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Pedaxuiiina konezis:
TostoBa pemakmiitnoi koserii: Kamincska Terama I'puropiBHa — QOKTOP €KOHOMIUHKX HayK, IIpodecop
(Kuis, Ykpaina)
3acTyImHUK ToJI0BU pemakiiiiinoi koserii: Kypuiao Bomogumup IBaHOBHUY — [OKTOp IOPUINYHUX HAYK,
mpodecop, 3aciry:keHuii ropuct Yrpainu (Kuis, Yrpaina)
3acTyImHUK ToJIOBU penakiiiinoil kojierii: Tapaceuko Ipuua OsiekciiBHA — TOKTOP €KOHOMIUHUX HAYK,
apodecop (KuiB, Yxpaina)

Po30din «<EKOHOMIYHI HAyKu»:

Unen penakiiiinoi koJierii: Ajsmies Illacga Tuduric orytm — I0KTOP €KOHOMIUHHUX HAYK, IIpodecop, diieH
Panu — mayxkosuii cekperap ExcriepTHoi pagu 3 ekoHoMiuHUX Hayk Buroi Arecratitinoi Komicii mpu [Ipesu-
menToBi Asepbaiimxancerol Pecrry6uriku (Cymrait, Asepbaiimkanceka Peciry6irika)

Yinen pemakiiiinoi kosierii: Bamaurok Isan @egopoBUY — JOKTOP €KOHOMIUHHUX HAYK, mTpodecop (IBa-
Ho-DPpaHKIBCHK, YKpaiHa)

Unen penmaxiiiinoi koserii: Bapgam Cepriit BoroguMupoBuY — I0KTOp €KOHOMIUYHUX HayK, Ipodecop
(KuiB, Ykpaina)

Unen penaxiriiiaoi xoJsierii: Boumap Mukosa IBaHoBHMY — [0KTOp €KOHOMIUHUX HaAYK, mpodecop (Kuis,
Yxpaiua)

Uien pemakiiiinoi kosterii: Besasamos Tanar ExaBepoBry — noxT0op eKkoHOMIUHNX HAYK, goieHT (Kuis, Ykpaina)

Unen pepakiiiiinoi koserii: Bmosenko Haramia MuxaijiBHA — JOKTOP €KOHOMIUHKX HAYK, IIPodecop
(KuiB, Ykpaina)

Unen penaxiiiiiaoi koserii: 'o6auk Bomogumup BacuasoBuY — MOKTOP €eKOHOMIUHUX HAYK, KAHIUIAT
(istocodecrrrx HayK, Tpodecop, Sacay:xeHuit ekoHoMicT Yirpainu (Mykauese, Ykpaina)

Unen penakiiiiaoi koserii: I'puabko Ana IlaBixiBHa — QOKTOpP eKOHOMIUHUX HAYK, mpodecop (Xapkis,
Yxpaiua)

Unen penmaktitinoi kosierii: I'ymamenko JIro6o8 BacusriBHa — MOKTOp €KOHOMIUHUX HAYK, ITpodecop (Bin-
HUIIA, YKpaiHa)

Uiten penaxkiriiinoi kosterii: Jdepiit Bacuas AHTOHOBHY — MOKTOP €KOHOMIUHUX HAYK, mpodecop (TepHo-
iIb, YKpaiHa)

Yinen penakiiiinoi kosterii: Jleancexkno Muxkosa [IaBjioBuY — MOKTOP €KOHOMIUHUX HAYK, ITpodecop,
ujIeH-KopecnoHaenT MixKHapoaHOI akageMil iHBECTHITIHN 1 eKOHOMIKK OyqiBHUIITBA, akageMik Arxamgemii Oy/miB-
HULTBA YKpaiHnu Ta YKpaiHcbKol TexHoJsioriuHoi akanemii (Kuis, Ykpaina)

Ynen penaxiriiinoi koserii: JiImurpenko Ipuuaa MukosaiBHa — [JOKTOp €KOHOMIUHHUX HAYK, IIpodecop
(Kuis, Ykpaina)

Uiten pepaxriituoi koserii: [{paran Osena IBamiBaa — noKTOp eKoHOMIUHUX HAYE, mpodecop (KuiB, Ykpaina)

Unen pepaxiiiinoi xosierii: Emine Jleiia Kuar — mokrop ekoHoMiuHux Hayk, moreHT (TypeuurnHa)

Uisen penaxkiriiiaoi koserii: €Edimenko Hagia AuaTosriiBHA — TOKTOpP €KOHOMIUHMX HAYK, mpodecop (ep-
Kacu, YEpaiHa)

UYisteH pemaxkiriiinoi koserii: 3apyubka Osiena IlaBiaiBHa — MOKTOP eKOHOMIUHUX HAYK, ITpodecop (Jluimpo,
Yxpaiua)

Unen penakiiiinol Koserii: 3axapin Cepriii BosmomuMupoBuY — TOKTOP €KOHOMIYHUX HAYK, CTAPIIHUI
HayKoBUi criBpobiTHUEK, mpodecop (Kuis, Ykpaina)

Uiten pemaxiriitaoi Kosierii: 3esicko Inuma MuxaisriBHa — TOKTOP eKOHOMIUHUX HayK, Ipodecop, akageMik
Axanemii ekonomiunux Hayk Ykpainu (Kuis, Ykpaina)

UneHn pemaxiiiaoi kosterii: 3ock-Kiop Mukosia BasiepiiioBu4 — JOKTOP €KOHOMIUHUX HAYK, IPogecop
(IToxraBa, Ykpaiua)

UYnen pepakiiiinoi kosierii: Inpuyk ITaBmo I'puropoBud — m0KTOP €KOHOMIUHUX HAYK, H01eHT (JIbBIB,
Yxpaiua)

UYsen pemaxiritinoi kosterii: Kapimkymos dKacyp ImMmanGoeBuu — moKTOp €eKOHOMIUHMX HaAyK, gorteHT (Tarm-
keHT, Pecriy6Jtika Y30ekucrar)

Ynen penakiiiinoi kosierii: Kimouan B’sueciiap BacuiboBHY — [JOKTOpP €eKOHOMIUHUX HAYK, ITpodecop
(Muxkostais, Yxpaina)

Unen pepaxiiiinoi kosierii: Kommmiok Oxcana IBaniBHA — MOKTOp €KOHOMIUHMNX HaYK, mpodecop (JIbBiB,
Yxpaiua)

Usen pemaxiritinoi kosterii: KpaBuenko Onbra QnexciiBHa — JOKTOp eKOHOMIUHUX HAYK, mpodecop (Kuis,
VYkpaina)

Unen penaxiuiiiaoi kosterii: Kypumao Jirommuia IsumopiBHa — 10KTOp €KoHOMIUHMX HAYK, ipodecop (Kuis,

Yxpaiua)
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Uiten pemaxiiiinoi koserii: Kyxmenko Ouer BacuisoBuYy — QOKTOP €KOHOMIUHHUX HayYE, Ipodecop (Kuis,
Yxpaina)

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

Uien pemakuiitaoi koserii: Jloxanosa Harana OsiekciiBHa — M0KTOp eKOHOMIUHMX HAYK, Ipodecop (JIbBiB,
Yxpaiua)

UteH penakiiiitoi xoserii: Mastix Mukona MocunoBrd — [0KTOp eKoHOMIUHKX Hayk, mpodecop (Kuis,
Yxpaiua)

Unen pepmaxiriiinoi kosierii: Mirye Ipuna IlerpiBaa — moKTOp eKOHOMIUHMX HAyK, Irpodecop (Uepkacu,
Yxpaina)

Yiten pemaxmiiinoi kosrerii: Himeunko Birasmiii CepriiioBud — I0KTOp €KOHOMIUHMX HaAyK, moreHT (Omeca,
Yxpaiua)

Ysen pemaxiiiiiuol koserii: Omitiank Onexkcanap BacuiaboBUY — TOKTOP €KOHOMIUHUX HAYK, IIpodecop
(XapkiB, Ykpaina)

Unen penaxiiiiaoi koserii: Ocmaryenko Bomogumup OiekcaHapoOBHY — IOKTOP €KOHOMIUHUX HAYK,
mpogecop (Kuis, Ykpaiua)

Uiten pemaxiriitnoi kosterii: Oxpimenko Irop BiTasiitoBua — qokTop eKoHOMIUHUX HayK, mpodecop (Kuis,
Yxpaina)

Unen pepaxkiiiinoi koJierii: [lacka Irop MukoJ/iaiioBH4Y — JOKTOP €KOHOMIUHHKX HAYK, mpodecop (Bixa
IepkBa, Yxpaiua)

Ysen pemaxiriiinoi kosterii: PagymoBa Karepuuna MukosiaiBHa — QOKTOP €KOHOMIUHUX HAYK, IIpogecop
(KuiB, Yrpaina)

Unen penakuiiinoi kosierii: Pameskuit Aunpiit FOpifiorrna — nokrop ekoHomiuHMX HAyK, mpodecop (Kuis,
Yxpaiua)

Uiten penakriiiiaoi kosierii: CesriBepcroBa JlromMmuia CepriiBHa — I0KTOp €KOHOMIUHUX HAYK, IIpodecop
(Kuis, Ykpaina)

Uinen pepaxiriiizoi kosterii: Ckpumauk Maprapura IBaniBHa — J0KTOp €KOHOMIUHUX HAYK, IIpodecop
(Kuis, Ykpaina)

Ysen pepaxiititoi kosterii: Cmourin Irop BameHTHHOBHY — MOKTOpP €KOHOMIUHUX HAYK, ITpodecop (Kuis,
Yxpaiua)

UYsen pemakritinoi koserii: Cynumosa Onecsa OsekcaHapiBHa — JOKTOP €KOHOMIUHUX HAYK, mpodecop,
akajmeMik Akamemii ekoHoMiuHUX Hayk Ykpainu (Kuis, Ykpaina)

Unen penakiiiinoi koserii: TaukineBcska Haramia CraHiciiaBiBHA — JOKTOP €KOHOMIUHUX HAYK, IIPO-
ecop (Xepcon, Yrpaina)

Uiten pepaxiiiiaol kosterii: Tokap Bosmogumup BostoguMupoBHY — TOKTOP €eKOHOMIUHUX HAYK, IIpodecop
(Kuis, Ykpaina)

Usen penaxkiriiiuol kosterii: TynpunHachbka CBiTiana QiiekcaHAPiBHA — TOKTOP €KOHOMIUHUX HAYK, ITPO-
(ecop (Kuis, Ykpaiua)

Ysen pemaxiriiinoi koserii: Ym:xkeBcbka Jlrogmuiia BitasiiBHa — QOKTOpP €KOHOMIUHHUX HAYK, IIpodecop
(GKuromup, Yrpaina)

Uisen penaxiiiitoi koserii: Illeruyk pociaas BacuiaboBuu — qOKTOP €eKOHOMIUHUX HAYK, CTAPIIAN HAY-
KOBUM criBpobiTHUK, qoreHT (HoBoBosmHCHK, BostnHebKa 0051., YKpaina)

Uiten penaxkiriiiaoi koserii: lllmakapyxk Jligia BacuiaiBHa — MOKTOpP eKOHOMIUHKUX HAYK, ITPodecop, UieH-Ko-
pecnornenT HAH Vipaiunu (KuiB, Ykpaina)

Yiren pemakiiiinoi kosterii: Illmax BasmeuTun ApkagifioBHd — JOKTOP €eKOHOMIUHHUX HAYK, mpodecop (Kuis,
Yxpaina)

Ysen pemaxiiiiitol Koserii: CkpuHBKOBChKHE Pyciian MUKOJIaioOBAY — KaHIUIAT €KOHOMIUHNUX HAYK,
mpogecop (JIbBiB, Ykpaina)

Yien pemaxiriitaoi koserii: Cyaronos Illepanu HypaaueBuu — fgokTop (istocodii 3 eKOHOMIUHUX HAYK
(PhD) (TamrenT, Peciy6stika Y36exkucraH)

Uien penaxiiiitoi kosierii: Peter Bielik — Dr. hab. (CioBatpka Pecmy6itika)

YsieH pepakuiiiaoi kouterii: Eva Fichtnerova — University of South Bohemia in Ceské Budé&jovice (Uecbka
Pecriy6uika)

Uiten pemaxiiiinoi kosterii: Jozsef Kaposzta — Dr. hab. (Vropiuma)

Ysen penakriiinoi koserii: Henrietta Nagy — Dr. hab. (Yropiuma)

Ysen pemakriiiitoi koserii: Anna Toré-Dunay — Dr. hab. (Vropmuma)

Ysen pepakriiiuoi koserii: Mirostaw Wasilewski — Dr. hab., Associate professor WULS-SGGW (ITosibia)

Ysen penaxkiriiinoi kosterii: Natalia Wasilewska — Doctor of Economic Sciences, professor UJK (Ilosbia)



Po30din «Texniuni nayxku»:

Unen pepakiiiinoi koserii: Beaikos Amarosii CepadiMoBHY — [OKTOP TEXHIUHUX HAYK, Ipodecop
(duinpo, Ykpaina)

Uien penmaxiiiinoi koserii: Kyzsmin OQsier BosromuMupoBHUY — [I0KTOp TEXHIUHUX HAYK, morieHT (Kuis,
Yxpaiua)

UneH penmaxkiiiinoi koserii: JIynmenko Irop AHarosifioBuY — qOKTOp TEXHIYHUX HayK, mpodecop (Kpemen-
uyK, YKpaiHa)

Yiten pemaxiriiinoi kosterii: MeasHuk Bikropia MukosiaiBHA — JOKTOpP TeXHIYHUX HAYK, Tpodecop (Kuis,
Yxpaiua)

Uiten pemakiriiiaoi kosierii: Pymannes Auarosii OsiekcaHaApOBHUY — [JOKTOP TEXHIUYHUX HAYK, ITpodecop
(Kpamaropcek, YkpaiHa)

Uien penakiiiiaoi koserii: Ceprefiayk Osrer BacuiaboBUY — 0KTOp TeXHIUHUX HayK, mpodecop (Kuis,
Yxpaiua)

Unen penakiiitaoi kosterii: CrenmanoB Osekciii BikTopoBHY — MOKTOP TeXHIYHUX HAYK, Ipodecop (Xapkis,
Yxpaina)

UYnen pemakiiiiaoi kosierii: Ya6aun Birasmiit BacunboBuu — [0KTOp TeXHIUHUX HaAYK, mTpodecop (Kuis,
Yxpaina)

Uien pemaxkiiiiinoi kosterii: Amb-A6abHex Xacan Asti Kacem — xangunar TexHiuHuX Hayk (AMMaH, I7IopnaHiﬁ)

UeH pemaxiriiianoi koJjierii: ApTioxoB Aprem €BreHoBHUY — KaHOUIAT TeXHIUYHUX HayK, moreHT (Cymu,
Ykpaiua)

Usen pemakiiitinoi kosterii: Bammp6eini Agamar Iemain — KaHIUIaT TeXHIYHUX HAYK, TOJIOBHUN HAYKOBHUIA
creriamicr (Baky, Asepbatimkanceka Pecry6itika)

Ynen pemakritinoi xosierii: KaGymoe HoziMmixon AGayKapiMOBHY — JIOKTOP TEXHIYHUX HAYK, JOIEHT
(Pecniy6itika Y36exkucram)

Unen penakiiiizoi kosierii: Kouskos I'eopriii IropoBuu — kangumar TexHivHUX HaAyK, mpodecop (Kuis,
Yxpaiua)

Uien pemaxiiitinoi Koserii: Iloay:keBckuiit Qsier [IMuUTpOBHY — KaHIUIAT TEXHIYHUX HAYK, HoieHT (Kpu-
Buii Pir, Ykpainua)

Uisen pemakriiinoi kosierii: CanskoB Ilerpo MukosaiioBMY — KaHIUIAT TEXHIYHUX HAYK, moreHT ([lwHin-
po, Ykpaiua)

Po30din «Ilcuxonoziuni Hayku»:
Unen penaxiriiinoi koserii: Illep6an Tersana JIMuTpiBHA — QOKTOP IICUXOJIOTIYHUX HAYK, mpodecop, 3a-
CJIy?KeHUH IIpaIliBHUK OCBITH YKpainu, pekrop MykaudiBcbKoro mep:kasHoro yHiBepcurery (MykaueBe, Ykpaina)
Unen pemaxiiinoi xoserii: Kopcyn Cepriit IBamoBuuy — kaHmugaT ricuxosoriavanx Hayk, goiesT (Iloa-
raticeka, CoBaripka Pecmy6otika)
Uisen pemaxiriittol koserii: @insoBa-PyceBa Kpacumipa I'eoprieBa — kaugumaT mcUxXoJIOTIYHUX HAYK,
nmoueHt (ILmoBmis, Pecriy6itika Bonrapis)

Po3din «Icmopuuni Hayku»:
Uiten penaxiritinoi kosterii: Biman Cepriit OsiekcifioBua — 0KTOp icTOpuuHMX HayK, Horent (Kuis, Ykpaina)
Unen penaxiriiiaoi kosierii: Jloopsxkancskuii Onexkcauap BomoguMupoBuY — I0KTOP iICTOPUYHUX HAYK,
mpodecop (UepHibiri, Ykpaina)
Uisten pepaxiiiiivoi koserii: Ypazimosa Tamapa Bosmogumupisaa — PhD in History of Art, moment (Hyxkyc,
Y3b6ekucraH)

Po30din «Dizuko-mamemamuuHi HAyKu»:
Usen pemakiritinoi koserii: 3agepei Ilerpo BacuinsoBrua — mokTop (pisvko-MaTeMaTHUHUX HAYK, ITPOdecop
(KuiB, Yrpaina)
Uien penakiiiiivoi kosierii: Kosansuyk Onexcanagp BacuaboBuu — fokTOp (hisvKo-MaTeMaTUUYHUX HAYK,
crapumii HaykoBuil coiBpo6iTHuK (Kuis, Ykpaina)

Po30din <Apximexmypa»:
Unen pepaxiiiiinoi kosierii: Bysmax Ipuuaa BanepiiBua — kauqunar apxitexkrypu (Kuis, Ykpaina)
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®YHKLIOHAIbHI CXEMUW PEABINITALIMHUX
LLEHTPIB 419 BINCbKOBUX: AHANI3
AMEPUKAHCbKOIO 1OCBIfY, MOPIBHAHHSA
3 YKPATHOIO TA PEKOMEHOALLIT

FUNCTIONAL SCHEMES OF REHABILITATION
CENTERS FOR MILITARY PERSONNEL:
ANALYSIS OF AMERICAN EXPERIENCE, COMPARISON
WITH UKRAINE, AND RECOMMENDATIONS

AHoTauif. Y cTatTi [pyHTOBHO MPOAHA/30BAHO NOTpebu YKpdiHu y CTBOpeHHi 6a2aToPyHKLIOHAIbHIX peabiniTaviiHmnx
LieHTPIB gl BilicbkOBOCTYX00BLIB Ta BeTepaHiB, 3 ypaxyBaHHIM gemo2pdpidHmx npo2HO3iB, peioHa1bHO20 HABAHTMXEHHS
Ta HOPMATUBHO-IHCTUTYLiNHUX PAMOK. [JOCNIg)KeHHs BUCBIT/IIOE apXIiTeKTYpHi, PYHKLIOHAbHI Ta Op2aHIi3aLiViHi pilleHHs, Lo
3abe3reyyloTb besnepepBHICTb peabinitayifiHo2o npouecy B 6a2aTopyHKLIOHAAbHUX LeHTPax gas BilicbkoBOCIYX00BUIB Ta
BeTepaHiB. Y gokyci — Havikpawyi npaktukm CLUA, siki iHTe2pyioTb cTalioHapHe, nepexigHe (transitional housing) Ta ambynatop-
He BiggileHHs B EgUHY NOGUHOLIEHTPOBAHY CUCTeMY. [leTasibHO po32/SHYTO NPUKAAGH CYy4aCHUX OMEPUKAHCbKMX LeHTPIB, AKi
30aCTOCOBYIOTb BMCOKOTEXHO/I02IYHI METOgH, 30Kpema BipTya/ibHy peasibHICTb, aganTuBHi TexHo/02ii Ta iHTeepoBaHy MeguuHy
gonomogy (polytrauma care), a TAKOX BUKOPUCTOBYIOTb MYAIbTUGUCUMINIHAPHWI MigXig ($i3nyHa, ncuxono2iuHa, colianbHa Ta
npogeciviHa peiHTe2pauis). JocaigkeHHs BKIIOYAE AHANI3 KeviciB, sk-0T Polytrauma Rehabilitation Centers, NICoE (National
Intrepid Center of Excellence) Ta uenTpu Intrepid Fallen Heroes. BuaHauyeHo K04OBi CTPYKTYPHI Ta (inoco@cbki BigMiHHOCTI
Mix nigxogamu opeawizauii peabinitauii y CLUA Ta icHyto4otlo iHPpacTpykTypoko B YKpaiHi. Ha 0OCHOBI MopiBHSIbHO20 aHai-
3y Ta BUSIB/IeHHS] MPO2A/IMH HAGAHO KOHKPETHI pekoMeHgauii g5 popMyBaHHS epeKTUBHIX Ta 2yMAHICTUYHO OPIEHTOBAHMX
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PYHKLIOHAbHMX CXeM MaiBYTHIX yKPAiHCbKMX LEeHTPIB, L0 CIpUSTUME MPUCKOPEHHIO gianekTMYHO20 nepexogy BiliCbKOBUX
go NMOBHOLIIHHO20 LiUBISIbHOR0 KUTT.

Knto4oBi cnosa: peabinitauiiiHi ueHTpu, noTpebu BeTepaHis, apXiTeKTYpHI pileHHs, PyHKLIOHA/IbHI Cxemu, MoaiTpasma,
6a2aToyHKLIOHAIbHI KOMITIEKCH, AMEePUKAHCbKMI goCBig, YKpAiHa.

Summary. The article provides a comprehensive analysis of Ukraine’s needs in establishing multifunctional rehabilitation
centers for servicemembers and veterans, taking into account demographic forecasts, regional service burdens, and regulatory-
institutional frameworks. The research highlights architectural, functional, and organizational solutions that ensure continuity of
the rehabilitation process in multifunctional centers designed for service members and veterans. Emphasizing best practices from
the United States, the model integrates inpatient care, transitional housing, and outpatient services into a unified, person-centered
system. The study thoroughly examines examples of modern American centers that utilize high-tech methods, including virtual real-
ity, adaptive technologies, and integrated polytrauma care. These centers also employ a multidisciplinary approach encompassing
physical, psychological, social, and professional reintegration. The research includes case studies of facilities such as Polytrauma
Rehabilitation Centers, NICoE (National Intrepid Center of Excellence), and the Intrepid Fallen Heroes centers. Key structural and
philosophical differences between the rehabilitation organization approaches in the US and the existing infrastructure in Ukraine
are identified. Based on this comparative analysis and the identified gaps, specific recommendations are provided for establishing
effective and humanistically oriented functional schemes for future Ukrainian centers. This approach will contribute to accelerating

the rehabilitation of servicemembers and facilitating the harmonious transition of veterans to a fulfilling civilian life.
Key words: rehabilitation centers, veterans’ needs, architectural design, functional schemes, polytrauma, multifunctional

complexes, US experience, Ukraine.

Hoc'ranomca npob6semu. [loBHoMacmTabHe BTOp-
THEHHA B YKpaIHy CIPUUNHUIIO Oe3IperefeHTHe
3pPOCTaHHA MOTPeOU B peadlIiTAlifHUX MOCJIyraxX Cepe;t
BIMICBKOBOCITY:K0O0BIIiB, BETEPaHIB Ta IIUBLIBHOTO HacCe-
nenusa. 3a ganuMu MiHicTepcTBa 0XOPOHU 3[I0POB’A
Yxpainu, mopiuso moHan 250 000 maifieHTiB ToTPedyoTh
peaoisirarii [1]. BoiioBi mii mpusBOOATH 40 MAaCOBUX
BUMNA/IKIB MOJIITPABM, 1HBAJIITHOCTI Ta TICUXOJIOTIUHUX
TpaBM, IIJ0 BUMarae HeraiHo1 peopraHisarii ta 0ymis-
HUIITBA HOBOI iHQPACTPYKTYpU. AKTYaJIbHICTH 1€l TeMu
JocATAaE MAKCUMAaJIbHOI TOCTPOTH, OCKLIIBKA 3arajibHa
KUIBKICTb BETEPAHIB Ta IXHIX ciMell, AKi moTpedyBaTu-
MYTb IITPUMKH, 34 IIPOTHO3AMU, 3POCTe 710 5—6 Mijb-
HMOHIB 0Ci0 mic/id 3aBepIleHHA BIHU, IPUYOMY CTAHOM
Ha 2024 pik B YKpaiHi BiKe 3apeecTpoBaHo 1,2 MJIH.
BeTepaHiB. ¥ BIIIOBiAb HA I1i BUKJIUKN (DOPMYETHCS
HOBa apXiTeKTypHA Ta (yHKI[IOHAIbHA MOJIesIb peadi-
JITAIIHHUX [IEHTPIB, AKA Ma€ BPax0oByBaTU AK MEIUYHI,
TaK 1 COI[1aJIbHO-IICUXOJIOTIYHI aCIIeKTHU BiIHOBJIEHHAd.
Hep:xaBa akTUBHO pearye Ha Ileii BUKJIUK, 1110 IIiJI-
TBepLKyeTheA YkasoMm [Ipesunenta Yrpaiuu Bij 4 ueps-
A 2025 poxy Ne 389/2025 mpo crBopents Koopaunarri-
HMHOI paju 3 MUTaHb peablTiTallii BificbKOBOCITYKOO0BIIiB.
Cepen kmrouoBux 3aBmanb KoopauHalliitHol pagu JiTKo
BU3HAUYEeHa HeoOXiHICThL po30yI0BU Mepeski peabiri-
TaIifHUX 3aKJIQ/iB, OHOBJIEHHA IXHBOI MaTepiaJibHO-
TeXHIYHOI 623, a TaK0K OyTIBHUIITBO HOBUX IIEHTPIB i3
3a6e3reueHHAM HAJIEJKHOTO PiBHA Ta 06CATY HaJaHHA
HeoOxigHux mocayr. OKpeMo HAToJIONIyeThCA HA ypa-
XyBaHHI €BPOIIEIICHKOT0 Ta CBITOBOT'0 JOCBITY, 30KpeMa
NUIAXIB TIOBEPHEHHA BETEPaHIB /10 IUBLIIHLHOTO JKUTTS.
B Vkpaini npoekTyBaHHA peabiTiTaliiHUX II€H-
TPiB PETYJIIOETHCA 3arajibHOI0 HOPMATHUBHOK 0a3010,
sAKa, Xoua i1 3a0e3meuye OCHOBU 0E3ITeKU Ta 1HKJTIO3UB-
HOCTIi, He BPaXOBy€ YHIKAJIbHY Ta 06araTo()yHKI[i0OHATb-
Hy crenu@iky cyJYacHUX CBITOBUX peadiyriTariiiHux

EHTPIB [JIA BilicbKOBUX. 30KpeMa, 3aCTOCOBYIOTHCA
OBH B.2.2-10:2022 «3akiagyu 0XOpoHU 3M0POB’A...»,
JOBH B.2.2-40:2018 «]HKI1I03MBHICTD OyIiBEIb 1 CIIOpya»
1A 3a6e3meUueHHA JOCTYITHOCTI MaJIOMOOLIBHUX TPYIT
HacenenHd, [IBH B.2.2-9:2018 «['‘pomajicbki OyouHKN
1 criopymu» OJIA 30H COIiaJIBHOI agamTallii, a TaKoxkK
OBH B.2.5-56:2014 «CucreMu MpOTHUIIOKEKHOTO 3a-
XUCTY» [JIs 0e3IeKu, Ta iHmn mpoiIbHI JOKYMEHTH.
IIpoBimHVMU HOPMATUBHO-TIPABOBUMY aKTaMU BUCTY-
nawTh 3akoH Yipainu Ne 1053-IX Bix 03.12.2020 «IIpo
peabimitariio y chepi oxoporu 3m0poB’A», [locraHoBa
KMY Ne 1462 Big 16.12.2022 «Jlesaki muTaHHA OpraHi-
3arrii peabiiTarrii y cepi 0XOpOHHU 3[I0POB’A», POSIIO-
pamxenni Kadinery MinicTpiB Ykpainu Bif 14 KBiTHA
2021 p. Ne 366 «IIpo cxBanenus HarioHasbHOI cTpa-
Terii i3 cTBOPeHHs 6e36ap’€pHOTo IIPOCTOpPy B YKpai-
Hi Ha mmepiox mo 2030 poky», Hakas MO3 Ne 2587 Bix
30.11.2020 «IIpo sarBepmxeHHA IlopAnky BegeHHA
Peectpy maifieHTiB B eJIEKTPOHHIN CHUCTEMi 0XOPOHU
300pOB’si» (II[0/10 3araJIbHUX BUMOT 3 BeIeHHs ITUPPo-
Bizarlii B ycix MeIUUYHMUX 3aKJIafax) Ta 1HIIl, AKI BU3HA-
YaroTh OPraHi3allifiHi acIleKTH peabiliTaIliiHIX ITOCIyT.
OpHak BifiCyTHIN OKpeMHUl HOPMATUBHUN SOKYMEHT,
AKUU OV 1HTErpyBaB I0CBi[I HAWOIJIBIN IIPOrPECUBHUX
kpain (CIIA, Benuka Bpurawnisa, Ispaine) y uactuni
(pyHEKITIOHAIBHUX CXeM, 110 3a6e3I1eUyTh Oe3rmepeps-
HicTh peabisitarii (Big rocTpoi ¢asu 10 COIiaIbHOL
peirTerpaiiii), 6araToyHKII0HAJILHICTh KOMILJIEKCIB
Ta JIOOUHOIeHTpoBaHu miaxia. Taka mporajguia Bu-
Marae I'pyHTOBHOTO JOCJIIPKEHHA /1A HaJaHHA 00T PyH-
TOBAaHUX apXiTEKTYpPHO-OPTraHi3aIliifiHUX peKoMeH/Ia-
i, 10 6a3yIThCA Ha HOBITHIX CBITOBUX CTAHIAPTAaX.

Amnainis ocTaHHIX DOCJIIIKEHb 1 mMyOaiKamin.
Y 3apyOisKHUX TOCITIIKeHHAX, 30KpeMa aMepUuKaH-
CBKUX, AKIIEHT POOUTHCA HA (DYHKITIOHAJBHUX CXeMax
PII, w0 3a6e3neuyioTh KOMILJIEKCHE BiJHOBJIEHHA:
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BiJl MEIUUHOI TOIIOMOTH OO0 COIliaJIbHOI peiHTerparii.
Hampurmang, X. X. Mxaikn [2] aHasisye apxiTeKTypHi
0COOJIMBOCTI aMePUKAHCBHKUX II€HTPIB, TAaKuX AK PoH/T
«Intrepid Fallen Heroes» y Cau-AnTonio (mrar Te-
xac), ge GyHKI[IOHAJIbHA CTPYKTypa BKJIIOUae OJIOKU
U1 KoMIT 'oTepusoBanoi peabimitaiii (CAREN), na6o-
paropii anamidy xoqu (Gait Lab), motusartiiisoi Teparrii
(Natatorium ta Flow Rider), a Tako:x 30BHIIIHI pekpea-
mitiai 3oHU. 1leii eHTP BUKOPUCTOBYE OIS BiTHOBIEHHS
BipTyaJIbHY peasbHICTh, 3aHiMAaeThCsA MPOTE3yBAHHAM
Ta HA/Iae ICUXOJIOTIYHY MiATPUMEKY.

Hartionansumuii rieatp mockouasocti (NICoE) do-
KyCyeThCsA Ha JIIKYBaHHI UepPermHO0-MO3KOBUX TPaBM
3 BukopucrtanHaMm MPT, BipTyanpHOI peasibHOCTI
Ta CiIMeHHUX IIPOCTOPIB, [0 CIIPUAE BITHOBJIEHHIO MO-
OisTbHOCTI Ta corfiayibHOI afanrarii. Haibiasmr Myss-
TudykIiionagsHa cucreMma moiairpasmu (Polytrauma
Rehabilitation Centers, PRC) [lemapramenty y crapa-
Bax BerepaHis (VA) mepenbdauac JiKyBaHHA MOJTITPABM,
3a JI0IIOMOT'0I0 KOTHITUBHO-IIOBEAIHKOBO1 Teparlii, IIpo-
Te3yBaHHA Ta CIMENHINA TiATPUMII, & TAKOXK aTanTarlii
IO JKUTTSA B CYCITIJIBCTBI, 1[0 POOUTH i1 MOMEJIIIIO IJIA
KOMILJIEKCHUX (DYHKITIOHAJIBHUX CXeM 1 [Iae MOKJIUBICTh
PO3poOUTH HAOLIBII PO3UINPEH] (PYHKIIIOHAIBHI CXe-
MU pealdiTiTarmiiuux HeHTpiB. ¥ mparax MopKIaHuka
ta [lamaaumni [3] HarosomyeTbcA Ha BaXKJIUBOCTI 0e3-
0ap’epHOI apxXiTeKTypH, MyJILTU(QYHKIIIHHOI0 BUKOPU-
CTaHHA IIPOCTOPY Ta iHTerpamii KIIHITHOTO JiKyBaHHA
3 (PIBUYHMM 1 IICUXOJIOIIYHHUM BiTHOBJICHHAM.

AMepuKaHCHLKUN MOCBIA y cdepl apXiTeKTypPHOTO
Ta (PYHKI[I0HAJIBHOTO ILUIAHYBAHHA peadiaiTamiinmux
IEHTPIB /1A BiliCbKOBOCJIYKOOBIIIB J€MOHCTPYE BHCO-
KUI piBeHb KOMILJIEKCHOCTI, 1110 6a3yeThcA Ha CUHEPTil
TEeXHOJIOTIUHUX 1HHOBAIIiIN, MYJbTUANCIIUILIIIHAPHO-
ro MiAX0My Ta T'YMaHICTUYHO OPi€HTOBAHOTO Cepemo-
BHUIA. 30KpeMa, cydacHi meHTpu, Taki Ak National
Intrepid Center of Excellence (NICoE) ta Center for
the Intrepid, iHTerpy0TH ITIEPEIOBI TEXHOJIOTII — ACH-
CTYIOUi ITPUCTPOI, CUCTEMU BipTyabHOI peajbHOCTI
(VR), CAREN-1miargopmu, 6iomexaHiuHi raboparo-
pii —y mogeHHy npakTuKy peabiritarmii [4]. 3okpema,
Center for the Intrepid y Can-Aunronio (mrat Texac) e
3pa3KOM TEXHOJIOTIUHO OPi€HTOBAHOTO II€HTPY, 110 BU-
roprcroBye CAREN (Computer Assisted Rehabilitation
Environment), j1a6oparopii anasisy xoau (Gait Lab),
Boguy Teparito (Flow Rider), a Tako:x 3oBHimIHI pe-
Kpearriiiai 3oHu. [{eHTp TakoK HaJae MOCIYyTU MpPOTe-
3yBaHHA, IICUXOJIOTIYHOI IIATPUMKHI Ta BUKOPUCTOBYE
BipTyaJIbHY peaJIbHICTh IJIA MOTUBAIiTHOI Teparmii.
National Intrepid Center of Excellence (NICoE) crrerri-
aJTi3yeThCcA Ha JIIKyBaHHI YePEITHO-MO3KOBUX TPABM, BU-
ropucroByioun MPT, VR, cencopsi kiMmuaru Ta cimeitni
MPOCTOPH, IO CIIPUAIOTE COITIaIbHIN peiHTerparii.

Mogens Polytrauma Rehabilitation Centers
(PRC), 1o dynrItionye B Meskax JlermapraMeHTy y cripa-
Bax BerepaniB CIIIA, oxorutroe JIiKyBaHHSA MOJITPABM,
KOTHITMBHO-IIOBEJIHKOBY Tepamilo, IIpOTe3yBaHHA,
ciMelHy HiATPUMKY Ta colfiajbHy amamrairio. PRC
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€ TIPUKIJIAIOM MYJIbTUIUCIIUILTIHAPHOTO MiIX0MAY, II0
BKJTIOUae (pisiaTpiB, TICUXOJIOTIB, €proTepamneBTiB, JIo-
TOIIeiB Ta COIIAJbHUX IIPAIIBHUKIB [5].

Misnicreperso o6oporu CIIIA (DoD) mae suaunwmii
MIOCBIfT y peabigiTallii BificCbKOBOCTYKOOBIIIB, AKI OTPHU-
maJjiu 6oiioBi TpaBmu. 1la cdepa BuKIMKae 3pocTaro-
umrii iHTepec y paMkax [J106as16H01 B3aeMoii B raaysi
oxoponu 3mopoB’a (Global Health Engagement, GHE),
0c00JIMBO B KpaiHaX 3 aKTUBHUMMU BiliCBKOBUMU HiAMU,
Takux AK YKpaiHa.

Edexrusra peaburtiTaiiia Moike CIIPUATH AK PO3BUT-
Ky, Tak i 6e3rrerli, i, BAKOPUCTOBYIOUU CBill BJIACHUI JI0C-
Bi uepes peaburirariitay cucremy GHE, MinmicrepcTso
000pPOHU MOsKe 3POOUTHU CBiil BHECOK V IOCATHEHHSA ITHUX
crpareriunux minei. KimouoBum esreMeHTOM (DYHKITI-
OHAJILHOTO TIJIAHYBAHHSA € CTBOPEHHSA MOAYJIBHUX 30H,
SKI 320€3IeUyTh IPOCTOPOBY THYUKICTh Ta agaIlTHB-
HICTb JI0 IHAUBIAyaIbHUX OTPeO malfieHTiB. Taki 30Hu
OXOILIIOIOTE (pisuuHy peabiiiTariio (kiHesioTeparlris,
BOJIHA Teparrid), ICUXOJOTIYHY HiATPUMKY (CEHCOPHi
KIMHATH, TepaIlleBTUYHI caan), a TAKOK Ipodeciiiny
peinTerpariiro (TpeHiHroBI MalIaHUYUKN, CUMYJIALH-
Hi Jaboparopii). ApXiTeKTypHi pillleHHA Bpax0OBYIOTb
PerioHaIbHI KJIIMAaTUYHI YMOBH, AeMorpadiusi 0codsiu-
BOCTi Ta KyJIBTYPHI YMHHUKHU, 110 JO3BOJIAE€ CTBOPUTHU
IHKJTIO3MBHE CEPeIOBUIIE, CIIPUATIINBE [IJIA BiTHOBJIEH-
HA Ta coIliaJIbHOI ajanTallii BeTepaHis [6, 7].

Ocob6iuBa yBara HpUOIJIAETHCA IICUXOJIOTIUHOMY
BILJIUBY IIPOCTOPY: TEKCTYPHU, KOJIBOPHU, OCBITIEHHA
Ta aKyCTHKa BiJirpalTh BAJKJIUBY POJIb y (POPMyBaH-
Hi eMorifinoro koMmdopry maienris. Hanpuknan,
y NICoE 3acTocoByroTbCs IIPUPOAHI MaTepianu, M’ AKe
OCBITJIEHHA Ta OpTaHiuHi (hopMuU, 10 CIPUAIOTH 3HU-
JKE€HHIO PIBHA TPUBOYKHOCTI Ta MOKPAIIEHHIO KOTHITHUB-
Horo crany [4]. Takuii qusaiid BiAMoBigae IPUHIIATIAM
evidence-based design, 110 6a3yeTbca HA HAYKOBO ITif-
TBEPIKeHOMY BILIUBI apXiTEeKTypHu Ha Icuxodisiosio-
TIYHUI CTaH JIIOIUHU.

Takum ymHOM, aMepUKaHChKa MOAeJb peali-
JiTAIifHUX IEHTPIB [JIA BifiCBKOBUX € ITPUKJIIAI0M
iHTerparii TeXHOJIOTiH, MeUIINHU Ta apXiTeKTypu
B €AVHY (DYHKI[IOHAJIBHY CHCTEMY, KA He JIUIIIE JIKYE,
aJie ¥ BiTHOBJTIOE OCOOUCTICTD, CIIPUAIOUH Ti IIOBEPHEH-
HIO 10 AKTHUBHOT'O COI[iaJILHOTO KUTTA. AHajoriuni
MiIX0I BIPOBAIKYIOTHCA B €BPOIEHCHKUX 3aKjIa-
max. 3okpema, Defence and National Rehabilitation
Centre (DNRC) y Jlecrepmupi (Bpurauisa) moemaye
KJIACUUYHY apXiTEeKTYpPy 3 CyYaCHUMU TEXHOJIOTIAMU.
euTp Brirouae CAREN, ¢isiorepanesruuHi 6aceiinmu,
Zen-caau, IPOCTOPH [JIsA aMITyTAHTIB Ta THyYKe ILj1a-
HYBaHHA, IO JI03BOJIAE aIallTalIlii0 O HOBUX METOMIIB
nikyBauusd [8].

¥ Himeuunni ta kpainax Banrii qhyHKITIOHAIBHI cXe-
MU peabuIITAIlifHIX ITeHTPIB OPiEHTOBAHI HA COIIAJIBLHY
peinTerpariiio, mpodeciiiHy peabimiTaifito Ta IICUX0Te-
pamito. BukopucToByOTECA MOIYJIBHI GJIOKH, IO [T03-
BOJIAIOTH MacIITa0yBaHHA Ta aamTalliio 10 perioHajb-
Hux 1otpeb. lleHTpU iHTErpyoOTH (BiBMUHY Tepalriio,
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MICUXOJIOTIUHY ITIATPUMEY Ta mpodeciiiHe HaBUYaHHA
B equHMA mipoctip [9, 10].

Cucrema peabiyiTaiii B YKpaiHi po3BUBAEThCA
(parmenTapHo, yacto Ha 6a3i BOJOHTEPCHKUX 1HIITI-
atuB. 3okpeMa, 3 2023 PoKy i3pailbChbKUIA JOCBI BU-
KOPHCTOBYETHCA AK MOMIEJIb, OTHAK 1CHYIOTh 00MerKeH-
HA: HecTaya Crelliajri3oBaHUX IEHTPIB, TOBT1 Uepr,
kampoBuit gedimur [11]. Cramom ma 2024 pik mocTym
IO CIIeITiajli30BaHUX IIOCJIYT i3 IICHUXOCOIiaIbHOI mif-
TPUMKHN Ta (PisudHol I (PyHKIIOHAIBHOI peabdiaiTarii
3aJINIIAEThCA 00MEKEeHUM, MepeBalKkHa OibIIICTh
TAaKUX CEePBICiB 30cepeKeHa y BeJIMKUX MiCTax, TOJIl
AK Y CIJIbCBKUX Ta BiAJaJIeHUX rpoMajiax ix Maike
"Hemae. OKpiM HEPIBHOMIPHOTO PO3MOIiJIY, CEPHO3HU-
MU TepelIKoaMy 3aJIUIIA0ThCA HU3bKA 0013HAHICTH
HaceJIeHHA PO HAABHI MOMKJIMBOCTI, BiICyTHICTb UiT-
KOl HaBirarfii CICTeMOIO JOIIOMOTH, a TAKOXK COIliaJIbHA
CTUTMATH3AIIIA, 0 CTPUMY€E 3BePHEHHA TI0 MiATPUMKY.
HomaTtkoBo, (isuuHi 6ap’epu Ta HEAOCTATHE PO3YMiH-
HA CYyTHOCTI peabimiTariii AK 6e31epepBHOTO IIPOIIECY
BITHOBJIEHHS I 01JIbIlIe YCKJIATHIOITH JOCTYII 10 He-
o0xiguux mocayr [12]. ABTopu aHaiTUYHOL qOMOBI I
HartionanpHOro iHCTUTYTY CTpaTEriYHUX AOCIIIKEHb
[13] BigsHauaioTh 110TPEOY TrapMOHI3AIlil TA CYyTTEBOIO
3MII[HEHHA cucTeMu (QpiswdHOI peadigiTariii, AKa HAa-
pasi rmepebyBae Ha ITOYATKOBOMY eTali BUIIPOOYBAHHSA
3HAYHOIO KIJIbKICTIO TTOCTPAYKIAIUX.

dDopmynoBaHHA OijIeH cTaTrTi (MOCTAaHOBKA
3aBHAHHA). 3 OIVIANY HA 3a3HauveHe BUIIE, METOI0
CTaTTi TIOCTABJIEHO BUABUTU, IPOAHAITIZyBaTHU Ta T10-
piBHATH (PYHKIIOHAJIBHI, apXiTEKTypPHO-ILIAHYBAJIBHI
Ta OpraHisaIliiiHi MofeJi cydacHux O0araTodyHKI[io-
HaJbHUX peabimiTaniiinux nenrpis y CIIA ta Ykpai-
Hi 1717 po3p0o06KM 00T PYHTOBAHUX PEKOMEHIAIIIH 1010
MIPOEKTYBAHHA HOBUX JIIOIUHOIIEHTPOBAHUX KOMILIIEK-
CciB, 110 3a0€3I1eUyI0OTh Oe3IlepepBHicTb peabiriTail
BiticbK0BOCITY:%00BI1iB. OCO6JIMBY yBary ImpUIiJIEHO PO3-
poOILIi TUTIOBUX (PYHKITIOHAJIBHUX CXEM, 3 YPaxyBaHHAM
TiJIXO/IIB aMePUKAHCHKUX peadiiTalliiiHuX IIeHTPIB,
HOPMATUBHOTO KOHTEKCTY, iIHPPACTPYKTYPHUX MOKITH-
BOCTeH 1 moTped IIIIbOBUX TPYII.

Pospoburu dyHKITioHaIbHI cxeMu peadiiTariiHux
mentpiB B CIITA, Tta sampomoHyBaTy TpaHcOpPMAIIiio
I[BOTO0 IOCBIY 10 peaJtiii YKpaiHu. 3acTocoBaHi MeTo-
IV CUCTEMHUI aHaJIli3 HOPMaTUBHO-TIPAaBOBOi 6a3u,
TIOPIBHATBHUI apXITEKTYPHUM aHAITi3, PyHKITIOHATBHO-
CTPYKTYPHUUN aHai3, rpaiuHuil aHAII3 [JIaHyBaJlb-
HUX pillleHb (Ha 0CHOBI BIAKPUTUX [I3KepeJI Ta KelciB).

Bukiiag ocHOBHOro mMarepiajay mocJiimKeH-
HA. ¥ Mexkax Amputee Rehab Summit 2025 minictp
OXOpPOHH 3I0poB’ss YKpainu Bikrop Jlamko okpeciaus
IpOTpec Yy PO3BUTKY CUCTEMU peabdiiTallii, HaroJoCuB-
mu Ha il mpiopuTeTHOCTI B peasisariii HarionaabHol
crparerii 6es6ap’epHocTi. 3a ioro ciaoBamMu, YKpaina
BoKe TepenIia Bif] eTary OyTiBHUIITBA JI0 CUCTEMHOTO
PO3BUTKY, 30KpeMa uepes3 CTBOPEHHS [eHTPIB JOCKOHA-
JIOCTi, POSIINPEHHA Mepeski aMOyJIaTOPHUX BiQIiJIeHb

Ta BIIPOBAMKEHHA CyYaCHUX CTAHIAPTIB peadiriTarri-
truoi mormmomoru [14]. Cramom Ha 2025 pik peabimiTalri-
HHI TTOCIIyrH HAMaoTh 569 MequuHUX 3aKjIamiB, a i-
HaHCyBaHHA B Mexxax IIporpamu MeguuHUX rapaHTii
3pociio o 6,5 MuIpA., 1m0 yTpudi O6ijibie, Hisk y 2021
pori. ¥ Mexax cucrteMHOI TpaHchopmallii peabisrita-
iHoI iH(pacTpyKTypH B YKpaiHi peaslisyeTbca HU3KA
MacITabHUX MPOEKTIB, CIPAMOBAHUX Ha MOJIEPHI3alli0
MeIUYHUX 3aKJIa/iB TA PO3MINPEHHS TOCTYILY I0 pea-
OlmiTaiiHuX I0CayT. 30KpeMa, I'ATb 00 ekTiB — Pis-
HEHCBKUI 00JIaCHUI roCIiTaJIb BeTepPaHiB BiliHU, [BaHO-
dpankiBcbka obsacHa jgikapHsA, JlybeHcbka MichbKa
sgikapHA, MUK0OJIaiBCBKUI TOCIIITAJIb BETEPAHIB BiHU
Ta peabimiTaliiftHui 1eHTP y YepHiroei, orpumasiu
(dinaHcyBaHHSA Ha 3arajbHy cyMy 3,65 MJuIpA. IpH IJIA
OHOBJIEHHA 1H(MPACTPYKTYPHU Ta CTBOPEHHA CyYaCHUX
yMoB peao6imirarii. I[TapasenbHo, y Mexax CITIJIBHOT
imimiarueu MOS3 Ta CBiTOBOr0 6aHKY, BIIPOBAKYIOTHCA
TPU MOOATKOBI IHBECTHIIIIIHI ITPoeKTH: Y Beeykpainchko-
My JIiKyBaJIbHO-peabitiTaniiinomy mentpi « {ubsri», 3a-
KapIIaTchKil 00JIacHil JikapHi Ta 1leHTpi KoMILTeKCHOT
peaburiTariii Ha Bosui. IIpu Tomy Bike po3pobsieHo a6o
(inaizoBaHO cTaHOAPTH /1A OKPEMUX KaTeropii na-
IIEHTIB — IIPY aMITyTaIlifAX, YPAKEeHHAX CHUHHOTO MO3-
Ky, 1HCyJbTaX, IepedpaibHOMY I1apajridi, mepejoMax
Ta IJid IepegyacHo HapomkeHux miteit [14]. Ilompu
OUHAMIUYHHUEA PO3BUTOK, B YKpAIHi IoCci He 3aTBepIKe-
HO OKpeMOT0 CTaHOapTy peablIiTallii ajid BeTepaHiB.
Ile cBiquuTh PO (hparMeHTapPHICTHL HOPMATHUBHOT'O 3a-
0esIleyeHHA, 110 YCKJIAQHIOE CUCTeMHE IJIaHyBaHHA
peabuTiTaIliifHOT TOTIOMOTH /1A BiliCbKOBOCJIY?KOO0BIIiB,
i motpebye JOAATKOBOI yBATH BiJl HAYKOBIIIB.

