 research, the
structure of Ukraine’s warehouse market by facility
class in 2020-2023 was as follows: class A — 30%,
class B — 60%, classes C and D — 10%. According
to forecasts for 2025, the share of class A warehous-
es may increase to 35—40%. This distribution differs
significantly from the market structures of developed
European countries, where class A warehouses account
for 60—70% of the market [2].

An important aspect of warehouse facility quality
is their energy efficiency and compliance with environ-
mental standards. According to 2022 data, only 15%
of Ukrainian warehouse facilities have international
energy efficiency certificates, such as BREEAM or
LEED. However, a positive trend is that almost all new
warehouse complexes built in 2020-2025 are designed
with modern environmental requirements in mind.
By 2025, the share of certified facilities is projected to
reach 25-30% [3].

The quality of warehouse facilities directly affects
their cost. According to the Ukrainian Logistics As-
sociation data for 2020-2023, the average rental rate
for class A warehouses in the Kyiv region before the
full-scale war was 5—6 dollars per m? per month, for
class B warehouses — 3—4 dollars, for class C — 2-3
dollars. Military actions caused volatility in rental
rates, but analysts predict market stabilization by
2025 with a possible increase in rates by 10-15% for
class A properties [4].

It should be noted that military actions have stim-
ulated growing demand for warehouse facilities with

enhanced protection levels — particularly facilities
with bomb shelters and autonomous power supply
systems. According to 2022—2023 data, this is form-
ing a new standard for warehouse facility quality in
Ukraine, which market analysts are already calling
“class A+” and predict that by 2025, such facilities
will constitute up to 10% of the premium market seg-
ment [5].

Military operations on the territory of Ukraine,
which began in 2014 and significantly intensified in
February 2022, have had a dramatic impact on the
country’s warehouse infrastructure. According to the
Ministry of Economy of Ukraine, as of August 2023,
more than 15% of the country’s professional warehouse
facilities have been directly damaged or destroyed, and
about 20% are in temporarily occupied territories and
inaccessible for use by Ukrainian companies [1].

The warehouse infrastructure in Kharkiv, Kyiv,
Chernihiv, Zaporizhzhia, Mykolaiv, and Kherson re-
gions suffered tremendous losses. Particularly sig-
nificant was the destruction in logistics hubs around
Kharkiv, Bucha, Irpin, Hostomel, Makariv, and Brova-
ry. According to expert estimates, restoring destroyed
facilities will require capital investments of more than
1.2 billion US dollars [2].

The first stage (February-March 2022): Large-scale
destruction of warehouses in the northern and eastern
regions of Ukraine, stoppage of most logistics opera-
tions, and a critical shortage of warehouse capacity
for humanitarian cargo.

The second stage (April-August 2022) is the par-
tial restoration of logistics operations, rapid growth in
demand for warehouse space in western regions due
to business relocation, and restructuring of supply
chains.

Third stage (September 2022 — present): Market
adaptation to military realities, beginning of ware-
house reconstruction in de-occupied regions, forma-
tion of new logistics hubs taking into account security
factors.

In addition to physical destruction, military actions
have caused significant changes in the warehouse real
estate market. First, there was a cardinal reorienta-
tion of logistics flows from the eastern and southern
directions to the western, which led to a shortage of
warehouse space in regions bordering the EU. Second,
a new category of specialized warehouses emerged —
for storing humanitarian aid and military property,
which have unique security and confidentiality re-
quirements [3].

It is worth noting that specific positive trends have
emerged as a reaction to military challenges. In par-
ticular, the implementation of warehouse automation
and robotization technologies has accelerated, reduc-
ing dependence on human resources in mobilization
conditions. Also, attention has increased to creating
a distributed network of smaller warehouses instead
of concentrating goods in large logistics centers, which
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reduces the risks of complete inventory loss in case of
missile attacks [4].

Underground warehouse facilities and bomb shel-
ters, previously not considered commercially attractive
objects, gained special importance during the war.
According to the consulting company CBRE Ukraine,
about 5% of all warehouse operations in 2022-2023
occurred in underground facilities equipped with se-
curity requirements in mind [5].

The development of warehouse infrastructure in
Ukraine is significantly influenced by global logistics
trends, forming new requirements for functionality,
technological equipment, and location of facilities.
Market analysis reveals key trends transforming the
warehouse sector [1].

E-commerce growth: The volume of the online mar-
ket in Ukraine grew by 41% in 2020 and 15% in 2021,
reaching 4 billion US dollars. 2022-2023, despite the
war, the sector grew by 7-12% annually. This stim-
ulates demand for fulfillment centers — specialized
warehouses for processing online orders. According
to forecasts, by 2025, more than 25% of all warehouse
space in Ukraine will serve e-commerce needs [2].

Automation: Implementation of warehouse manage-
ment systems (WMS), automated storage and retrieval
systems (AS/RS), and picking robots increases opera-
tional efficiency. According to the Ukrainian Logistics
Association (2023), only 20% of professional warehouses
in Ukraine have fully automated management systems,
compared to 70% in EU countries. By 2025, the share
of automated warehouses may increase to 35-40% due
to enhanced investments in the post-war period [3].

Sustainability: Modern warehouse complexes have
solar panels, rainwater collection systems, LED light-
ing, and efficient thermal insulation. The 2023 energy
audit showed that such solutions reduce operational
costs by 25-30%. Currently, only 15% of Ukrainian
warehouses have international environmental certif-
icates BREEAM and LEED, but by 2025, this share
among new facilities may reach 30% [4].

Omnichannel approach: Integration of different
sales channels requires flexibility of warehouse prem-
ises. In 2023, about 65% of large retailers in Ukraine
implemented an omnichannel strategy, 22% more than
in 2020. This creates demand for multifunctional logis-
tics centers that combine the functions of a traditional
warehouse, fulfillment center, and sorting center. By
2025, demand for such universal facilities will increase
by 40-45% [5].

The development of Ukraine’s warehouse infra-
structure faces several serious challenges and prob-
lems that slow down the modernization of the industry
and reduce its competitiveness at the international
level. Analysis of these obstacles is necessary for an
effective warehouse sector development strategy [1].

Physical security: Risks of missile strikes and oc-
cupation of territories are the primary challenge for
the industry.
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Investment limitations: High interest rates and lim-
ited access to capital restrain the sector’s development.

Infrastructure problems: Insufficient development
of transport networks complicates logistics operations.

Personnel challenges: Shortage of qualified person-
nel due to mobilization and migration.

Administrative barriers: Complex permitting pro-
cedures and bureaucracy slow down project imple-
mentation.

The most pressing problem today is the security
challenges associated with military actions. The risks
of missile strikes, artillery attacks, and possible oc-
cupation of territories deter investors from investing
in new warehouse facilities. According to a study by
CBRE Ukraine, in 2022, the volume of investments in
warehouse real estate decreased by 85% compared to
2021, and the commissioning of new facilities decreased
by 70%. Most development projects in Ukraine’s east-
ern and southern regions were frozen indefinitely [2].

Limited access to financial resources is a significant
industry development obstacle. The high cost of credit
in Ukraine (15-20% per annum for business loans)
makes the construction of new warehouse complex-
es economically unfeasible for many developers. At
the same time, international investors show caution
regarding the Ukrainian market due to high risks.
Even state business support programs, such as “5—
7-9%”, have limited capabilities for financing large
infrastructure projects. According to the NBU, during
2020-2023, the share of investment loans in logistics
infrastructure was only 3.5% of the total volume of
corporate lending [3].

A significant problem remains the insufficient de-
velopment of related transport infrastructure. Poor
road quality in many regions, limited capacity of bor-
der crossing points, and inadequate electrification of
railways are all factors that complicate logistics oper-
ations and reduce the attractiveness of investments
in warehouse facilities. According to World Bank es-
timates for 2021, only 43% of Ukrainian roads meet
international quality standards, negatively affecting
overall logistics efficiency. According to the Logistics
Performance Index (LPI) of 2022, Ukraine ranks 69th
among 160 countries globally, significantly lower than
most European countries [4].

The personnel problem is also acute for the indus-
try. Military mobilization, labor migration, and insuf-
ficient professional training have caused a shortage of
qualified warehouse workers, logisticians, and manag-
ers. According to the Ukrainian Logistics Association,
as of 2023, more than 65% of warehouse enterprises
are experiencing a personnel shortage, forcing them
to increase salaries and invest in automation. A labor
market study in 2022-2023 showed that the average
wage in the warehouse sector increased by 35%, but
this did not solve the problem of staff shortages [5].

Administrative barriers and bureaucratic obstacles
remain a separate challenge. Complex and lengthy
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procedures for obtaining construction permits, con-
necting to utilities, and certification of warehouse
premises significantly increase the implementation
time for new projects. According to the Doing Business
2020 study, it takes an average of 2-3 years from the
idea to commissioning a new warehouse complex in
Ukraine, while in EU countries, this figure is 12-18
months. Despite the implementation of electronic
permitting systems in 2021-2022, bureaucratic pro-
cedures remain a significant obstacle to the rapid de-
velopment of the industry [6].

Despite numerous challenges, the warehouse sector
of Ukraine has significant potential for development
and modernization. Analysis of international experi-
ence and local trends allows identifying key promising
directions for the development of warehouse infra-
structure that can ensure its competitiveness in the
medium and long term [5].

There are four key directions for the modernization
of warehouse facilities:

1. Security-oriented architecture — Development of
impact-resistant structures, underground levels, and
backup power supply.

2. Digitalization and automation — Implementation
of IoT, predictive analytics, and robotic systems.

3. Energy independence — Transition to renewable
energy sources, carbon footprint reduction.

4. Network optimization — A distributed system of
small and medium-sized warehouses instead of large
centers.

One of the most promising directions for modern-
ization is implementing the “smart warehouse” con-
cept, based on the use of the Internet of Things (IoT),
artificial intelligence, big data, and cloud technologies
to optimize warehouse processes. These technologies
allow automation of routine operations, forecasting
needs for warehouse capacity, minimizing human
errors, and significantly increasing productivity. Ac-
cording to Gartner research (2023), implementing com-
prehensive Smart Warehouse solutions has already
increased the efficiency of warehouse operations by
35-42% and reduced operational costs by 18-25% in
2020-2023 [6].

Developing and implementing a security-oriented
architecture for warehouse complexes becomes espe-
cially important in the context of military threats. This
includes designing buildings with increased resistance
to explosions and shelling, creating underground levels
for storing the most valuable goods, implementing
autonomous power supply systems, developing plans
to evacuate goods rapidly, etc. According to research
by the Ukrainian Construction Association (2022), the
cost of such security solutions in 2020-2022 was an
additional 15-20% of the total construction cost, and
in 2023-2024, it increased to 22—-28%, but significantly
reduces the risk of losses in case of military actions [1].

Energy independence and environmental sustain-
ability are becoming critically important aspects of

warehouse modernization. Installation of solar panels,
wind generators, use of heat pumps, implementation
of heat recovery systems, and rainwater collection re-
duce negative environmental impact and significantly
lower operational costs in the long term. According
to data from the European Logistics Association for
2022-2023, energy-efficient warehouse complexes
demonstrate 45-55% lower electricity costs compared
to traditional facilities, which is especially relevant in
the conditions of the energy crisis of 2022—2023 [3].

A promising direction is also the transformation
of the warehouse network from a “large central hubs”
model to a more flexible and distributed system with
a more significant number of smaller warehouses clos-
er to end consumers. This model has several advantag-
es: it is less vulnerable to military attacks, provides
faster delivery of goods to end consumers, and allows
a more flexible response to changes in demand. Accord-
ing to the Ukrainian Logistics Association (2024), the
concept of “micro-fulfillment” — creating small ware-
house units within cities — shows a growth of 78%
in 2022—-2024 and is actively implemented by leading
logistics operators in Ukraine, such as Nova Poshta
Meest, and Glovo [2].

An important direction is integrating warehouse
infrastructure into global logistics chains by imple-
menting unified standards, information systems, and
customs protocols. According to Eurostat (2023), after
the opening of logistics corridors between Ukraine
and the EU in 2022-2023, the volume of freight trans-
port increased by 32%, and investments in border
warehouse infrastructure increased by 45%. Sim-
plifying customs procedures under the Association
Agreement and using joint digital platforms for co-
ordinating freight transportation, implemented in
2021-2023, create additional opportunities for de-
veloping cross-border logistics and related warehouse
infrastructure [7].

Conclusions and Recommendations

The analysis of the current state of Ukraine’s ware-
house infrastructure allows us to formulate several
general conclusions and practical recommendations
for its further development and modernization based
on statistical data from 2020-2025 [1].

Ukraine’s warehouse infrastructure is character-
ized by an insufficient volume of modern Class A facili-
ties (only 23% of the total volume in 2023, according to
CBRE Ukraine [5]), uneven geographical distribution
(87% of professional warehouses are concentrated in
the Kyiv region as of 2022) and a high level of phys-
ical and moral deterioration of Soviet-era facilities.
Military actions have led to the loss of about 25% of
warehouse capacity (according to estimates by the Kyiv
School of Economics, 2023) and a radical transforma-
tion of logistics flows with an emphasis on the western
regions of the country, where warehouse vacancy de-
creased from 21% in 2021 to 3.8% in 2023 [6].
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The main development trends are digitalization
and automation of warehouse processes (investments
in this area increased by 34% in 2021-2023 according
to the Ukrainian Logistics Association [7]), implemen-
tation of environmental standards (over 40% of new
projects in 2022-2024 meet BREEAM standards),
transformation of warehouses into multifunctional
logistics centers and adaptation of infrastructure to
security requirements in conditions of military threats.
There is also growing demand for warehouse space
from the e-commerce sector (up 46% in 2020-2023,
according to the Association of Retailers of Ukraine
[3]) and relocated enterprises (which accounted for
28% of new lease agreements in 2022-2023).

The main obstacles to the development of the ware-
house sector remain security risks, limited access to
financing (only 7% of projects received bank lending in
2022 according to the NBU), insufficient development
of associated transport infrastructure (the infrastruc-
ture quality index according to the World Bank de-
creased from 2.84 in 2020 to 2.56 in 2022 [27]), short-
age of qualified personnel (52% of companies note this
problem as critical according to a PwC Ukraine 2023
survey) and administrative barriers. These challeng-
es require a comprehensive approach from the state,
business, and international partners.

Based on the analysis conducted, the following
recommendations can be proposed for various stake-
holders:

Recommendations for Government Authorities:

1. Develop a state program for the restoration and
development of warehouse infrastructure with an em-
phasis on security and energy efficiency by the Na-
tional Economic Strategy 2030 (updated in 2022) [8]

2. Introduce tax incentives for investments in ware-
house real estate in priority regions, which can in-
crease the volume of investments by 15-20% according
to BRDO estimates (2022)

3. Simplify permitting procedures for the construc-
tion and modernization of warehouses, which will re-
duce project implementation times by 30%

4. Integrate warehouse infrastructure development
into national transport strategies, taking into account
new logistics corridors for 2023-2025

Recommendations for Business:

1. Invest in automation and robotization of ware-
house processes, which, according to Chechet and
Ponomarenko (2022), can increase productivity by
25-30% [29]

2. Implement a distributed warehouse network
model with small regional hubs, which reduces logis-
tics risks by 40%, according to PwC research (2023)
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3. Develop specialized segments (pharmaceutical,
cold storage, etc.), demand for which is growing annu-
ally by 18-22% (2021-2023)

4. Improve the energy efficiency of existing facili-
ties, which, according to the Ukrainian Green Building
Council (2022), reduces operating costs by 15-20% [15]

Recommendations for International Partners:

1. Provide technical assistance for the implemen-
tation of international standards, which increases the
investment attractiveness of facilities by 25% (Inter-
national Finance Corporation, 2023)

2. Ensure access to concessional lending for recov-
ery projects (according to IFC, the need for such in-
vestments for 2023-2025 is estimated at $2.8 billion)

3. Promote the integration of Ukrainian warehouse
infrastructure into European logistics networks by the
pathways identified in the study by Hrynchak and
Davydenko (2023) [33]

4. Support training and exchange of experience in
the field of modern warehouse technologies, which can
reduce the personnel shortage by 30% by 2025

In preparation for post-war reconstruction, the
transition from a reactive approach to proactive stra-
tegic planning for the development of warehouse in-
frastructure is significant. According to World Bank
estimates (2023), creating a network of modern, secure,
energy-efficient, and technologically equipped ware-
house complexes can improve Ukraine’s position in
the Logistics Performance Index by 12—15 points by
2025. This should become one of the economic policy
priorities, as it directly affects the competitiveness of
Ukrainian goods in global markets and the efficiency
of logistics processes.

The issue of training personnel to work with mod-
ern warehouse equipment and information systems
deserves special attention. According to research by
Hryhorak M.Y. (2020-2022), the shortage of qualified
logistics specialists is 15-18 thousand people annually
[2]. Modernization of curricula in specialized educa-
tional institutions, development of dual education,
and creation of corporate training centers can be es-
sential steps in overcoming the personnel shortage in
the industry.

Implementing the proposed recommendations will
restore warehouse capacity lost during the war and
qualitatively transform the entire industry according
to modern global standards and requirements. Accord-
ing to Cushman & Wakefield forecasts (2023), if the
recommendations are implemented in 2025, we can
expect an increase in the volume of quality warehouse
real estate by 22—25%, creating a reliable foundation
for Ukraine’s post-war economic growth [6].
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ntroduction. As one of the largest video platforms

in the world, YouTube actively uses Al-based algo-
rithms to personalize content, manage recommenda-
tions, and optimize advertising. However, with the
development of technologies such as generative neural
networks, transformers, and reinforcement learning,
the capabilities of YouTube’s algorithms can signifi-
cantly expand. This opens up new possibilities, but
also raises questions about transparency, ethics, and
the impact on society. In this article, we will consider
how the evolution of AI may change YouTube and what
challenges this may entail. Particular attention will
be paid to the impact of generative AI models such
as DALL-E, MidJourney, and ChatGPT on content
creation and audience engagement.

Evolution of Recommendation Algorithms

YouTube’s current algorithms are already complex
systems that analyze huge amounts of data. They take
into account viewing history, time spent on the plat-
form, user preferences, and even interactions with
content (likes, dislikes, comments). However, with the
introduction of more advanced Al models, such as GPT
(Generative Pre-trained Transformer) and other neu-
ral networks, recommendations can become even more
accurate and personalized.

One of the key areas of development is deep person-
alization. Future algorithms will be able to take into
account not only the explicit preferences of users, but
also their emotional state, viewing context, and even
biometric data if such technologies are integrated. For
example, Al will be able to analyze the user’s facial
expressions via camera or their voice commands to
offer content that matches their current mood. This
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can significantly increase engagement, but will also
raise questions about data privacy.

Another important aspect is contextual under-
standing of content. Current algorithms mainly work
with metadata, such as titles, descriptions, and tags.
However, future systems will be able to analyze the
video content itself, recognizing objects, speech, emo-
tions, and semantic connections. For example, Al will
be able to determine that a video discusses a specific
scientific topic and suggest it to users interested in this
area, even if the video title does not explicitly state it.
This will make recommendations more relevant, but
will also require significant computing resources.

In addition, the development of reinforcement
learning will allow YouTube algorithms to adapt in
real time. For example, if a user begins to skip a cer-
tain type of content, the system will be able to instant-
ly adjust recommendations to keep their attention.
This can lead to a more dynamic and personalized
experience, but it will also increase the “filter bubble”
effect, limiting users in the variety of content.

Generative Al and Content Creation
With the advent of generative AI models like
DALL-E, MidJourney, and ChatGPT, content creation
is becoming more accessible and automated. These
technologies are already having a significant impact
on digital platforms, including YouTube, and their role
will only increase in the future.

DALL-E: Next-Generation Visual Content

Developed by OpenAl, DALL-E is a generative mod-
el that can generate images based on text descriptions.
For YouTube, this technology could be a powerful tool
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for creating unique visual elements such as video cov-
ers, animations, and even background images. For
example, content creators will be able to generate per-
sonalized illustrations for their videos without the
help of designers. This will lower the barrier for new
creators and speed up the content production process.

In addition, DALL-E can be used to create interac-
tive elements in videos. For example, YouTube could
implement a feature that allows viewers to generate
their own images based on the content they watch.
This will increase engagement and make the platform
more interactive. However, such capabilities will also
require the development of control mechanisms to pre-
vent abuse, such as the creation of inappropriate or
harmful content.

MiddJourney: Art and Visual Aesthetics

MidJourney, another generative model for image
creation, has already gained popularity among artists
and designers due to its ability to create highly artistic
and stylized images. For YouTube, this technology
can become a tool for improving the visual appeal of
content. For example, creators will be able to use Mi-
dJourney to generate unique backgrounds, animations,
or even entire scenes for their videos.

In addition, MidJourney can be integrated into the
platform’s video editing tools. This will allow creators
to easily add artistic elements to their videos, making
them more professional and appealing to the audience.
However, as with DALL-E, it is important to consider

copyright and ethical issues, especially if the created
content is to be used for commercial purposes.

ChatGPT: Text Content and Audience
Interaction

Also developed by OpenAl, ChatGPT is a powerful
text generation tool. For YouTube, this technology can
be used in several key ways. First, ChatGPT can help
content creators write scripts, video descriptions, and
even titles. This will significantly speed up the content
preparation process and allow creators to focus on cre-
ativity rather than routine tasks.

Second, ChatGPT can be integrated into the com-
menting and audience interaction system. For exam-
ple, creators will be able to use Al to automatically
answer viewers’ questions or generate discussions in
the comments. This will increase engagement and
make audience interaction more dynamic.

In addition, ChatGPT can be used to create person-
alized recommendations. For example, Al will be able
to analyze user comments and queries to offer them
content that matches their interests. This will make
recommendations more accurate, but will also require
careful consideration of privacy and ethics.

Ethical and Social Implications
As YouTube’s algorithms evolve, serious ethical
questions arise that require careful consideration. One
of the most pressing is the problem of filter bubbles.
More accurate recommendations can increase the echo
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chamber effect, limiting users’ exposure to a variety
of content. If Al only suggests content that matches
a user’s current interests, this can lead to a narrow
worldview and a decrease in critical thinking.

Another serious problem is manipulation and
misinformation. Generative Al can be used to create
deepfakes and spread misinformation. For example,
attackers can create fake videos with famous people
that will look completely realistic. This threatens the
trust in the platform and requires the development of
new mechanisms for verifying content.

In addition, the introduction of more advanced algo-
rithms can lead to an increase in the collection of user
data. To improve the accuracy of recommendations,
the platform can begin to collect more information,
including biometric data, location, and even emotional
state. This threatens user privacy and requires the
development of strict regulatory measures.

Impact on content creators and advertisers
For content creators, the changes to YouTube’s al-
gorithms could mean both opportunities and challeng-
es. One key aspect is content optimization. Creators
will have to adapt to the new algorithms to ensure
their videos remain visible. For example, if Al starts

taking into account the emotional reactions of viewers,
creators will have to pay more attention to how their
content affects their audience.

Another important aspect is monetization. The
introduction of Al could change approaches to adver-
tising, for example, through personalized ads created
in real time. This could improve the effectiveness of
advertising, but will also require content creators to
work more closely with advertisers.

For advertisers, this opens up opportunities for
more precise targeting, but also requires adapting to
new formats and technologies. For example, adver-
tisers can start using generative Al to create unique
advertising campaigns tailored to each user. This will
make advertising more effective, but will also require
significant investment in new technologies.

Conclusion. The future of YouTube’s algorithms
is closely tied to the development of artificial intelli-
gence, and the changes brought about by technologies
like DALL-E, MidJourney, and ChatGPT will have
far-reaching consequences. These tools are already
demonstrating how generative Al can simplify content
creation, make it more personalized, and make it more
interactive. However, their implementation also poses
serious challenges for the platform and society related
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to ethics, privacy, and information quality. Ultimately,
YouTube’s success in the era of digital transformation
will depend on how well the platform can find a bal-
ance between innovation and protecting the interests
of all ecosystem participants. This includes not only
the implementation of new technologies, but also the

development of strict ethical standards, transparent
moderation mechanisms, and effective tools to combat
disinformation. Only then can YouTube remain the
leading video platform that not only entertains, but
also inspires, educates, and unites people around the
world.
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ntroduction. In today’s world, artificial intelligence

technologies have become an integral part of every-
day life. Revolutionary changes in e-commerce have
made artificial intelligence (AI) a key tool for creating
a unique shopping experience.

The development of machine learning algorithms
enables online stores to analyze vast amounts of data
on user behavior, preferences, and purchase history.
Based on this analysis, precise product recommenda-
tions are generated that may interest a specific cus-
tomer [1].

The aim of this article is to describe the methods
of applying artificial intelligence for personalizing on-
line shopping and to determine the directions for its
further development.

Research Methods. The following research meth-
ods were used in this article: a study of theoretical
approaches on the research topic, system and func-
tional approaches, data collection and analysis from
the global Internet, and a scientific analysis of model
architecture selection.

Essence and Relevance of Online Shopping
Personalization. The revolution in online commerce
has led to a shift where every customer expects a per-
sonalized approach and relevant offers. Thanks to
artificial intelligence and big data, businesses can
anticipate customer needs even before they recognize
them themselves.

Personalization in e-commerce encompasses mul-
tiple aspects, from adaptive website design to individ-
ualized pricing strategies and loyalty programs. This
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creates a unique shopping experience that enhances
customer satisfaction and boosts conversion rates.

The future of e-commerce is closely tied to further
advancements in personalization, which is no longer
just a competitive advantage but a necessity for sur-
vival in the digital marketplace [2].

The integration of Al-powered chatbots and virtual
assistants enables 24/7 customer support and assis-
tance in product selection. This is particularly crucial
in the face of growing competition in the e-commerce
sector.

It is predicted that the role of artificial intelligence
in online retail will continue to expand in the coming
years. Companies that fail to implement Al-driven per-
sonalization technologies risk losing their competitive
edge in the e-commerce market [3].

Thus, the application of artificial intelligence for
personalizing online shopping is not just a current
trend but a vital requirement for the successful growth
of modern e-commerce businesses.

The Role of Artificial Intelligence in Online
Shopping Personalization. The use of Al in e-com-
merce platforms involves leveraging advanced Al ca-
pabilities and machine learning tools for data analysis.
It enables automation, helps predict consumer behav-
ior, and optimizes operations. Figure 1 illustrates the
advantages of using Al for online shopping personal-
ization.

With the rapid growth of e-commerce, global pay-
ment fraud has become a pressing issue. Al-powered
fraud detection can provide crucial protection by
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Fig. 1. Advantages of Using Al in Online Shopping Personalization
Source: developed by author

quickly identifying potential threats, preventing fi-
nancial losses, and enhancing trust in transactions.

Al tools in e-commerce, such as chatbots for cus-
tomer support, can offer 24/7 assistance, which is
a critical factor in customer retention. Negative ex-
periences with call centers drive 60% of consumers to
switch brands. Additionally, for 70% of brands, cus-
tomer service directly impacts performance and brand
loyalty. The key role of customer service in brand loy-
alty is evident, making Al-driven support a necessity
in modern business strategies [4].

The use of Al in e-commerce enhances logistics by
providing data-driven insights for demand forecasting,
inventory management, and recommending efficient
delivery routes — effectively solving the “traveling
salesman problem”. This can significantly improve
delivery times and increase cost efficiency in the global
e-commerce logistics market.

This transformative technology helps predict de-
mand, minimizes excess inventory, and offers rec-
ommendations for supply chain optimization — an
evolving aspect of modern supply chain management.
Al-driven solutions ensure customer satisfaction and
maintain a competitive edge by ultimately reducing
delivery times and lowering costs [5].

Al-powered predictive analytics for inventory man-
agement in e-commerce can help eliminate demand-
supply imbalances.

The implementation of Al-driven inventory optimi-
zation has shown promising results in reducing excess
stock and significantly cutting warehouse costs. Effi-
cient inventory management is becoming a necessity
for substantial cost savings and improved operational
efficiency in the highly competitive retail sector.

The rapid growth of voice commerce is reshaping
the retail landscape. Consumer preferences are driving
this evolution: 22% of shoppers prefer making direct
purchases via voice commands, while 17% use them

for reordering. Notably, 71% of consumers favor voice
search over manual text input. The integration of
Al-powered voice recognition technology has funda-
mentally shifted retail paradigms, offering enhanced
convenience and accessibility for customers seeking
a seamless shopping experience.

Al plays a crucial role in personalizing the user
experience, especially in online retail. By analyzing
past purchases and browsing behavior, Al can tailor
a user’s homepage to showcase products that match
their preferences. Personalized recommendations ac-
count for 30% of e-commerce site revenues.

As the digital landscape evolves, Al is expected to
handle 70% of all customer interactions, emphasizing
its transformative impact and the increasing reliance
on Al to deliver individualized and engaging consumer
experiences in e-commerce.

Al-driven visual search and image recognition
are also transforming e-commerce. Users can search
for products using images, enriching their shopping
experience and making product discovery seamless.
The significance of this technology is evident, as 36%
of consumers have used visual search systems, with
more than half emphasizing the importance of visual
information over text when shopping online.

Moreover, 55% of consumers acknowledge that vi-
sual search tools significantly influence their style and
taste. Online behavior reflects this shift: image-based
search accounts for 27% of core search functionalities.
The integration of Al into visual search options is un-
doubtedly transforming how consumers interact with
e-commerce platforms, emphasizing the power of vi-
sual information in the shopping process [6].

Al-driven real-time data in e-commerce can be
a game-changer. By continuously monitoring website
traffic, Al provides the necessary insights to make
instant adjustments, ensuring a seamless browsing
experience and personalized interactions for each user.
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This optimization greatly enhances user satisfaction
and engagement — both critical success factors.

The ability to adapt and personalize user expe-
riences in real-time makes Al an indispensable tool
for modern e-commerce, improving not only customer
satisfaction but also overall business efficiency.

Additionally, 64% of marketing executives recognize
the crucial role of data-driven marketing in the global
economy. It is fundamental to customer acquisition
(54%) and retention (50%), while 67% of marketers
believe it increases decision-making speed and accu-
racy [7].

Examples of AI Applications for Online Shop-
ping Personalization. Founded in the U.S. in 1994,
Amazon is one of the first e-commerce companies that
continues to thrive today.

Amazon’s constant drive for innovation and im-
provement led it to become a pioneer in e-commerce
personalization, introducing it more than 20 years ago.
Over time, this technology has only improved, making
Amazon a prime example of personalized e-commerce.

Amazon provides a highly personalized shopping
experience for all its users. The company focuses on
making shopping easier for customers. Its advanced
recommendation system, along with various other per-
sonalized features, enables this seamless and tailored
shopping experience.

Amazon tracks every action its customers take us-
ing Big Data Analytics, which serves as the foundation
of its successful personalization strategy.

Al-powered personalized recommendations act as
a virtual shopping assistant for each customer, pro-
moting products based on their interests and offering
suggestions across different categories. This approach
significantly boosts Amazon’s revenue through up-
selling and cross-selling.

Amazon has reported that 35% of its sales come
from personalized recommendations.

The company employs an aggressive personaliza-
tion strategy, leveraging multiple data points at every
customer touchpoint throughout the shopping journey.

Amazon’s personalization strategy is highly ag-
gressive and involves tailoring the shopping experi-
ence based on multiple data points at every customer
touchpoint throughout the purchase journey.

Since Amazon operates exclusively in the e-com-
merce space, without any physical presence, its ag-
gressive personalization system helps the company
maintain its leadership, as well as sustain customer
engagement and satisfaction [8].

Best Buy has established itself as a leading elec-
tronics retailer in the United States and has expanded
its presence into Mexico and Canada.

Unlike Amazon, Best Buy operates both online and
offline, and they have leveraged this to their advantage
when it comes to personalization.

In addition to personalizing their website and
e-commerce app through machine learning and
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data-driven product recommendations, as well as per-
sonalized email campaigns, Best Buy has also found
smart and effective ways to integrate online and offline
personalization.

One unique personalization feature is the “Local
Store Mode” in their mobile app. As soon as a customer
enters a Best Buy store, this feature is automatical-
ly activated, sending personalized push notifications
tailored to the inventory of that specific store location.

Best Buy reported that 72% of customers using its
app enter stores with items already in their online
carts. The “Local Store Mode” feature notifies the cus-
tomer if an item in their cart is available in the store
and provides other relevant offers.

Another example of e-commerce personalization is
the “On My Way” feature, which alerts store staff when
a customer arrives to pick up their online order. This
ensures that the customer receives fast and seamless
service.

Best Buy is a prime example of personalization
in e-commerce, demonstrating how companies oper-
ating both online and offline can use personalization
to enhance customer service across both platforms
simultaneously.

This approach to adopting innovative features has
helped Best Buy remain competitive against giants
like Amazon and Target.

Netflix, the world’s largest streaming service, has
become a global phenomenon. Personalization plays
a key role in this success.

According to Netflix, 80% of what people watch on the
platform comes from its personalized recommendation
algorithms. With the overwhelming number of shows
and movies constantly growing on Netflix, finding some-
thing to watch can become exhausting for users. The per-
sonalized recommendation system is designed to address
this challenge. Netflix’s machine learning algorithms
process vast amounts of data and recommend shows and
movies tailored to each user’s unique tastes [9].

Netflix goes beyond just personalized recommen-
dations by tailoring its promotions, messaging, page
generation, and even the display of show images/post-
ers to meet the needs of different audience segments.

The company focuses on using advanced mathemat-
ical machine learning to personalize every possible
aspect of its service, ensuring a truly individualized
experience for each user.

Spotify, one of the world’s leading music streaming
platforms, competes with Apple Music and Pandora,
and serves as another prime example of e-commerce
personalization.

One of Spotify’s standout personalization features
is “Discover Weekly”—a personalized playlist deliv-
ered to each user every week. This playlist combines
a user’s personal listening data with data from users
who have similar listening profiles, creating a curated
selection of songs almost perfectly matched to each
listener’s musical taste.
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Spotify has found that users spend more time lis-
tening to personalized playlists, further emphasizing
the effectiveness of their personalization strategy.

The personalization strategy benefits both artists
and music lovers. More artists gain visibility, and us-
ers enjoy a higher-quality service with tailored music
experiences.

E-commerce personalization is also steadily grow-
ing in the aviation industry, as companies begin to
recognize the advantages of personalization. EasyJet
was one of the first airlines to adopt personalization,
making it a notable example of e-commerce personal-
ization within the aviation sector.

To mark its 20th anniversary, EasyJet launched
a personalized email marketing campaign, which
turned out to be a massive success. The campaign,
titled “How 20 Years Flew By”, was built using data
from each customer’s travel history with EasydJet over
the years.

The personalized emails included images and links
that showcased the journey of each customer, from their
first flight with EasydJet to their future trips. This per-
sonalized and emotional campaign resulted in a 100%
increase in performance compared to the average email
metrics for EasyJet. The click-through rates increased
by 25%, and in all markets, 7.5% of customers who re-
ceived a personalized email made a booking within the
next 30 days. Specifically, in the Swiss market, there
was a 30% increase in conversion rates [10].

There are many other ways that airlines can op-
timize their e-commerce through real-time personal-
ization on a daily basis, maximizing the benefits from
personalized customer interactions.

Example of Implementing a Program to Seg-
ment E-Commerce Customers into Groups. The
program processes a CSV file containing data on cus-
tomer purchases and generates a new file in the same
format, where customers are grouped into clusters
with assigned numbers (an example is shown in Ta-
ble No. 1).

The result of clustering is recorded in the output
CSV document, mapping each customer to a specific
cluster (an example is shown in Table No. 2).

Table No. 3 presents the data types used to de-
scribe the columns of the input and output files (CSV
format).

To solve the given task, key tools of Python devel-
opment were utilized. The core functionality was pro-
vided by three fundamental libraries: Scikit-learn,
responsible for the algorithmic component of clustering
and performance evaluation; pandas, for manipulating
tabular data; and Matplotlib, which enables the cre-
ation of clear 2D and 3D visualizations of the results.

After installing the necessary software, the infor-
mation database was loaded. The source was an active
online store that provided data in CSV format. The
dataset structure included three main parameters: the
unique customer ID (IdClient), the timestamp of the
transaction (InsertDate), and the purchase amount
(sumTotal).

Based on the prepared database, a machine learn-
ing system was implemented, capable of analyzing and
processing the provided data according to the specified
parameters.

To analyze the time intervals between purchases,
the datetime library was integrated, and a custom
function called delta_date was developed. It calculates
the difference between the current date and the trans-
action date in days.

A new data table is created in the system, initially
empty. It is intended to store three key metrics for
each customer: frequency of their activity, number of
purchases, and total spending.

The classification system assumes distributing cus-
tomers on a five-point scale. Special attention is given
to the recency of purchases: the highest score of R = 5 is
assigned to the most active customers with recent pur-
chases, while those inactive for a long time receive the
minimum score of R = 1. This segmentation allows the en-
tire customer base to be divided into five clear categories.

The encode functionality enables processing of the
input DataFrame by applying a specified operation to
a particular column, using the complete customer da-
tabase. During the analysis of purchasing activity, all
customers are classified into five categories. The sys-
tem takes into account the chronology of transactions,

Table 1
Description of columns in the input file (CSV format)
Ne Name Type
1 Customer ID GUID
Date and time of purchase DateTime
3 Purchase amount Money
Table 2
Description of columns in the output file (CSV format)
Ne Name Type
1 Client ID GUID
2 Cluster Number Cluster

93



// TexHiuHi Hayku // // Mi>xnapogHuit HaykoBui xypHan «lutepHayka» // Ne 3 (170), 2025

Table 3
Data types used to describe the columns of the input and output files
(CSV format)
Type Description Format
GUID Global Unique Identifier XXXXXXXX-XKXXX-XXXX-XXXX-XXXXXXXXXXXX~, where each x is
a value from 0-9 or a-f.
In the format: yyyy-MM-dd HH: mm: ss.fff, where:
yyyy — year,
MM — month,
) . dd — day,
DateTime Date and Time HH — hour,
mm — minute,
ss — second,
fff — millisecond.
In the form of a decimal number, where the integer part rep-
Mon Monetary amount resents rubles and the fractional part represents kopecks.
oney onetary a The fractional part is separated from the integer part by
a comma.
Cluster Cluster number An integer from 1 to 3.

identifying the most recent purchase for each custom- segmentation by the monetary criterion was per-
er. The customer activity rating is indicated by the formed: the highest spending corresponds to a value
value F: the most active customers are assigned the of M =5, and the lowest to M = 1.
highest score, F = 5, while those with the least activ- The Scikit-learn library includes a built-in func-
ity receive F = 1. Each transaction is assigned a cor- tion that allows customers to be grouped into clusters.
responding identification code based on its temporal It was decided to create three customer clusters, so
proximity to the current moment. the n_clusters parameter was set to three. The seg-
A 3D visualization using Matplotlib was employed mentation of the customer base was performed using
to verify the data distribution, with recency, fre- k-means, one of the most widely used clustering algo-
quency, and monetary values plotted along the axes. rithms. Figure 3 shows how the algorithm divided the
The results are presented in Figure 2. In addition, data on a 3D plot.
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Fig. 2. 3D plot with the dimensions recency, frequency, and monetary
Source: developed by author
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Fig. 3. Data clustering algorithm
Source: developed by author

In conclusion, the DataFrame with clustering re-
sults is converted into a CSV format that is convenient
for further use.

Prospects for the Development of Artificial
Intelligence in Personalizing Online Shopping.
By adapting Al approaches to user needs, online stores
are beginning to offer unique, personalized recom-
mendations, which significantly enhance customer
satisfaction. These technological innovations not only
enable a deeper understanding of customer desires but
also greatly improve their interaction with e-commerce
platforms.

Artificial intelligence has the potential to radically
transform how people shop online. From product rec-
ommendations that best match individual preferences
to predicting future purchases based on previous inter-
actions, the possibilities and prospects appear endless.

Moreover, integrating Al into online shopping
contributes to more efficient inventory and logistics
management, ultimately reducing costs and improv-
ing service for end consumers. This opens the door
to a more personalized approach for each customer

while ensuring high efficiency and a more satisfying
shopping experience.

It is also important to note that progress in Al and
its application in online retail comes with numerous
challenges, including issues of data privacy and secu-
rity. Nevertheless, with the right approach and adher-
ence to necessary safety measures, the opportunities
for both retailers and customers can far outweigh the
existing risks [11].

Conclusion. In today’s world, where technology
is advancing at an incredible pace, one of the most
promising directions is the use of artificial intelligence
(AI) to enhance the quality of online shopping. The
application of Al in e-commerce opens up new horizons
for creating personalized customer experiences.

In conclusion, it can be confidently stated that ar-
tificial intelligence plays a key role in transforming
online shopping, making it more convenient, personal-
ized, and efficient. As technologies continue to evolve,
we can expect these trends to deepen and expand fur-
ther, undoubtedly having a significant impact on the
entire e-commerce industry.
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CYBERSECURITY MANAGEMENT STRATEGY
TO ENSURE THE PROTECTION OF PERSONAL
AND CORPORATE DATA

Summary. Cybersecurity encompasses a wide range of risks and measures that go beyond simply protecting personal data.
Currently, businesses and individuals face serious threats in the form of sophisticated cyberattacks. In this regard, the develop-
ment and application of cybersecurity in the field of information technology is a relevant and integral aspect in today’s world,
where information systems have become an important part of everyday life.

The purpose of the article is to analyze cybersecurity management to ensure the protection of personal and corporate data.

Key words: cybersecurity, personal and corporate data, cyberattacks, prevention.

C ybersecurity is the process of protecting systems,
networks and data from digital threats, and it
goes far beyond simply safeguarding personal infor-
mation. Effective cybersecurity plans must protect
against a wide range of threats, including ransomware,
phishing attacks, malware and complex persistent
threats. These threats can compromise not only the
confidentiality of individuals, but also the integrity
of an organization, business continuity, and financial
stability [5, p.6].

In the field of information technology, more and
more companies and organizations are realizing the
importance of cybersecurity and are paying a lot of
attention to it. They create special departments and
hire cybersecurity specialists to ensure reliable protec-
tion of information resources. In addition, the study
of cybersecurity helps to develop new methods and
technologies to protect against threats. Cybercrimi-
nals are constantly improving their methods, so it is
important to stay ahead of the curve and adapt to new
threats. Thus, the relevance of studying the develop-
ment and application of cybersecurity in information
technology is obvious. It helps to protect our digital
lives and ensure the security of users, organizations,
and nations [1].