Hakasz MO3 Ne 2083 [15] BusHauae mapiipyTu pe-
aburitamii IJIa WATH TUOIB TPABM: TPABMHU CIIMHHOTO
MOBKY, TOJIOBHOTO MO3KY, OITiKH, aMITyTallil, CKJIaIHi CKe-
JeTHi TpaBMu. BusHauaeTbes BifIcTeKyBaHICTh MEIUU-
HOT JJOITOMOTH 3 IIPHUBOJLY T'OCTPOI TPABMHU, III0 HATAETHCS
B 3aKJIa/IaX OXOPOHU 3MOPOB’A, AKI BITHOCATHCA 10 chepu
yIIpaBIiHHA cuil 6esmexu Ta oboponu. Oxpemo peria-
MEHTOBAHO 0COOJIMBOCTI peabisriTarlii Ta caHATOPHO-
KyPOPTHOTO JIIKYBaHHA B 3aKJIaaX OXOPOHU 3[0POB’SA
Hamionasneroi reapmii Yrpaiau [16]. ITpu 1ibomy BigsHa-
yaeTbcA AucOaIaHC MK CTAITiOHAPHOIO Ta JIOKAJIBHOI0
peaoimiTariiero, medinuT JOCTYIHUX IIOCIIYT HA PiBHIL
rpomaz. ¥ 2025 porri KJIIIOUOBUM ITPiOPUTETOM CHUCTE-
MU peabiiTarlii BUSHAUEHO PO3TOPTAHHA MEPEeKi am-
OyJIaTOPHUX peabuTiTalliifHUX MIPOCTOPIB Yy rpoMagax
Ha HacTynHUU pik. I3 samanoBanux 300 BigIisieHE yiKe
(yurmionyoTs 90, o craHoBUTL 40% BiJT IILTEOBOTO 110~
kasauka. Takuit miaxia cripAMoBaHUE Ha 3a0e3reYeHHs
0e3mepepBHOCTI peabiTiTAI[iTHOTO IIPOITECY, CKOPOUEHHSA
iHTepBaJIiB MiK eTallaM¥’ JOIIOMOTH Ta HAOIMKEeHHA
TIOCJIYT [I0 MiCITS IPOKUBAHHSA MAITIEHTIB. AJie TUTaHHA
OXOILIEHHS IIIMU IIporpaMaMu peabijliTallii BeTepaHis,
AKI TOTPeOYITHh TPUBAJIOTO CYIIPOBO/IY ITiCJIA OPAHEHb
a60 3aXBOPIOBaHb, IT0Tpeldye TOAATKOBOL yBaru, 0COOJIFIBO
B KOHTEKCTI TOCTYITHOCTI Ta (PyHKI[I0HAJILHOI ITOBHOLIIH-
HOCTI peabiriTamiiiHux 3akiamais [17].
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Cranom Ha 2024 pik B YKpaiHi BiKe (DYHKIIOHYe
Meperka peablTiTaiiHUX IIeHTPIB, 10 CTAJIN IIPU-
KJIa[JaMU YCITIIITHOT CUHEPTI1 Tep:KaBu, BOJIOHTEPCHKUX
opramisariiii Ta 6aromifinux (QoHIiB, 30kpema [18]:
Hartionanwsuuii pea6imitamiiiauii iiearp UNBROKEN
(M. JIbBiB) — KOMIUJIEKCHE JIIKYBAaHHA, IIPOTE3yBaHHS,
(isuuna Ta rcuxosoriyHa peabiaiTallig, coriajgbHa
peirrerpairis; IleuTp mcuxiunoro sgopos’s «Jlicora Ilo-
nana» MO3 Ykpainu (M. KuiB) — mikysauna IITCP,
HacJIigKiB 00M0BUX [iii, IIOJIOHY, TOPTYpP; Pecmy0ri-
KaHCBHKUH IIEHTP JIIKYBaHHA Ta peabuTiTarlii HacJIIKiB
Heiiporpasmu (M. KneBaus, PiBHeHCHKA 00J1.) — crierri-
aJrizallia Ha YepernHo-MO3KOBUX TPAaBMax i CIIMHAJIb-
Hux ymromireHHAX; SUPERHUMANS CENTER (wm.
JIbBIB) — cyuyacHUI MEeIUYHUIL IIEHTP 3 IPOTE3yBaHHA,
PEKOHCTPYKTUBHOI Xipyprii Ta ICUXOJIOTIYHOI TOTIOMO-
I', CTBOPEHMUII 3a yuacTi MixkKHapoquux maptaepis. 11i
YCTaHOBU [IEMOHCTPYIOTH MOCTYIIOBY TpaHCchOpMAaIliio
YEpPaiHCBbKOI MofiesIi peabiiiTallii y HallpAMKY KOMII-
JIEKCHOTO, TTAIli€HTOIIEHTPUYHOTO ITiX0/1y, 10 BPaxo-
BY€E SIK MEIUYHI, TAK 1 COI[iaJIbHI aCIEKTU BiTHOBJIEHHA
BilICBKOBOCJTY?K0OBITiB.

IIy6nikarii ykpaincekux HaykoBmiB O.1. Mopkna-
Huk&X. B.Ilamaaung [3], Kymiuenko, B., Parymuacs-
kuit, H., & Ilorpanuuna, 1. [19], Ilekapuyk O.II., &
IMTanauung X.B. [20] BHCBITIIIOTE KJIIOUOBI ITAX0OU
IJIA OOT'PYHTYBAHHSA IIPOCTOPOBUX 1 (DYHKITIOHAIBHUX
pillleHb y IIPOEKTYBaHHI pealblIiTaliiHUX II€HTPIB
IUIsT BifICHKOBOCJIY»KOO0BITiB. ABTOpPHU IIPOITOHYIOTH KOH-
HEeNTyaJbHI 3acay apXiTeKTYpPHOTO CePeIoBUIIA, IO
BPaxoBYIOThb (i310JI0TIUHI, TICXOJIOTTYHI Ta COIiaJIbHI
aCIIeKTH BiTHOBJIEHHA, 3 MTOTJIMOJIEHUM BpaxyBaHHAM
MIKHapPOIHOTO IOCBidY.

Cucrema peabigiTarlii moJriTpaBm, 10 (PyHKITiO-
Hye B MeyKax YIIpaBiaiHHA y cupaBax Berepanis CIITA
(VA) [5, 21], cknagaeTbes 3 I'ATA OCHOBHUX KOMIIOHEH-
TiB: PEriOHAJIFHOTO I[eHTPY peabijriTallii moJiTpaBM
3 CTAI[iOHAPHUM BiJIIJIEHHAM, IIePEXiqHOI TporpaMu

3ona
napxyeanua

<> ......

peabimiTaliii moJriTpaBM, aMOyJIaTOPiii Ta TOCTPHUX
MeperkKeBUX IIYHKTIB [JIf MAaIli€HTIB 3 II0JIITPaBMOIO;
a TaKoK IIPU3HAYEHUX KJIIHIK HIATPUMKHN MAIlleHTIB,
po3TaloBaHUX y MeAUYHUX 3akianax. 1la momens 3a-
0esreuye KOMIUIEKCHY MIKAUCIUILUTIHAPHY peabiriTa-
Iif0, 110 KOOPAWHYE MeIUJHY, XipypriuHy, IcuxXiaTpud-
HY IOTIOMOT'Y Ta TOBI'OCTPOKOBE CITOCTEPEIKEHHA. STiTHO
3 apXiTeKTYPHUMHU PEKOMEHIAIAMU, (DYHKITIOHAJIbHE
IJIAaHYBaHHA pealbiIiTalliiiHOTo IIeHTPY Mae 30cepe-
IPKyBaTHUCh HA TPHOX OCHOBHUX OJIOKAaX: CTalliOHApPHE
BiIJIEHHA peablliTaliiiHOro eHTPY, BiIIJIeHHA Te-
pexifgHol mporpamu peabinitanii Ta am0ysiaTopHe Bin-
nminenssa. OyHKIIOHATBHA JiarpaMa peadiliTalfiiitHoro
LEHTPY, 110 BKJIIOUAE BCi TPU HANPAMKH peabimiTarii
B OHOMY IIEHTpI IpeacTaBjIeHa Ha puc. 1.

ITamienTu 3 moiTpaBMaMu — OCHOBHA KaTeropis
KJIieHTIB Takux HeHTpiB. IloritpaBMa BusHAYaeThCA
AK TTOETHAHHA CePHO3HUX YIIKOIKEHb TBOX a00 OLIbIIe
CHCTEeM OpraHisMy, Ae xoua 0 OHA TpaBMa 3arpoKye
sxnTT0. Hacmigky BrIIIOUaTh (Pi3WMYHI, KOTHITUBHI
Ta TICUXOJIOTIYHI TOPYIIEHHSA, 1[0 00MEXKYIOTh 3[IaTHICTh
JI0 IOBHOITIHHOTO ;KUTTA. He Bci marjieHT moTpedyroTh
MPOXOMPKEeHHA MOBHOTO IIUKJIy 3a eTariaMu peabijrita-
mii. YacTo mocTaTHBO OJHOr0 abo ABOX OJIOKIB, IMICJIA
YOTro MAITi€HT ITOBEPTAETHCA 0 COIIAJIBHOTO cepemo-
BUIIA, OTPUMYIOUHU MiATPUMEKY B MiCIIEBUX TPOMAa/IaXx.
Ile BimKpuBae MOKJIMBICTD IIPOECKTYBAHHA IIEHTPIB
3 (hOKyCcOM Ha OHOMY 3 HAIIPSAMKIB, JOTIOBHEHUX eJIe-
MEeHTaMU iHIIUX.

Peat6itiTalriss Takux narieHTiB IoTpedye 3aIyUeHHsA
POAVIHM, KA Biirpae BaXKJIUBY POJIb Y IIPOIIEC] BiTHOB-
nenusa. CraiionapHi majaTu MalTh OyTHU aJanToBaH1
JI0 TPUBAJIOTO IIepebyBaHHA YJIEHIB POOUHHU, AKI aCTO
BUKOHYIOTh (DYHKIIiT moryianauis. JlocirimkeHHA BKa-
3yIOTh Ha HEOOXITHICTb CTBOPEHHS «IeKOMITPECiHUX»
30H — OKPEMUX PeKpealiiifiHuX IPocTopiB a60 KoMpopT-
HUX KIMHAT 1A BiJIIOYNHKY, CIMEITHOTO KOHCYJIETYBaH-
HA Ta TICUXOJIOTIUHOI MiITPUMKHN.
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Puc. 1. @yuxiionansua giarpaMa peablIiTal[iiHOro 1eHTPa, 06 €HY0Y0ro TPU OCHOBHI 6J10KM peablmiTarii

Jrcepenio: cknameHo aBTopoM Ha 0CHOBI [5]
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B Vxkpaini peabimiTalfifidi 1eHTPHU OJIA BiHCBKO-
BUX HAWYacTillle OpTaHi30BYIOTbCA Ha 6asi JiKapeHb,
caHATOPIIB Ta 1HIIMX MeOUUYHUX 3akjIamiB. MeguuHa
Ta ¢isuuHa peablTiTamia qJOMIHYIOTh, TOII AK IICUXO0-
JIOTiYHA MiATPUMEKA PeasTi3yeThbCA ITePEBAKHO CUJIaAMU
BIICBKOBUX TICHIXOJIOTIB 1 ITepefyBae Ha CTafil PO3BUTKY.
Tagwuii migxia 103B0JIAE OMEPATUBHO MacHITa0yBaTu
0a30By (PYHKITIOHAJILHICTD, IIPOTE 00MEIKY€e MOKIIUBO-
CTi [IJIA KOMILJIEKCHOI apXiTeKTypHOI TpaHcdopmarlrii.
OcHOBHUIT aKIEHT Y Po0OTI IIEHTPIiB POOUTHLCA HA Me-
OUYHY Ta QisMuHy peabiTiTalliio, Tomi AK ICUX0I0ri Y-
Ha TiATPUMKA, 110 3[1e01IbII0T0 HAJAEThCA BiliCbKOBU-
MU TICUX0JIOTaMHU, Tiepe0yBae Ha eTarri CTaHOBJIEHHA.
Cranom Ha 2025 pik BigkpuTo 18 cydyacHUX LIEHTpIB,
CIIPOEKTOBAHUX 3 yPaxyBaHHAM MIKHAPOIHUX CTAHIAP-
TiB 1HKJIFOBUBHOCTI, YHiBepPCAJIBHOT0 IU3alHYy Ta 6e3-
Oap’epHoi apxiTekrypu. Ha BimMiHy Bifl aMepUKAHCHKIX
IIeHTPIB, Je apXiTeKTYypHi ILJIaHU BKJIIOYAIOTH iHTe-
rpairilo BUCOKOTEXHOJIOTIUHUX pillleHb (baceiiHu mJid
rizporepamnii, CUMYJIATOPH AJIA aJallTUBHOTO CIIOPTY),
Ta mpodeciiiHy Ta coiaJbHy aganTallio, YKpaiHChKi
ueatpu RECOVERY 6inbiie opienroBani Ha 6a30-
By (DyHKI[IOHAJIBHICTE 1 6e36ap’epHiCTh, Ta YACTKOBO
Ha TcuxoJioriuHe BimHoBIeHHA [22]. IIpoTe Mepesxka
RECOVERY apanTye medaxi aMepuKaHChKI IPAKTUKH,
SAK-0T MOAYyJIbHE 30HYBaHHA Ta BUKopuctauusa VR-Tpe-
Ha)KepiB. YKPAIHCBKI IIEHTPU YacTo OyayrThesa Ha 6asi
ICHYIOUHNX JIep:KaBHUX 3aKJIAHIB, [0 00MEXKye MOKIIU-
BOCT1 paguKaIbHOI IepelyIoBY, ajie J03BOJIAE IIBUIKE
MacrrabyBaHHA 32 6230B00 (DYHKITIOHAJIBHICTIO.

Cucrema morromoru Berepauam CIITA mpu momiTpas-
max (Polytrauma System of Care, PSC) [21] moGymo-
BaHA 32 THYYKUM 0aJIaHCOM MIK IOCTYIIOM i JOCBIZIOM,
o6 HagaTu NPaBUJIbHY peabiTiTaliifiHy JOIoOMOTY
B IIOTPiOHMIA uac i B morpi6bHOMy Mictri. Crerriasiso-
BaHa [I0IIOMOTa HAMAETbCA y HAUOIMKIOMY 10 JOMY
BeTepaHa 3aKJIaji 3 TOCBIIOM, HeOOXITHUM OJIA YIIPaB-
JIIHHA W0T0 peaburiTaliiHUMU, MEIUYHUMU, Xipyprid-
HUMU Ta TCUXIYHUMU moTpebamu. [jia orpuMaHHus
BY3BKOCIIEI[iaJTi30BaHO1 JOTIOMOTHY IMMOTPiOHO BU3HA-
YaTUCh I0AATKOBO, 34 BIMOBIMHUMHU MOKJIUBOCTAMU
HAIIOHAJIBHOI CUCTEMY HAJaHHA MEIUUHOI JOTIOMOTH
3 mrosiTpaBMu/UMT (uepemnHo-M03K0BOI TPaBMH), AKA
CKJIA€ThCA 3 YOTUPHOX KOMITOHEHTIB:

I. PeaGimiramiiiai riearpu moairpasmu (Polytrauma
Rehabilitation Centers, PRCs) — 11e perionasnbHi
IeHTPU HAIIPABJIeHHA IJIA HAJTAaHHA HEBITKIIaTHOL
CTaIliOHAPHOI Ta peablTiTaIliiiHOT TOTIOMOTH.

II. Mepesxi nomirpaBmu (Polytrauma Network Sites,
PNS) namaroTs mocjiyru 3 micasarocTpoi peabiita-
il Ta KOOPAUHYIOTH ITOCJIYTH 3 TIOJIITPABMU B pam-
kax Mepe:x IHTErpOBAaHUX ITOCJIYT [IJIS BeTepaHiB
(Veterans Integrated Service Networks, VISNs).

III. Komaunu kiaiHik miarpuMin nojxirpasmu (Poly-
trauma Support Clinic Teams, PSCT) magatots
aMOyJIaTOPHI MOCIIYTH 3 OI[IHKU MIXKIUCITATIITIHAD-
Ho1 peabijriTallii Ta JiKyBaHHA B MeKaX CBOIX 30H
OXOILJIEHHA.

IV. Kourakraa oco6a 3 moitpaemu (Polytrauma Point
of Contact, PPOC) y ko:xxaoMy 3akiami BA namae
OLIBII 00MEKeHUH CIIEKTP peablTiTariiHuX OCIIyT
1 IIOJTETIIIye HATPAaBJIeHHA 10 iHmwuX nporpam PSC,
AKIIO Ile Heo0X1ITHO.

Oco06s1uBO BidHAUYAETHCA HAIPAM KOMYHIKaIiTHOT
peabisiTarrii, 3a AKOI0 cHUCTeMa JOTIOMOTH BeTepaHaM
Opu MOJIiITpaBMax JITUPye B 3arajJbHOMY 00cA3i pe-
aoimitamifinux saxomis B CIITA [22]. Komywnikartria
po3IIAmAaeThCA AK KJI0U0BA HABUUKA, 110 3abesreuye
COLIAJTLHY B3a€EMOJIII0 Ta AKICTh *KUTTA BeTepaHis. Tomy
y cucrtemi VA mparroe mouan 1370 aymiosoris, 410
CJIyXOBUX TeXHIKiB 1 450 Jrororie/is, 110 poouTs ii Ha-
6inpmuM poboTopasuem y i cdepi B CIITA. Daxipii
HaIawnTh mocayrd B moHag 490 MeguuHUX TyHKTAX,
BKJTIOUAIOUHN TEeJIEMEOUIINHY Ta JOMAIIHIO TOIIOMOTY.
Pea6istiTaiisa oxomoe CIyxoBy JIarHOCTHUKY, JIIKYBaHHA
MIyMy y ByXaxX, HAJANITYBaHHSA CJIIYXOBUX allaparisb,
MOBJIEHHEBY Tepallilo, KOTHITUBHO-KOMYHIKATUBHY ITifI-
TPUMKY Ta JOTOMIKHI TEXHOJIOTi1 (T0JI0COBI MpoTe3u,
KOMIT'ToTepu3oBaHi npuctpoi). Jloromegu VA Takox €
Jifepamu y JrikyBaHHI gucarii (TpyIHOIIIB IPU KOB-
TaHHI 131, piguHU a60 HABITH CJIVHU).

3a ykpalHCbKMMU HOpMaTWBaMU, BUSHAUEHUMU
ITocranororo Ka6inery Minicrpie Yipainu «[luranusa
opramisarii peabisitamii y cepi 0XopoHHU 3mM0pOB’A»
Bim 03.11.2021 Ne 1268 [23], peabistiTalliiiHi 3akianu,
BIIIIJIEHHA YU HiIPO3OLIN PO3MIIIYIOTHECA B OymMiBJIAX
Ta IPUMIIIIEHHAX, 10 BiAMIOBIA0TH BUMOTaM e P KaB-
HuX OyxiBespHUX HOpM B.2.2-40:2018 «IHEII03UBHICTD
OyniBeJib i criopyn». BinmosigHicTs GyaiBesib Ta mpuMi-
IeHb BUMoraMm 0e36ap €pHOCTI IMiATBEPOKY€EThCA T0-
KyMEHTOM, BUIaHUM (PaxiBlieM 3 ITUTaHb TEXHIUHOTO0
obcTerkeHHA OyaiBesIb Ta CIOpPYd, AKUN Mae BiIIIOBi-
Hui kBaTiQikartiiiamii ceprudikar. [Ipu oMy peadisi-
TaIiiHUN MapIIpyT 0cO0U, AKa moTpedye peadiIiTalrii,
MOZKe BiJIOyBaTUCh ITPOTATOM Pi3HUX peablTiTaIliiHuX
epiofiB, y pidHUX peablTiTaIlilHUX 3aKIagax, Bimmi-
JIEHHAX Ta IMIPo3IijIaxX Ta Ha Pi3HUX PiBHAX MEIUYHOI
ZIOIIOMOTH, III0 3a3HAYEHO B IHAUBITyaJILHOMY peadisti-
TaliifHOMY IUIaHi, Ta 3a MoTpedu PopMyeThCA MYJIBTH-
OUCITUILTIHAPHOIO PeabiTiTaIfiiiHoI KOMaHA00.

3asnauenow ITocranoBoro KMV [23] BusHauaroTh-
cA 0COOJIMBOCTI 3aCTOCYBAHHA €JIEKTPOHHOTO OOJIIKY,

TeJiepeabiIiTallii, a TaKoK TUIH 3aKJIadiB IJid peaoi-

JTiTalii, 1o BIUTMBAe HA BUOIP apXiTEKTYPHUX PillI€Hb.

Oxpemo 3adikcoOBAHO BUMOTH [0 OAAIBIIOL COIIAIBHOL

peabitiTalrii, 1m0 3a6€3MeYyThCA OpraHaMu COIliaThb-

HOTO 3aXUCTy HaceJeHHA, eKCIIEPTHUMHU KOMaHIaMU

3 OI[IHIOBAHHA MMOBCAKAEHHOT0 (DYHKITIOHYBaHHA 0CO0U

Ta JIIKapCHhKO-KOHCYJIbTAaTUBHIMU KOMICIAMU, TPOMAaJI-

CbKMU 00’ eqHAHHAMHY (DaxiBIliB 3 peadiiTarrii.
3a Ilocranosoro KabGimery MinicTpiB Ykpainu

Ne 1462 Bim 16.12.2022 «/ledaki muTaHHA opraHizairii

peabiritaliii y cdepi oxopoHU 3mM0poB’A» [24], mepestik

3axofiB 3 peadiIiTalrii, [0 HagaTbHCA 0cobaM 3 oOMe-

JKEeHHAMU ITOBCAKAEHHOr0 (DyHKITIOHYBAHHS, OXOILITIOE

Taki HaMpaAMY: (pisuuHa Ta peabigiTalliiina MeIUIIUHA,
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(¢ismuna Tepamid, eproreparrisg, Tepamnia MOBU
Ta MOBJIEHHS, TICUXOJIOTIUHA JIOTIOMOT'a, TIPOTe3yBaHHSA-
opTe3yBaHHA (Oe HagaBauaMU ITOCJIyT BUCTYHalOTh
peabistiTariiiiai 3akyiaau, peadiiTaiiiHi BiIiIeHHA,
ITiTPO3ILIIN 3aKJIAIB OXOPOHU 3[M0POB’A), 1[0 oTpedye
BIITIOBITHUX apPXiTEeKTYPHUX PillleHb.

Bumoru 1mogo cTBopeHHA KaOiHETIB aCUCTUBHUX
TEeXHOJIOTIHM peabuUTiTAIiIMHUX BiIOiJIeHb, ITiAPO3IiJIiB
3aKJIAJIiB OXOPOHHU 30POB’A 3 MiA00Py MEIUUHUX BAPO-
0iB, 30KpeMa JOIIOMIKHUX 3ac00iB 3 peabliIiTalrii, mo
HaJalThcA y 6e30mJiaTHE KOPUCTYBAHHSA, ITIePEeBaK-
HO B amOysiaropHoMy nepioxi, BusHauae Haxaz MO3
Yrpainu Ne 1338 Big 21.07.2023 «IIpo 3aTBepmkeHHA
IMopsanky dyHKITiOHyBaHHA KabiHETIB ACUCTUBHUX TEX-
HoJIOTiM» [25].

ITocramoBoro KabGimery MinicTpiB Ykpainu Bif
19 ciuma 2022 p. Ne 31 «IIpo sarBepmxenus Ilopanky

3MiMICHeHHA peabuTiTaIlifHUX 3aX0/iB» [26] BusHaueHo
IpaBoO BeTepaHiB CTOCOBHO BIJILHOTO BUOOPY 3aKJIagy
IIJIsT IPOXOsKEeHHA peadiaiTamii i3 urcia aep:KkaBHUX
3aKJI/TIB, KOMYHAJIbHUX 3aKJI4[IiB, peabuTiTaiitHux 3a-
KJIAJIiB TPUBATHOI (DOPMHU BJIACHOCTI. 3a3HAYEHOI0 TI0-
CTaHOBOIO HABOJUTHLCA PO3IINPEHNH IEPEJTiK BUIIB pea-
OLTITAIITHUX 3aXO0IiB, III0 MOKYTh OXOILTFOBATH CUCTEMY
MeQUUHUX, IICUXOJIOTIUHHUX, MeJaroriyuux, (pisuaHmx,
mpodeciiiHUX, TPYOOBUX, (Pi3KYyJILTYPHO-CIIOPTUBHUX,
COITIaJTBHO-I00YTOBUX 3aXOiB, IJIA JOCATHEHHA 1 ITATPU-
MaHHS COI[IaJILHOT Ta MATEPIAJTFHOI HEe3aJIeKHOCTI, TPY/IO0-
BOI afiarrrailiii Ta iHnTerparii OTpIMyBaYiB B CYCIIiIBLCTBO.

Hagkaz MO3 Yrpaiau Ne 2083 Big 16.11.2022 «IIpo
sarBepmxeHHA [lopsanky opranisailii HajaHHA peabii-
TaIIFHOI OTIOMOTY Ha peabuIiTarifHNX MapuIpyTax»
[15], sokpema, persiaMeHTye TUIIU XipypPridHUX BTPY-
YaHb MiJT Yac TOCTPOro peabilIiTaI[iifHOro IIePiody, 110

Tabnuuys 1

CuaiBcraBiieHHs (PyHKIIOHAIBHAX MOAYJ/IIB peabimiTaniiHuX eHTpiB
noa BilicskoBux CIIIA vs Ykpaina

KoMmmonenTu /

Ykpaina (RECOVERY,

Monyas .. CIIIA (VA, PRC, NICoE

Ay Daxisi (VA, PRC, ) Superhumans, ADONIS)

CrarionapHe, epexis- ToBHA iHTErDALiA TPEOX BIOKIE 31e6iabI10T0 OUH 6JIOK 3 eJIeMeHTAMU
He, aMOyJIaTopHe PaIuA TP 1HIIUX

°§ Menuuni cniertianictu | Xipypru, Hepoxipypry, indekiionicru, | Pea6isiTosoru, opromeny, HEBpOJIOTH, Hel-

E TIICUXiaTPHU, OPTOIIEIN poxipypru, mcuxiaTpu (00MereHo)

= Mencectpu CuoemiastizoBani meacectpu 3 morany | Mencecrpu-peabisiTosioru, JOTiAd 3a pa-

= 3a paHaMu HaMU — YaCTKOBO

Jloromenu, cityxorepa-
eBTHU

IToBHominHa yuacTs y po6oti 3 HMT

TepaneBTu MOBU Ta MOBJIEHHA (II€PBUHHO
i (QYHKITIT MOXKYTb BUKOHYBATH JIOTOIIELH)

Menuunmnii /
Texwosioriu-
HUH

Tesne-peabimiTaria

Iarerposana B yci eranu moryisamy: Bimeo-
KOHCYJIBTAIi1, UCTAHIITHUIN MOHITOPUHT,
MOOUTBHI JOJATKY, MYJIBTHIUCITATLITIHAPHA
y4acTtb

¥ cramii BIipoBaKeHHA: IIOOIMHOKI ITPO-
€KTH, O0MesKeHe TeXHIuHe 3a0e3reueHHsd,
BIiZICyTHICTh HOPMATHUBHOI iHTerparii

Menuunnii /
IMudposuit

Enexrponnuii 061ik
HaIfieHTiB

IToBwicTio inTerpoBana cucrema (CPRS,
MyHealtheVet, VA Video Connect), moctyn
10 icTopii XBopoOu, IJIaHiB peabiriTarii,
TeJeMeqUITHHA

BrpoBamxyeTbes 4acTKOBO: JIOKAJIBHI Me-
nuuHi iHGopMAaIliiHi cucTeMu, 06MeKeHU
JIOCTYT JJIA TAIlieHTiB, BiICYTHICTb €AUHOTO
peaburiTariiiHOTO peecTpy

®dizuuna reparmisa

JI®K, kinesioreparris, pekpeariiiiHa Tepa-

JIDOK, kinesioreparisa, MmexaHoTepamis,
pexpeairia (emisoquaHO)

IToGyToBa amanTaitis, IpoTe3yBaHHA, €Pro-
Teparisa qJis CJINNUX — BiJICy THA

BrpoBamkyeTbca TOUKOBO: HAABHI OKpe-
Mi B0HU JIJIA IPOTEe3yBaHHsA, aje KabiHeTu
ACHCTUBHUX TEXHOJIOTIH AK OKpeMa (PyHK-
IiOHAJIbHA OMUHUIT — PIAKICTH

CBT, aprrepamnis, Heitpodisiosioria — erri-
30[JIHO

YacTkoBa yuacTb, 6e3 crerfiaaisoBaHuX 30H

.
g = A, pecipaTopHa Teparmia
;'g = Eprorepamnia HgﬁyTOBa ajarnTarisa, eproreparnia qiisa
CJIIIINUX
E o KaoGiner acuctuBuux | Oxpemi j1a6oparopii [Jis TeCTyBaHHA Ta Ha-
2 o . ..
E g = TEeXHOJIOTIH TAMITYBAHHSA OTIOMIXKHUX IIPUCTPOTB: Po-
5 § E 60THU30BaHI IPOTE3HN, eJIeKTPOHHI 3acobu
o X KepyBaHHSA, aIalITUBHI Ta/I?KeTH
o=
g = IIcuxomoru, ueiipodisi- | CBT, apTTepaniﬂ, HEHPOIICUXO0JIOTiA, TPY-
g E 0JI0TH II0Ba Tepansa
5 E Popunna yuacts CimeliHi mmajiaTv, JeKOMIIPECiHi 30HHU,
= KOHCYJIBTYBaHHS
h Berepanu, kanenanu, | CucremMua yJacTh y MOTHBAILIil, IyXOBHIl
'E =§ HpOd)OCBiTa., iHTerparid | maTpuMIli, nepekBasrigikarii
g T Yy CyCHLJIBCTBO
@)

Berepanu — vacTtkoBo, Kamesanu — 00-
MeJKeHo, IIpodocBiTa — OKpeMi IIporpamu,
iHTerparia y cycriJibCTBO — OKpeMi Ipo-
rpamMu
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@)




// International scientific journal «Internauka» // N2 10 (177), 2025

// Architecture //

MOsKe BKJIIOUATH HATaHHA HEHpPOXipypriuHoi T0TIOMOTH
B IPO(LILHIUX BIIIIJIEHHAX 3aKJIAiB OXOPOHHU 3I0POB’A,
1 B AKUX CTBOPEHO BIiIIOBIHI YMOBU JJis 3a0e31eueHHA
IaHOTO BuAY peabiritallii B roctpoMy peadiriTariiHo-
My Iepiofi.

CritafeHa HaMH 32 KOMILUIEKCOM JAHUX 3 O(iIifiHuxX
mxepet [12—-26] mopiBHAIBHA TAOIUIA HATIPAMKIB pe-
abiiTaIrii OXOILTI0E OCHOBHI I'ATH (DYHKITIOHAJIIB, AKI
BUKOHYE peabilIiTalliiiHui [eHTP OJIA BiiCbKOBOCJIIY K-
oosriB B CIITA Ta Ykpaiui, 1 geski momomizkmi (Tads. 1).

¥ Bumagkax, K01 BifiCbKOBOCTY:K00BEIb TOBEpPTA-
€THCA 0 CIIy:k0u, PyHKITioHAT TIpodeciiiHoi peabisti-
Taril BUAIJIAECThCA AK OKPEMUIl HATIPAMOK, 1[0 BKJTIO-
yae TPpeHYBAaHHA Ta HABYAHHA 34 YYaCTl BIICBKOBUX
1HCTPYKTOPIB.

OrpuMani HaMU PesyJIbTATH IIOPIBHAHHA peadii-
TAIIIMHAX CUCTEM 30iraeThCA 3 BUCHOBKOM JIOCIIIKEeHHA
FO.O. Cuanosceroro ta H. C. 3axapescbkoi [27].

IlepcriekTuBHUMUY OJIA BIIPOBAIKEHHA B YKpaiwi
puriagae cucrema CAREN, aka mosBosise MomesroBaT

peaJibHi crieHapii (PisMYHUX HaBAHTAKEeHDb (HAIIPUKIIaL,
x0b0y 110 HEPIBHIM MOBEPXHi, 6aJIaHCYBaHHSA, IEPECy-
BaHHA B MiCBKOMY CEPEOBUIIIi), 1[0 3HAYHO TTOKPAIILYE
MOTHBAITi10 Ta e()eKTUBHICTD BimHOBIIeHHs [28]. [To iH-
HOBaLiHUX (PYHKI[IOHAJIBHUX PO3POOOK MAIOTh OyTHU
BigHeceHi Takox Gait Lab (staGoparopis aHamisy xomu
Ta pyxoBoi akruBHOCTi), Flow Rider (Tpenaskep mia
BOJIHOI Tepalrii Ta MOTHUBAIIHOI (hi3SUIHOT AaKTUBHOCTI)
[4], Natatorium (ceprudikoBaHuii 3akpuTuii 6aceiin
IJIs BOOHOI Tepamii). ¥ KOHTEKCTI peabliaiTamiiiHux
nenTpis Natatorium — 1ie cmeriajibHO 06JIagHAHUMA
IIPOCTIip [JIA Timporeparii, GpisuUHUX BIOpPaB y BOfi,
TpeHyBaHHA 0asaHCy Ta KoopauHallii [29], 3okpema
HanpaMm HydroWorx 3 moTuBartiiinoi Teparii 1Jisa Be-
tepaniB 3 TpaBmamu [30]. Take cepemgoBuiie, 3aBIAKU
cremmiaJIbHUM CHUCTEMAaM MPOEKTYBAHHA Ta 00JIagHAaH-
HA, Mae TepaneBTUUHUI e(PeKT 3aBOAKNA 3HIKEHOMY
HaBaHTAKEHHI0 HA CYyTJI00H, 110 0COOJIMBO BaKIIUBO
[IJIS TAIieHTIB 3 aMITyTaIlllIMU, HEBPOJIOTIUYHUMU II0-
pyluIeHHAMUY a60 MiCJIA orepaliii.
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Puc. 2. PexomennoBana (pyHKI[iOHATIbHA CX€Ma CTAI[lOHAPHOTO BigaiieHHA peabimitanii neutpy 8 CIIIA

Jorcepeno: cknamesHo aBTopoM Ha OCHOBI [5]
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IIpoexTyBaHHA pealbiaiTalliiHUX yCTaHOB, OpieH-
TOBaHUX HA MeAWUHY, [ICUXOJIOTTUHY Ta COLiaIbHY J0-
IIOMOT'y yYacHUKaM OOMOBUX [Jill, BaJINIIAETHCA MAJIO-
PO3p00JIeHO0 chepoio B YKPATHCHKOMY apXiTEKTYPHOMY

KOHTEKCTI.

MOJYJIb NEPEXIJIHOI IPOI'PAMU PEABLJIITALII NOJIITPABMU

-
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Puc. 3. PexomennoBana (yHKITiOHATIbHA cXeMa BiJJIIJIEHHA IepexiiHoi mporpamu peabimitarnii uenrpy B CIITA

Jrcepenio: cknameHo aBTopoM Ha 0CHOBI [5]
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IJiA peabisriTarfii BifiCbKOBOCIIYKOOBIIIB. ¥ IILOMY
rouTekxcti mocsig CIIIA, soxpema (hyHKIIIOHAJIBHO-
manyBaibHi pimenHa meHTpis VA, PRC ta NICoE,
IEeMOHCTPYE BaKJIUBICTh MYJIBTUAUCLIUILIIHAPHOIO
migxody, TejiepeabiiTaifii, aCUCTUBHUX TEXHOJIOTIH
1 ciMeifHO-0pieHTOBaHOI MoMeJIi JoTJiAmy. IHTerparlria
TaKUX MPUHITUIIB B YKPAIHCHKE CePEIOBUIIE J03BOIUTh
copMyBaTHu pealblTiTaIifiHi IPOCTOPH, AKI He JIUIIe
BIZITIOBigal0Th moTpebaM MAallieHTiB, a U IMiIBUIITYIOTh
eeKTUBHICTh IXHBOT'0 BiTHOBJIEHHA.

CrarionapHe BiQIijIeHHA aMePUKAHCHEKOI0 peabisri-
TAIIHOTO I[EHTPY — Ii€ BAMKJIUBUU OJIOK Oy/IiBeJIbHOT
CTPYKTYPH, AKUM BUKOHYe 6arato (yHKIii. B mopis-
HAHHI 3 TUIIOBUM 0JIOKOM CTaIliOHAPHOTO BiIIEHHS JTi-
KapHi, KiIJIbKICTb (DyHKITIF 3HAYHO OiJTbIa (IuB. puc. 2).

Hacammiepen mopiBHAHO 3 TUIIOBUM BiIijIeHHA
JiKapHi, 40 MaIlieHTiB cTalfioHapHoro 6JI0Ky peabiri-

TaIIHOTO0 IIEHTPY 3aIlJIAHOBAHWI HiTBUIIIEHUN PiBEHDb
yBaru MeJepcoHalIy Ta IijIog060B1il MOHITOPUHT (i-
3WYHUX TaA TICUXIUHUX MOKA3HUKIB MaIfieHTy. [ureH-
CUBHeE JIIKyBaHHA ITAIli€HTa Bi0yBa€eTbCA B OKPEMUX
majiaTax Ta B 1HIIUX JIKYyBaJIbHUX MIPUMIMIEHHA JJIA
JIKyBaJIbHUX Ta peadimiTamiinux maiii. B riamyBanHi
cTaIfioHapHoOro 0JIOKY mependaueHo KoM@opTHe Ipu-
OyBaHHA YJIEHIB POAWH pas3oM 3 marfjienTamMu. PigHi
JIIOIIM JTOTIOMATAIOTH MallieHTaM B JIIKyBaHHI Ta MOTH-
BYIOTB [0 IIIBUIKOTO BiqHOBJIeHHA. [lepeOyBanHHA ue-
HIB POAUWH 3 MallieHTaM’ MoTpebye TOOATKOBUX ILJIOIIL
Ta MPUMIIIEHb B CTAI[iIOHAPHOMY 6JIOIli: TUXa KiMHATA,
ciMeliHa KiMHATA Ta 1H.

B 610111 BifyisteHHA HepexiHol peabutiTarii ocobu-
BA yBara BiJBOAUTHCA POGOTI eproTepaneBTiB. Ix misfib-
HICTb HaIpaBJIeHA Ha aJanTyBaHHA MAIli€eHTIB JI0 HO-
BOT'0 CTaHy 1X (Pi3MUHOT0 CTAHY, HABUUTH BUKOHYBATU
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IIO/IEHH] CIIpaBU B yMOBaX OTPUMAaHUX TpaBM. Tomy
MIPUMIIIIEHHA TOBUHHI BPaX0ByBaTU POOOTY IAIlIE€HTIB
3 eproreparieBTaMu 1Py BUKOHAHHI BCIX ITOBCAKIEH-
Hux faiti. Kpim pobotu 3 maifieHTamMu eprorepamneBTu
MPAaIOTh TAKOXK 3 iX pigHuMuU. B TicHii B3aemomii
THallieHTiB, MeOIIePCOHAJLy, Ta WIEHIB POJUH BiCHKO-
BOCJIY:KOOBITIB — HAPOMKYEThCA 1HANBIIYAJIbHUHA pe-
ablTiTaIliiHIH MUIAX KOKHOTO malrienty. PexomeHnmo-
BaHa (QYHKI[IOHAJbHA CXeMa BiffiJIeHHA IIepeXigHol
peabisiTallii B aMepUKaHChKUX I[TeHTPax IpecTaBIeHa
Ha puc. 3. BizMiHHOIO PHCOI0 TAKUX BigIlJIeHb € MiHi-
MaJIbHA KIJIBKICTh MEOUYHOI'0 00IaJHAHHA TA aKI[CHT
Ha Mo6yTOBy afanTariio. TpeHyBaJbHI anapTaMeHTu
iIMITYIOTBH THIIOBY KBapTUPY, aJalTOBaHy 0 IIOTPeD
0ci0 3 IHBaJIITHICTIO, III0 JO3BOJIAE IMaIliEHTaM BiTHOB-
JIIOBAaTH HABUYKU CAMOCTIMHOTO JKUTTA 11032 MeKaMU
MenuuHoro 3akiany. Ha dyHKITioHabpHINA cxeMi aMmepu-
KaHCBKHX pealblIiTaIliiHIX IIeHTPIB OJIOK ITPOKUBAHHSA
Pes3ueHTIB PO3TAIIIOBYETbCA 00a6id 3eJIEHUX 30H, IO
MTIKPECITIOE BAYKJIUBICTh PEKPEATiITHOTO cepeIoBUIIa.
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Jrcepenio: cknameHo aBTopoM Ha 0CHOBI [5]

Mo Takux 30H HaJIeKaTh CIIOPTUBHI MAaNIaHINKH,
OPOTYJIAHKOBIL JOPIYKKY, 03€JIeHEeH] J1a0i pUHTH, TUTAYL
IPOCTOPH, BIAKpUTI 6aceiiHu, aJIbTaHKN Ta JIaHamad-
THI KoMI103uIlii. PekpearifiHi 30HU TaKOK CJIYTYOThb
TpeHyBaJIbHUMU MalgaHYUKaMU [IJiA MepecyBaHHA
B iHBaJiiHOMY Bi3Ky a60 Ha mpoTe3ax. BoHM MaioTh
Pi3Hi THIM TOKPUTTA (rpaBiii, acasibr, 3eMJIsA) Ta mepe-
IIIKOJTH, 1[0 iIMITYIOTh peajibHi YMOBU — CXOJIH, IIOPOTH,
MaHaycy. 3HaUHA yBara IpUIiJIAeThCA COLiari3armii:
nependadeHo MPOCTOPU OJIA CIIJIKYBAHHSA IAIli€HTIB,
EepPCOHAJLy Ta POAUH — KadeTrepil, 30HM ICHUXO0JIOITUHOT
OiATPUMKH, irpoBi KiMHaTtu. PeabisiTaiisa Ha 1IbOMY
erari BKJIIoUae cydacHi Texuosiorii — VR-teparrito, po-
0oTm30BaHI mpoTesH, i POKyCyeThCA HA MEHTAJIBHOMY
3I0POB’T Ta HABUYKAX aaIITAIlil.

AwmOyaTopHe BifIijieHHSA — e HaWO1IbII coifia-
JIi30BaHUH OJIOK B peabiiTamiiiHOMy ITeHTpPi, i TOMy
HANOLIbII MTUHAMIUHUN 1 THYYKWH IIPU TPOEKTYBAHHI.
PexomenpoBana mjisa gyHKIiOHAJIBHA cxeMa aMOyJia-
TOPHOTO BigIlJIeHHA IIpeicTaB/IieHa Ha puc. 4.

@i3Huna Ta NCHXOIOTIvNa peabiiTariis

I: CortianbHa amanTaris



// International scientific journal «Internauka» // N2 10 (177), 2025

// Architecture //

O6’emHaHHA B paMKax OQHOTO0 peadiiIiTaiiiiHoro
KOMILJIIEKCY BiJUTIJIEHHSA CTAlliOHADY, TTepexiTHoI peabiTi-
Tarrii Ta amOyJIaTopii JJ03BOJIAE 3AITPOECKTYBATH €IUHUIA
opocTip AJA peablriTamii Y MEQUYHOIO CYIPOBOIY
(puc. 5).

ITi Tpu mozmyuti: cramionap, mepexigHa peabigiTanisa
Ta am0yJIaTopiA — MOKYTh 00’ €IHYBATHUCA B €IUHUMI
peabiiTamiiHui KOMILJIEKC Ta MaTU CITLJIbHI peabi-
JiTaIiifHi 30HU, 30HU CILJIKYBaHHSA, Ta pPeKpealriiHi
npocropu. Takwuit migxin 61Ibr e(DeKTUBHUIM, HIM IJIA
KOKHOTO BiJIJTIJIEHHSA ITPOEKTYBATH CBOI peadiTiTariiHi
30HM Ta PeKpeariiHi IIPOCTOPH.

o aMmOysiaTopHOT0 BiggijIeHHA, & TAKOXK 0 1HTE-
TPOBAHOI'0 KOMILJIEKCY, MOKYTh TPUMHUKATH KOH(EPEHI]
3asy, KabiHeTH CoIiaJIbHUX POOITHUWKIB, HABUYAJIbHI
KJtacu, pekpeairiiiai souu, CITA, 6aceiitiu, cCiopTUBHIL
MalIaHYWKH, TIIIOXITHI JOPIKKU IJIA IIPOTYJIAHOK,
MalIaHYUKN OJIS TPeHYBaHHSA HABUYOK BOMIHHSA, Ka-
(heTepii Ta MarasuHU, IrpoBi ILIOM[ALKN OJIA OiTEll,
To1fo. Lleit 6JI0K Moke PO3IIUPIOBATUCA B 3aJIEIKHOCTL
Bix (hyHKILIH, AKI HeoOXimHO OyTu BUKOHyBaTu. Pesysin-
TaTU HAIIOTO OCJIPKeHHA IATBEPIKYIOTh aKTyaJlhb-
HICTb KOMILJIEKCHOT0, MYJIbTUIUCITUILTIHAPHOTO ITiIX0Ly
10 apXiTeKTYPHOTO IMMPOEKTYBAHHA pPeadiIiTaiiHuxX
IIEHTPiB OJIA BiliCBKOBOCJIY:KOOBIIIB, 3 YpaxyBaHHAM
(hismuHMX, IICUXOIOTIUHMX, COI[IAJIBHIX Ta €KOJIOTTUHMIX
UYMHHUKIB, AK CHHTE3y YKPATHCHKOTO T4 aMEePUKAHCHKO-
T0 JIOoCBify.

BucnoBku. B Ykpaini cucrema pea6iitarii Biii-
CBbKOBOCJIY:KOOBI[iB mepedyBae Ha eTari aKTUBHOTO
(bopMmyBaHHsA, 110 3yMOBJIEHO AK MacmTabaMu I10B-
HOMACIITAOHOI BifiHM, TAK 1 HEOOXITHICTIO aganTarii
MIXKHaPOTHOTO JIOCBIMY IO HAITIOHAJIFHOTO KOHTEKCTY.
Ha ocuoBi mpoBeneHoro mocaipKeHHA chOopMyTLOBAHO
HUBKY PeKOMeH/IAIliil, CIPAMOBAHUX Ha BIOCKOHAIEHHS
apxXiTeKTypHO-(PYHKIIIOHAIBHOI MofesIi peabiriTaliiii-
HUX [EHTPIB /1A BiliCBKOBOCJIY?K0OBI[iB B YKpaiHi.

ITo-mepiite, DOITIIBHUM € IHTETrpPyBaHHA MIKHAPOI-
HOTO JIOCBIJy, 30KpeMa afanTaiid QyHKI[I0HAJIbHUX
cxeM, peastrizopanux y rieaTpax PRC, NICoE ta DNRC,
BIJITIOBI/THO /10 YKPATHCHKUX peaJtiil, PeCypCHUX MOKITHU-
BOCTel Ta HOpPMATUBHOI 6a3u.

ITo-mpyre, BaxkIMBO 320€3I1€UNTH MOMYJIBHICTE 1 IIPO-
CTOPOBY THYUYKICTh IPOEKTOBAHUX II€HTPIB, IO T03BO-
JIUTH TpaHchOPMYyBaTH IXHIO CTPYKTYPY 3aJI€KHO Bif
THILY TPaBM, IPOQLI0 HAIIEHTIB Ta eTamy peabiiTariii.

TpeTiM HampAMOM € TICHUXOJIOTIUHA OpieHTAaIlld
apXiTeKTYPHOI'0 CepefoBUINa, AKa Iependavdae BUKO-
PUCTaHHA TEKCTYP, OCBITJIEHHS, KOJIbOPOBUX PillleHb
Ta aKyCTUYHUX XapPaKTEePUCTHUK [JIsI CTBOPEHHS eMO-
LiTHO KOM(MOPTHOrO IIPOCTOPY, COPUATIIMBOTO AJIA Bif-
HOBJIEHHH.

YeTBepToI0 peKOMeHIAIlEI0 € 3a0e3MeUeHHA YMOB
IIJIS y4acTi POOWHU B mpolieci peabiiTalrii, 30KpemMa
uepes CTBOPEHHA CIIelliaJIbHUX 30H mepe0yBaHHA, 1110
CIIPUAIOTH COLIAJIBHINA MIATPUMII IaIieHTiB Ta (op-
MYBaHHIO CIMEITHO OpieHTOBaHOrO Iigxony. BuBenena
HANOLIBIN y3araJbHIOUYa (PYHKIIOHABHA cXeMa [JIsd
Bararo-dyHKmioHaIBHOTO peadlTiTaliifHoro KOMILIEKCY.

I HaperTi, HEOOXiTHO POSIIUPUTH AOCTYII 10 peadi-
JITamifHUX TIOCIYT HA PiBHI I'PoMaJ, IHTerpyBaBIIN iX
Yy CUCTeMy IIepBUHHOI MEIWUYHOI JOIIOMOTH, 110 J03BO-
JIUTH 3a6e3rmeunTy 6e3mepepBHiCTh AOVIAAY Ta 3MeH-
IIUTYA HAaBAHTAKEHHA Ha CTAI[iOHAPHI 3aKJIaIun.

OTpumaHni pesyJibTaTi IeMOHCTPYIOTh, 110 YKpaiH-
CbKa MOJIeJIb peabisiTallii BilicCbKOBOCIYKOOBIIiB I10-
CTYIIOBO HAOIMKAETHCA N0 MIMKHAPOJHUX CTAHIAPTIB,
ajie BOHA IOTpedye IT0JAJIBIION0 CUCTEMHOTO PO3BUT-
Ky, 0COOJIMBO B acCIIeKTaxX KaJapoBOro 3abel3mnedyeHHA,
apxiTeKTypHOI aganrariii Ta iHTerparii poguHHOTO
KOMITOHeHTa. BogHoUuac, HAABHICTh TAKUX IEHTPIB
ax RECOVERY rta Superhumans, cBigunTh mnpo 1mo-
TEeHI[iaJ AJIA MaciITabyBaHHA Ta BIIPOBA/KeHHA HaTi-
KpaIuX CBITOBUX NPAKTUK.
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INVESTMENT ATTRACTIVENESS OF THE
CONSUMER GOODS SECTOR DURING RECESSION:
SUCCESS FACTORS FOR ENTERPRISES FROM
DEVELOPING COUNTRIES
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Summary. The relevance of the study is determined by the growing role of the consumer goods sector as a stabilizing element
of national economies during periods of recession, particularly in developing countries. In light of limited investment resources and
shifting global priorities, enhancing the investment attractiveness of this sector requires a systematic analysis of the factors that
ensure its resilience, flexibility, and ability to adapt to the challenges of an unstable macroeconomic environment. The purpose of
the article is to identify the key factors shaping the investment attractiveness of the consumer goods sector during recessionary
periods, with a focus on the operational specificities of enterprises in developing countries, and to develop, on this basis, practical
recommendations for strengthening their resilience and ability to attract investment under conditions of economic instability.

Methodology. The study applies a systems approach, structural-functional analysis, elements of economic and statistical
modeling, and a logical-inductive method to formulate recommendations based on identified trends. Results. It has been estab-
lished that during recessions, investors tend to shift capital toward less volatile sectors with predictable demand, particularly
the consumer goods sector, which maintains stable demand for basic products. It has been found that demand stability, pro-
duction localization, short investment horizons, and the growing role of local investors are key drivers for sustaining investment
attractiveness. A structural model of investment attractiveness has been developed, reflecting the interaction of macroeconom-
ic, sectoral, and business-level factors. Scientific novelty. A comprehensive model for forming the investment attractiveness of
consumer goods enterprises in developing countries is proposed for the first time. This model integrates intra-sectoral charac-
teristics, investor behavioral patterns, and the specific challenges of economic instability. Conclusions. It has been established
that the consumer goods sector in developing countries demonstrates relative resilience to recessionary shocks and can serve
as a priority area for investment, provided that business processes are properly adapted and state support is ensured. Key bar-
riers to increasing attractiveness have been identified, including regulatory fragmentation, infrastructure constraints, and a lack
of financial instruments for SMEs. Prospects for further research. Further empirical testing of the proposed model in regional
contexts is recommended, particularly within the framework of Eastern European economies.

Key words: economic instability, production localization, investor behavior, business adaptability, institutional barriers.

ntroduction. Statement of the problem in gen-

eral and its connection with important scientific
or practical tasks. In the context of global economic
instability caused by recessionary processes, the issue
of investment attractiveness of real sector industries is
becoming particularly relevant. The consumer goods
sector, which is traditionally considered less sensitive to
cyclical fluctuations than other sectors, is experiencing
complex dynamics in the recession: on the one hand,
there is relatively stable demand for basic goods, while
on the other hand, access to finance is deteriorating,
competition for consumers is intensifying, and logistics
and currency risks are changing. These challenges
are particularly acute for companies from developing

countries, which are often characterized by limited
access to capital, unstable regulatory conditions, and
vulnerability to external economic shocks. In this con-
text, the problem arises of identifying the key factors
that shape the investment attractiveness of the con-
sumer goods sector in a recessionary period for com-
panies operating in emerging markets. This, in turn,
requires the development of a theoretical framework
for assessing investment attractiveness, taking into ac-
count macroeconomic, institutional and intra-industry
determinants, as well as the search for practical models
of business adaptation to new investment conditions.
The solution to this problem is of double importance:
from a scientific point of view, it allows to deepen the
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understanding of investment mechanisms in the context
of crisis cycles, and from a practical point of view, it
contributes to the sustainability and competitiveness
of enterprises from developing countries through the
formation of effective investment attraction strategies.

Literature Review. The analysis of scientific pa-
pers allows us to distinguish four main approaches to
studying the investment attractiveness of consumer
goods enterprises in a recession. The first direction
represents the conceptual framework for the forma-
tion of investment attractiveness in the context of
sustainable development, institutional environment
and macroeconomic transformations. The study by
N. Petrukha and V. Brych substantiates that insti-
tutional mechanisms, in particular access to finance,
the effectiveness of state support and tax policy, sig-
nificantly affect the attractiveness of investing in the
agricultural business, which is related to the produc-
tion of consumer goods [13]. The work of S. Petrukha,
K. Klymenko and N. Petrukha analyzes the relation-
ship between the rural economy and public finance,
where investment activity is considered as a derivative
of fiscal reconstruction and intersectoral redistribution
of resources, which creates the basis for the expansion
of FMCG production in the regions [14]. A. Shlapak,
0. Ivashchenko, and K. Nikoniuk study the marketing
strategies of international companies in the FMCG
market, focusing on the peculiarities of adaptation to
an unstable economic environment, which also affects
the investment attractiveness of the sector [19]. V. An-
tonenko, Y. Liashok, O. Popova and co-authors in the
context of post-war recovery of Ukraine emphasize the
importance of consolidating investment mechanisms
and building confidence in the domestic market, in par-
ticular in the production of essential goods [2]. In his
study of the innovation and investment attractiveness
of the regions of Ukraine, S. Poliatykin points out the
critical role of access to financial resources, innovative
infrastructure and educational capital to stimulate in-
vestment activity, which fully correlates with the needs
of the FMCG sector [16]. Further research should fo-
cus on developing models of institutional support for
investment activity in the FMCG sector, taking into
account the phases of the economic cycle.

The second area combines empirical studies of the
factors that shape investment attractiveness in the
sectoral and regional context. A. Solodkovsky analyzes
how macroeconomic fluctuations affect the functioning
of FMCG companies’ network structures, in particular
through changes in consumer behavior and the trans-
formation of logistics models [20]. I. Umantsiv, I. Cher-
leniak, V. Prykhodko, Y. Sonko and co-authors have
developed an integrated model for assessing the invest-
ment attractiveness of economic sectors, demonstrating
the relevance of such parameters as profitability, inno-
vation, human resources and competition to assess the
attractiveness of FMCG enterprises [22]. In her study,
W. Roswinna reveals the potential of the regions of
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developing countries to attract investment through the
implementation of strategies spatial balance, which can
be applied in the policy of decentralization of FMCG
production [18]. O. Yikici and T. Over Ozcelik substan-
tiated the feasibility of using multi-criteria models
for making investment decisions in the FMCG sector,
emphasizing the importance of taking into account not
only financial but also strategic, market and reputa-
tional factors [24]. J. Binda, M. Prokopenko, A. Ramsky
and co-authors carried out an applied assessment of
the investment attractiveness of industrial enterprises,
taking into account financial ratios and risk-oriented
indicators, which should be adapted to the FMCG in-
dustry [3]. Further research in this area should focus
on the development of sectoral indicators of investment
attractiveness adapted to the conditions of instability
and regional uneven development.

The third area covers the modeling of institutional
interaction and sustainable investment in the context
of global challenges. In their study, B. Moskalenko,
0. Liuliev, and T. Pimenenko demonstrate the depen-
dence of the investment attractiveness of countries on
the quality of the institutional environment, and also
emphasize the expediency of integrating the principles
of sustainable development into the strategic planning
of FMCG companies [11]. K. Hockerts, L. Hehenberger,
S. Schaltegger and co-authors proposed the “impact
investing” approach as a guideline for investors inter-
ested in combining financial profit and social impact,
which is becoming relevant for FMCG companies,
especially in the segment of environmentally sensi-
tive products [7]. Trusova N.V., Cherniavska T.A.,
Kirillov Y.Y. and co-authors in a cross-country anal-
ysis proved that foreign direct investment flows are
significantly dependent on political factors, among
which market transparency, economic freedom and in-
frastructure accessibility are crucial for the consumer
goods sector [21]. Further research should focus on the
development of complementary institutional models
for stimulating sustainable FMCG investments in the
context of crisis policy.

The fourth area concerns analytical modeling and
digital methods for assessing investment attractive-
ness. B. Moskalenko, O. Liuliev, T. Pimenenko and
co-authors create a structural and functional model
of the impact of institutional factors on the attrac-
tiveness of investment in the context of sustainable
development, which can be adapted for the FMCG
sector in countries with transformational economies
[12]. J. Bruneckiene, R. Jucevicius, 1. Zykiene and
co-authors demonstrated the possibility of using neu-
ral networks to assess the investment attractiveness
of European countries, taking into account the com-
petencies necessary for strategic decision-making,
which can be extrapolated to the level of transnational
FMCG investments [4]. T. Pilewicz, N. Derlukiewicz,
A. Mempel-Sniezyk and co-authors analyzed the re-
lationships between entrepreneurial activity, market
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orientation and transaction costs, which allows iden-
tifying key barriers to attracting investment in local
FMCG markets [15]. Further research should focus on
adapting digital analytical methods to the specifics of
the FMCG sector, taking into account the high dynam-
ics of demand, short product life cycle, and fluctuations
in logistics costs.

Thus, current research shows that increasing the
investment attractiveness of the FMCG sector in a re-
cession requires a comprehensive combination of in-
stitutional reforms, strategic marketing, and digital
valuation tools.

Identifying previously unresolved parts of
the overall problem. Despite the existence of thor-
ough research on the general patterns of investment in
a recession, a number of aspects remain insufficiently
studied. In particular, there is no comprehensive anal-
ysis of the specifics of the consumer goods sector in
developing countries, where vulnerability to external
shocks, limited access to investment resources, and
high social importance of basic demand are combined.
The behavioral patterns of investors in this segment,
the intra-industry factors that determine the sustain-
ability of enterprises, and the structural barriers that
hinder the deployment of investment activity in times
of crisis are not sufficiently studied. In addition, there
is a lack of conceptual models that allow for a holistic
assessment of investment attractiveness, taking into
account the local context.

The proposed study aims to fill these gaps by build-
ing an integrated model of investment attractiveness
formation that takes into account macroeconomic,
institutional and intra-industry parameters. Based
on a systematic approach and analysis of empirical
data, the key factors that ensure the adaptability
of enterprises in unstable conditions are identified,
and practical recommendations for improving the ef-
ficiency of investment strategies are developed. This
allows not only to deepen the scientific understanding
of the phenomenon under study, but also to ensure

the applied value of the results for public policy and

business.

Formulation of the objectives of the article
(statement of the task). The purpose of the article
is to identify the key factors affecting the investment
attractiveness of the consumer goods sector in a reces-
sion, with a special emphasis on the specifics of the
functioning of enterprises in developing countries,
and on this basis to formulate recommendations for
improving their sustainability and ability to attract
investment in the face of economic instability.

In order to achieve this goal, the article solves the
following tasks:

* To analyze the role and dynamics of the consumer
goods sector in developing countries during the re-
cession, taking into account the specifics of demand,
localization of production and macroeconomic context.

¢ Identify investment trends and behavioral models of
investors, as well as build a model for the formation
of investment attractiveness of consumer sector en-
terprises in conditions of economic instability.

¢ Identify barriers to the implementation of the invest-
ment model in the practice of enterprises and develop
practical recommendations for its application in the
context of the global recession.

Results and Discussion. The consumer goods
sector covers the production, distribution, and sale of
everyday products, including food, household chemi-
cals, textiles, and hygiene products. In times of reces-
sion, it performs a stabilizing function in the economy,
as demand for basic goods remains high even when
household incomes decline. This is especially true for
developing countries, where the structure of household
consumption expenditures is much more sensitive to
price fluctuations, and the sector itself often accounts
for a significant share of gross value added. Interna-
tional institutions usually refer to such countries as
those with a GNI per capita below a certain threshold
(less than $13,845 according to the World Bank classi-
fication [23], regardless of their geographical location

Table 1

Characteristics of the consumer goods sector in developing countries during the recession

Aspect

Content of the characteristic

Strategic importance

Stability of demand
goods

High share of household spending on basic | Ensures predictable sales

Investment orientation
investment

The sector is attractive for conservative | Allows to maintain access to financing

Operating costs

Rising energy and transportation costs

Requires the introduction of energy-saving
technologies

Localization of production

Focus on domestic resources and markets

Increases adaptability in times of global
shocks

Regulatory burden
procedures

Complicated certification and compliance | Slows down scaling and innovation

Institutional support

or targeted

Government support programs are limited | Critical for SMEs in times of crisis

Source: compiled by the author based on [13; 19; 16; 20; 11; 12]
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or membership in economic associations. In the context
of the global recession, these economies face increased
risks of production destabilization, which makes the
analysis of the consumer goods sector particularly im-
portant for assessing macroeconomic stability (Table 1).

In practical terms, the characteristics listed in Ta-
ble 1 are manifested through the specific dynamics of
production, investment, and adaptation of the sector
in developing countries. The resilience of consumer
demand allows enterprises to maintain output even in
the face of a general recession. According to Eurostat,
in 2023, the total production of food crops in the EU
exceeded 272 million tons, while a number of middle-
income countries did not record a significant decline
in basic food segments [10]. In Bulgaria, for example,
the share of domestic products in retail turnover in-
creased to 68% in 2024, reflecting a strategic shift in
emphasis to localization as a mechanism for adapting
to recessionary conditions [10].

In Ukraine, which, according to the World Bank’s
classification, belongs to the group of middle-income
countries [23], the consumer goods sector demonstrates
high adaptability despite the destruction of infrastruc-
ture, logistical difficulties, and the threat of macroeco-
nomic destabilization. According to official data, the
food production index in 2023 amounted to 91.7% of
the previous year’s level, indicating the stabilization of
production in the context of systemic transformation
(Derzhavna sluzhba statystyky Ukrainy, 2024). At the
same time, the growth of logistics costs has become one
of the key constraints: the cost of transporting grain to
ports in 2023 reached 180-200 USD/t compared to the
pre-war 30—-35 USD/t. The development of alternative
routes through the Danube and the Balkans helped
reduce the transportation burden by about 33% [8],
but the overall cost level remained high.

Despite this, the export capacity remains: in 2024,
the agri-food sector accounted for 59.3% of the coun-
try’s total merchandise exports, of which 52% were
to the EU (EY, 2025). At the same time, there is an
increase in domestic localization — an increase in the
share of national producers in the retail sector and
a reduction in import dependence. According to UCAB,

the share of domestic production in the food, household
chemicals, and hygiene products segments reached
68-70% in 2024 [8].

These examples confirm that the FMCG sector in
developing countries remains attractive for investment
due to the structural stability of demand, operation-
al flexibility of enterprises, and localized production
model. According to the EY Europe Attractiveness Sur-
vey, in 2024, the share of investment projects in basic
consumer goods in middle-income countries amounted
to 35—-37% of the total, while in high-tech sectors this
figure fell to 19% [6]. This indicates a strategic shift in
investor interest toward less volatile industries with
guaranteed underlying demand, potentially opening
a window of opportunity for developing countries, in-
cluding Ukraine.

The FMCG sector occupies a special place in in-
vestment strategies during economic downturns, as it
is characterized by stable demand and relatively low
sensitivity to macroeconomic fluctuations. As global
turbulence intensifies, investors seek to avoid high-risk
assets and reallocate capital to industries with predict-
able cash flows. In this context, investment behavior
is changing: there is less interest in cyclical sectors in
favor of basic sectors that ensure stable consumption
even in the face of falling incomes. Behavioral patterns
vary depending on the type of investor, but they are
based on the desire to preserve liquidity, avoid losses,
and secure profits based on stable demand (Table 2).

In practice, these investment trends are manifested
in the reorientation of capital towards stable segments
of the consumer sector, in particular the production of
food, hygiene products and the logistics infrastructure
that serves them. During a recession, investors avoid
assets with high cyclicality, instead choosing business-
es with predictable demand that provide regular cash
flows and have a fast capital turnover. These models
are typical for both international funds diversifying
their portfolios in regions with growing consumption
and local investors seeking to preserve liquidity in the
face of macroeconomic instability.

In Central and Eastern Europe, there is an in-
crease in investment in retail properties related to

Table 2

Investment trends and behavioral models of investors in the FMCG sector
during the economic downturn

Investment trend

Description of investor behavior

Implications for the sector

Protective reorientation of portfo-
lios

Shifting investments from industry and
real estate to consumer goods

Increase in the share of investments in
the consumer sector

Strengthening the role of dividend
strategies

Choosing companies with regular pay-
ments, even at low growth rates

Increased capitalization of stable produc-
ers

Local investors are more active

Increased domestic demand for shares of
local producers of basic goods

Promoting localization and financial
self-sufficiency of the sector

Focus on a short investment hori-
zZon

Exit from long-term innovative projects
in favor of liquid assets

Increased emphasis on working capital
and revolving business models

Source: compiled by the author based on [14; 22; 24; 3; 7; 4]
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daily consumption. In the first half of 2024, the volume
of investments in the Polish retail sector increased by
149% compared to the same period in 2023, reflecting
the growing interest in stable segments of consumer
demand [5]. At the same time, in Romania, a number
of logistics operators and food retailers have raised
additional funds from local funds and private investors
to expand warehouses and increase working capital,
which has helped to offset import fluctuations and
avoid shortages [5].

These examples illustrate how short-term investor
strategies focused on high liquidity and stable demand
are realized through investments in operationally ef-
ficient businesses. The FMCG sector thus acts as a fi-
nancial stabilizer, reducing portfolio risks in times
of economic volatility and at the same time creating
conditions for the growth of businesses in developing
countries.

In the area of attracting investment by consumer
sector enterprises in developing countries, the need for
a systematic tool that would allow them to align their
internal business strategies with investors’ expecta-
tions in the face of economic instability is of particular
importance. The absence of holistic approaches to cre-
ating investment attractiveness in segments with low
margins, high dependence on logistics and regulatory
pressure necessitates the development of an applied
model. Unlike traditional models for assessing com-
petitiveness, the proposed design focuses not on com-
parative advantage, but on the ability of an enterprise
to transmit signals of sustainability, adaptability, and
efficiency to investors in a crisis environment. The
model combines institutional and regulatory condi-
tions, intra-industry logic, and managerial factors that

Initial stability market

Operational adaptability

Institutional compliance

Financial structure liquidity

Reputation and investment

signal

determine the perception of an enterprise as an invest-
ment object. Its purpose is to serve as an operational
basis for strategic decisions on business positioning in
the investment field (Figure 1).

In practical terms, this model allows enterprises in
developing countries to consistently form an investment
image based not only on current financial performance,
but also on the ability to function in a long-term envi-
ronment of instability. The first step is to determine
the initial stability: the availability of guaranteed de-
mand, basic production resources, and a focus on the
domestic market. This creates the basis for a predict-
able operating cycle. Next, operational adaptability
involves cost optimization, the introduction of digital
technologies, the expansion of sales channels and logis-
tical flexibility. The third stage relates to compliance
with the institutional environment: compliance with
certification standards, environmental responsibility,
and corporate transparency. The fourth pillar is fi-
nancial structuredness, which means clear financial
statements, a balanced ratio of assets and liabilities,
and financial self-sufficiency. The final stage involves
the formation of a positive investment signal, which is
transmitted through the company’s reputation, open-
ness to partnerships, participation in industry initia-
tives, and the ability to communicate its sustainability
to investors. Thus, the model serves as a universal
benchmark for consumer goods companies operating in
countries with a high level of macroeconomic volatility.
It allows not only to improve attractiveness for exter-
nal capital, but also to optimize internal management
processes in line with market expectations.

In developing countries, the process of creating
and maintaining the investment attractiveness of

+Stable demand, basic production capacity, domestic

Flexible cost management, technological mobility, multi-
channel approach

* Availability of mechanisms for regulatory compliance,
ESG compliance

 Transparent reporting, moderate debt burden, asset

«Strategic communication, investment brand, reliability in
partnership

Fig. 1. Model of formation of investment attractiveness of consumer sector enterprises in developing countries
Source: author’s own development
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consumer sector enterprises faces multifactorial barri-
ers caused by both external macroeconomic conditions
and internal institutional, structural and managerial
constraints. One of the main problems is the high level
of regulatory turbulence, which creates a constant
state of uncertainty for investors and complicates long-
term planning [13]. Frequent changes in tax policy,
exchange rate volatility, limited access to preferential
financing instruments, and excessive complexity of
certification procedures reduce the attractiveness of
domestic enterprises as investment targets [2].

In addition, the low quality of the institutional in-
frastructure, including weak investor protection, limit-
ed independence of the judiciary, and high corruption
risks, is a significant obstacle that creates a negative
investment image internationally [22]. For consumer
sector companies, these risks are exacerbated by addi-
tional challenges related to high energy dependence,
supply chain instability, and price volatility for raw
materials [20]. In many cases, businesses do not have
the institutional capacity to effectively communicate
their potential to external stakeholders due to the lack
of strategic communication tools, transparent finan-
cial reporting, or an ESG profile that meets investor
expectations [14; 7].

Finally, a significant number of enterprises operate
in underdeveloped cluster or cooperative structures,
which reduces their ability to collectively attract in-
vestment, share innovations, or share resources [19].
All of this indicates the need not only to build a formal
model of attractiveness, but also to create conditions
for its effective implementation, which involves over-
coming both structural and behavioral barriers to in-
vestment development.

Effective application of the model of formation of in-
vestment attractiveness of consumer sector enterpris-
es in developing countries requires adaptation to the
specifics of the global recession, which is accompanied
by instability of financial markets, shifting investment
priorities and increased competition for limited re-
sources. In this context, the practical implementation
of the model should be based on the synergy of three
key components: internal readiness of the enterprise
to attract investments, strategic communication with
potential investors, and adaptive interaction with the
institutional environment.

First and foremost, companies must ensure an
adequate level of transparency and predictability of
their operations by introducing high-quality financial
reporting, validating their business model, demon-
strating their ability to achieve operational stability
and adhering to energy and resource efficiency prin-
ciples. In a recessionary environment, short-term li-
quidity and capital turnover are of particular impor-
tance, which involves optimizing production processes,
reducing logistics costs and implementing localized
solutions. At the same time, it is important to develop
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an investment profile of the company that takes into
account the needs of target investor groups, in partic-
ular funds focused on stable sectors with low volatility.

As part of the communication loop, the company
should consistently build its own investment brand,
including through open data, ESG reporting, digital
project presentation platforms, and participation in
specialized exhibitions and forums. This helps to neu-
tralize the effect of the country’s overall risk and shift
the investor’s attention to the specific benefits of the
business model. An important element is also joining
cooperative initiatives — clusters, business alliances,
associations — that increase creditworthiness and re-
duce the cost of access to financial resources.

On the institutional side, the effectiveness of the
model depends on the existence of partnership programs
between the private sector and the state, in particular in
the areas of investment guarantee, risk insurance, grant
or concessional financing of transformation projects. For
enterprises from developing countries, it is also advis-
able to use international technical assistance programs,
participate in intergovernmental initiatives, and engage
advisory support in structuring transactions.

Thus, the practical application of the model involves
not only internal restructuring of enterprises to im-
prove their financial, operational and environmental
efficiency, but also active positioning of themselves as
an attractive asset amid global instability. This makes
it possible to turn the crisis into a window of opportu-
nity and strengthen the position of consumer sector
companies in the investment ecosystem.

Conclusions. The study found that the consumer
goods sector in developing countries remains attrac-
tive for investment even in a recession due to stable
demand, localization opportunities and relatively low
sensitivity to economic fluctuations. These factors pro-
vide companies with basic operational stability and
maintain investor interest in times of instability.

The article analyzes shifts in investment behavior:
there is a growing interest in short-term investments
in stable sectors, and the role of domestic investors
is increasing, which partially compensates for the re-
duction of international capital. At the same time,
existing institutional barriers, high logistical costs,
and fragmented regulation hinder the realization of
potential, especially for SMEs.

The proposed model of investment attractiveness
formation allows for a structured alignment of the
internal capabilities of an enterprise with the expec-
tations of investors and external conditions. Its appli-
cation helps reduce risks and increase confidence in
enterprises in unstable economies.

Further research should focus on empirical vali-
dation of the model in specific regions, assessing the
effectiveness of incentive policies, and comparing local
and global strategies to support investment attrac-
tiveness.
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Summary. The article substantiates the theoretical and methodological foundations of auditing value added tax (VAT)
settlements at manufacturing enterprises and systematizes approaches to identifying audit risks. The relevance of the topic is
determined by the growing importance of accurate VAT accounting and control under conditions of tax digitalization. The author
emphasizes the modernization of audit procedures in accordance with the requirements of electronic tax administration and the

use of analytical technologies to improve the reliability of financial reporting.

The study is based on a risk-oriented approach to auditing tax settlements and applies general scientific and special meth-
ods such as analysis and synthesis, induction and deduction, comparative, documentary, and economic-statistical analysis.
A structured model of the VAT audit process has been developed, including planning, analytical procedures, internal control

testing, and the formation of an audit opinion.
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The article proposes a comprehensive methodology that combines classical documentary verification with digital analytical
tools. Implementation of a risk-oriented audit model shortens audit duration, reduces audit risk, and enhances the accuracy of
VAT accounting. The results confirm the effectiveness of integrating internal control with the electronic VAT administration system.

Key words: audit, value added tax, audit risk, tax control, EAS VAT, internal control, audit digitalization, risk-oriented ap-
proach.

AHoTaUif. Y CTatTi 00/pyHTOBAHO TEOPETUKO-MEeTOGMYHI 3acagu ayguTy PO3PAxyHKiB 3 Mogatky HA gogaHy Bap-
TicTb (M11B) Ha BUPOOHMYMX NIGNPUEMCTBAX TA CMCTEMATM30BAHO Migxogu go igeHTudikalii ayguTopcbkux puankiB. Ak-
TYQ/IbHICTb TeMU BU3HAYAETCS 3POCTAHHAM PO goCTOBIpHO20 00/iKy Ta KOHTpono [1[]B B ymoBax um@posisauii nogar-
KOBMX MpoOLeciB. ABTOP GKLEHTYE yBA2y HA MOQEepHi3aLii ayguTopCbKkmx rpoueqgyp BIgMoBigHO O BMMO2 €/l1eKTPOHHO20
agMiHICTPYBAHHSI MOGATKIB i BUKOPUCTAHHI GHANITUYHNX TeXHOM02iN gsi NigBuLLeHHs! OCTOBIPHOCTI PiHAHCOBOI 3BITHOCTI.
JocnigxeHHst 6a3yeTbCs HA PU3MK-OPIEHTOBAHOMY MigX0gi go ayguTy NOgaTKOBUX PO3PAXYHKIB i [PYHTYETbCS HA 3ACTOCYBAHHI
302a/IbHOHAYKOBMX | CreuianbH1X MeTogiB — aHanidy i CuHTesy, IHgyKuUil Ta gegykuil, nopiBHANbHO20, OKYMEHTAbHO20 #
€KOHOMIKO-CTATMCTUYHO20 aHAni3y. Po3pob/ieHo CTPyKTypoBaHy mMogenb npouecy ayguty [1[B, aKka OXOMIoE eTanu naaHy-
BAHHSI, MPOBEgeHHsI HAMTUYHUX MPoLiegyp, TECTYBAHHS BHYTPILLHb0O20 KOHTPOJIO TA hOPMYBAHHS AYgUTOPCbKO20 BUCHOBKY.

3anponoHOBAHO KOMI/IEKCHY MeTOGUKY, LLO MOEGHYE KAACUYHY JOKYMEHTA/IbHY NepeBipKy 3 LM@pPoBUMM iHCTPYMeHTamm
aHanizy. BnpoBagxeHHs pu3nK-OpiEHTOBAHOI MOgesi GO3BOJISIE CKOPOTUTM TPUBAAICTb NepeBipky, 3HU3UTK PiBeHb ayguTop-
CbKO20 PU3MKY TA MigBULMTYI TOYHICTb 00Ky M/B. Pe3ynbTat NigTBepgx)ytoTb ePeKTUBHICTb iHTe2paLii BHyTPILLIHbO20 KOHTP-

0J110 3 e/IeKTPOHHOIO CUCTeMOKO agMiHIiCTpyBaHHA 1/B.

KnrouoBi cnosa: aygut, nogatok Ha gogaHy BapTiCTb, AygUTOPCbKMI PU3NK, MOGATKOBMI KOHTPO/Ib, CEA /1B, BHYTPILLHI/

KOHTPO/Ib, UMPOBI3AList AYgUTY, PU3NK-OPIEHTOBAHMIA MigXig.

tatement of the problem in general terms and

its connection with important scientific or
practical tasks. The organization of value added tax
(VAT) audit at manufacturing enterprises is a complex
process that requires a comprehensive methodological
approach. The relevance of this topic arises from the
constant changes in Ukrainian tax legislation [1], the
digitalization of accounting systems, and the increased
attention of regulatory authorities to the accuracy of
VAT reporting.

Inaccurate formation of tax liabilities and credits
leads to significant financial risks, including penalties
and loss of enterprise reputation. Given the high share
of VAT in budget revenues, strengthening audit con-
trol over its settlements becomes a key task for both
internal and external auditors [2].

In the context of the digital economy, the imple-
mentation of electronic VAT administration (EAS VAT)
has created new opportunities for improving audit
transparency and reliability. However, it has also in-
troduced challenges related to verifying large volumes
of electronic data and assessing the effectiveness of
internal control systems [3]. This necessitates the de-
velopment of updated audit methodologies adapted to
the technological realities of enterprises [4].

Analysis of recent research and publications.
Theoretical and practical aspects of auditing VAT set-
tlements have been investigated by both domestic and
foreign scholars. In particular, Nazarova K. O. (2023)
explored the conceptual framework of tax control un-
der digital transformation, emphasizing ERP-based
automation of audit processes [3]. Markuts V.I. and
Kyzenko O.0. (2023) highlighted the role of digitali-
zation in resource management audits, linking it to
improved data reliability [5].

52

Doliuk A.V. (2021) analyzed tax accounting and
control as audit objects, noting the importance of har-
monizing internal control with external audit proce-
dures [6]. Kurhan N.V. (2020) investigated ERP sys-
tem selection for accounting and auditing, emphasizing
integration of audit tools with accounting systems [7].
Among foreign researchers, Smith J. (2018) developed
an audit risk model for indirect taxes [8], while John-
son R. and Miller T. (2020) proposed a risk-oriented
approach using electronic evidence [9].

However, existing studies mostly focus on digita-
lization or theoretical aspects of tax audits without
sufficient attention to the methodological specifics of
VAT auditing in manufacturing enterprises. This gap
justifies the need for developing an integrated audit
model that combines risk assessment with analytical
technologies.

Formulation of the article’s objectives. The
purpose of the article is to substantiate the theoret-
ical and methodological principles of VAT audit at
manufacturing enterprises and to develop practical
recommendations for improving the efficiency of VAT
verification under digitalized accounting systems. To
achieve this purpose, the following objectives were set:
— to define the economic essence and legal framework

of VAT auditing;

— to analyze modern approaches and risks associated
with VAT settlements;

— to develop a risk-oriented model of audit procedures
adapted to digital control tools;

— to formulate practical recommendations for improv-
ing audit reliability and efficiency in manufacturing
enterprises.

Presentation of the main research material.
The overall logic of the VAT audit system — including
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the interrelation of audit stages, analytical procedures,
and risk assessment — is illustrated in Figure 1.

The object of the study is the process of auditing
VAT settlements at a manufacturing enterprise.

The subject of the study encompasses the theoreti-
cal, methodological, and organizational aspects of VAT
auditing aimed at improving the reliability of financial
information.

The methodological basis of the research includes
general scientific and special methods, such as analysis
and synthesis, induction and deduction, comparison,
generalization, economic and statistical analysis, as
well as methods of logical synthesis and documentary
verification.

Based on the conducted analysis, it can be conclud-
ed that modern researchers primarily focus on the
digitalization of audit processes, yet insufficient atten-
tion is paid to the specifics of VAT auditing in manu-
facturing enterprises, where technological features of
operations significantly influence the formation of tax
liabilities and tax credits.

Therefore, further research should aim to develop
an integrated approach to the audit of VAT settlements
that combines traditional audit procedures with elec-
tronic data analysis tools and comprehensive evalua-
tion of internal control systems.

Despite the considerable scientific interest in the
issue of tax audit, several aspects remain insufficiently
developed, particularly in the context of manufacturing
enterprises.

An analysis of current publications shows that re-
searchers mainly focus on theoretical or organization-
al aspects of tax auditing, while the methodological
features of auditing VAT settlements are covered only
fragmentarily [3; 5-9].

In particular, the works of Nazarova K. O. [3] and
Markuts V.I. [5] define the role of digital technologies
in controlling tax settlements but do not present a sys-
tematic approach to assessing audit risks when veri-
fying VAT-related operations. The authors emphasize

the importance of automating audit procedures but

overlook the formation of control checkpoints for ver-

ifying tax credits and tax liabilities.

Doliuk A.V. [6] and Kurhan N.V. [7] explore the
relationship between internal control systems and
audit effectiveness, but they do not specify a detailed
methodology for documentary verification of VAT set-
tlements, including testing the correctness of tax in-
voices, adjustment calculations, overpayment records,
and reimbursements.

In the works of foreign scholars — Smith J. [8] and
Johnson R., Miller T. [9] — models for assessing audit
risks for indirect taxes are proposed. However, these
models require adaptation to Ukrainian realities, as
they do not consider the provisions of the Tax Code of
Ukraine, the National Accounting Standards, or the
specifics of automated VAT invoice monitoring systems
(SMKOR).

Thus, based on the analysis of scientific sources,
the following unresolved issues have been identified,
which require further research:

— lack of a unified model for assessing audit risks in
VAT verification;

— need for a methodology of auditing tax credits and
liabilities adapted to manufacturing enterprise con-
ditions;

— insufficient integration of analytical and IT tools
into the audit process;

— need for improvement of internal control mechanisms
that reduce tax error risks.

To eliminate these gaps, a VAT audit risk model is
proposed, which allows for a systematic assessment of
the relationship between risk types and the impact of
the internal control system on the overall audit risk
(see Fig. 2).

The model is based on the concept of the interrela-
tion among three key components of audit risk:

— Inherent Risk (IR) — the probability of errors or
misstatements arising from the nature of business
operations or the complexity of tax legislation;

— Control Risk (CR) — the probability that the internal
control system will not detect or prevent an error;

— Detection Risk (DR) — associated with the possibility
that audit procedures may fail to identify existing
errors.

The overall audit risk (AR) is determined by the
formula:

AR =1R x CR x DR.

The proposed model enables the assessment of risks
at all stages of the audit — from the verification of pri-
mary documents and tax invoices to the preparation of
the auditor’s report. It provides a methodological foun-
dation for planning the scope and depth of audit proce-
dures and enhances the effectiveness of verifying the
reliability of tax settlements in a digital environment.

Summarizing the results of previous studies and
identified problem areas, it can be stated that the sci-
entific and practical field of VAT auditing requires
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a systematization of methodological approaches and
the development of a comprehensive model for auditing
VAT settlements — one that reflects the specifics of
manufacturing enterprises and aligns with modern
technological conditions of business operations.

The purpose of the article is to substantiate the
theoretical and methodological foundations of VAT
audit, analyze its main stages, and develop recommen-
dations for improving the efficiency of VAT verification
in the context of financial control digitalization.

To achieve this goal, the following tasks have been
defined:

1. Reveal the economic essence and importance of
VAT within the system of public finance;

2. Summarize the regulatory and legal framework
for organizing VAT audit;

3. Analyze modern approaches to VAT audit and
identify directions for their improvement;

4. Study typical risks and violations related to VAT
accounting and reporting;

5. Develop a conceptual model for conducting tax
audit procedures using elements of automated control
and analytical technologies (see Fig. 3).

To ensure the scientific validity of the conclusions,
the study employed a set of general and special re-
search methods, which are summarized in Table 1.

The effectiveness of auditing value added tax
(VAT) settlements is largely determined by the qual-
ity of audit process organization, the completeness of

information support, and the justification for selecting
methodological verification techniques.

For manufacturing enterprises, whose activities are
characterized by a complex cost structure, multi-stage
supply and sales operations, and frequent changes
in tax legislation, the VAT audit becomes especially
important as a tool for confirming the reliability of
financial reporting and ensuring tax discipline [5; 7].

1. Stages of the VAT Audit Process

The audit process should be viewed as a sequence
of interrelated stages — from planning to summariz-
ing the verification results (see Fig. 4). At each stage,
specific tasks, information requirements, and control
procedures are formed.

The main stages of auditing VAT settlements can
be presented as follows:

1. Preparatory stage.

Includes the analysis of regulatory and legal docu-
ments, examination of the company’s accounting pol-
icy, and identification of key risk areas. At this stage,
the auditor develops the audit program, determines
the methodology for testing internal control, and es-
tablishes the system of analytical procedures.

2. Analytical stage.

Involves analyzing the dynamics of tax liabilities
and tax credits, assessing the relationship between
sales volumes and VAT amounts. Horizontal and ver-
tical analyses, ratio methods, and comparisons with
industry averages are applied [6].

Analysis of Assessment
the economic of regulatory
significance framework

of VAT

Verification
of documents
and reporting

Formulation of
recommendations

Fig. 3. Sequence of Stages in the Audit of Value Added Tax Settlements

Source: author’s own development
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Table 1

Research Methods for Auditing Value Added Tax Settlements

Ne Method Name

Field of Application

Content and Purpose of Use

1 |Analysis and synthesis

Determining the structure of the VAT
audit process

Summarizing approaches to audit procedures
and documentary verification of transactions

2 | Induction and deduction

Forming a system of criteria for as-
sessing control effectiveness

Building a logical sequence for verifying tax set-
tlements

3 | Comparative analysis

Evaluation of regulatory frameworks
and audit practices

Identifying differences between Ukrainian and
international approaches to indirect tax audits

4 | Documentary method

Verification of the accuracy of tax in-
voices and adjustment calculations

Identifying errors and violations in primary doc-
uments

5 | Economic and statistical

Determining trends in VAT accrual

Detecting deviations in the dynamics of tax lia-

analysis method and payment

bilities and credits

6 | Logical generalization

proving audit procedures

Developing recommendations for im-

Formulating conclusions and proposals for risk
reduction

Source: compiled by the author based on [3; 5-9]

3. Documentary (verification) stage.

Covers a detailed review of primary documents —tax
invoices, adjustment calculations, accounting memos,
work completion acts, and payment orders. Particular at-
tention is paid to ensuring that the data in the tax invoice
register correspond to accounting records. Testing of the
accuracy of VAT declaration amounts is also performed.

4. Summarizing stage.

Based on the audit results, the auditor forms con-
clusions regarding the reliability of accounting data,
identifies potential misstatement risks, and provides
recommendations to improve the internal control sys-
tem. The results are formalized in working papers and
the audit report (opinion).

2. Information Support for VAT Audit

The information base of the audit includes both
internal company documents and external information
sources (see Table 2). The comprehensive use of these
data enhances the analytical reliability of the audit
and enables the identification of discrepancies between
tax and accounting records.

r Preparatory stage ‘
i : i
Analytical stage
, ! i
Documentary (verification) stage
, : i
Summarizing stage

Fig. 4. Stages of Conducting an Audit of Value Added Tax
Settlements

Source: developed by the author based on [3; 5; 8]

In practice, it is advisable for the auditor to create
a single analytical reconciliation table combining data
from accounting records and EAS VAT electronic regis-
ters. This approach enables the detection of duplications
or discrepancies between the declaration and actual
data, which often become the cause of tax disputes [9].

3. Typical Violations and Risks During VAT Audit

Research and practical audit results show that the
most common violations in VAT settlements are:

— Untimely or incomplete registration of tax invoices
in the Unified Register of Tax Invoices (URTI);

— Recording tax credit without actual receipt of goods
or services;

— Incorrect VAT rate application in import/export op-
erations;

— Inclusion in the tax credit of expenses not supported
by primary documents;

— Errors in the VAT declaration, particularly regarding
the transfer of negative VAT balances.
For effective risk management, auditors are ad-
vised to assess their impact using the audit risk model
presented in Figure 2.
This model allows for a systematic connection be-
tween typical violations, sources of evidence, and audit
procedures, eliminating the need for a separate risk
matrix.
Such an approach enables the auditor to prioritize
verification procedures based on the probability of risk
occurrence [6; 8; 9].
4. Evaluation of Audit Results and Formulation of
Conclusions
The final stage of the audit involves summarizing
verification results and forming the audit opinion.
Based on the analysis, the following are established:
— The reliability level of tax liabilities and credit rep-
resentation;

— Compliance of accounting policy with current tax
legislation;

— Adequacy of the internal control system regarding
settlements with the budget;
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Table 2

Information Support for the Audit of Value Added Tax Settlements

Source of Information

Content and Examples
of Documents

Purpose for Audit

1 |Company accounting policy

Procedures for forming tax credit and
liabilities, inventory valuation methods

Determining criteria for the correct-
ness of VAT accounting

2 | Tax invoice register

Data on dates, amounts, and transac-
tion counterparties

Verifying the completeness of VAT op-
erations reflection

3 |Primary documents

Tax invoices, adjustment calculations,
acts, invoices

Verifying the accuracy of accounting
data

4 | Accounting registers

Journal of business transactions, turn-
over balance sheets

Reconciling accrued and paid VAT
amounts

5 |Tax reporting

VAT declarations, declaration appendi-
ces

Confirming the correctness of summa-
rized data

6 |Data from the State Tax Service

Extracts from electronic administration

and the VAT Electronic Admin-
istration System (EAS VAT)

systems

Controlling VAT reflection in state reg-
isters

Source: compiled by the author based on [1; 3; 5; 7]

— Availability of reserves to improve tax discipline.
Auditor recommendations should focus on improv-

ing internal control, implementing analytical systems

for electronic invoice verification, and enhancing coor-
dination between the accounting and tax departments.

As noted by Nazarova K. O. [3], the efficiency of
VAT audit increases proportionally with the level of
automation of verification procedures and the use of
electronic evidence, which ensure quick access to rel-
evant data.

As a result of the conducted research, a compre-
hensive system for auditing value added tax (VAT)
settlements has been developed, combining a risk-ori-
ented approach, digital control technologies, and clas-
sical documentary verification methods. The proposed
methodology enhances audit effectiveness by optimiz-
ing verification stages, reducing audit risks, and en-
suring the reliability of tax calculations.

The main practical results of the study are as fol-
lows:

— development of a coherent structure of the audit
process with a clear division of stages and control
procedures;

— improvement of the information support system for
audits through the integration of accounting data,
electronic VAT administration registers (EAS VAT),
and analytical reports;

— formation of a risk assessment model that enables
prioritization of audit procedures depending on the
probability of error non-detection;

— implementation of recommendations for data testing
automation and electronic verification of tax invoices.

To confirm the effectiveness of the developed meth-
odology, a comparative analysis of audit indicators
before and after its implementation was conducted
(Table 3).

The obtained results demonstrate that the applica-
tion of a risk-oriented audit model makes it possible
to shorten the duration of the audit, reduce the level
of audit risk, and increase the reliability of tax data.

Audit effectiveness grows proportionally to the level
of automation of procedures, which ensures rapid ac-
cess to electronic evidence and reduces the likelihood
of auditor bias or subjective errors.

Improving the quality of internal control direct-
ly affects the reliability of accounting data and tax
reporting. As a result, enterprises achieve a higher
level of tax discipline, reduce the risk of legislative
violations, and strengthen their financial stability.

Thus, the results of the research confirm the ex-
pediency of applying an integrated approach to the
audit of VAT settlements, which combines classical
audit procedures with analytical and digital tools. This
contributes to greater transparency in tax accounting,

Table 3
Comparison of VAT Audit Results Before and After Methodology Improvement

Ne Evaluation Indicator Implfrflt:rll.fa tion Imple?nfotailli‘;ation Deviation, %
1 |Average duration of audit, days 18 12 -33.3

2 | Share of identified errors in tax reporting, % 9.5 4.2 -55.8

3 | Share of confirmed tax liabilities, % 91 97 +6.6

4 | Audit risk level (AR) 0.21 0.12 —-42.9

5 | Degree of audit automation, % of total procedures 45 78 +73.3

Source: summarized by the author based on audit process modeling results [5; 7; 9]
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improved financial discipline, and reduced risk of tax
violations in enterprise operations.

Conclusions and prospects for further re-
search in this area. The conducted research made
it possible to substantiate the theoretical and method-
ological foundations of auditing value added tax (VAT)
settlements within the system of financial control of
manufacturing enterprises.

Based on a comprehensive analysis of modern ap-
proaches, regulatory frameworks, and practical as-
pects of auditing activities, a model was proposed that
combines a risk-oriented approach, digitalization of
audit procedures, and enhancement of internal control
mechanisms.

The main conclusions of the study are as follows:

1. The audit of VAT settlements is a key tool for
ensuring tax discipline and the reliability of financial
reporting. Its effectiveness depends on the coherence
between the internal control system, the enterprise’s
accounting policy, and the organization of audit pro-
cedures.

2. The risk-oriented approach provides an optimal
allocation of the auditor’s attention among areas with
a high probability of violations, allowing for a reduc-
tion in audit duration and an increase in its analytical
value.

3. The integration of digital technologies into the
audit process (including the use of electronic VAT ad-
ministration registers, automated data testing, and
analytical dashboards) reduces the subjective factor
and increases audit transparency.

4. The developed audit risk model forms a meth-
odological basis for planning audit procedures and
developing an evidence base. Its application allows
auditors to identify and quantitatively assess risks at

all stages of verification — from document collection

to the preparation of the audit opinion.

5. The practical implementation of the improved
audit methodology enables a reduction in audit du-
ration by an average of 30-35%, decreases the level
of audit risk by nearly 50%, and increases the level
of confirmed tax liabilities to 97%, demonstrating its
high effectiveness.

Thus, the improvement of VAT audit requires a sys-
tematic approach, based on the combination of risk-ori-
ented methods, digital control tools, and effective com-
munication between auditors and tax authorities. The
implementation of such approaches will contribute to
enhancing the reliability of tax calculations, reducing
violations, and strengthening the financial stability of
enterprises under current economic conditions.

Further research should focus on:

— Sectoral calibration of risk models for different types
of production (material-intensive, energy-intensive,
and multi-stage processes);

— Development of formalized algorithms for automat-
ed testing of large arrays of VAT transactions and
cross-checks with the VAT Electronic Administration
System (EAS VAT);

— Design and testing of integrated analytical dash-
boards for real-time monitoring of risks and control
indicators;

— Empirical assessment of the effects of audit pro-
cess automation based on samples of enterprises of
different scales, considering implementation costs
and payback;

— Unification of approaches to documenting electronic
evidence and expanding the methodology for working
with e-invoices to strengthen the evidential base of
audit procedures in the digital environment.
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Summary. The article analyzes and reveals the topic of internal control and audit at the enterprise with the help of inter-
national practice.

The relevance of this topic lies in the fact that in the era of digital technologies internal control and audit are also actively
developing. A large number of digital products are emerging to facilitate the process of internal control and audit for specialists,
which allows them to process a large amount of information in less time.

The purpose of this article is to reveal the importance of the digitalization process in modern conditions of technological
development and to compare the conditions for digitalization of internal control and audit using the example of international
practice of digital development.

Various aspects of covering the topic of digitalization of internal control and audit at the enterprise were considered by such do-
mestic and foreign scientists as: Ambartsumov M. O., Oneshko S. V., Viter S. A., Viremeychik A. M, Pisano, M. and Ray, E., Brian Posey.

Studying the scientific works of these researchers allows us to deepen our knowledge and more broadly consider the oppor-
tunities that digitalization gives us and explore the issues of the development of internal control and audit in today’s conditions.

Key words: digitalization, audit, audit process, COSO system, IT technologies, internal control.

AHoTaUif. Y CTATTi AHAN3YETbCA TA PO3KPUBAETHCA TEMA BHYTPILLHbO20 KOHTPOJIO TA AygUTy HA NigNpUEMCTBI 30 gOMOMO-
2010 MDXKHAPOGHOI NMPAKTUKM.

AKTYQ/IbHICTb L€l Temu Mosi2ae B TOMY, LO B eroxy LU@poBMX TeXHOM02ii TAKOX aKTUBHO PO3BUBAETLCS BHYTPILLHIN KOH-
TPO/Ib Ta ayguT. 3'9BASETHLCSA BeMKA KiIbKICTb LMPPOBUX MPOGYKTIB, L0 NO/eLLyI0Tb NPOLEC BHYTPILUHbO20 KOHTPOIO Ta ay-
guTy g/151 CewianicTiB, Lo go3Bosie iM 06pobasTn Beankuii 06ca2 iHpopmavii 3a MeHLwnii yac.
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MeToto L€l cTaTTi € PO3KPUTTS BAXAMBOCTI NMpoLecy LmngpoBi3avii B Cy4aCHUX YMOBAX TeXHOMO02IYHO20 po3BUTKY Td ro-
PIBHSIHHS yMOB LM@POBI3ALii BHYTPILLIHb020 KOHTPOAIO TA AYgUTY HA NPUKAAGi MiXXHAPOGHOI MPAKTUKM UMPPOBO20 PO3BUTKY.
Pi3Hi acneKTv BUCBITAEHHS TeMU LindpoBi3aLlii BHYTPILLIHbO20 KOHTPOJIO T AYgUTY HA MignpUEMCTBI pO32/1sigani TaKi BITYM3HS-
Hi Ta 3apybixHi HaykoBi, sik: AMbapuymos M. O., OHewwko C. B., Bitep C. A., Bipemeiiunk A. M., [1i3aHo M. Ta Peit E., bpasiH 1oy3i.
BuBYeHHS HAYKOBMX MPaub LMX goCaigHUKIB §O3BO/ISE HAM MOAMOMTM HALI 3HAHHS T WMPLLIE PO32SHYTH MOXINBOCTI,
Ki HOM Hagae UMPPOBI3ALis, a TAKOX GOCAIGUTM MUTAHHS PO3BUTKY BHYTPILLHLO20 KOHTPOJIO T AygMTY B CY4ACHUX YMOBAX.
Kniouosi cnoBa: gigxutanizauis, aygur, npouec ayguty, cuctema COSO, IT TeXHON02ii, BHYTPILLHIA KOHTPO/Ib.

resentation of the main material. In the context of

the development of technology, various industries
began to develop, which also had an impact on the field
of auditing.

The purpose of internal control is to ensure the reli-
ability of financial reporting, internal control of the en-
terprise and the quality of accounting information are
very important for enterprises. Digitalization makes
it possible to improve the level of reliability and detail
of the studied array of information, which, thanks to
the development of technologies in the field of analysis
of large volumes of information, makes it possible to
facilitate this process and automate it and process
larger volumes of information. Since internal control
and auditing are fairly young processes in Ukraine,
they are not as developed as in other countries of the
world, but every year they are improved through the
use of certain processes. Referring to international
experience, we will give an example: the COSO Frame-
work system is a system that is used to create internal
control that will be integrated into business processes.
Taken together, these controls provide sufficient con-
fidence that the organization operates in accordance
with professional ethics, transparently and in accor-
dance with established industry standards [2].

Internal control of the enterprise is an effective
method of control over supervision, management and
prevention of risks. In international practice, the
COSO system is used. The audit and internal control
process in Ukraine, including, is based on this system.

New accounting standards and rules of Ukraine
provide that the quality of accounting information re-
quires that the accounting information provided in the
financial report of the enterprise be true and reliable.
Both of the above focus on the quality of accounting in-
formation. Therefore, internal control of the enterprise
and the quality of accounting information are very
important for enterprises. In addition, the relationship
between them is very close.

Internal control, as defined in COSO, directly in-
dicates that the purpose of corporate internal control
is to ensure the reliability of financial reporting, op-
erational efficiency and effectiveness, compliance with
relevant laws and regulations [2].

This is the basis of the audit process, as one of the
elements of internal control, and a scientific paper from
Keiser University [6] will help us to understand this in
more detail. It notes that at first glance it may seem that
automated technologies will replace auditors, making
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this profession obsolete. However, the opposite is true:
the role of automation and artificial intelligence in au-
diting emphasizes the importance of having qualified
auditors with intuitive knowledge on staff. Although
artificial intelligence and machine learning technology
may replace some auditors who perform tasks manual-
ly, these technologies actually pave the way for a more
creative future for auditors. Over time, auditors will be
more responsible for interpreting and analyzing results,
developing new accounting standards, implementing
new technologies, and identifying risk areas that can
help improve overall quality assurance.

Aspects of digitalization of internal
control and audit

In order to solve the problems that have arisen in
the process of digitalization of internal control and
audit at enterprises in Ukraine, preventive measures
are currently being introduced to eliminate and pre-
vent such cases.

Most departments in the current conditions expe-
rience personnel and financial constraints, which sig-
nificantly affect the efficiency and quality of internal
audit. To solve the problem of organizing the work of
personnel, the enterprise can optimize the workflow
of analyzing accounting information.

The development of modern technologies is intro-
ducing significant changes in the work of specialists
engaged in auditing activities. Improving the skills
of specialists who have IT skills in the field of anal-
ysis and audit is possible through courses aimed at
expanding specialized knowledge of working with IT
software products, which specialists then use in prac-
tical experience. To do this, companies can send their
employees to these courses and thereby not lose valu-
able professionals who will benefit the enterprise by
analyzing more information using IT software.

In modern conditions, an enterprise can speed up
and make the audit and control process more accurate
and detailed using programs such as:

“CaseWare IDEA” is an audit and data analysis
product widely used by accounting and finance depart-
ments. Its functionality includes the ability to process
large amounts of data, search for complex patterns and
trends, and detect errors or fraud. It is a powerful tool
that can greatly simplify audits and quality control [2].

“TeamMate” is an audit management system de-
veloped by Wolters Kluwer. It provides auditors and
audit teams with the ability to manage all aspects
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Fig. 1. Issues of digitalization in the enterprise
Source: summarized by the author

of an audit. TeamMate can help organize the audit
process, from planning to execution and report prepa-
ration, all in one place. “IBM Watson”, “Microsoft AI”,
“Google AI” can analyze large volumes of unstructured
data (e.g. text documents, audio and video recordings),
identify patterns or anomalies, and provide predictive

“CaseWare IDEA”, “TeamMate” can automatically
analyze large volumes of data, identify deviations from
the norm, conduct compliance checks, and generate
detailed reports.

Today, there are a large number of software
products that can solve many problems of organiz-

data to assist auditors in their work [2]. ing an audit in the digital economy, but there is no

v s %

xpanding the

volume of

e thanks to the optimization of the analisis process using modern tehnologies it has become

L Y o e ossible to process a larger amount of accounting information.
essed information : E . E

- Saving time on processing
the necessary
information

s information analysis using special software solutions allows you to process a larger amouint
of information while optimizing the time for processing this information.

Full or partial automation
of the information
processing process

* automation of the accounting information processing process at the enterprise allows
specialists to take on additional tasks that will help to conduct internal control and audit at
the enterprise in more detail.

* thanks to more details analysis and increase in analyzed information with the help of
modern technologies, users receive more accurate accounting information about the
enterprise, on the basis of which they can more likely make the right management
decisions. This approach also makes theinformation more reliable and truthful.and the
process of internal control and audit more transparent.

Accessibility of
information to users

Fig. 2. Positive aspects of the process of digitalization of internal control and audit at the enterprise
Source: summarized by the author
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comprehensive solution that could unite all audit re-
sults today, and therefore each audit does not have
signs of universality. Since an audit is a unique pro-
cedure that is carried out in accordance with the con-
ditions of the customer’s company, this does not allow
a clear pricing policy to be formed and clear models for
the provision of audit services to be built [3].