The development and application of cybersecuri-
ty in the field of information technology is one of the
most urgent tasks of modern development. Due to the
increasing use of the Internet and digital technologies,
cybersecurity threats are becoming more serious and
widespread.

The protection of personal and corporate data is im-
portant to ensure the security of not only individuals
and organizations, but also society as a whole. Figure 1
summarizes some measures that can help protect data.

Trust and stability in I'T systems largely depend
on robust information security measures. Training
staff and implementing security awareness initiatives
play a vital role in maintaining digital safety. As in-
formation and communication technologies continue
to evolve, protecting computer networks from cyber-
criminal activities, unauthorized access, and various
security breaches has become a fundamental priority.
The field of cybersecurity focuses on establishing com-
prehensive defense mechanisms to safeguard digital
infrastructure and sensitive data across different plat-
forms and services.

With the growing sophistication of cyber threats,
organizations must prioritize comprehensive securi-
ty measures. Employee education initiatives, coupled
with detailed risk assessment procedures and strong
IT security frameworks, form the cornerstone of mod-
ern cybersecurity strategy, particularly since human
mistakes remain the primary vulnerability in most
security breaches [9].

There is no foolproof way for any company to avoid
a cyberattack, but there are a number of cybersecuri-
ty best practices that can help mitigate risk. Figure 2
summarizes some of the best practices for detecting
and preventing cyberattacks.

Modern cybersecurity solutions include a wide
range of tools, from antivirus software to password
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Fig. 1. Some measures to help protect data [3, p. 223]
Source: developed by author

Installing perimeter defenses to prevent attempted attacks and access to
known malicious sites.
Developing an incident handling strategy to ensure response to a security

Implement appropriate security measures, password rules and access controls\
for users.
Customized training of users on attack scenarios.
Establish a monitoring and detection program to identify and warn of

/
. . .. )
Using anti-malware programs such as antivirus.
Having a patch management procedure in place to address known software
vulnerabilities that hackers can exploit. )

Fig. 2. Best practices for detecting and preventing cyberattacks [11]
Source: developed by author
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management systems. These technologies provide
comprehensive protection, including data encryption,
penetration testing and web vulnerability scanning.

Utilizing advanced defenses such as firewalls and
incident response systems, cybersecurity software cre-
ates a strong barrier against various types of cyber-
attacks. Malware, ransomware, spyware and phishing
attacks are just some of the threats that enterprise
networks, mobile applications and software platforms
are protected against. In critical situations, these tools
also ensure disaster recovery and continuity of net-
work infrastructure.

Modern companies actively employ various cloud
platforms since relying on a single provider often
proves insufficient for their diverse requirements. This
multi-cloud approach is particularly common among or-
ganizations deploying containerized applications across
different cloud service providers’ infrastructures.

A crucial element in protecting these digital envi-
ronments is specialized security software. Through
encryption protocols and user authentication mech-
anisms, this technology safeguards critical systems
from various threats. The protective features extend
to defending against malicious programs that could
compromise processing efficiency, breach confidential
files, or inflict severe damage to computing infrastruc-
ture. Additionally, the software serves as a shield for
confidential user credentials, including financial re-
cords, payment information, and personal identifica-
tion numbers, preventing unauthorized access and
malware infiltration.

Cloud migration presents both opportunities and
challenges for modern enterprises. While organizations

can leverage numerous advantages from cloud adop-
tion, they must also navigate complex security land-
scapes that extend beyond conventional cybersecurity
measures. Whether deploying applications across hy-
brid environments, private infrastructure, or public
platforms, protecting various cloud components de-
mands specialized knowledge. Security professionals
need comprehensive expertise in safeguarding diverse
elements like serverless architectures, container or-
chestration systems including Kubernetes, virtual
machines, and other cloud-native workloads. This
heightened security awareness becomes crucial as tra-
ditional protection methods alone prove insufficient for
addressing cloud-specific vulnerabilities.

While on-premises IT systems provide increased
security and control over data, they are costly to im-
plement and require significant hardware purchases
and maintenance, limiting scalability. However, cloud-
based solutions, whether public, private or hybrid,
share many of the same security mechanisms as tra-
ditional approaches, but have unique security features.

Cloud adoption offers businesses unprecedented
agility and operational efficiency. Without waiting for
physical infrastructure deployment or hardware deliv-
ery, organizations can instantly leverage new services
and resources. The cloud’s on-demand nature enables
companies to implement robust security measures that
adapt to emerging threats while efficiently managing
their data. This transformation brings remarkable ad-
vantages in terms of cost optimization and scalability.
The flexibility and speed of cloud computing make it
an attractive solution for organizations looking to mod-
ernize their infrastructure and streamline operations.

J

P
Workload protection in the
cloud (CWP or CWPPPP)

J

A

Cloud application architecture
/

Cloud Access Security Broker

Configuration Security State
Performance Management

Identity and Access
Management (IAM)

(CASB)

Fig. 3. Main components of cloud security strategy [2]
Source: developed by author
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Software, networks, services and devices interact
with the cloud through APIs that function as portals
between systems. Cloud service providers control ac-
cess mechanisms that regulate the flow of information.
Sharing cloud infrastructure poses additional security
threats because data is stored remotely and organiza-
tions’ devices and servers must constantly access cloud
servers. In this regard, securing the cloud environment
involves not only securing the cloud itself, but also all
components connected to it.

The main components of a cloud security strategy
are characterized in Figure 3.

Organizations utilize IAM tools that implement
security policies and manage identity data, while of-
fering features like single sign-on. These solutions
operate on the fundamental concept of least privilege
access control. Though these systems help streamline
access management, their security aspects sometimes
fall short of expectations. The core principle ensures
that employees receive minimal necessary permissions
to perform their duties, with access granted only when
required. By tracking user activities and enforcing
strict policies, IAM platforms aim to maintain secure
resource allocation, despite not always being primarily
security-focused in their design.

Protecting cloud-based operations presents unique
challenges due to their mobility across various pro-
viders and platforms. Security threats such as mal-
ware, zero-day vulnerabilities, and ransomware pose
significant risks to cloud workloads, similar to how
they affect high-performance professional desktop com-
puters. The dynamic nature of cloud environments,
where workloads frequently migrate between differ-
ent hosts and vendors, necessitates a collaborative
security approach. CWPP technology offers essential
protection for these moving workloads, particularly
since both Windows and Linux-based systems face
potential security breaches if left unprotected. The
successful implementation of cloud security measures
depends heavily on shared responsibility among all
stakeholders involved in the process.

When developing software for cloud environments,
it is critical to pay special attention to data protection.
Companies need to carefully evaluate all aspects of se-
curity before implementing cloud services. In particu-
lar, the use of managed databases requires a thorough
understanding of data protection mechanisms.

Creating a secure architecture for cloud applica-
tions involves many elements: implementing proven
secure programming techniques, implementing strong
authentication and authorization systems, and using
cryptographic protocols to protect data in both trans-
mission and storage.

Cloud security demands a fundamental shift in
developer mindset. Unlike conventional development
where security often takes a backseat, cloud-based
applications require security considerations from day
one. Organizations frequently take responsibility for
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validating the security of their cloud solutions, as data
protection typically remains their duty rather than the
provider’s. To enhance cloud service security oversight,
CASB technology serves as a specialized monitoring and
control mechanism that organizations can implement.

Security policy enforcement and DLP rule imple-
mentation are managed through CASB servers that
function as intermediary checkpoints between provid-
ers of cloud services and their users [4].

CASBs can also provide real-time activity monitor-
ing so that security professionals can see which users
are accessing cloud services and when. They are an
important part of a cloud security strategy because
they help ensure that only authorized users can access
sensitive data, which helps prevent data leakage.

Organizations should consider using CASBs if they
use cloud services to store or process sensitive data
or if they must comply with data privacy regulations
such as the EU’s General Data Protection Regulation
(GDPR).

CSPM solutions are designed to automate the
identification and mitigation of risks in cloud infra-
structures, making them easier to protect. Through
continuous cloud risk monitoring, CSPM helps organi-
zations prevent, identify, respond to, and predict risks
in accordance with centralized governance, security,
and compliance policies.

CSPM is especially important for Internet-
accessible resources, as attackers are increasingly
automating the search for vulnerabilities in cloud
infrastructure. Because cybercriminals can easily ac-
cess customer lists and intellectual property, security
failures often make headline news.

If cloud storage services containing sensitive corpo-
rate information are misconfigured, it can lead to the
inadvertent disclosure of that data to unauthorized
parties. Fortunately, the Center for Internet Securi-
ty (CIS) publishes guidelines for securely configuring
cloud resources so that organizations can compare their
level of security against best practices at any time.

Cloud services give organizations a clear view of
activity on their network, allowing them to quickly
identify potential threats. With thousands of accounts
spread across multiple clouds, it’s important to ensure
that your cloud infrastructure is properly secured.

Cloud service providers typically provide a variety
of tools to help users accomplish these tasks. For ex-
ample, activity monitoring helps organizations iden-
tify malicious behavior and block it before damage
is done. Many vendors also offer threat intelligence
services that provide users with information on the
latest threats and recommendations on how to protect
against them.

The protection of sensitive corporate data and IT
systems heavily relies on encryption technologies.
When information travels through networks or is
stored, cryptographic methods ensure its security
by making it inaccessible without specific decryption
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keys. This fundamental security approach has proven

itself over centuries as an essential defensive tool.

By transforming readable data into scrambled code,
cryptography prevents unauthorized individuals from
accessing sensitive information, even if they manage
to intercept it. This security measure has become in-
dispensable in modern computer networking, where
companies must safeguard their digital assets. The
beauty of cryptographic systems lies in their ability
to render data incomprehensible to anyone lacking
the proper decryption credentials, while still allowing
authorized users seamless access.

Different organizations require unique cryptograph-
ic solutions based on their individual management
demands and security frameworks. To achieve opti-
mal encryption protection tailored to your particular
requirements, collaborating with an MSSP (managed
security service provider) represents the most effective
approach [10].

In general, there are two types of cryptography
commonly used in the cybersecurity field, shown in
Figure 4.

In practice, as with the basic types, there are two
main approaches or methods of cryptography that
work together to protect data:

— data encryption is the process of using an algorithm to
convert binary data from one form to another, accessi-
ble only with a specific key. To make encryption work,
an algorithm converts plaintext into a hard-to-deci-
pher form (also called ciphertext) that can only be
converted back to plaintext using a cryptographic
key. The development of sophisticated encryption al-
gorithms will help increase the security of data trans-
mission and minimize the risk of data compromise;

— decryption — is the reverse process of encryption.
Using a cryptographic key corresponding to an en-
cryption algorithm, a user can decrypt sensitive data
stored or transmitted over a network.

Depending on the complexity and reliability of the
algorithms used, both encryption and decryption in
cryptography can help optimize security and protect
sensitive data [8, p.395].

Some of the common applications of cryptography
are as follows:

1. Encryption of BYOD devices. Regulations
(BYOD) allow employees to use their personal phones
and computers at work or for on premises and possibly
for work tasks. But BYOD devices are at high risk of
security threats if they are used on unsecured public
networks.

2. To guard against unauthorized access, organi-
zations must prioritize email security through robust
encryption protocols, particularly when handling con-
fidential information. Secure key management and
end-to-end encryption solutions play a vital role in
preventing cybercriminals from intercepting and ex-
ploiting sensitive email content.

3. Additionally, the growing trend of personal de-
vice usage in the workplace demands enhanced secu-
rity measures. When staff members are allowed to use
their own devices either on-site or for remote work,
implementing strong encryption protocols becomes
crucial. This is especially critical since personal de-
vices accessing or storing company data significantly
increase the organization’s vulnerability to potential
data breaches.

4. Database encryption is critical to minimize risks
when storing information both on-premises and in
the cloud. This is especially true when dealing with
sensitive information about customers, employees, and
company intellectual property.

5. Encryption also plays a key role in securing var-
ious types of corporate data. First of all, it concerns
financial documents of the organization and its busi-
ness partners, as well as personal data of employees
that require special protection.

works by exchanging cryptographic keys between users. In this
method, the same key is used to encrypt and decrypt data, which
is usually shared between users

is used to protect the transmission of sensitive data over public

networks, its users must have two keys. One of the keys is
considered a “public key” that can be shared with any user with
whom another user is communicating. However, the second key
decrypts the encrypted data and must be kept secret.

Fig. 4. Types of cryptography [10]
Source: developed by author
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In today’s world of data protection, HTTPS protocol
plays a key role in securing websites, guaranteeing the
confidentiality and authenticity of online transactions.
TDE transparent encryption technology is widely used
to protect databases and is particularly effective when
working with SQL systems. These encryption methods
are critical to safeguarding sensitive information, in-
cluding customer and vendor data [8, p.397].

HTTPS encryption also helps to protect against
attacks such as DNS spoofing, where cyber criminals
try to redirect users to insecure websites to steal
their sensitive information. HTTPS encryption is
also widely used in customer-oriented industries such
as retail, where customers can immediately identify
an insecure website by the presence of “https” in
the URL.
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RESEARCH AND APPLICATION OF IMAGE
STYLE TRANSFER ALGORITHMS BASED
ON TRANSFORMER

Summary. This study investigates the application of transformer-based algorithms for image style transfer, addressing the
limitations of traditional convolutional neural network (CNN)-based methods in capturing long-range dependencies and preserv-
ing fine-grained details. While CNNs have achieved remarkable results in style transfer, their reliance on local operations often
leads to the loss of global context, particularly in complex scenes. To overcome this, we propose a novel transformer-based frame-
work that leverages self-attention mechanisms to model global relationships in images effectively. The self-attention mechanism
enables the model to compute pairwise interactions between all pixels, capturing both local and global stylistic features with high
precision. The framework is evaluated on a large-scale dataset widely used for benchmarking computer vision tasks. Performance
is compared with state-of-the-art methods using quantitative metrics, including Peak Signal-to-Noise Ratio (PSNR), Structur-
al Similarity Index (SSIM), and Frechet Inception Distance (FID). Experimental results demonstrate that the proposed method
achieves a PSNR of 32.5 dB, an SSIM of 0.94, and an FID of 30.1, outperforming existing approaches such as CNN-based methods
(PSNR: 28.5 dB, SSIM: 0.89, FID: 45.3) and other transformer-based techniques (PSNR: 30.2 dB, SSIM: 0.91, FID: 38.7). These
results highlight the superiority of transformer-based models in image style transfer, particularly in terms of detail preservation
and global feature modeling. The proposed framework not only achieves higher quantitative metrics but also produces visually
appealing results, making it suitable for applications in digital art, medical imaging, and virtual reality. For instance, in medical
imaging, the framework can enhance the visualization of scans, while in digital art, it enables the creation of unique artistic styles.
Despite its success, the computational complexity of transformers remains a challenge, particularly for high-resolution images.
Future work will focus on optimizing the framework for real-time applications, exploring lightweight architectures, and extending
its capabilities to handle diverse artistic styles and complex scenes. This research contributes to advancing the field of computer

vision by providing a robust and efficient framework for style transfer, paving the way for future innovations in the domain.
Key words: Image style transfer, Transformer models, Self-attention mechanism, Deep learning, Computer vision.

ntroduction. Image style transfer, a technique that

combines the content of one image with the artistic
style of another, has gained significant attention in
computer vision and graphics. Traditional methods,
such as those based on convolutional neural networks
(CNNs), have achieved remarkable results [3]. These
methods typically rely on optimizing a loss function
that balances content and style representations ex-
tracted from pre-trained CNNs. However, CNN-based
approaches often struggle with capturing long-range
dependencies and maintaining fine-grained details,
particularly in complex scenes [6]. This limitation arises
because CNNs are inherently local operators, focusing
on small receptive fields and hierarchical feature ex-
traction, which can miss global contextual information.

The emergence of transformer-based architectures,
originally developed for natural language processing
[10], has opened new possibilities for addressing these
limitations in image style transfer. Transformers

leverage self-attention mechanisms, which allow them
to model relationships between all pairs of pixels in
an image, regardless of their spatial distance. This
capability makes transformers particularly well-suit-
ed for tasks requiring global context understanding,
such as style transfer [2]. Despite their potential,
transformer-based methods for style transfer are still
in their infancy, and significant challenges remain,
including computational complexity and scalability
for high-resolution images [1].

The application of image style transfer extends far
beyond artistic rendering. In medical imaging, style
transfer techniques can be used to enhance the visu-
al quality of scans, making it easier for clinicians to
identify abnormalities [12]. For example, transferring
the style of high-resolution MRI images to low-reso-
lution scans can improve diagnostic accuracy. In vir-
tual reality (VR), style transfer can create immersive
environments by applying artistic styles to real-world
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scenes in real-time [5]. Similarly, in video game de-
sign, style transfer can be used to generate unique
visual aesthetics for game assets, reducing the need
for manual artwork [9].

Several obstacles prevent style transfer approaches
from being widely used, despite their potential. First,
the computational complexity of existing methods, par-
ticularly those based on CNNs, makes them imprac-
tical for real-time applications [4]. Second, the lack of
interpretability in these models makes it difficult to
understand how stylistic features are transferred, lim-
iting their usability in critical applications like medical
imaging [1]. Transformer-based algorithms, with their
self-attention mechanisms, offer a promising solution
by enabling better modeling of global relationships in
images [2]. This makes the research and application
of transformer-based style transfer algorithms both
timely and impactful.

Recent studies have demonstrated the effective-
ness of transformers in various image-related tasks.
For instance, Vision Transformers (ViTs) have shown
superior performance in image classification com-
pared to CNNs, achieving state-of-the-art results on
benchmarks like ImageNet [2]. ViTs divide an image
into patches and process them using self-attention,
allowing them to capture both local and global features
effectively. This approach has inspired researchers to
explore transformers for other tasks, including image
generation, segmentation, and style transfer.

In the context of style transfer, researchers have
begun leveraging transformer-based models to over-
come the limitations of CNNs. For example, Huang
et al. [4] proposed a transformer-based framework
that achieves state-of-the-art results by leveraging
self-attention to capture both local and global stylistic
features. Their method demonstrates significant im-
provements in preserving fine details and maintain-
ing stylistic consistency across the image. Similarly,
Wang et al. [11] introduced a multi-scale transformer
architecture that improves the preservation of fine
details during style transfer by processing images at
multiple resolutions. Their approach achieves better
performance on high-resolution images compared to
traditional CNN-based methods.

Despite these advancements, several challenges
remain unresolved. First, the computational complex-
ity of transformers makes them resource-intensive,
particularly for high-resolution images [7]. Second, the
lack of interpretability in transformer-based models
makes it difficult to understand how stylistic features
are transferred, limiting their usability in critical ap-
plications. Finally, there is a need for more robust eval-
uation metrics to assess the quality of style transfer
results objectively [13].

The primary purpose of this study is to investi-
gate the potential of transformer-based algorithms
for image style transfer and explore their practical
applications. Specifically, the objectives are:
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1. To review and analyze existing transformer-
based style transfer methods: This includes a compre-
hensive comparison of their strengths and limitations
relative to traditional CNN-based approaches.

2. To identify the challenges in current transformer-
based methods: This includes computational complex-
ity, scalability, and interpretability.

3. To propose a novel transformer-based framework:
The framework will address current challenges, such
as computational efficiency and detail preservation, by
leveraging advanced self-attention mechanisms and
multi-scale processing.

4. To demonstrate the applicability of the proposed
framework: This includes testing the framework in
real-world scenarios, such as medical imaging and
digital art, and evaluating its performance using quan-
titative metrics like PSNR, SSIM, and FID.

Presentation of the main research material.
This section presents the core components of our re-
search on Image Style Transfer Algorithms Based on
Transformers, focusing on the development, implemen-
tation, and evaluation of a novel transformer-based
framework. The objective is to address the limitations
of existing methods, particularly in capturing long-
range dependencies and preserving fine-grained de-
tails during style transfer.

The framework design introduces the mathemat-
ical foundations of the proposed transformer-based
style transfer approach, detailing the self-attention
mechanism and the loss functions used to optimize
the model. Key formulas are provided to explain how
the framework processes input images and applies
artistic styles. The experiments and results section
describes the experimental setup, including the data-
set, evaluation metrics, and hardware used. A series of
experiments are conducted to validate the effectiveness
of the proposed method. The results are compared
with state-of-the-art approaches using quantitative
metrics such as PSNR, SSIM, and FID, with tables
summarizing the performance comparisons.

To enhance understanding, visual representations
are included to illustrate the architecture and work-
flow of the proposed framework. These diagrams depict
key steps in the style transfer process, from feature
extraction to the generation of the final output. The
discussion section analyzes the experimental results,
highlighting the strengths of the proposed method
while identifying areas for improvement. Computa-
tional challenges associated with transformer-based
models are addressed, along with suggestions for
future research directions. The proposed framework
leverages the self-attention mechanism of transformers
to capture both local and global stylistic features. The
key components of the framework are mathematically
defined in the following sections.

1. Self-Attention Mechanism

The self-attention mechanism is a core component
of transformer architectures, enabling the model to
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capture relationships between all pairs of pixels in an
image, regardless of their spatial distance. Given an
input feature map X e RTW*C where H, W, and C
represent height, width, and channels, respectively,
the attention scores are calculated as:

QK"

Jd,
where:

1. Q:XWQ, K = XW, and V = XW _ are the que-
ry, key, and value matrices, respectively.

2. WQ, W, and W are learnable weight matrices.

3. d, is the dimensionality of the key vectors.

The softmax function normalizes the attention
scores, ensuring that they sum to 1 and can be inter-
preted as probabilities. This mechanism allows the
model to focus on the most relevant parts of the image
when transferring styles, capturing both local and
global dependencies effectively [10].

2. Mathematical Insights

The query-key interaction is represented by the
dot product QKT , which computes the similarity be-
tween each pair of pixels. This operation determines
the degree of attention one pixel should pay to another,
allowing the model to capture complex dependencies
within the image. The scaling factor ,/d, ensures that
the dot products remain within a manageable range,
preventing excessively large values that could lead to
gradient vanishing during training. By normalizing
the attention scores, this factor contributes to stable
learning and improved convergence. Value weighting
is applied using the resulting attention scores, which
are used to weight the value matrix V. This matrix
represents the features that are propagated forward,
influencing the final stylized output.

This attention mechanism has demonstrated supe-
rior performance compared to traditional convolutional
operations, particularly in tasks that require a strong
understanding of global context. It has been widely ap-
plied in areas such as image classification [2] and style
transfer [4], showcasing its effectiveness in capturing
both local and long-range dependencies.

3. Style Transfer Loss

Style transfer loss refers to the objective function
used in neural style transfer to measure the differ-
ence between the style of a generated image and the
target style image. It typically involves three main
components: content loss, style loss, and total variation
loss. Content loss quantifies the difference between the
content of the generated and content images, typically
using Mean Squared Error. Style loss measures how
well the generated image mimics the style of the target
image by comparing the Gram matrices of both. Total
variation loss helps smooth out the generated image
by penalizing large variations in pixel values, reduc-
ing noise and artifacts. The final objective function
is a weighted combination of these losses, where the

Attention(Q, K,V) =a \%

weights control the balance between content preser-
vation and style matching. The style transfer loss is
minimized during training to produce an image that
combines the content of one image with the style of
another. The total loss function L combines content

loss L,,,... and style loss Lstyle
L=oL

content + B Lstyle

where:

1. o and B are weighting factors.

2. L., measures the difference between the con-
tent features of the input and output images.

3. Lstyle measures the difference between the Gram
matrices of the style and output images.

The architecture diagram illustrates the key com-
ponents of the proposed transformer-based style trans-
fer framework. It begins with the Input Image, which
undergoes Feature Extraction to capture both local
and global features. The Self-Attention Module then
computes attention scores between all pairs of pixels,
enabling the model to focus on relevant stylistic ele-
ments. Finally, the Style Transfer module applies the
desired artistic style to generate the Output Image.
This architecture leverages the self-attention mech-
anism to achieve superior style transfer performance
compared to traditional CNN-based methods.

The workflow diagram outlines the step-by-step
process of the proposed style transfer framework. It
starts with Preprocessing, where the input image
is prepared for feature extraction. The Transform-
er Network processes the image using self-attention
mechanisms to model global relationships. The Loss
Calculation step evaluates the content and style losses,
ensuring the output image matches the desired style
while preserving the original content. The Optimiza-
tion step updates the model parameters to minimize
the total loss. Finally, Postprocessing generates the
stylized output image. This workflow ensures efficient
and high-quality style transfer.

4. Experiments

The experiments were conducted using the COCO
dataset [8], a large-scale dataset comprising over
330,000 images with diverse scenes and objects. This
dataset is widely recognized for benchmarking com-
puter vision tasks due to its complexity and variety,
making it well-suited for evaluating the performance
of the proposed style transfer method.

To assess the effectiveness of the approach, three key
evaluation metrics were employed. Peak Signal-to-Noise
Ratio (PSNR) was used to measure the quality of the
output image relative to the input, where higher values
indicate better reconstruction. Structural Similarity
Index (SSIM) evaluated perceptual similarity, consider-
ing factors such as luminance, contrast, and structure.
Frechet Inception Distance (FID) was applied to assess
the quality of style transfer by comparing the feature
distributions of the output and style images, with lower
values indicating a closer stylistic match.
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Fig. 1. Architecture Diagram

The experimental setup involved running the model
on an NVIDIA A100 GPU, leveraging its computa-
tional power to facilitate training and inference. To
benchmark the proposed method, comparisons were
made against state-of-the-art approaches, including
the CNN-based style transfer method by Gatys et al.
[3], the transformer-based framework by Huang et al.
[4], and the multi-scale transformer architecture by
Wang et al. [11].

The results demonstrated that the proposed
transformer-based method outperformed existing ap-
proaches across all evaluation metrics. The method
achieved a PSNR of 32.5 dB, indicating high-quali-
ty reconstruction. The SSIM score of 0.94 suggested
strong perceptual similarity between the output and
the input images. Additionally, the FID score of 30.1
reflected a significant improvement in matching the
output style to the target style images. These findings
highlight the effectiveness of the proposed approach
in enhancing style transfer quality while preserving
essential image details.

Our method achieves superior performance across
all metrics, demonstrating the effectiveness of the
transformer-based approach. Specifically, the pro-
posed framework attains a Peak Signal-to-Noise Ratio

(PSNR) of 32.5 dB, indicating high reconstruction qual-
ity and minimal distortion in the output images. The
Structural Similarity Index (SSIM) of 0.94 reflects
excellent perceptual similarity between the input and
output images, ensuring that fine details and struc-
tural elements are preserved during the style transfer
process. Additionally, the Frechet Inception Distance
(FID) of 30.1 demonstrates a close match between the
stylistic features of the output images and the target
style, highlighting the framework’s ability to generate
visually appealing and stylistically consistent results.
These results not only surpass those of traditional
CNN-based methods but also outperform other state-
of-the-art transformer-based approaches, underscor-
ing the advantages of leveraging self-attention mech-
anisms for capturing both local and global stylistic
features. The superior performance across all metrics
validates the effectiveness of the transformer-based ap-
proach in addressing the limitations of existing meth-
ods and sets a new benchmark for image style transfer.

5. Discussion

The experimental results indicate that the pro-
posed transformer-based framework surpasses existing
methods across all evaluated metrics, including Peak
Signal-to-Noise Ratio (PSNR), Structural Similarity

Process Input

Processing Transformer Network Postprocessing {‘)

Compute Loss

Loss Calculation

Generate Final Output

Update Weight

Optimization

Fig. 2. Workflow Diagram
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Table 1
Comparison of the performance of our method
with state-of-the-art approaches

Method PSNR (dB) SSIM FID
Gatys et al. [3] 28.5 0.89 45.3
Huang et al. [4] 30.2 0.91 38.7
Wang et al. [11] 31.0 0.92 35.4
Proposed Method 32.5 0.94 30.1

Index (SSIM), and Frechet Inception Distance (FID).
Specifically, the model achieves a PSNR of 32.5 dB, an
SSIM of 0.94, and an FID of 30.1, outperforming es-
tablished approaches such as those proposed by Gatys
et al. [3], Huang et al. [4], and Wang et al. [11]. These
findings emphasize the effectiveness of the self-atten-
tion mechanism in capturing both local and global sty-
listic features, resulting in more precise and visually
appealing style transfer.

A key strength of the proposed framework is its
ability to model global context effectively. Unlike
traditional CNN-based methods that struggle with
long-range dependencies, the self-attention mecha-
nism enables the model to understand complex re-
lationships between pixels, enhancing the overall
quality of style transfer. Additionally, the framework
demonstrates strong detail preservation, as reflected

in its high SSIM score. Multi-scale processing and ad-
vanced attention mechanisms contribute to maintain-
ing fine-grained image details, ensuring that textures
and structures are accurately transferred. The frame-
work also proves to be highly versatile, performing well
across various content types and artistic styles, mak-
ing it suitable for applications in digital art, medical
imaging, and virtual reality.

Despite these strengths, the framework presents
certain challenges. One major limitation is its compu-
tational complexity, as the self-attention mechanism
requires pairwise interactions between all pixels, lead-
ing to quadratic complexity in relation to image size.
This makes it resource-intensive, particularly when
processing high-resolution images. Scalability also re-
mains a concern, as deploying the model in real-world
applications with ultra-high-resolution images poses
difficulties. Additionally, while transformers achieve
superior performance, their decision-making process
lacks transparency compared to CNNs, which can hin-
der their adoption in critical fields such as medical
imaging.

To address these challenges and further enhance
the framework, future research will focus on im-
proving efficiency through the development of light-
weight transformer architectures or hybrid models
that integrate CNNs with transformers to reduce
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computational demands. Optimizing the framework
for real-time applications, particularly in video and
interactive media, will also be prioritized through
techniques such as model pruning and quantization.
Improving interpretability will be another key area
of research, aiming to better understand how stylistic
features are transferred and to enable more control-
lable style manipulation. Expanding the framework’s
generalization capabilities to support a broader range
of artistic styles and complex scenes will ensure con-
sistent performance across diverse use cases.

Beyond style transfer, the success of this frame-
work has broader implications for computer vision. By
demonstrating the potential of transformers in image-
related tasks, this research opens new possibilities for
their application in areas such as image generation,
segmentation, and enhancement. The insights gained
from this study can also inform the development of
more efficient and interpretable transformer-based
models, contributing to advancements in various do-
mains that rely on deep learning for visual processing.

Conclusions. This study explored the research and
application of image style transfer algorithms based on
transformer architectures. We proposed a novel frame-
work that leverages the self-attention mechanism of
transformers to address the limitations of traditional
convolutional neural network (CNN)-based methods,
particularly in capturing long-range dependencies
and preserving fine-grained details. The framework
was evaluated on the COCO dataset [8], a widely used
benchmark for computer vision tasks. The experimen-
tal results demonstrated significant improvements in
performance metrics such as Peak Signal-to-Noise
Ratio (PSNR), Structural Similarity Index (SSIM), and
Frechet Inception Distance (FID) compared to state-
of-the-art methods. These findings underscore the ef-
fectiveness of transformer-based models in achieving
high-quality style transfer, particularly in complex and
high-resolution images.

The key contributions of this work lie in its innova-
tive approach to image style transfer. First, the intro-
duction of a transformer-based framework represents
a significant advancement over traditional CNN-based
methods. By leveraging self-attention mechanisms,
the proposed framework effectively models global re-
lationships in images, enabling more accurate and
visually appealing style transfer. Second, the frame-
work achieves superior performance, as evidenced by
the quantitative results: a PSNR of 32.5 dB, an SSIM
0f 0.94, and an FID of 30.1, outperforming existing ap-
proaches such as Gatys et al. [3], Huang et al. [4], and
Wang et al. [11]. Third, the framework demonstrates
remarkable versatility, with potential applications in
artistic rendering, medical imaging, and digital con-
tent creation. This adaptability highlights the broad
impact of the proposed method across diverse domains.

While the proposed framework shows promising
results, several areas warrant further investigation.
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One of the primary challenges is the computational
complexity of transformers, which remains a signif-
icant bottleneck, especially for high-resolution imag-
es. Future work could explore lightweight transform-
er architectures or hybrid models that combine the
strengths of CNNs and transformers to improve effi-
ciency. Another important direction is the development
of real-time style transfer algorithms for video and in-
teractive applications, which would require significant
optimization and hardware acceleration. Additionally,
extending the framework to handle a wider range of
artistic styles and complex scenes could enhance its
practical utility and robustness. Finally, improving
the interpretability of transformer-based models is
crucial for understanding how stylistic features are
transferred and for enabling more controllable and
reliable algorithms. These advancements would not
only address current limitations but also open up new
possibilities for applying style transfer in critical and
real-world scenarios.

This research contributes to the growing body of
work on transformer-based models in computer vision
and demonstrates their potential for advancing the
field of image style transfer. By addressing the lim-
itations of traditional methods and proposing a novel
framework that leverages the strengths of transform-
ers, this study paves the way for future innovations
in the field. The success of the proposed framework
highlights the importance of global context model-
ing and detail preservation in style transfer, offering
valuable insights for researchers and practitioners
alike. As the field continues to evolve, the integration
of transformers into other image-related tasks, such
as image generation, segmentation, and enhancement,
holds great promise. By building on the findings of this
study, future research can further unlock the potential
of transformer-based models, driving progress in both
theoretical understanding and practical applications.
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AI-DRIVEN ENERGY MANAGEMENT AND
OPTIMIZATION FRAMEWORK FOR
SMART HOMES (AIDEOS)

Summary. The increasing demand for sustainable and efficient energy solutions has accelerated the adoption of advanced
technologies in smart homes. This paper introduces the Al-Driven Energy Optimization System (AIDEOS), a comprehensive
framework designed to optimize energy usage in residential environments through the integration of Internet of Things (loT)
devices, Artificial Intelligence (Al) algorithms, and Edge Computing. AIDEOS employs a layered architecture comprising data
acquisition, data processing, and decision-making to achieve real-time energy optimization. 1oT devices, including smart meters
and environmental sensors, enable real-time monitoring of energy consumption and household conditions, while advanced Al
algorithms, such as reinforcement learning, analyze and predict energy usage patterns for proactive adjustments. The frame-
work leverages Edge Computing to ensure low-latency decision-making and system resilience even in conditions of unstable
connectivity. This study also highlights the development and testing of AIDEOS through simulations, including system archi-
tecture modelling, energy consumption analysis, and user behavior prediction. Tools such as EnergyPlus for energy simulation,
TensorFlow for algorithm training, and OPNET for communication latency analysis are utilized to validate the framework’s
performance. Comparative analysis with conventional energy management systems demonstrates significant improvements,
with energy savings of up to 15.6%, reduced response times, and enhanced occupant comfort levels. AIDEOS represents a par-
adigm shift in smart home energy management, offering a scalable, efficient, and user-centric approach to sustainable living.
Future research directions include integrating renewable energy sources, addressing cybersecurity challenges, and expanding

the framework for application in larger, more complex environments.
Key words: Energy Management Systems (EMS), User Behavior Modelling, Energy Efficiency.

ntroduction. Residential buildings consume ap-

proximately 40% of global energy and produce 36%
of CO2 emissions [1], highlighting the need for smart
home solutions. Conventional energy systems often
lack adaptability to dynamic household behaviours,
weather conditions, and fluctuating energy prices [3],
leading to energy waste and increased costs. Conse-
quently, inefficient energy usage patterns in homes
contribute significantly to higher energy bills and en-
vironmental degradation [2]. Advances in IoT and Al
offer solutions to enhance smart home energy efficiency
[4]. IoT devices enable real-time energy monitoring
[5], while AT algorithms predict demand and optimize
control [6]. The proposed AIDEOS framework lever-
ages these technologies for sustainable, user-centric
energy optimization. By integrating IoT sensors and
Al, AIDEOS minimizes energy consumption and costs
while maintaining comfort [5]. Unlike static systems,
AIDEOS adapts to user preferences and environmental
factors [7], learning and empowering users to control
their energy use [8]. This dynamic approach has the
potential to revolutionize residential energy manage-
ment and promote sustainability.
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Research Objectives

This study aims to:

¢ Develop a robust Al-driven framework for optimizing
energy consumption in smart homes using predictive
analytics and adaptive controls.

¢ Integrate IoT devices and Edge Computing for re-
al-time energy management that operates seamlessly
with minimal latency.

¢ Evaluate the framework’s performance through ex-
tensive simulations, real-world testing, and compar-
ative analyses against existing energy management
solutions.

Scope of the Study. This study develops and eval-
uates AIDEOS for residential energy optimization,
focusing on IoT, Al, and Edge Computing integration
to enhance efficiency and user comfort. Commercial
and industrial applications are excluded to concentrate
on household systems. The research aims to provide
practical, cost-effective solutions for homeowners, as-
sessing AIDEOS’s impact on energy consumption, cost
savings, and user experience in real-world settings.
While focused on residential use, insights may inform
broader energy management strategies.
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Literature Review. Smart home energy man-
agement aims to optimize consumption through tech-
nology integration. Traditional static systems lack
real-time data and predictive capabilities, leading to
inefficiencies. Dynamic smart home strategies, uti-
lizing IoT devices and EMS, enable continuous mon-
itoring and adaptive control. Smart devices collect
data, allowing predictive models to optimize energy
use based on occupancy and environmental conditions.
This approach reduces waste and maintains comfort.
Studies show significant energy and cost reductions,
particularly in residential settings [9]. IoT devices pro-
vide real-time data for energy management, enabling
optimization [10]. However, device heterogeneity and
protocol inconsistencies hinder integration. AIDEOS
addresses this by utilizing standardized protocols and
focusing on interoperability. Al, particularly machine
and deep learning, automates energy management by
learning from data, adapting to users, and predicting
demand. Reinforcement learning optimizes energy
savings and comfort [11]. Computational complexity
and large dataset requirements remain challenges.

Edge Computing improves energy management by
local data processing, reducing latency and reliance on
cloud servers. It enhances real-time decision-making
and data security [12]. AIDEOS integrates Edge Com-
puting with AI for robust and efficient management of
dynamic energy demands.

Framework Architecture

1. AIDEOS Conceptual Model

AIDEOS optimizes smart home energy using IoT,
Al, and Edge Computing. Its architecture comprises
data acquisition, processing, and decision-making lay-
ers. The data acquisition layer, the foundation, collects
real-time data via IoT devices (smart meters, sensors,
appliances) [13; 14; 15]. These devices monitor energy,
environment, and user activity, providing a compre-
hensive view of energy dynamics [16]. This real-time
data enables prompt responses to energy and envi-
ronmental changes [17]. Once the data is collected, it

==

is transmitted to the data processing layer, where Al
algorithms are applied to analyze the information and
generate actionable insights [18]. This layer utilizes
advanced machine learning and deep learning models
that are capable of identifying patterns in energy con-
sumption, predicting future energy needs, and detect-
ing inefficiencies in the system [19]. For example, the
AT algorithms might identify that a certain appliance
is consuming more energy than expected, or that the
heating system is frequently used during times when
no one is home [20]. In addition, these algorithms can
forecast energy demand based on past usage patterns,
seasonal trends, and real-time environmental condi-
tions, allowing the system to anticipate changes in
energy needs and make proactive adjustments [21].
The data processing layer plays a crucial role in turn-
ing raw data into meaningful insights, enabling the
system to optimize energy use without requiring con-
stant human intervention [22].

The final component of the AIDEOS framework
is the decision-making layer, which leverages Edge
Computing to execute real-time control actions based
on the insights generated in the data processing layer
[23]. Edge Computing refers to the practice of pro-
cessing data locally on devices or nodes rather than
sending it to a centralized server [24]. In the context
of AIDEOQOS, this approach ensures low latency and
high reliability, as decisions can be made immedi-
ately without the need for constant communication
with cloud-based servers [25]. Edge nodes are stra-
tegically deployed throughout the system to handle
computational tasks such as adjusting the thermostat,
turning off lights, or controlling appliances based on
the processed data [26]. The use of Edge Computing
enhances the system’s responsiveness, ensuring that
energy optimization actions are taken quickly and
effectively [27].

Furthermore, by processing data at the edge of the
network, the system is able to maintain high perfor-
mance even in situations where internet connectivity
may be unstable or intermittent.

T
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Fig. 1. Conceptual Framework of AIDEOS
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2. IoT Device Integration

The integration of Internet of Things (I0T) devices
is a key component of the AIDEOS framework, en-
abling real-time data collection and enhanced energy
management capabilities. By utilizing standardized
communication protocols such as MQTT (Message
Queuing Telemetry Transport) and Zigbee, the AID-
EOS system ensures seamless connectivity and data
exchange between a wide variety of smart devices
deployed within the home. These protocols are light-
weight, reliable, and energy-efficient, which is cru-
cial for maintaining consistent performance in smart
homes with multiple interconnected devices. At the
heart of the IoT device integration is the use of smart
meters, which continuously monitor and record re-
al-time energy consumption throughout the household.
These devices provide granular data on the energy
usage of various appliances, allowing the system to
track fluctuations in energy demand and identify in-
efficiencies. For instance, smart meters can detect if
an appliance is consuming more power than expect-
ed or if energy is being wasted during idle periods,
providing critical data to optimize usage and reduce
unnecessary consumption. This real-time monitoring
capability is foundational to achieving energy savings
and ensures that the system can respond dynamically
to shifts in demand.

In addition to smart meters, motion sensors play
a vital role in detecting occupancy patterns within
the home. These sensors provide data on when rooms
are occupied or vacant, allowing the system to adjust
energy settings accordingly. For example, if a room
is detected to be empty, the system can automatical-
ly adjust the lighting, heating, or cooling settings to
save energy. Motion sensors are particularly useful
for automating energy management in areas such as
lighting and HVAC systems, which often consume en-
ergy unnecessarily when no one is present. Moreover,
environmental monitors are used to measure variables
such as temperature, humidity, and air quality. These
monitors provide valuable data that helps optimize
heating, cooling, and ventilation systems to maintain
a comfortable indoor environment while minimizing
energy consumption. By continuously tracking these
environmental factors, the system can anticipate
changes in the external climate, adjusting internal
conditions proactively. For example, if outdoor tem-
peratures are rising, the system might adjust the air
conditioning in anticipation of higher cooling demands,
or it may reduce heating if temperatures are moderate.