This prevents the audit process from being fully
automated. The solution to this problem lies with
IT specialists, who in the future can create a single
software product that will contain all the necessary
processes and functions for a comprehensive and full-
fledged audit.

In contrast to the negative aspects in the process
of developing and organizing the digitalization of ac-
counting information at the enterprise, there are no
less important positive elements that improve the work
of the auditor, as they become more automated due to
the development of technologies.

It is worth paying attention to such scientists as
S.V. Oneshko, S.A. Viter, A.M. Viremeychyk [9]. They
note that the state of development of the national econ-
omy requires changes in the implementation of audit
activities. This directly concerns the improvement of
audit methodology both on the basis of new technol-
ogies and with the application of international audit
standards.

For a more detailed understanding and better per-
ception of the materials of this work, let us consider
the positive key aspects. Such positive aspects of digi-
talization of both internal control and audit are:

Positive aspects of digitalization
of internal control and audit

The article analyzed internal control and audit,
their interaction with international practice, namely
with internal control systems. It also highlighted the
issues and ways to solve this issue of digitalization
of internal control and audit, which arose in the pro-
cess of technological development of systems for data
analysis and processing. It also considered aspects
that indicate to us that the process of digitalization
of control and audit is necessary for enterprises for
a more accurate process. These aspects also provide
an understanding that with the automation of audit
and control processes, the information is more detailed
and truthful. And the audit process itself becomes
more transparent.

In conclusion, we can say that compared to the neg-
ative aspects of digitalization of internal control and
audit at the enterprise, which can be solved with the
help of international experience, the positive aspects are
more significant. because they help auditors save time
and make their work more qualitative and highly paid.
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ntroduction. The taxation of operations with dig-

ital assets is one of the key challenges in modern
financial law. The growing number of cryptocurrencies
and tokenized instruments intensifies the need for
a unified approach to their legal and tax classification.
In various jurisdictions, digital assets are treated as
property, commodities, currency, or financial instru-
ments [2], which complicates the formation of a stable
tax system and creates risks of arbitrage.

In the context of globalized financial flows and the
rapid development of crypto markets, traditional tax-
ation models are losing their effectiveness. Differences
in the definition and accounting of digital assets in-
crease uncertainty for businesses and investors, raise
administrative costs, and complicate international
cooperation [7]. An additional challenge is associated
with the integration of blockchain into tax administra-
tion. While it provides transparency and automation,
it also reveals new regulatory gaps.

The practices of recent years demonstrate per-
sistent risks of tax evasion and money laundering
through digital assets. The mass registration of cryp-
to companies in countries with limited resources, as
seen in Estonia, confirms the threat of “regulatory
arbitrage” [9]. Furthermore, the lack of coordination
between international organizations and national
regulators hinders the development of universal tax
standards.

The purpose of this study is to conduct a compre-
hensive analysis of the legal challenges and approaches
to the taxation of digital assets, identify the strengths
and weaknesses of existing models, and determine the
directions for harmonizing national and international
practices in the context of the digitalizing economy.

4y

Materials and Methods. The methodological ba-
sis of this study is founded on the analysis of contem-
porary publications on the taxation of digital assets,
their legal status, and their role in the financial sys-
tem. An analytical approach was employed without
the use of empirical data.

The study by Baer K. [1] systematized key aspects
of cryptocurrency taxation, while Crumbley D. [2]
highlighted gaps in the accounting and definition of
these assets. Cui J. [3] showed the impact of crypto-
currency exposure on tax evasion in the United States,
and Herndndez Sanchez A. [4] presented data on the
connection between tax illiteracy and non-compliance
in Spain. The bibliometric analysis by Lazea G.-1. [5]
helped identify major trends and institutional gaps.
The legal aspects of ownership were explored by Lee L.
[6], and Louvieris P. [7] substantiated the potential for
applying blockchain and CBDCs in tax administration.
The work of Pelaez-Repiso A. [8] revealed the role of
tax regulation for innovation, while Ylonen M. [9] ex-
amined the phenomenon of “secrecy-seeking capital”
as a tool for tax avoidance.

Overall, the methodological foundation covers three
areas: analysis of the legal nature of digital assets,
assessment of their economic and institutional con-
sequences, and the prospects of using digital technol-
ogies to improve administrative efficiency. This ap-
proach allows for the identification of the strengths
and weaknesses of existing models and the determi-
nation of their applicability frameworks.

Results. One of the key challenges in the contem-
porary regulation of digital assets is the absence of
a unified approach to their legal nature. The study
by Lee L. [6] shows that in different jurisdictions,
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cryptocurrencies and tokens are classified as property,
currency, commodities, or financial instruments. Such
diversity complicates tax administration and creates
legal uncertainty for market participants.

The European Union has taken a step towards uni-
fying regulation by adopting the MiCA Regulation,
where a crypto-asset is considered a digital represen-
tation of value or a right, subject to special taxation
regimes. At the same time, the United Kingdom treats
digital assets as a type of property, having established
this in the case law of the UKJT and judicial decisions.
In the United States, the approach is fragmented.
A digital asset may fall under the jurisdiction of the
SEC as a security if the Howey test is applicable, or
under the control of the CFTC as a commodity. China,
in contrast, has opted for a strict ban on cryptocurren-
cy transactions, leaving only the digital yuan in the
legal field. Japan defines cryptocurrencies as a means
of settlement, applying a capital gains tax regime [6].
Table 1 examines how different legal regimes classify
digital assets and determine their tax status.

The comparative analysis presented in the table
confirms that there is no universal legal definition of
digital assets. Each jurisdiction chooses a strategy
based on its own economic interests and the develop-
ment level of its financial market. For example, the
implementation of MiCA in the EU is aimed at har-
monizing rules and reducing regulatory fragmenta-
tion, whereas the US maintains a model of competing
agencies, which reflects the institutional peculiarities
of its financial system. These differences in legal con-
structs directly affect the tax status of digital assets
[6]. Where cryptocurrency is treated as property, a cap-
ital gains tax is applied, and when it is recognized as
a commodity, other fiscal mechanisms are possible. In
countries with strict restrictions, such as China, taxa-
tion is effectively reduced to zero, illustrating a radical
method of eliminating risks.

The identified differences limit the cross-border
applicability of tax norms. Baer K. [1] emphasizes that
disparate approaches hinder the formation of a stable
international system, and Ylonen M. [9] shows how
lenient jurisdictions are used for tax avoidance. This

confirms that the global system is not yet ready for
a unified mechanism of asset classification, although
the EU’s experience demonstrates a trend toward uni-
fication. The use of blockchain in tax administration
is considered a promising direction. According to Lou-
vieris P. [7], such technologies increase transparency
and reduce costs but face challenges of scalability,
standardization, and high integration costs.

The most indicative initiatives are related to pilots
in the United Kingdom and Estonia. The British prac-
tice tested “request-to-pay” mechanisms, split VAT,
and “smart warrants” [7], while the Estonian project
was focused on comprehensive control and combat-
ing money laundering through permissioned ledgers
with identification procedures. Table 2 examines how
these pilots were implemented and what results were
achieved during their practical application.

The results of the pilots allow for several obser-
vations. VAT automation reduced the administrative
burden but proved to be costly. “Smart warrants”
confirmed the potential for earmarked spending but
remain at the prototype stage. The Estonian project
demonstrated the scalability of permissioned ledgers
and an increase in the number of licensed companies
but revealed a “swarming effect” and an overload of
supervision. A comparison with the British initiatives
shows that the effectiveness of digital tools depends
on the combination of technology and administrative
capacity. In a developed infrastructure, they reduce the
burden; in weak systems, they increase vulnerabilities.

These findings confirm the potential of blockchain
in tax administration but also point to integration
barriers. Success is possible only with international
coordination, and Pelaez-Repiso A. [8] emphasizes the
need for legal recognition of smart contracts and stan-
dardization of procedures. Overall, implementation
requires addressing issues of compatibility, high costs,
and the unification of legal norms.

Discussion. The phenomenon of “regulatory ar-
bitrage” arises where differences in legal and tax re-
gimes allow companies to choose the most advanta-
geous jurisdictions. According to Crumbley D. [2], the
absence of a single definition for digital assets leads to

Table 1
Legal definitions and tax approaches to digital assets in different jurisdictions
Jurisdiction Main definition Key legal acts / decisions Tax approach
EU (MiCA) Cryptoasset as a digital representation | Regulation (EU) 2023/1114; Art. | VAT and income tax de-
of value or right 143 transitional measures pending on asset status
United King- Cryptoasset as property UKJT (2019); AA v Persons Un- Taxed as property
dom known (2019); HMRC guidance
USA Depending on Howey test (SEC) or SEC, CFTC acts; IRS Notice Taxed as property
commodity status (CFTC) 2014-21
China Complete ban on crypto transactions PBoC notices 2017-2021 Tax not applied, except
(2021) CBDC
Japan Cryptoasset as a means of settlement PSA (2017); Mt.Gox case Capital gains tax

Source: compiled by the author based on the source: [6]
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Table 2
Blockchain-based experiments in tax regulation
Project Technological element Legal aim Results
R3 Corda + ISO 20022 Request-to-Pay, enhanced VAT automation Successful integration
(UK) data
Split-VAT (UK) Automatic payment splitting | Combating VAT evasion High implementation costs

Smart warrants (UK) Smart contracts

Tracking earmarked use Works at prototype stage

Estonian pilot Permissioned-DLT, KYC

AML + tax control Licensing companies, risks of

swarming effect

Source: compiled by the author based on the source: [7]

contradictions in their accounting and creates space
for circumventing rules. The ambiguity of categories
enhances tax evasion, and a high level of exposure
to cryptocurrencies is associated with an increase in
aggressive tax planning. This is particularly evident
at the corporate level. Companies with large crypto
holdings are more likely to reduce their liabilities,
while tax ignorance and weak supervision create par-
allel evasion practices [4].

Estonia has become an example of the consequenc-
es of liberal licensing. The ease of registration with
limited oversight led to the concentration of more than
half of the world’s crypto providers [9], revealing the
vulnerability of national systems to global “fugitive
capital.” Table 3 presents quantitative data reflect-
ing the scale and consequences of the mass influx of
participants.

The data in the table confirm the systemic flaws
of the former Estonian model. Hundreds of billions of
euros in suspicious transactions through the largest
banks, a high share of non-residents, and a sharp in-
crease in the number of crypto companies with min-
imal actual activity demonstrate that the regulatory
burden exceeded the real capacities of national in-
stitutions. The bibliometric analysis by Lazea G.-1.
[5] shows that the problem of regulatory arbitrage
is considered global and interdisciplinary. Thus, the
Estonian case demonstrates that a liberal licensing
model without proper oversight turns into a concentra-
tion point for global “fugitive capital” [9]. The scale of
suspicious transactions and the proportion of fictitious

companies indicate that the absence of supervisory
resources creates a parallel financial system. This data
reinforces the conclusion that regulatory stability is
determined not only by formal norms but also by the
state’s ability to implement them in practice [4]. It is
emphasized that this can be overcome only through the
harmonization of national rules and the formation of
stable international standards.

International regulation of digital assets is being
formed at the intersection of different institutional tra-
ditions, leading to multiple models and complicating
the development of a unified framework. A compari-
son of jurisdictions reveals differences and potential
areas for harmonization. In the EU, tax regulation is
gradually being unified around the MiCA regulation,
which establishes common definitions and procedures,
thereby reducing the risks of arbitrage [1]. However,
the tax aspect remains tied to traditional categories
of profit and VAT. In the US, by contrast, multi-level
uncertainty persists. The status of an asset depends
on the supervisory body (SEC for securities, CFTC for
commodities), which leads to conflicts and encourages
corporate tax planning strategies. Asian approaches
demonstrate polarity. China applies a complete ban,
while Japan is gradually integrating cryptocurrencies
as a means of settlement [6].

The prospects for harmonization are linked to the
initiatives of global institutions. Louvieris P. [7] notes
the potential of using distributed ledgers in central
bank infrastructure to enhance control, but Pelaez-
Repiso A. [8] emphasizes that without unified legal

Table 3

Scale and consequences of ring-fencing and swarming practices in Estonia

Indicator

Value / period

Suspicious transactions Danske Bank

>€200 billion (2007-2015)

Suspicious transactions Swedbank

= €135 billion (2008-2018)

Share of non-residents in Estonian banking

From ~20% to <7%

Licensed crypto-providers

Peak =~ 1300; >50% of world registered in Estonia

Turnover of crypto-companies

€0.59 billion (2018) - €20.3 billion (2020-2021)

Companies by addresses

2/3 in 4 offices

STR (suspicious transaction reports)

~75% of companies did not submit

Strict measures (2020-2022)

KYC, ban on anonymous accounts, capital >€350,000

Source: compiled by the author based on the source: [9]
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definitions, technological solutions cannot eliminate
fragmentation. According to Ylonen M. [9], FATF and
OECD standards set a general framework, but the
limited resources of states create “regulatory islands.”

Thus, harmonization remains more of a goal than
a reality, and the stability of the global model depends
on the ability of international institutions to align legal
norms with the capacities of national administrations.

Conclusion. The conducted research has identified
a key problem: the absence of a unified understanding of
the legal nature of digital assets, which has become the
main source of uncertainty in taxation. Multiple inter-
pretations ranging from property to currency or a finan-
cial instrument hinder the creation of a universal basis.

Practice shows that the effectiveness of digital
solutions depends on institutional capacity. Developed

systems are capable of integrating blockchain and in-
creasing transparency, whereas weak supervision only
enhances vulnerabilities.

Regulatory arbitrage has become a persistent phe-
nomenon, allowing companies to move their operations
to more lenient jurisdictions. This problem extends
beyond the national level and requires international
coordination.

The prospects for harmonization remain a task for
the future. Despite initiatives and initial steps towards
unification, the global taxation architecture is being
formed amidst a multitude of competing regimes. The
stability of the future model will depend on the unifor-
mity of legal classification, the institutional ability of
states to ensure compliance with norms, and the de-
velopment of international coordination mechanisms.
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OBJIIKOBE 3ABE3MEYEHHSA PO3PAXYHKOBUX
OMNEPALIN B LUGPOBOMY CEPE/IOBULL]

ACCOUNTING SUPPORT FOR SETTLEMENT
OPERATIONS IN A DIGITAL ENVIRONMENT

AHoTauif. Y cTarTi gocnigKeHo TeopeTuyHi Ta MeToguyuHi 3acagn 06ikoBo20 3abe3reyeHHs po3paxyHKOBUX onepawii y
unPpoBomy cepegoBuLLi. AKLEHTOBAHO YBA2Y HA 3MiHi eKOHOMIYHOI CyTHOCTi pPO3paXyHKIB, sIKi TPAHCPOPMYIOTHCS 3 2POLLIOBMX
MOTOKIB y 6a2aToBMMIpHI iIHPopMaLiviHi TpaH3akuii. ObyPYHTOBAHO KOHLEML0 iHTe2pOBAHOI iHTeNeKTyanbHOi 00/1iKOBOI chcTe-
MM, LLO MOEGHYE MOXJIMBOCTI LITY4YHOR0 iHTENIEKTY, OI0KUeiiH-TEeXHOI02iM, BEIMKMX GaHUX Ta BIgKpuTO20 OAHKIH2Y. 3anpornoHo-
BAHO NigXig, 3a SKMM eNeKTPOHHA TPAH3AKLisl BUKOHYE Tp1 PyHKLIi: 0ONIIKOBY, KOHTPOJIbHY TA GHANITUYHY.

KntouoBi cnoBa: Lngposuii 0671ik, po3paxyHKoBi onepadii, iHTezpoBaHa 06/1ikoBa cuctema, WTYYHWI iHTenekT, 610KYeliH,
€/1eKTPOHHA TPAH3AKLif.

Summary. The article explores the theoretical and methodological foundations of accounting support for settlement oper-
ations in a digital environment. It emphasizes the transformation of the economic essence of settlements from monetary flows
into multidimensional informational transactions. The concept of an integrated intellectual accounting system is substantiated,
combining the capabilities of artificial intelligence, blockchain technologies, big data, and open banking. The proposed ap-
proach considers an electronic transaction as performing three functions: accounting, control, and analytical.

Key words: digital accounting, settlement operations, integrated accounting system, artificial intelligence, blockchain, elec-
tronic transaction.
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l I ocraHoBKa npobsemu. [{ludposa Tpanchopma-
ITiA eKOHOMIKK pPaguKaJIbHO 3MIHIJIA XapaKTep

(hiHAHCOBO-TOCIIOAPCHKUX TTPOIIECIB, IEPEBIBIIN 3HAUHY
YAaCTHHY PO3PAXyHKOBUX OIEPALliil y IUIONIHY €JIEKTPO-
HHUX B32€MOMIN. Y CydacHUX yMOBaX iHQOpMaIliiiHOro
CYCITLILCTBA PO3PAXyHKU HAOYBaIOTh (DOPMU iHTErpoOBa-
HUX ITU(PPOBUX TPAH3AKIH, 110 3MiHCHIOIOTHCA Yepes
aBTOMATH30BAaHI cucTeMH 0aHKiB, QiHTeX-TLIaTdopMu
Ta eJIGKTPOHHI cepBicu. BHACTIIOK IILOT0 3MICT, CTPYKTY-
pa Ta MeTomMKA GyXraJITepChKOro 00JIiKY pO3paxXyHKOBUX
oreparrii icTOTHO TPaHCHOPMYIOTHCA, POPMYIOUH HOBI
BUMOTH JI0 JOCTOBIPHOCTI, IITBUIKOCTI Ta aHATITUYHOCTI
00J1iK0BOI iH(OpPMATLTii.

ITpo6emaruka 06JTiKOBOTO 3a0e3IieueHHs po3pa-
XYHKOBUX OIlepalliil y mudpoBoMy cepeioBuIll HabyBae
0C00JTMBOI aKTyaJTBHOCTI B YMOBaX BOEHHOTO CTaHY, KOJIN
€JIeKTPOHHI ILUIATLKHI IHCTPYMEHTH CTAI0Th He JIUIIe
TEeXHIYHUM pillleHHAM, a i 3aco0oM (piHAHCOBOI cTa-
01JIbHOCT1, KOHTPOJIIO I'POIIIOBUX ITOTOKIB 1 3a0e3IeueH-
HsI IIPO30POCTi TOCIIOTAPCHKUX 3B 'ABKIB. 3 0JHOT0 GOKY,
U POBI TEXHOJIOT1 3a0e3I1euyIoTh 6e3IIepepBHiCTb PO3-
PaxyHKiB HaBiTb Y KDU30BUX YMOBAX, 3 1HIIIOT0 — IIOPO-
IRKYIOTH PU3UKH 1H(MOpMAIIiiiHO1 6e3rneku, Ty0II0BaHHA
omepariiii i TOMIIKOBOI ifeHTHudiKaIlii 00 €KTiB 00JIiKY.

Cyuacua cucreMa OyXraJTepcbKoro o0JIIKy CTHKA-
€ThCA 3 HEOOXITHICTIO IIePEOCMUCIIEHHA TPATUITIHHIX
HiIXO0MIiB [0 BioOpaskeHHA PO3PaxXyHKOBUX OIIEpAaIliii.
AxIo B KIacuuHii Mometi 06JIiKYy po3paxyHKU Oy
371e0LTBIIION0 TOKYMEHTAIbHO HiATBEPIXKEHUMU T'POIIIO-
BUMU IIOTOKAMU MIK KOHTpareHTaMu, TO y HUQPPOBiit
€KOHOMIIII BOHU PeaJli3yloThCA Yepe3 aBTOMATU30BaHi1
€JIEKTPOHHI KaHaJIH, [Ie BiICYyTHICTh MaTepiaibHOTO
HociA iH(opMalii KOMIIEHCYETbCA €JIEKTPOHHUMU M-
TBEPKEHHAMM, TOKeHaMH a00 3amiucaMu B OJIOKUEHi.
Ile symoBio€e mosABY HOBUX 00JIIKOBUX 00 €KTiB — €JICK-
TPOHHUX TpoOITe, TU(PPOBUX TAMAHIIIB, BipTyaIbHUX
PaxyHKIB, CMapT-KOHTPAKTIB TOIIIO.

Amnajgiz mxepes i myGmikamiit. [Turamss mudpo-
Bi3alril 00JTIKOBUX ITPOIIECIB POSIANAIOTHCA Y IIPAIAX Bi-
TUNBHAHUX JOCTITHUKIB, 30KpeMa Takux AK: lecararok O.,
Kpucosaruit A., IItamenko O., Byruga O., Marioxa M.,
Haszapoga I., KpaBuenro M., Cigenros I1., Kynmaesa H..
Ixui migxomu JIeMOHCTPYIOTh, III0 IT(POBE CEPETOBUIIE
He JIMIIe 3MIHIOE TEXHIKY 00JIiKy, a i hopMmye HOBY (ijto-
cohifo yrpaBIiHHA (PiHAHCOBUMU ITOTOKAMI — Bifl IOKY-
MEHTYBaHHSA OITEPAITiH JT0 CTPATErYHOT aHATITUKA. YTiM,
B YKPAIHCBKIN HAYKOBIiH IUTONIVHI ITUTAHHA CHCTEMHOTO
YBro/pKeHHA M(POBUX IUIATLKHIX MEXaHI3MIB i OyxraJi-
TEPCHKOT0 00JTIKY 3aJTUIIIAIOTHCA HEIOCTATHRO JOCIIKEH-
MH, 1110 3yMOBJTIO€ HAYKOBY HOBUBHY LIBOTO JOCITIKEHHA.

dDopmynroBauHA Hijei crarti. Mera crarTi
moJiArae y HayKOBOMY OOTPYHTYBAHHI T€OPETUUHUX
1 MeToqUYHMX 3acaf 00JIiIKOBOr0 3a0e3neueHHA po3pa-
XYHKOBHUX omepairiil y 1iudpoBoMy CepeIoBHUILli, BU3HA-
YyeHHI H10T0 KJIIOUOBUX eJIeMeHTIB, MeXaHi3MiB iHTerpa-
il eJIeKTPOHHUX IUIATIXKHUX CUCTEM y OyXraJiTepChKi
indopmariiitai wiaTdopmu Ta hopMyBaHHI IPOITOSUITIE
III0/T0 YIOCKOHAJIEHHSA 00JTIKOBOI ITOJIITUKY ITiIITPUEMCTB.

Bukisiag ocHoBHOr0o Mmarepiaiy. ¥ cydacHiii ¢i-
HAHCOBIl cHCTEMi po3paxXxyHKOBI omeparii BUcTyIa-
OTb IIEHTPAJILHUM €JIEMEHTOM KpPYyroobiry KariTaly,
OCKUIBKY CaMe uepes HUX Peari3yeThbcA MpoIec 00MiHy,
PO3IIOIY Ta CIIOKUBAHHA BapTocTi. EKoHOMIUHA CyT-
HICTh PO3PAaXyHKOBUX OIIE€PAIliil IToIArae y 3miicCHeHH1
B3a€MHUX 3000B’sI3aHb MIK Cy0 €KTaMu ToCIIofapio-
BaHHA, 10 0(DOPMITIOIOTBCA y BUTJIANI TPOLUIOBUX a0
eJIEKTPOHHUX TpaHCcaKIlii. TpaguIiiiHo i omeparrii
OXOILITIOIOTH TJIATEXKI MK ITiAIIpUEMCTBAMU, 6aHKAMMU,
OI0/;KeTOM, ITPAIliBHUKAMU Ta IHITUMU KOHTpPareHTa-
MU, OAHAK y I{U(POBOMY CEPEHOBUIII iXHA MPUPOIA
HalyBae HOBUX 03HAK: BIpTYaJILHOCTI, aBTOMATU3AIi1
Ta 6araTopiBHEBOI iIHTETPOBAHOCTI.

3rigHo 3 migxomaMmu, cPOpMyJIBOBAHUMHU y IIpa-
max Hecaruiok O., Kpucosaroro A. ta Ilramenko O.,
PO3paxyHKOBI omeparrii B ud)poBiii €KOHOMIIII MOMKHA
KJacu(ikyBaTH 3a BUOAMHU ILIATLKHUX 1HCTPYMEHTIB
(roTiBKOBi, 0€3rOTIBKOBI, €JIEKTPOHHI, KpAIITOrpadiuHi),
3a TexHojoriuauMH (opmamu (ekBaiipuHr, QR-1uia-
Teskl, OJIOKUEHH-PO3PAXYHKN), 8 TAKOXK 3a Cy0 eKTaMu
(B2B, B2C, G2B) [1]. Taka 6araToBumipHa KIacugika-
I1iA T03BOJIAE BCTAHOBUTHU UiTKI MeKi 00JTIKOBUX IIpOIfe-
IyP, BUSHAUUTH CYOPaXyHKU Ta (POPMU aHATITHIHOTO
ysarajJbHEeHHA TaHUX.

CyTTeBOI0 prcoi0 MU(PPOBUX PO3PAXYHKIB € MOSABA
MIPOMIKHOTrO 1H(pOPMAIIHOr0 Mapy — eJIeKTPOHHOr0
TIATI?KHOTO CePEeIOBHUIIA, 1110 BUKOHYE POJIb OHOUACHO
7 (piHaHCOBOrO, I 00JIIKOBOI0 II0CePeIHNKA. BHACTINOK
IILOT'0 YACTHUHA OTIepAaIliii OiIble He Mae (Pi3sUIHOTO Bi-
mobpaskeHHA Yy 0aHKIBCHKUX BUITMCKAX, a 31HCHIOETHCA
Y BUIVIAL €JIEKTPOHHUX 3AMUCIB y 6a3aX JAHUX ILJIATIK-
Hux cucreM. Ile 3yMoBITIOE HEOOXIAHICTE (hiKcalil TaKuX
orepariiii y 6yxXraJirepcbKoMy 00JIIKy Yepes MeXaHiZMu
€JIEKTPOHHOTO IOKYMEHTYBaHHS, €JIEKTPOHHUX ITiATBEP-
IKeHb 1 TOKeHiB Bepudikarrii.

3axon Yxpaiuu «[Ipo Gyxranrepcbkuii 061K Ta (i-
HAHCOBY 3BITHICTb B YKpaiHi» [2] BusHauae puHITATI
IOKYMEHTAJIBHOT'O HiITBEP/IXKEHHA I'OCIIOAAPCHKUX OITe-
parriii, oqHak g poBa peasbHICTh BUMArae MeperyisLy
tioro TpakTyBanHsA. EjeKTpoHHi JoKyMeHTH, chOpMOBaHi
B miarixkHux cucremax, ERP-iporpamax a6o 6aHKiB-
CBKHMX 3aCTOCYHKAX, MAIOTh PiIBHOSHAYHY IOPUINUHY CIITY
3 IIanepoBUMU HOCIAMHU, AKII0 BouH mignucani KEII
(kBaUTi(DiKOBAHMM €JIEKTPOHHUM ITianrcoM). Takum uu-
HOM, TIepBUHHA iH(pOopMAIlisa B IIUPPOBOMY CEPEIOBUIITI
HabyBae (hopMU eJIeKTPOHHOT0 (hatity, SKuii 36epirae BCio
1CTOPit0 3MiH T MiCTUTh METAJIAaHI, 1110 3a0€3MeYyTh 10
Ka30By 6a3y 1Py ayJUTOPCHKIM UM ITOJATKOBIH MepeBipIli.

Hayxogiii, 3okpema Byaga O. ta Marioxa M., mig-
KPECJIIOIOT, 110 (P POBi3allia 00Ky CYyIIPOBOMKYETh-
¢s1 3MiHO0 (pitocodii OyXraITepCcbKOro MUCJIEHHA: Bifg
KOHTPOJIIO 3a MPAaBUJIBLHICTIO 3aMKCIiB — OO0 YIPAaBJIiH-
HA iHpopMmarifinumu mmorokamu [3]. Ile osmauae, 110
Oyxrajrep Ma€e BUCTYIIATU He JIUIIe 00JiKOBIIEM, a ¥
aHAJIITUKOM [AaHUX, AKUU 3a0esIledye y3TromI:KeHICTh
MiXX TpaH3aKIIMHUMU CHCTeMaMHU, 0aHKIBCBKUMU 1H-
TepdelicaMu Ta CUCTEMOIO BHYTPIIIHBOTO KOHTPOJIIO.
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InenTudikarisa 06’ekTiB 00JIIKYy € METOMOJIOMIYHOIO0
OCHOBOIO JOCTOBIPHOCTI (piHAaHCOBOI iH(popMalii. ¥ Tpa-
OUTTIHHIT TapagurMi 06’ eKTaMu po3paxyHKiB BUCTYIIA-
I0Tb 1e01TOPY, KPEIUTOPH, TPOLIOBI KOIITH HA PaXyHKaX
i B Kaci. IIpore y nmudpoBomy cepemoBuIlli BHHUKAIOTH
HOBI1 00’€KTHU: €JIeKTPOHHI Ipoliri, IudpPoBi raMaHiii,
BIpTyasbHI PpaxyHKH, 4 TAKOXK 1HCTPyMeHTHU (QiHTeX-
rommaniit (API-mtardgopmu, TokeHr aBTeHTU(IKALIIT,
€JIeKTPOHHI IJIATIKHI ITOCUJIAHHSA).

3rigHo 3 3akoHoM YEpainu «IIpo maTixHi mociry-
T'i», €JIEKTPOHHI T'POIIIi I1e: «OIUHUITI BAPTOCTI, 1110 36e-
pirarThCA B €JIEKTPOHHOMY BUIJIAM], BUILYIIIEHI eMiTeH-
TOM €JIEKTPOHHUX TPOIIEI [AJisi BUKOHAHHSA TUIATIKHUX
omeparmiil (y ToMy 4ucIIi 3 BUKOPUCTAHHAM HaIlepen
OIUIaYeHUX IJIATIKHUX KapTOK 6araToIfijib0BOT0 BU-
KOPHUCTAHHA), AKI IIPUAMAIOThCA AK 3aci0 IIaTexy
iHIIIUMEU 0cobaMu, HiK iX €éMITeHT, Ta € TPOIIOBUM 30-
00B’A3aHHAM TAKOTO €MITeHTA eJIEKTPOHHUX T'POIIeii»
[4]. TakuMm unHOM, y OyXTrajJITepCbKOMY OO0JIIKY BOHU
MawTh OyTH BiqoOparkeHi He Jiuiie K (GiHAHCOBUH 1H-
CTPYMEHT, a AK OKPEMUI BUJ] AaKTUBY 3 BUCOKUM CTYyTIe-
HeM JIiKBigHOCTI Ta rudpoBor mpupoaoio. [le Bumarae
PO3pO0JIEHHA OHOBJIEHNX METOOUYHUX PeKOMeHallii
II[0/T0 3aCTOCYBAHHA PAXyHKIB Kjacy 33 «[HIri Korrm»
a00 CTBOPEHHA CIIEIiaJIbHUX CYOPaxXyHKIB JJIA eJIeK-
TPOHHUX T'PoIIeii.

Ha reopernunomy piBHI IIH(PpPOBi 00’ €KTH 00Ky
XapaKkTepU3yThCA IIONBIMHOK CyTHICTIO: iH(popMa-
1itiHoto (3amuc y 6asi manux) i (hiHaHCcoBOIO (BapTicHe
3000B’sa3auHA). CaMe I MyasIbHICTh 3yMOBIIIOE HEO0-
XiTHICTH (hopMyBaHHA KOMOIHOBAHUX METOIUK TXHBOTO
00JTiKY, 1110 TTOEIHYIOTh OyXrajTepchKi mpuHiunu (10-
KyMEHTAJIbHICTh, IOABINHUIL 3IIUC, OIIHKY) 3 IIPUHITA-
namu Kibep6esrexku Ta Bepu@ikarii JaHuX.

Pospaxymkosi onepariii y 1inppoBoMy CepeIoBHIITI
CIIi pOST/IAmATH He JIuIle AK OyXraJTepchbKi ITomil,
a AK ingopMariiiHi TPAH3aKIIiI 3 IIPABOBUM 1 KOHTPOJIb-
HUM 3MICTOM, sKi (DOPMYIOTh HOBUII PiBEHb ITPO30POCTI
Ta aHAJITUYHOI CIIPOMOYKHOCTI cucTeMHU (PiHAHCOBOTO
yrpasiaiaaa. Takum yuHOM, IU(POBUE 00JTiK po3pa-
XYHKIB BUKOHY€E 1HTerpariiHy (yHKIiI0 MixK OyxraJ-
Tepieo, GIHAHCOBUMU IHCTUTYTAMU TA PETYJIATOPOM.

BaxnuBuM acmekToM € TaKO0K opraHisalliiiHa
iMILIeMeHTAalIlig TTPaBOBUX HOPM. Y MeKax HudpoBoi
iH(pacTPyKTypH IIiAIIPUEMCTBA BUHINKAE HEOOXIAHICTD
CTBOPEHHSA CIIeIia/Ii30BaHUX 00JIIKOBO-aHATITUYHUX
IeHTPiB, BIAIIOBIOAJIPHUX 3a 1HTErpaIiio gaHUuX
i3 rwraTixkHUX cepiiciB (LigPay, WayForPay, Portmone,
NovaPay) mo 6yxranrepcbkux cucrem. Came Ha [[bOMY
piBHI QopMyeThCA €qHICTL HOPMATUBHOI BUMOTH Ta TEX-
HOJIOT1YHOI peasrisarrii: 06JIiIKOBUI 3aITHC CTBOPIOETHCA
aBTOMATHUYHO, ajie 3AJIUIIAEThCA IOPUANIHO BHAUYIIIM,
OCKLJTBKY ITATBEP;KEHUN eJIEKTPOHHUM ITi/IIIKCOM 1 JI0-
roM TPaH3aKITII.

PoseuTor 1mndpoBoi eKOHOMIKH 3yMOBUB (yHA-
MEHTAJIbHI 3MiHU B METOJIUII OyXTraJITePChKOT0 00Ky
PO3paxyHKOBUX omeparriil. Ko B TpaguiliiiHiii 06Jri-
KOBIil MapaiuTrMi OpoIiecy Po3paxyHKiB 00MEIKYBAIIICA
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0aHKIBCBKUMMU IJIATIXKHUMU TOPYYEHHAMU, KACOBU-
MU opjepaMu ab0 ManepoBUMU aKTaMU 3BipAHHSA,
TO B IIM()POBOMY CEPEIOBUIII BOHU TPAHCHOPMYIOTHCA
Y CKJIQTHY CUCTeMYy B3aeMofii Mi3K 006JIiIKOBUMU, TLjia-
TLKHAMY I aHAJiTHYHUMHA TuiaTd@opmamu. CydacHa
MeTOOUKA BiloOpaskeHHA PO3paxXyHKOBUX OIeparlii 6a-
3yeThCA Ha iHTerpalii TpboX CKJIaI0BUX: HOPMATUBHO-
IIPaBoBoi, iIHGOPMAITiIHHO-TEXHOIOTTYHOI Ta BJIacHe OyX-
raJITepPChKOi, 110 TTOTPelye ITePeoCMUCIIeHHA TPUHITUATIIB
1 TeXHIYHUX OPUAOMIB BedeHHA 00JIiKY.

CyTHIiCTh METOJUYHOTO ITIX0Iy MOJIATAE ¥ BCTA-
HOBJIEHHI B32€MO3B’SI3Ky MIK €KOHOMIYHUM 3MiCTOM
orepairtii, (hopMoIo 1i peasTisallii B €JIEKTPOHHOMY Cepe-
OBHIII Ta CHOCOO0M BigoOpaskeHHA y OyXraJITepChbKUX
peectpax. ¥ cydacHiii TPaKTUIll 00JIIKOBE BijIo0parkeH-
HfA PO3PAXYHKIB OXOILJIIOE HE JIUIIEe 00ir IPOIIOBUX KO-
IITiB Ha paxyHKax, a i TpaHl3aKIlii 3 eJIeKTPOHHUMU
rpommMa, MoOLIbHIMY Hepekasamu, QR-rmarexamu,
orepaIlisaMu yepes iHTepHeT-eKBaipPUHT, PO3PaxyHKU
3 BUKOPUCTAHHAM TOKE€HI30BaHUX aKTUBIB a60 TLIATIK-
HUX MOCHJIaHb. KoKeH 13 IIUX 1HCTPYMEHTIB TTOPOTKYE
00JtikoBUI (haKT, AKUil Mae OyTu 3adikcoBaHMUI BiAIO-
BiJHO /10 IPUHIIUITIB 6e3I1ePEePBHOCTI, JOCTOBIPHOCTI
Ta KOHTPOJIbOBAHOCTI [5].

Meromosroriuna ocHoBa OyXrajiITepCchbKOro BimobGpa-
JKeHHS PO3PaXyHKOBUX OIleparliil y iud)poBoMy ceper-
OBHII[I I'PYHTYETHCA Ha II0JIOXKEHH 1, 110 iH(opmarisa
B 00JTIKy Mae GyTU IOCTOBIPHOIO, IIOPIBHAHHOI Ta H0-
PEeUHoI0, a TOCIIONAPCHKI OIlepallii — II0BHICTIO Bimoopa-
JKeHUMU y nepioni ix smificuenHA. Ilpore, y Bunmagky
€JIEKTPOHHUX PO3PaxXyHKiB, MOMEHT BUSHAHHA OHepalrii
HEePIZIKO BU3HAUAEThCA He (PAKTOM 3apaxyBaHHA KO-
IITiB, a MATBEPIFKEHHAM ILUIATLKHOI CUCTEMU YU OaHKY
mpo mpoBeaeHHs Tpausakiii. Came 11e 3MilleHHA MO-
MeHTY (iKcallil rocrrogapcbKoro (pakTy morpedye aman-
Talrii 00JIIKOBUX METOOUK [I0 PEKUMY peajIbHOTr0 Yacy.

BaxiBoto 0Co6IUBICTIO CydacHOTo eTary € (hopMmy-
BaHHA €JIEKTPOHHOTO JOKYMEHTYBaHHA PO3PAXyHKOBUX
omepairiii. Yci maHi mpo IIaTiK, MiATBEePIKeHHA, KO-
Micil 41 3BOPOTHI TpaH3aKIlil POPMYIOThECA Y BUTIIA-
i nudpoBux ¢aiiis, mo 36epiralThCA y XMapHUX
cepBicax a6o BuyTpimHix 6azax ERP-cucrem. Takwnii
eJIeKTPOHHUM mokyMmeHT, mignucauuiit KEII, mae opu-
OUYHY CUJIy, PiIBHOSHAYHY ITAlepPOBOMY TOKYMEHTY,
1 ImigJiArae BKJIIOYEHHIO J0 CKJIAMy IIePBUHHUX 00JIIKO-
Bux 3amnwuciB. [Ipu nbomy Gyxrajirepcbka cucremMa Mae
OyTU TEXHIUHO 3[JaTHOIO 3UNTYBATH TaKi JaHi, aBTOMa-
TUYHO (popMyBaTH BiAIMOBIIHI IPOBEIEHH Ta 3BipsA-
TH 3aJIUIIKU 3a paxyHkamu. [le aMiHIOE caMy JIOTIKY
00JTIKOBOTI POOOTH — BiJl pyYHOT0 BHECEHHA OIlepaliii
II0 IHTErpaIliitHOT0 MPUHITUILY, 3a AKOTO 00JIIK 1 TLIaTiK
BiIOyBaOTHCA OTHOUACHO.

3 MeTOIUYHOI TOUKH 30PY, 0COOIHUBOI Baru HabyBae
Y3TOKeHHA aHAIITUYHOro 00JIIKY 3 cucTeMaMu (piHAH-
COBOT'0 MOHITOPUHTY Ta KOHTPOJII0 pu3uKiB. Bigmosia-
HO no Bumor HarrioHasisHOTO 6aHKY YEpaiHU, KOXKHA
€JIEKTPOHHA TPaH3aKIiA MTOBUHHA MATW YHIKAJIbHUIA
imeHTU@IiKAIMHUE KO, 110 Ta€ 3MOT'Y BiICTEXyBaTH
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il pyx y Me:kax JIAQHITIOTa oIlepalriii i 3abesneuye mpe-
BEHTUBHUM KOHTPOJIb 3a (piHAHCOBUMU ITOTOKaMu [6].
Ile cTBOpIOE OCHOBY IJisi (DOPMyBaAHHS IHTETPOBAHOTO
cepefoBHINA GyXrajITepchbKoro 00Ky, y AKoMy iHGOp-
Marrida 3 6arkiBebknx API aBromaTuyHo migkirouaeTsca
IIo OOJTIKOBUX crcTeM mignmpueMcTBa (Hanpukiaaa, BAS
ERP, SAP, FinDocs).

OpHuUM i3 KIIFOYOBUX 3aBIAHb CYyYACHOI METOTUKH €
3a6e3I1eUeHH CIIiBBIHECeHOCT] IIN(PPOBUX TPAHBAKITII
13 IPUHITUIIOM 06aYHOCTI Ta OIIIHKU. B ymoBax, xKoJu
€JIEKTPOHHI I'POIIIi MOKYTh TUMYACOBO 3HEI[IHIOBATUCA
yepes KOJIMBAHHA KypCiB 200 TEeXHIUHI 3aTPUMKH, He-
00XiTHUM CTa€ 3aCTOCYBAHHA METO/IIB IIOTOYHOI TI€Peo-
I[IHKY eJIEKTPOHHUX aKTUBIB. Takuii miaxig BiAIIOBiTae
nosioskeHHAM MCD3 9 «DiHaHCOBI iHCTPYMEHTH», AKUI
BU3HAauae, 10 (GiHaHCOBI aKTUBU MAlOTh OI[iHIOBATH-
csA 3a COpaBedJINBOI0 BapTiCTIO a00 aMOPTU30BAHOIO
cobiBapTICTIO 3aJIe3KHO Big MeTu iX yrpuMmaHHA. g
HiAIIPHUEMCTB, 10 3OiHCHIOITh SHAYHUI 06CAT I po-
BUX PO3PAXyHKIB, Iie 03HAYAE HEOOXITHICTh CTBOPEHHSA
PesepBiB ITi/1 TeXHIYHI PUBUKH, KOMICiliHI BTpaTu a6o
3aTPUMEKU IIE€PEKA3iB.

Okpemoro po3miAmy mmoTpedye MUTaHHA aBTOMAaTH-
3arril mpoiiecy o0JIiKy po3paxyHKOBUX oreparriii. Tpa-
OUITIIHI MeTOOU BeleHHA OyXTraJITepPChbKUX KypPHAJIIB
TOCTYTIAI0ThCA MiciieM U POBUM TLIAThOopMaM, Y AKUX
00JIIK 1HTErPOBAHUM 13 IJIATIKHUME HLI03aMU. ABTO-
MarusoBaHi cucremu (3okpema, LiqPay Business, Way-
ForPay Business Cabinet, Monobank API, NovaPay
Business) q03BoIAITE 3MiMICHIOBATH CUHXPOHI3AI[iI0
TPaH3aKIii i3 OyXraJTepcbKUMU 3allUCaAMU y PEXKU-
Mi peasibHOTrO yacy. Ile ycyBae uacoBuii po3puB MiK
3MiiCHEHHAM omeparlii Ta ii BimoOpaskeHHAM B 00JIIKY,
a TaKOXK ITiABUIIYe TOUHICTH (hiHAHCOBOI iH(opMAaLii.

MeroguuHo MOIIBHUM € TAKOK YIIPOBAIKEH-
HSA KOHIIEMIil 1HTeJIeKTyaJIbHOT0 00JIiKy, 3aCHOBaHOI
Ha 3aCTOCYBaHHI aJITOPUTMIB IIITYYHOTO IHTEIEKTY JIJI
BUSABJIEHHA aHOMAJTIIl y PO3PAXyHKOBUX ITOTOKaX. Taki
CUCTEMU 3[aTHi aHaJIi3yBaTH TUCAYI TPAHBAKIIIH, aB-
TOMATHUYHO iqeHTU(IKYUN ITi03p1Ii oreparii, 1o
He Bi[MIOBIIAI0TH 3BUYHOMY (PIHAHCOBOMY HPO(dijIro
migmpueMcrsa. Leit migxig moegHye dyHKIIT 00ITiKYy,
ayIuUTy Ta BHYTPIITHBOTO KOHTPOJTIO, CTBOPIOIOYH €MUHY
irdopmariiiiny 6asy 1JiA yIPaBIiHCHKUX PillleHb.

BasknmuBuM MeTomuuHUM acmekToM € i modymoBa
CHCTEMH BHYTPINIHBOTO KOHTPOJIO 34 JOCTOBIPHICTIO
eJIeKTPOHHUX PO3paxyHKiB. BoHa mepenbauae pery-
JIApHE 3BIpAHHA JaHUX 13 0aHKIBCBKUMU BUMHCKAMU,
JIOTaMU IUIATIKHUX CEPBICiB 1 OyXraJTepChKUMHU peri-
ctpamu. ¥ Mexkax nudpoBoi Oyxrayirepii Taka mpoiie-
oypa Mo:ke OyTu peasri3oBaHA Uepes aBTOMATHU30BaHI
3BIpKH, 1110 JO3BOJIAIOTEH BUABJIATH PO30IKHOCTI Y PErKIU-
Mi «oHJIakiH». TakuM YMHOM, BHY TPIIIHIA KOHTPOJIb CTaE
IHTErpoBaHOK (PYHKI[i€0 caMoro 00JIIKOBOTO ITPOIIECY,
a He OKPEMUM eTaroM ITepPeBipKu.

3arajyioMm MeTOQUYHI ITIIIX0H 10 BigoOparKeHHsA Po3-
PaxyHKOBUX OIlepariiii y mudpoBoMy CepemIoBHUII [ie-
MOHCTPYIOTH €BOJIIOIIIIO Bifl CTATUYHOI CUCTEMU 3ATIUCIB

10 IMHAMIUHOI CUCTEeMU aHAJIITUKU. ByXxraaTepcbKuil
00JTiK TTIePEeTBOPIOETHCA HA AKTUBHUU €JIEMEHT yITPaB-
JIIHCBKOTO TIPOIIECy, 10 3abe3redye He Jiuiie 00JIiK, a i
aHaJTi3, IPOrHO3yBAHHSA i OI[IHKY e()eKTUBHOCTI rpOLIO-
BUX ITOTOKIB. ¥ I[LOMY KOHTEKCTI 00JTiK BUKOHY€E i1HTEerpa-
iliHY (QYHKIIiI0, TOETHYIOUN TEXHOJIOTII (DiHaHCOBOTO
MOHITOPUHTY, KOHTPOJIIO PU3HUKIB 1 3BITHOCTI B €IUHOMY
iH(opMAaIliiHOMY KOHTYPI.

ITimcymoBytouu BuKIageHe, CJIil 3a3HAYUTH, III0 Me-
TomUYHE 3a0e3MeUeHHA 00JIIKy PO3paXyHKOBUX Omepa-
it y riudpoBoMy cepemoBHILi (hopMye HOBUI piBeHb
Y3TOIXKEHOCTI MK OyXrajTepChKUMU IPUHIUIIAMU
Ta TEXHOJIOTIYHUMY iHHOBaLiAMHU. M0Oro 0co6ImMBicTh
noJiArae y TpancgopMariii KIIaCMIHUX METOIB (hikcariii
rOCIIOAAPCHKUX OIepalliil y MofeJsib ITM(POBOTro 00Ky
TPaH3aKITIH, Yy AKIH KO:KeH IUIATLK BUCTYIIAe OIHOYACHO
OyXTaJaTepChbKUM 3aIlicoM, aHAJTITUYHUM CUTHAJIOM
1 06’ekToM KoHTPOJII0. CaMe Taka iHTerpoBaHa MOeJIb
3abesneuye He JIUIIE TOUHICTh 00JIIKOBUX OJaHUX, a I
MIBHUIIYE 3arabHy eeKTUBHICTD (DIHAHCOBOTO yIIPAB-
JIHHA MATPUEMCTBAMY B YMOBaX U(PPOBOI EKOHOMIKH.

IIpo6Giiema BOOCKOHAJIEHHA 06JIIKOBOTO 3a0€31eUeHHA
PO3paxyHKiB y 1T(POBiil EKOHOMIIII TIOJIATAE B TOMY, 110
cyuacHi iHopMmariiiai cucreMu (GyHKIIIOHYIOTH aBTO-
HOMHO, a 00JTIK YacT0 3aJINIIAETHCA (DparMeHTOBaHUM,
BIJOKpEeMJIEHUM Bif ILUIATLKHUX IIpolieciB. Buacirimox
IILOT'O CTIOTBOPIOETHCA MPUHITAT CHHXPOHHOCTI OyXTasi-
TePCHKUX TAHUX, 1110 Befle /10 3aTPUMOK Y BiJ0OpasKeHHI
TPOIIIOBUX IIOTOKIB, IIOMIJIKOBOI KIacr(pikallii ormepariii
a6o myoOsroBanHA 3anuciB. Tomy mepiioueproBuM Ha-
IPAMOM MOJIepHi3aIllii € iHTerparia o6JIiKOBUX, 0aHKIB-
CHKUX 1 IUTATIKHUX IUTATOOPM y eqUHY 1H(OpPMAIiiTHO-
aHAJITUYHY CUCTeMy, H00yqoBaHy 3a IIPUHIIUIIOM
€OUHOTO 3aITicy 3 6araTopiBHEBUM KOHTPOJIEM.

OpHYM 13 KJIIOUOBMUX iHCTPYMEHTIB YI0CKOHAJIEH-
HA BucTyniae ERP-cucrema HOBOro mokoJTiHHA, 3maTHA
o0’equaTy (hiHAHCOBUIA, OyXrajTepChbKUi, aHAITHIHUHA
1 IUIATIKHUY KOHTYPH. ¥ MeKax TaKol CUCTEMU KOKHA
TPaH3aKI[iA TPOXOAUTH He JIUIIEe OyXraJTepchbKe IIpo-
BeeHHsA, a I aBTOMATUYHY 1JeHTUIKAIII0 32 KOJIOM
KOHTpareHTa, TUIIOM OIepallii, IIOaTKOBUM CTATyCOM
1 PUBUKOBUM piBHEM. YKPATHCHKI MiIIPUEMCTBA, AKI BU-
rxoprcroByoTh SAP Business One, Microsoft Dynamics
365, BAS ERP a6o FinDocs, meMoHcTpy0Th IpaKTHU-
HY MOKJIMBICTH aBTOMATU30BAHOTO (hopMyBaHHS OyX-
raJITepChbKUX 3aINCIiB Y MOMEHT 3IICHEHHS TIJIATEKY.
Ile mosBosisfie 3HAYHO CKOPOTUTHU JIIOACHKUI (haKTOp,
ITIBUAIIUTYA TOYHICTE (PiHAHCOBOI iH(opMaIlii Ta 3MiIl-
HUTH BHYTPIIIHIN KOHTPOJIb.

Boamouac riubokuii piBeHs 1u@dposisaillii pospa-
XYHKOBUX OIlepalliii HeMOKINBUI 6e3 yITpoBaiKeHHA
TeXHOJIOTiH 1ITyuHoro inrenexry (Al) y cucremy 00JTiKO-
BOTO MOHITOPUHTY. |HTeIeKTyasIbHI aJITOPUTMU 30ATHI
3MIACHIOBATH AHAJITUYHY 1IeHTU(IKAIII0 TPAH3AKIIIH,
BU3HAYAIOYU IXHIO CyTHICTh, HAJIE?KHICTH JI0 TIEBHOTO
BUY MIAJIBHOCTI Ta piBeHb pusukKy. Hampuriam, cuc-
TeMu Ha 6a3i HEeHPOHHUX MEPEeK T03BOJIAIOTH aBTOMAa-
TUYHO PO3MidHABATH IJIATI?KHI OoIleparlii, o MaoThb
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03HaKHU (PIKTHUBHOCTI 400 HEIIOBHOr0 HiATBEPIKEeHHA.
Ie cyTTeBO TIOCHITIOE (DYHKITiF0 TIOTIEPETHBOTO KOHTPOJTIO
Ta MiABUIIYE HATINHICTh (DiHAHCOBOI 3BiTHOCTI. Bripo-
BaJPKEHHA TAKUX MEXaHI3MiB y OyXrajTepChbKUii 00JTiK
3abesneuye Iepexij BiJf peaKTUBHOTO 0 ITPOTHO3HOTO
VIIPaBJIiHHA PO3PaXyHKOBUMU ITIOTOKAaMM, KOJIU CUCTEMA
He Jiuire (ikcye dakT oneparrii, a i mepegdavae MOK-
JIUBI BiIXUJI€HHA UM MOPYIIEHHA.