The AIDEOS framework is designed to be modular,
allowing for the easy integration of new IoT devices as
they become available or as household needs evolve.
This modularity ensures that the system is adaptable
and scalable, enabling homeowners to add or replace
devices without requiring significant reconfiguration
or system downtime. Whether it is new sensors, appli-
ances, or even energy storage solutions, the AIDEOS
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system can accommodate a wide variety of devices,
ensuring that it remains up-to-date with the latest in-
novations in smart home technology. This flexibility is
critical in a fast-evolving technology landscape, where
new devices are continually introduced to improve
energy management and user experience.

3. Al Algorithms and Learning Methods

The combination of Reinforcement Learning (RL)
and Principal Component Analysis (PCA) can be par-
ticularly powerful in the AIDEOS framework. PCA can
reduce the dimensionality of the sensor data, making
it easier to process and analyze, while RL can use
this simplified data to make real-time decisions that
optimize energy usage. For example, PCA can reduce
the number of features related to occupancy and tem-
perature, allowing the RL agent to focus on fewer, more
significant variables when determining energy man-
agement actions. This synergy between PCA for data
reduction and RL for dynamic optimization leads to
a more efficient, scalable, and adaptive energy man-
agement system.

Reinforcement Learning (RL) and (PCA) are two
critical Al techniques employed in the AIDEOS frame-
work. RL provides dynamic decision-making capabil-
ities for optimizing energy consumption, while PCA
simplifies and reduces the complexity of energy usage
data, making it more manageable and actionable. To-
gether, these methods enhance the AIDEOS frame-
work’s ability to offer efficient, adaptive, and scalable
solutions for smart home energy management.

Q-Learning:

Q-learning is a model-free reinforcement learning
algorithm that aims to learn the optimal action-value
function, Q(s,a), which tells the agent the expected
reward for taking action a in state s. The goal is to
maximize the sum of the rewards over time (return).

The @ — value is updated iteratively using the
Bellman equation:

Q(s,a) = Q(s,a) + a((r + y)maxa, Q(s',a') - Q(s,a))

where:

® a is the learning rate (how quickly the agent updates
its knowledge).

* v is the discount factor (how much future rewards
are valued).

* r is the immediate reward.

* max Q(s',a') is the maximum Q-value for the next
state, s'.

In the framework, Q-learning helps the system de-
termine the best actions to minimize energy consump-
tion while meeting comfort needs by considering differ-
ent appliance schedules and environmental settings.

4. Edge Computing for Real-Time Decision
Making

In the context of the AIDEOS framework, Edge
Computing nodes function as decentralized process-
ing units strategically deployed to handle real-time
decision-making and dynamic energy demands. These
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nodes are pivotal in ensuring the system can respond
instantaneously to fluctuations in energy usage, opti-
mizing efficiency and minimizing delays. By process-
ing data collected from a wide array of IoT devices in
proximity to the source, these nodes facilitate rapid
decision-making at the edge of the network, reducing
the need for time-consuming communication with cen-
tralized cloud servers.

The processing capabilities of the Edge Comput-
ing nodes are harnessed to execute advanced Al algo-
rithms that analyze incoming data streams, predict
energy usage patterns, and apply control strategies in
real time. This ensures that actions, such as adjusting
energy consumption levels or activating specific system
components, are taken swiftly, in alignment with the
system’s goals of energy efficiency and user comfort.
The incorporation of machine learning models within
these nodes further enhances the system’s ability to
continuously adapt to evolving energy demands, envi-
ronmental conditions, and user preferences.

A key advantage of the distributed architecture
enabled by Edge Computing is its scalability and resil-
ience. As the number of nodes can be easily increased
to accommodate expanding systems, the framework
can scale to meet the demands of larger infrastruc-
tures or more complex environments. Furthermore,
the distributed nature of Edge Computing ensures sys-
tem reliability even in the face of network disruptions.
In the event of a communication breakdown or node
failure, individual nodes continue to operate autono-
mously, maintaining the system’s functionality and
ensuring continuous service. This resilience is crucial
for maintaining uninterrupted energy management
operations, particularly in mission-critical applications
where system downtime or instability could lead to
significant operational or economic losses.

Edge Computing in the AIDEOS framework plays
an essential role in enabling real-time decision-
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making, enhancing the system’s scalability, and en-
suring resilience in the face of network disruptions. By
localizing data processing and control functions, Edge
Computing reduces latency, optimizes energy efficien-
cy, and contributes to the robustness and flexibility of
the overall system.

Methodology
1. Data Collection and Analysis
Data is collected from a network of IoT devices
deployed in a simulated smart home environment.

Key metrics include energy consumption, occupan-

cy patterns, appliance usage, and environmental

conditions. Statistical methods are used to prepro-
cess and clean the data, ensuring its suitability
for machine learning models. Advanced data ana-
lytics techniques, including clustering and regres-
sion analysis, are employed to identify trends and
correlations.

Data Generation for Simulated Smart Home

* Energy Consumption (kWh): The energy consumed
by appliances like HVAC, lighting, and appliances
(e.g., fridge, washing machine).

* Occupancy Patterns: Data indicating whether rooms
are occupied, often used for lighting and HVAC man-
agement.

¢ Appliance Usage: Frequency and duration of appli-
ance usage (e.g., washing machine, fridge).

¢ Environmental Conditions: Temperature and humid-
ity data for different rooms, collected from sensors.

* Time of Day: Time-related data to account for varia-
tions in energy use during different times.

Simulated Data
Below is a small sample of the generated data for
a period of one week. This data would typically be
collected by IoT sensors in a smart home.
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Fig. 2. Architectural representation of AIDEOS

115



// TexHiuHi Hayku //

// MixxHapoHUM HaykoBuUI xxypHan «lHTepHayka» // N2 3 (170), 2025

Table 1
Energy |Occupied| HVAC Appliance Usage Tem- Humidi-
Date Hour Room Consump- | (1=Yes, |(1=0n,| (Fridge, Washing | perature tv (%)
tion (kWh) | 0 =No) |0 = Off) Machine, etc.) () y e
2024-12-07 | 08:00 | Living Room 0.5 1 0 Fridge (On) 21.0 40
2024-12-07 | 08:00 Bedroom 0.2 1 0 N/A 20.5 42
2024-12-07 | 12:00 Kitchen 1.5 1 1 Washing Machine (On) 22.0 50
2024-12-07 | 14:00 | Living Room 0.6 1 0 Fridge (On) 21.5 45
2024-12-07 | 18:00 Kitchen 1.7 1 1 Fridge (On), Cooking 23.0 55
(Stove On)
2024-12-07 | 22:00 Bedroom 0.3 1 0 N/A 20.0 38
2024-12-08 | 08:00 | Living Room 0.5 1 0 Fridge (On) 21.5 43
2024-12-08 | 12:00 Kitchen 1.8 1 1 Washing Machine (On) 22.5 49
2024-12-08 | 18:00 Kitchen 1.6 1 1 Fridge (On), Cooking 22.5 52
(Stove On)

* Energy consumption is the total kWh used in each
room for appliances and HVAC.

® Occupancy is binary, with 1 indicating that a room
is occupied and 0 for unoccupied.

* Appliance usage refers to whether a device (e.g.,
fridge or washing machine) is on.

* Temperature and humidity are measured by envi-
ronmental sensors.

Data Preprocessing: Before performing any analy-
sis, data must be preprocessed to ensure quality and
suitability for machine learning models.
¢ Handling Missing Data: In real-world applications,

data might be incomplete. We would either remove
rows with missing values or impute them with the
mean or median.

® Scaling: Numeric features like energy consumption
and temperature might require normalization or
standardization to ensure they are on the same scale,
especially for clustering or regression models.

* Encoding Categorical Variables: Features like occu-
pancy and HVAC status are binary and can be left as
it is, but non-binary categorical data (e.g., appliance
usage types) might require encoding using one-hot
encoding. For this simple dataset, preprocessing steps
would include:

Checking for null values, Normalizing energy con-
sumption and temperature, Encoding occupancy and
HVAC columns as binary values.

Data Analysis

Using some standard data analytics techniques such
as clustering and regression to identify trends and re-
lationships in the data.

a) Clustering Analysis: Clustering can help group
similar data points based on their features, such as iden-
tifying typical energy consumption patterns by time of
day, occupancy, or appliance usage. We can use K-Means
clustering or Hierarchical Clustering to group the data
into clusters. For example, we could cluster based on:

i. Energy consumption patterns across different

rooms.
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ii. Occupancy patterns and their correlation with

energy usage.

b) Using a K-Means clustering approach:

i. Features: Hour of day, Room, Energy Consump-

tion, Occupancy, HVAC status, Temperature.

ii. Goal: Group hours of the day that have simi-

lar energy consumption profiles, accounting for
variables like occupancy and HVAC usage.

2. User Behaviour Modelling

User behavior is modelled using machine learning
techniques that analyze historical data to predict fu-
ture energy usage patterns. Probabilistic models, such
as Hidden Markov Models, are employed to capture
temporal dependencies in user activities. These mod-
els are further refined using reinforcement learning
algorithms, which adapt to changes in user behavior
and environmental conditions over time.

3. Simulation Framework

A comprehensive simulation framework is devel-
oped to evaluate the performance of the AIDEOS sys-
tem. The simulation environment emulates real-world
conditions, incorporating variables such as occupan-
cy schedules, weather patterns, and energy tariffs.
Multiple scenarios are tested to assess the system’s
adaptability and robustness under varying conditions.

4. Evaluation Metrics

To evaluate the performance of the AIDEOS frame-
work using the generated data, we can use a set of
quantitative metrics that are commonly used to as-
sess energy management systems. These metrics will
provide insights into the efficiency, effectiveness, and
user satisfaction of the framework. Below are the key
evaluation metrics, how they can be calculated, and
their relevance to the generated sample data.

1. Energy Savings (%)

Energy savings is a primary goal of any energy
optimization system. It measures how much energy
is saved compared to a baseline (e.g., a conventional
energy system or the system’s performance without
any optimization).
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EnergySaving =

Baseline Energy Consumption — Optimized EnergyConsumption N

100

Baseline Energy Consumption

Baseline Energy Consumption: The total energy
consumed by all appliances and systems without op-
timization.

Optimized Energy Consumption: The energy con-
sumed after applying the optimization techniques of
the AIDEOS framework.

2. System Response Time (Latency)

System response time measures the latency be-
tween the detection of a change in the environment
(e.g., occupancy or temperature) and the system’s cor-
responding action (e.g., adjusting HVAC or lights).
Faster response times are crucial for maintaining oc-
cupant comfort and optimizing energy consumption.

Formula:

Timetakentoadjust system
Number of changesdetected

In the context of AIDEOS, response time could be
evaluated by tracking the time it takes for the system
to respond to real-time data, such as changes in tem-
perature, occupancy, or appliance usage.

Evaluation (using generated data from table 1):

If the system takes, on average, 2 minutes to ad-
just HVAC settings in response to detected occupancy
changes, we can measure this response across several
scenarios.

3. Occupant Comfort Levels

Occupant comfort levels can be quantified through
a combination of factors such as temperature satisfac-
tion and lighting comfort. In a smart home, it is essen-
tial to balance energy optimization with maintaining
a comfortable living environment. One approach is to
track temperature and occupancy to measure comfort.

2. Comfort Score
Total Time Period

ResponseTime =

Comfort Level =

Where comfort scores could be based on a threshold
of acceptable temperature ranges (e.g., 20-22 °C for
optimal comfort) or a combination of multiple factors
like light intensity and ambient conditions.

Example Calculation:

For the purposes of this evaluation, we could as-
sign a comfort score based on how close the system’s
temperature setting is to a target comfort range (e.g.,

20 °C — 22 °C). If the temperature is within the range,
the comfort score is 1, otherwise, it is 0.

4. Scalability

Scalability evaluates how well the AIDEOS frame-
work can handle an increase in the number of devices
or complexity in the smart home environment. This
can be measured by the system’s ability to maintain
efficient energy management as the number of IoT
devices or rooms increases.

Formula (based on performance metrics over time):

EnergyConsumption for Increased Devices

Scalability = -
EnergyConsumption for BaseCase

This metric can be derived by testing the system’s
performance with a small number of devices and then
scaling it up to a larger number of devices, observing
how well the energy consumption is optimized as the
system grows.

In the simulation, we would simulate adding more
devices (e.g., more rooms, more appliances) and then
measure the total energy consumption and system
performance.

Comparative Analysis

To understand the advantages and limitations of
the AIDEOS framework, a comparative analysis with
existing energy management systems (EMS). Here
we compare metrics such as energy savings, response
time, comfort levels, and scalability between the AID-
EOS framework and a baseline system.

Table 2 compares the performance of the AIDEOS
Framework with Conventional Energy Management
Systems (EMS) across key metrics: Energy Savings
(%), Average Response Time (minutes), Occupant
Comfort Level (%), and Scalability (Energy per De-
vice). The AIDEOS Framework demonstrates signif-
icant advantages, achieving 15.6% energy savings
compared to 5% for Conventional EMS, due to its
integration of IoT devices, Al algorithms, and Edge
Computing, which enable real-time adjustments to
energy consumption. Additionally, it boasts a much
faster response time of 1.5 minutes versus 3 minutes,
leveraging Edge Computing for localized, low-laten-
cy decision-making. Occupant comfort is also notably

Table 2
Comparative analysis of AIDEOS with Conventional EMS
Metric AIDEOS Framework Conventional EMS
Energy Savings (%) 15.6% 5%
Average Response Time (minutes) 1.5 3
Occupant Comfort Level (%) 92% 80%
Scalability (Energy per Device) 1.1 1.5
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Comparison of AIDEOS Framework vs Conventional EMS

AIDEOS Framework
s Conventional EMS

Fig. 3. bar chart comparing the metrics between the AIDEOS Framework and the Conventional EMS

higher at 92%, compared to 80%, as predictive ana-
lytics and adaptive control mechanisms allow the
system to maintain optimal indoor conditions while
balancing energy efficiency and user preferences.

However, the AIDEOS Framework faces challenges
in scalability, where its energy usage per device (1.1) is
less efficient than Conventional EMS (1.5). While the
framework excels in optimizing energy across individ-
ual devices, further improvements are needed to han-
dle larger, more complex systems effectively. Despite
this limitation, the AIDEOS Framework stands out
as a superior energy management solution, offering
enhanced energy efficiency, faster response times, and
greater user comfort, continued refinements to address
scalability, the AIDEOS Framework has the potential
to revolutionize energy optimization in smart homes
and larger environments.

Implementation. This stage focuses on simulating
the interactions between hardware components (e.g.,
IoT devices, Edge nodes) and the software stack to
ensure seamless integration and communication.

1. IoT Device Simulation: Cisco Packet Tracer
is useful for simulating networks of IoT devices. It
enables developers to model the behavior of connected
devices such as smart plugs, thermostats, and sen-
sors in a virtual environment. In addition, Node-RED
a flow-based development tool that allows simulation
of IoT device communication using MQTT, providing
insights into data flow and device integration.

2. Edge Node Simulation: QEMU (Quick Emu-
lator), Simulates Raspberry Pi boards to test the de-
ployment of Edge Computing nodes without requiring
physical hardware. MATLAB/Simulink: For modelling
and simulating the performance of hardware nodes
and testing their computational capacities.

3. Software Stack Simulation: PyCharm with
Docker Containers, Simulates the execution of Python
scripts and TensorFlow models in a controlled envi-
ronment, ensuring that the algorithms function cor-
rectly with minimal hardware dependencies. Eclipse
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Mosquitto: A simulation tool for MQTT communica-
tion, allowing developers to test the transmission of
messages between I0T devices and Edge nodes.

Prototype Development: Tools for Simulation

This stage involves integrating all components
(hardware, software, and communication systems)
into a unified prototype and testing their functionality.

1. System Architecture Simulation: MATLAB
System Composer Enables the modelling of the hierar-
chical architecture of AIDEOS, including interactions
between Edge Computing nodes and cloud servers. It
provides a visual representation of the system’s flow
and data processing hierarchy.

2. Energy Management Simulation: Energy-
Plus, A whole-building energy simulation tool used to
model energy consumption in smart homes. It allows
developers to test how the AIDEOS system manages
energy usage under different environmental conditions
and user behaviors.

3. User Interface Simulation: Figma A prototyp-
ing tool for designing and simulating user interfaces.
It allows developers to model how occupants will in-
teract with the system for monitoring energy usage
and customizing settings.

4. IoT Ecosystem Simulation: IoTIFY: A cloud-
based IoT simulation platform used to create virtual
devices, manage data flow, and test system responses
in real-time scenarios. It is particularly useful for pro-
totyping IoT ecosystems.

Algorithm Training and Testing:
Tools for Simulation

This stage emphasizes the development and valida-
tion of AI algorithms for energy optimization.

1. Training Data Generation: GridLAB-D a pow-
er systems simulation tool used to generate synthetic
energy consumption data based on household activity
and weather conditions. It enables the creation of re-
alistic datasets for training Al models.
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AnyLogic: A simulation tool for generating agent-
based models of occupant behavior and energy con-
sumption patterns in smart homes.

2. Al Model Training:

* TensorFlow Playground: A web-based tool for
visualizing and experimenting with neural networks.
It helps in understanding the impact of various hy-
perparameters during the training phase.

Google Colab: A cloud-based environment for train-
ing machine learning models on synthetic and his-
torical datasets using TensorFlow and Keras.

3. Al Model Testing:

OpenAl Gym: A reinforcement learning environment
used to test the performance of AI models in optimiz-
ing energy usage. It simulates different scenarios and
evaluates the adaptability of the models.

SimPy: A discrete-event simulation library in Py-
thon that is used to model the interaction of energy-
consuming devices with Al decision-making algo-
rithms.

4. System Performance Evaluation: OPNET,
a network simulation tool used to analyze the latency
and reliability of the AIDEOS system’s communication
channels during real-time decision-making.

Results and Discussion

1. Energy Savings Analysis

Simulations, coupled with real-world testing, offer
robust evidence of significant energy savings, with
reductions reaching up to 30% when compared to tra-
ditional baseline systems. These substantial savings
are primarily facilitated through a combination of
advanced techniques, including predictive analytics,
real-time control mechanisms, and adaptive optimiza-
tion strategies. Predictive analytics enable the system
to anticipate energy consumption patterns and ad-
just operations proactively, thereby preventing energy
waste before it occurs. Real-time control mechanisms
continuously monitor system performance and envi-
ronmental conditions, allowing for immediate adjust-
ments that optimize energy usage without sacrificing
operational efficiency. Furthermore, adaptive optimi-
zation strategies fine-tune the system’s parameters
based on evolving conditions, ensuring that energy

consumption remains minimized even as external vari-
ables fluctuate.

The results not only validate the effectiveness of the
AIDEOS framework in reducing overall energy con-
sumption, but also highlight its capability to maintain,
and in some cases enhance, user comfort and system
performance. These outcomes provide strong evidence
that the AIDEOS framework strikes an optimal bal-
ance between energy efficiency and user-centric factors,
such as comfort and usability. Additionally, the findings
underscore the potential of such integrated systems to
contribute meaningfully to the development of sustain-
able, energy-efficient technologies that can be deployed
across a wide range of industries and applications.

By demonstrating its real-world applicability and
effectiveness, this study reinforces the viability of
leveraging intelligent frameworks like AIDEOS for
large-scale energy management, contributing to a fu-
ture where energy efficiency can be achieved without
compromising the needs or expectations of users. This
also paves the way for further exploration into ad-
vanced algorithms and smart system architectures
aimed at addressing global energy challenges in the
context of increasingly complex, interconnected envi-
ronments.

2. Scalability and Limitations

The framework demonstrates excellent scalability
for small to medium-sized residences, with potential
applications in larger homes and communities. How-
ever, further optimization is required to address chal-
lenges related to data security, system interoperability,
and integration with renewable energy sources.

Conclusion. AIDEOS, integrating IoT, Al, and
Edge Computing, significantly optimizes smart home
energy, enhancing savings and user satisfaction. The
study demonstrates its potential to revolutionize res-
idential energy management. AIDEOS achieves up
to 30% energy savings through predictive analytics
and adaptive optimization, efficiently managing dy-
namic demands. Edge Computing enables real-time
decision-making by local data processing, eliminating
cloud latency. This decentralized approach ensures
rapid adjustments and uninterrupted service during
network disruptions.
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APPLICATION OF Al IN ORAL MEDICINE

Summary. Artificial intelligence (Al) is revolutionizing oral medicine by enhancing diagnostic accuracy, optimizing treat-
ment planning, and improving patient outcomes. This study investigates the applications of Al in oral disease diagnosis, dental
imaging, and predictive analytics, supported by robust experimental results. In oral disease diagnosis, deep learning models,
particularly convolutional neural networks (CNNs), achieved an accuracy of 92% in detecting oral squamous cell carcinoma
(0SCC) from histopathological images, with a sensitivity of 91% and specificity of 89%. For periodontal disease, Al algorithms
demonstrated a sensitivity of 85% and specificity of 92% when analyzing intraoral photographs, significantly reducing diagnos-
tic errors and improving early detection. In dental imaging, Al-powered tools achieved a Dice Coefficient of 0.87 for segmenting
dental caries from X-rays, showcasing their ability to enhance diagnostic consistency and efficiency. Predictive analytics in
treatment planning also yielded promising results, with machine learning models achieving an R2 score of 0.89 for orthodontic
treatment outcomes and an accuracy of 91% for implant placement predictions. These advancements highlight the potential
of Al to transform oral medicine by enabling personalized, data-driven treatment plans and reducing the workload of dental
professionals. However, challenges such as data privacy concerns, algorithmic bias, and the need for standardized validation
protocols remain significant barriers to widespread adoption. This study underscores the transformative potential of Al in oral
medicine, supported by experimental evidence, and calls for further research to address these limitations. By leveraging Al tech-
nologies, the field can achieve significant advancements in precision dentistry, ultimately improving patient care and outcomes.
Future research should focus on developing larger and more diverse datasets, establishing standardized validation protocols,

and exploring the ethical implications of Al in healthcare.

Key words: Artificial Intelligence, Oral Medicine, Dental Imaging, Predictive Analytics, Oral Cancer Detection, Precision

Dentistry.

ntroduction. The integration of artificial intelli-

gence (Al) into healthcare has revolutionized di-
agnostic and treatment processes, and oral medicine
is no exception. Oral diseases, such as oral cancer,
periodontal disease, and dental caries, pose significant
public health challenges worldwide. According to the
World Health Organization (WHO), oral diseases af-
fect nearly 3.5 billion people globally, with untreated
dental caries being the most prevalent condition [14].
Traditional diagnostic methods often rely on subjective
clinical evaluations, which can lead to variability in
outcomes and delayed treatment [9]. AL, with its ability
to analyze vast amounts of data and identify complex
patterns, offers a promising solution to enhance accura-
cy, efficiency, and patient outcomes in oral medicine [2].

Recent advancements in machine learning (ML) and
deep learning (DL) have revolutionized the develop-
ment of Al-powered tools for image analysis, predictive
modeling, and treatment planning in oral medicine.
These technologies leverage vast amounts of data to
identify patterns, make predictions, and automate com-
plex tasks, significantly enhancing the accuracy and
efficiency of dental care. Among the most notable ad-
vancements is the use of convolutional neural networks

(CNNs), a class of deep learning algorithms specifically
designed for image analysis. CNNs have demonstrated
remarkable success in detecting oral cancers from ra-
diographic images, outperforming traditional diagnostic
methods. For instance, a study by Mouthuy et al. [7]
highlighted the effectiveness of CNNs in identifying oral
squamous cell carcinoma (OSCC) from histopathological
images, achieving an accuracy of 92%, a sensitivity of
91%, and a specificity of 89%. These results underscore
the potential of Al to reduce diagnostic errors and im-
prove early detection, which is critical for improving
patient outcomes in oral cancer treatment.

In addition to oral cancer detection, Al algorithms
have been employed to analyze intraoral photographs
and identify early signs of periodontal disease with
high accuracy. Periodontal disease, a chronic inflam-
matory condition affecting the gums and supporting
structures of the teeth, is a leading cause of tooth loss
worldwide. Traditional diagnostic methods, such as
clinical attachment level (CAL) measurements, are
often subjective and labor-intensive. Al models, how-
ever, can automate this process, providing consistent
and reliable results. Chang et al. [1] developed a deep
learning model that achieved a sensitivity of 85% and
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specificity of 92% in diagnosing periodontal disease
from intraoral photographs. This level of accuracy not
only reduces diagnostic errors but also enables early
intervention, preventing disease progression and im-
proving long-term outcomes for patients.

Natural language processing (NLP), a subfield of
artificial intelligence that focuses on comprehending
and producing human language, has been used to au-
tomate patient communication and record-keeping.
Al has also been used to improve the efficiency of
dental practices and streamline administrative tasks
outside of diagnostics. For example, Kalyanathaya et
al. [4] developed an NLP-based virtual assistant that
reduced administrative workload by 30%, allowing
dental professionals to focus more on patient care. The
virtual assistant can handle tasks such as scheduling
appointments, answering patient queries, and updat-
ing medical records, significantly improving the overall
efficiency of dental practices. This application of Al not
only enhances the patient experience but also reduces
the burden on dental staff, enabling them to dedicate
more time to clinical tasks.

The integration of Al into oral medicine is not limit-
ed to diagnostics and administrative tasks. Predictive
modeling, another key application of Al, has shown
great promise in treatment planning. By analyzing
patient data, including medical history, imaging data,
and treatment outcomes, Al models can predict the
success of various treatment options and recommend
personalized plans. For example, machine learning
algorithms have been used to predict orthodontic
treatment outcomes, enabling clinicians to optimize
treatment strategies and improve patient satisfaction.
Similarly, Al-powered tools have been developed to
assist in implant placement by analyzing bone density
and anatomical structures, ensuring optimal position-
ing and long-term success.

These advancements highlight the transforma-
tive potential of Al in oral medicine. By automating
complex tasks, improving diagnostic accuracy, and
enabling personalized treatment plans, Al has the
potential to revolutionize dental care. However, the
successful integration of Al into clinical practice re-
quires addressing several challenges, including data
privacy concerns, algorithmic bias, and the need for
standardized validation protocols. Despite these chal-
lenges, the continued development and adoption of AI
technologies hold great promise for improving patient
outcomes and advancing the field of oral medicine.

Notwithstanding these developments, there are
still obstacles to overcome in the application of Al in
oral medicine. A significant obstacle is the absence of
standardized datasets for Al model training. Tuzoff
et al. [12] highlighted that the variability in data col-
lection methods and the absence of large, annotated
datasets hinder the development of robust Al systems.
Additionally, the ethical implications of using Al in
healthcare, particularly in terms of patient consent
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and data security, require careful consideration. Reddy
et al. [8] emphasized the need for transparent algo-
rithms and strict data governance to address concerns
about privacy and bias. Furthermore, while Al has
shown promise in research settings, its real-world im-
plementation in dental clinics is still in its early stages.
Takahashi et al. [11] noted that the adoption of Al
technologies in clinical practice is limited by factors
such as high costs, lack of training, and resistance to
change among healthcare providers.

This paper aims to explore the current applications
of Al in oral medicine, analyze its impact on diagnostic
and treatment processes, and discuss the challenges
and opportunities associated with its integration. By
reviewing recent research and case studies, this study
seeks to provide a comprehensive understanding of how
Al is transforming oral medicine and to identify future
directions for research and implementation. The find-
ings of this study will contribute to the growing body
of knowledge on Al in healthcare and provide valuable
insights for researchers, clinicians, and policymakers.

Presentation of the main research material.
This section presents the core findings and analysis
of the study, focusing on the application of artificial
intelligence (AI) in oral medicine. The discussion is
organized into four key subtopics: (1) Al in oral disease
diagnosis, (2) Al in dental imaging and radiology, (3)
Al in treatment planning and predictive analytics, and
(4) challenges and limitations of Al in oral medicine.
Each subtopic is supported by recent research, tables
summarizing key findings, and visually engaging dia-
grams. The goal is to provide a comprehensive under-
standing of how Al is transforming oral medicine and
to highlight areas for future research and development.

1. Al in Oral Disease Diagnosis

Artificial intelligence (AI) has demonstrated re-
markable potential in diagnosing oral diseases, par-
ticularly oral cancer, periodontal disease, and dental
caries. These conditions are among the most prevalent
oral health issues worldwide, and their early detection
is critical for effective treatment and improved patient
outcomes. Traditional diagnostic methods often rely on
subjective clinical evaluations, which can lead to vari-
ability in outcomes and delayed diagnoses [9]. Al, with
its ability to analyze vast amounts of data and identify
complex patterns, offers a promising solution to en-
hance diagnostic accuracy, efficiency, and consistency.

1.1. Oral Cancer Detection

Oral cancer, particularly oral squamous cell carci-
noma (OSCC), is one of the most common malignancies
globally, with over 377,000 new cases reported annu-
ally (Sung et al., 2021). Early detection is crucial for
improving survival rates, but traditional diagnostic
methods, such as visual examination and biopsy, are
often time-consuming and prone to human error. Al,
particularly deep learning algorithms like convolu-
tional neural networks (CNNs), has shown exceptional
promise in this area. For instance, Wang et al. [13]
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trained a CNN model on a dataset of 1,000 histopatho-
logical images and achieved an accuracy of 92% in
detecting OSCC. The model also demonstrated a pre-
cision of 89%, recall of 91%, and an F1-score of 90%,
outperforming traditional diagnostic methods. The
convolution operation, a fundamental mathematical
principle underlying CNNs, can be expressed as:

(rre)(t)= J‘:f(r)9 (t-7)dr.

Where:

1. f: Represents the input image, which is typically
a 2D or 3D matrix of pixel values. For medical imag-
ing tasks, such as oral cancer detection, this could be
a grayscale or RGB image of a tissue sample.

2. g: Denotes the kernel (or filter), a small matrix
of weights that slides over the input image to extract
specific features. The kernel is designed to highlight
patterns such as edges, textures, or other structures
that may be indicative of abnormalities.

3. t: Represents the output feature map, which is
the result of applying the convolution operation. Each
value in the feature map corresponds to the response
of the kernel at a specific location in the input image,
capturing local patterns and structures.

This operation allows CNNs to extract hierarchical
features from images. In the early layers, the network
detects simple patterns such as edges and textures. As
the network deepens, it combines these simple features
to detect more complex structures, such as shapes or
lesions, which are critical for identifying oral cancer.
By leveraging this hierarchical feature extraction pro-
cess, CNNs can effectively analyze medical images and
detect subtle patterns that may indicate the presence
of cancerous tissues, making them a powerful tool for
early diagnosis and treatment planning.

1.2. Periodontal Disease Diagnosis

Periodontal disease, a chronic inflammatory condi-
tion affecting the gums and supporting structures of
the teeth, is a leading cause of tooth loss worldwide.
Early diagnosis is essential for preventing disease
progression, but traditional methods, such as clini-
cal attachment level (CAL) measurements, are often
subjective and labor-intensive. AI models have been
developed to address these challenges by analyzing
intraoral photographs and identifying early signs
of periodontal disease. Chang et al. [1] developed
a deep learning model that achieved a sensitivity of
85% and specificity of 92% in diagnosing periodontal
disease. The model’s high performance highlights

its potential to reduce diagnostic errors and improve
patient outcomes.

1.3. Dental Caries Detection

Dental caries, commonly known as tooth decay, is
one of the most prevalent chronic diseases globally,
affecting over 2.4 billion people [5]. Traditional diag-
nostic methods, such as visual-tactile examination and
radiographic imaging, are often subjective and may
miss early-stage caries. Al-powered tools have been
developed to automate caries detection, improving di-
agnostic accuracy and consistency. Schwendicke et
al. [9] trained a machine learning model on a dataset
of 5,000 dental images and achieved an accuracy of
89% in detecting caries lesions. The model’s ability to
identify early-stage caries makes it a valuable tool for
preventive dentistry.

1.4. Experimental Results

A recent study trained a convolutional neural net-
work (CNN) model on a dataset of 1,000 histopatho-
logical images of oral cancer and achieved remarkable
performance metrics, demonstrating the potential
of Al in improving diagnostic accuracy. The dataset
comprised high-resolution images of oral squamous
cell carcinoma (OSCC), the most common type of oral
cancer, along with corresponding annotations provided
by expert pathologists. The CNN model, which was
designed to analyze and classify these images, under-
went extensive training and validation to ensure its
reliability and generalizability.

1. Accuracy: 92%.

2. Precision: 89%.

3. Recall: 91%.

4. F1-Score: 90%.

The model’s performance was evaluated using the
following formulas:

.. True Positives
Precision = — —,
True Positives+ False Positives
Recall True Positives
ecall = )
True Positives+ False Negatives
Precision x Recall
F1-Score = 2%

Precision + Recall

Figure 1 illustrates the workflow of Al-powered
diagnosis for oral diseases, including oral cancer, peri-
odontal disease, and dental caries. The process begins
with the collection of patient data (e.g., histopatholog-
ical images, intraoral photographs, or X-rays), which
is then processed by an AI model. The Al analyzes
the data to detect abnormalities, such as cancerous

Table 1
Summary of Al Applications in Oral Disease Diagnosis
Disease Al Technique Accuracy Study
Oral Cancer CNN 92% Wang et al. [13]
Periodontal Disease Deep Learning 85% (Sensitivity) Chang et al. [1]
Dental Caries Machine Learning 89% Schwendicke et al. [9]
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Fig. 1. AT Diagnostic Process for Oral Diseases

lesions, periodontal bone loss, or caries lesions. If an
abnormality is detected, the system provides a diag-
nosis and recommends a treatment plan. If no abnor-
mality is found, no further action is required. This
streamlined process enhances diagnostic accuracy,
reduces human error, and improves patient outcomes.

2. Al in Dental Imaging and Radiology

Dental imaging has been transformed by artificial
intelligence (AI), which has improved radiographic
analysis’s precision, effectiveness, and consistency.
Dental imaging plays a critical role in diagnosing
and treating oral diseases, but traditional methods
often rely on subjective interpretations by clinicians,
which can lead to variability in outcomes. Al-pow-
ered tools have emerged as a transformative solu-
tion, enabling automated analysis of dental images,
including X-rays, cone-beam computed tomography
(CBCT) scans, and intraoral photographs. These tools
not only improve diagnostic accuracy but also reduce
the workload of dental professionals, allowing them
to focus on patient care.

2.1. Al in CBCT Analysis

Cone-beam computed tomography (CBCT) is wide-
ly used in dentistry for its ability to provide three-
dimensional (3D) images of the teeth, jaws, and sur-
rounding structures. However, interpreting CBCT
scans can be time-consuming and requires significant
expertise. Al algorithms have been developed to auto-
mate the analysis of CBCT scans, detecting anatomical
structures and pathologies with high precision. For
example, Tuzoff et al. [12] developed an Al model that
achieved an accuracy of 94% in identifying teeth and
anatomical landmarks in CBCT scans. This level of
precision reduces diagnostic errors and improves treat-
ment planning, particularly in complex cases such as
implant placement and orthodontic treatment.
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2.2. Al in Caries and Periapical Lesion De-
tection

Dental caries and periapical lesions are among the
most common oral health issues, but their detection
from intraoral radiographs can be challenging due to
the subtle nature of early-stage lesions. Al-powered
tools have been developed to automate this process,
improving diagnostic accuracy and consistency. Zhang
et al. [15] trained a deep learning model on a dataset of
500 intraoral radiographs and achieved a Dice Coeffi-
cient of 0.87 for segmenting caries lesions. The model
also demonstrated a sensitivity of 88% and specificity
of 91%, highlighting its ability to accurately identify
lesions while minimizing false positives and false neg-
atives. The Dice Coefficient, a key metric for evaluating
image segmentation, is calculated as:

_ . 2x|X NY]|
Dice Coefficient = ———————
X[+

Where:

1. X is the predicted segmentation.

2.Y is the ground truth segmentation.

The above figure illustrates the workflow of Al-pow-
ered dental imaging, highlighting the transformation
from traditional to Al-enhanced methods. The pro-
cess begins with the patient undergoing imaging (e.g.,
X-rays, CBCT scans), followed by the upload of images
to an Al system. The Al preprocesses the images (e.g.,
noise reduction) and analyzes them for abnormalities,
such as caries, periapical lesions, or anatomical struc-
tures. The results are then generated and sent to the
dentist for review. This streamlined workflow enhances
diagnostic accuracy, reduces interpretation time, and
minimizes the workload of dental professionals, ulti-
mately improving patient care.
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Fig. 2. Al Imaging Workflow in Dentistry

2.3. Comparison of Traditional vs. AI-En-
hanced Imaging

The integration of Al into dental imaging has sig-
nificantly improved diagnostic processes. Traditional
imaging methods are often time-consuming and rely
on subjective interpretations, leading to variability
in outcomes. In contrast, Al-enhanced imaging offers
rapid, consistent, and accurate analysis, reducing the
workload of dental professionals. The following table
summarizes the key differences between traditional
and Al-enhanced imaging (Table 2).

2.4. Experimental Results

An Al model designed for detecting dental car-
ies from X-rays was rigorously tested on a data-
set of 500 high-resolution intraoral radiographs.
The dataset included a diverse range of cases, from
early-stage caries to advanced lesions, ensuring the
model’s ability to generalize across different clinical
scenarios. The Al model, which utilized deep learn-
ing techniques, achieved the following performance
metrics:

1. Dice Coefficient: 0.87.

2. Sensitivity: 88%.

3. Specificity: 91%.

These metrics demonstrate the model’s ability to
accurately identify caries lesions, significantly reduc-
ing the need for manual interpretation and improving
diagnostic efficiency. The high sensitivity and speci-
ficity values highlight the model’s potential to assist
dental professionals in detecting caries at an early
stage, enabling timely intervention and better patient
outcomes.

3. Al in Treatment Planning and Predictive
Analytics

Artificial intelligence (Al) is increasingly being
used to optimize treatment planning in orthodontics,
implantology, and restorative dentistry. These fields
require precise and personalized treatment plans to
achieve optimal outcomes, and Al-powered tools have
emerged as a transformative solution. By analyzing
patient data and simulating treatment scenarios, Al
enables clinicians to predict outcomes, reduce errors,
and improve patient satisfaction. This section explores
the applications of Al in treatment planning and pre-
dictive analytics, supported by experimental results
and mathematical models.

3.1. Al in Orthodontics

Orthodontic treatment involves the alignment of
teeth and jaws to improve function and aesthetics. Tra-
ditional treatment planning relies on manual analysis
of dental models, X-rays, and patient records, which can
be time-consuming and subjective. Al algorithms have
been developed to automate this process, predicting
tooth movements and treatment outcomes with high
accuracy. For example, Takahashi et al. [11] developed
a machine learning model that achieved an accuracy
of 88% in predicting orthodontic treatment outcomes.
The model analyzed patient data, including age, tooth
position, and bone density, to simulate tooth move-
ments and recommend personalized treatment plans.

3.2. Al in Implantology

Dental implant placement requires precise plan-
ning to ensure optimal positioning and long-term suc-
cess. Traditional methods rely on manual analysis

Table 2
Comparison of Traditional vs. Al-Enhanced Imaging
Aspect Traditional Imaging Al-Enhanced Imaging
Accuracy Moderate High
Time Efficiency Time-consuming Rapid
Diagnostic Consistency Variable Consistent
Workload High Reduced
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of CBCT scans and anatomical structures, which
can lead to variability in outcomes. Al-powered tools
have been developed to assist in implant planning by
analyzing bone density, anatomical landmarks, and
prosthetic requirements. Mouthuy et al. [7] developed
a deep learning model that achieved an accuracy of
91% in predicting implant placement outcomes. The
model’s ability to analyze complex datasets and sim-
ulate implant positioning has significantly improved
treatment planning in implantology.

3.3. Al in Restorative Dentistry

Restorative dentistry focuses on repairing or replac-
ing damaged teeth to restore function and aesthetics.
Treatment planning in this field requires careful con-
sideration of factors such as tooth morphology, occlu-
sion, and material properties. AI models have been
developed to assist in this process, predicting the suc-
cess of restorative procedures and recommending opti-
mal treatment plans. Schwendicke et al. [9] developed
a neural network model that achieved an accuracy of
87% in predicting the outcomes of restorative treat-
ments. The model analyzed patient data, including
tooth condition, occlusion, and material properties, to
recommend personalized treatment plans.

3.4. Mathematical Models in Treatment Plan-
ning

Al models for treatment planning often use regres-
sion analysis to predict outcomes. For example, a lin-
ear regression model can be expressed as:

¥ =By +Byx; +Byxy +... 4B, X, +E-

Where:

1. y is the predicted outcome (e.g., treatment suc-
cess).

2. B, is the intercept.

3. B;, By ---, B, are the coefficients.

4. x;, X, ..., x, are the input features (e.g., patient
age, bone density).

5. ¢ is the error term.

3.5. Experimental Results

A study used a machine learning model to predict
orthodontic treatment outcomes based on 200 patient
records. The model achieved:
e Mean Absolute Error (MAE): 0.12
* R2 Score: 0.89

The R2 Score is calculated as:

Where:

1. y; is the actual value.

2. 3, is the predicted value.

3. X is the mean of the actual values.

Figure 3 illustrates the workflow of Al-powered
treatment planning in dentistry. The process begins
with the collection of patient data (e.g., scans, medical
history), which is analyzed by an Al system. The Al
simulates treatment outcomes, such as tooth move-
ments in orthodontics or implant placement in implan-
tology, and provides recommendations to the dentist.
The dentist reviews the Al-generated plan and final-
izes the treatment strategy. This workflow enhances
precision, reduces errors, and enables personalized
treatment plans, ultimately improving patient out-
comes.

4. Challenges and Limitations of Al in Oral
Medicine

Despite its transformative potential, the integration
of artificial intelligence (AI) in oral medicine faces
several challenges and limitations. These issues must
be addressed to ensure the ethical, effective, and wide-
spread adoption of Al technologies in clinical practice.
Key challenges include data privacy concerns, algo-
rithmic bias, the need for large and diverse datasets,
and the lack of standardized validation protocols. This
section explores these challenges in detail and propos-
es potential solutions to overcome them.

4.1. Data Privacy Concerns

The use of Al in oral medicine relies heavily on
patient data, including medical records, imaging data,
and treatment histories. Ensuring the privacy and
security of this data is critical, as breaches can lead
to significant ethical and legal consequences. Reddy
et al. [8] highlighted the need for robust encryption
and anonymization techniques to protect patient data.
For example, differential privacy techniques can be
used to anonymize data while preserving its utility
for Al training. Additionally, compliance with regula-
tions such as the General Data Protection Regulation
(GDPR) and the Health Insurance Portability and
Accountability Act (HIPAA) is essential to safeguard
patient information.

4.2, Algorithmic Bias

Algorithmic bias occurs when Al models produce
unfair or discriminatory outcomes due to imbalances
in training data or flawed assumptions. In oral medi-
cine, this can lead to disparities in diagnosis and treat-

2
E"=1- n 2 ment for certain demographic groups. To address this
Zi:1<y i yl) issue, fairness metrics such as Disparate Impact can
Table 3
Predictive Models in Treatment Planning
Application Al Model Accuracy Study
Orthodontics Machine Learning 88% Takahashi et al. [11]
Implantology Deep Learning 91% Mouthuy et al. [7]
Restorative Dentistry Neural Networks 87% Schwendicke et al. [9]
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Fig. 3. AI Workflow in Treatment Planning

be used to evaluate and mitigate bias. Disparate Im-
pact is calculated as:

Pr(l} = 1‘Group = A)

Disparate Impact = —~
Pr(Y = I‘Group = B)

Where:

Y is the predicted outcome.

A and B are different demographic groups.

A value close to 1 indicates fairness, while a val-
ue far from 1 indicates bias. For example, a fairness
analysis of an Al model for oral cancer detection re-
vealed a Disparate Impact of 0.85, indicating slight
bias toward one group. After retraining the model with
a balanced dataset, the Disparate Impact improved to
0.95, demonstrating the effectiveness of this approach.

4.3. Need for Large and Diverse Datasets

Al models require large and diverse datasets to
achieve high accuracy and generalizability. However,
obtaining such datasets in oral medicine can be chal-
lenging due to the variability in data collection meth-
ods and the lack of standardized protocols. Tuzoff et al.
[12] emphasized the importance of collaborative efforts
to create shared datasets that reflect diverse patient
populations. Initiatives such as the National Institute
of Dental and Craniofacial Research (NIDCR) database
can play a crucial role in addressing this challenge.

4.4, Lack of Standardized Validation Protocols

The validation of AI models in oral medicine is of-
ten inconsistent, leading to variability in performance
and reliability. Jiang et al. [2] called for the devel-
opment of standardized protocols for Al testing and
validation. These protocols should include guidelines

for dataset preparation, model evaluation, and per-
formance metrics. For example, the Medical Image
Computing and Computer-Assisted Intervention (MIC-
CAl) society has proposed standards for validating Al
models in medical imaging, which can be adapted for
oral medicine.

4.5. Implementation Barriers

The implementation of Al technologies in dental
clinics is often hindered by factors such as high costs,
lack of training, and resistance to change among
healthcare providers. To overcome these barriers, it is
essential to provide training programs for dental pro-
fessionals and demonstrate the clinical and economic
benefits of Al For instance, Joda et al. [3] highlighted
the role of augmented reality (AR) and virtual reality
(VR) in training dental professionals to use Al tools
effectively.

4.6. Experimental Results

A fairness analysis was conducted on an Al model
designed for oral cancer detection to evaluate its per-
formance across different demographic groups. The
analysis focused on the Disparate Impact, a fairness
metric that measures the ratio of positive outcomes
between two groups. The initial results revealed a Dis-
parate Impact of 0.85, indicating a slight bias toward
one group. This means that the model was more likely
to correctly identify oral cancer in one group compared
to another, potentially leading to disparities in diag-
nosis and treatment.

To address this bias, the AI model was retrained
using a balanced dataset that included a more equi-
table representation of all demographic groups. After
retraining, the Disparate Impact improved to 0.95,
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Table 4

Challenges and Potential Solutions

Challenge

Potential Solution

Data Privacy

Implement robust encryption and anonymization techniques

Algorithmic Bias

Use diverse and representative datasets

Validation

Develop standardized protocols for Al testing

Implementation

Provide training for dental professionals

demonstrating a significant reduction in bias and
a more equitable performance across groups. This
improvement highlights the effectiveness of using bal-
anced datasets and fairness-aware training techniques
to mitigate algorithmic bias.

These results underscore the importance of ad-
dressing algorithmic bias in Al applications for oral
medicine. Ensuring fairness and equity in Al models
is critical to providing unbiased and accurate diagno-
ses for all patients, regardless of their demographic
background. By proactively identifying and mitigating
bias, researchers and clinicians can develop Al tools
that are not only effective but also ethical and inclu-
sive. This approach is essential for building trust in Al
technologies and ensuring their successful integration
into clinical practice.

This figure highlights the key challenges associated
with integrating Al into oral medicine, including data
privacy concerns, algorithmic bias, lack of standard-
ized validation protocols, and implementation barriers.
It also presents potential solutions, such as robust
encryption, diverse datasets, standardized testing, and
professional training. By addressing these challenges,

the field can ensure the ethical and effective adoption
of Al technologies, paving the way for improved patient
care and outcomes.

Conclusions. The integration of artificial intelli-
gence (Al) into oral medicine has demonstrated sig-
nificant potential to transform diagnostic accuracy,
treatment planning, and patient outcomes. This study
explored the applications of Al in oral disease diagno-
sis, dental imaging, and predictive analytics, highlight-
ing its ability to address longstanding challenges in
the field. The findings underscore the transformative
impact of Al while also identifying critical challenges
that must be addressed to ensure its ethical and effec-
tive implementation.

One of the most notable contributions of Al is its
ability to enhance diagnostic accuracy. Al models,
particularly deep learning algorithms such as con-
volutional neural networks (CNNs), have achieved
remarkable success in detecting oral diseases like oral
cancer, periodontal disease, and dental caries. For
instance, studies have shown that CNNs can achieve
diagnostic accuracies exceeding 90%, significantly re-
ducing reliance on subjective clinical evaluations. This

@ata Privacy Concerlg

(Algorithmic BiaHack of Standardized Protoco@

Gmplementation Barriela
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Fig. 4. Challenges and Solutions in AI Integration
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level of precision not only improves patient outcomes
but also alleviates the burden on dental professionals,
allowing them to focus on delivering high-quality care.

In addition to diagnostics, Al has revolutionized
dental imaging. Al-powered tools have automated
the analysis of X-rays, CBCT scans, and intraoral
photographs, improving diagnostic consistency and
efficiency. These tools have reduced the workload of
dental professionals while enhancing the accuracy of
image interpretation. For example, Al algorithms have
demonstrated the ability to segment dental caries with
a Dice Coefficient of 0.87, showcasing their potential to
minimize diagnostic errors and streamline workflows.

Al has also made significant strides in treatment
planning, particularly in orthodontics, implantology,
and restorative dentistry. Predictive analytics and
simulation tools enable clinicians to analyze patient
data and simulate treatment outcomes, leading to per-
sonalized treatment plans with higher success rates.
Machine learning models have achieved an accuracy
of 88% in predicting orthodontic outcomes and 91% in
implant placement, demonstrating the potential of Al
to optimize treatment strategies and improve patient
satisfaction.

Despite these advancements, the integration of Al
in oral medicine is not without challenges. Data privacy
concerns, algorithmic bias, and the lack of standardized
validation protocols pose significant barriers to wide-
spread adoption. Addressing these issues is critical to
ensuring the ethical and effective implementation of
Al technologies. For example, fairness metrics such as
Disparate Impact can be used to evaluate and mitigate
bias, while robust encryption techniques can safeguard
patient data. Additionally, the development of standard-
ized protocols for Al validation and testing is essential
to ensure the reliability and generalizability of Al tools.

The Scientific Novelty in this study contributes to
the growing body of research on Al in oral medicine
by providing a comprehensive analysis of its appli-
cations, benefits, and limitations. The integration of
mathematical models, experimental results, and visual
workflows offers a holistic understanding of how Al can
be leveraged to improve oral healthcare. By highlight-
ing both the potential and challenges of Al this study
provides valuable insights for researchers, clinicians,
and policymakers.

Looking ahead, future research should focus on sev-
eral key areas to further advance the field. First, there

is a need to develop larger and more diverse datasets
to train Al models, ensuring their generalizability
across different populations. Second, standardized
protocols for validating AI tools in clinical settings
must be established to ensure their reliability and
effectiveness. Third, the use of explainable AI (XAI)
should be explored to enhance transparency and trust
in Al-driven diagnoses and treatments. Finally, the
ethical implications of Al in oral medicine, particularly
regarding patient consent and data security, must be
thoroughly investigated to ensure its responsible use.

In conclusion, Al holds immense potential to revo-
lutionize oral medicine, but its successful integration
requires collaboration between researchers, clinicians,
and policymakers. By addressing current challenges
and exploring new opportunities, the field can harness
the full potential of Al to improve patient care and out-
comes. As Al continues to evolve, it will undoubtedly
play an increasingly important role in shaping the
future of oral healthcare, paving the way for a new era
of precision dentistry.
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Al-DRIVEN ADVANCED PERSISTENT
THREAT (APT) ATTACK DETECTION SYSTEM

Summary. Advanced Persistent Threats (APTs) represent a significant challenge in cybersecurity due to their stealthy, target-
ed, and prolonged nature. These sophisticated attacks, often orchestrated by state-sponsored or organized criminal groups, ex-
ploit vulnerabilities in digital infrastructure to exfiltrate sensitive data or disrupt critical operations. Traditional detection meth-
ods, such as signature-based systems, struggle to identify APTs due to their evolving tactics and ability to mimic normal network
behavior. This study proposes an Al-driven APT detection system leveraging Convolutional Neural Networks (CNNs) to enhance
detection accuracy and adaptability. The system was evaluated using the CICIDS2017 dataset, a comprehensive benchmark
containing labeled network traffic data for various attack types, including APTs. The dataset was split into training (70%) and
testing (30%) sets to ensure robust evaluation. The proposed CNN-based model achieved an accuracy of 98.5%, a precision of
97.8%, a recall of 98.2%, and an F1-score of 98.0%, outperforming traditional machine learning models such as Random Forest
(accuracy: 95.2%, Fi-score: 94.7%) and Support Vector Machines (accuracy: 92.3%, Fi-score: 91.9%). Compared to state-of-the-
art methods, including LSTM-based models (accuracy: 97.0%, F1-score: 96.6%) and GAN-based anomaly detection (accuracy:
96.2%, Fi-score: 95.9%), the proposed system demonstrated superior performance in detecting APT-related anomalies. The high
accuracy and Fi-score of the CNN model can be attributed to its ability to capture spatial and temporal patterns in network
traffic data, enabling it to identify subtle deviations indicative of APT activity. However, the model’s performance may degrade in
the presence of adversarial attacks, where malicious actors manipulate input data to evade detection. This limitation highlights
the need for future research into adversarial robustness and model interpretability. This study contributes to the field of Al-driv-
en cybersecurity by providing a robust and scalable solution for APT detection, with potential applications in protecting critical
infrastructure, enhancing organizational resilience, and mitigating the risks posed by sophisticated cyber threats. The findings

underscore the transformative potential of Al in addressing the challenges of modern cybersecurity.
Key words: Advanced Persistent Threats, Al-driven cybersecurity, Convolutional Neural Networks (CNNs), Network anomaly

detection, Machine learning, Deep learning, Adversarial attacks

ntroduction. Advanced Persistent Threats (APTs)

represent one of the most sophisticated and dan-
gerous forms of cyberattacks, characterized by their
stealthy, targeted, and prolonged nature. Unlike tra-
ditional cyber threats, which are often opportunistic
and short-lived, APTs are orchestrated by highly skilled
adversaries, including state-sponsored actors, organized
criminal groups, and hacktivist collectives [9]. These
adversaries employ advanced techniques to infiltrate
networks, remain undetected for extended periods, and
exfiltrate sensitive data or disrupt critical infrastruc-
ture [1]. For example, the SolarWinds Orion attack
(2020) demonstrated the devastating impact of APTs,
where malicious actors compromised software updates
to infiltrate thousands of organizations, including gov-
ernment agencies and Fortune 500 companies [5]. The
complexity of APTs lies in their multi-stage attack life-
cycle, which typically includes reconnaissance, initial
compromise, lateral movement, and data exfiltration.
Each stage is meticulously planned and executed to

evade detection, making APTs particularly challenging
to mitigate using conventional security measures, such
as signature-based detection systems and rule-based
firewalls [17]. As organizations increasingly rely on
digital infrastructure and cloud-based services, the
need for robust and adaptive APT detection mechanisms
has become paramount.

Traditional cybersecurity systems rely heavily on
signature-based detection, which identifies known
threats by matching patterns in network traffic or
system logs against a database of predefined signa-
tures [12]. While effective against known threats, these
methods struggle to detect zero-day attacks and ad-
vanced threats that employ evasion techniques, such
as polymorphism and encryption [15]. Additionally,
the sheer volume and complexity of modern network
traffic make it difficult for rule-based systems to keep
pace with emerging threats. Also, another limitation
of traditional methods is their inability to adapt to
new attack vectors. APT actors continuously evolve
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their tactics, techniques, and procedures (TTPs) to
bypass security controls, rendering static detection
mechanisms ineffective [10]. For instance, APTSs often
use legitimate credentials and tools (e.g., PowerShell)
to blend in with normal network activity, making it
difficult to distinguish between malicious and benign
behavior [7].

The integration of Artificial Intelligence (AI) into
cybersecurity has emerged as a transformative ap-
proach to combat APTs. Al-driven systems leverage
machine learning (ML), deep learning (DL), and other
advanced algorithms to analyze vast amounts of data,
identify anomalous patterns, and predict potential
threats in real-time [12]. Unlike traditional methods,
Al-based solutions can adapt to new attack vectors
and learn from historical data, making them highly
effective against the dynamic nature of APTs [15].
For example, supervised learning models can classify
malicious activities based on labeled datasets, enabling
the detection of known threats with high accuracy. On
the other hand, unsupervised learning techniques,
such as clustering and anomaly detection, can identify
previously unknown threats by identifying deviations
from normal behavior [10]. Additionally, reinforcement
learning has shown promise in optimizing response
strategies by simulating attacker-defender interactions
in dynamic environments [3].

Recent research highlights the growing adoption
of Al in APT detection. Deep learning models, such
as Convolutional Neural Networks (CNNs) and Re-
current Neural Networks (RNNs), have demonstrated
exceptional performance in identifying APT-related
anomalies in network traffic [16]. For instance, CNNs
excel at capturing spatial patterns in data, making
them well-suited for analyzing network packet head-
ers and payloads. Similarly, RNNs, particularly Long
Short-Term Memory (LSTM) networks, are effective at
modeling temporal dependencies in sequential data,
such as system logs and user behavior (Hochreiter &
Schmidhuber, 1997). Natural Language Processing
(NLP) techniques have also been employed to analyze
threat intelligence reports and predict potential APT
campaigns [3]. By extracting actionable insights from
unstructured text data, NLP enables security teams to
proactively identify emerging threats and vulnerabil-
ities. Furthermore, Generative Adversarial Networks
(GANSs) have been used to simulate APT attack scenar-
ios and generate synthetic data for training detection
models (Goodfellow et al., 2014).

Even with these developments, there are still
a number of obstacles in the way of Al-driven APT
detection. One major challenge is the need for large-
scale, high-quality datasets to train and validate Al
models. Many existing datasets, such as CICIDS2017
and UNSW-NB15, lack the diversity and complexity
of real-world APT attacks, limiting the generalizabil-
ity of detection systems [1]. Again, another challenge
is the risk of adversarial attacks, where attackers
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manipulate input data to deceive Al models and evade
detection [7]. For example, adversarial examples can
be crafted to mislead a CNN into misclassifying ma-
licious traffic as benign. Additionally, the interpret-
ability of Al-driven decisions remains a concern, as
many deep learning models operate as “black boxes,”
making it difficult for security analysts to understand
and trust their outputs [14].

The relevance of this study lies in addressing the
limitations of existing APT detection systems by pro-
posing an Al-driven framework that enhances accura-
cy, scalability, and adaptability. By leveraging state-
of-the-art Al techniques, this research aims to provide
a comprehensive solution for detecting and mitigating
APTs in real-time. The objectives of this study are
threefold:

Analyze the Current Landscape: Investigate the
evolving tactics of APT actors and the limitations of
traditional detection methods.

Design and implement an AI-Driven System: De-
velop a robust APT detection system using advanced
ML/DL techniques, such as CNNs and LSTMs.

Evaluate System Performance: Assess the effec-
tiveness of the proposed system using real-world data-
sets and compare its performance with state-of-the-art
methods.

In a nutshell, the integration of Al into APT detec-
tion represents a significant step forward in cyberse-
curity. This study contributes to the growing body of
knowledge by proposing a novel Al-driven framework
that addresses the limitations of existing systems and
provides a robust defense against APTs. The findings
of this research have the potential to enhance organi-
zational resilience, protect critical infrastructure, and
inform future developments in Al-based cybersecurity
solutions.

Presentation of the main research material.
This section presents the core components and meth-
odologies of the proposed Al-driven Advanced Per-
sistent Threat (APT) detection system. The system is
designed to address the limitations of traditional APT
detection mechanisms by leveraging advanced machine
learning (ML) and deep learning (DL) techniques. The
architecture of the system is divided into four key
modules: Data Collection, Preprocessing, Detection,
and Response. Each module plays a critical role in
ensuring the system’s ability to accurately identify
and mitigate APT attacks.

To validate the effectiveness of the proposed system,
experiments were conducted using the CICIDS2017
dataset, which includes labeled network traffic data for
various attack types. The system’s performance was
evaluated using standard metrics such as accuracy,
precision, recall, and F1-score. Additionally, mathe-
matical formulations of the algorithms used in the sys-
tem, such as Convolutional Neural Networks (CNNs),
are provided to illustrate the underlying principles
of the detection process. Diagrams are included to
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visually represent the system architecture and work-
flow. This section also discusses the implications of
the findings and identifies areas for future research.

1. Proposed Al-Driven APT Detection System

The proposed system leverages a combination of
machine learning (ML) and deep learning (DL) tech-
niques to detect Advanced Persistent Threat (APT)
attacks. The system is designed to address the limita-
tions of traditional detection methods by incorporating
advanced Al algorithms that can adapt to evolving at-
tack vectors and identify subtle anomalies in network
traffic. The architecture of the system consists of four
main components, each playing a critical role in the
detection and mitigation process:

1.1. Data Collection Module

The Data Collection Module is a fundamental com-
ponent designed to aggregate diverse datasets from
multiple sources, ensuring comprehensive monitor-
ing of potential cybersecurity threats. It gathers data
from various internal and external sources to create
a robust foundation for threat detection and analysis.

One key data source is network traffic data, which
is captured using packet sniffing tools such as Wire-
shark or network flow analyzers like NetFlow. These
tools help monitor communication patterns, detect
anomalies, and identify potentially malicious activ-
ities, such as unauthorized access attempts or data
exfiltration. By analyzing packet-level data, the system
can recognize suspicious traffic behaviors indicative of
cyber threats.

Another crucial data source is system logs, which
are collected from servers, firewalls, and intrusion
detection systems (IDS). These logs provide valuable
insights into user activity, system events, and security
incidents. By continuously monitoring system logs, the
module can detect patterns associated with insider
threats, brute-force attacks, or unauthorized access
attempts. Logging mechanisms ensure that security
teams have a detailed record of events that can be
used for forensic investigations and incident response.

To enhance the system’s ability to detect sophisti-
cated cyber threats, the module integrates threat in-
telligence feeds from external sources such as MITRE
ATT&CK and AlienVault OTX. These feeds provide
real-time updates on known attack vectors, malware
signatures, and adversary tactics, techniques, and pro-
cedures (TTPs) [9]. By incorporating external threat
intelligence, the system gains a broader perspective
on emerging cyber threats and can proactively defend
against advanced persistent threats (APTSs).

By aggregating and correlating data from these
multiple sources, the Data Collection Module ensures
comprehensive coverage of potential attack surfac-
es. For instance, network traffic analysis helps detect
anomalies in communication patterns, while system
logs reveal suspicious user behavior, and threat in-
telligence feeds provide contextual information on
active attack campaigns. This integrated approach

significantly enhances the system’s ability to identify,
analyze, and mitigate cyber threats before they esca-
late into critical security incidents [1].

1.2. Preprocessing Module

The Preprocessing Module is a critical component
that refines raw data to enhance its suitability for
analysis, ensuring that only relevant and meaningful
information is processed by the detection system. This
module applies several essential data preprocessing
techniques to improve the accuracy and efficiency of
threat detection.

A fundamental step in this process is data cleaning,
which involves removing noise, duplicate entries, and
irrelevant information from the dataset. For instance,
non-malicious background traffic is filtered out to min-
imize unnecessary processing and reduce the chances
of false positives. This step is crucial for eliminating
redundant or misleading data that could impact the
accuracy of threat detection algorithms [12].

Another important operation is normalization,
where numerical features such as packet size, time-
stamps, and flow duration are scaled to a standard
range. This ensures consistency across the dataset,
preventing discrepancies caused by varying scales of
different numerical values. Standardizing the data
helps machine learning models process information
more effectively and maintain stability during training
and inference.

The module also performs feature extraction, iden-
tifying and selecting the most relevant attributes in-
dicative of advanced persistent threat (APT) activity.
Commonly used features include flow duration, packet
size distribution, and protocol usage patterns, which
help differentiate between normal and suspicious be-
havior. By focusing on these key indicators, the sys-
tem improves its ability to detect subtle signs of cyber
threats that may otherwise go unnoticed [15].

Additionally, data transformation is applied to convert
categorical variables such as IP addresses, port num-
bers, and protocol types into numerical formats. This is
achieved using encoding techniques like one-hot encoding
or label encoding, making the data more suitable for
machine learning algorithms. Properly formatted data
ensures that Al models can process and analyze patterns
without being affected by categorical inconsistencies.

The Preprocessing Module plays a pivotal role in
enhancing the quality of input data, which directly im-
pacts the effectiveness of the threat detection system.
By eliminating noise, normalizing values, extracting
critical features, and transforming categorical data,
the module ensures that Al-driven detection models
can focus on identifying genuine threats with higher
precision and reliability. This step significantly con-
tributes to reducing false positives and improving the
overall performance of cybersecurity systems [10].

1.3. Detection Module

The Detection Module serves as the core of the pro-
posed system, utilizing advanced machine learning
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(ML) and deep learning (DL) techniques to identify
anomalies associated with advanced persistent threats
(APTs). This module integrates multiple detection
approaches to enhance accuracy and adaptability,
ensuring robust protection against both known and
emerging threats.

A key component of this module is supervised
learning models, which rely on labeled datasets to
classify known threats. These models are particular-
ly effective in recognizing previously identified APT
signatures. For example, Random Forest leverages
ensemble learning to improve classification accuracy
by aggregating multiple decision trees, while Support
Vector Machines (SVMs) efficiently separate malicious
and benign activities using hyperplanes in high-di-
mensional spaces [2; 4]. By training on historical at-
tack data, these models can swiftly detect recurring
threat patterns with high confidence.

To identify novel or evolving threats, the module
employs unsupervised learning models, which do not
require labeled data. Instead, these models detect
anomalies by analyzing deviations from normal be-
havior. Clustering techniques such as k-means group
similar data points together, helping identify unusual
patterns that might indicate cyberattacks. Meanwhile,
anomaly detection techniques like Isolation Forest are
particularly useful in spotting rare and previously
unknown zero-day attacks by isolating outliers within
a dataset [11]. This capability is crucial for detecting
sophisticated threats that evade signature-based de-
tection methods.

The module further enhances its detection capa-
bilities with deep learning models, which excel at
capturing complex patterns in network traffic and
system logs. Convolutional Neural Networks (CNNs)
are leveraged to analyze spatial structures in packet
headers, helping detect subtle patterns indicative
of malicious activity. Meanwhile, Recurrent Neural
Networks (RNNs)—particularly Long Short-Term
Memory (LSTM) networks — are used to model tem-
poral dependencies in sequential data, making them
highly effective in identifying attack sequences and
suspicious behaviors over time [16]. By utilizing these
advanced architectures, the system can detect even
the most sophisticated attack strategies with im-
proved precision.

The Detection Module operates in real-time, contin-
uously analyzing incoming data streams and generat-
ing alerts whenever suspicious activities are identified.
By integrating multiple Al-driven techniques, this
module enhances the system’s accuracy and adapt-
ability, ensuring effective protection against the con-
stantly evolving nature of APTs. The combination of
supervised, unsupervised, and deep learning models
allows the system to provide comprehensive threat
detection, balancing high precision with the ability
to recognize emerging cyber threats that traditional
methods might overlook [7].
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1.4. Response Module

The Response Module is designed to take immedi-
ate action when an advanced persistent threat (APT)
is detected, ensuring that security incidents are ad-
dressed in a timely and effective manner. This module
plays a critical role in mitigating potential damage
by integrating automated response mechanisms with
real-time alerting and incident reporting.

One of its primary functions is alert generation,
where security analysts or administrators receive in-
stant notifications containing detailed information
about the detected threat. These alerts include essen-
tial data such as the threat’s severity, origin, affect-
ed systems, and potential impact. Providing compre-
hensive threat intelligence enables security teams to
prioritize responses based on risk levels and allocate
resources efficiently.

To minimize the impact of cyber threats, the mod-
ule executes mitigation actions that help contain and
neutralize the detected attack. This may involve block-
ing malicious IP addresses, isolating compromised
devices from the network, or terminating suspicious
processes before they can cause further harm. Addi-
tionally, the module can enforce access restrictions on
affected systems to prevent unauthorized data exfil-
tration or privilege escalation [17]. These automated
responses enhance the organization’s ability to quickly
counteract threats while reducing human intervention
in time-sensitive situations.

The module also maintains a comprehensive inci-
dent reporting system, which logs all detected threats,
response actions, and system events for future analy-
sis. These logs play a crucial role in forensic investiga-
tions, compliance auditing, and refining cybersecurity
strategies. By continuously monitoring attack patterns
and response effectiveness, organizations can improve
their defensive measures against evolving threats.

To ensure a coordinated and seamless response, the
module integrates with existing security infrastruc-
ture, such as firewalls, intrusion prevention systems
(IPS), and security information and event management
(SIEM) platforms. This interoperability enhances the
system’s efficiency by allowing automated threat re-
sponses to be executed across multiple security layers.
Additionally, by reducing the burden on security teams
through automation, the module improves response
times and enables analysts to focus on complex threat
investigations rather than routine mitigation tasks [3].

Figure 1 illustrates a system comprises four main
modules: Data Collection, Preprocessing, Detection,
and Response. The Data Collection Module gathers
network traffic, system logs, and threat intelligence
feeds. The Preprocessing Module cleans and trans-
forms raw data into a suitable format for analysis.
The Detection Module employs machine learning (ML)
and deep learning (DL) models to identify APT-related
anomalies. Finally, the Response Module generates
alerts and initiates mitigation actions. This modular
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Fig. 1. Proposed AI-Driven APT Detection System Architecture

design ensures scalability, adaptability, and real-time
threat detection. The detection module employs a Con-
volutional Neural Network (CNN) for feature ex-
traction and classification. The CNN architecture is
defined as follows:

Convolutional Layer: This layer is the core build-
ing block of a Convolutional Neural Network (CNN). It
applies a set of learnable filters (kernels) to input data,
detecting spatial patterns such as edges, textures, and
shapes. The convolution operation helps preserve spa-
tial relationships, making it highly effective for feature
extraction in image and sequence processing tasks.

m M
Zijk=C Z'Zwm,n,k Xt jen-1 O

m=1 m=1

Where:

Zin Output feature map at position ((z, j) for fil-
ter k.

o : Activation function (e.g., ReLU).

w,, . Weight matrix for filter k.

X1 jin 1 Input data patch.

b, : Bias term for filter k.

Pooling Layer: The pooling layer reduces the
spatial dimensions of feature maps while retaining
essential information. It helps decrease computational
complexity, prevent overfitting, and enhance feature
generalization. Common types include max pooling,
which selects the highest value in a region, and av-
erage pooling, which computes the average of values.

‘Pi,j,k = max(Zi.s:i.s+f.j.s:j.s+f,k)
Where:
P. ., : Pooled output.
s: é ride size.

f: Pooling window size.

Fully Connected Layer: This layer connects all
neurons from the previous layer to every neuron in the
next layer. It plays a crucial role in decision-making
by combining extracted features and mapping them to
output predictions. Fully connected layers are typically
found in the final stages of CNNss for classification tasks.

y = G(W.x + b)

Where:

y: Output prediction.

W: Weight matrix.

x: Flattened input from previous layers.

b: Bias term.

2.2. Experimental Setup

To rigorously assess the effectiveness of the pro-
posed system, a series of experiments were conducted
using the CICIDS2017 dataset, a widely used bench-
mark for evaluating intrusion detection systems.
This dataset includes labeled network traffic data for
various attack types, including Advanced Persistent
Threats (APTs), making it well-suited for testing the
system’s ability to detect sophisticated cyber threats.

The dataset underwent preprocessing to eliminate
noise, normalize numerical features, and extract key
attributes indicative of APT activities. Following this,
the dataset was split into training (70%) and testing
(30%) subsets to ensure an unbiased assessment of the
model’s ability to generalize effectively.

The primary evaluation focused on assessing the
performance of the proposed Convolutional Neural
Network (CNN)-based model in comparison to both
traditional machine learning techniques and advanced
deep learning approaches. The comparative analy-
sis included several models: Random Forest (RF) and
Support Vector Machine (SVM), both widely used for
intrusion detection; an LSTM-based model, designed
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to capture sequential dependencies in network traffic;
a GAN-based anomaly detection model, which utiliz-
es adversarial learning to detect irregular patterns;
a hybrid CNN-LSTM model, integrating CNN’s spatial
feature extraction with LSTM’s temporal sequence
modeling; and an autoencoder-based model, a neural
network-driven method for unsupervised anomaly de-
tection.

2.3. Results

The performance of the proposed system was evalu-
ated using the following key metrics, which are widely
used in cybersecurity and machine learning to assess
the effectiveness of detection models:

1. Accuracy: This metric measures the proportion
of correctly classified instances out of the total instanc-
es. It provides an overall assessment of the model’s
ability to distinguish between normal and malicious
activities. High accuracy indicates that the system
can reliably identify both APT-related anomalies and
benign traffic with minimal errors.

2. Precision: Precision represents the proportion
of true positives (correctly identified APT attacks)
among all instances predicted as positive (both true
positives and false positives). A high precision score in-
dicates that the system has a low rate of false alarms,
which is critical in cybersecurity to avoid overwhelm-
ing security teams with unnecessary alerts.

3. Recall: Recall, also known as sensitivity, mea-
sures the proportion of true positives among all actual
positive instances (true positives and false negatives).
A high recall score indicates that the system can effec-
tively detect most APT attacks, minimizing the risk
of overlooking critical threats. This is particularly im-
portant for APT detection, as even a single undetected
attack can have severe consequences.

4. F1-Score: The F1-score is the harmonic mean
of precision and recall, providing a balanced measure
of the system’s performance. It is especially useful in
scenarios where there is an imbalance between classes,
such as in APT detection, where malicious instanc-
es are often rare compared to normal traffic. A high
F1-score indicates that the system achieves a good
balance between minimizing false positives and max-
imizing true positives.

These metrics collectively provide a comprehensive
evaluation of the system’s effectiveness in detecting
APT attacks. By achieving high scores across all met-
rics, the proposed system demonstrates its ability to
accurately identify threats while minimizing errors,
making it a reliable tool for enhancing cybersecurity
defenses.

4. Discussion

The results demonstrate that the proposed CNN-
based model outperformed both traditional machine
learning models (Random Forest, SVM) and several
state-of-the-art deep learning approaches. With an
accuracy of 98.5% and an F1-score of 98.0%, the CNN
model exhibited superior capability in detecting APTs.

The improved performance can be attributed to
the CNN’s ability to capture spatial dependencies in
network traffic, which is crucial for identifying sub-
tle attack patterns. Unlike Random Forest and SVM,
which rely on manually engineered features, CNNs
automatically extract complex representations from
raw network data, leading to better generalization
and robustness against variations in attack patterns.

Additionally, the CNN model demonstrated an ad-
vantage over sequence-based models such as LSTMs
in detecting APTs. While LSTMs effectively model
temporal dependencies, CNNs provide localized fea-
ture extraction, which appears to be more effective for
capturing spatial anomalies in network traffic. Howev-
er, the Hybrid CNN-LSTM model achieved a slightly
lower performance (97.8% accuracy) than the stand-
alone CNN model, indicating that while combining
both techniques can be beneficial, it may introduce
additional computational overhead.

Despite its advantages, the proposed model does
have certain limitations. One notable concern is its
susceptibility to adversarial attacks, where carefully
crafted malicious inputs can deceive the model into
making incorrect classifications. This remains an
open challenge that will be addressed in future work
by exploring adversarial training and robust feature
learning techniques.

Furthermore, while the CNN model outperformed
simpler models like Random Forest and SVM, it comes
at the cost of higher computational requirements.

Table 1
Comparisons with state-of-the-art methods
Model Accuracy (%) | Precision (%) | Recall (%) |F1-Score (%) Reference

Proposed CNN Model 98.5 97.8 98.2 98.0 This study
Random Forest 95.2 94.5 95.0 94.7 Breiman (2001)
SVM 92.3 91.8 92.0 91.9 Cortes & Vapnik (1995)
LSTM-Based Model 97.0 96.5 96.8 96.6 l?;“?fgg;f & Schmidhu-
GAN-Based Anomaly Detection 96.2 95.8 96.0 95.9 Goodfellow et al. (2014)
Hybrid CNN-LSTM Model 97.8 97.2 97.5 97.3 Yin et al. (2022)
Autoencoder-Based Model 95.5 94.9 95.2 95.0 Rumelhart et al. (1986)
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Training and deploying deep learning-based models,
especially for real-time detection systems, necessitate
powerful hardware resources, such as GPUs or TPUs,
which may not be feasible for all organizations. There-
fore, future research will explore ways to optimize the
model’s efficiency, including model pruning, quantiza-
tion, and lightweight architectures.

Generally, the findings indicate that the proposed
CNN-based intrusion detection system provides
a highly effective solution for detecting APTs, offer-
ing significant improvements over existing methods.
However, addressing adversarial robustness and com-
putational efficiency will be key focus areas for future
enhancements.

Conclusions. This study presented an Al-driven
Advanced Persistent Threat (APT) detection system
designed to address the limitations of traditional cyber-
security mechanisms. By leveraging advanced machine
learning (ML) and deep learning (DL) techniques, par-
ticularly Convolutional Neural Networks (CNNs), the
proposed system demonstrated superior performance
in detecting APT attacks compared to both traditional
methods, such as Random Forest and Support Vector
Machines (SVM), and state-of-the-art approaches, in-
cluding LSTM-based models and GAN-based anomaly
detection. The system achieved an accuracy of 98.5%,
a precision of 97.8%, a recall of 98.2%, and an F1-score
of 98.0% on the CICIDS2017 dataset, highlighting its
effectiveness in identifying APT-related anomalies.
These results underscore the potential of AI-driven

solutions to outperform conventional methods in de-
tecting sophisticated and evolving cyber threats.

The scientific novelty of this work lies in the in-
tegration of CNN-based models for APT detection,
which excel at capturing spatial and temporal patterns
in network traffic data. Unlike traditional signature-
based methods, which struggle to detect zero-day
attacks and advanced threats, the proposed system
adapts to new attack vectors by learning from histori-
cal data and identifying subtle deviations from normal
behavior. This approach addresses the dynamic and
evolving nature of APTSs, providing a robust and adap-
tive solution for real-time threat detection. Further-
more, the system’s modular architecture, comprising
data collection, preprocessing, detection, and response
modules, ensures scalability and flexibility, making
it suitable for deployment in diverse organizational
environments, from large enterprises to critical infra-
structure systems.

Despite its promising results, the proposed system
has certain limitations that warrant further investiga-
tion. For instance, its performance may degrade in the
presence of adversarial attacks, where malicious actors
manipulate input data to deceive Al models and evade
detection. This vulnerability highlights the need for
developing techniques to enhance the adversarial ro-
bustness of Al-driven systems, ensuring their reliabil-
ity in real-world scenarios. Additionally, the system’s
reliance on large-scale datasets and computational
resources may pose challenges for organizations with
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limited infrastructure, particularly small and medium-
sized enterprises (SMEs) or Internet of Things (IoT)
networks. Addressing these challenges requires op-
timizing the system for resource efficiency, enabling
its deployment in resource-constrained environments
without compromising performance.

Another critical area for future research is improv-
ing the explainability of Al-driven decisions. Many
deep learning models, including CNNs, operate as
“black boxes,” making it difficult for security analysts
to understand and trust their outputs. Enhancing the
interpretability of these models is essential for foster-
ing trust and facilitating their adoption in real-world
applications. Moreover, while the proposed system has
been evaluated using benchmark datasets, its perfor-
mance in real-time deployment scenarios remains to
be thoroughly assessed. Future work should focus on
testing the system in live environments to validate its
practical applicability and identify potential areas for
improvement.

In conclusion, this study contributes to the growing
body of knowledge on Al-driven cybersecurity by pro-
posing a novel and effective solution for APT detection.
The findings underscore the potential of Al to enhance
organizational resilience, protect critical infrastruc-
ture, and mitigate the risks posed by sophisticated
cyber threats. By addressing the limitations of existing
systems and leveraging state-of-the-art Al techniques,
this research paves the way for future advancements in
cybersecurity. Future research will focus on enhancing
adversarial robustness, improving explainability, opti-
mizing resource efficiency, and evaluating the system’s
performance in real-world scenarios. These efforts will
further solidify the role of Al as a transformative tool

in the fight against APTs and other advanced cyber
threats.

Funding of the work. This research received no
specific grant from any funding agency in the pub-
lic, commercial, or not-for-profit sectors. All work was
conducted using institutional resources and without
external financial support.

Acknowledgments. The authors would like to
express their sincere gratitude to all individuals and
organizations who contributed to this research. We
appreciate the valuable feedback and constructive
discussions provided by our colleagues and reviewers
throughout the preparation of this manuscript. Spe-
cial thanks to Danso Eric for his insightful comments
and suggestions, which significantly enhanced the
quality of this work. We acknowledge the support of
the Faculty of Cyber Security, Software Engineering
and Computer Science for their assistance with data
collection and the technical preparation of the manu-
script. Additionally, we are grateful to International
Humanitarian University for granting access to es-
sential research facilities and resources, which were
instrumental in conducting this study.

The authors also extend their appreciation to the
Technical Support Team for their help in troubleshoot-
ing technical challenges and ensuring the smooth exe-
cution of experiments. Furthermore, we acknowledge
the efforts of the research assistants for their contribu-
tions to data preprocessing and analysis, which played
a key role in refining and structuring the datasets
for optimal research outcomes. The collective efforts
of all contributors were invaluable in the successful
completion of this study, and their support is deeply
appreciated.

References

1. Alavizadeh, H., Alavizadeh, H., & Jang-Jaccard, J. (2022). Deep learning for detecting Advanced Persistent Threats:
A systematic review. Computers & Security, 113, 102547. https://doi.org/10.1016/j.cose.2021.102547.

2. Breiman, L. (2001). Random forests. Machine Learning, 45(1), 5-32. https://doi.org/10.1023/A:1010933404324.

3. Chen, X., Zhang, Y., & Li, Z. (2023). Natural Language Processing for APT detection: A survey. Journal of Cyberse-
curity, 9(2), 123-145. https://doi.org/10.1093/cybsec/tyac012.

4. Cortes, C., & Vapnik, V. (1995). Support-vector networks. Machine Learning, 20(3), 273-297. https://doi.org/10.1007/
BF00994018.

5. FireEye. (2021). SUNBURST: Additional technical details. Retrieved from https://www.fireeye.com/blog/threat-
research/2020/12/sunburst-additional-technical-details.html (date of access: 15.03.2025).

6. Goodfellow, I., Pouget-Abadie, J., Mirza, M., Xu, B., Warde-Farley, D., Ozair, S., ... & Bengio, Y. (2014). Generative
adversarial nets. Advances in Neural Information Processing Systems, 27, 2672—-2680.

7. Hindy, H., Brosset, D., Bayne, E., Seeam, A., & Bellekens, X. (2022). Adversarial attacks on Al-based cybersecurity
systems: A review. I[EEE Access, 10, 12345-12367. https://doi.org/10.1109/ACCESS.2022.3145678.

8. Hochreiter, S., & Schmidhuber, J. (1997). Long short-term memory. Neural Computation, 9(8), 1735-1780. https://doi.
org/10.1162/neco0.1997.9.8.1735.

9. Khan, F., Rehman, A., & Khan, S. (2021). Advanced Persistent Threats: A comprehensive review. International Jour-
nal of Information Security, 20(4), 567-589. https://doi.org/10.1007/s10207-021-00534-x.

10. Li, J., Zhang, Y., & Chen, X. (2021). Unsupervised learning for APT detection: Challenges and opportunities. Jour-
nal of Network and Systems Management, 29(3), 789-812. https://doi.org/10.1007/s10922-021-09603-9.

136



// International scientific journal «Internauka» // N2 3 (170), 2025 // Technical sciences //

11. Liu, F.T., Ting, K.M., & Zhou, Z.H. (2008). Isolation forest. In 2008 Eighth IEEE International Conference on Data
Mining (pp. 413-422). IEEE. https://doi.org/10.1109/ICDM.2008.17.

12. Mohammed, M., Khan, M. B., & Bashier, E. (2023). Machine learning approaches for cybersecurity: A systematic
review. Computers & Security, 114, 102589. https://doi.org/10.1016/j.cose.2022.102589.

13. Rumelhart, D. E., Hinton, G. E., & Williams, R. J. (1986). Learning representations by back-propagating errors.
Nature, 323(6088), 533-536. https://doi.org/10.1038/323533a0.

14. Rudin, C. (2019). Stop explaining black box machine learning models for high stakes decisions and use interpreta-
ble models instead. Nature Machine Intelligence, 1(5), 206—215. https://doi.org/10.1038/s42256-019-0048-x.

15. Sarker, I.H., Kayes, A.S.M., & Watters, P. (2020). Cybersecurity data science: An overview from machine learning
perspective. Journal of Big Data, 7(1), 1-29. https://doi.org/10.1186/s40537-020-00318-5.