SHaUHY PoJIb ¥ (popMyBaHHI HOBOI apXiTEKTypHU 06-
JIIKOBOT'0 3a0e3ITeueHHs Biflirpae 0JIOKUeH-TeXHOJIOTiA,
fAKa 3abesmeuye YHEMOKJIMBIEHHA (hasibcudikaiii
IaHUX 1 CTBOPIOE CHUCTEMY HE3MIiHHUX €JIEKTPOHHUX
peectpiB. BukopucTaHHA PO3IOIiJIEHUX PEECTPIB
y OyXrajTepcbKoMy O0JIIKY /103B0JIsIe (PIKCYBaTU KOKHY
PO3PaxXyHKOBY OIEpAaIlil0 B IIU(MPOBOMY JIAHIIIOTY, IO
rapaHTye Ipo30pPiCTh i KOHTPOJIBOBAHICTh yCixX (hiHaH-
COBUX TPAH3AKI[II. ¥ CBITOBIM MPAKTHUI] TaKi PillleHHA
yoKe peatidyroTheA y cucremax Smart Ledger (Bemuka
Bpuranisa) ra FIBRChain (Ecronia), a gjia Ykpainu
TIEPCIIEKTUBHUM € 3aITPOBAPKEHHA aHAJIOTIYHUX TeX-
HOJIOTi# y crcTeMax (PiHAHCOBOTO KOHTPOJIO lepiraBHOT
kasHaueticbKol ciy:x6ou Ta HBY. HasBHicTh Gi10KU€eitHO-
BUX 3aIIUCIB y OyXraJTepCchbKuX 6asax CTBOPIOE Mepey-
MOBH AJ1A ayauTy B peasibHoMy uaci (Real-time audit),
KOJIU 30BHIITHIN a060 BHYTPINIHIN ayTuTOp Mae JOCTYII
IO IOCTOBIPHUX, HE3MIHHUX JaHUX 6e3 3aTpuMok [7].

BaskmuBuM KpoKoM y HampsaMi yIOCKOHATIEHHA €
sacrocyBanusa kouitenmii Open Banking — BigkpuToi
0aHKIBCBKOI 1IHPPACTPYKTYPH, 1110 3a0e3reuye IpAMULl
0o0MiH TaHUMU MixK 0aHKaMU, JIATIKHUMU cepBica-
MU Ta OyXraJITepCbKUMU CHUCTEMaMM IiIIPUEMCTBA.
Y mexax Bimkputux API-ipoTokosiB GyxrasiTepchki
MporpaMu MOKYTH aBTOMATHUYHO OTPUMYBATHU AAHI
PO HAAXOMKEHHs, KOMIcil Ta mepexasu, GopMyroun
OyxraJjITepChKi ITPOBEedeHHA 0e3 yuacTi Oyxrajrepa.
Ile mosBoJIA€ MABUINUTH MIBUKICTH (PiHAHCOBOTO IH-
KJIy, SMEHIIIUTY PUSUKU TyOJTIOBAHHSA 3AMUCIB 1 JOCATTH
TIOBHOI BIATIOBITHOCTI MizK OyXraJTepChKUMHU pericTpa-
MU Ta GaHKIBCBKMMU BuIrckamu [8]. 3 mpakTudHoro
norsAny, Open Banking cTBoproe ocHoOBY muis1 aBTOMA-
TUYHOTO ITIOJATKOBOTO OOJIIKY, Te KOKEH eJIEKTPOHHU
IJIATLK OJJHOYACHO CTae 00’ €KTOM OyXrajiTepChKOTO,
TOIaTKOBOTO Ta aHAJIITUYHOTO BiqoOparKeHHA.

CyTTeBUM pe3epBOM MHiABUIIEHHA e(EeKTUBHOCTI
00JT1IKOBOTO 3a6e3MeueHHs € BIIPOBAMKeHHA CUCTEMU
Benuknx nanux (Big Data) y mporiec yripaBmiHua pos-
PaXyHKOBUMU ITOTOKAMU. 3aCTOCYBAHHA AHATITUIHAX
IHCTPYMEHTIB 00POOKU BEJIMKUX MAaCUBIB (piHAHCOBOI
iH(opMaIii q03BOJIAE BUABJIATHA 3aKOHOMIPHOCTI I1jIa-
Ti?KHOT TOBEIHKN KOHTPAreHTIB, IIPOTHO3YBATU PyX
KOIIITIB 1 MOEJTIOBATH CIleHapii I'POIIOBUX ITOTOKIB ITif-
mpreMcTBa. Y KOHTEKCTiI OyXrajarepchbKoro oosiky Big
Data ciyrye He nuiie iHCTPYyMEHTOM aHATITUKH, a I
3ac000M ITiOBUIIEHHS JTOCTOBIPHOCTI 3BITHOCTI, agKe
Ha il 0CHOBI MOKJITBO (POPMyBaTH aHAJIITUYHI iHIUKA-
TOPU PUSUKIB HETIJIATEKIB, 3aTPUMOK UM IIaXPACEKUX
mint [9]. na ykpalHCBKUX IMiAIPUEMCTB II€PCIEKTHB-
HUM € BUKOPUCTAHHSA TAKUX pimreHs, sk Power BI, Qlik
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Sense Ta Google Data Studio, iHTerpoBaHux y BHyTpiIII-
HIO 00JTIKOBY CHCTEMY.

BasxiuBo 3a3HaunTH, 1110 BAOCKOHAJIEHHA 00JIiKO-
BOT0 3a0e3meueHHs U(PPOBUX PO3PAXYHKIB HEe MOXKE
BifI0yTHCA 6e3 MoepHi3allii HOpMATUBHO-METOUYHOTO
miarpyata. HatioHanbHi craHmapTy OyxXrajarepebKoro
00JTIKy TIOKH IIT0 He MiCTATb YiTKOTO OIUCY €JIEKTPOHHUX
aKTHUBIB, omepariiii i3 u¢ppPoBUMH rpoIINMa Ta KPUIITO-
rpadivHEMU 3ac060aMU PO3PAXYHKIB. ¥ 3BA3KY 3 1M
TIOLITTBHUM € PO3POOIEHHSA CIIeIiaTbHOT0 METOMUIHOTO
nososkenada HBY ta Miuginy 1omno o6ITiKy ejieKTpo-
HHUX IUIATIKHUX OTIepalliil, ke 6 yHOPMYBAaJIO TIOPAI0K
BU3HAHHA eJIEKTPOHHUX I'POIIei, BiIo0paKeHHA KOMi-
Ciii, BTpaT, TEXHIYHUX IIepPeKasiB Ta iIXHBOTO KOHTPOJIIO.
Taxke 10J102K€HHA TOBUHHO BPaxOBYyBaTH CTAHIAPTHU
MC®3 9 i pexomenpariii OECD momo mudposux ¢i-
HAHCOBUX aKTUBIiB, 3a0€3MeUy0Uln eqIHICTh OyXTaaTep-
CHKOTO 1 TTOJATKOBOT'0 TPAKTYBaHHA.

3 opranizaiifiHoi TOUYKK 30py IMEPCIIeKTUBHUM
€ CTBOPEHHA Ha MiJIIPUEMCTBAX IEeHTPAJII30BAHUX
00J1iIK0BO-aHAJIITUYHUX LIEHTPIB, 1[0 BUKOHYIOTH (DY HK-
i1 KOHTPOJTIO, IEPEBIPKY I ONTHUMi3aIlil po3paxyHKOBUX
mpoIieciB. ¥ MeKax TAKUX IEHTPIB 30CEPEeIKYI0ThCA
(yHEKI1i1 (hiHAHCOBOTO MOHITOPUHTY, €JIEKTPOHHOTO JI0-
KyMeHTO000ITy, aHAJIITUKA Ta BHYTPIIIHBOTO ayIUTY.
Ile mosBosisie He yuIlle 3a0€3MEUNTH [IEHTPAITIB0BAHUI
00JTiK yCiX TpaH3aKIIii, a i CTBOPUTU €INHE CXOBUIIE
OaHUX JIA YIPAaBJIIHCHLKOI 3BITHOCTI, IO ITiABUIIYE
CTpaTeriyHy THYYKICTb ITIATIPUEMCTBA B yMOBaX PUH-
KOBO1 TypOyJIEHTHOCTI.

BasknuBo, 1110 BIpoBa3KeHHA TEXHOJIOTIYHUX 1H-
HOBAI He MOKe OyTH CaMOIJLII0 — BOHO ITOBUHHO
CYIIPOBOKYBATUCA TJIMOOKUMHU 3MiHaAMU y mpode-
CifiHIH KyJIbTypi 00JTiKOoBUX CJ1y:k6. Posip Gyxrairepa
TpaHchOPMYeThbCSA 3 BUKOHABIIA 00JIIKOBUX ITPOIIEIYDP
y aHAJTITHKA JaHUX 1 KoOpauHAaTopa Mu(pPoBUX IIpoIie-
CiB, AKUIT BOJIOMi€ SHAHHAMMU B TaITy3l iHQopMAaITi HHUX
cucreM, (PiHAHCOBOT aHAIITUKH Ta Kibepbesnexu. Le 03-
Hayae, 110 Mail0yTHe GyXraJiITepCchbKOTo O0JIIKY TiCHO
OB’sI3aHe 3 MLKIUCIIUILTIHAPHOO IHTErparliero, e 10-
MIiHYIOTb KOMIIETEHITI1 B TaJrysi udposoro npasa, in-
Texy, aHAJITUKN JaHUX 1 CTPATEerivHOTO YITPaBIiHHA.

YrnockoHaIeHHA 00JIIKOBOrO 3a0e3IieueHHA po3pa-
XYHKOBHUX OIlepaIliii Mae I'pyHTYBaTUCA Ha TIPUHITATIAX
aBTOMATH3allil, aHAJIITUYHOCTI, TOCTOBIPHOCTI Ta 1H-
ctuTyIiitHol cymicHocTi. i mpuHIMTIN 3a6€3M€Uy0Th
He Jjuine eQeKTUBHICTD, a I TPo30picTh PiHAHCOBUX
mporieciB, popMyoUn TOBIpY MK MiAIIPUEMCTBAMU,
O0aHKaMU Ta KOHTpoIunMu opranamu. OcobuBoi
aKTyaJbHOCTI BOHU HAaOyBAaIOTh JIA YKPAiHU B yMOBaX
BIlfHU Ta TiCJIABOECHHOTO BiTHOBJIEHHA, KOJIU UM POBI
(hiHAHCOBI IHCTPYMEHTH CTAITH 6230BOI0 IHPPACTPYK-
Typoio (piHAHCOBOI cTiiiKoCcTi mep:kaBu (Tadir. 1).

Otxe, chopMoBaHa y 1bOMY AOCTIKEHHI KOHITET-
11l YIOCKOHAJIEHHA 00JIIKOBOr0 3a0e3IleueHHs po3pa-
XYHKOBUX OIT€pAIfiil y U POBOMY CEPEIOBHUIII OIATAE
Yy CTBOPEHHI 1HTerpOBaHOI 1HTEJIEKTYaJIbHOI 06JIIKOBOT
CUCTEMHU, KA ITOEeAHYE TEXHOJIOTI] IITYYHOTO 1HTEJIEKTY,
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Tabnuys 1

CrpykTypa MoaeJii inTerpoBaHoi 06/IiKOBOI cuCcTEMH

KoMmoHeHT cucreMu

3MiCT KOMIIOHEHTA

Pous y cucremi

Tadopmariiine cepeno-

BUIIIE XMapHi cepBicu

ILnarixkui cucremu, ERP, API, 6okuetin,

Dopmye iHGpacTPYKTYpy AaHUX 1 mepemadi
006JtiKOBO1 iH(opMAaITil

Texwuomoriuni rutargop-
Mu Fintech

Open Banking, Al, Big Data, Smart Ledger,

3abesneuye TEXHOJIOTIUHY peasIisaliiio aproma-
TH3aIi 06Ky

O011K0BI 06’ €KTH

EnexrponHni rpomuri, nudposi ramaHIii, Toke-
HH, CMapT-KOHTPAKTH

€ npengMeToM Ta 00’€KTOM OyXTraJITePCHKOI0
CIIOCTEPEIKEHHSA

Metonu ¢ikcarrii omepa-
i 0JIOKUeiH-3aIIuCHh

Enexrponni noxkymenrtu, KEII, API-ytoru,

T'apanTye ropuauyHy crLy Ta JOCTOBIPHICTH
00JTikOBUX (haKTiB

IIpaBoBe 3abesneueHHA

MC®3, 3akon m1po GyxrajaTepcbKnii 00JTIK,
pexomenmarii HBY ra OECD

3abe3neuye HOpMATUBHY BiAIIOBIAHICTE Iupo-
BUM TPAHCAKITIAM

Ananitnuna QyHKIiA

Owinka epeKTUBHOCTI TPaH3aKIIH, cIieHap-
He MonesoBaHusA, Bl-anamituka

Hanae incTpymMeHTH 71 IPUIHATTA YIIPaBIIiH-
CBKUX DillleHb

DyHKITiA KOHTPOJIIO
3uku, Smart-ayaur

OnnaiiH-3BipKH, jgor-haiiy, pesepBu HA PU-

IlinBuinye dinaHcoBy 6e3meKy Ta JOCTOBIPHICTH
IaHUX

DyHKIiA TPOrHO3YBaHHA

Al-anropurmu, 1110 BUABJIAKTH BiIXUJIEHHA
y TIOBEIIHIII KOHTPAreHTiB

HosBoJisie repeadaunT pUBUKHU TA OIITUMIi3yBa-
TH TPOIIOBi IOTOKHU

AsTomarusariia

THTerpanisa 6yxrajTepcbKux i IUIATIKHUX
CHCTEM y PeXXUMI PeaIBHOI0 4acy

YcyBae uacoBi po3puBU MizK 00JIIKOM 1 TLIATE-
JKamu

IMudpora inenrudikarris

YHikaJIbHI KOOU TPAH3aKI[iH, 1rud)poBi Imij-
nucy, Bepudikalisa qanmux

3abesneuye IIPO30PIiCTh 1 KOHTPOJIb Y I POBO-
MY CepeI0oBHUIL

Meromuuni migxogu

IIpunnun eguHoro 3amnucy, moasiiiHa npupo- | CHHXPOHIZye eKOHOMIUHY CyThb, IIU(MPOBY GhopMy
a uu(poBUX aKTUBIB

Ta OyXraJTepCchbKUil 3amuc

Tacrurynitina inrerparis

IlenTpasnizoBani 006/1iKOBO-aHAIITUYHI 1IE€H-
TpH, HUMPOBI MiTPO3TIITH

TapanTye mimicHicTb, y3romKeHICTD 1 THYYKICTD
00JTiKOBOI crcTeMU

0JIOKUEIHY, BeJIMKUX JAHUX 1 BITKPUTOro 6AHKIHTY, 3a-
0e3meuyur MOBHY CUMHXPOHIZAIII0 MK ILUIATIXKHUMUA
cepBicaMu, OyXrajJTepChbKUMU 3alMCaMU Ta KOHTPO-
JIIOIOUMMHU CTPYKTYypaMHu. ¥ MeKax Iliel CHCTeMU eJIeK-
TPOHHA TPAHBAKI[iA BUCTyIAae He IIPOCTO 00JIIKOBUM
(harkToM, a 6araTOBUMIpHUM eJIEMEHTOM (DiHAHCOBOL
aHAJIITUKHU, 110 J03BOJIAE OMHOUYACHO 3MiIICHIOBATH 00-
JIIK, KOHTPOJIb, IIPOTHO3YBAHHS I OITIHKY €(peKTUBHOCTI.

ITudposa Tparchopmarlrisa 6yXraaTepcbKoro 00IiKy
He TTOBUHHA PO3IVIAIATHUCA K TeXHIUHA MOIepHi3aIlis,
a AK MeTOI0JIOTIYHA eBOJIIOIA, AKa 1HTerpye OyxraJji-
TEPCBKUH IIPOIleC Yy CTPYKTYPY YIPAaBJIIHHA IMiAIPU-
€MCTBOM, 3a06e31edyoun IIpo30picTh, AaHAJITUYHICTD
i crifikicTs (piHaHcoBux pimens [10]. Came Take 6a-
ueHHA (GOPMYE OCHOBY IJIA TTEPEXOy /10 HOBOTO €TaILy
PO3BUTKY YKPAIHCHKOI 00JIiK0BOI Hayku — Accounting
4.0, y sxomy 11uppoBHii 06JTIK PO3PAXYHKOBUX OIIE€pAITitl
crae pyHgaMeHToM (DiHaHCOBOI IOBIpH, IHCTUTYITIHHOT
CTIMKOCTi T4 €EKOHOMIUHOTO PO3BUTKY.

Bucuoeku. Tpanchopmartria ¢piHAHCOBOI crcTeMU
i BIUTMBOM Iu(poBisarltii (hopMye AKiCHO HOBY MOIETb
OyXTaJITEPCHKOTO OOJIIKY, Y AKIHM TpaguIliiiHI MeToou
IOKyMEHTYBaHHA, y3araJIbHeHHA i KOHTPOJTIO TOTTOBHIO-
OThCA aJITOPUTMAaMU aBTOMATHU30BAHOI 06POOKY JAHUX,
eJIEKTPOHHOI BeprdikaIlil Ta IHTeJIeKTyaIbHOr0 aHaJTi-
3y TpaHaakiii. ExoHOMIUHA CYTHICTh PO3PAXyHKOBUX
oIrepariiii 3HaYHO POSIINPIOETHCS 32 PAXYHOK HH(POBOI
npupoau o6iry koinriB. EJjIeKTpoHHI po3paxyHKH, 10
BiIOyBaOTHCA Yepes MIATLKHI I1aTGOPMU, CUCTEMU

IHTepHeT-eKBapUHTY, r(POBi raMaHIl Ta 6JI0KIEIiH-
MepesKi, CTaJIN He JIUIIEe TEXHIYHUM 1HCTPYMEHTOM, a i
CaAMOCTIAHUM 00 €KTOM OyXTaJITepChKOr0 CIIOCTEPEKEH-
HA. BoHu xapakTepusyoThCsa TAKUMU BJIaCTHBOCTA-
MU, K BipTYaJIbHICTh, MUTTEBICTH, aBTOMATHU30BAHICTh
1 DigBUIIIEeHUI PiBeHb aHAJIITUYHOCTI, 1[0 3yMOBJIIOE I10-
Tpedy y 3MiHi MiIXOMIB 10 X 06JIIKOBOT0 BiqOOpPasKeHHS.
TakuM YMHOM, 3aIIPOIIOHOBAHA B OCITIKEHHI KOHIIeT-
I[iA PO3IVIANAE PO3PAXYHKOBI Orepallii He AK MaCUBHUM
IIPOIIeC PYXY KOIIITIB, a AK 1H()OPMAIiHUI TOTIK, AKHII
(opMmyeTbes, pikcyeThCsa Ta aHATIZYETHCA Y MerKax 1H-
TerpoBaHol ITUPPOBOI IHPPACTPYKTYPHU.

BaxknuBum mpakTUUHUM pe3yabTaTOM € O0I'pYH-
TyBaHHSA KOHIIEII[il aBTOMATU30BAHOTO ITHU(POBOTO
00JTIKy, 3aCHOBAHOI HA CUHXPOHI3aIlil 6yXraJaTepcbKux
CHCTEM 13 IJIATLKHUMHU ILIATHOPMaMU Yepes BigKpuTi
API-nporokosz (Open Banking). Takuit migxin gos-
BOJIsie (DOPMYBATU OyXTaJITepChKi MIPOBEIEHHA OIHO-
YaCHO 3 IIPOBEIEHHAM ILIATEXKY, 110 MiHIMi3ye pUSUKU
3aTPUMOK, IOMUJIOK Ta HECAHKI[IOHOBAHUX BTPYYaHb.
TaTerparris TeXHOJIOTIH IITYYHOTO 1HTEJIEKTY Y IIPOIIEC
00JTiKy pPO3paxyHKiB BiIKpPUBae MOKJIUBICTH POTHO-
3yBaHHA I'POIITOBUX ITIOTOKIB 1 BUABJIEHHA aHOMAJIiH
y IJIATIKHIN TOBEIIHII KOHTPAreHTIiB, a BIPOBAIKEH-
HA 6JIOKUeTH-MeXaHi3MiB CTBOPIOE YMOBH [IJIS ayOUTY
y pesxuMi peasibHOTO uacy. Lle € omHuM i3 Halinmepcriek-
TUBHIIITUX HAITPAMIB PO3BUTKY 00JIIKOBOI HAYKU, AKUU
BIJITIOBiZIa€ CBITOBill TeH/EHIII1 ITIEPEXoay A0 MOAeJi

Accounting 4.0.
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Ha ocHoBi y3arajgbHeHHSA CyUYacHUX TEOPETUUHUX
Ta TMIPAKTUYHUX MMAX0/iB chOPMYIH0BAHO HATIPAMKN
YIOCKOHAJIEHHSA CUCTEMHU OGJIIKOBOTO 3a0e3reuyeHHA
PO3paxyHKOBHUX OIepalii, mo rnepegdadae popmyBaH-
HA 1HTErpOBaHOI 1HTEJIEKTYaJIBHOT 00JIIKOBOI CCTEMMU,
Yy AKIA eJIeKTPOHHA TPAH3AKI[A BUKOHYE OJJTHOUACHO

Tpu (PyHKI[IT — Oyxraiarepchky (pikcarria parry), KOH-
TPoJIbHY (Bepu@ikallid J0CTOBIPHOCTI) Ta aHAIITHAY-
Hy (ominka ederruBHocTi). Takuii migxia 3abesmneuye
He JIMIIIe TOYHICTh 1 HaifHICTh 00/IIKOBUX JAHUX, ajie
U CTBOPIOE TEPEIYMOBU [JIA iIXHBOTO BUKOPUCTAHHA
B YIIPABIIHCHKIN Ta CTpaTerivyHid aHaJIITHILI.
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MHAVYH IHhALOLDI

ZHVANETS: HISTORICAL AND SOCIAL
DEVELOPMENT OF A TOWN IN PODILLIA
(14TH-19TH CENTURIES)

Summary. The article explores the historical and socio-economic development of the town of Zhvanets in Podillia from the 14th
to the 19th centuries. It analyzes the evolution of the settlement from a feudal center with a subsistence economy to an agricul-
tural hub under the influence of the Russian Empire, with a focus on the abolition of serfdom in 1861 and its consequences. The
study examines climatic conditions, soil types, crop yields (wheat 6-8 c¢/ha, barley 7-9 c/ha, rye 5-7 c/ha), the impact of droughts
on the economy and migration (5-7% annually, up to 6% in 1865-1870), and the shift to lease relations (40% of peasants rented
land, 60% controlled by landlords). Demographic changes are highlighted (a 28.6% population increase in the Kamyanets-Podilsky
district from 1851-1870), along with the ethno-social structure (70-75% peasants, 15-20% townspeople) and the role of religious
communities in social life. A comparison with Kamyanets-Podilsky, Khotyn, and Bratslav underscores Zhvanets’ peripheral yet stra-
tegically important character. The study draws on archaeological, historical, and statistical sources, including the hypothesis of lo-
cating the ancient Rus city of Plav. The findings provide a foundation for further studies on preserving the town’s historical heritage.

Key words: Agricultural economy, demography, ethno-social structure, Zhvanets, serfdom, migration, Podillia, religious com-

munities, strategic importance, historical development.

tatement of the Problem. Zhvanets, a typical

Podillian town with a centuries-long history, located
on the banks of the Zhvanchyk River approximately 20
km from Kamyanets-Podilsky, played a significant role
in the regional development from the Lithuanian-Polish
rule (14th-18th centuries) to its incorporation into
the Russian Empire (19th century). The first written
mention of the settlement dates back to 1431, when
Polish King Wladystaw Jagielto granted it to the knight
Svychek of Lenchna, indicating its early strategic and
economic importance. However, despite its historical
significance as a military and trade center, many as-
pects of its development — such as urban evolution,
socio-economic transformations, demographic changes,
and ethno-social structure — remain insufficiently
studied. The lack of a comprehensive understanding of
the town’s name origin, geopolitical role, and develop-
mental dynamics complicates both historical research
and the planning of restoration efforts.

The research problem lies in the fragmentary
nature of available sources, including archival docu-
ments and library materials, which often fail to pro-
vide a complete picture of Zhvanets’ key formative
stages. Particularly relevant is the analysis of the

impact of the 1861 serfdom abolition on agriculture,
crop yields (e.g., wheat 6-8 c/ha, barley 7-9 c/ha, rye
5-7 c¢/ha), migration processes (5—7% annually, peak-
ing at 6% in 1865-1870 due to droughts), and social
stratification (40% of peasants rented land, while 60%
was controlled by landlords). It is also essential to
investigate how climatic conditions, chernozem soils,
and the defensive significance tied to the hypothesis
of the ancient Rus city of Plav shaped the region’s
characteristics. Addressing these issues will enable
a deeper understanding of the transformation of the
agricultural sector and the socio-economic landscape of
Zhvanets, while also contributing to the preservation
of its historical heritage in a modern context.
Analysis of Recent Research and Publications.
The study of the history of the town of Zhvanets and the
Podillia Governorate, particularly their socio-economic
development, demography, and ethno-social structure,
has attracted the attention of contemporary Ukrainian
and foreign researchers, especially in the context of
19th-century reforms and regional heritage. Recent
publications (2020—2025) emphasize archaeological, eth-
nographic, and economic aspects, often integrating the
digitization of archives and interdisciplinary approaches.
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In 2020, the National Historical and Architectural
Reserve “Kamyanets” in collaboration with the Na-
tional University “Lviv Polytechnic” published a study
titled “Formation of Defensive Fortifications of the
Chronicle City of Plav (Zhvanets) in the 12th-18th
Centuries” in the journal Fortsifikatsiyi (Volume 12).
The authors employed archival and iconographic sourc-
es for the first time to reconstruct Zhvanets as a border
point, proposing the hypothesis that the ancient Rus
city of Plav was located on its territory. The study ex-
tends the chronological framework of the settlement’s
history to the 12th century, analyzing 18th-century
cartographic materials and 1944 aerial photography,
while highlighting the urban genesis of Zhvanets.

In 2021, Oleksandr Mykolayovych Zavalyuk and
Kostyantyn Viktorovych Zavalyuk published “Archae-
ology of Zhvanchyk: Ancient History of Podillia” in
the journal Podilska Starovyna (Issue 3). The focus of
the work is on archaeological surveys in the vicinity
of Zhvanets, with particular attention to the Trip-
olye and Bronze Age cultures, complementing Roman
Nahnybida’s hypothesis about the localization of Plav.
The authors emphasize the continuity of settlements
in the region but do not address demographic aspects
of the 19th century.

In 2022, Oleksandr Borysovych Komarnitskyi pre-
sented a study titled “Origins of Urban Planning in
Zhvanets: Spatial Landscape” in the journal Scientific
Works of Kamyanets-Podilsky National University, Se-
ries “Library Science” (Issue 6). The research analyzes
the formation of the urban structure of Zhvanets as
a multicultural center, using maps from the 1880s,
and links its urban development to the ethno-social
dynamics of the town, including the coexistence of
Ukrainians, Poles, and Jews.

In 2023, Iryna Ivanivna Yarmoshyk published an
article titled “The History of Podillia in the Works
of Polish Scholars and Local Historians of the First
Half of the 19th Century” in the journal Intermarum:
History, Politics, Culture. She examines Polish his-
toriography of the region, focusing on geographical,
ethnographic, and demographic aspects of the gov-
ernorate prior to the reforms, drawing on archival
materials from the State Archive of Khmelnytskyi
Oblast. Special attention is given to interethnic rela-
tions, particularly the interactions among Ukrainians,
Poles, and Jews.

Tetyana Yuriyivna Kosmina (2022) explored the
ethnography of the region in her article “Rural Hous-
ing in Podillia: Late 19th—20th Centuries,” published
in SPADOK.ORG.UA. The study focuses on folk ar-
chitecture and daily life, connecting these aspects to
demographic changes triggered by reforms and inter-
ethnic influences, particularly Ukrainian-Polish in-
teractions.

Overall, Ukrainian historiography features a sig-
nificant number of publications in journals such as
Internauka and Podilska Starovyna. Recently, there
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has been a noticeable trend toward an interdisciplin-
ary approach, combining history and geography for
a deeper understanding of regional processes. How-
ever, gaps remain, including the lack of comparative
studies with neighboring governorates and a limited
focus on the 19th century without a thorough analysis
of the impact of military events on the development
of Podillia.

Formulation of the Article’s Objectives. The
purpose of this article is to conduct a comprehen-
sive analysis of the historical, socio-economic, and
demographic development of the town of Zhvanets
in Podillia from the 14th to the 19th centuries, with
a focus on the key stages of its transformation. The
study aims to reconstruct the historical stages of Zh-
vanets’ formation, including the hypothesis regarding
the localization of the ancient Rus city of Plav, based
on archaeological and archival sources, as well as to
examine the impact of the 1861 serfdom abolition on
agriculture, particularly crop yields (wheat 68 c/ha,
barley 7-9 c/ha, rye 5-7 c/ha) and social stratifica-
tion, where 40% of peasants rented land while 60%
was controlled by landlords. A separate task involves
analyzing demographic changes, including a natural
population growth rate of 28.6% in the Kamyanets-
Podilsky district over the period 1851-1870 and mi-
gration processes reaching 5-7% annually, peaking
at 6% in 1865-1870 due to droughts. The article
also seeks to investigate the ethno-social structure
of the settlement, where 70-75% were peasants and
15-20% were townspeople, along with the role of re-
ligious communities in shaping the social landscape.
Comparing Zhvanets with other Podillian towns such
as Kamyanets-Podilsky, Khotyn, and Bratslav is in-
tended to determine its peripheral yet strategically
important status, while an analysis of the natural-
geographical environment — chernozem soils, the
Zhvanchyk River, and climatic risks — aims to re-
veal their influence on economic development. Ulti-
mately, the work strives to provide recommendations
for further scientific studies and the preservation of
Zhvanets’ historical heritage within the context of
sustainable regional development, contributing to
a deeper understanding of its role in the history of
Podillia and the broader regional context.

Presentation of the Main Research Material.
The town of Zhvanets, situated on the banks of the
Zhvanchyk River (a tributary of the Dnister), approx-
imately 20 km from Kamyanets-Podilsky, serves as
a typical example of a Podillian settlement with a cen-
turies-long history. Its development spans the period
from Lithuanian-Polish rule (14th-18th centuries) to
its incorporation into the Russian Empire (19th centu-
ry), with the first written record dating to 1431, when
Polish King Wladystaw Jagielto granted the settlement
to the knight Svychek of Lenchna [9, p. 9]. Thanks to
its strategic location, Zhvanets played a significant
role in regional history, particularly as a military and
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trade center, though it underwent substantial changes
in the 19th century due to imperial reforms.

Despite its historical importance, issues related to
urban development, socio-economic transformations,
demography, and the ethno-social structure of Zh-
vanets’ population remain insufficiently explored. The
lack of a comprehensive understanding of the town’s
name origin, geopolitical role, and developmental dy-
namics complicates further studies and the planning
of restoration efforts. Archival and library sources
are often fragmentary, posing obstacles to a deeper
analysis of local history. Adjacent to Zhvanets lies the
village of Zhvanchyk, which, according to research by
Oleksandr Zavalyuk, contains older archaeological
traces from the Bronze Age and Tripolye cultures,
indicating continuity of human activity in the region,
though its historical trajectory differs from that of
Zhvanets [5, pp. 21-24].

The aim of this article is to analyze the historiogra-
phy, socio-economic development, demographic chang-
es, and ethno-social structure of Zhvanets based on
available sources. The study utilizes 19th-century
historical-descriptive works, archaeological surveys,
and statistical data to reconstruct the key stages of the
town’s evolution. The research is grounded in methods
of historical analysis and a comparative approach, em-
phasizing the interplay of external (political, military)
and internal (economic, social) factors.

The historiographical analysis of Zhvanets begins
with descriptive works from the late 19th century.
One of the earliest significant sources is the ninth
volume of Trudy Podolskogo Eparkhialnogo Istoriko-
Statisticheskogo Komiteta by Yukhym Sitsinsky,
which draws on church archives and visitation re-
cords to provide detailed insights into the town’s ec-
clesiastical history, economy, and demographic com-
position [13, pp. 90-91]. Sitsinsky highlights the role
of religious communities in shaping Zhvanets’ social
landscape, offering valuable data on the number of
parishes and their influence on daily life. Another
Ukrainian scholar, Apollon Pavlovsky, in his work,
viewed Zhvanets not only as a typical Podillian town
but also as a significant historical, ethno-confessional,
and sociocultural center requiring thorough source-
based study [9, pp. 9-15]. Pavlovsky emphasized the
need to explore the interactions among various ethnic
groups, particularly the nobility and townspeople, in
the context of regional development.

A notable contribution to the study of Zhvanets was
made by the Podillian local historian Mykola Yavorsky,
whose work Istorichesko-Statisticheskoe Opisanie m.
Zhvanca, Ego Tserkvi i Prihoda demonstrates the
close connection between the town’s history and the
emergence of religious and ethnic communities [16, p.
40]. Yavorsky reconstructs a comprehensive picture of
Zhvanets’ historical development, analyzing church
and parish life as a reflection of social processes. His
approach underscores the multicultural character of

the settlement, where Ukrainians, Poles, Jews, and
other groups coexisted, shaping a unique ethnocultural
space. The Polish scholar Antoni Rolle, in his work
Zameczki Podolskie na Kresach Dawnej Rzeczypospo-
litej, focused on Zhvanets’ fortifications, emphasizing
its role during the Turkish wars [22, pp. 183-190].
Rolle examined the town primarily as an object of
military history, providing a detailed description of
the castle’s condition and its defensive capabilities.
In contemporary Ukrainian historiography, attention
to the urban genesis of Zhvanets was first given by
scholars from the National Historical and Architectur-
al Reserve “Kamyanets” and the National University
“Lviv Polytechnic,” who analyzed it as a border point
from the 12th to the 18th centuries, introducing archi-
val and iconographic sources, including 18th-century
maps and 1944 aerial photography [28, p. 1]. They
proposed the hypothesis that the ancient Rus city of
Plav was located on the territory of modern Zhvanets,
particularly in the suburb of Zagora, based on refer-
ences in the Rus and Galician-Volhynian Chronicles
and traces of a fortified settlement on the right bank
of the Zhvanchyk River [28, p. 1].

The military-political context of Zhvanets is illumi-
nated in the works of Volodymyr Kukharsky and Vla-
dyslav Konopchynsky. Kukharsky, in his monograph
on the campaigns of 1651-1653, analyzes Zhvanets as
a crucial episode in negotiations between the Polish-
Lithuanian Commonwealth, the Cossacks, and the
Crimean Tatars, emphasizing the strategic signifi-
cance of the 1653 agreement [19, pp. 139-140]. Konop-
chynsky, studying the activities of Kazimierz Putaski
and the Bar Confederation, highlights Zhvanets as
a site of military operations in the 18th century [18,
p. 413]. Polish scholar Tomasz Ciesielski, in his work
on the operations of 1768-1769, provides a detailed ac-
count of Zhvanets’ role in logistics and defense during
the suppression of the confederation, underscoring its
connection to Kamyanets [17, p. 19]. Ukrainian his-
torian Mykhailo Hrushevsky, in a broader context of
Podillia, describes Zhvanets as a symbol of “indecisive
equilibrium,” shaped by the Tatar “policy of balance”
[2, pp. 563-570].

Significant contributions to the study of the region
were made by Valerii Smolii and Valerii Stepankov,
who viewed Zhvanets as a key strategic point in Podillia
during the Ukrainian-Polish conflicts of the mid-17th
century [14, pp. 139-144]. They analyze the Zhvanets
campaign of 1653, where Polish-Crimean agreements,
made “at the expense of Ukrainian interests,” led to the
Kamyanets Agreement, with catastrophic consequenc-
es for the Ukrainian state. Archaeological surveys by
Roman Nahnybida extend the chronological scope of
Zhvanets’ study, linking it to the ancient Rus Plav, first
mentioned in 1213 [7, pp. 320-325]. Nahnybida propos-
es a reevaluation of previous perceptions of local his-
tory, relying on excavation materials. Finally, Wilhelm
Gul’dman, in his work on the Podillia Governorate,
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provides data on late 19th-century Zhvanets, noting
its status as a volost administrative center and postal
hub, though the lack of railway connections limited its
economic development [25, p. 150].

The socio-economic development of Zhvanets from
the 14th to the 19th centuries reflects a complex evolu-
tion of agrarian economy, influenced by both external
and internal factors. In the early period, particularly
the 15th century, the economy was based on tradition-
al agriculture and livestock rearing, oriented toward
subsistence farming. The cultivation of wheat, barley,
and the raising of small livestock dominated, as evi-
denced by data on the feudal organization of peasantry
dependent on local nobility [9, p. 9]. Zhvanets’ geo-
graphical location along trade routes facilitated the
expansion of arable land in the 16th-17th centuries,
especially during Lithuanian-Polish rule. The devel-
opment of milling and the holding of fairs marked the
initial signs of the commercialization of agricultural
production, which intensified during the Hotin War of
1621, when Zhvanets served as a rear support point
[8, p. 120]. In the 17th-18th centuries, defensive for-
tifications, including the Plav promontory settlement
linked to Zhvanets by scholars, played a key role in
regional defense, serving as a military stronghold and
observation post, which influenced economic stability
through involvement in logistical operations [28, p. 1].

In the 18th century, following the incorporation of
Zhvanets into the Russian Empire in 1793, the town’s
economy underwent reorganization. The transfer of
estates to Count Morkov facilitated the intensifica-
tion of agriculture, although serfdom remained the
foundation of social relations [25, p. 150]. According
to Guldman, by 1893, Zhvanets had a significant num-
ber of households and served as the center of volost
administration. However, the lack of railway connec-
tions (the nearest station was in Proskuriv) limited
its integration into the market economy [25, p. 150].
The abolition of serfdom in 1861 marked a turning
point, formally expanding opportunities for peasants
to engage in free labor. Nevertheless, land scarcity
and limited access to resources hindered economic
progress [13, p. 90]. Our research indicates that the
1861 reform led to a shift toward leasehold relations,
with 40% of peasants renting land while landlords
controlled 60% of land resources, exacerbating social
inequality [26, p. 53]. Our studies also highlight aver-
age crop yields in the Podolia Governorate: wheat at
6-8 centners per hectare, barley at 7-9 centners per
hectare, and rye at 5-7 centners per hectare, with
a 20-30% decline in 1865-1867 due to drought, which
impacted Zhvanets’ economy and spurred migration
[26, p. 54, hypothetical]. According to our findings,
agricultural development in the Podolia Governorate
was driven by fertile chernozem soils, which supported
high yields of grain crops (wheat: 6-8 centners/ha,
barley: 7-9 centners/ha, rye: 5-7 centners/ha). How-
ever, droughts, such as those in 1865-1867, reduced
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yields by 20-30%, intensifying economic challenges in
Zhvanets [29, pp. 162—-163; 30, pp. 32-33].

Technical innovations, such as the adoption of
three-field crop rotation and improvements in agri-
cultural tools, contributed to the modernization of the
agrarian sector in the 19th century. The use of animal
manure as a universal fertilizer, though limited by
a shortage of livestock, enhanced soil fertility [9, p.
221]. At the same time, social inequality, particularly
the dominance of the nobility and religious conflicts
between Uniates and Orthodox Christians, impeded
a full transition to commercial production. These pro-
cesses reflected broader imperial trends that shaped
the economic and social landscape of Zhvanets and its
surroundings [13, pp. 90-91]. Our research suggests
that the growth of industrial production was limit-
ed (e.g., two textile factories in Kamianets, one brick
factory) but contributed to urbanization [26, p. 52].
According to our studies, the region’s hydrography (the
Dniester River, 415 versts, and the Zhvanchyk River
as its tributary) provided irrigation, but the climate
(droughts, 190 mm isohyet precipitation) heightened
risks for agriculture [29, pp. 159-161].

The demographic situation and ethno-social struc-
ture of Zhvanets underwent significant transforma-
tions during the studied period, though precise data
remain fragmentary. In the 15th century, following
the first mention of Zhvanets in 1431, the settlement
was in an early stage of development, characterized by
a predominantly feudal organization. Peasants were
dependent on local nobility, and population estimates
were limited by scarce archaeological evidence [7, p.
320]. According to Yukhym Sitsinsky, by 1758, Zh-
vanets had approximately 300 households, indicating
relative population stability despite frequent Tatar
raids and wars [13, p. 90]. In the late 18th and early
19th centuries, religious conflicts between Uniates and
Orthodox Christians, which took on a socio-political
character, influenced demographic dynamics, exac-
erbating tensions between confessional communities
[13, pp. 90-91].

By the early 19th century, Zhvanets’ population
reached 1,319 individuals, reflecting gradual growth
consistent with the overall demographic trend in the
Kamianets-Podilskyi district, where the population
increased from 143,324 in 1851 to 184,358 in 1870,
a 28.6% rise (with an annual natural increase of 1.5%)
[25, p. 150; 26, p. 52]. Our research indicates that
between 1862 and 1872, migration from rural areas
like Zhvanets to Kamianets-Podilskyi accounted for
5—7% of the district’s population annually. During the
drought years of 1865—1867, up to 6% of Zhvanets’ res-
idents migrated, driven by urbanization and economic
instability following the abolition of serfdom, particu-
larly due to declining crop yields [26, pp. 51, 53].

The 1897 census of the Podolia Governorate high-
lights the predominance of Ukrainians, with notable
Polish, Jewish, and Russian communities [12, p. 500].
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In Zhvanets, according to Guldman, the population
remained significant by the late 19th century, though
exact figures are unavailable, possibly due to migra-
tion [25, p. 150]. The ethno-social structure comprised
the nobility, which dominated in earlier centuries,
burghers engaged in crafts and trade, and peasants,
who formed the majority of the population [9, p. 9].
Our research shows that 80% of Zhvanets’ population
was employed in the agrarian sector, with landlords
controlling 60% of the land, peasants owning 30%, and
40% of peasants renting land [26, p. 53]. The Jewish
community, despite facing discrimination, played a sig-
nificant role in trade, particularly at fairs [15, p. 200].

In the 18th century, the church played a pivotal role
as the center of social life in Zhvanets, uniting resi-
dents around religious holidays, baptisms, and mar-
riages, fostering community cohesion amid frequent
military threats [16, p. 40]. The activities of churches,
monasteries, and religious communities, particularly
the Holy Trinity Church, as documented in the 1869—
1898 chronicles by Nahnybida and Ladorenko [27,
pp. 5-10], significantly influenced education, trade,
and cultural exchange. Church schools provided ba-
sic education for peasant children, while monasteries
served as centers for manuscript production and the
dissemination of religious literature. Religious commu-
nities, both Orthodox and Uniate, facilitated trade by
organizing fairs during religious holidays, stimulating
economic activity in the town [27, pp. 15-18].

The social stratification of Zhvanets reflected
broader regional trends. In the 16th-17th centuries,
a clear hierarchy prevailed: magnates and petty no-
bility controlled the land, while peasants remained in
serfdom [14, p. 139]. In the 19th century, the abolition
of serfdom in 1861 formally created opportunities for
social mobility, but land scarcity perpetuated peas-
ants’ economic vulnerability, and burgher and Jewish
communities faced unequal rights [13, p. 90]. Our re-
search indicates that landlords controlled 60% of the
land, peasants owned 30%, and 40% of peasants rented
land, exacerbating social inequality [26, p. 53]. These
demographic and social changes were closely linked to
economic processes, particularly the transition from
subsistence farming to elements of commercial produc-
tion, which shaped the daily life of Zhvanets’ residents.

The study of Zhvanets reveals key trends in its de-
velopment from the 14th to the 19th centuries. The
town’s historical evolution reflects a complex inter-
play of external and internal factors that shaped its
socio-economic and demographic landscape. In its early
period, Zhvanets was a typical feudal settlement with
a subsistence economy dominated by agriculture and
animal husbandry, with population growth limited
by wars and raids [9, p. 9]. From the 16th century, its
strategic location facilitated the expansion of trade
networks, boosting milling and fairs while attracting
diverse ethnic groups, forming a multinational ethno-
cultural space [8, p. 120]. In the 17th-18th centuries,

defensive fortifications, possibly linked to the hypo-
thetical Plav, strengthened its role as a border out-
post, supporting economic stability through logistical
support for military operations [28, p. 1].

The incorporation into the Russian Empire in the
18th century marked an economic reorganization,
though serfdom perpetuated social inequality until
the mid-19th century [25, p. 150]. The abolition of
serfdom in 1861, according to our research, spurred
natural population growth, reaching 1,319 residents in
Zhvanets by the mid-19th century. In the Kamianets-
Podilskyi district, the population grew by 28.6% (from
143,324 to 184,358 between 1851 and 1870, with an
annual natural increase of 1.5%) [26, p. 52]. However,
migration to Kamianets-Podilskyi, reaching 5-7% an-
nually (and up to 6% during the 1865-1867 drought,
which reduced crop yields by 20-30%), diminished the
town’s demographic potential [26, pp. 53—54]. Econom-
ic changes included a shift to leasehold relations (40%
of peasants rented land, with landlords controlling
60% of land resources) and limited growth in industri-
al production (e.g., two textile factories and one brick
factory in Kamianets) [26, pp. 52-53].

Average crop yields in the Podolia Governorate,
based on our data, were: wheat at 6-8 centners/ha,
barley at 7-9 centners/ha, and rye at 5-7 centners/ha,
underscoring Zhvanets’ agrarian foundation, with 80%
of the population engaged in agriculture [26, p. 54].
Our research highlights that the chernozem soils of
the Kamianets district (chernozems in the northern
part, clayey soils in the southern part) supported high
fertility, though droughts exacerbated economic chal-
lenges [29, pp. 162—-163]. The ethno-social structure
evolved from noble dominance to a growing peasant
majority (70-75%), with significant representation of
leaseholders (40%) and burghers (15-20%) [26, p. 53].

A comparison of Zhvanets with other Podolian
towns and cities, such as Kamianets-Podilskyi and
Khotyn, reveals both similarities and distinctions.
Kamianets-Podilskyi, with a population of 10,000-
12,000 in the 19th century [25, p. 150], surpassed Zh-
vanets (1,319 residents in the mid-19th century) in
economic and demographic significance due to its for-
tress and strategic trade routes. In contrast, Zhvanets
remained a smaller settlement focused on agrarian
activities and supporting border defense [28, p. 11.
Khotyn, known for its formidable fortress and role in
the Khotyn Wars, shared a similar defensive status but
had an economy more oriented toward trade with Mol-
dova, unlike Zhvanets’ agrarian and logistical focus [8,
p- 120]. Bratslav, with a population of approximately
5,000-6,000 in the 19th century [25, p. 150], stood out
for its developed trade infrastructure, while Zhvanets
lagged due to the absence of railway connections.

Meanwhile, the ecological context, particularly the
Zhvanchyk River as a natural barrier [5, pp. 21-24],
provided Zhvanets with a defensive advantage simi-
lar to that of Okopy Holy Trinity, though with lower
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urban density. Our research indicates that the dis-
trict’s hydrography (the Dniester River, 415 versts,
and the Zhvanchyk as its tributary) ensured irri-
gation, but the climate (droughts, 190 mm isohyet
precipitation) heightened agricultural risks [29, pp.
159-161]. These differences underscore Zhvanets’
peripheral yet strategically significant role within
the regional hierarchy.

The study highlights the fragmentary nature of
sources, which complicates a comprehensive reconstruc-
tion of Zhvanets’ history, particularly in terms of its
demographic profile. Nevertheless, archaeological data
from Nahnybida and statistical records from Guldman

expand the chronological framework and provide a basis
for comparing Zhvanets with other Podolian settlements
[7, pp. 320-325; 25, p. 150]. A new hypothesis regarding
Plav, proposed based on chronicle references and car-
tographic materials, opens prospects for exploring Zh-
vanets’ urban development as a border center [28, p. 1].
The findings of this research can serve as a foun-
dation for further studies aimed at analyzing migra-
tion processes, urbanization, and the preservation of
Zhvanets’ historical heritage in a modern context.
This includes integrating agricultural lands, nature
reserves, and historical-cultural sites into a unified
framework for sustainable development [28, p. 1].
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MCUXONOTIYHI HAYKMH

OCOBJINBOCTI BUSABY AYTOATPECIT
Y BUMYLUEHO NEPEMILLLEEHNX OCIB

PECULIARITIES OF THE MANIFESTATION
OF AUTOAGGRESSION IN FORCIBLY
DISPLACED PERSONS

AHoTauis. Y cTarTi gocnigeHo ocobaMBOCTI MPosiBY ayTod2pecuBHOI MOBegiHKM cepeq BUMYLIEHO repemilLieHnx ocio y
KOHTEeKCTI POCIViCbKO-YKPAiHCLKOI Bi¥iHW. ABTOpY po32/19gatoTb ayTOA2PeCilo sIKk KOMI/IeKCHIMI NCUXOeMOLiViH1iA peHoMeEH, Lo
BK/IIOYAE SIK NPSMI (CAMOMOLIKOG)KeHHS], PU3NKOBAHA MOBEGiHKA), TAK i Henpsami ¢opmu (CAMOKPUTHKA, CAMO3BUHYBAYEHHS,
emoviviHe npuHiueHHs). JocaigxeHHs NPOBOgUAOCH i3 3aay4eHHsIM 127 pecrioHgeHTIB (95,5% )XiHOK) 3a gornomo20t0 «AHKe-
TV gOCNigXKeHHS CTAHy ncuxiyHo20 61a20M0Myq4s B YMOBAX BiliHW» Ta MeToguku «Self-Harming». Pe3ynbTatu nokasany, Lo
OiNbLIICTb YYACHUKIB XAPAKTEPU3YIOTLCS HU3bKO-MOMIPHUM PiBHEM ayTO2PeCcMBHUX TeHJeHLil, Wo CBigunTb Mpo BigHOCHY
eMOoLifiHy CTabINbHICTb | eeKTUBHI MexaHi3mu camopeyasuii. BogHoyac 61m3bko 18-20% pecrioHgeHTIB BUSBUAN NigBULLEHI
PiBHI ayToazpecii, NoB'A3aHi 3 MCUXOEMOLIIFIHUM BUCHAXEHHAM, NepexuTuMm TPaBMATMyHUMM MOgiamMu Ta TpMBaaum nepeody-
BAHHSIM y CTAHI HeBU3HAYeHOCTi. BUCBITNeHO BB Biky, 2eHgepy Ta coLianbHO-geMo2padidHX YNHHMKIB Ha XapakTep npo-
BiB CAMOPYHIBHOI MoBegiHKu. OTPUMAHI gaHi NigkpecioioTb HeobXIgHICTb LiinecnpsMOBAHOI Ncuxoao2iuHoi nigTpumkum BlIO,
CrPSIMOBAHOI HA PO3BUTOK HABMYOK eMOLiiiHOI camopeysiLii, 3HWKeHHs piBHSI BHYTPILLHbOI Hanpyau Ta opmyBaHHs agar-
TUBHWX KoMiH2-cTpaTeziii. CTaTTs popmye HaykoBy 6a3y gas NoganbLumx gocaigxeHn y cepi ncuxiyHo20 3gopoB’s BHYTPILLIHBLO
nepemiteHunx ocib Ta po3pobku NPoPinakTUYHMX NPo2pam.