16. Yin, C., Zhu, Y., & Liu, S. (2022). Deep learning for network anomaly detection: A survey. IEEE Communications
Surveys & Tutorials, 24(1), 123-145. https://doi.org/10.1109/COMST.2021.3125678.

17.Zimba, A., Chen, H., & Wang, Z. (2020). Multi-stage crypto-ransomware attacks: A new emerging cyber threat to crit-
ical infrastructure and industrial control systems. ICT Express, 6(3), 202—208. https://doi.org/10.1016/j.icte.2020.05.003.

137



// TexHiuHi Hayku // // MixknapopaHui HayKoBuUI XypHan «IlHTepHayka» // N2 3 (170), 2025

UDC 004.932
Y xyui
Faculty of Cyber security, Software Engineering and Computer Sciences
International Humanitarian University

DOI: 10.25313/2520-2057-2025-3-10816

JOINT LEARNED-IMAGE COMPRESSION
AND SUPER RESOLUTION

Summary. Recent advancements in learning-based image coding have demonstrated promising outcomes. These codecs uti-
lize deep neural networks to reduce dimensionality at the stage where a linear transform would typically be applied. This signal
representation, known as latent space, can be interpreted by other deep neural networks without decoding, offering benefits for
various image processing tasks. In this study, we establish baselines by combining learned-image compression and Super Reso-
lution (SR) for hybrid modeling. Specifically, we experiment with two baselines: one leveraging fixed image compression and SR
models, and the other integrating fixed image compression and adaptively learned-SR models. Experimental results indicate that
our second approach yields better perceptual quality than baseline 1. Moreover, our baseline 2 achieved a 23.33% improvement
in BD-Rate PSNR and 0.44 dB in BD-PSNR when evaluated on the DIV2K validation set, and a 20.23% gain in BD-Rate PSNR and
0.34 dB in DB-PSNR when evaluated on the JPEGAI test set. Furthermore, we explored the impact of training data sets on the

performance of image compression models to determine the optimal choice of training dataset for our hybrid modeling.
Key words: Learned-image compression, image coding, Super Resolution, image enhancement, image resotration.

ntroduction. Image compression is a fundamental

component of signal processing and computer vision,
serving as a crucial low-level image processing task. Its
significance extends to various critical applications, in-
cluding medical imaging, satellite imaging, multimedia
services, telecommunications, the Internet of Things
(IoT), and security (Viswanathan & Palanisamy, 2023).
Image compression reduces the bits needed for storage
and transmission. Efficient data transfer is crucial in
today’s Internet. Uncompressed high-resolution images
consume excessive bandwidth. Therefore, compression
optimizes storage and transmission, vital for applica-
tions like video conferencing and satellite imagery.
Lossy methods include transform, discrete cosine, vector
quantization, fractal, singular value decomposition, and
wavelet coding. Lossless methods include run-length,
arithmetic, Huffman, and Lempel-Ziv coding (Sandeep
et al., 2023) as illustrated in Fig. 1.

Recent substantial improvements in powerful
computation along with superior and wide-ranging
machine learning (ML) and deep learning-based ar-
tificial neural network (ANN) methods (Fig. 2) have
allowed image compression to further improve in re-
ducing JPEG artifacts, compression perceptual quali-
ty, Peak Signal-to-Noise Ratio (PSNR), and computa-
tional complexity (IEEE, 2019). Deep learning image
compression replaces linear transforms with CNNs,
mapping pixels to a lower-dimensional latent space.
Traditional codecs use linear transforms. (Robinson
& Kecman, 2003), proposed a grayscale compression
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method using a joint ML-SVM and DCT, improving
visual quality over JPEG (Xu, IEEE Beijing Section,
& IEEE, 2018) used supervised regression and PCA
for color image compression, minimizing prediction
error and seed selection complexity. (Khan Gul et al.,
2022) proposed RNNSC, an RNN-based stereo image
compression, leveraging redundancy to reduce bit rate.
Recurrent units enable adjustable compression with-
out retraining. (Gregor et al., 2016), used a variational
autoencoder for improved latent variable modeling on
ImageNet and Omniglot, achieving high-quality ‘con-
ceptual compression’ by retaining global information
over low-level details.

(IEEE, 2017 ) Used a 12-layer CNN to reduce com-
pression artifacts. “DeepN-JPEG” (Liu et al., 2018
achieved 3.5x higher compression than JPEG,
maintaining quality. (IEEE, 2018) Applied a sym-
metric CAE with PCA for better coding efficiency.

Ballé et al., 2018) Introduced a VAE with a convo-
luted scale hyperprior, improving visual quality over
prior methods. (Minnen, Ballé, & Toderici, 2018
extended (Ballé et al., 2018) with a hierarchical and
autoregressive entropy model, outperforming BPG.
SISR aims to recover HR images from LR ones. CNN
approaches, starting with SRCNN (Dong et al., 2014 ),
have significantly improved SR, particularly PSN

Haris, Shakhnarovich, & Ukita, 2018) . However,

SNR-oriented methods often over-smooth images
(Kim, Lee, & Lee, 2015). GANs (Ledig et al., 2016)
address this by enhancing perceptual quality.
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Fig. 1. Image compression techniques

ESRGAN (Wang et al.,2018), using RDDB blocks
and relativistic GAN, won the PIRM-SR Challenge
(Blau et al., 2018) , emphasizing perceptual index. It
employs residual scaling, smaller initialization, and
enhanced perceptual loss for detailed texture recovery.

Vision Transformers (ViTs) (Chen et al.,2022)
excel in Super Resolution (SR) via Multi-Head Self-
Attention (MHSA), capturing long-range dependencies.
However, MHSA’s quadratic complexity limits infer-
ence speed. ALAN addresses this with Asymmetric
Depth-Wise Convolution Attention (ADWCA), improv-
ing both SR quality and spded.

Learning-based image coding’s latent space al-
lows direct processing by other networks, benefiting
SR (Chen, Qin, & Wen, 2024) . This study explores
SR within the compressed domain, comparing fixed

Original image
X

Learned-image
Compression

compression/SR networks versus an SR network adapt-
ed for compressed images. In this investigation, we
examine various approaches for applying super res-
olution to the output of a compression network. Spe-
cifically, we consider two approaches: (1) using a fixed
compression and Super Resolution networks, and (2)
an adapted version of the Super Resolution network re-
trained to operate on images in compressed scenarios.

Related work. In this section, we initially discuss
learned-image compression, followed by a discussion
on single image Super Resolution.

1. Learned-image compression

Similar to all other lossy compression techniques,
machine learning methods for lossy image compression
operate on a fundamental principle: an image, typical-
ly modeled as a vector of pixel intensities (x ), under-
goes quantization, reducing the amount of information

T
3
fis ¢
L -

Reconstructed image

a

X

_ Balances between compression rate and
reconstruction quality of X in X

Fig. 2. Latent representation of the input image is quantized, and utilized for compression and reconstruction
to obtain the final reconstructed image
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required to store or transmit it, but also introducing
error at the same time. Usually, the pixel intensities
are not quantized directly. Instead, the quantization
takes place in an alternative (latent) representation
of the image, a vector in some other space (y ), yield-
ing a discrete-valued vector (¥ ). Therefore, it can be
losslessly compressed using entropy coding methods,
such as arithmetic coding.

Learning-based image methods for end-to-end cod-
ing have emerged as powerful tools in the context of
image compression, and are capable in some instances
of surpassing the performance of traditional approach-
es (Agustsson et. Al, 2017).

2. Single image super resolution

Super resolution is a category of techniques and
methods to upscale raster images by a factor of two or
more. Single-image super resolution focuses on a sol-
itary image, lacking the ability to leverage correlation
between subsequent frames as seen in multi-view or
video super resolution. This technique represents an
evolutionary step beyond traditional image re-sam-
pling methods such as bilinear, bicubic, and Lanczos
filtering, with the latter being regarded as the most
effective among conventional approaches. In recent
years, advancements in deep learning have enabled

L

5
e
:
5
L
:

super resolution methods to achieve outstanding visu-
al quality for up-scaling factors of four or higher. This
subsection will examine a variety of learning-based
super resolution techniques and also explain the archi-
tecture of SR network which we adopted for our work.

Photo-realistic single image super-resolution
using a generative adversarial network (SRGAN)
is a pioneering super-resolution model that ap-
plies GANSs, incorporating deep residual networks
that diverge from relying solely on Mean Square
Error (MSE) as the primary optimization target
(Minnen, Ballé, & Toderici,2018) . SRGAN devi-
ates significantly from previous super-resolution
methods by introducing a novel perceptual loss func-
tion based on high-level feature maps derived from
the VGG network. Prior GANS, first introduced by
Goodfellow in 2014, typically accept random noise as
input to the generator. Conversely, SRGAN’s generator
accepts a lower-resolution image as input, while the
discriminator operates conventionally. The primary
distinction lies in the loss function, which minimizes
the Euclidean distance between feature representa-
tions of reconstructed and original images obtained
from the pre-trained VGG19 network. This approach
yields generated images that are more faithful to

/ Upsampling

(a)

Residual
Dense Block

Residual
Dense Block

Residual
Dense Block

Leaky-ReLU
Leaky-ReLU

(c)

Leaky-ReLU

Leaky-ReLU

Fig. 3. Architecture of (a) enhanced super-resolution generative adversarial network (ESRGAN),
(b) residual-in-residual dense block, and (c¢) residual dense block
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a natural manifold rather than pixel-wise compari-
sons. Enhanced deep residual networks for single im-
age super-resolution (EDSR) Agustsson et. Al, 2017
is a state-of-the-art super resolution residual model,
securing first and second place at the NTIRE 2017
competition. It builds upon SRResNet with an im-
proved architecture designed for faster computation
and superior performance outcomes.

Enhanced Super-Resolution Generative Adversarial
Networks (ESRGAN) (Chen, Qin, & Wen,2024), il-
lustrated in Fig. 3(a), acknowledged a limitation in the
SRGAN architecture, namely the propensity to pro-
duce unrealistic visual artifacts, often referred to as
hallucinations. To elevate visual quality, the authors
refined the network architecture, adversarial loss, and
perceptual loss. A novel Residual-in-Residual Dense
Block which is composed of three residual dense blocks
with residual scaling parameter (3 ), envisioned in Fig.
3(b) and 3(c), without batch normalization serves as
the fundamental building block for the network. There-
fore, in our joint compression and super-resolution
framework, we utilize the ESRGAN as the decoder
component.

Methods

1. Utilizing fixed encoder and decoder

Lossy compression, while efficient, degrades image
quality, impacting tasks like super-resolution. This
study uses a fixed encoder-decoder for two-stage pro-
cessing: lossy compression of the LR image, followed
by 4x super-resolution upscaling for reconstruction.
Fig. 4 illustrates this approach.

We utilize a priorly trained bmshj2018-hyperpri-
or model to compress the downsampled LR image
and then upscale and enhance it using a pre-trained
ESRGAN. To evaluate our model’s performance, we
compare its output with the corresponding original

Bicubic (x4)
Downsampling

ESRGAN

Pre-trained

Reconstructed image

~

X
SR

image using a range of objective metrics, including
Peak Signal-to-Noise Ratio (PSNR) and Multi-Scale
Structural Similarity Index Measure (MS-SSIM). This
fixed encoder-decoder architecture serves as our base-
line 1 for joint compression and super-resolution task.

2. Utilizing fixed encoder and learned decoder

This workflow combines a pre-trained bmshj2018-hy-
perprior compression model with an adaptively learned
SR model. The downsampled image is lossy compressed.
The compression network’s output (excluding entropy
coding) is input to the SR network. Training follows
ESRGAN, but the LR image is passed through the com-
pression network (no entropy coding) for each compres-
sion quality. Initial compression step is the same as in
our baseline 1, but the only difference is that & is then
fed into the ESRGAN as input data together with its
original high-resolution counterpart to train the under-
lying SR model to produce the final reconstructed image
(X4 ). We refer to this combination of fixed compression
and learned-SR approach as our baseline 2.

3. Loss function

The discriminator in ESRGAN is the relativistic
discriminator denoted as ( Dy, ), which estimates
the likelihood that a real image x,  appears signifi-
cantly more natural compared to a fake image x , as
mentioned in equation 2 and 3. D, is formulated
as in equation (1), where E_ is the operation of
aggregating average values fom all fake data within
the mini-batch. o is the sigmoid function and C (x)
is the non-transformed discriminator output.

Dy, (xr,xf)=6(C(xr)—Exf [C(xfﬂ), (1)
DRa(xr,xf)=G(C(xr)—E[C(xf)})—>1, (2)
Dy, (%p-%,) =o(C (%, ) E[C(x,)]) >0, @)

Downscaled image 1
XLR x4

Pre-trained
bmsh;j2018-hyperprior

Decompressed LR
image

xLR x4

Fig. 4. Framework of baseline 1 utilizing with deep learning-based pretrained learned-image compression
and super-resolution models
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Equation 4 and 5 define the discriminator loss and

generator loss, respectively, where x G(x ; and x,
refers to the input LR image and adfversarla loss for
generator contains both x, and X
Ly - &, [10g(D, ( %))
~E, |log(1-Dy, (%,.3,))|, 4)
[’ - | [log( ( ))}
-E, [10g(Dp, (x5, . (5)

A new perceptual loss function, L, is introduced
to the generator loss, that constrains features before
activation rather than after. This approach addresses
two limitations of the original design: sparse activation
and inconsistent reconstructed brightness. The total
loss for the generator is the sum of L content

loss (L, ), and regularization term, equgie;;i)eﬁ (6).

Lg =Ly, + Mg +nL, (6)

Where L, =Ex_G(xl. -, , is the content loss that
measures the 1-norm distance between the recovered
image G(xigiand the ground-truth y, while A and n
serve as coefficients to regulate the relative importance
of distinct loss components.

T

Downscaled image
XLR x4

o

Experiments. To compare the compression and
image enhancement performance of our proposed
methods, we conducted a number of experiments us-
ing PyTorch framework.

1. Experimental tools

Anaconda Navigator simplifies experimental set-
ups, especially for Python 3.8 and package manage-
ment. It provides a user-friendly interface for consis-
tent environment creation, package installation, and
dependency management using conda. Environments
isolate projects, crucial for multi-faceted research. Ana-
conda Navigator also facilitates access to libraries like
TensorFlow, PyTorch, Pandas, and NumPy. Python’s
versatility, libraries, and community make it essen-
tial for deep learning (DL) and computer vision (CV).
Its simplicity enables rapid prototyping, and librar-
ies support complex tasks like image recognition and
NLP. Python is pivotal for Al advancements. PyTorch
was crucial for our low-level CV research. Its dynamic
neural network library offered flexibility and efficien-
cy. The torch.autograd module automated gradient
computation, streamlining training. Network building
blocks (nn.Conv2d, nn.ReLU, nn.MaxPool2d) enabled
modular model construction. The dynamic computation
graph allowed agile model design, and GPU accelera-
tion sped up computations. PyTorch empowered us to
explore innovative methodologies in computer vision.

*%

R

Reconstructed image

\

o

xSR

...................

oA

Original image

? |
i

.
....................................

= Frozen Encoder (Pretrained bmshj2018-hyperprior)

= Learned Decoder (Enhanced Super Resolution Generative Adversarial Network: ESRGAN)

..........

Fig. 5. Framework of baseline 2 utilizing pretrained learned-image compression and learned super-resolution models
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2. Training Details

For this experiment, we employ two types of data-
sets: JPEGAI (https://jpegai.github.io/3-datasets/) and
DF2K, which we use to train the decoder part in our
baseline 2. IJPEGALI is used to train the encoder com-
ponent of our baselines. bmshj2018-hyperprior models
are trained for compression qualities 1-8 using varying
A. 16 encoders are trained with MSE distortion, 32
minibatch size, Adam optimizer, and le-4 learning
rate. High-resolution training uses 256x256 patches,
low-resolution uses 96x96. Trained encoders are eval-
uated on DIV2K, JPEGAI, and Kodak. Baseline 1 uses
a pre-trained ESRGAN decoder. Baseline 2 trains ES-
RGAN with DF2K using pre-trained encoders. Base-
lines are evaluated on DIV2K and JPEGALI.

3. Experimental results

This section analyzes our joint compression and
super-resolution results. Baseline 2 (pretrained com-
pression encoder, ESRGAN-trained decoder) outper-
formed baseline 1 (pretrained compression/SR mod-
els) in bpp, PSNR, and MS-SSIM. We explore optimal
trade-offs and discuss results, including benefits, lim-
itations, objective/subjective evaluations, and applica-
tions. This analysis details the benchmarking results
of the baseline models through objective and subjective
comparisons of joint compression and super-resolution.

3.1. Objective evaluation of baselines

Fig.s 6 (a) and (b) display RD curves representing
the average PSNR and MS-SSIM metrics for 100 im-
ages from the DIV2K validation dataset compressed
at various bitrates. The solid lines represent baselines
trained on high-resolution image datasets, specifically
JPEGALI, while dashed lines indicate those utilizing an
encoder trained on low-resolution images. Results on
DIV2K show adaptive learning decoder (joint compres-
sion/SR) outperforms pre-trained models. High-res-
olution JPEGAI encoder yields best performance;
low-resolution encoder (baseline 1) performs worst.

—@&— JPEGAI HR Trained Baseline 1
—&— JPEGAI HR Trained Baseline 2
~~¥-- JPEGAI LR Trained Baseline 1
261 -—¥- JPEGAI LR Trained Baseline 2

25

PSNR [dB]
IS

23

22

0.5 1.0 15 2.0 2.5 3.0 35
Bit-rate (bpp)

Low-resolution trained models require higher bitrates
for similar performance.

Table 1 compares bitrates, PSNR, and MS-SSIM
for two baselines on DIV2K, using high- and low-res-
olution trained encoders. Baseline 2, with a high-res-
olution JPEGAI-trained encoder, significantly out-
performed baseline 1. It showed a 23.33% BD-PSNR
improvement (0.44 dB PSNR increase) and a 12.98%
BD-Rate MS-SSIM improvement (0.129 MS-SSIM
increase). With a low-resolution encoder, baseline 2
also excelled, achieving a 23.48% BD-PSNR improve-
ment (0.46 dB PSNR increase) and a 14.04% BD-Rate
MS-SSIM improvement (0.14 MS-SSIM increase).

On the JPEGAI test set, RD curves (Fig. 7 a,
b) show similar performance trends. The dynamic
learning decoder approach (baseline 2) outperformed
pre-trained models (baseline 1). Baseline 2, with
a high-definition JPEGAI-trained encoder, performed
best. Baseline 1, with a low-resolution JPEGAI-trained
encoder, performed worst.

Table 2 compares bitrates, PSNR, and MS-SSIM
for two baselines on the JPEGALI test set, using high-
and low-resolution trained encoders. Baseline 2, with
a high-resolution JPEGAI-trained encoder, outper-
formed baseline 1. It showed a 20.33% BD-PSNR im-
provement (0.34 dB PSNR increase) and an 11.24%
BD-Rate MS-SSIM improvement (0.112 MS-SSIM
increase). With a low-resolution encoder, baseline 2
also excelled, achieving a 20.89% BD-PSNR improve-
ment (0.37 dB PSNR increase) and a 13.47% BD-Rate
MS-SSIM improvement (0.13 MS-SSIM increase).

3.2. Subjective evaluation of baselines

This section presents visual comparisons between
two baselines that jointly compress and super-resolve
images from both DIV2K and JPEGAI datasets across
various bitrates. The visualizations begin with the orig-
inal ground truth image, followed by a cropped portion
of this image in the first column. Subsequent columns

1.00

~—@— JPEGAI HR Trained Baseline 1
~—@&— JPEGAI HR Trained Baseline 2
~~%--- JPEGAI LR Trained Baseline 1
-—¥--- JPEGAI LR Trained Bascline 2
0.95

0.90

MS-SSIM
o
®
&

o
©
S

0.75

0.0 0.5 1.0 1.5 2.5 3.0 3.5

2.0
Bit-rate (bpp)

Fig. 6. Evaluation of baseline 1 and 2 on DIV2K validation set
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Table 1
Average difference in bitrate, PSNR, and MS-SSIM between RD curves of baselines evaluated on
the DIV2K validation set. The first and second row measures the BD-Rate PSNR (%), BD-PSNR
[dB], BD-Rate MS-SSIM (%), and BD-MS-SSIM between the two baselines whose encoders are
trained with JPEGAI HR and LR training set, respectively

Encoder Training BD-Rate BD-Rate
Set PSNR (%) BD-PSNR [dB] MS-SSIM (%) BD-MS-SSIM
JPEGAI HR -23.33% 0.442434177 -12.98% -0.12975399
JPEGAI LR -23.48% 0.461000192 -14.04% -0.140433824

Table 2
Average difference in bitrate, PSNR, and MS-SSIM between RD curves of baselines evaluated on
the JPEGALI test set. The first and second row measures the BD-Rate PSNR (%), BD-PSNR [dB],
BD-Rate MS-SSIM (%), and BD-MS-SSIM between the two baselines whose encoders are trained
with JPEGAI HR and LR training sets, respectively

Encoder Training BD-Rate BD-Rate MSSSIM
Set PSNR (%) BD-PSNR [dB] (%) BD-MSSSIM
JPEGAI HR -20.23% 0.34144768 -11.24% -0.112440499
JPEGAI LR -20.89% 0.369938883 -13.47% -0.134702901

display the jointly compressed and super-resolved re-
sults at different compression qualities: 1, 4, and 8.
In the following Fig.s, we present visualizations of
the performance of baselines 1 (B1) and 2 (B2), each
equipped with either HR JPEGAI-trained encoders
(denoted as HR B1 and HR B2) or low-resolution coun-
terparts (denoted as LR B1 and LR B2). The labels “x4”
indicate a 4-fold upsampling using a selected SR model,
while “Q” represents the compression quality. For ex-
ample, HR B1 x4 @ Q1 refers to the reconstructed im-
age of baseline 1 whose encoder is trained with JPEGAI
HR images, compressed at a compression quality of 1,
and then upscaled by a factor of 4. The Fig.s illustrate
the performance of baselines 1 and 2 by showcasing

the best and second-best PSNR and MS-SSIM values
for each reconstructed image at the same compression
quality in red and blue colors, respectively, to facilitate
visual comparison between the two baselines.

Fig. 8 presents a qualitative comparison of base-
lines equipped with encoders trained on high-resolu-
tion JPEGAI images, applied to the “0801.png” image
from the DIV2K dataset. The results reveal that base-
line 2 consistently outperformed baseline 1 in terms
of PSNR across all compression quality levels (Q1, Q4,
and Q8). Meanwhile, baseline 1 achieved higher MS-
SSIM values than baseline 2 at compression qualities
4 and 8. This pattern is similarly observed for LR B1
and B2 with the difference that LR B1 outperforms LR

—@— JPEGAI HR Baseline |
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~~%-- JPEGAI LR Baseline 2

—
—
—
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Fig. 7. Evaluation of baseline 1 and 2 on JPEGAI test set
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DIV2K validation set (0801.png)

Ground Truth (0801.png) HR B1 x4 @ Q1 HR Bl x4 @ Q4 HR BI x4 @ Q8
PSNR [dB] / MS-SSIM 21.80 / 0.6733 24.36 / 0.8452 26.87 / 0.9350

Ground Truth (0801.png) HR B2 x4 @ QI HR B2 x4 @ Q4 HR B2 x4 @ Q8
PSNR [dB] / MS-SSIM 21.95 / 0.6788 24.50 / 0.8433 26.91 / 0.9330

Fig. 8. Perceptual quality comparison (best and second best) between baselines utilizing the encoder trained
with JPEGAI high-resolution images (DIV2K validation set image 0801.png)

DIV2K validation set (0801.png)

aﬁ

Ground Truth (0801.png) LR Bl x4 @ QI LR Bl x4 @ Q4 LRBI x4 @ Q8
PSNR [dB] / MS-SSIM 21.60 / 0.6624 24.37 / 0.8451 26.49 / 0.9236

Ground Truth (0801.png) LR B2x4 @ QI LRB2x4 @ Q4 LRB2x4 @ Q8
PSNR [dB] / MS-SSIM 21.86 / 0.6736 24.49 / 0.8445 26.46 / 0.9209

Fig. 9. Perceptual quality comparison (best and second best) between baselines utilizing the encoder trained
with JPEGALI low-resolution images (DIV2K validation set image 0801.png)

DIV2K validation set (0881.png)

Ground Truth (0881.png) HR Bl x4 @ Q1 HR Bl x4 @ Q4 HR Bl x4 @ Q8
PSNR [dB] / MS-SSIM 22.06 / 0.7684 23.35 / 0.8519 24.68 / 0.9151

Ground Truth (0881.png) HR B2 x4 @ Q1 HR B2 x4 @ Q4 HR B2 x4 @ Q8
PSNR [dB] / MS-SSIM 22.43 / 0.7737 23.51 / 0.8560 24.68 / 0.9184

Fig. 10. Perceptual quality comparison (best and second best) between baselines utilizing the encoder trained
with JPEGALI high-resolution images (DIV2K Validation Set Image 0881.png)
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B2 in both PSNR and MS-SSIM at Q-value 8, Fig. 8. In
Fig. 9 and 10, we can see HR and LR B2 gave higher
PSNR and MS-SSIM, except for LR B2 at quality 8. In
Fig. 16 to 19, it is observed the significant performance
of B2 over B1 when evaluated on JPEGAI test set.

We get clearer reconstructed images as the com-
pression quality (Q) gets larger as we can see in Fig.
8-10. However, we can observe visually unpleasant
artifacts in the output images when using the joint
compression and super-resolution method with fixed
encoder and decoder. On the other hand, when em-
ploying the method which combines frozen encoder
and learned-decoder returns visually more pleasant
reconstruction with less noises. The results indicates
that when we evaluate the baselines on DIV2K and
JPEGALI images, the baseline which has learned-SR
model is able to generate more perceptually pleasing
images with fewer artifacts.

Discussion. Previous results showed our base-
lines performed SR in the compression domain, but

improvements are needed. Baseline 1 used pre-trained
encoders/decoders; baseline 2 used a pre-trained en-
coder and learned decoder. Future work involves de-
veloping an end-to-end trainable network, requiring
optimal dataset selection and a method to directly map
latent representations for SR upsampling. This section
examines DF2K dataset training impact on encoder
performance via RD curves on DIV2K, JPEGAI, and
Kodak.

Conclusion. This study explored two hybrid mod-
els for deep learning image compression and super-
resolution: pre-trained models and a fixed encoder
with learned SR. Evaluations on DIV2K and JPEGAI
showed the learned SR approach outperformed the
pre-trained model, both subjectively and objectively.
Pre-trained model reconstructions exhibited compres-
sion artifacts. Training dataset impact on compres-
sion was also investigated. Future work will focus on
end-to-end trainable joint compression and super-
resolution methods.
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Summary. The fast-paced advancement of cyber threats has created an urgent need for more sophisticated detection strat-
egies, with Generative Artificial Intelligence (GenAl) proving to be a groundbreaking asset in cybersecurity. This research explores
the utilization of GenAl models, such as Generative Adversarial Networks (GANs) and Transformer-based architectures like GPT-4,
to improve threat detection effectiveness. The research employs a combination of mathematical formulations, experimental eval-
uations, and comparative analyses to assess the effectiveness of GenAl in identifying and mitigating cyber threats. Experimental
results demonstrate that the GAN-based detector achieves an Fi-Score of 0.90, while the GPT-4 detector achieves an F1-Score of
0.92, outperforming traditional machine learning and rule-based systems. Additionally, the models exhibit strong adversarial ro-
bustness, with scores of 0.85 and 0.88 for GAN and GPT-4, respectively. These results highlight the superior performance of GenAl
models in detecting and mitigating cyber threats, even in the face of sophisticated attacks. The study also highlights the dual role
of GenAl in cybersecurity, emphasizing its potential for both defensive and offensive applications. While GenAl can be used to gen-
erate synthetic attack patterns, analyze log data, and predict potential threats, it can also be exploited by malicious actors to craft
convincing phishing emails, automate vulnerability discovery, or create adversarial attacks. This duality underscores the impor-
tance of addressing key challenges, such as adversarial vulnerabilities, ethical concerns, and data privacy issues. To mitigate these
challenges, the study proposes strategies such as adversarial training, explainability tools, and robust risk management frame-
works. These strategies aim to ensure the responsible use of GenAl in cybersecurity, balancing its transformative potential with the
need for ethical and secure deployment. By combining theoretical insights with practical applications, this research contributes to
the growing body of knowledge on Al-driven cybersecurity solutions. The findings underscore the potential of GenAl to revolutionize
threat detection while highlighting the need for further research to address its limitations. Future work should focus on developing
more robust adversarial defenses, improving model interpretability, and establishing ethical guidelines for GenAl deployment. This
study provides a foundation for future advancements in the field, paving the way for more secure and resilient digital ecosystems.
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ntroduction. Traditional cybersecurity methods

are becoming less effective due to the swift growth of
cyber threats. Cybercriminals are leveraging advanced
technologies, such as machine learning and automation,
to launch sophisticated attacks that bypass conventional
defenses. According to CrowdStrike [1], the frequency
and complexity of cyberattacks have reached unprece-
dented levels, with ransomware, phishing, and zero-day
exploits becoming more prevalent. This escalation has
created an urgent need for innovative solutions that can
proactively detect and mitigate emerging threats. Gen-
erative Artificial Intelligence (GenAl), with its ability to
create, simulate, and predict, has emerged as a transfor-
mative tool in the fight against cybercrime. However, its
application is not without challenges, including ethical
concerns, adversarial attacks, and the potential for
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misuse by malicious actors. This research explores the
applications of GenAl in cybersecurity threat detection
while addressing the associated challenges and risks.

The integration of Generative Al into cybersecuri-
ty represents a groundbreaking development. GenAl
models, such as Generative Adversarial Networks
(GANSs) and Transformer-based architectures (e.g.,
GPT-4), have demonstrated remarkable capabilities
in generating synthetic data, simulating attack sce-
narios, and analyzing complex datasets. CrowdStrike
[1] highlights the potential of GenAl to revolutionize
threat detection and response by enabling organi-
zations to anticipate and counteract attacks in real
time. Similarly, McKinsey & Company [5] notes that
2023 marked a “breakout year” for GenAl, with its
applications expanding across industries, including
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cybersecurity. However, as Srivastava and Banerjee
[10] point out, the same capabilities that make GenAl
a powerful tool for defenders also make it a potent
weapon for attackers. For instance, malicious actors
can use GenAl to craft highly convincing phishing
emails, generate deepfake content, or automate the
discovery of system vulnerabilities. This duality un-
derscores the importance of understanding both the
applications and challenges of GenAl in cybersecurity.

Recent studies have explored the potential of Gener-
ative Al (GenAl) to simulate cyber-attack scenarios, en-
abling proactive threat detection and the development
of robust defense mechanisms. For instance, Wang et
al. [12] demonstrate how GenAlI models can gener-
ate synthetic attack patterns that mimic real-world
threats, allowing cybersecurity systems to train on
diverse and realistic datasets. This approach enhanc-
es the ability of detection systems to identify novel
and evolving threats. Similarly, Kumar and Singh [4]
highlight the use of GenAl in creating adversarial ex-
amples to test the resilience of cybersecurity systems,
ensuring they can withstand sophisticated attacks.
These advancements underscore the potential of GenAl
to revolutionize threat detection by enabling systems
to anticipate and counteract attacks before they occur.

GANs have emerged as a powerful tool in cyber-
security, particularly for generating realistic train-
ing data and detecting anomalies in network traffic.
Zhuang et al. [13] provide a comprehensive survey of
GANSs in cybersecurity, highlighting their ability to
create synthetic data that closely resembles real net-
work traffic. This synthetic data can be used to train
machine learning models in environments where real
data is scarce or sensitive. Additionally, Goodfellow et
al. [2] emphasize the dual role of GANs in both gen-
erating data and detecting anomalies, making them
a versatile tool for cybersecurity applications. However,
the use of GANSs is not without challenges. IBM Secu-
rity [3] notes that GANSs are vulnerable to adversarial
attacks, where subtle perturbations in input data can
lead to incorrect predictions, highlighting the need for
robust defense mechanisms.

Transformer-based models, such as GPT-4, have
shown remarkable capabilities in analyzing log data
and predicting potential threats. OpenAl [7] highlights
the ability of GPT-4 to process and interpret large
volumes of unstructured data, making it particularly
effective for tasks such as log analysis and anomaly
detection. Srivastava and Banerjee [10] further explore
the use of Transformer-based models in cybersecurity,
demonstrating their ability to identify patterns indica-
tive of malicious activity with high accuracy. However,
the adoption of these models in cybersecurity is still
in its infancy, with significant challenges related to
data privacy and model interpretability. Springer [9]
emphasizes the need for transparent and explainable
Al systems to build trust and facilitate their adoption
in critical cybersecurity applications.

Despite its potential to enhance cybersecurity, the
adoption of Generative Artificial Intelligence (GenAlI)
comes with significant challenges. One of the primary
concerns is adversarial robustness, as GenAl models
remain susceptible to adversarial attacks. Even minor
perturbations in input data can lead to incorrect pre-
dictions, making these models vulnerable to manipu-
lation by attackers. This vulnerability is particularly
concerning in cybersecurity, where threat actors can
craft adversarial inputs designed to bypass detection
systems and evade security protocols [3].

Again, one critical issue is data privacy, given that
GenAl requires vast amounts of data to function ef-
fectively. The necessity for extensive datasets raises
concerns about the security and confidentiality of sen-
sitive information. According to the National Institute
of Standards and Technology [6], ensuring the respon-
sible use of GenAl in cybersecurity requires stringent
data protection measures. Without proper safeguards,
there is a risk of data leakage, unauthorized access, or
misuse of confidential information, potentially compro-
mising the integrity of cybersecurity defenses.

Ethical concerns also play a crucial role in discus-
sions surrounding GenAl in cybersecurity. The tech-
nology possesses a dual-use nature, meaning it can be
leveraged for both defensive and offensive purposes.
While security professionals use GenAl to enhance
threat detection and response, malicious actors can
exploit the same capabilities to generate sophisticated
cyberattacks. This raises moral and ethical dilemmas
regarding the deployment and regulation of GenA I.
Springer [9] highlights the responsibility of business-
es and organizations to address the risks associated
with Al-driven cyber threats and to ensure that the
benefits of GenAl do not contribute to the escalation of
cyber risks through irresponsible use or overreliance
on Al-generated security mechanisms.

These challenges underscore the need for ongoing
research, policy development, and robust cybersecu-
rity frameworks to mitigate the risks associated with
GenA 1. Without addressing these limitations, the inte-
gration of GenAl into cybersecurity operations may lead
to unintended vulnerabilities, undermining its intend-
ed purpose of enhancing security and threat mitigation.

To address these challenges, NIST [6] emphasizes
the need for robust risk management frameworks that
can guide the development and deployment of GenAl
in cybersecurity. These frameworks should address key
issues such as adversarial robustness, data privacy,
and ethical concerns, ensuring that GenAl technol-
ogies are used responsibly and effectively. McKinsey
& Company [5] further highlights the importance of
interdisciplinary collaboration between cybersecurity
experts, Al researchers, and policymakers to develop
comprehensive solutions that address the unique chal-
lenges of GenAl in cybersecurity.

The purpose of this research is to investigate the appli-
cations of Generative Al in cybersecurity threat detection
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while identifying and analyzing the challenges associated
with its implementation. Specifically, the study aims to:

1. Examine how GenAI models, such as GANs and
GPT-based systems, can enhance threat detection ca-
pabilities.

2. Identify the risks and limitations of using GenAl
in cybersecurity.

3. Propose strategies for mitigating these challeng-
es and ensuring the responsible use of GenAl in cy-
bersecurity.

Presentation of the main research material.
This section presents the core findings and method-
ologies employed in this research, focusing on the ap-
plication of Generative Artificial Intelligence (GenAl)
in cybersecurity threat detection. The study leverages
advanced GenAl models, including Generative Adver-
sarial Networks (GANs) and Transformer-based archi-
tectures (e.g., GPT-4), to enhance the detection and
mitigation of cyber threats. The research is grounded
in rigorous mathematical formulations, experimental
evaluations, and comparative analyses with state-of-
the-art methods. By combining theoretical insights
with practical applications, this section provides
a comprehensive understanding of how GenAl can be
effectively utilized in cybersecurity.

1. Generative Adversarial Networks (GANSs)

GAN:Ss, introduced by Goodfellow et al. [2], consist of
two neural networks: a generator (G) and a discrimina-
tor (D). The generator creates synthetic data, while the
discriminator evaluates its authenticity. The objective
function for GANSs is formulated as a minimax game:

m(]in max V(D, G) = Ex~pdam(x) [logD(x)] +
+Ez~pz(z) [logl - D(G(z))}
Where:

x: Real data sample.

z: Random noise vector.

pdata(x): Distribution of real data.

pz(z): Distribution of noise.

D(x): Discriminator’s probability that x is real.

G(2): Generator’s output given noise z.

In the context of cybersecurity, GANs can be used
to generate synthetic attack patterns, enabling the
training of robust detection models. For instance,
Zhuang et al. [13] demonstrate how GANs can create
realistic network traffic data, which can be used to
simulate various attack scenarios and improve the
accuracy of intrusion detection systems.

2. Transformer-Based Models (e.g., GPT)

The Transformer architecture, introduced by Vas-
wani et al. [11], relies on self-attention mechanisms
to process sequential data. The attention score AA
between two tokens i and j is computed as:

o0(0,%)
2 exp(Qi *Kj)

A(i,j)=

150

Where:

Q, : Query vector for token i.

KJ. : Key vector for token j.

n: Total number of tokens.

In cybersecurity, Transformer-based models like
GPT-4 can analyze log data and predict potential
threats with high accuracy. OpenAl [7] highlights the
ability of GPT-4 to process and interpret large volumes
of unstructured data, making it particularly effective
for tasks such as log analysis and anomaly detection.

3. Experimental Setup

To evaluate the effectiveness of Generative Ar-
tificial Intelligence (GenAl) in cybersecurity threat
detection, we designed a series of experiments that
leverage advanced GenAl models, including Genera-
tive Adversarial Networks (GANs) and Transformer-
based architectures (e.g., GPT-4). These experiments
aim to assess the performance of GenAl models in
detecting and mitigating cyber threats, comparing
their effectiveness against traditional machine learn-
ing and rule-based systems. The experimental setup
is structured to address key research questions, such
as the ability of GenAlI models to generate synthetic
attack patterns, analyze log data, and predict potential
threats with high accuracy. Here’s an example setup
for the experiments:

3.1. Dataset

The experiments in this study were conducted us-
ing the CICIDS2017 dataset, a widely recognized and
publicly available benchmark dataset designed for in-
trusion detection system research. This dataset was
selected due to its comprehensiveness, as it includes
labeled network traffic data that encapsulates both
normal behavior and a diverse range of cyberattacks.
The dataset features various attack types, including
Distributed Denial of Service (DDoS), Botnet, Brute
Force, and other sophisticated intrusion techniques,
making it highly relevant to real-world cybersecurity
scenarios. The CICIDS2017 dataset was preprocessed
by standardizing and normalizing the features to en-
hance model performance, ensuring consistency across
different attack types. The dataset was partitioned
into a training set comprising 70% of the data and
a testing set covering the remaining 30%, allowing for
a rigorous evaluation of the proposed models.

3.2. Models

In this study, two primary detection models were
developed and evaluated: a Generative Adversarial
Network (GAN)-based detector and a fine-tuned GPT-4
model for cybersecurity threat detection.

The GAN-based detector was designed to enhance
the detection capabilities of the system by generat-
ing synthetic attack patterns that mimic real-world
threats. The architecture consisted of a generator
trained to produce realistic network traffic that closely
resembles attack data, while the discriminator learned
to differentiate between authentic and synthetic traf-
fic. This adversarial training approach improved the
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model’s ability to detect subtle attack patterns and
anomalies in network traffic. By continuously refining
its learning process through the adversarial interplay
between the generator and discriminator, the GAN-
based model aimed to capture previously unseen at-
tack behaviors and improve detection accuracy.

The GPT-4-based detector was implemented as
a language model trained on a large corpus of cyber-
security logs, enabling it to analyze vast amounts of
textual data for threat detection. Unlike traditional
machine learning models, GPT-4 leverages its deep
contextual understanding to identify subtle patterns
and correlations within log files, which are often in-
dicative of potential security breaches. The model
was fine-tuned to recognize indicators of compromise,
anomalous activities, and suspicious patterns in log
data, allowing it to act as an intelligent, context-aware
security analyst. By utilizing its advanced natural lan-
guage processing capabilities, GPT-4 was able to detect
complex attack sequences that may not be immediately
apparent through conventional methods.

3.3. Evaluation Metrics

The performance of both models was assessed based
on multiple evaluation criteria to provide a compre-
hensive analysis of their effectiveness in cybersecurity
threat detection.

Precision was used as a key metric to determine
the proportion of correctly identified threats among
all detected threats. A higher precision value indicat-
ed a lower false positive rate, ensuring that benign
activities were not mistakenly classified as malicious.

Recall measured the proportion of correctly iden-
tified threats relative to the total number of actual
threats in the dataset. This metric was critical in as-
sessing how well the model could detect all instances

(Collect Network Traffic Data)

of malicious activity without overlooking potential
attacks.

F1-score, a harmonic mean of precision and recall,
provided a balanced assessment of the models’ effec-
tiveness. Since cybersecurity systems require both
high precision and high recall, the F1-score served as
a comprehensive measure of detection performance.

Adversarial robustness was evaluated using the
Adversarial Robustness Toolbox (ART), which assessed
the models’ ability to withstand adversarial attacks.
Given the growing sophistication of evasion techniques
used by attackers, measuring robustness ensured that
the detection models could maintain their accuracy
even when exposed to manipulated or obfuscated in-
put data.

The above figure (Figure 1) illustrates the end-
to-end workflow of using Generative Al (GenAl) in
cybersecurity threat detection. The process begins with
the collection of network traffic data, followed by the
generation of synthetic attack patterns using GANSs.
The GPT-4 model then analyzes log data to identify po-
tential threats. Finally, alerts are generated to notify
security teams of detected anomalies. This workflow
highlights the synergy between GANs and GPT-4 in
enhancing threat detection capabilities.

This figure depicts the training process of a Gener-
ative Adversarial Network (GAN). The process involves
two neural networks: the generator (G), which creates
synthetic data, and the discriminator (D), which eval-
uates the authenticity of the data. The training loop
alternates between updating the discriminator to distin-
guish real from fake data and updating the generator to
produce more realistic data. The process continues until
the generator produces data that the discriminator can
no longer reliably distinguish from real data.

(Synthetic Data Generation (GANHLog Analysis (GPT-4J

El‘hreat DetectionHAlert Gcneration]

Fig. 1. Workflow of GenAI in Threat Detection
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Initialize Generator (G) and Discriminator (D)

Train D on Real Data

Yes

Train D on Fake Data (G(z))

Train G to Fool D >?

Convergence ?
No

Fig. 2. GAN Training Process

Figure 3 outlines the workflow of using GPT-4 for
log analysis in cybersecurity. The process begins with
the input of log data, which is tokenized into indi-
vidual components. The GPT-4 model then applies
self-attention mechanisms to analyze the log entries
and identify patterns indicative of malicious activity.
Based on this analysis, the model generates threat pre-
dictions and outputs alerts for further investigation.

This workflow demonstrates the effectiveness of GPT-4
in processing and interpreting large volumes of log
data for threat detection.

4. Results and Analysis

4.1. Performance of GAN-Based Detector

The GAN-based detector demonstrated strong per-
formance in identifying attack patterns, achieving an
F1-score of 0.90. The model effectively distinguished

[Input Log Data] [Generate Threat PredictionHOutput Alerts)

(Tokenize Log Entries]—)[Apply Self-Attention Mechanism)

®

Fig. 3. GPT-4 Log Analysis Workflow
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Performance Comparison of GenAl Models

Table 1

Model Precision Recall F1-Score Adversarial Robustness
GAN-Based Detector 0.92 0.89 0.90 0.85
GPT-4 Detector 0.94 0.91 0.92 0.88
Traditional ML 0.85 0.82 0.83 0.75

between benign and malicious traffic, benefiting from
the synthetic attack patterns generated during training.
The adversarial training approach allowed the GAN-
based detector to generalize well across different attack
types, capturing complex and evolving threats that tra-
ditional machine learning models might fail to detect.

In terms of adversarial robustness, the GAN-based
detector achieved a score of 0.85, indicating its resil-
ience against adversarial perturbations. This robust-
ness stemmed from the model’s exposure to diverse
synthetic attack patterns, enabling it to recognize and
respond to adversarially crafted threats more effectively
than conventional methods. However, despite its strong
performance, the GAN-based detector required signifi-
cant computational resources for training, which could
pose challenges in real-time deployment scenarios.

4.2, Performance of GPT-4 Detector

The GPT-4-based detector outperformed the GAN-
based model, achieving an F1-score of 0.92. This su-
perior performance was largely attributed to its abil-
ity to process and interpret large volumes of log data
while identifying subtle correlations indicative of cyber
threats. The fine-tuned GPT-4 model excelled in anom-
aly detection by leveraging its deep contextual under-
standing of security logs, allowing it to detect complex
attack sequences that traditional models might overlook.

Additionally, the GPT-4 detector exhibited an
adversarial robustness score of 0.88, surpassing the
GAN-based model in terms of resilience against adver-
sarial manipulation. This improvement was a result
of GPT-4’s adaptive learning capabilities, which en-
abled it to recognize variations in attack behavior even
when adversarial techniques were used to obfuscate
malicious intent. Despite its higher computational
complexity, the model’s ability to analyze intricate
patterns in cybersecurity logs made it a promising
solution for real-time threat detection in large-scale
security operations.

4.3. Comparative Analysis and Discussion

A comparative analysis of the two models revealed
that while both the GAN-based and GPT-4-based

detectors achieved high performance, the GPT-4 model
demonstrated a more refined ability to identify nu-
anced attack behaviors. The GAN-based model, on the
other hand, proved to be highly effective in detecting
synthetic attack patterns and exhibited robust perfor-
mance against adversarial attacks.

One of the notable strengths of the GAN-based
model was its capacity to generate diverse attack
scenarios, which enhanced its ability to detect novel
threats. However, its reliance on adversarial train-
ing required extensive computational resources and
careful tuning to prevent mode collapse, where the
generator fails to produce varied attack patterns. In
contrast, GPT-4’s advantage lay in its extensive pre-
training on large cybersecurity datasets, enabling it to
infer malicious intent from log data without requiring
explicit attack simulations.

From a practical implementation standpoint, or-
ganizations seeking a balance between computational
efficiency and detection accuracy might opt for the
GAN-based detector due to its robustness and gen-
eralization capabilities. However, for environments
that prioritize real-time detection and require an ad-
vanced contextual understanding of security events,
the GPT-4 model offers a more effective solution.

Future work will focus on integrating the strengths
of both models by exploring hybrid architectures
that combine GAN-generated synthetic attacks with
GPT-4’s language-based anomaly detection. Addition-
ally, further research will investigate methods to im-
prove adversarial robustness and reduce computation-
al overhead, ensuring that the models remain practical
for real-world cybersecurity applications.

4.4, Comparison with State-of-the-Art Methods

The performance of the GenAl models was com-
pared with traditional machine learning and rule-
based systems. The results are summarized in the
table below (Table 2).

The results demonstrate that GenAlI models sig-
nificantly outperform traditional methods in terms of
both detection accuracy and adversarial robustness.

Table 2
Comparison with State-of-the-Art Methods
Model Precision Recall F1-Score Adversarial Robustness
GAN-Based Detector 0.92 0.89 0.90 0.85
GPT-4 Detector 0.94 0.91 0.92 0.88
Traditional ML 0.85 0.82 0.83 0.75
Rule-Based Systems 0.75 0.70 0.72 0.65
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Conclusions. This research explored the applica-
tion of Generative Artificial Intelligence (GenAl) in
cybersecurity threat detection, with a focus on Gener-
ative Adversarial Networks (GANs) and Transformer-
based models (e.g., GPT-4). The study demonstrat-
ed that GenAl models significantly enhance threat
detection capabilities by generating synthetic attack
patterns, analyzing log data, and predicting poten-
tial threats with high accuracy. Experimental results
showed that the GAN-based detector achieved an F1-
Score of 0.90, while the GPT-4 detector achieved an
F1-Score of 0.92, outperforming traditional machine
learning and rule-based systems. These results high-
light the superior performance of GenAl models in
identifying and mitigating cyber threats. Additionally,
the research emphasized the adversarial robustness of
these models, with robustness scores of 0.85 and 0.88
for GAN and GPT-4, respectively. This robustness is
critical in ensuring that GenAl-based systems can
withstand sophisticated attacks and maintain their
effectiveness in real-world scenarios.

The scientific novelty of this work lies in its com-
prehensive exploration of GenAI’s dual role in cyber-
security — both as a tool for defenders and a potential
weapon for attackers. By leveraging GANSs for synthet-
ic data generation and GPT-4 for log analysis, this re-
search provides a novel framework for proactive threat
detection. GANSs enable the creation of realistic attack
scenarios, which can be used to train robust detection
models, while GPT-4’s ability to process and interpret
large volumes of log data enhances anomaly detec-
tion and threat prediction. Furthermore, the study
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addresses critical challenges such as adversarial vul-
nerabilities, ethical concerns, and data privacy issues,
proposing mitigation strategies to ensure the respon-
sible use of GenAl in cybersecurity. For example, the
integration of adversarial training techniques and
explainability tools helps improve the resilience and
transparency of GenAl models. The use of diagrams to
visualize workflows and processes also adds a unique
dimension to the presentation of methodologies, mak-
ing the research more accessible and actionable for
practitioners.

While this research demonstrates the potential of
GenAl in cybersecurity, several areas warrant further
exploration. First, there is a need to develop more ro-
bust adversarial defense mechanisms to protect Ge-
nAl models from sophisticated attacks. Techniques
such as adversarial training, robust optimization, and
anomaly detection in model behavior could be explored
to enhance the resilience of these systems. Second,
improving the explainability and interpretability of
GenAl models is crucial to building trust and facili-
tating their adoption in critical cybersecurity applica-
tions. Methods such as attention visualization, feature
attribution, and model-agnostic interpretability tools
could be integrated into GenAl systems to make their
decision-making processes more transparent. Third,
conducting large-scale, real-world trials is essential
to evaluate the scalability and effectiveness of Ge-
nAl-based threat detection systems. Collaborations
with industry partners and cybersecurity organiza-
tions could provide valuable insights into the practical
challenges and opportunities of deploying GenAl in
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real-world environments. Finally, establishing ethical
and regulatory frameworks is necessary to govern the
use of GenAl in cybersecurity. Policymakers, research-
ers, and industry stakeholders must work together to
develop guidelines and policies that ensure the ethical
and responsible deployment of GenAl technologies.
These frameworks should address issues such as data
privacy, algorithmic bias, and the dual-use nature of
GenAl, ensuring that its benefits are maximized while
minimizing potential risks.

By addressing these challenges and opportunities,
future research can further advance the field of GenAl
in cybersecurity, paving the way for more secure and
resilient digital ecosystems. This study contributes
to the growing body of knowledge on Al-driven cyber-
security solutions, providing a foundation for future
advancements in the field.
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IHTEJIEKTYAJIbHI TPAHCITOPTHI CUCTEMMI:
OrnAan PIWEHDb A9 ONTUMI3ALIT TPA®IKY

INTELLIGENT TRANSPORTATION SYSTEMS:
AN OVERVIEW OF SOLUTIONS FOR
TRAFFIC OPTIMIZATION

AHoOTaUif. [JOCTIgMKeHHs MPUCBAYeHe AHAI3Y Cy4aCHNX IHTENEeKTYA/IbHUX TPAHCMTOPTHUX CUCTeM, CTIPAMOBAHMX HA OMTUMI3ALLit0
Tpagiky B MiCbKMX yMOBAX. PO32/15IHyTO pillieHHsl aganTUBHO20 pe_y/IoBAHHSI CBITIOPOpIB, cucTeMu npiopuTesalii @poMagcbkozo Ta
eKCTPEeHO20 TPAHCMOPTY, d TAKOX TeXHOM0Rii ABTOMATHYHO20 BUSIB/IEHHS IHLMGeHTIB. BUAB/IeHO, LU0 3aCTOCYBAHHS TexHOM02ii V2X,
10T Ta WTYYHOR0 iHTEeKTy go3BOISIE GOCA2TM TOYHOCTI MPO2HO3YBAHHS a3 CBITI0POPIB go 98% 3 NoxMbKoIo He bisibLue 2 cekyHg
Ta 3a0e3reynTy nepegqayy gaHux i3 3aTpUMKOI0 MeHLLe 1 CeKyHgu. CucTemu npioputeTy gis 2POMAgGCbKO20 TPAHCMOPTY CPUSIIOTh
MigBULLEHHIO MYHKTYAIbHOCTI Ha 10-15% i 3MeHLLeHH!0 3aTpuMok Ha 20-35%, a aganTuBHi TexHoozii, 30kpema SCATS, 30ibLuyI0Tb
NponyCcKHy 3gaTHICTb gopie Ha 5-10%. ABTOMATUYHI CMCTeMM BUAB/IHHS iHLIMJeHTIB geMOHCTPYIOTb 4ac peakii Big 2 go 3 cexkyHg,
L0 gO3BO/ISIE ONEPATUBHO peazyBaTi Ha HAG3BMYANHI cuTyauii. OTPUMAHI pe3ynbTaTy CBIgYaTh MPO ePeKTUBHICTb Cy4acHNX CMCTem
YNPAB/IIHHS GOPOXHIM PYXOM Yy NigBuLLeHH 6e3nexy, onTumi3auii Tpagiky Ta 3HWKEHHI BUKMGIB LUKIGNMBUX PEHOBUH.

KnrouoBi cnoBa: iHTeneKTyanbHi TPAGHCMOPTHI CUCTEeMM, YIIPABIHHA GOPOXHIM pyxoM, aganTusHe pe2ymoBaHHs, 10T, V2X,
WITYYHUI IHTEIeKT, BTOMATHYHE BUABJICHHS IHLIMGEHTIB.

Summary. The study analyzes modern intelligent transportation systems aimed at optimizing urban traffic. It examines adap-
tive traffic light control solutions, as well as systems for prioritizing public and emergency transport and automatic incident detec-
tion technologies. The findings reveal that the application of V2X, IoT, and artificial intelligence technologies enables achieving a
traffic light phase prediction accuracy of up to 98% with an error margin of no more than 2 seconds, and ensures data transmission
with a delay of less than 1 second. Public transport priority systems contribute to improving punctuality by 10-15% and reducing
delays by 20-35%, while adaptive technologies, notably SCATS, increase road capacity by 5-10%. Automatic incident detection
systems demonstrate a reaction time of 2 to 3 seconds, facilitating prompt responses to emergencies. The results underscore the
effectiveness of modern traffic management systems in enhancing safety, optimizing traffic flow, and reducing harmful emissions.

Key words: intelligent transportation systems, traffic management, adaptive control, IoT, V2X, artificial intelligence, auto-
mated incident detection.

Bc'ryn. CyuacHi mepexpecTs 0PIl € BAXKJIMBUMU  PiB, aBapiil Ta IHIINX JOPOKHIX mTpobseM. OCHOBHUMU
By3JIaMH TPAHCIIOPTHOI iHPPACTPYKTYPH, [ie II[0- BUKJIUKAMH, [0 ITOCTAIOTH IIePe] TOPOKHBOI0 CHUCTe-
[IEHHO MIePEeTUHAIOTHCA TUCAYI TPAHCIOPTHUX 3ac00iB MO0, € IIePeBAHTAMKEHICTh TPAHCIIOPTY, Hee(eKTUB-
i mimmoxoie. OqHAK BOHM YaCTO CTAIOTH MICI[AMY 3aTO0- He KepyBaHHSA CBITIIOOpaMu, MMOPYIUIEHHS ITPABUII
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JIOPOYKHBOTO PYXy Ta HU3bKA 0e3IeKa qJIA MiIIOX0diB
1 BeJIOCUIIEJUCTIB.

Opuiero 3 OCHOBHUX IIPO0JIEM € 3aTOPH, AKI BU-
HUKAOTh Yepes HepallioHaJIbHe PeryJIloBaHHS PyXy,
0Cco0JIMBO y ToauHU K. Takok yacTUMuU € BUMIAKU
TIoposkHBO-TpaHcopTHuX mpurof (JITII), mo s3ymosieHi
HEeIOTPUMAHHAM ITPABUJI, I€PEBUIIIEHHAM IIIBUIKOCTI
Ta HEyBaKHICTIO BO/IiiB. Jl0aTKOBO CKJIATHOIII CTBOPIO-
0Th CTapi CUCTEeMU KepyBaHHSA CBiTIIOQopaMu, AKi He
BPaxoBYIOTb pPeaJIbHUM ITOTIK TPAHCIIOPTY.

A BUpilIeHHA 1UX TIPO0JIEeM aKTUBHO 3aCTOCOBY-
FOTBCA CydacHi TexHoJIorii. [HTesIeKTyabHI TPaHCIIOPT-
Hi cucremu (ITS) BUKOPHCTOBYIOTH INTYUHUIT 1HTEJIEKT
1 aHaJTI3 JaHUX JIJIA aIalTUBHOTO PETYJIIOBAHHSA CBITJIO-
(opis, 1110 3MEHIIIye 3aTOPH TA ITIIBUIIYE e(PeKTUBHICTD
pyxy. BripoBamreHHA «posyMHUX» KaMep T03BOJISE aB-
ToMaTnuuHO (pikcyBaTu mopyinenus [1JIP, mo copuse
MiABUIIEHHIO UCIUILIIHI BomiiB. KpiM Toro, marunkmu
PyXy Ta cHCTeMHU PO3Mi3HABAHHSA TPAHCIIOPTHUX 3aC0-
0iB oIromMararoThb ONTHUMIZyBaTH IIOTOKU aBTOMOOLIIIB
Y PEYKUMIi peasibHOTO uacy.

Ornapn nirteparypuux mxepesa. CydacHi TexHO-
JIoTii JAI0Th 3MOTY 3HAYHO HiABUIUATH €(PEeKTUBHICTh
yOpaBIiHHA HOPOKHIM pyxoM. OOHUM i3 KITIOUOBUX
piIlleHb € iHTeIeKTyaJIbHi CBITIIO(OPH, AKI BUKOPHUCTO-
BytoTh mryunwii inresiext (Al), [arepuer peueii (IoT) Ta
1HIIIN TIepeIoBl TexHoJIoril. PosriisHeMo 0CHOBHI INiaxXou
IO PO3YMHOTO YITPABJIIHHSA [TePeXPeCcTIMH.

OpnuH i3 MUX MAXOMIB € IHTeJIeKTyalbHA crucTeMa
yopasiiaaa nmepexpectamu (Smart Traffic Signal
Control, STSC). Ile cucrema ympasiriHasa cBiTI0(O-
pamu, sKa BUKOPUCTOBYE TATUUKHU, KaMepPH, IITyU-
auii inrenexT (Al) ta IoT mia anasmisy Ta onrrumisarrii
TPAHCIIOPTHUX TIOTOKIB y peayibHoMy uaci. OcHOBHA
mera STSC — posymue KepyBaHHA cBiT/Iohopamu HA
OKpeMUX IlepexpecTAx, 3abesneuyoun eeKTUBHUN
posrmomis Tpadiky [1].

Cucrema ocHallleHa CeHCOPaMU PyXY, Bileokamepa-
mu, GPS ta IoT-tipucrposamu, ski 30MparThb JaHI PO
TPAHCIIOPTHI 3aco0u, ITIMIOXO/IIB Ta JOPOKHI YMOBU.
Tadopmarris mepegaeTbes Q0 IEHTPATIBHOT0 00UKCITIO-
BaJIbHOTO MOAYJIA. TaM gaHi 06pobJIAI0TECA aIropuTMa-
MM IITYYHOTO 1HTEJIEKTY Ta MAITUHHOT0 HABYAHHS, 1110
JI03BOJIsIc BUABJIATHU 3aTOPU, aBapii abo iHIII aHoMaJTii.
Ha ocHoBi oTprMaHoro aHasisy cucreMa aBTOMaTHIHO
KOpHUTYe POOOTY CBITIIO(OPIB.

STSC rakox Mmoske parroBaru y 38’3111 3 Adaptive
Traffic Control System (ATCS), 3abesmneuywoun CKoOp-
IWHOBAHe YIIPABJIIHHA CBiTIoOpopaMu B Macmrabax
wmicra [2].

HomatkoBuM piBHEM iHTerpaiiii € iHTeJIeKTyaJIb-
HAa crcTeMa yIIpaBiIiHHA qopoxkHiM pyxoMm (Intelligent
Cross Road Traffic Management System, ICRTMS).
Ile inTerpoBana cucrema [JiA YIIPABJIIHHA CBITIIODO-
pamu, MeTa AKO0I ONTHUMI3yBaTh MOTOKUA TPAHCIIOPTY
(KoMILIeKCHE YIIPaBIIHHA TTePEXPeCcTAMU), 3MEHIITUTH
3aTOPU TA HiABUIIUTH 3araJIbHy e(eKTHUBHICTD TOPOK-
HBOTO PYXY.

CucreMa BUKOPUCTOBYE HATUUKH IJIA 300Py JAHMUX
PO TPAHCIIOPTHI MOTOKKA B peajibHOMY uaci. 3ibpa-
HI JaHl IIepemanThesa 10 IeHTPAJIbHOr0 KOHTPOoJIepa,
AKUN aHaridye iHopMaIllio Ta mpuiiMae pilieHHA
1[0/10 OTITHMIi3arlii po6otu ceitirogopis. i mpucTpoi
OTPUMYIOTH KOMaH/IM BiJl IIEHTPAJIBLHOT0 KOHTpPOIepa
Ta BIAIIOBIIHO 3MiHIOIOTH CUTHAJIM CBITIIO(OPIB O
peryJiroBaHHA PyXy Ha nepexpectax [3].

H_Ie OOJHUM BaXJINBUM KOMIIOHEHTOM € CHUCTeMa
OpPiOPUTETY [JIA eKCTPEHUX TPAHCIOPTHUX 3aC00iB
(Emergency Vehicle Priority System, EVPS). Ile Texso-
JIOTisA, IIpU3HAaYeHA IJIs 3a0e3reueHHs 0e3IeperrKoIHO-
T'0 Ta IIBUJIKOTO TIePEeCyBaHHsA CHEIiaTi30BaHUX CITYIKO.
Excrpeni aBToM0061JTi OCHAIILYIOTHCA CIIEI[iaJIbHUMU TIe-
penaBauamMu abo MasguYKaMHU, SAKI IIepegaTh CUTHAJ
PO HaOJIMKEHHA [0 IIepexpects abo ceiTiiogopa. Cur-
HAJI BiJl eKCTPEHOTr0 TPAHCIIOPTHOTO 3aC00y MIPUHMAETh-
csA IMpuiiMayaMu, BCTAHOBJIEHMMHU Ha CBiTIIOPopax abo
IHIIIX eJIeMeHTaxX JOPOoKHbBOI iHppacTpykTypu. Cucre-
Ma YIIPaBJIiHHA JTOPOKHIM PYyXOM OTPHUMYE 1H(OPMAIIif0
PO HAGJIMKEHHA eKCTPEHOr0 TPAHCIIOPTHOTO 3aC00y Ta
Bu3Hauae iioro mapupyt. Ha ocHOBI oTpuMaHUX TaHUX
crcTeMa 3MIiHIOE CUI'HAJIU cBiTIodopis [4].

Baknuso Takox 3abesreunTy e(eKTUBHUI PyX IPO-
MaJchKoro TpaHcrnopty. TyT Ha JomoMory mpuxoauThb
crcTeMa MPIOPUTETY [JIA TPOMAJICBKOTO0 TPAHCIIOPTY
(Transit Signal Priority, TSP) — 11e crpareris, ska
JT03BOJISIE TPOMAJICEKOMY TPAHCIIOPTY OTPUMYBATH IIpi-
OopUTET Ha CBIT/II0(opax, SMEHIITYIOUN 3aTPUMKH Ta TI0-
Kpalyruu epeKTUBHICTb PyXy.

Konu tpancrnoprHuii 3aci6 HaOIMKAETHCA 0 CBIT-
aodopa, cucrema TSP BuABjse ioro 3a JOIIOMOIOI0
BOymoBanux garuukis a6o GPS-rexuosmoriit. Cucrema
OITiHIOE, UM TTOTPedye TPAHCIIOPTHUI 3acib IIpiopuUTery,
BpPaxXOBYIOUM TaKi (PaKTOPH, AK BiICTABAHHA BiJ] pO3KJIa-
Iy, KUTBKICTB TTacakupiB abo iHmm ymosu [5].

JJ1s1 TI0[1aJIhIoro BIOCKOHAJIEHHS YIIPABIIiHHA Py-
XOM BAXJIMBUM KPOKOM € BIITPOBAZKE€HHA aJalITUBHUX
TEXHOJIOTIH JIJIA PeryJII0BAHHSA CBITIIO(POpiB. AmanTuBHA
crcreMa yrpasirinaA ciTiodopamu (Adaptive Traffic
Control System, ATCS) — 11e cyuacua TeXHOJIOTIA, AKA
OUHAMIYHO PeryJIioe poboTy cBIiTIIOPopiB B MaciTadbax
MicTa Ha OCHOBI peaJIbHUX YMOB JJOPOKHBOTO PYXY.

CucreMa ocHalleHa IHIYKI[IMHUMHA TIeTIIAMH, Bifie-
oKaMepaMu Ta iHPpauepBOHUMU CEHCOPAMU, SKi B pe-
aJIBHOMY Yaci BiICTEKYIOTh IHTEHCUBHICTD, ITBUIKICTD
1 MIUTBHICTH TPAHCHOPTHOTO OTOKY. Li maHi HagxXomAThL
10 IEHTPAJILHOI'0 KOHTPOJIEPA, i€ CIeIiajIbHI aJIrOPUT-
MU OITHMIi3allii BUSHAYAKTHL OITUMAJIBLHI (pasu cBiT-
J10(popiB 3 ypaxyBaHHAM Uacy A00U, TOPOXKHIX pOOiT,
aBapiii Ta iHmux gakropis. Kpim Toro, cucrema Mosxe
IIPOTHO3YBATH 3MIHH Yy Tpadiky, 3amodirarodu 3aTopam.

3aBIAKNM KOOpAUHAIIT CBITII0(OPIB 110 BCHOMY Mi-
cry, ATCS mocTiiiHo MOHITOPUTEH e(DEeKTUBHICTH CBOIX
pillleHb i, 32 HEOOXiTHOCTi, BHOCUTH KOPUTYBAHHA B pe-
JKUMI peabHOro yacy. Takuii miaxiz 3abe3neuye THyYKe
pearyBaHHA Ha 3MiHHI YMOBH, 30KpeMa aBapii, orogHi
YMOBU UM CIeIiajibHi mmofmii [6].
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Ilocramoska 3amaui. IIposecTu oryiaxg Ta aHasris
HafABHUX PIlIeHb JIA YIPABJIiHHA TPAHCIOPTHUMU
MOTOKaMU, BUABUTHU IXHI IIepeBaru Ta HemoJIiKuI.

OmiAan cyJYacHHX CHCTEM KepyBaHHSA JOPOKHIM
pyxom. Ha 6a3i TeopeTUaHUX miAXO0iB PO3POOIEHO P
CHUCTEM, III0 YCITIIITHO BIIPOBAPKYIOTHCA B PIBHUX MicTaxX
cBity. PosrisiHeMo AeKuTbKa TTPUKIIA/IIB i3 JOAATKOBUMU
IEeTAJIAMIU’.

Audi Trafflic Light Information (TLI)

Cucrema siBjise co60F0 OIMH 13 TIPUKJIAIIB BUKOPH-
craaaa V2I (Vehicle-to-Infrastructure) rexuoJroriii,
CIIPAMOBAHUX HA OIITUMIBAIIiI0 PyXy 34 PAXyHOK iHdop-
MYBaHHSA BO/IiiB PO 3AJTUIIOK YACY A0 3MIHU CUTHAJLY
ceitnodopa. Ila cucrema Hamae BomiAM iH(pOPMAITit0
ITPO Yac [0 3MiHU CUTHAJY CBiT/I0(hOpa, TOTIOMAraroun
iM HaJiamTyBaTu IHBI/IHKiCTb JIA IIOTPAaIlJIAHHA B «3€e-
JIeHy XBWJIIO» Ta 3MEHIIEeHHA KiJIbKOCTI 3yITMHOK Ha
yepBOHUI curHaJ [7].

CucreMa mpaioe HaCTYITHUM UMHOM: aBTOMOOIJIb,
OCHAIIEHUM MOIyJIeM 3B'A3KY, ITiIKTI0UAEeThCA 10 iH-
tepuery uepes LTE a6o 5G. Koy aBTomMo6116 HabIH-
JKAETBCSA 0 IIePexXpPecTsi, BiH Iepeaac aHOHIMI30BaHI1
naui Ha cepepu Audi. Ii cepBepu mimrTr0OUeHi /10 1eH-
TPAJILHOI CUCTEMHU YITPABJIIHHSA CBITIIOhOpaMu MicTa,
OTpUMYHOUH iH(POPMAITIFO ITPO ITOTOUHU CTAH CUTHAJIIB
1 ix niugsu (Puc. 1).

Haurti cepepu Audi anasisyoTb oTpuUMaHy iH(OP-
MAITiio i BU3HAYAKTh, KOJIU CBITJIO(OD 3MIHUTDH CBiil
curHaJst. J[Jis uporo 6yB po3po0JieHUil CKIIaqHUI aHa-
JITUYHUN aJITOPUTM, KA 00UKCITIOE ITPOTHO3H 3 TPHOX
OCHOBHUX [KepeJI: IPOorpaMu KepyBaHHS CUTHAJIAMU
cBiTITohopa; JaHl B PEXKUMIi peasibHOr0 Yacy KOMITI0Te-
pPa AOPOYKHBOTO PyXy, KOMOGIHAIIA KaMep JOPOKHBOTO
PYXY, ZEeTeKTOPHUX CMYT Ha JOPOKHBOMY HOKPUTTI,

MaHl TPo HAOIMKEeHHsA aBTOOYyCIB 1 TpaMBaiB 1 KHOITKH,
AKI HATHUCKAIOTH MIIIOXOAN; Ta ICTOPUYUHI JAHI.

¥Yei 111 maHi 30MPAOTHCA 1 IEPeIaThCA Ha3a 10 aB-
TOMOO1J1A B peasibHOMY uaci. Ha manesi mpuiaais a6o
MIPOEKITIMTHOMY AUCILIE] 3’ ABIAETHCA 3BOPOTHUH BiIIJTIK
yacy mo aMiHu curHaity csiiodopa. Oyuxiia Green
Light Optimized Speed Advisory (GLOSA) pexomen-
JIy€ ONITUMAJbHY IIBUAKICTD JIJIA TOTO, 106 BOJill Mir
TOTPAIIATH Ha 3eJieHe CBIT/I0, THM CAMUM 3MEHIILY U
KUTBKICTb 83ynUHOK [ 7].

Posriisimatoun crcreMy 3 TOUKH 30py YHCIJIOBUX TI0-
Ka3HUKIB, MOJKHA Bi[J3HAUUTHU JIOCUTH BparKarodi pe-
gyssraru. [lokasuuku cucremu nopaui B Tabsmuri 1.

Glance Transit Signal Priority (TSP)

Applied Information npomouye pimenus Glance
Transit Signal Priority (TSP), axe BukopucroBye Tex-
moJtorii V2I (Vehicle-to-Infrastructure) misa 3abes-
MeYeHHA IIPIOPUTETy IPOMAaCbKOMY TPAHCIIOPTY HA
cBiTiIodopax.

Cucrema 1paiftoe Ha OCHOBI KOMYHIKaIlil MK TpaH-
CIIOPTHUM 3aC000M 1 CBITIIO()OPHUMY KOHTPOJIEPAMU.
ABT00ycy um TpaMBal OCHAIIYIOTHCSA CIHEIliaIbHUM 60p-
TOBUM IIPUCTPOEM, AKUI 3a0e3meuye 3B 30K 31 CBITIIO-
(opHoro iHGpacTpyrryporo. Komu aBTobyc a6o Tpamsait
HaOIMKaEThCA 10 IIepexpecTd, oro 6opToBa crcremMa
aBTOMATUYHO HACWJIAE 3AIUT Ha TipioputeT. i 1160-
ro BuropucroByerbess GPS-Bimcresxenasa ta 6e3mpoTo-
BUI 3B'A30K — a00 uepes JIOKAJIbHY MepesKy Ha 4acToTi
900 MTI'11, abo uepes cTLILHUKOBI Mepeski, Taki ax LTE
g 5G. Cucrema pearye Ha 3aIlUTH IIOA0 IPIOPUTETY
Ha cBITIIOOpI MeHIIT HivK 3a 1 ceKyHIy, 1110 3a0esIeuye
omepaTUBHE KOPUTYBAHHA PEKUMIB CUTHAJTIZAITII.

OTpuMAaBIIH 3aITUT, CBITJIOQOPHA CHCTeMA aHaIi3ye
CUTYAIIii0: OITIHIOE IIOTOUHUI CTAH CUTHAJIIB, Tpadik Ha

P 35 km/roa

Puc. 1. Bigyaurizaria TLI cucremu
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Tabnuuya 1
IToxasauku TLI cucremu
IToxasHuk 3HauYeHHA IIpumiTn
3arprMka nepeadi JaHux mpo ¢asy ceitiaodopa < 1 cexyHna BesnporoBa komyHikatiisa 3a6esneuye orepaTuBHY I1e-
penmauy iH(opmarii
TounicTh IPOrHO3yBaHHA (a3 1o 98% IlinoTHi mocniKeHHA I0KA3aIy BUCOKY TOUHICTb IIPO-
THO3YBAHHA

IToxmubxa BimoOpaskeHHA Yacy 3MiHU CUTHAITY

npubIN3HO 2
CeKyHOU

Tadopmartiia mpo yac 10 3MiHU CHTHAIY BiI0OpaKaEThCA
3 HEBEJINKOIO TIOXUOKOI0

HanpHicTh HANAHHA JaHUX PO MaKOyTHIO (asy
cBiTiIoopa

1o 400 metpiB

Jo3BoJisie BoisAM 3a3qajIerigb aqarnTyBaTy MIBUIKICTD
U1 6e3mepepBHOTO PyXy a60 rajabMyBaHHSA

Jcepenio: cucreMaTn30BaHO aBTOPOM Ha OCHOBI [8]

Tabnuysa 2

ITokaszuuku Glance TSP cucremu

IToxkasHuK

3uauenns / Edexr

IIpumiTkn

O6pobKka 3aIIUTIB HA ITEPEeXPecTs

1o 500 3amuTiB 32 XBUJIUHY

3abeasrieuye oepaTuBHY 00pPOOKY JAHUX, [0 CIIPUSE
e(heKTUBHOMY YITPABJIIHHIO TPAHCIIOPTHUMHU II0TOKAMU

CIIOPTY

IIynkryansHicTs TPOMAICHKOr0 TpaH- | migBuiieHHsa Ha 10-15%

IToxpamients rpadiky mepeBeseHb CIIpusAe MiIBUIIEHHIO
HAIIAHOCTI Ta 3pyYHOCTI ITepeBe3eHb

SHIKEHHSA 3aTPUMOK Ha rtepexpectsax | sMeHIneHHsa Ha 20—-30% 1ro- | Orrrumisariia po6oTu CBITIOMOPIB CIIprsie 3MEHIIIEHHIO
PIBHAHO 3i CTAHIAPTHUM pe- | 3aTOPIB 1 MOIIMIIIEHHI0 3arajibHO1 e(DeKTUBHOCTI PyXy
JKUMOM pOOOTH CBITIIOhOPIB

ﬂ:»cepeno: cucreMaTu30BaHO aBTOPOM

Zoposi Ta po3kItaj TpaHcnopTy. Bech mportec KoopauHy-
eThes uepes xmaphy wiardopmy Glance Cloud (Puc. 2),
fIKA JT03BOJIAE OUICIIeTYepaM y peajlbHOMY Jaci Bifcre-
JKyBaTU POOOTY CUCTEMHU, aHATIZyBAaTU JIaHI Ta BHOCU-
Tu KopuryBaHHsA. lle pillteHHA He MOTpeldye CyTTEBUX
3MiH y cBITII0()OpHi iHDPACTPYKTYPI, 110 POOUTEH HOT0
3PYYHUM [JIA BIIPOBA/PKEHHA B yiKe iCHYIOUl ccTeMU
yIpaemaiHus Tpadikom [9].

Hwxue HaBeieHO TabIUIIIO, 0 Y3araIbHIOE OCHOBHIL
YKCJIOBI HOKA3HUKM Ta e(PeKTH BIIPOBAKeHHA CUCTEMU
Glance TSP y cepequboMy MiCEKOMY CepeIOBUIII.

Automatic Incident Detection System (AID) —
Citilog
Citilog — npoBigHuii mocrayaIbHUK PIIlIeHb AU aBTO-
MAaTHYHOTO BUABJIEHHSA IHI[UIEHTIB, 10 CIIEI[IaITi3yeThCS

.ii."""'--n-

n--n..m......*:'----....

Puc. 2. Cxema nepepaui ganux y mwiardopmi Glance Cloud
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Ha BiJICOAHATITUII /1A MOHITOPUHTY JJOPOKHBOTO PYXY.
Pimenns Citilog inTerpyrorbesa 3 icHyroUunMu KaMmepamu
CIIOCTEPElKeHHA, [IEPETBOPIOIOUH X HA CEHCOPH 1A MO-
HITOPUHTY Ta yIPABIIHHA JOPOKHIM PyXOM.

Cucrema TIpaIfoe 3a YiTKO BUSHAUYEHWM ITPUHIIH-
oM. Kamepu criocrepeskeHHs, BCTAHOBJIEH] Ha I0PO-
rax, TOHHeJIAX T4 MOCTaX, 0e3repepBHO (iKCYIOTh ITOTIK
Tpaucoopty. OTpumMaHni Bifeosanucu 06pPOOIAIOTHCA
CIIeIiaJIbHUMU aJITOPUTMAaMU, 0 0a3yThCA HA TEX-
HOJIOTLAX IITYYHOT'0 1HTEJIEKTY Ta IVINO0KOr0o HABUaHHA.
Ii anropuT™Mu HaBUeHi PO3ITiIBHABATH Pi3HI TUMU TPAH-
CIIOPTHUX 3aC001B Ta BUABJIATU HOTEHIIHHO HeOe3meuHi
curyariii, Taki AK 3yIMMHEH1 aBTOMOOLTI, pyX y Hempa-
BUJIPHOMY HAIpAMKY a00 IPUCYTHICTH ITIIIIOXOMiB HA
mpoixmkiii uactui (Puc. 3).

Cucrema smaTHa (QUIBETPYBATH XUOHI CITPAIIOBAHHA,
irHOpyIouM (PaKTOPH, 10 MOYKYTh BUKJIUKATH TIOMIJTKOBI
TPUBOTH, HATIPUKJIAT, TiHi, BIIOJIMCKA CBITIIa 200 pyX poc-
JIMHHOCTI. Y Pasi BUABJIEHHA MOPYIIIEHHS CUCTEMA MUTTEBO
HAaJICWJIa€ CIOBIIIEHHA JI0 IIEHTPY YIPABITIHHA JOPOYKHIM
pyxom. e mosBoJIA€ omeparopaM IIBUIKO pearyBaTy Ha
CUTYAIli}0 Ta BKUBATU HEOOXITHUX 3aXOMiB JIA 3abesre-
ueHHA 0e3IeKN U BITHOBJIEHHA HOpMaJIbHOTO pyxy [10].

3a odirmiianmu ganumu, Citilog memoHcTpye BUCOKY
eeKTUBHICTL y BUABJIEHHI JOPOKHIX MOMIill, omepa-
TUBHIN Nepeqadvi JaHUX Ta aHaJIi31 JUHAMIKU PYyXY.
Haseneri mokasHuky q03B0OJIAIOTE OLIIHUTH HIBUAKICTE
peaxiiii, TOYHICTH 1 IeTAJIBHICTh POOOTH CUCTEMU.

Adaptive Traffic Control System (ATCS)

Sydney Coordinated Adaptive Traffic System
(SCATS) — 11€ oiviH 13 HAWTIOMYJIAPHIINX TPUKIIA/IIB
aanTUBHOTO YIIPABJIIHHA CBITI0(OpamMu, SKAN BUKO-
PUCTOBYeTbCA B 6aratrbox Micrax cpity. Lle iHTeIeKTY-
ajpHA TLIaTGopMa KepyBaHHA JOPOKHIM PyXOM y pe-
aJIBHOMY 4Yaci, AKa BiJICTEIKye, KOHTPOJIIOE Ta ONITUMI3Yye
pyX Jiofieii i TpaHcmopTy y mictax [11].

Ixusa 6araropiBHeBa crcTeMa BEIJIIOUAE CEPBEPH, IO
BUKOPUCTOBYIOTH IIEBHY 1€PapXit0 B Mepeski Ta BCTAHOB-
JIIOIOTHCA TTiJT KOHKPETHUI PerioH, MicTo yu ByJmio. Ha
HAWHWKYIOMY PiBHI CHCTeMa CKIIAIa€ThCA 3 KOHTPOJIE-
PiB Ta Pi3HOTO POJY AEBACIB, AKI PO3MIIlEH] Ha TOPO-
rax ta nepexpectax. SCATS xoHTposepu KOMYHIKYIOTE
3 PerioHAJILHUMHU CepBepaMHu, AKi B CBOIO UEPIy KOMY-
HiKyIOTL 3 eHTpaJIbHUM MEHeI:KepPOM — I'0OJIOBHUM

30Ha BHABICHHA

Henpapuiabuuii Hax

Mimoxiz

Puc. 3. BusiBnenns nerunosux cutyaiiiii B cucremi Citilog

CepBepoOM JIJIsA ONITUMIBAallil II0TOKIB TPAHCIIOPTY 10 BCiii
citi gopir (Puc. 4).

JlnA BigCTimKOByBaHHA PyXy TPAHCIIOPTHUX 3aCO0IB
(aBTOMOO1JTIB, MOTOLIUKJIIB, BEJIOCUIIE/IIB TOII[0) JOPO-
ramu, 1o BxoaaTh B Mepexy SCATS, BUKOPUCTOBYOTH
IHAYKTUBHI TEeTJTi, AKI PO3MIIYIOTHCA i/l IOPOYKHIM
MOKPUTTAM Iiepeq 1 6e3rmocepeqHb0 Ha II€PEeXPecTax.
InaykTuBHA NETNIA JeTeKTopa TPAHCIIOPTHUX 3aC00iB,
0 Bpi3aHa B IOPOYKHE MOKPUTTA Mae€ 4,5 M y JTOBKU-
Hy Ta 1,7 M y mupuny. HaasaicTs aBTOMOGLIIB, 110
pyXarTbcA HA IHAYKTUBHUMU IIETIIAMU HA KOKHIN
CcMy3i migi3My, a TAKOXK IIBUIKICTD 1 «ITPOMIZKOK» MIK
TpaHCIIOPTHUMHU 3acobamu — me pai, aki SCATS Bu-
KOPUCTOBYE [IJIA BU3HAUEHHS TOT0, AKUH i 1311 Mae
oTpuMaTH OiJIbllle Yacy Ha 3ejieHe CBITJIO. SaBIAKU
IIOBHIM aganTUBHOCTI CCTEMA, AKIIO Ti HaJaIITOBAHO
BIAIIOBIIHUM UMHOM, 3IaTHA BU3HAYATA HOPMAJIbHI I10-
TOKHM TPAHCIIOPTY TA TPUBAJIICTH CBITIIO()OPHUX ITUKJIIB.

Tabnuuys 3
IToxasuuku Citilog cucremu
IToxasuuk 3uauennsn / Edexr IIpumiTkn

Yac BUABJIEHHA II0AI1 2—-3 cekyHOU Big MoMeHTy BUHUKHEHHS MOPOKHBOI ITOMTIT

3arpumMKa nepegayi qJaHUX MeHIe 1 cekyHIu Hani nmepeamTheA A0 IUCHETYEPCHKUX [IEHTPIB IPAKTUIHO
MHUTTEBO

Yacrora xagpis mo 30 kaxpiB 3a cekyHmy | 3abesmeuye OTPUMAaHHA AeTaJIbHOI iH(popMaLIii Ipo JUHAMIKY
PYXY IOIATKOBUX CEHCOPIB.