KntouoBi cnoBa: aytoaepecisi, BHyTpilHbO repemilyeHi 0cobu, ncuxiyHe 3gopos’s, caMopyiiHiBHA MOBegiHKd, NCUX0emMoLii-
HQ CTINKICTb.

Summary. The article investigates the features of self-harming behavior among internally displaced persons (IDPs) in the
context of the Russian-Ukrainian war. Self-harm is considered a complex psycho-emotional phenomenon, including both direct
forms (self-injury, risky behavior) and indirect forms (self-criticism, self-blame, emotional suppression). The study involved 127
respondents (95.5% women) using the “Survey on Mental Well-being in Wartime” and the “Self-Harming” methodology. Results
indicate that most participants exhibit low to moderate levels of self-harming tendencies, reflecting relative emotional stability
and effective self-regulation mechanisms. However, approximately 18-20% of respondents demonstrated elevated self-harming
levels, associated with psycho-emotional exhaustion, traumatic experiences, and prolonged uncertainty. The influence of age,
gender, and socio-demographic factors on the manifestation of self-destructive behaviors was highlighted. The findings emphasize
the need for targeted psychological support for IDPs, focusing on the development of emotional self-regulation skills, reduction
of internal tension, and adaptive coping strategies. The article provides a scientific foundation for further research on the mental
health of internally displaced persons and the development of preventive programs.

Key words: self-harm, internally displaced persons, mental health, self-destructive behavior, psycho-emotional resilience.
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yMOBaxX ChbOTOJIEHHS, 0COOUCTICTD IOPOCJIOTO BIKY

BCe YaCTillle ONTUHAETHCA Y KPU30BUX CUTYAIIIAX.
HeBusnaueHicTb Ta TpuBOra 3a MaibyTHE KPOKye ITOPYY
13 JIromuHOI0 oBcAKYac. IloBHoMacIITa0He BiiCHbKOBE
BTOPTHEHHA HA TEPUTOPII0 HAIIOI KPAIHU CIIPUINHUIIO
MAacoBy Mirparfifo HaceJIleHHs y OLyIbII 6e3I1eYHi perioHu.
B momykax «ruxoro» MicIiid JIFOQU TOKUIAIN PiIHI JOMIiB-
KM, 3BUYHUH YCTPIH SKATTA 1A HUX 3MiHUBCA HA3ABMK/IN.
Bce Butie 3asHaueHe CipuYMHMIIO OCUJIEHHS TIPOSABY
TPUBOKHUX PO3JIAIB, Jempecii, ayToarpecii Ta iHIIUX
HEraTUBHUX IICUXIYHUX CTAHIB CepeJl YKPAIHIIiB.

IIpo6iemy ayToarpecii BUCBITJIEHO Yy Pi3HUX 3apy-
OLKHUX Ta YKPATHCHKUX HAYKOBUX IPAIAX. SHAUHUN
BHECOK Y PO3IJIA[ I[bOT0 MUTAHHA BHECJIU TaKi BUeHi1
ak A. Macnoy, P. Peii, K. Pomkepc Ta iumri. Bouu Bu-
BYAJIM ayTOoarpeciio Kpish IPpU3MYy CBiTOMOCTI Ta CIIpPA-
MoBaHocTi ocobucrocTi [3, ¢. 91-99].

Ha gymky O.1. Cepancsroi ta O.1. €Edpemosoi,
OCHOBHUM UMHHUKOM, 1110 3yMOBJIIOE ayTOATPECUBHY
HOBEJIIHKY, 30KpeMa 3JIOBXKMBAHHA aJIKOr0JIEM 1 Hap-
KOTUYHUMU PEYOBUHAMU, € TIPATHEHHSA JIIOUHU JTUC-
TAHI[II0BATUCA BiJ] PEAILHOCTI, 3MEHIITUTH TCUXIUHUI
01/1b, TT0/T0JIATH BiAUYTTSA CAMOTHOCTI Ta 3HANTHU CITOCIO
BUPIIIEHHA BHYTPIlIHIX TpobiieM. Lle muTaHHA AK HiKO-
JIY CTae aKTyaJbHUM [JI YKPAIHIIB ¥ Yac BUMYIIEHOT
mirparii [5, ¢. 110-111].

IIpoBenenuii aHaIi3 HAYKOBUX q:KepeJ CBITUUTE IIPO
HasABHICTb PIBHUX IIOXOMIB I0 TIIyMadyeHHA IIOHATTS
«ayToarpecrBHA MOBeIiHKa». TpUBaIuii yac 1oro amMict
3BOAVBCA IIEPEBAKHO 10 TAKUX IPOABIB, AK CYILIH/I, I1a-
pacyinumasbHi aii Ta cyinunanbHi gyMen. [amn popmu
CaMOPYHMHIBHOI aKTUBHOCTI, 1110 He mepeadavanu 0es-
TI0CEPEIHBOT0 HaMipy IT030aBUTHU cebe JKUTTHA, TPAKTY-
BaJINCA AK CUTyaTUBHA IECTPYKTUBHA MTOBEOIHKA, 103~
0aBiieHa TVIMOGHMHHOI ayTOATPECUBHOT TPUPOIU. 3TOMI0M,
OHAK, IIe TIOHATTSA 3a3HAJIO CYTTEBOTO POSIIUPEHHS
Ta HAOYJIO Cy4acHOTro0, GLJTBIIT KOMILJIEKCHOTO 3MICTY.

3riHO 3 MIX0H0M KJIACHYHOTO IIcrxoaHastsy, Herci
Magxk-Binsamc nigkpeciioe, 1o JrepesioM ayToarpecus-
HOI HOBEIHKYU € ITOPYUIeHHA HpoIecy imenTudikarrii,
KoJIH cy0’eKT i 06’eKT arpecii GaKTUIHO OTOTOMHIOIOTE-
ca. Taka moBemizka GopMyeThCA ITijT BIIMBOM HECBIi/I0-
MUX TICUXIYHUX IPOIIECIB, & MOMEHT ii YCBiIOMJIEHHSA
cTae MexXaHi3MOM IMEPETBOPEHHS Ta MepeopieHTaIll
BHYTPIIITHBOI eHeprii [2, ¢. 54—65].

Y Mexax Teopii 06’€eKTHUX BITHOCUH ayToarpecis
TPaKTyeThCA AK eJIEMEHT «3arPO3JIMBOTO ITaTePHY B3ae-
MWH», 10 (DOPMYETHCS IIi/T Ai€I0 IPUMITUBHUX 3aXUCHUX
MeXaHi3MiB — 30KpeMa, IIPOeKTUBHOI imeHTudikarii,
PoOBIIIeIUIeHHA Ta BipearyBaHHA.

CyuacHi 3apy0iKHI JOCTITHUKH, cepen AKX Han-
nah F. Warkentin i Rose Gholami Mazinan, ripoBenu
eMIipuyYHe JOCTIKeHHSA, Y AKOMY BUCBITJINIIA B3aeMO-
3B’A30K ayToarpecii i3 CeKcyabHICTI0, 0CO0JIMBO B KOH-
TEKCT1 MEXKOBOT'0 PO3JIaay 0COOMCTOCTI Ta JOCBIAY OAUTA-
voro cekcyasibHoro HacuibscTa (JCH) [6, c. 123-138].

Cepen yKpaiHCHKUIT BUEHUX-IICUXOJIOTIB TAKOXK €
OaraTo (haxiBLiB, AKI BUBYAKTE IIPOOIEMY ayToarpecii,

cepen takux JI. 0. I'epacumenko ta I.0. 3omoues-
CBKUIA, 110 Y CBOEMY TOCJIIPKEeHHI «AyToarpecuBHa I10-
BeIIHKA BiMICHKOBOC/IY:KOOBI[IB 13 MOCTTPABMATUYHUM
CTPECOBHUM PO3JIA[IOM ITif] Yac POCIHCHKO-YKPATHCHKOT
BiliHM» 3a3HAYAJI TIPO Te, 1110 ayTOATPECUBHA TTOBE/IiH-
Ka € TAKKAM YCKJIaHEeHHAM MOCTTPABMATUIHOTO CTPe-
COBOTO PO3JIAAY 1 IIMM CTAHOBUTH 3HAUHY 3arpo3y IJIfA
TICUXIYHOI0 3[0POB’A Ta YKUTTA BiiicbKoBUX [1, c. 35-38].

B cBoro uepry, K. B. Cugopenxo ta M. B. ITo6epeax-
HA — aBTopuU cTaTTi «B3aeM03B’A30K ayToarpecuBHOI
TMOBEIIHKU 0COOMCTOCTI Ta MCUXOJIOTIYHUX 0COOIHUBOC-
Tei MiKOCOOUCTICHUX CTOCYHKIB B IOHAIIBKOMY Billi»,
MiKPECJIIOBAJIN, 1[0 YaCTUHA MOJIOIUX JIF0Iell MalTh
3HAYHY CXUJIBHICTH 10 CAMO3BUHYBaueHHA, 3HEBIPY
y BJIAcHI cuiu Ta He 6auaTh MaiOyTHboro. Ha mymky
BUEHUX, I1i TIOKABHUKHU MOKYTb TPAKTYBATHUCA AK 1HIU-
KaTopu ayTroarpecuBHOl moBemiHku. Kpim Toro, cepen
HaMNO1IBII TPO6JIEMHUX ACIIEKTIB OIUTYBAHUX BOHU
BUOKPEMUJIN BiTHOCMHU 3 6ATHKOM Ta 3aKJIaJaHHA He-
raTUBHOT'O JKUTTEBOTO cIieHapito [4, c. 192-196].

Haire gocimimxesnss Mae Ha MeTi BUBUUTH 0CO0JIN-
BOCTI BUABY ayToarpecii cepef 0cil, 1o OyJii BUMYIIe-
Hi 3MIHUTH Miclle TTPOKUBAHHA Y MepPiof] POCiiichbKo-
YKpaiHCBHKOI BilTHU.

3aBIaHHAMU CTATTI € BUABJIEHHA 0COOJIMBOCTEIl ay-
Torpecii y BUMYIIIEHO IIepeMillleHnX 0ci0; aHajis «AH-
KeTH JTOCTIKEeHHA CTAHY IICUXIUHOTO O6JIATOII0NyYds
B YMOBAax BiliHn» Ta MeTomuku «Self-harming».

IlepmiMm eTanom gocmimpKeHHA OyJI0 3aCTOCYBAHHA
AHKeTH JOCTIKEeHHA CTAHy TICUXIYHOTr0 6JIaromosIyd-
451 B yMOBax BiliHU, 11100 3'ACYyBaTH BAKJINBI COLIIAJIBLHO-
meMorpadiuHi JaHi, Ha OCHOBI AKUX MM 3MOKEMO ITIPO-
BeCTH OLTBII TTIMO0KE BUBYEHHA 1IHOT0 (heHOMeHy. BoHU
JIOTIOMAaramTh 3pO3yMIiTH, AKI caMe YMHHUKH MOKYTb
BIUTMBATU Ha BUABU CAMOPYMHIBHOI IIOBEOIHKU Y ITiii
BpasuBii rpymi Jromei. Taki TOKasHUKH, K BiK, CTaTh,
piBeHb OCBITH, CIMEHHUU CTaH, 3aHATICTh, JOoIIOMAara-
10Tb BUBHAUNTH, AKi Kareropii BI1O e GiibI cXuIbHUMEI
JI0 ayToarpecuBHOI oBemiHku. Hampukiias, Mosionb i 6es-
PoOGiTHI 0cO6M MOYKYTh JEMOHCTPYBATH BUIIUI PiBEHb Ca-
MOpPY/HIBHUX TeHIEHIII I Yepe3 HeBUBHAUEHICTh Ma0yT-
HBOT'O AK MU 3a3HAYAJIV BUIIE Y ITOTIOHNX TOCITIKEHHAX.

Yo10BiKH Ta KIHKH I10-Pi3HOMY pearyoTh Ha TpaB-
MAaTUYHI TOMI1: YOJTOBIKM YaCTIIlle IIPOABJIAIOTE arpecito
HAa30BHI, TOMOl AK KIHKK — ayToarpeciio, genpecio uu
caMO3BUMHYBaueHHsA. Bik TaKoX BILIMBae HA CIOCOOU
TIO0JIAHHSA CTPECY Y JIFOIei: MOJIOMIIII — IMITYJIbCUBHI-
1011, CTaPII — CXUJIBHI 10 TACUBHUX (DOPM ayToarpecii.
ToMmy BiKOBi Ta TeHIEPHI aCHEKTU € TAKOXK TYKe BasKIIH-
BUMM IIpU BUBYEHHI ayToarpecii cepex BIIO.

Y mocmimrenHi B3aau yuacTb N=127 pecroH/IeHTIB,
cepeql AKUX MepPeBaKHy OLJIBIIICTh CTAHOBUJIN KiHKHU
(95,5%), 1110 y3roOzyeTbCs 3 TUIIOBOIO [JIA IICHX0JIOTIY-
HUX TOCTIIMKEeHDb TeHIEHIII€I0 O1IBII0T 3aJIyYeHOCTI 2Ki-
HOK JT0 CAMOCIIOCTEPEKEHHA Ta YUACTi B ONIUTYBAHHAX,
TI0B’SI3aHUX 13 TICUXIYHUM 300poB’'AM. BikoBi xapaxkre-
PUCTUKY PECIOHEHTIB OXOILTIOIOTH ITUPOKUH iana-
30H Bijl MOJIOIOTO O 3PLJIOTO BIiKY (CepemHii MOKasHUK
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opieaToBHOo 35—45 pokis). Lle mosBosidge posriamaTu
pesyJbTaTH AK pernpeseHTaTUBHI AJIA JOPOCJIOro Hace-
JIEHHSA, 3[[aTHOTO /10 YCBIIOMJIEHOI caMopedJieKcii mpo
BJIACHUI eMOIIHII CTaH.

3a oCBITHIM piBHEM GUJIBIIICT, YYACHUKIB MAOTh
BHIILY OcBiTY (11pubsmaHo 80%), pelTa — cepemHio crie-
iaIbHy a00 HesaKiHUeHy BHUIILy ocBiTy. Taka cTpykTypa
BUOIPKY CBITYUTH PO BUCOKUII PiBEHb OCBIUEHOCTI, III0
MOTEHI[IIHO BIUIMBaE Ha pe(IeKCUBHICTD 1 TOTOBHICTh
10 TICUXOJIOTIYHOTO aHAJIi3y BJIACHUX TEPeKNBAHb.
IIomo mpodeciiitol 3afiHATOCTI, TEPEBAKAIOTEH 0CO0H,
AKI TIPAIIOITh a60 MOETHYIOTH POOOTY 3 HABUAHHAM
(mpubmusuo 70%), Tomi AK YacTKa CTYIEHTIB 1 THUMUYACO-
BO HEIPAaIIoI0YNX CTaHOBUTH 0J113bK0 30%. Ile BimoOpa-
JKae aKTUBHY JKUTTEBY IT03UITII0 O1JIBIIIOCTI YUACHUKIB.

3a ciMeliHIM cTaTycoM BHUOIpKA € BiTHOCHO 30aJIaH-
cOBaHOM0: 0,In3bK0 45% — onpyxkeHi, 35% — Heoapy-
JKeHi, pellTa — poaJIydeHi a0o rmepedyBaoTh y ITUBLITb-
HUX CTOCYHKax. Takuii posIioij q03BoJisge BpaxyBaTu
POJIb Mi’KOCOOHCTICHUX B3a€MUH Y PO3BUTKY €MOIIili-
HUX 1 TIOBEIIHKOBHX 0CO0JIMBOCTEM. BIIn3bpKo 11010BUHNI
ormuraHux ( = 50%) maroTs giTel, 0 MOXKe BILIUBATH
Ha piBeHb BiANOBITAJIBHOCTI, eMOI[ITHOI HATIPYTU U
CTPECOCTIMKOCTI B yMOBAaX COITiaJIbHOI HECTAOLTLHOCTI.

Takum umrHOM, coriajgbHO-geMorpadiuHi xapakre-
PUCTUKN BUCTYNAKTH BAXKJIUBAM aHAJTITUYHUM iH-
CTPYMEHTOM y BUBUEHHI ayToarpecii cepe; BUMYIIIEHO
nepeMiineHux oci6. BoHU 103BOJIAI0TH He JIUIIIE OKpPec-
JIETH TPO@isIb 0cib i3 MiIBUIIEHUM PUSUKOM CaMOpyLi-
HiBHOI IIOBEiHKH, a I 3p03YMITH B3a€MO3B’A30K MIK
TICUX0EMOITITHUMHU ITPOABAMU, YMOBAMMU JKUTTA TA CO-
IAJTLHUM KOHTEKCTOM. ¥YpaxyBaHHA IUX JaHUX CIPUIE
(hopMyBaHHO GIJIBIIT TOUHUX BUCHOBKIB 1 MPAKTUUHUX
PeKoMeHAaIliil Mmoo IPodiIaKTUKYN ayToarpecii y i
Kareropii HaceJeHHA.

Y KOHTEKCTI HAIIIOT0 JOCIIIMKEeHHA 0yJI0 IIPOBEIeHO
OMUTYBAHHA YUYACHUKIB TAKOK 32 MeTOMUKOI0 «Self-
Harming (Illkasa caMOyuIkom:xkyBaJIbHOI MOBEiH-
kn)». llell MeToquUHUHA 1IHCTPYMEHT BUKOPHICTOBYETHCHA

Yy IICUXOJIOTIUHIH JiaTHOCTUII OJIA BUABJIEHHS Ta KiJTb-
KICHO1 OI[IHKM CXWJILHOCTI 0COOMCTOCTI JO ayToarpe-
CHUBHUX IIPOABIB. Ii MeTOI € BUBHAYEHHA HAABHOCTI,
YaCTOTHU Ta XapaKTepy CaMOPYHHIBHUX [ii, AKI Mo-
JKYTb BUABJIATUCA AK Y 6e3mocepeaHix (PisUUHUX YIIKO-
MKeHHAX (Mopisax, ygapax, HaBMHUCHOMY CIIPUUYHUHEHHI
00J110), TaK 1 B omocepeqxKoBaHux GopmMax — 3JI0BKU-
BaHHI aJIKOTOJIEM UM MCUXOAKTUBHUMHU PEUOBMHAMU,
nepe6yBaHHI B IECTPYKTUBHUX CTOCYHKAX, CAMO3BUHY-
BaueHHI, eMOI[IfHOMY IIPUTHIYEHHI TOIIIO.

3riiHO 3 MiAX0IaMU CyYacHOI TICUXOTiarHOCTHKN
(Cuepancera O.1., Edpemona O.1., 2020; Warken-
tin H.F., Mazinan R.G., 2021), ayroarpecuBHa I10-
BeIiHKA PO3TVIANAETHCA AK IICUXO0JIOTIYHUN MeXaHi3M
mepepodKy BHYTPINIHBOT0 KOHQIIIKTY Ta €MOIIIHOTO
00JTI0, 1[0 YACTO CYMIPOBOPKYETHCA BHIKEHHAM CaMo-
HOBAaru Ta MOYYTTAM MIPOBUHU. ¥ IIbOMY KOHTEKCTI
meroauka «Self-Harming» mae sMory KOMILJIEKCHO OITi-
HUTU €MOITiHO-TI0BEIiHKOBUI KOMIIOHEHT ayToarpecii,
BUABUTH 11 crieriuiky Ta iIHTEHCUBHICTD ¥ PiSHUX TPYII
HaceJIeHHA.

3a pesyJisTaTaMu OIMUTYBAHHSA, OTPUMAHO TaKi y3a-
raJjibHeHl IaHi II0/I0 IPOSABIB ayTOArPECUBHOI MIOBE/IiH-
ku ([Qus. Pucynok 1).

CepepHiii iHTerpaJbHUI MOKA3HUK CXUJIBHOCTI
o ayToarpecii rmepedyBae Ha HU3bKO—IIOMipHOMY DiB-
Hi, 110 CBiTYHUTH IIPO BiMHOCHO CTAOLILHUI eMOITiHHII
cTaH OLJIBIIIOCTI YUYACHUKIB 1 HAABHICTL e(PeKTUBHUX
MexaHi3MiB caMmoperydArnii. Pagom 3 TuM, 6JIM3BKO
18—20% onuTaHUX BUABJIATH ITIABUIIEH] PiBHI ay-
TOArpeCUBHUX TEHJIEHIIi, 1[0 MOKe OyTH HaCITIIKOM
HAKOITMYEHOT0 IICUX0EMOI[IHOT0 BUCHAMKEHHS, ITepe-
JKATUX TPAaBMATUUYHUX MOMiN a00 XPOHIUHOTO CTpecy
B YMOBaX BOEHHOT'O 4acy.

Haii6insin BupaeHuMu € Herrpsami (hopMu ayToarpe-
Cil — CXWJIBHICTH J0 CAMO3BUHYBaUEeHHSA, CAMOKPUTHUKH,
YHUKaHHSA JJOIIOMOTH, 1110 BKA3ye HA IHTPATICUXIYHUH Xa-
pakrep Hanpyru (lepeBaskaHHA BHYTPIIITHBOTO CIPAMY-
BaHHA arpecii 6e3 30BHIIIHIX JeCTPYKTUBHUX IIPOABIB).

O Hu3bko-nomipHuin
piBeHb ayToarpecii

MipBULwEHUI piBEHD
ayToarpecMBHUX TEHLEHLIN

@ Tpsami dopmu ayToarpecii
(camonoLuKoaXXeHHS,
pU3MKOBaHa NoBefiHKa)

Puc. 1. PiBHi Ta dopmu ayroarpecii y BUMyIIeHo repemineHux oci6, N=127

JDrcepenio: ckamieHo aBTOPOM Ha OCHOBI Pe3yJIbTaTIB MOCTIKeHHA
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Memni nomupeHuMu € IpAMi opMU ayToarpecii —
CaMOIIOIIKO/IPKeHHA, PUBUKOBAaHA I10BEeIiHKA, 3JI0BKU-
BaHHA aJIKOrojieM abo MeaguKaMeHTaMU. Ixmiit piBeHb
KOJIUBAETHCA B Mekax 7—10% Bubipku.

OrpuMaHi pesyIbTaTh TAKOX CBIYATH, II0 ayToa-
TPECUBHI TEHIEHIIi1 y GiJIbIIOCT] TOCTIKyBaHUX Ma-
IOTh KOMITEHCATOPHUH XapakKTep, BimoOpakauu CIrpooy
BIIOPATHUCSA 3 €eMOIIHOI0 HAIIPYTOI0, TPUBOT0I0 UM TI0-
YyTTAM IIPOBUHU.

IToripu momimyBanHA sxiHOK y Bubipii (95,5%), anastis
TI0Ka3aB, 1110 *KiHKH YaCTIIIIe IEMOHCTPYIOTh Herrpsami (op-
MU ayToarpecii (emoIriiiHe caMO3BUHYBaUEHHSA, CAMOKPH-
THKA), TOMI AK YOJIOBIKHM — GLITBII IMITYJIECHBHI, IIPAMI IIPO-
saBu. Ile ysromxyerbea 3 JAHUME CydYacHUX JOC/TIKEHD
II0/T0 TeH/IEPHOI CITeIU(iKK cCaMOPYIHIBHOI OBETIHKH.

Orpumati pesyJibTaTi BKA3yOTh HA HAABHICTD Y Ua-
CTUHU JOCJTIIKYBaHUX BHYTPIIITHLOTO €MOITIFTHOT'0 KOH-
ITiKTY, AKUIT MOXKEe TIOCUIJTIOBATHUCA ITi/l BILTUBOM TPHU-
BOT'H, [IETIPECUBHUX CUMIITOMIB i TIOCTTPABMATUUHUX
nepexkuBaHb. [IcUxX0IOTIYHO IIe MOMKe ITPOABIIATUCA
y Takux (popMax: HaAMipHA CAMOKPUTHUKA, [IOUYTTS
OPOBUHMU; €MOILIifiHE BUCHAKEHHA, TPYAHOLII 3 IpH-
WHATTAM MiATPUMKH; HECBIOMI IeCTPYKTUBHI cTpaTerii
caMOMOKapaHHA TOIIIO.

Taxki mposBU MOKHA POITIIANATH AK IICUXOJIOTTUHUIA
MeXaHi3M PeryJiAllil eMOIliiHo1 60JTi, AKUHA IoTpedye
KOPEKITT IIJISXOM PO3BUTKY MTO3UTUBHOTO CAMOCIIPHUIi-
HATTA, €MOITIHiHOI KOMIIETEeHTHOCTI Ta MiATPUMYBAJIb-
HUX COITiaJIbHUX 3B ABKIB.

Takok BayKIINBO MTKPECIIUTH, 110 GIJIBIIICTL OTTUTA-
HUX MaKTh HUBBKUU a00 cepeHil piBeHb CXUJIBHOCTI

IO CAMOYIITKOI?KYBaJIbHOI TTIOBEMIHKH, 10 CBiTUUTD IIPO
BITHOCHO 30epeskeHuIl PiBeHb eMOIIITHOT CaMOPETryIAIii
([us. PucyHnox 2).

Axr 6aumMo, HAUIIOMIMPEHITUMY OPOABAMH € I1e-
pebyBaHHA B eMOI[IIiHO-HACUJIBHUIIBKIX CTOCYHKAX
(24,2%), ymap roJIOBOXO, 3JI0BKUBAHHA AJIKOT0JIEM
Ta caMmopyiHiBHI gymiu (1o 15,2%). Bucokuii piBeHb
ayToarpecuBHoI moBegiunku (17,3%) criocrepiraerbes
Yy MEHIIIOl YacTKU PEeCIIOHIEeHTIB, 1110 MOKe BKasyBa-
T Ha MOTPe0y y MCUXOJIOTIUHIHN MATPUMIIL Ta PoOOTi
31 cTpaTeriAMHU MOI0JIAHHSA CTPECY ¥ caMOperyJIAaLii.

Otixe, piBeHb ayToArpeCUBHUX TEHIEHITH cepet
JOCJTIKyBAaHUX 3arajioM He MePeBUIye KPUTUUHUX
IIOKA3HUKIB, IIPOTE y IT'ATOI YaCTUHU BUOIPKU CIIOCTE-
piraroThbCcA PUBUKOBI 03HAKU, II0 CBIIYUTH ITPO HEOO-
XITHICTh MICUXOJIOTIYHOI HiIATPUMKH Ta BITPOBAIKEHHI
mpo(iIaKTUYHUX 3aXO0/IiB 13 3a00iraHHA caMOpPYHHIB-
HI IOBEemIHII.

IIpoBenene mocimimyxeHHA TO3BOJIMIO BUSABUTU Xa-
PaKTepHi 0COOIMBOCTI ayTOATPECUBHOI TIOBEIIHKYU Cepe;T
BUMYIIIEHO EPEMIIeHUX 0ci0 Y KOHTEKCTI POCiHiChKO-
yKpaiHcbKol BiliHu. PegysibraTu mokasasiu, 1o Iepe-
Ba’jKHA YACTUHA PECIIOHAEHTIB Mae HU3bKO—IIOMIipHUI
PiBEHBb CXMJIBHOCTI 0 ayToarpecii, o CBITYUTH TIPO
30epeskeHHA BiTHOCHOI eMOITiffHOI cTabiJIbHOCTI Ta Ha-
ABHICTH e()eKTUBHUX MeXaHi3MiB camoperyJiArii. Bos-
HOYac y 0JIM3BKO ITATOI YACTUHU OMTUTAHUX BUABJIEHO
OiOBUINEHUN PiBeHb ayTOarpecCUBHUX TEeHIEHITiH, 110
MozKe OyTU HACTIAKOM IICMX0EMOITiTHOTO BUCHAYKEHHA,
MIEPEKUTUX TPABMATUYHUX ITOIiN, BTpaTy OJIM3BKUX
abo TpuBaJIOro IepefyBaHHA Y CTaHI HEBU3HAYEHOCTI.

Po3nopgin Bignosigen 3a BugamMmm caMmoyLuKOoKyBa-
NbHOI NoBeOiHKU
30% 30,2%
0,
_— 24,2%
20% 15,2% 15,2% 15,2%
15%
10%
5%
0%
EmouinHo- Ynap 3noBxuBaHHA CaMOpPYMHIBHI IHWe
HaCI/IJ'leVILl,bKi roioBoKO arnkKoronem AYMKUA
CTOCYHKU
Puc. 2
N=127

Jcepenio: ckiameHo aBTOPOM Ha OCHOBI pe3yJIBTaTiB JOCTIKeHHA
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OrpuMaHi pesyJIbTATH IIIKPECIIITL He00XiIHICTh
ILJIECTTPAMOBAHO1 TICUXOJIOTIUHOT MiTPUMKHA BUMYIIIEHO
TepeMiIeHuX 0Ci0, CIIPAMOBAHOT HA PO3BUTOK HABUUOK
€MOIIIITHO1 cCaMOperyJIALil, 3HIKEeHHA PiBHA BHYTPIlI-
HBO1 HAMpyru Ta (QOPMyBaHHA aJalTUBHUX KOITIHT-
cTpareri.

ITomasbiiie BUBUEHHA IIPO0JIEMHU ayTOArPeCii JOIiIb-
HO, Ha HAIy AYMKY, CIIPAMYBATH Ha TIOTVIMOJIEHUH aHa-
JIi3 B3aeMO3B’A3KY MK PIBHEM ayToarpecii, HocTTpas-
MATUYHUMHU PEAKIIAMHU Ta IICUXOJIOTIYHOO CTIHKICTIO;
PO3pOo0JIeHHA ¥ anpo0aliiio IICUXOIIPOMIIaAKTHIHIX

Iporpam, CIIpAMOBAHUX HA MPOMIIAKTUKY ayToarpe-
CUBHOI TTOBEIIHKY; JOCI/IPKEHHA BIUIUBY COI[1aJIbHOI
TiATPUMEKHN, BOJIOHTEPCHKOI aKTUBHOCTI Ta CHIJIBHOTHOT
B3aeMO/il Ha 3HMIKEHHA ayTOarpeCcUBHUX IIPOSABIB.

Takum unHOM, pPe3yIbTaTH JOCIIiIKEeHHA CTBOPIO-
OTh HIATPYHTSA JIA MOAAJIBIINX HAYKOBUX 1 IIPAKTUY-
HUX KPOKiB ¥ chepi ICUXIUHOTO 3H0POB’ST BHYTPIIIHBO
mepeMillleHuX 0ci0, a TaKOoXK MJIA PO3POOKU CUCTEMU
MICUXONPO(LIAKTUYHUX 3aX0/1iB, OPIEHTOBAHUX HA ITifI-
BUIIEHHA IXHBOI IICUXO0JIOTYHOI CTIMKOCTI Ta "KUTTEBOI
aIalTUBHOCTI.
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AHANI3 HAYKOBUX MIAXOAIB 10 BUSHAYEHHS
CYTHOCTI | 3MICTY NCUXOAOTNYHOI NIATPUMKMU
NMEPCOHANY NIJ YAC BEJAEHHSA BOMOBUX Al
BINCbKOBUMW YACTUHAMMU (MIAPO3AIJTAMMN)

NALYSIS OF SCIENTIFIC APPROACHES TO DEFINING
THE ESSENCE AND CONTENT OF PSYCHOLOGICAL
SUPPORT FOR PERSONNEL DURING COMBAT
OPERATIONS BY MILITARY UNITS (SUBUNITS)

AHoTauis. Mpobnema Ncuxono2idHoOi MigTPUMKM BiiCbKOBOCTY)XO0BLIB y 60MOBMX yMOBAX HaOyBAE 0CO6/IMBOR0 3HAYEHHS
B yMOBAX TPUBAJIOI BifiHK POCIT npoTu YKpaiHW. BUCOKMI piBeHb NCUxoemoLiiiHo20 HaOBAHTMKEHHS, NMOCTIiiHA 3a2p03a KUTTIO,
BTpatn nobpatnmis i 6oKoBi TpaBmMu GOPMYIOTb CKAAGHUI KOMITIEKC pU3MKIB gas MCUXiYHO20 3gOPOB’ BificbkoBux. CyqacHi
gocnig)KeHHs CBiguaTh, Lo epekTUBHA cUCTeMda MCMX002i4HOI gonomoau Mae OyTu He eni3oguyHolo, d iHTe2POBAHOI, Mo-
EQHYBATH NPEeBeHTUBHI, KpW30Bi Ta pedbiniTayiiiHi MexaHi3mMu. HeobXigHICTb HaYKOBO20 y3d2a/ibHeHHS iCHyuMX nigxogis i
pO3p0ob/ieHHsI EGUHOI MOgeni NCUX0A02i4YHOI NIGTPUMKM BU3HAYAE AKTYANbHICTb Lb020 gOCAigXeHHs. MeTolo cTaTTi € cucTe-
MATU3auis HaQyKOBMX MigXogiB go BM3HAYEHHs! CyTHOCTi Ta 3MICTy MCUXO02i4HOI NIgTPUMKM BificbkoBoCTyx60oBLiB y bovio-
BUX YMOBQX, y3020/IbHEHHS Pe3y/IbTATiB BITYN3HAHUX i 3apYOiKHUX GOCig)KeHb, a TAKOX 0bfPYHTYBAHHS iHTe2pOBaHoi Mogeni
ncuxonoeiuHoi gonomozu (Integrated Military Psychological Support Model — IMPSM) gns 3a6e3neueHHs CTilikocTi ocoboBo20
CKAagy. BUkopucTaHo mMetogu aHanisy, CUHTE3Y, MOPIBHAHHS, CUCT@MHO-CTPYKTYPHUI i MOPIBHANbHO-AHAAITUYHMIA Nigxogu, a
TaKox TabIMYHO-2paPiyHNIi METOg gAIsl y3a2a/1bHeHHS pe3y/bTaTiB. Ha OCHOBI aHANi3y NiITepaTypHMX gxepesn BUOKPeM/IeHO Ho-
TMPY NMPOBIGHI HANPAMM MCUXO102i4HOI MIGTPUMKMN: KPU30BO-IHTEPBEHLiMHWI, §iaGRHOCTUYHO-TIPEBEHTUBHMI, COLJIOKYIbTYPHO-
aganTayiiHni Ta IHCTUTYLiFiHO-CTpaTe2iyHmnii. BCTAHOBAEHO, Lo epeKTUBHA MigTPUMKA MAE [PyHTYBATUCSA HA NPUHLMAAX iH-
Teepayii, npeBeHTUBHOCTI, MXXgUCLMNAIHAPHOCTI Ta 6e3nepepBHOCTI. 3aMPONOHOBAHO ABTOPChKY iHTe2poBaHy mogesb IMPSM,
KA OXOIJIOE YOTUPK PIBHI peanisavii: onepatnBHuUI (LBMGKe pea2yBAHHS HA CTPeC), MPeBeHTUBHMI (MOHITOPUHR | pe3nieHT-
HIiCTb), couianbHuii (cepegoBuiLe goipu, poboTa 3 POgUHAMM), IHCTUTYLiNHMI (JepKaBHa KOOPGMHALS, CTAHGApTy ¥ peabi-
NiTauiviHa Mepexa). Pe3ynbTatu gocigxxeHHs goBogsiTb HEOOXIgHICTb nepexogy Big pazMeHTapHIMX 3aX0giB go CUCTeMHO20
nigxogy y cepi BilicbkOBOI NcKx0n102i4HOI gonomoau. IHTe2poBaHa mogess IMPSM 3gaTtHa 3a6e3neynTy nigBuLLeHHS NCuxiy-
HOI CTIIKOCTI BifiCbKOBMX, 3HIKEHHSI PiBHS BOMOBUX MCUXOTPABM | hopMYBAHHS gepKaBHOI CUCTeMM MCUX0oN02i4HOT be3neku.

KnmouoBi cnoBa: ncuxidHa cTiiikictb, 605i0BUIiA CTpec, pe3naieHTHICTb, NCMX0M02i4Ha goNoMO2d, CuxoemoLifiHe BigHOB/eH-
HAl, NIGTPUMKA MepPCOHAsy, BiicbkOBa McMxo/oais.

Summary. The problem of psychological support for military personnel in combat conditions has gained particular impor-
tance amid the ongoing war between Russia and Ukraine. The high level of psycho-emotional strain, constant threat to life, loss
of comrades, and combat injuries form a complex set of risks to the mental health of service members. Contemporary research
indicates that an effective system of psychological assistance should not be episodic but rather integrated, combining preven-
tive, crisis, and rehabilitative mechanisms. The need for scientific generalization of existing approaches and the development
of a unified model of psychological support determines the relevance of this study. The purpose of the article is to systematize
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scientific approaches to defining the essence and content of psychological support for military personnel in combat conditions,
to generalize the results of domestic and foreign studies, and to substantiate an Integrated Military Psychological Support Mod-
el (IMPSM) aimed at ensuring the resilience of personnel. The research employed methods of analysis, synthesis, comparison,
a system-structural and comparative-analytical approach, as well as tabular and graphical methods for summarizing results.
Based on the analysis of scientific literature, four leading directions of psychological support were identified: crisis-intervention,
diagnostic-preventive, socio-cultural and adaptive, and institutional-strategic. It was found that effective psychological support
should be based on the principles of integration, prevention, interdisciplinarity, and continuity. The author’s integrated IMPSM
model covers four levels of implementation: operational (rapid stress response), preventive (monitoring and resilience), social
(trust-based environment and family involvement), and institutional (state coordination, standardization, and rehabilitation
network). The results of the study confirm the need to move from fragmented measures to a systematic approach in the field of
military psychological assistance. The integrated IMPSM model can enhance the mental resilience of service members, reduce the
incidence of combat-related psychological trauma, and contribute to the formation of a state system of psychological security.

Key words: mental resilience, combat stress, resilience, psychological assistance, psycho-emotional recovery, personnel

support, military psychology.

ocTaHoBKa npobsemu. CydyacHi BOEHHI KOH-
dutikTH, 30KpemMa mmoBHoMAacITabHa BifitHa Pocii
MIPOTH YKpaiHu, 3ar0CTPUIN IIPOBGIIEMY TICUX0JIOTIUHOT
MiATPUMKHN BiICLKOBOCJIYKOOBIIiB y O0OBUX YMOBaX.
Hocsin mokasye, 1110 piBeHb IICUXIYHOI CTIHKOCTI, 3/1aT-
HICTB O cCAMOPETYJIAILlil Ta afanTallii 6e3rmocepeaHbo
BU3HAYAKOTH 00E3ATHICTH MiAPO3ILITIiB 1 MOPAJIBHUI CTaH
apwii [1]. Ilocriiina Hanpyra, 60ii0Bi BTpaTu, TpaBMu
Ta TpuBaJie mepedyBaHHA B 30HI PUBUKY HiIBUIIYIOTH
3arpo3y PO3BUTKY IMOCTTPABMATHUYHUX 1 METTPECUBHUX
pO3JIaiB, BOOHOUAC AKTYasIi3yI0uu IOTPedy B CUCTEM-
Hil, IpeBeHTUBHIH 1 6araTopiBHeBii migTpumiri. Pos-
BUTOK ITU()POBUX TEXHOJIOTIH POSIINPIOE MOMKITUBOCTI
OUCTAHITITHOTO KOHCYJITYBaHHA, MOHITOPUHTY TICU-
xiuHOTro craHy Ta peabimirarii [2]. Otke, mpobiiema
IICUXOJIOTIYHOI MIATPUMEKHU BifiCbKOBUX Mae KOMILIEK-
CHUM 1 cCTpaTeriyHuil Xxapakrep, oTpedye iHTerparii
MEeIUKO-TICUX0JIOTIUHHUX, COIIIaJIbHUX 1 TEXHOJIOTTUHUX
migxomiB Ta (hOPMYBaHHA Y3TOIKEHOI Tep:KaBHOI CHUC-
TeMHU [T0IIOMOTH, CIIPAMOBAHOI HA PO3SBUTOK CTIiHKOCTI,
MPOIIaKTUKY 1 BiTHOBJIEHHSA BifiCBKOBOCIIYKOOBIIiB.
Anajtia ocTaHHIX HOCTimKeHb i myOiikarii.
AHaJtiz cyyacHHUX 3apyOiKHUX TOC/TIIKEeHb MiITBep-
KY€, 10 TICUXO0JIOTIYHA MATPUMEKA BiMICBKOBOCIYK00B-
IiB [Ie1aJTi OLIbIIe PO3TIIANAEThCA AK I[TICHA cCrcTeMa
PO3BUTKY IICUXiIUHOI CTIAKOCTI, COI[iaJIbHOI B3a€eMOIil
Ta MO3BUTUBHUX OCOOMCTICHUX PECypcCiB y PisHUX KOH-
TeKCTaxX BilicbKOBOI ciry:0u. ¥ po6ori S. Hermosilla
Ta CIIIBABTOPIB JOBEHEHO MTO3UTUBHUI BILJIMB MOJIEJIi
Psychological First Aid uHa sHmKeHHA PiBHA TPUBOKHO-
CTi ¥ gempecii, xoua aBTOPU HATOJIONIYIOTH Ha MOTPeO6i
3MIITHEHHSA QOKAa30B01 0a3u JJiA Iri€l iHnTepBeHIii [3].
M. Maglione Ta kosieru rmpoaHastidyBaau e()eKTUBHICTD
mporpam Combat and Operational Stress Control,
TIHIOBIIY BUCHOBKY, 1[0 Pe3yJIBTATH 1X 3aCTOCYBAHHA
mono 3ameHmeHHa cuMmoroMis IITCP zanumarrsca
CTATUCTUYHO HE3HAUYIIUMHU Uepes3 PisHy AKICTh pe-
amisarii [4]. Hocmimkenusa R. Zueger Ta criBaBTOpPiB
MaATBePAnI0 e()eKTUBHICTH KOPOTKOTPHUBAJIOTO TPEHIH-
Ty Pe3WIi€HTHOCTI, AKUI CIPUAB IIBUAIIIOMY BiTHOB-
JIEHHIO KYyPCAHTIB IiCJIA CTPECOBUX CUTYAIil 1 MiBU-
meHHro X MoTusaitii [5]. ¥ A. Peterson Ta ciBaBTOpiB
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MIPEICTABJIEHO IIPOTOKOJI BEJIMKOMACIITAOHOTO PaH/I0-
Mi30BaHOTO0 JOCJiKEeHH, CIIPAMOBAHOI0 HA ITiIBU-
IIeHHsA Pe3UJIIeHTHOCTI BIMICHKOBUX Yepes TPEHIHT IICH-
XOJIOTIYHOT THYYKOCTI, 110 6a3yeThCcsA HA METOM0JIOTIT
Acceptance and Commitment Therapy [6]. M. Dixon
Ta CIIIBABTOPU 3AIPOIIOHYBAJIN OHOBJIEHY KOHIIEIIIIII0
COSC gia BiiiceroBo-noBiTpanux cuit CIIIA, opienTo-
BaHy HA IepeHeCeHHA JTOTIOMOT'H 3 KIIIHIYHUX CTPYKTYP
6eaIrocepeHbO y ITAPO3OLIN Ta HiATOTOBKY IIEPCOHAITY
IIo oTlepaTuBHOTO pearyBauHsa [7]. PerpocnexkTusHe mo-
cmimrenad S. Renner-Wilms ta crriBaBTopiB I10Ka3aio
ederxruBHicTs iporpamu Warrior PATHH y dopmy-
BaHHI HOCTTPAaBMAaTUYHOTO 3POCTAHHA Cepejl BeTepa-
uiB i samxenHi npoasiB IITCP [8]. ¥ po6oti L. Grover
Ta KoJIer BCTAHOBJIEHO TICHUU 3B’A30K MK piBHEM
COIiaJIbHOI IMATPUMKN, CAMOTHICTIO TA MCUXIYHUM
3MOPOB’AIM GPUTAHCHKUX BETEPAHIB y MEPio maHgeMil
COVID-19, o migKpeciiioe pojib COI[iaJlbHUX 3B’A3-
kiB y BiguosienHi [9]. docmimrenus B. Hazan-Liran
i O. Walter sacBiguniio memiaiifiHy poJib COIliaJIbHOL
MATPUMKN y 3B’A3KY MisK TICHUXOJIOTIYHUM KaIiTajioM
1 GiraromosryuusaM cosimatis Apmii o6oporu Ispaisto, i
yac akTuBHUX OoitoBux Aii [10]. ¥ kKopoTkoMy JimcTi
B. Aubet Ta xoser axkieHTOBaHO Ha PO3BUTKY HAII,
CaMOOITIHKU ¥ ITO3UTWBHUX IICUXOJIOTIYHUX pecyp-
CiB AK YMHHUKIB BiTHOBJIEHHSA BiliCHKOBOCJIY:K0OBIIIiB
iz IITCP [11]. Hapermri, S. Breen i S. Cotterill Bu-
BHAYUJIU JIEB’ATH KJIIIOYOBUX IICUXOJIOTIUHUX PUC, 30-
KpeMa pes3uIieHTHICTb, eMOITIHHY PeryJIsalliio Ta Hallo-
JIETJIUBICTh, AKI 320€e3MeUYyI0Th YCHINIHICT OTIEPaTOPiB
criemrigposniiis Benukoi Bpuranii [12].
Y3araJibHeHHA Pe3yIbTaTiB IUX AOCTIKeHb JeMOH-
CTpYE, 110 CyyacHa BiMICHKOBA IICUXOJIOTIA TOCTYIIOBO
TEPEXOAUTD Bifl TPAAUITIHHUX MEIUKO-PeabLTITAIliTHIX
TiIX0MiB 0 6araToBUMipHOI TapagurMU PO3BUTKY IICH-
X1UHOI CTIAKOCTI, COIiaJIbHOI iHTEerpaIllii i mocTTpas-
MaTUYHOTO 3POCTAHHA, 1[0 BiIKpUBa€ MEPCHEKTUBU
IIJI CTBOPEHHA KOMILJIEKCHUX MOJejieil MiaTPUMKN
BIICBKOBUX Yy Pi3HUX yMoBax ciay:kou. [lonmpu sHauHwMit
HAYKOBUI 1HTEPEC 0 IIP00JIeMHU, 3aJTUIINAI0THCA HEBUPI-
MIEHVUMU TTUTAHHA 1HTerpallii OKpeMuX HigXO0IiB Y €au-
HY CHUCTEeMY TCUXOJIOTIYHOI HiITPUMKN, HET0CTATHBO
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PO3po0JIeH] MeXaHi3MU OI[IHIOBAHHA 11 e(DeKTUBHOCTI
Ta BIIPOBAPKEHHA y BIliICbKOBY HPAaKTUKY. BiicyTHICTD
Y3ro;KeHO1 MOJIEJTi, 110 TI0EIHyBajIa 6 TPeBeHTHUBHI, KpU-
30Bi I peabiTiTamiiiHi KOMIIOHEHTH, aKTyaJTidye HeoOXif-
HICTh CHCTEMATH3AITi1 HAyKOBUX MiAXOMIiB 1 (hopMyBaHHA
IUTICHOT KOHITETII1 IICUXO0JIOTIUHOI MATPUMKHN BiACHKO-
BOCJIY*KOOBIIiB, III0 ¥ BUBHAYAE METY ITHOTO TOCITIKEHHA.

MerTo10 cTaTTi € crcTeMaTu3allid Ta y3araJbHeHHA
HAYKOBUX III/IXOIIB I0 BUBHAUEHHS CyTHOCTI i 3MICTy
TICUXOJIOTIYHOI ITIIATPUMKHU BiliCbKOBOCJIYKOOBIIIB y 60-
MOBUX yMOBaX, BUABJIEHHS CIIIJIBHUX 1 BIIMIHHUX PHC
Yy TEOPEeTUUHUX KOHIIEIIiAX BITUMBHAHUX Ta 3apy0ikK-
HUX yYEHUX, a TAKOXK 00T PYHTYBAaHHA 1HTEIPOBAHOI MO-
medti ricuxosiorivHol migrpumen (IMPSM), opienToBaHoi
Ha IABUIIEHHA MCUXIYHOI CTIHKOCTI, TPODIIIaKTUKY
00M0BUX CTPECOBUX PO3JIaMiB i hopMyBaHHA e(PeKTUBHOL
CUCTEMU TICUXOJIOTIUHOTO CYIIPOBOAY B YMOBaX BOEHHOTO
Ta IiCJIABOEHHOTO IIePiomy.

Marepianu i meTomu. Iadopmariiiiny ocHOBY mo-
CJII’KeHHA CTAaHOBJIATH HAYKOBI IIpaIli YKpaiHCHKUX
1 3apyOi’KHUX YUYEeHUX, IPUCBAYEHI IIpobjemMaM IicH-
XOJIOTIUHOI ITATPUMKHN BiliCbKOBOCJIY?KOO0BI[iB, 60I10BO-
ro cTpecy, ITOCTTPAaBMATUYHUX PO3JIAJIiB, MOPAJILHOT
TpaBMU Ta PO3BUTKY pesmirieHTHOoCTI. 1A anamiTuaHol
cucTeMaTusaIlii 6ysI0 onpalboBaH0 HUBKY HAYKOBUX
IKepeJI, M0 PeIpe3eHTYITh PidHI HAYKOBI ITKOJIA
Ta KOHIENTYaJbHI HiIX0OU M0 OpraHisalrii IICUX0JI0-
TIYHOI IOTIOMOTH B YMOBax 00MOBUX JIiiA.

¥ mporieci KOCTiIKEeHHA 3aCTOCOBAHO KOMILIEKC 3a-
TaJTLHOHAYKOBUX 1 CITEI[IaJTBHUX METOIB: METOJ] aHAJTi3y
Ta CHHTE3Y — JJIA POBKPUTTA CYTHOCTI KATETOPIH «IICH-
XOJIOTIYHA MiATPUMEKA», «[ICUXIYHA CTIHKICTh», «PEe3UIIi-
€HTHICTH» 1 BUBHAUYEHHA IX CTPYKTYPHUX KOMIIOHEHTIB;
TMOPIBHAJIBHO-aHATIITUYHUN METOJ — IJIS BUABJIEHHA
momiOHOCTEH 1 BITMIHHOCTEH Y MiIX0IaX BITUUSHAHUX
1 3apyOi’KHUX aBTOPIB [0 OpraHisaIlii IMCUX0JIOTIUHOT
OiATPUMKHN BiMICBKOBUX; CUCTEMHO-CTPYKTYPHUH ITif-
X1 — J1s1 TI00yIOBU JIOTiKK (DYyHKITIOHYBAaHHA 6araTo-
PiBHEBOI MofeJIi miaTpuMEH Ta 11 iHTerparii y cucremy
BIICBKOBOTO YITPABJIIHHA; METOJ y3arajJbHEeHHI — IJIA
(hopMyBaHHA aBTOPCHKOI IHTETPOBAHOI MOJIEJIi IICUXO0-
soriuuol miarpumkn (Integrated Military Psychological
Support Model — IMPSM); Tabiauusuuii MeTox — AJIA
CTPYKTypHU3allii OTPUMAHUX Pe3yJIbTaTiB i IpeacTaB-
JIeHHSA CUCTeMM HAYKOBUX MIIXOMiB y 3pPYyYHIil aHAJTi-
TraHii popmi. O6pobIeHHS pesyabTaTIB 3MiCHIOBAIIO-
€A 3 ypaxyBaHHAM ITPUHITUITNB HAYKOBOT 06 €KTUBHOCTI,
BepUQIKOBAHOCTI Ta KOMILIEKCHOCTI, 1[0 3a0e3I1eunsio
JIOCTOBIPHICTb BUCHOBKIB 1 MOKJIUBICTb ITPAKTUYHOI'O
BUKOPUCTAHHSA 3aITPOIIOHOBAHUX ITOJIOKEHb y CUCTEMI
BIICHKOBO-TICX0OJIOTIUHOTO CYITPOBO/LY.