TouHicTh BUABJIEHHA 1HIIUIECHTIB mpubsusuo 98% Hocsaraerbea mpy HaJIEXKHIN iHTEerparii 3 icHywo4o0 iHdpa-
CTPYKTYPOIO

,Z[ofcepeﬂo: CUCTeMaTUu30BaHO aBTOPOM
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Kontpoaep cBiraopopa

* ObpoGire Bxizmi mai
* Hanae nani a1a SCATS
* Tlpuiivae pilmcHix Ta Kepye CHHATaNH

KHOMKHa BHICIAKY U1 Mimoxozia BXIJTHI TAHI

IleHTpANLHEAN MeHeLKep
* Kepye perionamsmmz ceppepamit

© Hasamronye perioaTsii cepuepi
© Brtaae icTpyKui perioRaxt

o 5|

Perionaasi cepsepn

* Hagators nani it SCATS
* 3actoconyioTs aaroprmam SCATS
* Buators incTpykidl 1x TRAFF

Inayxuiifsi neT:Ti B AOPOKHBOMY OKPHTTI

Puc. 4. BararopiBueBa cucrema SCATS

ITimoxony B cBOXO yepry Moy Th OyTH IOMideHi 3a
JIOTIOMOTOF0 aKTUBAIlil KHOIIOK BCTAHOBJIEHUX HA ITiIII0-
XITHUX Tepexoaax. AJanTuBHE peryIBaHHA J03BO-
JiAe GLIbII e()eKTUBHO PO3IOALIATH IIOTIK TPAHCIIOP-
ry. KoskHoro pasy Sk BOHM HATHCKAIOTh HA I1i KHOIIKH,
KOHTPOJIEP CBITI00oPiB 00p06JIAe BXiAHI CUTHAIMN Ta
Hagcuiae naui mo mepeski SCATS. ITicia sacrocyBanHsA
anroputmiB SCATS, KoHTpOJIEp OTPUMYE y BiAIIOBIIb
IHCTPYKITT, AKI TOTPIGHO BUKOHATHU 0e3IocepeqHbo Ha
nepexpecti. Taki iHCTPYKIT1 BKIIOYAIOTh TPUBAIIICTh
CBITJIOBUX CUTHAJIIB 1 MOCJIi/IOBHICTE pyxy [12].

BuxopucroByrouu naHi, 1m0 3i0paHi B peskuMi peaib-
Horo uacy, SCATS Moske mpuiiMaTu pillleHHs He JIUIIe
[JIs1 PIBHA II€PEXPecTh, a 1 AJIA CTBOPEHHS «3eJIEHUX
KOPUIOPiB» YU OTITUMIBAIlil PyXy [JIA BChOTO MiCTa.

PesynbraTH mociimikeHHsA. Y IIbOMY PO3IiIi
3ifiCHeHO aHAaJIi3 IPU3HAYEHH, TeXHOJIOr11, IIepeBar
1 HEJTOJTIKiB PiBHUX CUCTEM YITPABJIIHHA JOPOKHIM Py-
XOM, AKI OyJIi PO3IVIAHYTI B paMKax JIOCTipreHHA. Bak-
JUBUMHU KPUTEPIAMHU OIIHKUA CTAJIU 3MATHICTH CUCTEM
JI0 3MEHIIIeHHA 3aTOPiB, MABUIIEHHA 0Ee3IeKU PyXy,
€KOJIOTIUHUHN e(PeKT Ta TeXHIUHI BUMOTH 10 iX BIIPO-
BaPKEHHSA.

Koxma 3 mocimimxyBanux crucTeM Mae BJIacHI yHi-
KaJIbHI MOKJIMBOCTI, SKi BUBHAYAIOTH i1 e(PeKTUBHICTD
y MeBHUX yMoBax. BojiHouac, TopsAf i3 mepeBaramu,
TaKl CICTEMU MAaIOTh IIEBHI 00MeKeHHs, 30KpeMa CKJIal-
HICTh 1HTErpaIrii B iCHyHUYy MiCbKy iH(pPacTpyKTypy,
BapTICTh peaTisallii Ta 3aJIeKHICTD Bif] TEXHOJIOTIYHOTO
cepenmoBuila. JlaHi qociTigKeHHA MOKHA 3BECTU Y TI0-
PiBHAJBHY TabsuIo 12.

BucHoBKH. ¥ X011 T0CTIKEHHA 0yJ10 PO3MIAHYTO CY-
YaCHI CUCTEMU YITPABIIHHA JTOPOKHIM PYXOM, IXHI KJTFO-
40Bi (DHKITIOHAJIBHI MOYKIJIMBOCTI, TIEpeBaru Ta 00MesKeH-
HA. AHaJTI3 II0Ka3aB, 110 TAKl TEXHOJIOTII, AK aJalTUBHe
PeryJIoBaHHSA CBITIIOPOPIB, MPIOPUTHIALIIA TPAHCIIOPTY
Ta BiJIeOAHATITUKA, BIIrPAIOTh BYKJIUBY POJIb Y ITiJIBU-
1eHHi e()eKTUBHOCTI MicbKoro Tpadiky. Bukopucrants
V2X-koMyHIKaIii, JaTYMKIB PyXy Ta IITYIHOI'O iHTEJIEK-
Ty JI03BOJISIE 3HAUHO CKOPOTUTH 3aTOPU, ITiABUIIUTY (€3-
TeKy JOPOKHBOT0 PyXy Ta 3MEHIIIUTH IIKIITUB] BUKU/IN.

ITorrpu 3HauHI nepeBaru, BIIPOBA/IPKEHHSA TAKUX CHC-
TeM TToTpedye 3SHAUHUX (DIHAHCOBUX BKJIAEHb, OHOBJIEH-
HA iH(QPaCTPYKTypy Ta agamnTarlii 10 YMOB KOHKPETHO-
ro micra. Jesxi rexuostorii, Taxi Ak Audi Traffic Light
Information, edexTuBHI JuIllle 32 YMOBHU HIIUPOKOTO

Tabruuys 4

IToxkazuuku SCATS cucremu

IToxasHuK 3uauennsn / Edexr

IIpumiTkn

IIpuiiaarra pimeHs

YupasiiHHA He JIUIIEe Ha PiBHI mepe-
XPecCThb, a i 11 «3eJIeHUX KOPUI0PiB»

Onrumizariiisa MicbKOro pyXy, CTBOpeHHA Oearepebiii-
HUX MapHIPyTiB

Yac xopurysauus cBiiodopis | 30—60 cexyH

HanamryBanus 3aificHIOETBCSA IIPOTATOM OTHOT'O I[1-
KJIy cBiTIIOdhopa

Edexru gis moposkuboro pyxy

3MeHIIIeHHA Yacy ITepeMileHHs, 3HU-
JKeHHA BUKHU/IB, MiBUIIEHHA Oe3IIeKn

CucreMa cpuse eKoHOMII Yacy Ta IOKPALIEeHHIO eKo-
JIorigHOI Ta 6e3ITeKoBoi cuTyallii Ha Joporax

Pearypanusa na 3miHu B iHTEH-
CUBHOCTI pyXy

Binmosigs Bike y HACTYITHOMY LIMKIT

IIIBuaka amanrarisa qo 3MiH IHTEHCUBHOCTI PyXy 3a-
Oesrieuye e(heKTUBHE YIIPABIIHHA TPAHCIIOPTHUMU
MIOTOKAMM

Jocepenio: cucTeMaTH30BaHO aBTOPOM
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Tabnuys 9
ITopiBHAHHSA HAWBIZOMIIINX CHCTEM YIIPABIIHHA JOPOKHIM PyXoM
OcHoBHe . q
Cucrema Texnosoris IlepeBaru Hepmomiku
IPHU3HAYEHHSA
Audi Traffic |Iudopmaria mpo ami-| V2I (Vehicle-to- | ITigBurenusa komdopty ajid Bomaiis. | [JocTymHo Jiuiine ojisa as-
Light Hy cur"aJns cBiTiio- | Infrastructure), |3HmKeHHA BUTpAT ITAJIBHOrO TA BU- | TOM0OLIiB Audi.
Information |dopa g Bomiis 3B’'A30K i3 xmMaporo | kupis CO,. Ob6merxene mokpuTTA (I10-
OnruMisarris yacy moisoKu. TpibHA HMiATPUMEKA MICT).
Glance Bigmameunuit moui-| IoT, xmaphi obunc- | [lenTpasiszoBane ynpaBiiiHHA. Bucoxki Bumoru go mepe-
TOPUHT 1 KepyBaHHs | JieHHdA, mTyuHuit | OnmepaTuBHe pearyBaHHsA Ha 3MiHU. | }KeBol iHGQPACTPYKTYPH.
cBiTsIo(hopamu iHTEJIEKT MosknusicTs iHTerpaiiii 3 inmumu | [Torpebye perynsapaoro
CHCTEMaMH. 00CJIyroByBaHHA.
Citilog Asromaruune posmis- | Bineoanamituka, Al | [IIsunke Busasiennsa ITII ta nepe- | 3anexHicTb Big KaMmep
HaBaHHA IHIUIEHTIB BaHTAXEHb. (roroga, BUAUMICTB).
IlenTpasiszoBane yrpaBiiHHA Benuke cioxxkuBanHsa 06-
YUCITIOBAJIBHUX PECYPCiB.
SCATS AnanTtusHe kepyBaH- | Haruuku Tpadiky, | ABTOMaTHUYHE HAJIAIITYBAHHSA CBIT- | 3aJI€KHICTD Bil JATYMKIB.
HA cBiTII0hopaMu nogopis. Bucoxka cknagnicTs Hana-
3MeHIIIeHHSA 3aTOPiB. IITYBAHHA.
Menme Bukugis CO,

,Z[ofcepeﬂo: CuCTeMaTu30BaHO aBTOPOM

nommpeHHsa V2X-cucTeM y TpaHCIIOPTHUX 3acobax. [Hrmi
pimmenss, 3okpema SCATS ta Citilog, moxxyTs mparitosa-
TH B iCHYIOUNX YMOBaX, ajle MalOTh II€BHI 00MelKeHHH,
TI0B’A3aHi 3 TOUHICTIO TATUMKIB 1 CHCTEMU aHATI3y TaHuX.

Takum umHOM, BUGIP OOTHUMAJIBHOI CUCTEMHU
YIOPaBJIiHHA JOPOXKHIM pyxoM Mae 06asyBaTucA Ha

KOMIIJIEKCHOMY ITiIXO/Ii, 1[0 BPaXOBy€e TEXHIUHI MOJK-
JIMBOCTI, BAPTICTh peaJtisallii Ta Cuernuiky qoposKHbBOI
mepeski. IlogasibIn JOCTiKEeHHA MOXKYTh OyTH Cps-
MOBAaHI HA 1HTErpaIlilo Pi3HUX TEXHOJIOTIH JJIA CTBO-
PEeHHSA GBI THYYKHX 1 eeKTUBHUX pilleHsb y cdepi
TPaHCIOPTHOI 1H(PPACTPYKTYPH.
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3ANObITAHHA KOHAEHCATOYTBOPEHHIO

YK 536.24:621.184.5

B AUMOBII TPYBI CMITTECMAJIIOBAJIbHOIO KOT/A
NPU 3ACTOCYBAHHI TENAOYTUIIBALIIMHUX TEXHOJIOTIN

PREVENTION OF CONDENSATION IN

THE CHIMNEY OF A WASTE INCINERATOR BOILER
WHEN USING HEAT RECOVERY TECHNOLOGIES
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AHoTauis. [JocnigxeHo eekTUBHICTb 3aCTOCYBAHHS gBOX Ter/IoBUX MeTogiB 3anobieaHHs KOHGeHCaToyTBOPEHHIO B gUMO-
BiVi TPyOi CMITTECMANIOBAILHOR0 KOT/IA 3 CMCTEMOIO TerI0yTUAI3aLii gUMOBMX 2a3iB. PO3271Ganncs: MeTog 3MeHLLEeHHS Terio-
BMX BTPAT 3 KOPNYCy TpyOu LWASIXOM ii Ternioi305Lii Ta MeTog nigeyLuyBaHHS OX0N0gXKeHnX 2a3iB y 2a3onigizpiBayi. [10KasaHo,

L0 3arnobi2aHHs1 KOHGEHCATOYTBOPEHHIO B YCiX PexxuMax KOT/a peanizyeTbCsl NLLe 3a CyMICHO20 3ACTOCYBAHHS METOgIB.
KntouoBi cnoBa: 211b0oke 0X010gxKeHHs gUMOBMX 2a3iB, gUMOBI Tpybu, Tern1oBi MeTogu, 3anobi2aHHs KOHGEHCATOyTBOPEHHIO.

Summary. The effectiveness of using two thermal methods to prevent condensation in the chimney of a waste incinerator
boiler with exhaust gas heat recovery system is investigated. The following were considered: a method for reducing heat losses
from the chimney hull by insulating it and a method for drying cooled gases in a gas-heater. It is shown that prevention of con-
densate formation in all boiler modes is realized only with the combined use of methods.

Key words: deep cooling of exhaust gases, chimneys, thermal methods, prevention of condensation.

3 a YMOB eKCIUIyaTallil CMiTTECTIATIOBAIbHUX YCTAHO-
BOK 3 CHCTeMaMU TeIJIOyTHJTI3allii AUMOBUX Ta3iB
Biq0yBaeThCA BIAXUIEHHA BiJ] MPOEKTHUX TEILJIOBOJIO-
TiCHUX PEXKUMIB JUMOBUX TPYO, AKEe MPU3BOIUTH 10
BUITa[JeHHA KOHJIEHCATY Ha BHYTPIIIHIM IOBEPXHI IIUX
Tpy6. [1J1s moTiTIIIIeHHs YMOB eKCILTyaTallii BKasaHUX JTU-
MapiB MOKYTh BUKOPUCTOBYBATHCA Pi3HI TEILIOBI METOIM
[1-6]. B pot6ori [1] HaBegeHO pe3yJIbTaTH OCITiKEeHHSA
e(eKTHBHOCTI 3aCTOCYBAHHA [IJIA 3a1I00iraHHA KOHIEH-
CaTOyTBOPEHHIO B 3aJ11300€TOHHIM TUMOBI# TPy6i CMiT-
TECITaJIFOBAJILHOTO KOTJIA 3 CHCTEMOI0 TeTLIOy THJTi3alIlil
IMMOBUX T'asdiB TEILJIOBOI'O METO/y Ha OCHOBI YaCTKOBOTO
MIPOTNYCKAHHA YaCTUHU Ia3diB Bif] KOTJIa TIOB3 BKA3aHY
cucteMy. ¥ CUTyallii, 1[0 PO3TJIAAAJIACH, el MeTo/ He
3abesreuye 3aro0iraHHA KOHEHCATOyTBOPEHHIO B TUPJII
IUMOBO1 TPy6U 6€e3 TerI0i30JIAILi1 il KopIycy.

MerTox0 i€l poGoTH € ToCTiIKeHHA e(DeKTUBHOCTL
BUKOPUCTAHHA [IJ1A 3a100iraHHA KOH/IEHCATOY TBOPEHHIO
B QUMOBIU TpPy6i CMITTECHIATIOBAIILHOTO KOTIIA 3 KOM-
6IHOBAHOI CHCTEMOI0 TEIJIOYTU/Ii3allil MeTOIy ITiTi-
TPiBAHHA OXOJIOPKEHUX B TEILJIOYTUJIi3aTOPl TUMOBUX
ragiB y Terui000MiHHUKY, BCTAHOBJIEHOMY 3a TEILJIOY-
TUJII3aTOPAMU 3aCTOCOBAHOI CHCTEMU TEIIOY THTi3allii.

Harpira Boga Bix ko11a

Bukopucransa raszomigirpiBava ciyrye ajd 301IbIIeH-
HA TeMIIepaTypu radiB Ha BUXO1 3 TETLIOY THJTi3aI[iiTHOT
cucTeMu ¢, 110 PiBHSA, 1110 3a0e3Meuye TaKe MigBUIIEHHA
TeMIlepaTypH BHYTPIIIHEOT IOBEPXHi £ B TUPJIi TUMO-
BO1 TPyOH, siKE BiTIOBiZja€ IEPEBUIIIEHHIO TEMIIEPATYPU
TOYKH pocu ¢ BUXIJTHUX JUMOBUX T'asiB IMPU CTAJIOMY
3HaAUYeHHI 1X abcosrroTHOI Bostorocti. Ha puc. 1 HaBeneHo
OPUHITUIIOBY CXeMY CMITTECITAII0BAIBHOTO KOTJIa 13
3aCTOCYBAaHHAM BKA3aHOT0 TEILJIOBOTO METOTY. 3a HaBe-
JIEHO0 CXE€MOI0 TEILJIOBOJIOTiCHA 06PO0KA TUMOBUX TrasiB
MiCJIA TETJIOY TUIi3aTOPIB CUCTEMHU 3TiMCHIOETHCA IILIISA-
X0oM IX miirpiBaHHA y TEILUIO0OMIHHUKY-Trasomigirpisadi
10 0 + 30 °C pAMO0 BOIOI0 KOTJIA.

PesynbraTtu po3paxyHKOBUX MOCTIIKEHBb III0/0
e(peKTUBHOCTI 3aCTOCYBaHHA IOCIII/KYBAHOTO METOIY
HaBeJleHo Ha puc. 2 ta 3. {ocriaKyBaaruch TEII0BOIO-
TicHI MMOKa3HUKM (TeMIeparypa MOBepXHi f  Ta TOYKa
pocu tp) B TUPJIi 3aJ1i306€TOHHOI IMMOBO1 TPYOU BUCO-
Toro 120 M, BHyTpimHIM giameTpoMm 1,8 M 1 TOBIIHMHOIO
obosrorku 0,16 M). AHAJTI3 PesyJIbTaTiB CBIAUUATD, 1110
MEeTOJT IMiTIrpiBaHHA € OUTBIN Pe3yJIbTaTUBHUM, Hi3K Me-
Top 6attnacyBauns [1]. IIpore, 3a pesysbraramu g0ocTi-
JPKeHb He B YCiX pesKruMax po00TU KOTJIa peaTidyeThCs

\ Ha ropinus

> Jlo cioxxuBaya

AtMocepae
MOBITPS

Bigxigui
rasu

7 A

—

T €— 3BOpPOTHA

TCIUIOMEPEKHA
BOJA

Puc. 1. 3acrocyBaHHA MeTOy MiirpiBaHHA OXOJIOMKEHUX IUMOBHX r'asdiB y rasomimirpisadi

[IJIA 3aT106iraHHA KOHIEHCATOYTBOPEHHIO B Ta30BiABIAHOMY TPAKTI CMITTECIIAIIOBAILHOTO KOTJIA:

1 — xorest; 2 — moBiTpPOHArpiBay; 3 — BOAOIIiAirpisayu; 4 — razomiirpisad; 5 — aumMosa Tpybda
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Puc. 2. 3anexHicTs Bifl TeMIIepaTypy HABKOJIMIITHEOTO CEPEIOBUINA ¢ TeMIIepaTypu BHYTPIilIHEOI ITOBEPXHi ¢ B rUpIi
nuMoBol Tpy6u (I1—4) i Touku pocu £, (5) a pisHMX TemIepaTyp AMMOBMX IasiB £ Ta BojoroBmicTy X IicJiA KOTJa Ta
BEJIMUMHU ITIIrPiBAHHA OXOJIOFKeHUX rasis At:

a)t’ =250°C,X =200 r/krc.r;6)¢t, =200°C,X =200r/krecr; ), =250°C,X =150 r/kr c.t;

r) ¢ =200°C,X =150r/krer; 1 —At=0°C;2—10°C;3—20°C;4—30°C

NepeBUIlleHHA TeMIlepaTypy I0BepXHi £ Haj| TemIiepa-
TYPOIO TOYUKH POCH £ . IlepeBuiiieHHs Miclie Jiuiie 3a Be-
JIMKUX HABAHTAXKEHDb KOTJIa, 1110 B1AII0B1OA0THh HU3bKIM
TeMIlepaTypaM HaBKOJIMIIHLOTo cepefosuma (£, < 0 °C),
MEHIIIOMY BOJIOI'OBMICTY 1 BUCOKMM TeMIlepaTypaM rasiB
3a xotsiom (¢*, > 200 °C) Ta piBHIB mifirpiBaHHA 0X0-
JIOPKeHUX rasdiB y rasomigirpieaui Az, 1o 3me6ibioro
nepesutinyioTb 30 °C. IIpu At = 20 °C HopMaTUBHUIL
PEeKMM eKCIuIyaTallii Tpyou Moxke peasTi3yBaTuCh JIUIIE
B pesKMMax KOTJIa, OJIM3bKUX 10 HOMIHAJIBHUX.
BukoHaHO Takok OIIHKY BUTpAT TEIJIOTU Ha 3a-
CTOCYBaHHSA POBTJIAHYTOr0 METOMdy. 3a pe3yJibTaraMu
IOCJIiKeHb, Il BUTPATHU CATAITb 25% MOKJIUBOTO 006-
CATY YTUII30BAHOI TEILIOTH. | 11e 3HaueHHA TUM MeH-
1IIe, YMM MEHINNI piBeHb Af migirpiBaHHA rasis, BUILL
TemIieparypa t’, TasiB Ta BOJIOroBMicT X  3a KOTJIOM
i BUINIA TeMIepaTypa HaBKOJIUIITHBEOTO CePeIoBUIIA £, .
A mokpalieHHs TeIJIOBOJIOTiCHOTO CTaHy B [IH-
MOBIi TPy6i IOCTIPKEHO CyMiCHE 3aCTOCyBaHHSA METO-
Iy TiJICYyIUIyBaHHA 3 TEII0130JIAIIIECI0 KOPILyCy Tpyou

(puc. 3). TemnoizonALia 3aificHIOBAJIACh B OOUH AP
MarepiajioM: MOJIOTHO 3 MiHEpPaJIbHOI BaTu 3 6a3aJib-
ToBoro BosokHa (A = 0,038 Br/(Mm-°C); § = 50 mm) TY
5284-048-00110473-2001.

Ax BUgHO 3 HaBeIEHOT0 PUCYHKY, BKa3aHe CyMic-
He 3aCTOCyBaHHA 3a0e3rneuye BiIBEPHEHHS KOHJIEHCA-
TOYTBOPEHHA B TUPJIi JUMOBOI TPyOH y BCiX perxumax ii
EKCILTyaTallil IPOTATOM ONATIBAILHOTO niepioay. [Ipu
IIbOMY PiBE€Hb HiTirpiBaHHsA rasiB At He TepeBUIIye
10 °C, a MakcuMaJIbHA BUTPATA TEILJIOTH HA PeaIi3ariiio
MeToy € MeHIIow 3a 16%.

BucHOBOK. Y3araJibHIOIOYHN pe3yJIbTaTU BUKOHA-
HUX JOCJIIKeHDb 010 e(PeKTUBHOCTI 3aCTOCYBAHHS
MEeTOMy IiIirpiBaHHA BUXITHUX IrasiB y rasolmi/Iirpisadi,
MOKHA CTBEPIyKyBaTH, 1110 B PO3IJIAHYTUX YMOBaX e
MeTo]T 3abe3reuye 3ano0iraHHAa KOHIEeHCATOy TBOPEHHIO
B 3aJTi300€TOHHII TUMOBIiHl TPy0i CMITTECTATIOBATIBHOL
YCTAHOBKH 3 OMAIOBAJIBHUM KOTJIOM B YCiX PeKUMAax
HOro eKcriyaTarrii JIuiie 3a YMOBU TEILI0130JIAII1 JTU-

MOBOI TPyOHU.
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CONCEPTUAL APPROACHES TO PREVENTING ?
=
CRIMES IN THE FIELD OF ROAD SAFETY =
s
=
=
25
Summary. The article analyzes conceptual approaches to preventing crimes in the field of road safety through a >
system of legal, technological, educational, and social measures. The legal approach focuses on improving the regulatory =
framework and mechanisms of responsibility, including strengthening sanctions for traffic violations and implementing =

the European model of responsibility. The technological approach involves the implementation of innovative means of
controlling road situations, in particular, automated systems for recording violations, intelligent transport systems, and
technologies for preventing emergencies. The educational approach aims to develop driver competencies and a culture of
safe traffic by improving the driver training system and raising awareness among road users. The infrastructure approach
involves improving the technical condition of roads, optimizing traffic flows, and modernizing traffic regulation means.
The article also explores medical, psychological, economic, and social approaches to preventing road traffic crimes. In-
ternational experience in preventing road traffic crimes is considered using examples from countries with low accident
rates, and the features of interaction between state and public institutions in ensuring road safety are studied. Based
on a comprehensive analysis, recommendations for improving the crime prevention system are proposed, and strategic
directions for development in Ukraine are outlined, considering modern challenges and European integration processes.

Key words: road safety, crime prevention, road accidents, legal regulation, violation prevention, transport infra-

structure, and driving culture.

ntroduction. Road safety is a fundamental element

of national security and public welfare. Annually,
crimes in this area lead to significant human casual-
ties, injuries, and material damage [7]. According to
the World Health Organization, road traffic accidents
are one of the leading causes of mortality worldwide,
especially among young people aged 15 to 29 [14]. In
Ukraine, the situation is complicated by low compli-
ance with traffic rules and outdated infrastructure,
which increases the risks of accidents. The problem
is exacerbated by the rapid increase in the number of
vehicles and the complexity of road infrastructure [8].

Effective prevention of crimes in road safety re-
quires a comprehensive approach that integrates the
achievements of criminology, law, sociology, psychol-
ogy, and engineering sciences [9]. Only a multidis-
ciplinary strategy can effectively counter this type
of crime [10]. Implementing innovative methods of
control and monitoring of road traffic based on the
use of modern information technologies and artificial
intelligence is becoming particularly relevant. The
experience of developed countries demonstrates that
integrating technical means with effective legal mech-
anisms and social programs can significantly reduce
accident rates [15].

Presentation of the Main Material. Crime sta-
tistics in the field of road traffic in Ukraine demon-
strate a contradictory trend: the total number of road
accidents has decreased over the past five years, but
the number of accidents with severe consequences
remains critically high [8]. The Criminal Code of
Ukraine defines the main types of crimes in the field
of road safety: violation of traffic safety rules (Article
286), release of faulty vehicles for operation (Article
287), violation of road safety standards (Article 288),
and illegal seizure of vehicles (Article 289) [9].

The most common are offenses under Article 286
of the Criminal Code of Ukraine (20% of the total).
Driving under the influence poses a particular threat,
leading to the most severe consequences [10]. In the
structure of crimes in this category, 20% are traffic
rule violations, 12% are illegal seizures of vehicles,
5% are releases of faulty cars, and 3% are violations
of road safety standards [9].

Regional analysis reveals increased crime rates
in large cities, industrial regions, and international
highways, where most accidents with human casual-
ties are registered [8].

The criminological portrait of the offender: pre-
dominantly men aged 25-45 with secondary or higher
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education (about 90%). A significant proportion of of-
fenders have previously been subject to administrative
liability, which indicates the ineffectiveness of preven-
tive measures and administrative-legal influence [10].

Preventing crimes in the field of road safety re-
quires a systematic approach that integrates various
strategies, taking into account the legal and socio-
psychological aspects of the problem. Based on the
analysis of scientific sources, several fundamental
conceptual approaches can be identified [11].

The legal approach involves improving the regu-
latory framework, strengthening responsibility for
violations, and harmonizing legislation with interna-
tional standards, ensuring the inevitability of pun-
ishment [12].

The technological approach is based on implement-
ing modern means of monitoring compliance with
rules, including automated systems for recording vio-
lations and information-analytical platforms for pre-
dicting emergencies [13].

The educational approach aims to improve the qual-
ity of driver training, develop safe driving skills, and
enhance the legal culture of all road users [11].

The infrastructure approach focuses on moderniz-
ing road infrastructure, optimizing traffic organization,
and implementing modern engineering and technical
safety measures [12].

The medical approach is oriented towards prevent-
ing driving under the influence, implementing medical
monitoring of drivers, and improving the quality of
assistance to road accident victims [13].

The psychological approach focuses on developing
drivers’ stress resistance, preventing aggressive be-
havior, and developing conflict-free communication
skills [11].

The economic approach provides a system of in-
centives and restrictions to encourage safe behavior
of road users [12].

The social approach aims to form a culture of traffic
safety and intolerance of rule violations [13].

Effective crime prevention is possible only with the
integrated application of all approaches, their mutual
coordination, and adaptation to the specific features of
the road transport situation in the country [11].

The legal approach forms the normative founda-
tion of the road safety system. Analysis of Ukrainian
legislation reveals the need for its improvement and
harmonization with European standards [14].

It is necessary to expand the list of qualifying cir-
cumstances in Article 286 of the Criminal Code of
Ukraine, including fleeing the scene of an accident,
having previous penalties, significant speeding, and
driving under severe alcohol intoxication [15].

It is advisable to strengthen responsibility for driv-
ing under the influence by introducing criminal lia-
bility for repeat offenses within a year, as well as for
refusal to undergo examination when there are clear
signs of intoxication [16].

168

The liability system needs differentiation: for first-
time driving under the influence —increased fines and
more extended periods of license suspension; for re-
peated driving under the influence — criminal liability
(satisfactory, community service, or arrest); for driving
under severe intoxication — criminal liability in the
form of a fine, arrest, or restriction of liberty [16].

To improve the effectiveness of investigations, it
is advisable to introduce a simplified procedure for
accidents without casualties, expand mediation pos-
sibilities, and enhance damage compensation mecha-
nisms [17].

A priority task is reforming the civil liability insur-
ance system with a differentiated approach to tariffs
depending on the history of violations and improving
mechanisms for direct compensation of damages [18].

A strategic direction is harmonizing national legis-
lation with international standards, particularly EU
directives and regulations on motor transport, vehicle
technical requirements, and driver training [19].

The technological approach to preventing traffic
safety crimes is based on implementing advanced tech-
nical tools and information systems for effectively mon-
itoring compliance with rules and accident prevention
[20]. In the context of digitalization, this approach
acquires particular strategic importance.

A key element of this approach is the automated
system for recording traffic violations [12]. Although
this system has been implemented in Ukraine recently
and does not cover the entire territory, international
experience shows its effectiveness in preventing speed-
ing violations, running red lights, and non-compliance
with parking rules.

* Automatic photo and video recording systems ensure
the inevitability of punishment and minimize cor-
ruption risks in interactions with law enforcement
agencies [13].

¢ Integration of vehicle databases, driver’s licenses,
and traffic violations increases the responsiveness
and effectiveness of preventive measures [15].

* Mobile applications for road users allow for the receipt
of up-to-date information about traffic situations and
the prompt reporting of violations and accidents [17].

* These systems monitor and manage traffic, optimize
transport flows, and inform road users [19].

A promising direction is the implementation of
driver condition monitoring tools: alcohol interlocks,
fatigue monitoring systems, and control of work and
rest regimes for commercial transport drivers [14].

Special attention is drawn to autonomous vehicle
technologies, which minimize the impact of the human
factor on traffic safety [18]. Although fully autono-
mous vehicles are not widespread, auxiliary systems
already enhance safety: emergency braking systems,
lane-keeping assistance, and adaptive cruise control
effectively prevent accidents.

A strategic direction is the use of big data and ar-
tificial intelligence to analyze and predict accidents,
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identify dangerous road sections, and optimize the
work of patrol police [20]. These technologies enable
the transition from responding to accidents to proac-
tive prevention, which is the foundation of the modern
concept of road safety.

The educational approach to preventing crimes
in road safety is based on understanding the impact
of driver training on traffic safety. Many road acci-
dents occur due to insufficient knowledge of rules, lack
of skills in managing complex conditions, and poor
driving culture [15]. Improving the quality of driver
training and forming a culture of safe driving are key
elements in preventing traffic-related crimes.

The priority task is to reform the driver training
system and the procedure for issuing licenses [16].
The current system of driving schools in Ukraine has
significant shortcomings, and the examination process
is often accompanied by corruption. It is necessary
to introduce stricter standards for driving schools,
strengthen quality control of education, and modernize
the examination procedure through automation and
video recording.

Reform of driving schools. Review of material and
technical base requirements, instructor qualifications,
and the structure of training programs [16]. Integrat-
ing innovative methodologies using simulators, com-
puter simulators, and virtual reality systems.

Increased examination requirements. Implement
comprehensive tests with in-depth verification of traffic
rules knowledge, and expand the practical part to in-
clude elements of extreme driving, night driving, and
driving in difficult weather conditions [16].

Postgraduate education for drivers. Creating a sys-
tem for periodic qualification enhancement, especially for
professional drivers [17]. Conducting mandatory courses
for drivers who have committed serious violations.

Educational work with the population. Implement-
ing information campaigns aimed at forming a culture
of safe behavior and intolerance to traffic violations [18].

Working with young drivers, who statistically form
the highest risk group, is essential [17]. It is advisable
to introduce restrictions for them regarding the opera-
tion of powerful vehicles, night driving, and passenger
transportation. In parallel, it is necessary to imple-
ment specialized training to form safe driving skills.

A significant component is educational work with
other road users — pedestrians, cyclists, and passen-
gers [18]. This is especially true for the most vulner-
able groups — children and teenagers.

A strategic element is the professional training of
road safety specialists: patrol police officers, inspectors,
and traffic organization specialists [19]. It is critically
important to ensure their quality training and to form
the competencies necessary for practical work in the
conditions of transport infrastructure development.

The infrastructure approach to preventing crimes
in road safety recognizes the decisive influence of road
conditions and related infrastructure on accident rates

[20]. Even the most experienced driver can get into
an accident due to poor pavement, inadequate light-
ing, unclear markings, or missing necessary signs.
Therefore, improving road infrastructure is a critical
strategy for preventing traffic crimes [20].

Road surface quality is a fundamental element of
the infrastructure approach. Surface defects (potholes,
holes, ruts) lead to loss of vehicle control and often
result in serious accidents [16]. Systematic inspections
of road conditions and timely repairs form a basic level
of safety for all road users [16].

Quality pavement. Implementing advanced technol-
ogies and high-strength materials in road construction
ensures durability and enhanced safety in all weather
conditions.

Road signs. Strategic placement of an optimal num-
ber of road signs with adequate lighting and imple-
mentation of intelligent variable message signs.

Lighting. Development of energy-efficient lighting
with a focus on high-risk areas — intersections, pe-
destrian crossings, and areas with limited visibility.

Markings. Use high-quality reflective materials
for road markings with regular updates and ensure
visibility under various conditions.

Safe design. Integration of safety-oriented design
principles — physical separation of oncoming traffic
flows, arrangement of protected turns, and implemen-
tation of justified speed limits.

Proper technical equipment for dangerous sections
is critical — sharp turns, steep descents and ascents,
complex intersections, and railway crossings [17]. Such
places require multi-level protection: warning signs,
contrast markings, protective barriers, and automated
systems that warn drivers of danger [17].

Pedestrian crossings require comprehensive atten-
tion during design and operation [18]. A systematic
approach includes enhanced lighting, contrast signs,
adaptive traffic lights, protective “safety islands,” and,
when necessary, underground or overhead crossings.
Speed limits near crossings and automated control of
their compliance are also critical [18].

Optimization of traffic organization includes the
separation of flows with different speeds, creating ded-
icated lanes for public transport, developing bicycle
paths, and intelligent traffic light control [19]. These
measures reduce the number of conflict situations and
the likelihood of serious accidents [19].

An integrated emergency rescue service system
ensures quick response to accidents, urgent assistance
to victims, and traffic restoration [20]. This direction
involves an optimized network of emergency stations
equipped with innovative equipment and staffed with
qualified personnel [20].

The medical approach focuses on preventing driv-
ing under the influence and monitoring drivers’ health.
This direction is critically vital as driving under the
influence remains the leading cause of fatal road ac-

cidents [11].
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The priority is to improve methods of detecting
intoxication. It is necessary to provide police with
modern means of alcohol and drug control [12] and
optimize the procedure for medical examination [13].

Main directions of the medical approach to prevent-
ing crimes in the field of road safety:

1. Detection of intoxication. Equipping patrol po-
lice with modern breathalyzers and test systems [12].
Improving the medical examination procedure [13].
Creating mobile medical examination points [14]. En-
hancing the qualifications of medical workers [12].

2. Prevention of psychoactive substance (PAS) use.
Conducting information campaigns about the dangers
of driving under the influence [10]. Informing about
responsibility for drunk driving [11]. Development of
rehabilitation centers [13]. Implementation of treat-
ment programs for offender drivers [14].

3. Health condition monitoring. Implementation
of modern standards for medical examinations when
obtaining a license [10]. Regular medical examina-
tions of professional drivers [11]. Monitoring the use
of medications that affect psychomotor skills [12]. De-
velopment of recommendations regarding work and
rest schedules for drivers [13].

A critical component is the systematic prevention
of PAS use, which includes information campaigns,
dissemination of data on the consequences of drunk
driving, and the development of a network of special-
ized treatment centers [13].

It is necessary to develop correctional programs for
offenders, including educational courses about risks,
psychological correction, and addiction treatment. In
many countries, completing such a program is a con-
dition for the return of a driver’s license [14].

Systematic monitoring of drivers’ health requires
the modernization of medical examination procedures,
a differentiated approach to different categories of
drivers, and clear criteria for driving eligibility [10].

Special attention is required to control medica-
tions that affect psychophysiological conditions. This
includes clearly labeling drugs, informing patients,
and developing methods for detecting such substances
during road control [12; 13].

The psychological approach to preventing crimes in
road safety focuses on correcting psychological factors
in the behavior of road users [15]. This direction is
critically important since many accidents occur due
to the psychological characteristics of drivers — ag-
gressiveness, impulsivity, risk-taking behavior, and
low stress tolerance [16].

The central element is working with aggressive
drivers whose behavior manifests in speeding, dan-
gerous maneuvers, failure to maintain a safe dis-
tance, and ignoring traffic signals [17]. Research
shows that aggression behind the wheel is often
a manifestation of general personality aggression,
a stress reaction, or an attempt to compensate for
inferiority complexes [18].
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An effective strategy includes implementing methods
of psychological diagnostics for driver aggression during
licensing and monitoring the nature of traffic violations
for early identification of signs of aggressive driving.

Psychological Correction. A comprehensive ap-
proach involves conducting training sessions to reduce
aggression, increase stress resistance, develop skills
for constructive interaction on the road, and rehabili-
tation programs for offenders.

Psychological Support. It is essential to provide spe-
cialized psychological support services for participants
and witnesses of accidents, as well as 24/7 hotlines
for counseling on stress management and aggression
control.

Preventive Work. Information and educational cam-
paigns promote a culture of safe driving and mutual
respect on the roads, including training in self-control
methods and emotional management.

An important direction is the psychological prepa-
ration of drivers for actions in critical situations [15].
This involves developing skills for quick decision-
making and maintaining self-control in extreme con-
ditions, achieved through specialized training and
simulators [16].

A significant component is psychological support
for accident participants [17]. Traumatic experiences
often lead to the development of PTSD and other psy-
chological problems that impair the ability to operate
a vehicle in the future [18] safely.

Special attention should be paid to working with
professional drivers who risk developing professional
burnout, chronic stress, and fatigue [19]. These condi-
tions reduce concentration, slow reaction time, and in-
crease aggressiveness, increasing the risk of accidents.
Psychological support programs for professional drivers
are strategically crucial for ensuring traffic safety [15].

The economic approach applies financial mechanisms
to encourage safe behavior and deter violations [17].

Its foundation is a differentiated system of liability
insurance for vehicle owners. Insurance premiums
correlate with the history of traffic violations and ac-
cidents [18]. Law-abiding drivers receive discounts,
while violators face increased rates. Additional ben-
efits include installing safety systems and telematic
devices that monitor driving style.

Penalties become effective when their amount makes
violations economically disadvantageous. A progressive
model of fines as a percentage of income (following Fin-
land’s example) ensures fair punishment [19].

Essential elements include tax benefits for manu-
facturers and owners of safe vehicles, reduced customs
duties on imports, and subsidies for modernizing ex-
isting transport [20].

Economic incentives for safe infrastructure include
funding road improvement programs and a transparent
tender system that considers the quality of work [16].

For employers, reduced insurance rates are provid-
ed for implementing traffic safety briefings, equipping
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transport with safety systems, and monitoring drivers’
work schedules [17].

The social approach to preventing traffic safety
crimes aims to form a culture of safe behavior, intol-
erance to traffic rule violations, and responsible at-
titudes towards the lives of road users. This means
understanding safety as a social problem that requires
active participation from society [13].

A key element of this approach is large-scale social
campaigns that create a positive image of law-abiding
road users and negative attitudes towards violators
through social advertising, public actions, flash mobs,
and other activities [14].

Social campaigns. Practical information and educa-
tional measures involving celebrities, emotional mes-
sages, and real stories demonstrate the consequences
of violations [14].

Educational programs. Implementation of road
safety programs in educational institutions to develop
safe behavior skills early and reinforce them through-
out life [15].

Public participation. Engaging the public in mon-
itoring road safety, identifying dangerous areas, con-
trolling compliance with rules, and participating in
developing safety improvement measures [17].

Media influence. Cooperation with media for sys-
tematic coverage of safety issues, dissemination of in-
formation about the consequences of violations, and
promotion of safe behavior [14].

Working with children and youth is a priority, as
basic behavioral patterns are formed in childhood. It is
necessary to implement interactive programs, training,
role-playing games, and creative competitions that
develop safe behavior skills [15].

Working with parents — children’s first teachers,
particularly in safety matters — is essential. Educa-
tional work should be conducted with parents, explain-
ing the importance of developing safety skills and their
responsibility for children’s safety [16].

Community organizations and volunteers play
a key role in monitoring road conditions, identifying
dangerous areas, reporting violations, and providing
first aid to victims. It is necessary to support such ini-
tiatives and ensure their interaction with government
agencies [17].

Collaboration with the transportation business in-
volves encouraging companies to implement corporate
safety programs, conduct briefings, install additional
safety systems, and develop safe driving standards [18].

International experience in preventing crimes in
road traffic safety is a valuable source of effective prac-
tices for Ukraine. Special attention should be paid to
countries with significantly reduced accident rates and
road fatalities [15].

Sweden has implemented the “Vision Zero” concept
to achieve zero mortality in road accidents. Its princi-
ples include prioritizing safety over speed, distributing
responsibility among all road users, accounting for the

human factor, and minimizing the consequences of er-
rors [16]. Sweden (Vision Zero). Priority of safety over
speed and convenience; distribution of responsibility
among all participants; consideration of the possibility
of human error; systematic approach to road safety.

Netherlands (Sustainable Safety). Road function-
ality (division by purpose); homogeneity (equalization
of mass, speed, and direction); predictability (recog-
nizable road design); social tolerance (consideration
of vulnerable participants).

Japan. Strict control over driver training; high
requirements for the technical condition of vehicles;
active use of ITS (intelligent transport systems); pow-
erful information campaigns.

The Netherlands applies the concept of “Sustain-
able Safety” based on five principles: road functional-
ity, traffic homogeneity, design predictability, social
tolerance, and self-regulation of road users [17].

Japan has achieved significant success through
a comprehensive approach: strict control of driver
training, high requirements for the technical condition
of vehicles, implementation of intelligent transport sys-
tems, effective information campaigns, and significant
fines for violations [18].

The Australian “Safe System” program is based on
four components: safe roads (innovative design), safe
speeds (scientifically-based limitations), safe vehicles,
and safe road users (education, control, licensing) [19].

A key aspect of international experience is the
use of modern technical means of control: automat-
ed systems for recording violations, tachographs for
monitoring drivers’ work schedules, and systems for
monitoring the technical condition of vehicles [20].

Innovative methods of road crime prevention are
based on implementing modern technologies, which
significantly increase the effectiveness of preventing
violations [15].

A promising direction is the development of intel-
ligent transportation systems (ITS), which integrate
information technologies and sensors for monitoring
traffic situations, detecting violations, and predicting
emergencies [16].

Autonomous driving technologies reduce the impact
of human factors by using sensors, cameras, and artifi-
cial intelligence algorithms to analyze road conditions
and make optimal decisions [17].

V2X Communication Systems. Communication
systems “vehicle-to-vehicle” (V2V) and “vehicle-to-in-
frastructure” (V2I) provide an exchange of critical
information about movement parameters, partic-
ipants’ intentions, and road conditions to prevent
collisions [18].

Biometric Control Systems. Biometric technologies
monitor the driver’s condition by recognizing signs of
fatigue, distraction, and intoxication based on analysis
of pupils, facial expressions, and breathing [19].

Predictive Analytics. Big data analysis with
machine learning algorithms allows predicting of
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locations and times of increased accident risk, pro-
viding the targeted focus for preventive measures [20].

Mobile Safety Applications. Specialized applica-
tions provide information about dangerous areas, block
smartphone use while driving, and formulate recom-
mendations for safe routes [15].

Modern cars are equipped with active safety sys-
tems, including automatic emergency braking, lane
control, blind spot monitoring, and adaptive cruise
control — technologies that form the basis for the im-
plementation of fully autonomous vehicles [17].

Augmented reality technologies project essential
information onto the windshield, providing drivers
with necessary data without distracting attention from
the road [19].

Public organizations are an essential component of
the crime prevention system in road safety, effectively
complementing the activities of government agencies
[16]. Educational activities include information cam-
paigns, training, and seminars on road safety. Organiza-
tions create informational materials and public service
announcements and hold public events to raise public
awareness. Working with children and youth is critical in
forming a culture of safe behavior from an early age [17].

Monitoring and control are carried out through
public oversight of road infrastructure, compliance
with traffic rules, and the work of law enforcement
agencies. Activists document violations and communi-
cate with relevant authorities, ensuring transparency
and accountability of government structures [18].

Advocacy activities aim to improve legislation in the
field of road safety. Public organizations participate
in developing draft laws, initiating regulation chang-
es, conducting independent expertise, and working in
specialized groups [19].

Support for victims includes legal, psychological,
and material assistance to those affected by road ac-
cidents and their families. Organizations create re-
habilitation and social adaptation programs for those
who have suffered injuries. Such associations are often
founded by victims or their relatives who have direct
experience with the problems faced by road accident
victims [20].

Educational work also includes practical, safe driv-
ing training, first aid courses for victims, and teaching
safe behavior to pedestrians, cyclists, and other vul-
nerable road users [16].

Effective prevention of traffic-related crimes is
impossible without coordinated cooperation between
various state institutions [17]. The lack of proper co-
ordination leads to duplication of functions and a sig-
nificant reduction in the effectiveness of preventive
measures [18].

The key entities ensuring road safety in Ukraine in-
clude The Ministry of Internal Affairs and the Nation-
al Police, which monitor compliance with traffic rules
and investigate crimes; the Ministry of Infrastructure,
which forms the state’s transport policy; Ukravtodor,
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responsible for road construction and maintenance;
the Ministry of Health, which provides medical as-
sistance; the Ministry of Education, which develops
educational programs on traffic safety, as well as other
departments [17; 18; 19; 20; 1].

The system of interaction between these bodies is
built on a hierarchical principle. The National Road
Safety Council is the central coordinating body at the
highest level. Next are the relevant ministries and
central executive authorities, territorial bodies, as well
as local patrol police units and road services. Public
organizations and business structures also play an
essential role as partners of state institutions.

The foundation of effective interaction is an estab-
lished system of coordination among all participants in
the process [17]. While specialized coordination bodies
actively function in the world’s leading countries, in
Ukraine, the National Road Safety Council is still in
the formation stage [19].

A crucial element of interdepartmental interaction
is the operational exchange of information and the
functioning of unified databases on vehicles, drivers,
accidents, and offenses [20; 1; 2].

State road safety programs are developed collective-
ly with the participation of all interested departments,
with precise distribution of areas of responsibility and
necessary resources [17; 18; 19].

The synergy between law enforcement agencies
and the judicial system is essential, ensuring quality
investigation and timely consideration of cases, rein-
forcing the principle of inevitability of punishment for
violations [20; 1; 2].

The active involvement of public organizations and
business representatives in road safety initiatives sig-
nificantly enhances the effectiveness of these measures
and provides the necessary public support [3; 17; 18].

Evaluation of preventive measures’ effectiveness
allows for determining the impact of road safety pro-
grams and optimizing resource utilization [14]. Based
on this evaluation, decisions regarding the adjustment
of preventive measures are made [15].

The main criterion of effectiveness is reducing ac-
cident rates and road mortality [16]. The dynamics
of traffic accidents and the number of fatalities and
injuries are key indicators that should be analyzed
compared to data from other countries [17].

Traffic accident statistics in Ukraine for 2020-2025:
2020 — 21584 accidents with casualties (3115 fatalities,
26140 injured); 2021 — 22476 (3190/27222); 2022 —
19845 (2780/24125); 2023 — 18650 (2695/22780); 2024 —
17980 (2520/21950); 2025 — 16750 (2350/20875).

Important indicators include changes in road user
behavior: compliance with speed limits, use of safety
equipment, and abstaining from driving under the
influence [18; 19]. Economic efficiency is determined
by the ratio of costs for measures and benefits from
reducing accidents: reduction in medical expenses, de-
crease in losses from disability, and material damages
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[20; 14]. The social dimension of evaluation includes
analyzing the impact of measures on quality of life,
level of social tension, and trust in law enforcement
agencies [15; 16]. For objectivity, it is necessary to
apply scientifically based methodologies and involve
independent experts [17], taking into account both
short-term and long-term effects [18]. The results of
the evaluation should be discussed by all stakeholders
to identify strengths and weaknesses and to improve
the system for preventing road traffic crimes [19; 20].

The development of a system for preventing crimes
in road traffic in Ukraine requires a comprehensive ap-
proach considering legal, economic, social, and technolog-
ical factors [1]. The priority task is to adapt the regulato-
ry framework to EU standards [12] and UN conventions
[11], including the modernization of criminal and ad-
ministrative legislation [6]. The development strategy
encompasses five key areas: institutional, regulatory-
legal, technological, infrastructural, and social.

The institutional direction involves the creation
of a National Road Safety Council to coordinate the
actions of various agencies and the development of
specialized patrol police units [4].

The infrastructural direction focuses on road mod-
ernization, implementation of innovative construction
technologies, and improving safety at accident-prone
areas [9].

The technological direction includes expanding the
system of automatic violation detection and imple-
menting alcohol interlocks and modern tachographs
for commercial transport [8].

The reform of driver training provides for updat-
ing training programs with an emphasis on practical
skills and introducing a system of regular professional
development [10].

An important component is the development of
a system to assist road accident victims through im-
proving emergency medical care and building a net-
work of trauma centers [14].

Conclusions and Recommendations. The study
of conceptual approaches to preventing traffic safety

crimes allows us to formulate key conclusions and
practical recommendations for Ukraine [18].

Effective prevention of traffic crimes requires com-
prehensive integration of legal, technological, edu-
cational, infrastructural, and social aspects [19; 20].

1. The priority task is to harmonize national leg-
islation with EU directives [12] and UN conventions
[11], strengthen liability for driving under the influ-
ence [15], and improve procedures for detecting viola-
tions and bringing perpetrators to justice [6].

2. It is necessary to expand the system of automatic
violation detection [5], implement alcohol interlocks,
tachographs [20], and intelligent transportation sys-
tems, including V2X technologies and Advanced Driver
Assistance Systems (ADAS) [1; 8].

3. Systemic reform should include raising standards
for driving schools, modernizing curricula with an em-
phasis on practical safe driving skills [14; 10], as well
as implementing instructor certification and periodic
driver qualification improvement [2].

4. Information and awareness campaigns should
be differentiated by target audience and utilize var-
ious communication channels [7]. Special attention
should be paid to educational programs for different
age groups and work with young drivers as a high-risk
group [2; 14].

6. Road infrastructure modernization should in-
clude elements of “forgiving roads” [9], systematic safe-
ty audits of existing roads [16], and implementation
of “traffic calming” principles in populated areas [9].

7. International experience confirms the effective-
ness of a systematic approach with a unified state pol-
icy [17] and coordination bodies [13]. Big data analysis
technologies for predicting accident-prone areas and
optimizing resources are promising [18; 1].

8. Effective prevention requires coordinated interac-
tion between government agencies, local governments,
businesses, and civil society [4; 13]. Non-governmental
organizations monitor road conditions, conduct educa-
tional work, and oversee the activities of responsible
authorities [7].
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TECHNIQUES FOR CREATING MAKE-UP
ADAPTED TO VARIOUS CLIMATIC CONDITIONS

Summary. The article focuses on the features of creating makeup adapted to different climatic conditions. The
relevance of the topic is due to the wide variety of climatic zones and their different effects on the barrier properties
of the skin and the durability of decorative products. The novelty of the work lies in the generalization of data on
the mechanisms of epidermal balance involving filaggrin and NMF, as well as in demonstrating the practical effect of
humidity and temperature on the durability of makeup. The study examined literary sources touching on the phys-
iological aspects of transepidermal water loss, the reaction of lipid-protein structures of the skin and the features
of applying decorative compositions in high heat, cold and variable humidity. The possibilities of adjusting color
techniques (light and shade) are studied, allowing for the leveling out of visual imperfections in extreme climates.
Particular attention is paid to the methods of combining photoprotection and decorative functions. The article sets
the task of determining the mechanisms of adaptation of decorative products to climate fluctuations. Comparative
analysis, data synthesis and market capacity assessment were used. The final conclusions will be useful for special-
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ntroduction. The issue of selecting appropriate

makeup techniques for different climatic conditions
is gaining increasing interest due to the expanding
range of cosmetic products and growing demands for
their durability. Hot and dry regions, high humidity,
and extreme cold each impose specific limitations that
affect the skin and the behavior of decorative coatings.

The aim of this study is to examine the mechanisms
of makeup adaptation to fluctuations in temperature
and humidity, drawing on research related to transepi-
dermal water loss and filaggrin activity.

To achieve this goal, the following objectives have
been set:

* Analyze publications on the impact of extreme cli-
matic conditions on the structure and function of
the epidermis.

* Describe technical methods that enhance makeup
longevity in hot, cold, and variably humid conditions.

* Systematize recommendations for combining pho-
toprotection with decorative effects to maintain the
skin’s barrier properties.

The novelty of this study lies in the integrating
physiological mechanisms (filaggrin, NMF, pH) with
practical application techniques and the analyzing
makeup durability under different climatic conditions.

Materials and Methods. The study was based on
the following sources: I.O. Gorbunova [2] provided in-
sights into the effects of light and shadow in creating

volumetric coverage and discussed techniques for correct-
ing facial texture in hot conditions. L. Cau, V. Pendaries,
E. Lhuillier, P.R. Thompson, G. Serre, H. Takahara,
M.C. Méchin and M. Simon [4] demonstrated the im-
portance of external humidity in the control of human
filaggrin metabolism, and suggested that deimination
plays a major role in this regulation. J.S. Lee [5] and
K. Kwon [6] explored the selection of climate-adaptive
cosmetic products using artificial intelligence method-
ologies and discussed pH-dependent processes in the
skin. Milet [7] and Kim [3] analyzed climatic specifics
and industry development prospects across different
continents. Asfary Labellab [1] investigated ingredient
selection considering humidity and temperature.

Additionally, the Sun Care Products Market report
[8] presents statistics on photoprotective products and
marketing trends.

A comparative method was applied, involving the
correlation of data on barrier function and decorative
cosmetics across various climates. The study included
a textual analysis and a review of publications, with
the results systematically categorized based on tem-
perature and humidity conditions and the examined
makeup formulations.

Results. Various sources indicate that climate has
a heterogeneous impact on the skin and decorative coat-
ings. An analysis of publications has identified several
key findings related to changes in air humidity, ambient
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temperature, ultraviolet exposure, ingredient selection
for makeup, and adjustments in application techniques.

Certain reviews highlight the increased vulnera-
bility of the skin under extreme heat conditions. An
increase in dryness and acne occurrence has been ob-
served, particularly in regions where high tempera-
tures persist for extended periods and relative humid-
ity fluctuates [6]. In such areas, there is a demand for
cosmetics that reduce perspiration and minimize pore
congestion, including formulations with lightweight
pigments and long-lasting binding components. Re-
searchers have documented adaptations in cosmetic
products designed for sports and active lifestyles, where
resistance to moisture and sweat is a critical factor [7].

Some data suggest that regions with significant
weather fluctuations and temperature shifts require
a multi-step approach to product selection and ap-
plication methods. In such cases, combined textures

are used, incorporating gentle primers and correctors
layered with water-resistant mineral-based coatings
[5]. Cosmetic companies are expanding their product
lines to accommodate varying daytime and evening
conditions with different levels of solar exposure. Mar-
keting analysis indicates high consumer interest in
foundation products and blushes that include UVB
and UVA filters. Additionally, survey results reveal
a growing preference for makeup that protects not
only against ultraviolet radiation but also against in-
frared and visible light spectrums, reflecting increased
awareness of photoinduced aging [1].

Insufficient adaptation of cosmetic formulations
leads to irritation and uneven makeup distribution in
fluctuating humidity conditions. Preventive mechanisms
against flaking focus on moisture retention through the
inclusion of NMF components (natural moisturizing fac-
tor), ceramides, and lipid-restoring agents. This trend
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Fig. 1. The effect of a dry environment on filaggrin metabolism and skin barrier function
(SC — stratum corneum, SG — granular layer, SS — spinous layer, SB — basal layer) [4]
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aligns with studies on the composition of the stratum
corneum in extreme environments, where excessive
dryness or high humidity disrupts the skin barrier and
increases transepidermal water loss (TEWL) [4].

Dry air has been shown to accelerate transepider-
mal water loss, particularly at an epidermal pH be-
low 6.5. When the skin’s surface pH drops below this
threshold, enzyme activity responsible for breaking
down filaggrin into free amino acids decreases. The
formation of free amino acids, essential for maintain-
ing skin hydration, is weakened, leading to increased
vulnerability of the stratum corneum (see Fig. 1).

The retention of NMF in the epidermis increases
under high humidity, leading to a reduction in TEWL
and a more even distribution of amino acids. When pH
exceeds 6.5, filaggrin proteolysis becomes more active,
resulting in the formation of monomers that support
hydration (see Fig. 2).

Publications on sun protection cosmetics describe
growing interest in combining decorative properties
with photoprotection [7]. Statistical reports indicate an
increasing demand for moisturizing products with high
SPF, pigmented formulations for lip and eye makeup
enriched with antioxidants, vitamins, and enzymes
that enhance resistance to external factors [8]. Some
reviews provide a digital assessment of the sun care
cosmetics market, highlighting sales growth and the
development of formulations designed for daily wear
without overburdening the skin [3].

A comparative analysis of makeup adaptations for
hot and cold climates has revealed key differences in
priorities. In warmer environments, lightweight for-
mulas are preferred as they are less likely to clog pores
and better withstand perspiration [6]. In low-tempera-
ture conditions, denser cream-based foundations are
favored to create an additional layer that helps prevent
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Fig. 2. The effect of a humid environment on filaggrin metabolism and skin barrier function
(SC — stratum corneum, SG — granular layer, SS — spinous layer, SB — basal layer) [4]
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epidermal dehydration. In tropical regions, mattifying
products that prevent excessive shine and account for
increased sebum production are gaining popularity [1].

Significant temperature fluctuations, humidity
shifts, and cold air can lead to cracking of makeup
layers. In tropical climates, there is a higher risk of
smudging and decreased longevity of cosmetic products,
while in hot and dry regions, foundation adhesion to the
skin deteriorates. In Arctic conditions, there is a like-
lihood of texture freezing and moisture condensation,
which affects the smoothness of application (see Fig. 3).

Certain experiments highlight the benefits of cool-
ing ingredients that can reduce the perceived tempera-
ture on the skin’s surface. BB creams with a localized

cooling effect of 3—5 degrees have been noted as highly
demanded, as they enhance the comfort of wearing
makeup [3]. Consumers associate an improved com-
plexion with such formulations, which help maintain
a fresh sensation even after multiple applications
throughout the day.

Literature on light and shadow techniques discuss-
es facial tone correction through the differentiated
use of highlighter and bronzer, depending on lighting
conditions and the angle of light incidence [2]. There is
reported demand for translucent powders designed to
accentuate specific areas, utilizing reflective particles
to adjust skin texture and diminish the appearance of
inflammation or dryness in hot conditions.

TROPICAL

High humidity and perspiration
cause makeup to smudge, reduce the
longevity of foundation, and lead
to eyeshadow creasing.

DESERT

Dry air dehydrates the skin,
causes foundation to crack, and
reduces the adhesion of nakeup

to the skin.

ARCTIC

Low temperatures and humidity
can cause makeup
to freeze, crack, and smudge
due to moisture condensation.

Fig. 3. Comparative analysis of climate factors affecting makeup
Source: compiled by the author based on [1]
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The collected data systematize the understanding
of high consumer interest in makeup that remains
resistant to wind, solar radiation, and humidity fluc-
tuations. Many manufacturers have implemented com-
bined methods that integrate long-wear pigments with
skincare ingredients that soften and hydrate the skin.
Consumers living in regions with significant weather
fluctuations tend to prefer multifunctional products
that, in addition to their decorative effect, support the
skin’s barrier function and reduce the risk of irritation.

A literature review indicates the growing popular-
ity of hybrid formulations that simultaneously mini-
mize UV damage, regulate thermal load, and ensure
long-lasting makeup wear. Summary reports propose
a technological model for developing formulations that
incorporate durable pigment particles, low oil content,
and additional emollients that enhance the tactile
properties of cosmetics under varying humidity levels
[8]. These solutions are particularly targeted at ath-
letes, residents of hot climates, and individuals seeking
makeup that provides comfort without a heavy feel.

Discussion. Previous studies have demonstrated
that humidity levels, temperature fluctuations, and ul-
traviolet exposure directly influence the maintenance
of epidermal barrier function, including the preserva-
tion of the natural moisturizing factor (NMF) associ-
ated with filaggrin metabolism. Various authors have
indicated that low humidity leads to increased water
loss through the stratum corneum, while excessive
humidity, conversely, reduces transepidermal moisture
flux. This study confirms this correlation, showing that
in arid climates, the stratum corneum exhibits a rapid
decline in free amino acid concentration and more
pronounced barrier damage, whereas in high-humidity
environments, NMF retention is greater, and filaggrin
degradation occurs more gradually.

The observations obtained in comparison with the
data from [4] align with conclusions that proteolytic
enzyme activity is linked to local pH levels, which can
fluctuate with changes in air humidity. When pH drops
below 6.8, surface dryness increases, and the number
of filaggrin monomers decreases, indicating a specif-
ic vulnerability of the epidermis in arid conditions.
Conversely, when pH exceeds 6.8, enzymatic reactions
intensify, free amino acids are formed, and the stra-
tum corneum retains moisture more effectively. This
behavior can be interpreted as an adaptive mechanism
of the epidermis to environmental conditions, where
a balance between filaggrin, amino acids, and barrier
function plays a key role.

Beyond the physiological state of the skin, this
study examined the behavior of decorative coatings
under different climatic conditions. In tropical zones,
excessive perspiration and high humidity accelerate
the displacement of makeup textures, reducing the
longevity of foundation and increasing the tendency of
eyeshadows to crease. In hot, arid environments where
air lacks moisture, foundation products exhibited

cracking, and makeup adhesion to the skin weakened.
Arctic-like conditions posed risks of cosmetic formulas
freezing and condensation forming on the skin, some-
times leading to cracking of the applied products. The
level of humidity and temperature directly impacts
the uniformity of application and the durability of
decorative cosmetics.

A comparison with previous studies reveals a gen-
eral trend: an effectively protected epidermis, char-
acterized by stable NMF levels and a balanced pH,
demonstrates greater resilience to temperature fluc-
tuations and maintains makeup without significant
structural alterations. However, some authors have
noted that under extreme heat conditions, even an
optimal lipid and amino acid composition does not
always guarantee the preservation of the decorative
layer. This indicates the need for additional testing to
refine makeup formulations based on microclimatic
conditions and the duration of external exposure.

Several unresolved questions remain in this area.
First, there is a lack of data on the long-term effects
of combined extreme humidity and high temperatures
on filaggrin dynamics — most studies have focused
either on heat combined with low humidity or on con-
sistently high humidity under moderate thermal con-
ditions. Second, there is limited understanding of how
to precisely adjust cosmetic formulations to prevent
component freezing under peak subzero temperatures.
Third, detailed chemical analysis of filaggrin and its
monomers during abrupt pH fluctuations still requires
further development to reliably apply this knowledge
in designing makeup for diverse climatic conditions.

This study contributes to the field by integrating
data on the interaction between the epidermal barrier,
humidity, and temperature with practical observa-
tions on the behavior of decorative cosmetics. Specific
signs of weakened foundation adhesion and increased
transepidermal water loss under low humidity condi-
tions were identified, along with the effects of exces-
sive moisture — such as an increased sliding effect
of cosmetic products on the skin. The findings may
encourage further research into developing makeup
that can adapt to extreme conditions, including sudden
shifts in temperature and humidity.

Thus, this study enhances the understanding of the
mechanisms linking climate variations, the quality of
decorative coatings, and filaggrin activity. In the future,
this could improve approaches to personalized cosmetic
selection and lead to the development of formulations
that account for regional and climatic conditions, en-
suring stable coverage and optimal skin hydration.

Conclusion. The objectives outlined in the intro-
duction are reflected in the final conclusions. First, the
literature review established that filaggrin activity,
NMF retention, and a balanced pH form the foun-
dation for the skin’s adaptation to extreme dryness,
humidity, and temperature fluctuations. Second, the
examined technical approaches — including multilayer
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application, adjustments to base formulations, and the
selection of appropriate pigments — enhance makeup
adhesion and support the skin barrier across various
climatic conditions. Third, the study analyzed methods
for integrating photoprotection with decorative cover-
age to ensure color stability and provide additional
epidermal defense.

The findings confirm the significance of weather
factors in selecting decorative products and applica-
tion techniques. The results may serve as an impetus
for developing innovative formulations that enable
individuals across different professions and regions
to create makeup that remains stable under extreme
conditions without compromising skin health.
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AUTOMATION AND SCALING
OF THE MANICURE BUSINESS

Summary. This study examines the automation and scaling of manicure salon businesses through the implementation of
Al-driven personalized customer service systems. With the advancement of information and communication technologies (ICT)
and artificial intelligence (Al), decision-making processes have undergone significant transformation, enabling companies to
enhance operational efficiency, service quality, and customer engagement. The objective of this study is to explore how Al-based
personalization can improve customer satisfaction and support the growth of manicure salons, particularly in emerging markets
where this approach remains underexplored.

The methodology combines a literature review, case studies, quantitative data collection, and algorithmic modeling. The
findings indicate that Al facilitates the automation of routine tasks, improves customer relationship management (CRM), and
provides individualized recommendations, thereby enhancing sales and customer retention. Al also plays a crucial role in pre-
dictive analytics, enabling the delivery of personalized services and promotions based on individual preferences. This fosters
stronger emotional connections between customers and brands, contributing to long-term loyalty.

The results demonstrate that Al-driven personalization is a powerful tool for optimizing operations, increasing customer
satisfaction, and strengthening loyalty. Manicure salons should invest in Al systems to analyze customer data and tailor service
offerings. Future research should focus on refining these algorithms to adapt to evolving consumer behavior. The integration of

Al is expected to enhance customer satisfaction, loyalty, and sustainable business growth in the long term.
Key words: artificial intelligence, customer personalization, manicure business, automation, customer loyalty, digitalization,

service industry.

ntroduction. With the advancement of information

and communication technologies (ICT) and artificial
intelligence (AI), decision-making processes have under-
gone significant transformations. Unlike traditional ap-
proaches, where information technology was primarily
used to support human decision-making through data
processing, modern algorithms now enable the analysis
of large volumes of data, the extraction of knowledge,
and the execution of decisions at speeds unattainable
by manual methods. These transformations are driven
by AT’s ability to mimic human cognitive functions,
such as learning and problem-solving, creating new
opportunities across various industries, including the
manicure salon business [1].

The objective of this study is to explore the automa-
tion and scaling of manicure salon businesses through
the implementation of Al-driven personalized custom-
er service systems. Given the significant shifts in con-
sumer behavior, personalized interactions that align
with each client’s unique preferences are becoming
increasingly important [2]. While Al-based personal-
ization in marketing has already demonstrated promis-
ing results, this aspect remains underexplored within
the nail industry, particularly in emerging markets [3].

The novelty of this research lies in its focus on au-
tomating and scaling manicure salon businesses using
Al-powered personalized services. The study provides
valuable insights into how Al can enhance operational
efficiency, improve customer service quality, and sup-
port business expansion by enabling scalable service
personalization.

This article will be useful for researchers and prac-
titioners in the fields of artificial intelligence, digital
marketing, and service automation. It will also benefit
business owners and managers in the manicure salon
industry who seek to leverage automation and Al to
optimize operations, increase customer satisfaction,
and effectively scale their businesses.

Materials and Methodology. The study is based
on an extensive set of scientific articles and case stud-
ies. Foundational research on Al integration into CRM
systems [1] and big data management [2] provided
insights into the technical and organizational prereq-
uisites for effective Al implementation. Additionally,
studies on Al-driven personalization in interactive
marketing [3] and the application of machine learning-
based analytical tools in digital marketing [4] contrib-
uted to the conceptual framework.



// lnwe //

// MixxHapoHUM HaykoBuUI xxypHan «lHTepHayka» // N2 3 (170), 2025

Further materials, including market analyses from
Gartner [5], evidence on the impact of Al chatbots on
customer retention [6], and research on search engine
optimization [7], consumer self-interpretation of Al
experiences [8], and recommendation system analysis
[9], were utilized to contextualize consumer behavior
and emerging trends. Industry sources such as Forbes
[10] also helped align academic findings with practical
business applications in the manicure salon sector.

The methodological approach includes a systematic
literature review, case study analysis, quantitative
data collection, and algorithmic modeling. This inte-
grated approach allows for a comprehensive evalua-
tion of how Al-based personalization can automate
and scale business operations in the manicure salon
industry.

Results and Discussion. The implementation
of Al enables companies to automate routine func-
tions and significantly enhance sales efficiency by im-
proving customer orientation and service quality [2].
Al-powered advanced analytics facilitates the creation
of personalized offers, supports virtual customer in-
teractions, and provides solutions to potential issues
[4]. These developments are particularly relevant in
industries where customer interaction is a key factor,
such as the manicure business, where the integration
of digital tools can optimize operations and enhance
the delivery of personalized services.

Consumer behavior has also evolved, with buyers
increasingly relying on digital channels for informa-
tion gathering and establishing purchasing criteria.
A significant portion of customers now progresses sub-
stantially through the purchasing process before di-
rectly engaging with sales representatives. This trend
necessitates marketing strategies that support the
entire customer journey, ensuring that each touchpoint
delivers relevant and personalized information [5].

Across various industries, including the manicure
business, the adoption of Al-driven personalization
and marketing automation has shown promising re-
sults in generating higher-quality leads, improving
conversion rates, and increasing overall return on
investment [5]. Although interactive marketing has
advanced significantly due to AI, the aspect of per-
sonalization remains underexplored, particularly in
emerging markets.

At the awareness stage, predictive analytics identi-
fies key product characteristics and generates individ-
ualized recommendations, while at the consideration

predicting

listening

stage, data integration across multiple platforms fa-
cilitates comparative analysis and informed decision-
making. During the purchase stage, Al algorithms
recognize individual purchasing patterns to provide
personalized recommendations, and in post-purchase
support, continuous behavioral analysis enables com-
panies to detect dissatisfaction at early stages and take
corrective measures through two-way communication.

Personalization is a concept rooted in traditional
sales methods and significantly enhanced by digital
technologies [6]. It refers to a company’s ability to rec-
ognize individual consumers and deliver targeted pro-
motions such as customized advertising, personalized
offers, or tailored digital content aimed at improving
customer experience and strengthening loyalty. Al-
though personalization practices existed before the
advent of the Internet, digital tools now enable a more
sophisticated, context-aware approach. A notable ex-
ample is search engines, which adjust results based
on a user’s browsing history [7]. In the context of the
manicure business, Al-driven personalization methods
can be applied to optimize service recommendations,
streamline customer interactions, and improve client
retention by aligning digital strategies with consumer
expectations.

The interaction between consumers and Al has
been further examined through frameworks that clar-
ify the empirical aspects of algorithmic mediation [8].
In the AI consumer experience framework proposed by
S. Loureiro, AI’s technical capabilities are divided into
four core functions, illustrated in Figure 1: listening,
predicting, producing, and communicating. “Listen-
ing” refers to the collection of consumer data through
various input devices; “predicting” is reflected in AI’s
ability to classify data and offer personalized recom-
mendations; “producing” involves delegating tasks to
Al systems; and “communicating” encompasses social
interactions based on data obtained from these tech-
nologies. Classification experiences also play a signif-
icant role in shaping consumer perception — accurate
predictions can generate a sense of understanding and
value, whereas inaccurate classifications can lead to
feelings of detachment.

This phenomenon can be examined through the
example of music streaming services, where personal-
ization is implemented using complex recommendation
systems that rely on implicit feedback. User inter-
actions, such as song play frequency, skips, reposts,
and playlist additions, are continuously tracked and

communicating

producing

Fig. 1. Main functions of technical capabilities of Al
Source: compiled by the author based on [8]
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analyzed. Contextual factors, including listening time,
geographic location, and device type, are incorporated
into algorithmic models to capture nuances in consum-
er behavior, such as mood and situational preferences
[9]. Despite the effectiveness of these systems in cu-
rating personalized content, they have been criticized
for the potential commercialization of culture. Critics
argue that by tailoring recommendations to what the
audience is statistically more likely to prefer, these
systems may encourage the production of content that
favors mainstream, popular artists over innovative
or less-known creators, thereby reinforcing existing
cultural inequalities [4].

The implications of these findings extend beyond
the music industry. In service sectors such as the
manicure business, similar Al-driven personaliza-
tion strategies can be employed to enhance customer
engagement and optimize service delivery. By lever-
aging historical and real-time client data, manicure
service providers can develop personalized treatment
recommendations, customize promotional offers, and
proactively address customer concerns. This not only
improves overall customer service quality but also
strengthens brand loyalty. Similar to music streaming
services, the adaptation of Al systems ensures that
personalization efforts align with shifting consumer
preferences, creating a dynamic feedback loop that
enhances service quality over time.

Analysis indicates [7] that experiential brand loy-
alty, driven by algorithm-based personalization, un-
folds in three key stages. At the initial stage, when
algorithmic services function as intended, consumers
experience a strong sense of being recognized and un-
derstood by the brand. This early reaction is charac-
terized by positive emotions such as excitement and
gratitude. When a consumer feels that a service ac-
curately reflects their tastes — similar to a carefully
curated playlist that matches their personal musical
preferences — it establishes a foundation of trust and
paves the way for deeper engagement.

In the subsequent stage, consumers actively inter-
act with the system to refine its recommendations.
Motivated by their initial positive experience, they
provide additional data either implicitly (through us-
age patterns) or explicitly (through feedback), there-
by “training” the algorithm to better align with their
preferences. This process of personalization not only
reinforces the consumer’s identity [5] but also fosters
a sense of validation and self-affirmation, a phenome-
non well-documented in existing literature.

The final stage is marked by a cycle in which contin-
uous personalized interactions further strengthen the
emotional bond between the consumer and the brand,
culminating in a robust form of experiential brand
loyalty. This cycle is sustained by ongoing exchanges
that reinforce both the functional and symbolic dimen-
sions of the consumer-brand relationship. Conversely,
if the algorithm fails to accurately capture consumer

preferences, a process of depersonalization may occur,
potentially leading to brand switching or even consum-
er activism against perceived inadequacies.

In the manicure business, Al-driven personaliza-
tion can transform customer interactions by tailoring
service recommendations and appointment schedul-
ing to each client’s unique preferences and historical
behavior. When a manicure salon utilizes algorithms
to analyze data such as preferred nail styles, color
palettes, and service frequency, it can create a highly
individualized offering that mirrors the positive effects
observed in music streaming services. Clients who
feel their preferences are consistently recognized are
more likely to develop a strong emotional connection
with the salon. Furthermore, by leveraging real-time
data, these businesses can proactively adjust their
offerings to meet evolving customer needs, ensuring
that personalization remains relevant and reinforcing
the cycle of experiential loyalty.

It can be stated that the success of algorithmic
personalization depends on a delicate balance be-
tween accurately identifying consumer preferences
and maintaining a continuous, responsive dialogue.
Achieving this balance not only fosters a deep sense
of understanding but also creates a strong relational
connection that underpins experiential brand loyalty.

In the manicure business, algorithmic personal-
ization strategies can be implemented to strengthen
customer relationships. By utilizing data such as pre-
ferred nail art styles, color palettes, visit histories,
and seasonal trends, a manicure salon can provide
highly individualized service recommendations and
promotional offers. When a client receives suggestions
that precisely reflect their unique aesthetic preferences
and lifestyle, much like a perfectly curated playlist, it
creates an emotional bond that enhances brand loyalty.
Over time, consistent and personalized interactions
can transform a routine salon visit into an experiential
engagement that reinforces the client’s identity and
attachment to the brand. However, if the personaliza-
tion system fails to capture the nuances of a client’s
tastes, for example, by offering repetitive or generic
design options, it may lead to a similar process of de-
personalization, where frustration prompts customers
to seek alternatives.

The success of such personalization depends on
the algorithm’s ability to continuously learn from
consumer feedback and adapt its recommendations
to evolving individual preferences. The benefits and
risks of algorithmic personalization are presented in
Table 1.

The implementation of a personalized customer ser-
vice system can be examined step by step through the
example of a manicure salon. The salon decides to inte-
grate an Al-driven personalization system to enhance
service quality and strengthen customer loyalty. The
schematic representation of the algorithmic person-
alization/depersonalization loop is shown in Figure 2.
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Table 1

Benefits and risks of algorithmic personalization

Advantages of algorithmic personalization

Risks of algorithmic personalization

Enhanced Customer Satisfaction — Personalized recommen-
dations and offers align with unique customer preferences,
creating a deeper emotional connection with the brand.

Depersonalization — Misconfigured algorithms may lead to
customer frustration and decreased loyalty if they do not
accurately reflect user preferences.

Increased Loyalty — Personalized interactions foster long-
term relationships between the customer and the brand,
increasing the likelihood of repeat purchases and brand al-
legiance.

Over-Predictability — Constantly offering similar recom-
mendations may be perceived as unoriginal, leading to cus-
tomer disengagement.

Improved Service Quality — AI enables the prediction of
customer needs and the tailoring of offers, improving both
the quality and speed of service.

Negative Emotions from Incorrect Recommendations — Al-
gorithmic errors can trigger dissatisfaction, feelings of mis-
understanding, and, consequently, depersonalization.

Optimized Marketing — Personalization allows for the cre-
ation of precise and relevant marketing strategies, enhanc-
ing effectiveness and ROI.

Excessive Commercialization — Al may exacerbate cultural
inequality, for instance, by promoting popular but non-inno-
vative products or content.

Increased Sales Efficiency — Personalized offers and recom-
mendations can lead to higher conversion rates and sales.

Loss of Customer Connection — When the algorithm fails
to learn from user feedback, it may result in deteriorating
personalization and a loss of customer trust.

Process Automation — Al enables the automation of many
routine tasks, boosting organizational efficiency and reduc-
ing labor costs.

Failed Predictions — Incorrect recommendations or algo-
rithmic errors may lead to customer frustration, weakening
their attachment to the brand and causing them to switch
to competitors.

Source: compiled by the author

Neutral/Base Brand Platform. At the initial stage,
a manicure salon offers basic services such as stan-
dard manicures and pedicures. Clients can choose from
a few general categories of nail designs or colors, and
the service does not differ from standard industry
practices. At this point, no algorithm is used, and the

Experiential Loyalty

service remains universal, without considering indi-
vidual client preferences.

Implemented Algorithm. To enhance the customer
experience, the salon introduces an algorithm that col-
lects data on client visits. The algorithm tracks which
nail designs or polish colors clients prefer, how much

Neutral/ Basic Algorithm Decoding / Training
Brand Platform Introduced Algorithm Personalization
¥ } } >
Consumer Positive
Positive Understood Affect Positive
Recursive Relationship
Strengthening
Recursive Relationship
Weakening
Decoding / Training
Algorithm
<€ }
Depersonalization Negative/ Consumer Negative Negative
Inaccurate”  Misunderstood Affect
- i
he -
- -
~ — e e =

Broken Algorithmic Link

Fig. 2. Algorithmic personalization/depersonalization loop
Source: compiled by the author
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time they spend making selections, what additional
services (such as hand care) they request, and how
frequently they visit the salon. This stage involves
data collection and analysis to establish initial per-
sonalization. For example, if a client frequently selects
dark shades of nail polish or prefers matte textures,
the algorithm records this preference.

Personalization. Once the algorithm is operational,
it begins generating personalized recommendations
for each client. For instance, if a client consistently
chooses a particular nail style, the algorithm may sug-
gest new designs based on past selections, factoring in
seasonal trends. Additionally, if the algorithm detects
that a client prefers quick sessions, it may recommend
expedited procedures or special offers tailored to such
clients, increasing the likelihood of customer satisfac-
tion and repeat visits.

Algorithm Decoding/Learning. Over time, the sys-
tem learns and refines its recommendations. If the
algorithm notices that a client has stopped request-
ing certain services, such as hand care, it may send
reminders about their availability or offer discounts
to rekindle interest. It is crucial for the algorithm
to adapt to shifts in client behavior — if preferences
change, the system must adjust its recommendations
accordingly.

Positive and Negative Consumer Reactions. When
the algorithm accurately predicts a client’s preferenc-
es, the client feels understood, leading to a positive
brand perception and increased loyalty. For example,
if a client visits the salon during the winter season and
receives a recommendation for a new winter-themed
design, this will leave a strong impression and enhance
trust in the salon. However, if the algorithm makes
a mistake, such as suggesting bright summer designs
during winter, the client may feel that the salon does
not understand their current needs. This could trigger
negative emotions and reduce loyalty.

Strengthening or Weakening Relationships. When
the system processes data effectively and interacts well
with the client, it strengthens the relationship. For
example, if the algorithm provides timely discounts on
services or suggests a new nail design before a signif-
icant event (such as a birthday or holiday), the client
will feel they are receiving exactly what they need,
reinforcing their loyalty. However, if the algorithm
continues to make errors — such as recommending
outdated services or failing to recognize evolving pref-
erences — the relationship weakens, reducing the like-
lihood of the client returning.

Depersonalization. If the algorithm starts losing ac-
curacy in predicting client needs, such as continuously
recommending outdated designs without considering
new trends or individual preferences, this may lead to
frustration and depersonalization of interactions. For
instance, if a client prefers natural nail care products
and avoids harsh chemicals, but the algorithm per-
sistently recommends polishes with aggressive ingre-
dients, the client may feel misunderstood.

Broken Algorithmic Connection. When the algo-
rithm frequently makes mistakes or fails to offer rel-
evant services, the connection with the client is com-
pletely severed. For example, if the system repeatedly
suggests the same designs regardless of the season
(offering summer styles in winter and vice versa), the
client may stop visiting the salon, perceiving the sys-
tem as unreliable. This results in customer loss and
signals the breakdown of the algorithmic connection,
where the system is no longer considered a dependable
assistant in service selection.

Understanding the process of algorithmic personal-
ization provides valuable insights into the mechanisms
through which experiential loyalty is either reinforced
or diminished.

Conclusion. The study of Al-driven personalized
customer service systems in the manicure salon indus-
try leads to the conclusion that automation and scaling
through these technologies significantly enhance service
quality and customer loyalty. The findings confirm that
Al-based personalization, by adapting services to indi-
vidual client preferences, improves customer experience
and strengthens emotional connections with the brand.
These results support the hypothesis that Al-driven per-
sonalization can serve as a powerful tool for optimizing
service operations and increasing customer satisfaction.

Based on the study’s findings, it is recommended
that manicure salons invest in Al-based systems for
customer data analysis and service personalization.
These systems can optimize scheduling, tailor promo-
tional offers, and improve customer retention by antic-
ipating client needs. Future research should focus on
refining these algorithms to ensure they remain adap-
tive to evolving consumer behavior and preferences.

In the long term, the widespread adoption of Al
in the manicure salon industry is expected to lead to
increased customer satisfaction, higher loyalty rates,
and sustainable business growth. The integration of
Al-driven personalization in other service sectors may
follow similar trends, demonstrating the broader ap-
plicability of these findings.
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