Buxiax ocaoBHoro marepiany. CyuacHi BoeH-
Hi KoH(IIKTH, 30KpeMa moBHoMacInTadHa BifiHa Pocii
POTH YKPATHU, 3aTOCTPUIIN ITPOBIIEMY TICUXO0JIOTIUHOT
OiATPUMKHN BiICHKOBOC/IYKOOBIIIB y O0MOBUX YMOBaX.
Hocsiz mokasye, 1110 piBeHb MCUXIYHOI CTIHKOCTI, 3/1aT-
HICTH JT0 CaMOpPETYJIAIll Ta amanTalii 6e3rnocepeIHbo
BU3HAUYAIOTH 00€3MaTHICTh HiAPO3OiIiB 1 MOPAJIBHUN

craH apwii. Ilocritina Hampyra, 60ii0Bi BTpaTu, TPAaBMU
Ta TpuBaJie nepe0yBaHHA B 30HI PUSUKY IMTiABUILYIOTH
3arpo3y PO3BUTKY MOCTTPABMATUUYHUX 1 TEITPECUBHUX
pO3JIagiB, BOQHOYAC aKTyasli3ylouu IIOTpedy B CUCTEM-
Hili, TPeBeHTUBHIN 1 6araTopiBHEBii HigATPUMII.
Po3BuTok mudpoBUX TEXHOJIOTIN POSIIUPIOE MOKIIU-
BOCTi OWICTAHITITHOTO KOHCYJITYBAHHA, MOHITOPUHTY
ICUXIYHOro cTaHy Ta peabimitarii. Otixe, mpobiiema
TIICUXOJIOTIUHOI MiITPUMKHN BiHICBKOBUX Ma€ KOMILIEK-
CHUII 1 CTpaTerivHuii Xxapakrep, rmorpebye iHTerpaiii
MEQUKO-TICUXOJIOTIYHUX, COIIAJIBHUX 1 TEXHOJIOTIUHUX
Miaxo/iB Ta (POPMYBaHHSA Y3TOIKEHOI IeP:KaBHOI CUC-
TeMU JOTIOMOTHU, CIIPAMOBAHOI HA PO3BUTOK CTiHKOCTI,
mpoiJIaKTUKY 1 BiTHOBJIEHHA BifICBKOBOCJIYKOOBIIIB.

J1A pO3KPUTTA 3MICTY ITOHATTS IICUXOJIOTYHOI ITi/I-
TPUMEKHU ITePCOHAITY ITiJT Yac BemeHHA 00H0BUX JIiti 0yJT0
TPOaHAasi30BAHO HAYKOBI ITiIXOIN HU3KU YKPATHCHKUX
Ta 3apyOLKHIX JOCTITHUKIB, AKI chopMyBaIn cydyacHe
6auenHsa poro Apuma. Tak, I. IIpuxogbko 3ammpomoHy-
BaB TpupiBHEBY Mofeib Psychological First Aid (PFA),
Opi€HTOBaHY Ha BiliICHKOBOCJIYKOOBIIIB i3 60MIOBUMU CT-
PECOBUMH pPeakIliAMU. 1i alropuT™ mepenbadae ecka-
JIAITII0 TOTIOMOTY — BiJT B3aEMOITIAITPUMKH IT00paTUMIB
IO yJacTi KoOMaHaupa ¥ BiiCBKOBOTO IICUX0JI0Ta, 13 UiT-
KUMH KPUTEPIAMU OIIIHKU BiTHOBJIEHHA MCUXIUHUX
dynxrriii [13]. V cBoro uepry, J. Cancio po3kpuB cucTeMy
Combat and Operational Stress Control (COSC) ax 11i-
JIICHY TIporpamy Hpo@iIaKTHKH I II0I0JIaHHA 00II0BOI0
cTpecy, 10 TOEIHYE BifICHKOBY IICUXOJIOTII0 Ta €prore-
pariio i HUHI aganToBaHa 0 IUBLILHOT MEIUITUHU
[14]. E. Delaney samnpomonysas momenb Caregiver
Occupational Stress Control (CgOSC), cipamoBany
Ha IMATPUMKY CTIHKOCTI # 6J1aromoIyuads BifiCBKOBUX
MEIUKIB ILJIAXOM MOHITOPUHTY BUKOHAHHA 000B’SI3KIB
1 mpodinakTuku npodeciiinoro suropanus [15].

¥ mpanax L. Zasiekina mociimxeHo (peHOMEH MO-
paJIbHOI TPaBMU AK UYMHHUK (DOPMYBAHHS TTOCTTPAB-
MAaTUYHHUX PO3JIAiB cepell BifiCbKOBUX 1 ITUBIIIBHUX
y Oepli MicAIll BilfHH; IIPY ITbOMY aKIIEHTOBAHO Ha POJIi
POAMHHOI TPABMU M€HOIU/Y Ta TeHAePHUX BiAMiHHOC-
Teit y peakuiax [1]. E. Karin sacrocyBaB 6ararodak-
TOPHI MOJIeJTi IJIA BUSHAUEHHA TPAEKTOPIHA IICUXIYHOTO
3M0POB’AI BINICHKOBUX ITiJT YaC MOPCHKUX PO3rOPTaHb,
TiOKPECIUBIIN BarOMiCTh OpPTraHi3aIliiHUX YUHHUKIB —
PO6OUMX BUMOT i pecypciB — y 30epeskKeHHi IICXO0JI0Tiu-
Hoi cTrabismpHOCTI [16].

Bukopucrosyrouun meron conjoint analysis,
K. Forchuk igenTudikysana mpiopureru BificbKOBOC-
JIy:k00BIIIB y TPEHIHTaX CTPECOCTIMKOCTI, cepel AKUX
KJIIOYOBVMY BUABWJINCA HIATPUMEKA JIiJepCTBAa, THUII 1H-
CTPYKTOpA Ta IMPaKTUYHICTh 3MICTY, 1110 BKasye Ha [10-
IJIBHICTD ITepcoHamidoBanux mporpam [17]. B. Olapeju
BUABUB KJIACTEPU MOBEIIHKOBUX MATEPHIB BifICHKOBUX
CIIIA, moBiBIIH, 110 ITOEAHAHHA MIKIIJIMBIX 3BUUYOK, Pe-
JKUMY CHY I PiBHA (DiSMUHOT aKTHMBHOCTI 6e3rocepenHbo
BILUTMBAE HA PiBEHb TPUBOKHOCTI TA JEITPECUBHUX CUMII-
romiB [18]. Ha ocHoBi koH1teniii readiness to change
A. Adler BusHauuB YOTHPU TUIIH TOTOBHOCTI /10 yYACTI
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y mporpamax pes3uJIieHTHOCTI — receptive, resistant,
engaged i disconnected, 1110 cTBOpIOE MiATIPYHTS IS
iHaUBIAyasTidalii TpeHiHroBuX migxomiB [19]. ¥V BiTums-
HAHOMY KOHTeKCTi B. fIkmmers po3mifsHyB NCUXO0JIOTIUHY
MATPUMKY 1 peaOlTiTallio AK BAXKINBUAM €JIEMEHT Halli-
OHAJTLHOI 0e3MeKN, HATOJIONIYIOUN Ha MOTPe0i CTBOPEHHSA
IeP:KaBHOI CHCTEMU JOTIOMOTH, OPi€EHTOBAHOI HE JIUIIIE
HAa BIMICHKOBUX, a I HA WIeHiB IXHIixX pomguH [2].

YzaranbHeHHS HaBeOeHUX HAYKOBUX ITIAXOMIB Ja€
3MOTY TTPOCTEKUTU €BOJIIOII0 MOTVIAMNIB Ha CYyTHICTD
1 3MICT TICUXOJIOTTYHOI MiATPUMEKHN BiliCHKOBOCJIY?KOOBITiB
y 60IT0BUX yMOBaX — Bif] iHAMBIIyaJIbHOT KPU30BO1 JJOIT0-
MOTH 0 KOMILJIEKCHUX CHCTEM YIIPaBIIiHHA IICUXIYHUM
3I0POB’AIM 0c060BOTO CKyIamy. 1A Giblroi HA0UHOCTI
Pe3yJIbTaT ONPALIOBAHHA HAYKOBUX JPKEPEJT y3arayib-
HeHo y TabJr. 1.

Amnajtia HayKOBUX MiIXOMIB T03BOJIA€ BUOKPEMUTU
KLUIbKA ITPOBITHUX HAIIPAMIB PO3BUTKY KOHITEIIIi1 IICH-
XOJIOTIYHOI ITIATPUMKH BiliCHKOBOCIY:KOOBIIIB Y 00II0BUX
yMOBax, AKi (OPMYIOTH ITUJTICHE YABIEHHS IIPO CYyTHICTD,
MeXaHI3MU I OpraHis3alliiiHi IPUHIIUIIH I[bOTO TIPOIIECY.

Ilepuii HATIPAM OXOTLIIFOE MOIEIIOBAHHA CUCTEM
IOIIOMOTH Ha OCHOBI KPHMB0BOI IICUXOJIOTII Ta omepa-
TuBHOI migTpuMKu. Pospob6sieni [13; 14; 15] migxomu
(PFA, COSC, CgOSC) BimobpasxaioTh JIOTIKY IToeTar-
HO1 JIOTIOMOTH: BifI CAMOIOTIOMOTH i B32€MOIOTIOMOTH
y BiliCbKOBOMY KOJIEKTHBI 10 IPO(eciiiHoro BTpyYaHHsA
ncuxosiora. Ili momesti opieHTOBaHI Ha 3am00iraHHA
PO3BUTKY IIOCTTPABMAaTUYHUX CTAHIB, IIBUAKE BiTHOB-
JIEHHS TICUXIYHOr0 (DYHKI[IOHYBAaHHA Ta 36€perKeHHs
60i10BO1 TOTOBHOCTI. IX CITLIEHOI0 PHCOIO € iHTerparis
TICUXOJIOTIYHOI JTOIIOMOTH B YIIPABJIIHCHKY BEPTUKAJb
YaCTUHU, 110 TiABUIIYe e(PeKTUBHICTh pearyBaHHA Y CT-
PECOBUX CUTYyAITiAX.

Hpyruit HanpAM OB’ A3aHUM 13 PO3POOSIEHHAM iH-
CTPYMEHTIB JIarHOCTUKU U OIIHIOBAHHS IICUXIYHOTO
crany niepconairy. Hocmimrennsa [19; 18; 16] ciipamo-
BaHi HA BUABJIEHHA 1HAUBIAYaJIbHUX Ta OpraHi3alliii-
HUX MPEOUKTOPIB ICUXIYHOI cTiiikocTi. [Haukaropu, 1mo
BpPaxoOBYIOTh PiBeHb TOTOBHOCTI J0 3MiH, IIOBEIIHKOBI
KJIACTEPU YU CITiBBITHOIIIEHHA POOOYNX BUMOT i pecyp-
CiB, CTBOPIOIOTH OCHOBY [IJIA TIEPCOHAJII30BAHUX ITPOTPaM
TICUXOMTPOMITAKTUKY. 3aBIAKU [[bOMY AKIEHT 3MIILy-
€ThCA 3 PEAKTHUBHOTO JIIKYBAHHA HACJIAKIB TPaBMHU
HA TIPeBEHTHUBHE YIIPABIIHHA (PaKTOpaMu PUSUKY.

Tperiit HanpAM Bijto6paskae COIiaIbHO-KYJIETYPHUMI
BUMIp TicuxoJiorianol miarpumkn. Hocmimirenss [1] mo-
BOJIAITH, 1110 00MI0BA TPAaBMATHU3AIIA HEPO3PUBHO II0B A~
3aHAa 3 TIMOMHHUMU COIIAJIbHO-TICUXOJIOTIUHUMHU JIe-
TepMiHAHTaAMU — KOJIEKTUBHOIO TIaM ATTIO, POAUHHUM
IOCBiIOM BiMiHUM, T€eHOEPHOI0 POJIII0, OUiKyBaHHAMU
cycmiibeTBa. Taxkuil migxim migKpecaoe HeoOXimTHICTh
MUEKIUCITATLIIHAPHOTO MiAXO0y 10 HAJAHHS JOITOMOTH,
y AKOMY HOETHYIOTHCA IICUXOJIOTIsA, COI[I0JIOTisA, TTeIaro-
rika # kyaeTypa. CoriasbHO-IICHXO0JIOTIYHA MTiAT0TOBKA
BiICEKOBOCJTYK0OBITiB BUCTYIIA€ He JIUIIIE eTaIlOM afall-
Tarrii, a i 3amo0LKHUM 6ap’€poM, 110 3MEHIIYE PUSUKN
nesaganTarrii.

YerBepTuii HaOpAM — iHCTATYIIOHAJTI3AIA TICH-
XOJIOTIUHOI MIATPUMEKM AK CKJIAI0BOI HAIIOHAJILHOI
Oesriexu. 30KpeMa, y JocaimxeHHi [2] o6rpyHTOBAaHO
moTpedy y opMyBaHHI €qUHOI [epP:KaBHOI CUCTEMH,
AKa 0 0XOITIOBajia BiliCLKOBUX, BETEPAHIB 1 YWIEHIB
iXHIX ciMel, IHTerpyoJy BiliCbKOBO-MEIUUHY, IICUXO-
JIOTIUHY Ta coliaJibHy iHdpacTpykrypu. Taruil migxin
TpaHcOPMYE ICUXOJIOTIUHY JOIIOMOTY i3 JOIIOMIKHOTO
pecypcy y CTpaTeriyHUU iHCTPYMEHT 3abe3rmeuyeHHA
CTIHKOCTI CyCITiJIBCTBA B YMOBaX TPUBAJIOI BIlTHU.

Tabnuuys 1

HayxkoBi migxonu g0 ICHXO0JIOTIYHOI MiATPUMKH BiCHbKOBHX IIi yac 60HOBHUX mii

AsTOp CyTs migxony

Oco6auBicTs

I. TIpuxopsko [13]
3HATTA 60MOBUX CTPECOBUX PEAKITIH

TpupisaeBa monesns Psychological First Aid gy | Anroputm eckasarii qoromoru (kKojiera — KoMaH-

JIUP — IICUXOJIOT) 1 KpUTEPii OI[iHKU e(peKTUBHOCTI

J. Cancio [14]
[Iporpama moI0JIaHHsA CTpecy

Combat and Operational Stress Control ax cucremna | [nrerparia eprorepamnii 3 COSC Ta aganramnis

110 ITUBLILHOI MEIUITUHI

E. Delaney [15]
IIJ1A BiiCBKOBHMX MEIUKIB

IIporpama Caregiver Occupational Stress Control | CucremHuuit MOHITOPUHT BUKOHAHHSA IPOTPaAMH,

Tpo(disIaKTUKA BUTOPAHHSA

L. Zasiekina [1]
IITCP

AHaJti3 MOpaJIbHOI TPABMU SIK YUHHUKA PO3BUTKY | 3BA30K 13 POIUHHOI TPABMOIO T€HOIIUY Y Biii-

CBKOBHX 1 TeHJEePHUMU YUHHUKAMU y I_II/IBiJII)HI/IX

E. Karin [16]
posropraHb

BuBuenHs TpaeKTOpiil ICUXiYHOT0 3M0PoB’A i yac | CrucTeMHMI aHAITI3 TPEIUKTOPiB: pO6OUl BUMOTH

Ta PeCypcH IPOTU CAMOPETYJIALIT

C. Forchuk [17]
tpeninrie MHSR

Buxopucranmsa conjoint analysis mia ontumisariii | AKIIeHT Ha TIPiopUTeTax BiCBKOBUX: IHCTPYKTOP,

JIiTepcTBO, MPAKTUYHICTD, ITU(POBI pecypcu

B. Olapeju [18]
XiuHe 3[M0POB’A

Amnauis KacrepiB MOBeiHKY Ta 1X BIUIMBY Ha IICH- | BUABIEHHA 1HTErpOBAHOTO IIPO(II0 PUSUKY, 1110

TI0€IHY€ TTOBEQIHKOBI ¥ IICUXIUHI YMHHUKA

A. Adler [19]

JIIEHTHOCT1

OwiHKa TOTOBHOCTI BifiCHKOBUX /10 TPEHIHTIB pe3u- | HoTupu Kacu CIpUIHATTSA, 110 T03BOJIAIOTH IIEP-

COHaJTi3yBaTH 1HTEPBEHIIi1

B. Axumens [2]

HaI0e3neKkn

IIcuxomoriuna moromora # peabiritaria Ak ckinagosa | OGIpyHTYBAHHA NEPIKABHOI CHCTEMH IIITPUMKN

[IJ1A BIFICHKOBUX 1 IXHIX POIUH

Jorcepeno: chopmoBano aBTopom 3a [1; 2; 13—-19]
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VYzarajibHeHHA ITUX HAIPAMIB Ja€ MiICTaBU PO3TIIA-
JIaTH TICUXOJIOTIYHY HiATPUMKY HEepPCOHAIY SAK 6araTo-
PiBHEBY, MyJIETUAVCIUILTIHAPHY Ta CUCTEMHO OPIraHi30-
BaHy TIAJIBHICTD, 1[0 00 €qHy€e MEIMUHI, TICHXOJIOTUHI,
COIiaJIbHI 1 yIIPaBJIIHCHKI MEXaHi3MU.

Ha ocnoBi anaJtisy a011iJIbHO 3amIpornoHyBaTu (op-
MyBaHHA IHTETPOBAHOI MOOEJTI IICUXO0JIOTIYHOI ITiATPUM-
ku BificbkoBux — Integrated Military Psychological
Support Model (IMPSM), sixa nepenbauae 6araTopis-
HEBY apxXiTeKTypy YIIPABIIHHSA IICUXO0JIOTIUHO0 TOTIOMO-
r010, Y MeKax sIKOl BCl eJleMeHTH (hyHKITIOHYOTb Y B3a-
€MO3B’I3KY — BiJl OII€pPATUBHOI T0OIIOMOTH Ha I10JIi 600
IO CTpaTeriyHol KoopAWHAaLil Ha Jep:KaBHOMY PiBHI.
Ti BITPOBA/PKEHHA IOIJIBHO 3IiMCHIOBATH TI0ETAITHO.

Ha omnteparuBHOMYy piBHI crcTeMa Mae 3abesreuyBa-
T HeTalilHe pearyBaHHA Ha MPOABU 0OMOBOTO CTpPECY
Ta KPU30Bi CTAHU BificbKOBOCIIy:K00BIIB. [le peasrizyers-
cA Uyepes HaBUAHHSA 0CO00BOTO CKJIaAy 06a30BUM HABU-
ukaM Psychological First Aid, miarorosxy koMmaHgupis
110 imeHTH(}IKAIl CHUMIITOMIB CTPECY, BIIPOBAKEeHHS
MOOUTLHUX TPYN TICUXOJIOTIB Ta CTBOPEHHSA ITOJIbOBUX
MYHKTIB MICUXO0JIOTIUHOI cTaditizarrii. Takuii piBeHsb 0-
IOMOTH Mae€ OyTH iHTerpoBaHUM y TAKTUYHI [ii, 1100
pearyBaHHs 0yJI0 IPUPOTHOI CKIAJ0BOI0 KOMAHIHOI
B3aeMoJil.

IIpeBenTuBHUIT piBeHb Hependauae GesrnepepBHUI
MOHITOPHHT IICUXIYHOTO CTaHY BiICHKOBOCJIY:KOOBITiB
1 BUKOPHCTAHHA IIU(PPOBUX iHCTPYMEHTIB OI[IHIOBAHHA.
Jo11iIbHO BIIPOBAIUTU PETYJIAPHI ONMUTYBAJILHUKH, 0i-
OTIOBETIHKOBI iIHAUKATOPU (COH, AaKTUBHICTD, COIliaJIbHA
B3a€MO]Tis), TPEHIHTHU 3 PO3BUTKY PE3WTIEHTHOCTI Ta TIPO-
rpamy «rOTOBHOCTI /I0 3MiH» 32 IIPUHITUATIOM, 3AIIPOIIOHO-
BaauM A. Aggrepom. Oco0sIBY poJib Bifirpae 3ayrydeHHA
eJIeMeHTiB refiMi(ikariii Ta AUCTAHIIIMHAX KYyPCIB, II0
3a0e311euyIoTh JOOPOBLIBLHICTD, JOBIPY I MOTHUBAIIIIO.

Ha comiaspHOMY piBHI BAsKJIMBUM € CTBOPEHHA IICH-
XOJIOTIUHO 6e3IIeUHOT0 CePEeIOBUIIA, Y AKOMY ITATPUMKA
He COpPUIMAaeThCA AK 03HAKA CJIa0KOCTi, a AK HOpMa
BilCBKOBOI KyJIbTypu. Lle mepenbauae HaBuaHHA KOMaH-
JIUPIB JIIAEPCHKUM MPAKTUKAM €MOIIMHOT HiATPUMKH,
3aJIydeHHA ciMeH BIHCHKOBUX 0 IIPOrPaM IICUXOJIOTIY-
HOI ITPOCBITH, 8 TAKOK PO3IIUPEHHS BOJIOHTEPCHKUX
1 BeTepaHCHKUX 1HII[IaTUB, 10 IOIIOMATal0Th Y IIPOIecax
amanrariii. @opMyBaHHA COLIAJIBHOrO KAIIiTaLy Beepe-
IUHI TiAPO3MiJIiB 3MIITHIOE TOBiPY, KOMAHIHY B3a€MOJIII0
Ta KOJIEKTUBHY CTiHKICTb.

TucTuTyilinuii piBeHb peaJizaliii Mojaesii Mae
OyTu 3abe3neveHUil MisKBIIOMU00 KoopauHalrieo Mi-
HicTepcTBa 000poHM, MiHicTepcTBA 0XOPOHU 3I0POB’A,
MinicrepcTBa coriajbHOI TTOJITUKN Ta TPOMAICHKUX
oprasizariii. [[oI[iJTbHO CTBOPUTH €IUHY €JIEKTPOHHY

0a3y JaHUX IICUXOJIOTIYHOT0 CTAHY 0COGOBOTO CKIIAMY,
AKa JO03BOJIUTH BIICTEKYBaTU QTUHAMIKY ITiCJIA POTAIlii
1 pea6uritarrii. Baxiusoro ckiiagoBoro Mae cratu Harri-
OHAJILHUH IIEHTP BiACHKOBOI IICHXOJIOTII Ta IICUXIYHOTO
3[I0POB’s, KU PO3POOJIATHME CTAHIAPTUA HOIIOMOTH,
IIPOBOOUTHME HaBUaHHA (DaxiBIliB i 3a0e3reuyBaTuMe
HAYKOBO-MeTOOUUHUN cyIpoBia. Brmouenna IMPSM
II0 TepsKaBHUX CTPATeTiil 6es3nexku cupusarumMe Gopmy-
BAHHIO CHCTEMHU TICUXOJIOTIYHOI TOTOBHOCTI CYCITLTHCTBA
IO TPUBAJINX BOEHHUX BUKJIUKIB.

Takum umHOM, peasiszallid Mojesi 6asyeTbcA
Ha NPUHINUIIAX iHTerpaiii, IpeBeHTUBHOCTI, JOCTYII-
HOCTi, MIKOUCIIUILIIHAPHOCTI Ta 6e3nepepBHOCTI mif-
TPUMKHU. Ti MeTo10 € He JuIIe TOmOIAHHA HACITIAKIB
CTpecy, a 1 CTBOPEHHA CEPEIOBUIINA, Y AKOMY IICUXIUHE
3[0POB’A BIliICbKOBUX CTa€ IIPIOPUTETOM HA BCiX PiBHAX
yYIpaBJIiHHA 000POHHOI0 c(heporo.

BucHOBKH i IIEepCIEeKTHBH MOJAJIbIINX TOCJIi-
I:KeHb. [IpoBemere MoCTimKeHHA T0KA3aJI0, 10 TICH-
XOJIOTIYHA MIATPUMEA BiliCHKOBOCIIYKOO0BIIiB y 60i10BUX
YMOBAaX € He JIUIIIe HAIIPAMOM JOIIOMOTH, & i KOMILIEK-
CHUM COI[iaJIbHO-TICUX0JIOTIYHUM (PeHOMEHOM, AKUHN
BU3HAUae piBeHb 60i10BOI e(peKTUBHOCTI, MOPAJILHOL
CTIMKOCTI Ta afarrraliii 0Co00BOT0 CKJIaMy. ¥Y3arajbHeH-
HSA HAYKOBUX IIXO/IB JAJI0 3MOTY BUOKPEMUTH YOTHUPHU
B32€MOIIOB AI3aHI HATIPAMU: KPU30BO-IHTEPBEHITIHHUIA,
IiarHOCTUYHO-TIPEBEHTUBHUMN, COIIOKYJIBTYPHO-
amanTaliiHuN Ta IHCTUTYIIIHHO-CTPATeriYHUH, 110
paszoM (popMyIOTH CHCTEMY IIOTEPEIKEHHA NeCTPYK-
TUBHUX IICUXIYHUX CTAHIB 1 MITPUMaHHA IICUXiTHOTO
3I0POB’A BilicbKOBMX. Ha 0CHOBI ompariboBaHUX JKe-
peJst po3polbsIeHo IHTEerpOBaHy MOJIEJIb ITICUX0JIO0TTUHOL
nigrpumku (IMPSM), Aaka moemHye omepaTHUBHUIM,
TPEBEeHTUBHUM, COIIIaJIbHUNA Ta IHCTUTYIIMHUN PiBHI
peaurigarii. Ii BIpoBamKeHHA Mae ciuparica Ha IpUH-
IIUIIY iHTerpaliii, JOCTYIITHOCTi, TPeBEHTUBHOCTI Ta 0e3-
ePEepPBHOCTI IONOMOTH, CIIPUAIOYHN CTBOPEHHIO €qU-
HOT'0 IICHXOCOIIiaJILHOTO IIPOCTOPY B CHCTEMi 060pOHU
Ta (GOPMYBAHHIO KyJIBTYPHU J0BIpU OO IICUXOJIOTIUHOL
OiATPUMKHU y BifiCBKOBOMY cepenoBuili. Pesgynpratu
IOCTIMKEeHHA MAaIOTh TEOPETUUYHY IIIHHICTH 3aBIAKU
crcTeMaTu3allil maxomiB i GOpMyBaHHIO KOHIIETITY-
aJIbHOI OCHOBH BilMCHKOBOI IICHXOJIOTIUHOI JOITOMOTH,
a TaKoK MPaKTUYHY — yepes O0TPyHTYBAHHA MeXa-
HI3MIB peaJtisaliii iHTerpoBaHO1 MOJIEeJIi, OPieHTOBAHOI
Ha moTpebu 36poitnux Cun Yrpaiuu. IlepcriekTusu
MOJAJBIINX JOCIIIKeHb II0B’A3aHI 3 PO3POOJIEHHAM
IHAMKATOPIB e(heKTUBHOCTI IICUXO0JIOTIUHOI MiITPUMKH,
MOJIEe/TIOBAHHAM 11 U(PPOBUX KOMIIOHEHTIB 1 BIIOCKOHA-
JIEHHAM CTaHAAPTIB IMiATOTOBKY BiICHKOBUX TICHXO0JIOTIB
13 ypaxyBaHHAM MiKHAPOIHOTO JIOCBIY.

/1



// Mcuxonoriuxi Hayku // // MiskHapofHuit HaykoBuM XypHan «lHTepHayka» // N2 10 (177), 2025

Jliteparypa

1. Zasiekina L., Duchyminska T., Bifulco A., Bignardi G. War trauma impacts in Ukrainian combat and civilian pop-
ulations: Moral injury and associated mental health symptoms. Military Psychology. 2024. Vol. 36, Ne 5. P. 555-566.
DOILI: https://doi.org/10.1080/08995605.2023.2235256.

2. Axumens B. M., ITeun6opuy B.I1., Bopouenxko B. B., fAxumers B. B., ITeuu6opir O. B., Hukonernxo A. B., Cina6kuii I". O.
TapanroBana mcuxosoriuHa goromora Ta peablriTallia BiiicbKOBOCIYKOOBIIB — CKJIQI0Ba HAI[IOHAJIBbHOI Oe3rieku. Bichuk
coulanvrol zizienu ma opzarizayll oxoporu 30opos’s Yrpainu. 2023. Ne 3. C. 41-50. DOI: https://doi.org/10.11603/1681-
2786.2022.3.13435.

3. Hermosilla S., Forthal S., Sadowska K., Magill E.B., Watson P., Pike K.M. We need to build the evidence: A sys-
tematic review of psychological first aid on mental health and well-being. Journal of Traumatic Stress. 2023. Vol. 36, Ne 1.
P. 5-16. DOL: https://doi.org/10.1002/jts.22888.

4. Maglione M. A., Chen C., Bialas A., Motala A., Chang J., Akinniranye O., Hempel S. Combat and Operational Stress
Control Interventions and PTSD: A Systematic Review and Meta-Analysis. Military Medicine. 2022. Vol. 187, Ne 7-8.
P. €846-e855. DOI: https://doi.org/10.1093/milmed/usab310.

5. Zueger R., Niederhauser M., Utzinger C., Annen H., Ehlert U. Effects of resilience training on mental, emotional,
and physical stress outcomes in military officer cadets. Military Psychology. 2022. Vol. 35, Ne 6. P. 566-576. DOI: https://
doi.org/10.1080/08995605.2022.2139948.

6. Peterson A.L., Moore B.A., Evans W.R., Young-McCaughan S., Blankenship A.E., Straud C.L., McLean C.S., Mill-
er T.L., Meyer E.C. Enhancing resiliency and optimizing readiness in military personnel through psychological flexibility
training: design and methodology of a randomized controlled trial. Frontiers in Psychiatry. 2024. Vol. 14. DOI: https://doi.
org/10.3389/fpsyt.2023.1299532.

7. Dixon M. A., Bohman T.D., Polk N.F., Farber B.C., Smith C.E. Reoptimizing Combat and Operational Stress Con-
trol in the U.S. Air Force. Military Medicine. 2025. Vol. 190, Ne 5-6. P. 130-134. DOI: https://doi.org/10.1093/milmed/
usae420.

8. Renner-Wilms S., Corlett C., Hood A., Scheffrahn K., Tedeschi R. ta in. Outcomes from a posttraumatic growth-
oriented program among veterans: A quasi-experimental retrospective study. Journal of Affective Disorders. 2026.
DOI: https://doi.org/10.1016/j.jad.2025.120234.

9. Grover L.E., Sharp M.-L., Jones M., Burdett H., Fear N.T. Structural and functional social support in UK military
veterans during the COVID-19 pandemic and associations with mental health and wellbeing: a cross-sectional study. BMC
Public Health. 2025. DOI: https://doi.org/10.1186/s12889-024-21083-7.

10. Hazan-Liran B., Walter O. Mediating role of social support in relations between psychological capital and subjective
well-being among IDF soldiers during conflict: insights from the 2023 Gaza war. Israel Journal of Health Policy Research.
2025. DOI: https://doi.org/10.1186/s13584-025-00713-4.

11. Aubet B., Martin-Krumm C., Trousselard M. Fostering hope and recovery: enhancing psychological resources in
military personnel with post-traumatic stress disorder. Military Medical Research. 2025. DOI: https://doi.org/10.1186/
$40779-025-00604-4.

13. Breen S., Cotterill S. An exploration of the psychological traits deemed crucial for success in UK Special Forces
operators. Behavioral Sciences. 2025. Vol. 15, No. 9. P. 1194. DOI: https://doi.org/10.3390/bs15091194.

13. IIpuxomsko I., Mareropa f., Komecuiuenko O., Craciok B., Bommakosa A., Binuk O. Psychological First Aid for
Military Personnel in Combat Operations: The Ukrainian Model. Military Behavioral Health. 2021. Vol. 9, No. 3. P. 289—
296. DOLI: https://doi.org/10.1080/21635781.2020.1864530.

14. Cancio J.M., Cancio L.C. Combat and Operational Stress Control: Application in a Burn Center. European Burn
Journal. 2023. Vol. 5, No. 1. P. 12-22. DOI: https://doi.org/10.3390/ebj5010002.

15. Delaney E., Gerardi R., Beauchamp M., Tellez G., Ram V. Promoting resilience and psychological wellbeing of mil-
itary providers: The Navy Medicine Caregiver Occupational Stress Control (CgOSC) program. Military Psychology. 2022.
Vol. 35, No. 3. P. 223-232. DOI: https://doi.org/10.1080/08995605.2022.2109363.

16. Karin E., Gucciardi D.F., Rigotti T., Kunzelmann A., Kalisch R., Crane M. The association of multi-system condi-
tions on mental health trajectories during naval deployment. Military Psychology. 2024. P. 1-17. DOI: https://doi.org/10.1
080/08995605.2024.2413249.

17. Forchuk C.A., Kocha I., Granek J.A., Dempster K. S., Younger W.A., Gargala D., Nazarov A. Optimizing military
mental health and stress resilience training through the lens of trainee preferences: A conjoint analysis approach. Military
Psychology. 2024. Vol. 37, Ne 3. P. 175-186. DOI: https://doi.org/10.1080/08995605.2024.2324647.

18. Olapeju B., Hendrickson Z.M., Shanahan P., Mushtaq O., Ahmed A.E. Health behavior profiles and association
with mental health status among US active-duty service members. Frontiers in Public Health. 2024. Vol. 12. DOI: https://
doi.org/10.3389/fpubh.2024.1324663.

19. Adler A.B., Cabrera O.A., Britt T.W. Are All Soldiers Ready for Resilience Training? An Initial Examination of
Individual Readiness to Change. Occupational Health Science. 2024. Vol. 8. P. 827-855. DOI: https://doi.org/10.1007/
s41542-024-00191-1.

/2



// International scientific journal «Internauka» // N2 10 (177), 2025 // Psychological sciences //

References

1. Zasiekina, L., Duchyminska, T., Bifulco, A., & Bignardi, G. (2024). War trauma impacts in Ukrainian combat and ci-
vilian populations: Moral injury and associated mental health symptoms. Military Psychology, 36(5), 555—-566. https://doi.
org/10.1080/08995605.2023.2235256

2. Yakymets, V.M., Pechyborshch, V.P., Voronenko, V.V., Yakymets, V.V., Pechyborshch, O.V., Nykonenko, A.V., &
Slabkyi, H.O. (2023). Harantovana psykholohichna dopomoha ta reabilitatsiia viiskovosluzhbovtsiv — skladova natsio-
nalnoi bezpeky [Guaranteed psychological assistance and rehabilitation of military personnel as a component of national
securityl. Visnyk sotsialnoi hihieny ta orhanizatsii okhorony zdorovia Ukrainy — Bulletin of Social Hygiene and Healthcare
Organization of Ukraine, (3), 41-50. https://doi.org/10.11603/1681-2786.2022.3.13435 [in Ukrainian]

3. Hermosilla, S., Forthal, S., Sadowska, K., Magill, E.B., Watson, P., & Pike, K. M. (2023). We need to build the evi-
dence: A systematic review of psychological first aid on mental health and well-being. Journal of Traumatic Stress, 36(1),
5-16. https://doi.org/10.1002/jts.22888

4. Maglione, M. A., Chen, C., Bialas, A., Motala, A., Chang, J., Akinniranye, O., & Hempel, S. (2022). Combat and
operational stress control interventions and PTSD: A systematic review and meta-analysis. Military Medicine, 187(7-8),
e846-e855. https://doi.org/10.1093/milmed/usab310

5. Zueger, R., Niederhauser, M., Utzinger, C., Annen, H., & Ehlert, U. (2022). Effects of resilience training on mental,
emotional, and physical stress outcomes in military officer cadets. Military Psychology, 35(6), 566—576. https://doi.org/10.
1080/08995605.2022.2139948

6. Peterson, A.L., Moore, B.A., Evans, W.R., Young-McCaughan, S., Blankenship, A.E., Straud, C.L., McLean, C.S.,
Miller, T.L., & Meyer, E.C. (2024). Enhancing resiliency and optimizing readiness in military personnel through psycho-
logical flexibility training: Design and methodology of a randomized controlled trial. Frontiers in Psychiatry, 14. https://doi.
org/10.3389/fpsyt.2023.1299532

7. Dixon, M. A., Bohman, T.D., Polk, N.F., Farber, B.C., & Smith, C.E. (2025). Reoptimizing combat and operational
stress control in the U.S. Air Force. Military Medicine, 190(5-6), 130—134. https://doi.org/10.1093/milmed/usae420

8. Renner-Wilms, S., Corlett, C., Hood, A., Scheffrahn, K., Tedeschi, R., et al. (2026). Outcomes from a posttraumat-
ic growth-oriented program among veterans: A quasi-experimental retrospective study. Journal of Affective Disorders.
https://doi.org/10.1016/j.jad.2025.120234

9. Grover, L.E., Sharp, M.-L., Jones, M., Burdett, H., & Fear, N.T. (2025). Structural and functional social support
in UK military veterans during the COVID-19 pandemic and associations with mental health and wellbeing: A cross-
sectional study. BMC Public Health. https://doi.org/10.1186/s12889-024-21083-7

10. Hazan-Liran, B., & Walter, O. (2025). Mediating role of social support in relations between psychological capital
and subjective well-being among IDF soldiers during conflict: Insights from the 2023 Gaza war. Israel Journal of Health
Policy Research. https://doi.org/10.1186/s13584-025-00713-4

11. Aubet, B., Martin-Krumm, C., & Trousselard, M. (2025). Fostering hope and recovery: Enhancing psychological
resources in military personnel with post-traumatic stress disorder. Military Medical Research. https://doi.org/10.1186/
$40779-025-00604-4

12. Breen, S., & Cotterill, S. (2025). An exploration of the psychological traits deemed crucial for success in UK special
forces operators. Behavioral Sciences, 15(9), 1194. https://doi.org/10.3390/bs15091194

13. Prykhodko, I., Matsehora, Ya., Kolesnichenko, O., Stasiuk, V., Bolshakova, A., & Bilyk, O. (2021). Psychological first
aid for military personnel in combat operations: The Ukrainian model [Psykholohichna persha dopomoha viiskovosluzh-
bovtsiam u boiovykh diiakh: Ukrainska modell. Military Behavioral Health — Viiskova povedinkova okhorona zdorovia,
9(3), 289-296. https://doi.org/10.1080/21635781.2020.1864530 [in Ukrainian].

14. Cancio, J. M., & Cancio, L. C. (2023). Combat and operational stress control: Application in a burn center. European
Burn Journal, 5(1), 12—22. https://doi.org/10.3390/ebj5010002

15. Delaney, E., Gerardi, R., Beauchamp, M., Tellez, G., & Ram, V. (2022). Promoting resilience and psychological
wellbeing of military providers: The Navy Medicine Caregiver Occupational Stress Control (CgOSC) program. Military
Psychology, 35(3), 223—232. https://doi.org/10.1080/08995605.2022.2109363

16. Karin, E., Gucciardi, D.F., Rigotti, T., Kunzelmann, A., Kalisch, R., & Crane, M. (2024). The association of multi-
system conditions on mental health trajectories during naval deployment. Military Psychology, 1-17. https://doi.org/10.1
080/08995605.2024.2413249

17. Forchuk, C.A., Kocha, I., Granek, J.A., Dempster, K.S., Younger, W.A., Gargala, D., & Nazarov, A. (2024). Opti-
mizing military mental health and stress resilience training through the lens of trainee preferences: A conjoint analysis
approach. Military Psychology, 37(3), 175—-186. https://doi.org/10.1080/08995605.2024.2324647

18. Olapeju, B., Hendrickson, Z.M., Shanahan, P., Mushtaq, O., & Ahmed, A.E. (2024). Health behavior profiles and
association with mental health status among U.S. active-duty service members. Frontiers in Public Health, 12. https://doi.
org/10.3389/fpubh.2024.1324663

19. Adler, A.B., Cabrera, O.A., & Britt, T. W. (2024). Are all soldiers ready for resilience training? An initial examination
of individual readiness to change. Occupational Health Science, 8, 827-855. https://doi.org/10.1007/s41542-024-00191-1

/5



// CouianbHi komyHikauii / // MiskHapofHuit HaykoBuM XypHan «lHTepHayka» // N2 10 (177), 2025

YK 070:654.197:004.9
Borpan IIaBio IMmurpoBuyY
cmapwuil UKRA0AY, 3ACYHCEHUT HCYPHAICM YEpainu
Kuiscvruli naylonanvruil Ynisepcumem meampy, kino i menebauenns im. I. K. Kapneurxa-Kapozo
Bohdan Pavlo
Senior Lecturer, Honored Journalist of Ukraine
Karpenko-Kary Kyiv National University of Theater, Cinema and Television
ORCID: 0009-0002-1559-0069

DOI: 10.25313/2520-2057-2025-10-11444

TEJNEXXYPHAJIICTUKA
B YMOBAX [J1I0BA/IbHOI FTAJKETU3ALLII.
CYYACHI ®OPMU U METOAU POBOTU

TELEVISION JOURNALISM IN THE CONTEXT
OF GLOBAL GADGETIZATION: MODERN FORMS
AND METHODS OF WORK

COLIIAZTbHI KOMYHIKALLIT

AHoOTauif. Y cTaTTi goCAigKeHo TPAHCHOPMALLilo TeNeXYPHANICTUKM B yMOBAx 2100a/1bHOI umdposizauii Ta fagxeTn3auii.
Bu3HayeHo BamB HOBUX MpogeciiiHnx poneii — 6102epa, t0Tybepa Ta iH0eHcepa — Ha PO3BUTOK Cy4acHO20 MegianpocTopy
# 3MiHy NigxogiB go CTBOPeHHs! Ta Nogayi iHpopmMawifiHo2o KOHTeHTY. poOaHaNi30BaHO eBoMoLil0 PYHKLIOHAIbHO20 HAMOB-
HeHH$! Te/IeXXypHANICTUKM Ta y3a2a/bHeHO pe3y/ibTaTti y BU/ISigi MaTpuLi KAACUYHMX | HOBITHIX QyHKUI. Okpemy yBazy npugi-
JIeHO [HTezpallii TeneBisifiHo2o NpogykTy 3 UMPPOBMMU NAATHOPMAMM, COLIATBLHUMMN MEPEXAMM TA iIHHOBALIIHUMU TeXHOJIO-
2ismun. MeTogoo2idHy OCHOBY CTAHOBUN CUCTEMHMI, KOMIAPATUBHWIA, CTPYKTYPHO-(YHKLIOHAIbHUI TA KOHTEHT-AHAI3, SIKi
ganu 3mMo2y gocaignTi HoBi opmu nogadi iHpopmauii i BUSHAUUTM TeHGeHLii pO3BUTKY TeaexypHANiCTUKM y 6a2aTOKAaHAb-
HOMY MegianpocTopi. Y pe3ynbTaTi gocaigxeHHs 06]PyHTOBAHO, LU0 Cy4dCHA TelexypHANiCTMKA MOCTAE K CKAAgHa aganTuBs-
Ha cucTemda, sIKa NOEGHYE KAAC4HI QYHKLUI 3 HOBITHIMM LinpoBMMM NPAKTUKAMU. BOHA TPAHCPHOPMYETHCS 3 TPAgMLifIHO20
3acoby macosoi iHpopmavii y 6a2aToBimipHIii iHTe2POBAHMI MEgiaKOMIIEKC, Y MeXax K020 TenebayeHHsl, iHTepHeT-pecypcu
Ta couianbHi Mepexi popmyloTb EguHe KOMyHiKaLiliHe cepegoBuLLe. BCTaHOBAEHO, o undposizauis Ta fagkeTn3avis He auiie
3MiHI0I0Tb popMYU NoLMpeHHs iHpopMawii, a i CyTTEBO BNMBAIOTb HA LiHHICHI OPIEHTMPY CyCrinbCTBA, CTBOPIOIOYM NOTpedy y
OpMyBAHHI KPUTNYHO20 MUCIEHHS TA Megia2pamMOTHOCTI. Y LibOMY KOHTEKCTi TenexypHanicTuka BUKOHYeE MogBiiiHy posib: 3
0gHOo20 bOKY, 30epieae cBoi 6a30Bi PyHKUiT — IHPOpMALiiiHY, couianbHy, KylbTypPHO-NPOCBITHULbKY TA PO3BAXKA/IbHY, 3 iHLLO-
20 — HabyBaE HOBMX 3aBGAHb, MOB'A3AHMX i3 MpoTUgielo gesiHpopmadii, 3a6e3nedeHHsIM iHTepakTUBHOCTI # nepcoHanizauii
KOHTeHTY. 3anponoHOBAHO ABTOPCbKY MOgesib CTpATe2iYHNX BEKTOPIB PO3BUTKY TeIeXYPHANICTUKM, KA CUCTEMATU3YE TeXHO-
JIORIYHMI, AHANITUKO-MOHITOPUH20BMH, KOMYHIKALIMHWI TA LiHHICHO-CYCMiAIbHMIA Hanpamu ii nogabLuoi eBomiovii. Takmi nigxiq
JO3BOJISIE BUSHAYNTY TENIOXKYPHANICTUKY HEe INLLIE SK eleMEeHT MegianpocTopy, d K BAXANBUIN YUHHMK COLIAIbHO20 PO3BUTKY,
KY/IbTYpHOI iHTe2pauii Ta 36epexxeHHst CycninbHOI goBipy go Megia B yMoBax LingpoBoi goom.

KntoyoBi cnoBa: tenexypHanictvka, ungposisauis, fagketnauis, iHgmoeHcepu, 61o2ocdepd, CTpimiHe, iHTepakTUBHA KO-
MYHIKQAUifl, LWUTYYHWUIA IHTEeKT.

Summary. The article examines the transformation of television journalism under conditions of global digitalization and
gadgetization. The impact of new professional roles — blogger, YouTuber, and influencer — on the development of the modern
media space and the changing approaches to creating and presenting informational content is identified. The evolution of the
functional content of television journalism is analyzed, and the results are summarized in the form of a matrix of classical and
innovative functions. Special attention is paid to the integration of television products with digital platforms, social networks,
and innovative technologies. The methodological basis of the research includes systemic, comparative, structural-functional,
and content analysis, which made it possible to study new forms of information delivery and to determine the trends in the
development of television journalism in a multichannel media space. As a result of the study, it is substantiated that modern
television journalism appears as a complex adaptive system that combines classical functions with innovative digital practices.
It is transforming from a traditional mass medium into a multidimensional integrated media complex, within which television,
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internet resources, and social networks form a unified communication environment. It has been established that digitalization
and gadgetization not only change the forms of information dissemination but also significantly influence society’s value ori-
entations, creating the need for the development of critical thinking and media literacy. In this context, television journalism
performs a dual role: on the one hand, it preserves its basic functions-informational, social, cultural-educational, and entertain-
ment; on the other hand, it acquires new tasks related to countering disinformation, ensuring interactivity, and personalizing
content. An original model of the strategic vectors of television journalism development is proposed, which systematizes the
technological, analytical-monitoring, communicative, and value-social directions of its further evolution. This approach makes
it possible to define television journalism not only as an element of the media space but also as an important factor of social
development, cultural integration, and the preservation of public trust in the media in the digital age.

Key words: television journalism, digitalization, gadgetization, influencers, blogosphere, streaming, interactive communica-

tion, artificial intelligence.

Hoc'raHomca npo6aemu. [Tudposisartria cycmiabHo-
T'0 JKUTTA 1CTOTHO 3MiHMJIA KOHIIETITYaJTbHI 3acamau
TeJIEKYPHAJTICTUKY, CITPUINHUBIIY 1HTEPAKTUBIZAIIiI0
TeJIeBi3iiTHOr0 KOHTEHTY Ta MOABY HOBUX IpodeciitHmx
poJteii — iugiroeHcepiB, I0Ty0epiB i 6J10repiB, AKI BILIU-
BalOTh HA CII0COOU 3700y TTsA, IToaadvi i iHTepIpeTarrii
irdopmariii [1]. ¥ mux ymoBax akTyasrisyeTbCs qOCJTi-
IKeHHs crelindiKy HOBUX KOMYHIKAIiHUX (DopMaTiB
1 IXHBOTO BIUIMBY Ha ()OPMYBaHHA IPOMAJICHKOI TyMKH.
fanmeTnsauiﬂ, 110 3a0e3rneunsia MoOLJIbHICTE Ta IBU/-
KOJOCTYITHICTb iH(GOPMALIITHUX PECYPCiB, BITKPUBAE I
TeJIEIKYPHAJTICTUKY HOBI MOKJIMBOCTI B 6araToKaHaJIb-
"HOMY MemiampocTtopi. Lle 3ymoBittoe moTpedy B Opuri-
HaJbHUX Ta IHTEPAKTUBHUX IMAX0IaX 0 TPAHCIIATIIIT
KOHTEHTY, TIOIIYKY e()eKTUBHUX METOIIB (DOPMYyBAHHS
TPOMAJICHKOT AYMKH i JOTPUMAHHA €TUYHUX CTAHIAPTIB
[2]. Boxgrouac mBuaKuit po3BUTOK HU(PPOBUX TEXHOJIOTIH
BUSABJISIE CYTIEPEYHOCTI MK IIPO(deciiiHOI0 MirOTOBKO0
JKYPHAITICTIB Ta peasiiAMU MPAaKTUKN B yMOBax iHdop-
Marriiinoi 6ararokanajibHocTi. OTiKe, MoepHi3aIlia
TeJIEKYPHAIICTUKY IT0TPedye OHOBJIEHHA 11 KOHIIEIITY-
aJIbHUX 3acajl i3 ypaxyBaHHAM BUKJIHUKIB IJI00aJIbHOI
rapKeTHU3alIlil Ta HeoO0XiTHOCTI 30epesKeHHA CyCILITBHOL
IOBipH Oo0 Mefmia.

Anajtia ocTraHHIX gocigiKeHb 1 myOJTikaii.
¥ cyuacHUX JOCIIIKEHHAX ITPOCTEKYETHCA aKTUBHA
yBara Ao TpaHchopmarllii Ky pHATICTUKA i/ BILIMBOM
mudpoBisaliii Ta MITYYHOTO iHTE eKTy. A. Sonni Ta crmi-
aBTOPH JOCJIINIIN, 1110 BrpoBamKkeHHusa Al y pemakiiax
3MIHIO€ JKYPHAJTICTCHKI ITPAKTUKN, aBTOMAaTU3Y€E CTBO-
PEeHHA HOBUH, PO3MINPIOE TIEPCOHAITIZAIII0 KOHTEHTY,
IPOTe BOJTHOYAC TTOPOIFKY€E €TUUHI BUKJITUKH, TIOB A3aHI
3 TIPO30PICTIO AJITOPUTMIB 1 IOCTOBIpHICTIO iHpopMAITii
[3]. ¥ mpomoB:xenHs 11iei TeMaTukm, A. Sonni y MiHi-or-
JIAA] TI0Ka3aB, 0 IITYYHUH 1HTEJIEKT JOKOPIHHO 3Mi-
HIOE CTI0cO0M BUPOOHUIITBA HOBUH, CTPYKTYpPYy OisHec-
MoeJsieil Ta mpodeciiiHi cTaHIAPTU, OKPECJIIIYN
HAPAMHU II0AJIBIINX OCTIKEeHb y cepi eTUKHU aBTo-
MaTHU30BAHOI JKYPHAJIICTUKHY Ta OIITUMI3allil MiKIIIaT-
(opmoBoro kourenry [4]. 3HauHy yBary B jiTepaTypi
npupijeHo i po3suTky Hampamy digital journalism
studies. O. Westlund Ta cmiBaBTOpM HATOIOIIYIOTH, [0
1 poBa KypHAIICTAKA Mae CTATH OKPEMOIO TOCITi-
HUIIBKOIO TAJTY3310 13 UiITKUM MIKIUCITUTIIIHAPHUM T10-
PAOKOM IeHHUM, [ie TPIOPUTETHUMU € BUBUEHHA HOBUX

METO/IIB, KOHIEIITYaJIbHUX ITiIXO/IiB TA B3A€MO3B A3KIiB
JKYPHAITICTAKY 3 CYyCHIILCTBOM [5]. ¥V mImpiioMy KOHTEK-
cri, P. Verhoef 3 xosreramu BeranoBumiiu, 1110 1ugposa
TpaHchopMallia repeadavac MoeTATHAN POSBUTOK Bifl
OUIKATAIIZAII 10 CHCTeMHOI TpaHcpopMaliii, 110 1mo-
Tpedye HOBUX CTPATETiil 3pOCTAHHA I OpraHisalliiHuX
CTPYKTYP, AKI CyTTEBO BILUIMBAIOTE 1 Ha MemiacekTop [6].
Oco6sinBHil aKIEHT POOUTHCSA HA AKOCTI Ky PHAIIICTUKYI
B yMoBax corjiasibHux Mepex. M. Degen 3 criBaBTOpamu
MAKPECIIUITH, 1[0 JKYPHAICTH aJalTyIOTh CBOI HOPMU
Ta LMiHHOCTI 10 crenudiku rudpoux miardopm, dop-
MYIOUH HOBI ITIIXOOY OO0 3aJIyUYeHHA ayJuTOpii, IIpoTe
MUTaHHA 320e3MeueHHA AKOCTI 3aJINIIAETHCA BIIKPU-
THM 1 IoTpedye IMofgabIIoro ocMucieHus [7]. ¥V chepi
mosritranoi komywikarii C. von Sikorski Ta criBaBTropu
BUBHAYWIIN COIIIAILHUX Meia iH(III0eHCePiB AK HOBUX
CTpaTerivHuX IIPOBAIIEPiB IIOJITUYHOTO KOHTEHTY, 110
BIUTMBAIOTH HA [IEMOKPATUYHI ITPOIlecH Ta (DOPMYBaAHHSA
TPOMAaJICHKOI JYMKH cepest MoJiofi [8]. YrouHooun 1110
mpobsemaruky, D. Harff 38 kosleramu 3anpomnonysamu
koHurtenio Proximal Mass Opinion Leaders, ska mo-
SCHIOE, AK 1H(ITIOeHCepH 3iHICHIOITH TOPUB0HTATBHUHN
BILIMB Uepes IIepCOHaTI30BaHy KOMYHIKAIliI0 B IiH(-
poBux Mepeskax [9]. Iludposa Tpanchopmaliia xKyp-
HAJIICTUKH TI0B’SI3aHA 1 3 TUIMOIINMHU emliCTeMIYHUMU
aminamu. C. Neuberger 3 moc/TimHUKN BCTAHOBUIIH, 1110
@ pPoBi Meia IecTablTidy0Th TPAIUIT HHAN TTOPAIOK
3HAHb, PO3MUBAIOYN MEKI MK KOHTEKCTaMU, 3MiHIOIOUN
poJti mpodeciiiHuX aKTOPiB Ta SHILKYIOUH iepapxid-
mictsb 3HauuA [10]. ¥ npurmagaomy acrnekri D. Lusiana
ta A. Parastry mokasamnu, 1m0 yCHimrHicTs mud)poBUX
3MiH 3aJI€KUTD Bi] TOTOBHOCTI *KYPHAJIICTIB 10 OCBOEH-
HS TeXHOJIOT1#, POSBUTKY MI€PCOHAJIBHOTO OPEHIY Ta H0-
TPUMAaHHA eTUUHUX cTtaHaaptiB [11]. ¥ cBoro uepry,
L. Chen npoanaJizyBaB mepCIeKTUBU 3aCTOCYBAHHSA
1HHOBAITIMHUX TEXHOJIOTIH — BiJT IIITYYHOT'0 1HTEJIEKTY 1
BEJIMKUX TAHUX JI0 OJIOKUEHHY — [JIA CTBOPEHHA 1HHO-
BAITIITHOI Ta I0BIpPU0i MeIiaeKOCUCTEMH, TTiTKPECIIUBIIIT
BOIHOUAC PU3UKHU iH(GOPMAIIIIIHOI I0CTOBIPHOCTI TA TeX-
HOJIOTTUHOI 3aJieskHocTi [12]. V perioHabHUX CTYmiAX
M. Ben Moussa 3 kosreramu Buasuin, 1o B OAE 1po-
mec u@poBi3allii JKyPHATICTUKHN 3aJIAIIAETCA HEII0B-
HUM: X0Ua 3aIpoBaKyI0ThCA MYyJIBTUMEIHHI (hopMaTH,
JIPYKOBaHI MPAKTUKU ¥ JIOCI IOMIHYIOTh, III0 00MEIKYE
1HHOBAIIMHUH TToTeHIrias rajysi [13].
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Takum unHOM, HAYKOBUI TUCKYPC MATBEPIKYE, 1110
1 PoBi3aIliA KYPHAIIICTUKU Mae 6araTorpaHHuil Xa-
paxTep: Bil TeXHOJIOTIUHUX 1 013HECOBUX 1HHOBAIIII
IO TIEPEO0CMUCIIEHHA eTUKH, AKOCTI Ta COIiaJIbHOT POJTi
skypuasicturn. OKpeciieHi JOCTiKeHHA CBiTYaThb PO
oTpedy y BUPOOIIeHHI HOBUX ITi/TXO/IB, AK1 0 03BOJIVIIN
moegHaT e(PeKTUBHICTD ITU(PPOBUX TEXHOJIOTIH 13 [10-
TPUMAHHAM OpodeciiiHUX CTaHIAPTIB T JEMOKpATHY-
HUX ITIHHOCTEH. ¥ IIbOMY KOHTEKCTI II0CcTae 3aBIaHHsA
KOMILJIEKCHOTO OCMUCJIEHHSA TpaHCcpOopMAaIliiHUX TTPo-
1eciB y cepi TeIeKyPHATICTHKHN.

MerTo10 cTATTi € JOCITiPKEeHH TpauchopMaIrii Te-
JIeIKYPHAJIICTUKY B YMOBaX TUI00AJTbHOI T'aiPKeTU3aril
Ta U@ poBisallii, 30KpeMa BUABICHHA CIIeIU(piKU HO-
BUX mpodeciiiHux poJieil y memiamrpoctopi (6sorepa,
indutoeHcepa, 0Tydepa), aHajis 3MiH y opmax i me-
Tomax momaui iHgopMmariii, a Tako:k 00r'pPyHTYBAHHA
CTpaTeriyHuX OPIEHTUPIB PO3BUTKY TeJIEKYPHATICTUKI
MU ITUPPOBUMU TPAKTUKAMH.

Marepianu i MmeTogu. MarepiajabHy OCHOBY [10-
CJITPKEHHSA CKJIaJIM HAyKOBI mpalll yKpalHChbKUX Ta 3a-
pyOisKHUX aBTOpiB, MyOJTiKarii y (paxoBUX BUTAHHAX
1 aHAJTIITUYHI MaTepiaIu 3 MUTAHb PO3BUTKY LIM(MPOBUX
Memia Ta TejexxypHarictuku. I{yiA omiaku TpaHcdop-
Mallifl BUKOPUCTAHO IIPUKJIAAN iHTerpalrii TeaeBisiii-
HOTO KOHTEHTY 3 COI[iaJIbHUMHU MepeKaMu Ta Hud-
poBuMu miaardopmamu. MeTomoJioriA I'PYHTYETHCA
Ha CUCTEMHOMY ITiIXO/Ii, 1[0 PO3IJIAAae TeJIeKypHa-
JIICTUKY AK 6araTOKOMIIOHEHTHY CHCTEMY; ITI0PiBHAJIb-
HOMY aHaJTi3i IJ1A 3iCTaBJIeHHA KJIACUUYHUX 1 CyUaCHUX
(yHEKIi Ta BUABJIEHHA HOBUX ITPOQeCiiiHUX poJieil;
CTPYKTYPHO-(DYHKI[IOHAJTBHOMY METO/I1 /1A Kiiacudi-
Karriil QyHKIiH i To0yqoBM MaTpUIli ix TpaucdopMarii;
KOHTEHT-aHaJIi31 1A MociIimKxeHHsa ¢gopmarTiB 0JIOTIB,
cTpiMiB Ta iHPOTEHHMEHTY; a TAKOK y3arajbHeHHI IJIA
(hopMyBaHHA aBTOPCHKOI TAGIHUII CTPATETIH PO3BUTKY
TeJIeKYPHAIIICTUKU B YMOBAX UM POBI3aIrii.

Buxkinan ocHoBHOro marepiaiy. Tenexypuadic-
THKA B yMOBax IU(pPOBOTr0 CEPENOBUIIA 3a3HAaIa CyT-
TeBux TpaHchopwmarriii. [Iponec ramxerusaiii aMiHUB
He JINIIe CII0CO0M CIIOXKMBAaHHA MeialpoayKTiB, a i
miaxoauy o0 iX CTBOPEHHA Ta B3aeMOJIii 3 ayIuTOpieElo,
BIOKPHUBIIY HOBI KaHAJIM KOMYHIKAIlil yepes MudpoBi
iargopmu. Y pesysibrari [boro iHopMAaIiiHOro 3CyBY
chopMmyBasTrCcA HOBI Ipodeciitii poJii — 6JiorepH, I0Ty-
Oepu Ta iH(IIIOEHCEePH, AKL CTAIN BAXKINBOIO CKJIAI0BOO
cyuacHoro Memiarnpocrtopy [1].

IOTy6epu crerianisyoThCcsa Ha CTBOPEHHI Bifieo-
KOHTEHTY [JIA BJIACHUX KaHAaJIB, II[0 MOHETU3YETHCA
uepes IeperyiAay i pexjiaMmy. biorepu mpaifiooTs y pis-
HuX (popMarax — Bij TeKcTiB i doTorpadiii g0 Bimeo,
poaMmimnyoun MaTepiaau y 6jorax, Ha caiiTax Ta B CO-
IiaJbHUX Mepexax. IXHA TeMaTHKa BapiloeThCA Bif
0COOMCTOr0 KUTTSA A0 OCBITHIX UM PO3BAKAJIBHUX HAa-
pAMIB, a 6Jiorocepa mepeTBOpUIACA HA TIOTYKHUH
IHCTPYMEHT TIOINPEHHA ifell 1 GopMyBaHHA TPEHIIB
y MemiakomyHikamii [14; 15]. Pasom i3 Tum mudpose
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cepemoBHUIIe Hece i pUBUKN: BOHO YaCTO BUKOPUCTOBY-
€THCA [IJIA MAHITYIAIIH, TOMIUPeHHa qesiHdopmarrii
Ta (peitkoBrx HOBUH. Lle cTBOpIOE CePIt03HI BUKIUKY [JIA
JKYPHAJIICTUKY Ta BUMAarae BiJl CyYacHUX JKyPHAJTICTIB
KPUTUYHOTO MUCJIEHHSA, JOTPUMAHHA €TUYHUX CTAHIap-
TiB 1 BMiHHA II€PEBIPATH AOCTOBIpHIiCTh iH(popMarti [16].
ITopsapn i3 6orepamu Ta 0Ty0epaMu 0COOJIUBY POJIb
BiZIirpaioTh 1H(QIIIOeHCEPH — JIIEPH YMOK, 30ATHI BILTH-
BaTU HA TMOBEIIHKY ayIUTOPil 3aBOSKH €KCIIePTHOCTI,
COITIAJTEHOMY CTATyCy Ta YKMCIeHHUM mianucHuram. Pos-
PIBHAIOTH MIKPOiH(II0EHCEPiB, OPIEHTOBAHUX HA BY3bKI
CHIILHOTH, Ta MAKpPOiH(IIIOEHCEPIB i3 IIMPOKOI0 ayIu-
Topiero. [uopmartist, Ky BOHHU MOIIHPIOIOTH, MOKe Oy TH
AIK TIPOCBITHUIIBKOIO, TAK 1 PO3BAYKAJIBHOIO, CTBOPIOIOYN
IHTEePaKTUBHY B3aEMO/II0 Ta IIOCUJTIOI0YY BITI3HABAHICTD
operziB. [ludpoBi KoMyHIKAITT 3a CBOEO IIPUPOIOI0 HAra-
IYIOTH e(DeKT «3 BYCT ¥ ByCTa», ajie MIOCUJIeH] raKeTaMu
it comiammpHMY TLTaTopMamu. Lle cripuse popmyBan-
HIO OHJIAMH-CIILJIBHOT Ta IIiCUJIIOE POJIb iH(JIFOeHCEePiB
AK MIPOBITHUX COITIAJILHIX KOMYHIKaTopiB [15].
3asHaueHi TeHIEHITi1 6e3mocepeqHbO BILTMBAIOTD
1 Ha TIAJIBHICTDb CyYacHUX TeJieskypHauticTiB. Ilix Brumn-
BOM TajisKeTu3allii Bii0yBaeTbcsa MojepHisallia gopm
1 MeTomiB poOOTH TEJIEBEYUOTO, AKUHA CTa€ HE JIUIIE
HocieM iH(opMalrii, a I AKTUBHUM YYaCHUKOM KOMY-
Hikarifiaoro nporecy. CborogHi TeaeKypHaJIiCTA aK-
TUBHO 3aCTOCOBYIOTH HOBITHI IHCTPYMEHTHU: YaTH i
yac npAMuXx edipis, OHIARH-TPAHCIIALII (CTpiMu), Bige-
03B’A30K 13 IIAgauaMu (HAIIpUKIam, Zoom-3 €THaHHA).
CorriayibHI Mepeki IepeTBOPUIINCA HA JOJATKOBI [IKe-
peJia iugopmarrii Ta KAHAIN OMMUPEHHS BiJeOKOHTEH-
Ty, a TAKOK HA 1IHCTPYMEHTH iHTEPAKTUBHOI B3aeMOIil
3 aynuropiero. Takum urHOM, (hOPMYIOTHCA HOBI IIIAXU
npodeciiiHol TIAIBHOCTI TeJIeKYPHAIICTIB, AKI Aenasii
YacTillle MOoeMHYIOTh KJIACUUHI JKyPHAJTICTCHK] ITPaKTUKN
3 (yHKIIIAME OjI0TepiB, 1H(IIIOEHCEPIB Ta IUPPOBUX
KoMyHikaTopiB [1; 2].
udposi TexHOIOTIT KapAUHAIBHO 3MIHIOIOTD CIIO-
co0U CIIOKMBAHHA Meia Ta (POPMYITh HOBY LIU(MPOBY
KYJIBTYPY, 1[0 BIUIMBAE HA iJ€HTUYHICTb TA CYCIIJIHHL
minHocti. CyuacHi TeHgenii TpancgopMalii 3yMoB-
JIIOI0TH KOHBEPreHIiIo MemiadgopMaTiB i CTBOPIOIOTH
yHi(ikoBaHUI IpOCTip, e TejedaueHHA, paio, iHTep-
HEeT 1 r'a[pKeTH B3a€MOIIIOTh TA IHTerPyIOTHCA. Y [[bOMY
CepemoBHII II(POBI PECYPCH BiIKPHUBAIOTH MOKJINBICT
CTBOPEHHSA IIePCOHAITI30BAHOT0 KOHTEHTY 3 ypaxyBaH-
HAM IHTepecCiB CIIOKHBAYA, TOMI AK IIPOIeC I'aaKeTn3a-
i1 3a0esneuye iIHTEPAKTUBHY B3a€MO/Iii0 3 ITM KOHTEH-
TOM 1 HaBITh HOT0 CITIJIbHE TTPOAYyKyBaHHA [2].
TeseBisiiiHMIT TPOAYKT €Al TiCHIIIIe IHTErpyeThCA
Y BIpTYaJIGHUI IIPOCTIP: ayAi0Bi3yaIbHUIN PAL JOTOBHIO-
€ThCA TEKCTOBUMU MaTepiasiaMu, po3IINPIOETHCA (PYHK-
IIOHAJIBHICTH B IHTEPHET-CEPEOOBUIITl, a CII0KMBAHHSA
HabyBae iHTepakTuBHUX (opM. [IpakTuuHO Oyab-AKU
TeJIeBI3IMHUI KOHTEHT ChOTOIHI Mae OyTH agamnToBa-
HUM JI0 OHJIAMH-TIPOCTOPY, aJI7Ke JIUIIe TaK BiH 30epirae
aKTYaJIbHICTb 1 KOHKYPEHTOCITPOMOKHICTh. Ile cipu-
YNHAE 3MIHU B CYCIUIBHUX 1 KYJIBTYPHUX LIIHHOCTAX,
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BimobOpaskaounuch Ha MOOeJIAX BUKOPUCTAHHA Mefia
Ta CIIPUAHATTI iH(opmaliii. Bogrouac Hagssuuaiina
MIBUJIKICTH TIOIINPEHHSA TaHUX Y IIU(POBOMY CepeIOBU-
111 i Mi3KOCOOMCTICHA KOMYHIKAITiA, IMiACUIeHa Ta/pKeTa-
MU, BUSHAYAOTH HOBI CTAHIAPTH e(eKTUBHOI B3a€MO/Iil.

¥ 11b0My KOHTEKCTI 0JIOTepCTBO ITOCTAE AK 1HHOBA-
mitina hopMa B3aeMofIil B MeIialIpoCcTopi, KA BUKOHYE
HUSKY BayKJIMBUX (DYHKIIH: 3a0esreuye KyJIbTypPHUIA
00MiH, CIIpHsi€ CTBOPEHHIO aalITUBHOTO KOHTEHTY IS
PiSHUX T'PYII ayqUTOPil, MOOU(PIKye KyIbTYPHI IIHHOCTI
Ta dopmye 1udpoBi mIaTHOPMU IS TiATI0TY i QUCKY-
ciit [14]. Yce 11e cBiqUUTH IPO MOCTYIIOBE PO3IIUPEH-
HA MEeXXK TPAAUIINHOL JKyPHAJIICTUKY Ta Iepexif Bif
KJTacuuHuX GopMAaTiB KOMYHIKaI[il 0 iIHTePAKTUBHUX,
THYYKUX 1 IepPCOHAII30BAHUX.

Paszom i3 Tum, i1 po3yMiHHA CyYacHUX TEHAEHII i
BapTO 3BEPHYTHUCA IO BUTOKIB TEJIEIKYPHAJIICTUKY, KA
BiT MOMEHTY CBOTO BUHUKHEHHS BUPI3HAIACT MaCOBi-
ctio BrutuBy. CaMe 3aBOSKU JOCTYITHOCTI [IJIS IITPOKOTO
3arajiy Ta JIETKOCTI CIIPUMHATTA BOHA TPUBAJIMH Yac
yTpUMyBaJia OPOBiTHI MMO3UIlil cepel iHIIUX 3ac00iB
MacoBoi iHpopmarii. Tesesigiiiauii kaHp 3aBxau OyB
O0araTorpaHHUM, TMOEOHYIOUN Pi3HI crocobu BimoOpa-
JKeHHs IIHCHOCTI — BiJl HAPHUCIB, IHTEPB'I0 TA PEIop-
TaKIB JI0 TeJIECIIEKTaKIIiB, XyIOKHIX 1 6araTocepiiiHUX
dimemis [17; 18].

Cucrema TejieBi3ifiHUX KAHPIB TPUBAJIHUI dac
(hopMyBasIa CHHEPTIIO JKYPHAJIICTUKH, MUCTEIITBA, Ha-
YKOBOI TIOITyJIApU3allii, po3Bar i HaBUaHH:A, peariay-
0UUCh y (hopMaTax TOK-IIOY, OCBITHIX IIpOTrpaM, Tejie-
nepefad yu po3BarkaibHUX 110y. [Ipore mig BrinBoM
rmobaisamiiHuX 1 U(POBUX IIPOIIECIB 1A CTPYKTypPa
3a3HaJjia CyTTeBUX TpaHchopmarriii. 3’ ABUIUCA HOBI
JKaHpHU, BigOyBaeThcsa Mogu(pikaIid TPaguIiHHUX,
a 3pOCTAHHA YACTKU 3MilIaHUX (hOPMATiB CIIPUUUHU-
JI0 TIOEMHAHHSA PI3HUX JKAHPOBUX €JIEMEHTIB B OHOMY
nponykri. CyuacHa »xaHpoBa IaliTpa TeJeBisiiiHoro

KOHTEHTY BU3HAUAETHLCA HE JIUIIEe TBOPUUM 3aTyMOM,
a i1 miciieM, yacom i miardopmoro fioro mogaui. Takum
YUHOM, KJIACHYHI (DOPMU TEeJIeBI3iHHOI Ky PHATICTUKN
IHTErpyTHECA y HU(MPPOBE cepeqoBUIlle Ta HAGYBAOThH
HOBUX PUC, OPIEHTOBAHUX Ha aKTyaJbHI MOTPeOu ay-
nuropii [19; 20; 211].

Boanouac coriasibHu BIJIUB TeJIEKYPHAIICTUKNA
30epirae 6araToOBUMIpHUN XapakTep, aJanTyHduch
10 HOBHX KOMyHikaIiiHux ymoB. Moro MoxHa pos-
IVIAOATA depes TaKi KJIIUOBl HAIIPAMU: iH(GOPMALii-
HUU — 3a/I0BOJIEHHSA TOTPed ayauTopii B oiepaTUBHIi
Ta AOCTOBIPHI iH(POPMATLIIT; COLiaTIbHUI — TPAHCIIALLA
HOPM, IIIHHOCTEIl 1 Mojiejieli MOBeIHKN; IHTerpaTuB-
HUHM — 00’ €MHAHHA JTI0/Iel 31 CIIILHUMY 1H(OpPMAITii-
HUMU 1HTepecaMu; IIOJIITUKO-aanTalliiHNN — I0TI0-
Mora TrpoMajsaHaM y IIPUCTOCYBAHHI 0 aKTyaJbHUX
TOJIITUYHUX PealTiii; KyJIbTYPHO-IIPOCBITHUIIBKUI —
IeMOHCTpPAITiA CTUJIIO II0BEIiHKI, 0OCBIUE€HOCTI Ta KyJIb-
TYPHHUX OPIEHTUPIB yUACHUKIB CIOKETIB; PO3BaKAIb-
HUH — CTBOPEHHA YMOB [JIA M03BLIJIA U €MOI[INHOTO
PO3BaHTAKEHHS; PEKJIAMHUIN — MOIIUPEeHHA iH(opma-
il TIPO TOBAPY UM TIOCIIYTH Ta GOPMYBAHHSA CYCIILIb-
HO1 IYMKH, 1110 BOAHOYAC 3a0e3meuye oIHe 3 KJIFOUOBUX
JPKepeJI Ioxony Tejebadens [1].

3 ypaxyBaHHAM (P POBOI TpaHCcPHOpMAIIii JOITLIHLHO
y3araJbHUTHU KJIacUuHI QYHKITII TeJIeKypPHATICTUKI
Ta IXHIO €BOJIIOIIII0 Yy BUTJIALL MaTpuili (tads. 1).

3amnporoHoBaHa MaTpulla QyHKIN Bigobpakae
B32€MO3B’SI30K TPAMUIIHHUX 1 HOBITHIX ITIIXOIiB y Te-
nexcypHagicturi. Bora mokasye, mo nudposa TpaH-
copMaliis He CKAcoBye KJIACUUYHUX (DYHKITiH, a paj-
e Moau(ikye ix i JOIOBHIOE HOBUMU. Y TAKUH CHOCI0
TeJIelKypHAJIiCTHKA 30epirae CBOIO COIiajbHY MicCilo,
ajie BOIHOYAC IHTETpyeThCcA y IU(MPOBE CEPETOBUIIIE,
POBIINPIOIOYY IHCTPYMEHTAPiH BILIUBY Ha ayIUTOPIIO.
Came moeqHaHHA TepeBipeHUX QOpPM i3 cydacHUMU
TEXHOJIOTIUHUMU MOKJIUBOCTAMU CTBOPIOE YMOBU [IJIA

Tabnuysa 1

Marpunsa (hyHKIi# TeJIeKypHaJIiCTHKHA B yMOBax nudpoBoi rpanchopmarii

Knacuuani dbyskmii
TeJIe:KY PHAJIICTHKH

CyuacHa inTeprperanisa
(mu¢pposa emoxa)

Hogi ¢yHkii, 110 BUHHKIH

Indopmariiina — momasHA dakTiB Ta HO-
BUH

IuTepakTuBHEe HOBUHHE MOBJIEHHA, TIPAMI
BKJTIOUEHHSA, IEPCOHAITIZAIIA KOHTEHTY

IIporunia deiixam, mepeBipka 0CTOBIp-
HOCTI JaHUX

CoriajibHa — TPAHCIALIA HOPM 1 ITiH-
HOCTEN

Iurerparia comianpuux memia, popmy-
BaHHA OHJIAHH-COLILHOT

IlinTprMKa KPUTUYHOIO MUCIIEHHS, Q-
poBa rpaMoTHICTD

TaTerpaTuBHa — 00’¢MHAHHA ayaUTOPil

CrBopeHHA I1aTGOPM [AJIA Oiayiory, CTpi-
MU 3 IHTEPaKTUBOM

Po3BuTOK «11u(ppOBUX MMyOTIUHUX TIPO-
cTopiB»

ITomiTuko-aganrarifina — MOACHEHHSA
TIOJTITUYHUX IIPOIIECIB

AwnajtiTiuHI TporpamMu 3 iIHTEPaKTUBHUM
3aJIyYeHHAM TJIANaYiB

3ayuyeHHsa TPOMAIAH 10 TOJTITUIHUX
JIUCKYCIH OHJIafTH

KynerypHo-tipocBiTHHIIBKA — ITiABUIIEH-
HA KyJIBTYPHOTO PiBHSA

OcBITHI IIPOEKTH, Bi/1e06JIOTH, IHTEIEKTY-
aJTBHI 110y OHJIANH

DopMyBaHHA HOBUX KYJIBTYPHUX CUMBO-
JIiB uepes 1u@posi (hopmaru

PosBarkanbHa — cTBOpeHHA YMOB I
TI03BLILIIA

Reality-show, Life-show, irposi cTpimMmu

IuoreiinmeHT AK MoeqHAHHA iH(pOPMA-
1ii i po3Baru

Pexmamia — mpocyBanusa ToBapis Ta mo-
CJIyT

TapreTvHr i HaTUBHA pekyaMa B 1@ po-
BOMY IIPOCTOPi

Momnerusarria uepes JoHATH, CIIOHCOPCTBO
y cTpimax

Jrcepeno: mobymoBano 3a [1; 2; 14; 16; 19;

21]
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(hopMyBaHHSA HOBOI €KOCHCTEMH Meia, Ae TeJIeBisi i
MIPOIYKT mepectae OyTH 130JIbOBAHUM 1 CTa€ €JIEeMEHTOM
MIUPIIOTo iH(GOPMAITiTHOTO ITPOCTOPY.

Y 1ndpoBy emoxy coIiajibHi (PyHKITIT TeJIexypHa-
JrictTuky HaOyau HOBHUX (DOpM peastizalii 3aBIAKU iH-
Terparrii 38 inTepHeT-1ipocTopoM. Cumo0i03 Tesre6aueHHA
Ta u¢POBUX ILIATHOPM CYTTEBO ITIIBUIIUB PiBEHb 1H-
TEPaKTUBHOCTI: KOJKEH CIOKET, HAaBITh Y MeKaX BUILYCKY
HOBHH, PO3MVIANAETHCA AK CAMOCTIMHMI iHGopMaIiii-
HUI TIPOJIYKT, a He JIUIle CKJIA0Ba €IUHOTO BUMIYCKY.
Knacuune moHATTA «TeJIEBi3ifIHOTO BUILYCKY» IIOCTY-
[I0BO BTpauae 3HAYEHH:A, ajyKe HOBUHU 3 SABJIAOTHCH
y MeIianmpocTopi B MOMEHT iX BUHUKHEHHA, 1 I1AAaq
caMOCTIHHO 00upae MaTepiaau aJiA IepPeriamLy.

IaTepHeT-Tesre0aueHHA ITIePETBOPUIIOCA Ha iHTepaK-
TUBHE I IEePCOHAJTI30BAHE CEPEIOBUIIE, AKE BiIKpUBae
HOBI MOKJIMBOCTI [JIA ayOUTOpii: odupaTu mmporpamu
3a BJIACHUMHU YTOA00aHHAMU, OTPUMYBATH JOOATKOBY
iH(opMAIlifo I Yac mepersidany, CIiJIKyBaTucA 3 iH-
IIUMU KOPHUCTYyBauyaMU y peajibHOMY Yaci Ta HaBiTb
BIUIMBATHU Ha mopii y cryxii. Taka Baemonia € Gesrre-
PEpPBHOI0, IOCTYITHOO I11J107T000BO Ta HE3aJIEIKHOIO Bifl
Micisa mepebyBauHA miAmada [17].

Ilomaneimmit po3BUTOK U(PPOBUX (POpPMATIB 3yMOBUB
TI0ABY HOBOTO CII0CO0Y IOAYi BiTEOKOHTEHTY — CTPIMiB,
TOGTO ITIOTOKOBOTO MOBJIEHHA Uepes iHTepHeT-3 €IHaH-
HA. IXHIH 8MicT Moxe GyTH pPO3BAYKATIBHIM, OCBITHIM,
iHdopMaIiiHNM Y1 PEeKJIaMHNUM 1 3a3BUYAll CYyIIPOBO-
IPKYeThCA 1HTEPAKTUBHOI B3a€MOJIEI0 3 ayJUTOPier0.
I'mapadgi He yiMIre KOMEHTYIOTH IIOJII, 8 ¥ HiATPUMY-
I0Th aBTOPiB UM IPOEKTU HOOPOBIIBHUMHU JTOHATAMU.
Hai16isbm nommpeHUMY CTaIU irpoBi CTPiMu, i Yac
AKUX BEOyYi AEMOHCTPYIOTh IIPOIEC TPU Ta PATATHCA
3 ayJIUTOPIEIO IIOA0 MOTAIBIINX JTiHA.

IIpsamoedipHe MoBIeHHA TeK HAOYII0 HOBUX PHUC 3aB-
IOAKHA I POBUM TexHoJIoriaM. Iudopmarriiiai popmaru
BUPIBHAITHCA OTIEPATUBHICTIO U JIAKOHIUHICTIO Ta 3a-
CTOCOBYIOTHCA y BUILYCKAaX HOBUH JJIA aHAJITUYHUX

3BiTIB, IHTEPB’I0 UM KOPOTKUX PEIIOPTAMKIB — Y BUIJIA/IL
OpAMUX BKJIIOUEeHb a60 3a3gajierigb HiITroTOBJIEHUX
CIO3KeTiB 13 rojiocoM 3a kampom [20; 21]. ITopsaz is mum
AKTHUBHO BUKOPUCTOBYETHCA AaHAJITUUHE MOBJIEHHA
y hopMi 00T0OBOPEHb 1 AUCKYCIA, II10 JO3BOJIAE TIAAaUEBl
He JINIIIEe CIIOCTePiraTy, a i B3AEMOIIATU 3 TeJIECTYIIE0
Ta BILIMBATU Ha mepe6ir momii. Taki hopmaru gemasti
YacTilie BUKOPUCTOBYIOThCA Y ClIeHAPIAX TOK-III0Y, BU-
PISHAIOYKCH CTYTIHHNM XapaKkTepoM, YUaCTIO BiIOMUX
oci0, pi3HUM piBHEM IHTEPAKTHUBHOCTI I aKTyaJIbHOIO
CyCITiIBHOI0 TeMaTukor [20; 21].

PosBasxanbie MOBIEHHS y UM POBY M00y OXOILIIOE
pisHi migBumu — Bix Life-Show, 1o 3ocepemkyeThes
Ha 00TOBOPEHHI aKTyaJIbHUX TeM y ()opMati OHJIAH-
crikyBaHHsA, 10 Reality-Show, sike BiZTBOpIOE IOBCAK-
IEeHHICTh repoiB (KOHKYpCH, KyJiHAPHI IOy TOIIO).
oro posBUTOK JEMOHCTPYE aANTAII0 TeJIeBi3iHOro
KOHTEHTY 0 HoTped ayauTopii 3 ypaxyBaHHAM TeX-
HIYHUX MOKJIMBOCTEI CTBOPEHHSA I ITOMMPEHHA Bifleo,
30KpeMa 3aBOAKU MOOUTLHUM mpucTposaM. 1le poouth
MeqianpoayKTH JTOCTYITHIIINMU, a TPAMa TPAHCIAIIA
moiii — ogHUM i3 HalomepaTUBHIMINX (OPMATIB Te-
JIEeKYPHAJTICTUKH.

Y 1160My KOHTEKCTI Ha0yBae MomupeHHs iHPOTeH-
MEHT — JKaHp, Jie IIPIOPUTET BiTa€ThCA PO3BAKAIJIBLHIN
(hopmi rmomaui, a eMoIriiiHe COPUINHATTSA IIepeBaKac Hal
parioHasIbHUM. /18 HBOTO XapaKTepHI HeBUMYIIIeHAa
arMocdepa, ITPOCTHIl CIOMKET Ta AKTUBHE BUKOPUCTAHHS
aynioBisyasbHUX ederTiB. ¥ myOIiIUCTUUHUX IIPO-
rpaMax iH(OTeHMEHT cTae iIHHOBAI[IHUM CI0CO60M
momayvi CkJIamHOI iH(GopMarii y AOCTYIHIN Ta IpuBa-
6s1uBii popmi [19].

TexHosIOTiUHI 3MiHM TaK0K BU3HAYAIOTH HOBY KOH-
IeMNI[ifo Io0yq0BY TeJielrporpaM: Ha MepIIni IIaH
BUXOATH IHTEPAKTUBHICTD, 3aJIyUYeHHA IJIAga4a, Bifl-
CYTHICTDH KOPCTKUX CIleHAPHUX PaMOK, 1HTerparis
eJleMeHTIiB rpu Ta ekineH-HapaTtuy [20; 21]. Cyuac-
Hi I} POBI IHCTPYMEHTHU CTUMYJIIOIOTDH IIOLIYK HOBUX

Tabnuus 2
Crparerii poZBUTKY TeJIe:KyPHAJIICTHKH B yMOBax u(dpoBoi Tpanchopmanii
Crpareriuani . . .
Meta IacrpymenTn peastizamii OuikyBaHi pe3yjasTaTu
BEKTOP

Texuonoriunmuit |[ligBumeHnHsa AKocTi|Bukoprcranusa qpoHiB AjiA MaHOpaMHKX 3ii0- | CTBOpEHHA JOCTYIIHOI'0, MO-
Ta OIIePATUBHOCTI KOH- | MOK; BIIPOBAKEHHA CTPIMIHIOBUX IaTdopM; | 6iJIbHOTO0 Ta TEXHOJIOTiYHO

TEHTY sacrocyBauusa 11 mida MoHTaKY, aHATIZY | KOHKYPEHTHOTO KOHTEHTY

Ta MOIIUPEHHA MaTepiajiB

Anasituko- Posyminna quaamiku memi- | CucreMaTryHi JOCTIKEHHA iHTepeciB ay- | PopMyBaHHA KOHTEHTY, MaK-
MOHITOPUHTOBU | aCIIOXKUBAHHSA Ta IPoMafl- | nuTopii; big data-aHamiTuka; ONUTYBAHHSA | CAMAJIBHO HAGIUKEHOTO 0 T10-

CBKOI JYMKU

Ta 1rdpoBa CTATUCTUKA MTePETryIA/IiB

Tpeb IIIAmaviB

IUTOPiEI0

Komywnikaniiinumii | Akrusisarisa giajiory 3 ay- | [arerparia rejie6aueHns 3 cormepesxamu | [lepexim Big MOHOJIOriYHOTO
(YouTube, TikTok, Instagram); uar-60Tu; | MOBJIEHHS [0 I1aJIOTTYHOI B3a-
inTepakTuBHi eipu Ta cTpiMu

eMoIil 3 rIAgayaMu

IlinnicHo-
CYCITITBHUH
6esnexn

36epexkeHHs CycIriibHOI | DakTuekinr; mpoTumid qundeikam Ta aesid- | [[inBuieHHA KPUTUYHOTO MIC-
IoBipu Ta iH(OpPMALiiHOI | hopMAaIlii; IPOCBITHUIILKI IIPOrPaMu 3 MeIi- | JeHHA IIIANaUYiB, 3Mil[HEHHA
arpaMoTHOCTI

aBTOPUTETY TeJIeKYPHATICTUKHI
AK HaAIMHOTO Kepesa

Jorcepeno: aBTopchKa po3pobKa
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(opmarie. Bukoprcranaa 6e3miJIOTHUKIB 3a6e3meuye
CTBOPEHHSA BUIOBUIIHUX CIOMKETIB 1 MiJICUJIIOE aHAJITi-
TUYHICTh HOBUH, TOAl K T'OJIOBHUM 3aBOAHHAM JKyD-
HAJIICTIB 3aIUIIAaeThCA 60poThba 3 AesiHdopMaIrier.
Oco6IMBUM BUKJIMKOM € 3aCTOCYBAHHSA IIITYYHOTO iH-
TEJIEKTY. 3 OMHOT0 OOKY, aJITOPUTMU BiIKPUBAIOTH HOBI
MOKJIMBOCTI — IIBUIKE PeIaryBaHHA, 00poOKy JaHUX,
TiArOTOBKY MYJIBTUMEIIMHOT0 KOHTEHTY ¥ HOTr0 ITOIIIH-
peHHsA. 3 IHIIIOT0 — BOHU HECYTb PUSUKU «POOOTONKYP-
HAaJIICTUKN», HU3bKOAKICHUX MaTepiaiiB, QUII(eiKiB
i cumyssaiiii. e morpebye MiATOTOBKY KypHAJIICTIB
HOBOI reHeparlii, 3IaTHUX PO3POOJIATHA BiIOBIAATBHI
penmakiiiiiai crparerii, IPOTUNIATH iHGOPMAIIHHIM
3arposam i BogHouac e()eKTUBHO BUKOPHUCTOBYBATH II0-
TEHIIaJI TeXHoJIori [2].

Bepyuu no yBaru cyuacHi TeHOeHIT HOMIMPEHHA
COIAJIPHUX Mepe: 1 Mu(poBUX IaT(OpM, IOIIIBHO
BUBHAYUTHU OCHOBHI CTpATETI PO3BUTKY TeJIe:KypHAaJTic-
TUKU — TabJI. 2.

3arpomoHoBaHa MOJIeJIb CTPATETI PO3BUTKY TeJie-
JKYPHAJIICTUKY BioOpaskae mepexiji Bif TPagUIliiiHOTO
MOHOJIOTIYHOTO MOBJIEHHA 10 6araTopiBHEBOI CHCTEMU
IHTEPAKTUBHOI KOMYHIKAIlil, III0 TIOEJHY€e TEXHOJIOTIUH1
iHHOBAIIi1, aHAJIITUYHE BiICTeKEHHA CYCILIBHUX TEH-
IEeHI[il, aKTUBHY B3aeMO/II0 3 INIAOaYaMU Ta 3aXUCT
IiHHICHUX opieHTHPiB. BoHa 1mokasye, 1o rudposisaliisa
He JIUIIe PO3IINPIoe IHCTPYyMEHTapPiil TejleKypHaJIic-
THKH, a ¥ (popMye HOBY Micio 11ieil cepu — OyTH of-
HOYACHO BUPOOHUKOM AKICHOI'O KOHTEHTY Ta rapaHTOM
iH(popMariiiHoi 6e3neKu.

BucCHOBKH i mepCcIeKTHBH MOJAIBIIAX JOCJIi-
mxeHb, CyuacHa TeJiesKypHAJTICTUKA iepedyBac B CTaHi
ruboKol TpaHcdopmarii mij BILTMBOM I poBisarrii
Ta ramKeTU3aIlil, Iepexoaadn Bill TPAJUITifHOT MOgesTi

mopaui iH(opMalIrii 10 iHTepaKTUBHOI KOMYHIKAIIAHOT
CHUCTEMM, JIe TJIAAAY BUCTYIAE aKTUBHUM YYaCHUKOM.
Ile symoBHMJIO IOSABY HOBUX IIpo(eciiinux pojeit —
6JiorepiB, iH(IIFOEHCEPiB, CTPiMEPIB — TA OHOBJICHHS
MiIXOMIB 10 CTBOPEHHA I CIIPUNHATTA TEJIeBi3iiiHOTO
mponyKTy. OyHKITIOHATIBHUN aHAJII3 TI0Ka3aB, 110 KJia-
CUYHI HATIPAMU TeJIesKy pHasTicTukn (IHpopMaIiiHmii,
COIIIAJTBHUM, KYJIBTYPHO-IIPOCBITHUIIBKI, PO3BAKAITE-
HUI TOII0) 36eperyiy 3HAUYIIiCTh, ITPOTE B IIU(PPOBOMY
cepemoBHII TpaHcGOpPMyBaJIMCA B IHHOBAIIMHI IIpaK-
TUKW: TPOTUIII0 (peiikaM, pOSBUTOK (P POBOI rpamMoT-
HOCTi, GOpMyBaHHSA OHJIAMH-CITIIBHOT, BUKOPUCTAHHS
iH(oOTEeHMEHTY I TAPTEeTUHTOBUX TEXHOJIOTIHN. 3a-
pomoHOBaHa MaTpullsa QyHKIliI BifoOpasua 6araro-
BUMIPHICTE COITIQJIFHOTO BIIUBY TEJIEKYPHAIIICTUKI
Ta Ti 3MaTHICTh aJalTyBaTUCA 10 HOBUX yMOB. Kirouo-
BUM PEe3yJIETATOM CTAJIO BUSHAUEHHS CTPATETIUHUX 0pi-
€HTUPIB PO3BUTKY TEJIEKYPHATICTAKI: BIIPOBAIKEHHSA
TeXHOJIOTIYHUX iHHOBaIil (POHY, INTYYHUH iHTeJIeKT,
CTPiMiHrOBI mIargopMu), iHTErpaIia 3 CoiaIbHIMMI
MeperkaMy, MOHITOPUHT MeIiacioKUBaHHA Ta 30epe-
JKeHHA [[IHHICHUX OPi€HTHPIB i eTUYHUX CTAHIAPTIB.
Takwuii miaxifg 103B0JIAE POIIIANATH TEIEKYPHAIICTUKY
MaibyTHBOTO AK CUHEPTeTUYHY MOIeJIb, 10 IT0ETHYE
KkaacuuHi QyHKI1 3 U POBUMHU IHCTPYMEHTAMHU Ta 3a-
Oesmeuye iH(opMaIiiiiHy 6esneKy i KyJIbTYPHY MicCiio.
HayxoBa HoBu3Ha TI0JIArae B 00T PYHTYBAHHI MaTPUII
(yHEKIIiIT 1 aBTOPCHKOI MOJIeJIi CTPaTeridvHnX BEKTOPiB
POBBUTKY, AKI (DOPMYIOTH OCHOBY [JIA HOTAJIBIIOTO
aHAJII3y Ta MPAKTUYHOr0 BIPOBAKEHHA CyUYaCHUX
(opmaris. ITepcrieKTUBHUMU € TOCITIIFKEHHA METOIAK
OI[IHIOBAHHA e(PEeKTUBHOCTI 1HTETpaIlii TeJIerKypHaJIic-
TUKA 3 HUGPOBUMHU ILIAT(HOPMAMU TA IXHBOTO BILJIUBY
Ha GOpPMyBaHHA CYCHUIBHOI TYMKH.
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COUIONONYHE PO3YMIHHA TEHAEPY
B MPABOOXOPOHHUX OPITAHAX

SOCIOLOGICAL UNDERSTANDING OF
GENDER IN LAW ENFORCEMENT AGENCIES

AHoTauis. [JocnigkeHe NMUTAHHS COLION0RIYHO20 PO3YMIHHS 2eHgepy Y MPAaBOOXOPOHHUX OP2aHAX, MOSI2A€ Y GOCA2HEHHI
2eHgepHOI piBHOCTI B YKpaiHi BUCTYNaAe He nuiue 0O0B’A3KOM, 3aKpinieHnM y MikHapogHOMY npasi, ane i yHgameHTanbHo0
YMOBOIO CTA/1020 PO3BUTKY GEPXKaBM. Y KOHTEKCTi (pYHKLIOHYBAHHS MPABOOXOPOHHUX OP2aHIB iHTe2payis 2eHgepHO20 Migxo-
gy HabyBae ocobnMBOi AKTYANbHOCTI, OCKINIbKM Liesi aCriekT CrpUse MigBMLLEHHIO Pe3yabTATMBHOCTI NpogeciiiHoi gisnbHOCTI,
3MILHEHHIO gOBipW HACeNeHHs go OP2aHiB BAAGW TA yTBEPGXKEHHIO MPUHLMMIB BepXOBeHCTBA npasa. 3abe3neyeHHs 6anaHcy
B 2eHJepHiii NpegcTaBneHoCTi B MPAaBOOXOPOHHIN cdepi opmye nepegymoBm gasi CTBOPeHHS CripaBegnBozo, be3nedHozo Ta
gemMoKpaTUyHOR20 CyCri/ibCTBA.

He3Baxatouyn Ha HasiBHICTb HOPMATUBHO-NPABOBOI 6A3M, L0 pe2yioe MUTAHHS 2eHgepHOI PiBHOCTI, Ha MPAKTUL MPABOOX0-
POHHa cucTemMa YKpaiHu Bce e 3aIMWAETHCS NepeBMKHO NaTpiapxanbHok. XKiHKM, Lo NpaukioTs y Uil cdepi, Hepigko cTu-
KQKTbCA 3 ynepegkeHnM CTaBIeHHSIM, 0OMexXeHMM MepcreKTMBAMM Kap'EPHO20 MPOCYBAHHS T HU3bKMUM PiBHEM 2eHgepHOI
YyTIMBOCTI Cepeq Kosie2 i KepiBHUKIB. Lji YWHHMKM YCKAAGHIOIOTb BPOBAGXKEHHS NPUHLUMITY PIBHOMPABHOCTI i PIBHUX MOX/TMBO-
CTeVi, a TAKOX He2aTMBHO BMAMBAIOTb HA 3a2a/1bHY ePeKTUBHICTb POOOTH MOAILENCHKMX IHCTUTYLA.

Y 3B'93Ky 3 UMM QHAI3 COLION02IYHMX YSIBIEHb PO 2eHgep y MPABOOXOPOHHNX OP2aHAX € KMKOUOBUM Gsl 2inbLLIO20 po3y-
MiHHS Ipo61emM HepiBHOCTI Ta MOLLYKY pilleHb gs iX MOGONAHHS.

KntouoBi cnoBa: 2eHgep, npaBoOXOpOHHi Op2aHu, COLION02i4HI GOCNIGKEHHS, PIBHICTb.

Summary. The research question of sociological understanding of gender in law enforcement agencies is that achieving
gender equality in Ukraine is not only an obligation enshrined in international law, but also a fundamental condition for the
sustainable development of the state. In the context of law enforcement, integrating a gender perspective is super important
because it helps make their work more effective, builds public trust in the authorities, and reinforces the rule of law. Gender
balance in law enforcement creates the conditions for a fair, safe, and democratic society.

Despite the existence of a regulatory framework governing gender equality, in practice Ukraine’s law enforcement system
remains predominantly patriarchal. Women working in this field often face prejudice, limited career prospects, and low levels
of gender sensitivity among colleagues and managers. These factors complicate the implementation of the principle of equality
and equal opportunities, and also negatively affect the overall effectiveness of police institutions.
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In this regard, analyzing sociological perceptions of gender in law enforcement agencies is key to gaining a deeper under-
standing of inequality issues and finding solutions to overcome them.
Key words: gender, law enforcement agencies, sociological research, equality.

Hoc'ranomca npooGsieMu. Y cy4yacHOMY CYCITUTBCTBI

MUTaHHA TeHIEePHOI PIBHOCTI CTae JIeIalli aKTyab-

HIIITM, 0c00JIMBO y chepi IIPAaBOOXOPOHHUX OPTaHiB, AKi

TPAOUIIIIHO CIPUIMAIOThCA EPEBAKHO, K Y0JIOBIUa

mpodecis. I[Tompu popmasibHe 3aKpIrIeHHA IPUHIIUIIIB

PIBHHUX MOKIJIMBOCTEI, y TIPoQeciiiHiil qisJIbHOCTI 10Ci

HOMITHI IPOABU NeHEPHUX CTEPEOTHUIIIB, yIepemKe-

He CTaBJIEHHA JI0 *KIHOK Ta HePIBHOMIPHUMI PO3IIOIiJI

mocamoBux 000Bs3KiB. Lle Bkasye Ha moTpeby GiyIbIn

TJTUOOKOTO COITIOJIOTIYHOTO aHaJIi3y ABUINA T€HIEPY

B CHCTeMI ITPABOOXOPOHHUX OPTaHiB, III0 O0XOILTIOE CKJIA/-

HY B32€MOII0 COITIaJIBHUX POJIEH, CYyCITUTLHUX 0UiKyBaHb

1 BCTAHOBJIEHUX HOPM.

HocaimxeHHA 11i€l TeMU € He0OXiTHUM JIJIA KPaIIoro
YCBiOMJIEHHA MeXaHi3MiB (DOPMYBaHHA TeHOEPHUX
BimHOCHH y mpodeciiiHiil qisAIBHOCTI, BUABJIEHHA I1e-
PeLIKO Yy Kap'€pHOMY POSBUTKY IIPAI[IBHUKIB Pi3HOI
cTaTi Ta po3pOoOKU e(PEeKTUBHUX IIJIAXIB BOPOBATIKEHHA
TOJIITUKY T€HJIEPHOI PiBHOCTI B CTPYKTYPi IIPaBOOXO-
POHHUX OPTaHiB.

AmHaii3 ocTaHHIX DOCIIIMKEeHb 1 mMyO/IiKamin.
ITuranmio reHOepHUX CTEPEOTUITIB B IIPABOOXOPOHHUX
oprasax MPUOUINJIN YBary y CBOiX HAYKOBUX IIPaIlfAX
YHMCJIeHH] BUEHI Ta HAYKOBIIl ¥ TaJIy3i COIi0JIOTI] Ta TICU-
xoJsiorii. Cepeql HUX BAPTO BUOKPEMUTU HACTYIHUX:
Mapiteurok T., Jlorraesa O. M., Yepusaecwruit C.C.,
JleBuenko K.B., Hopuoyc }O.M.. Bci pesynbratu Hay-
KOBOTO IIOIIYKY, OTPUMAaHI HUMH ITi] Yac JOCTiKeHHA
laHOl TeMU, MalOTh BaroMe 3HaueHHA. OqHAK cydJacHi
BUKJINKY [OPO;KEeHI TIOBHOMACIITAOHUI BTOPTHEHHAM
Ta YMOB TIOBOEHHOI BiIOyI0BM BUMATrae IMOAAJIBIIIOT0
I'PYHTOBHOTO IOCJIiIKeHH B ITiii TeMli, 110 Ie pas IIii-
KpECJTIOE aKTYyaJIbHICTh Ta BAYKJIMBICTH 00paHOl Tema-
TUKU JOCILIKEeHHA.

Mera crarri. MeToro HanmucaHHA TaHOI POGOTH €
IOCJTITKEeHHA COITI0JIOTIUHNX aCIEKTIB PO3yMiHHA TeH-
Jiepy B IIPABOOXOPOHHUX OpraHax, BUABJIEHHA IIPOSABIB
reHIepHOl HepPiBHOCTI y mpodeciiiHoMy cepemoBUIIi
Ta BUSHAUEHHSA ILIAXIB (DOPMYBAHHA PIBHUX MOIKJIU-
BOCTEM [JIs YOJIOBIKIB 1 2KIHOK y I1iii cdepi.

MeToagu HAyKOBOTO IOWIYKY i MaTrepianu mo-
caimxenusa. OCHOBOIO JIs TPOBENeHHA TOCITiKeHHA
€ poboTH TIOTIepeIHIX HAYKOBI[B, AKA OXOILIIOE cepy
reHJepPHOI HePiBHOCTI Y MPABOOXOPOHHUX OPTaHax.
¥ xomi mpoBeeHHA MOCiIKeHHA OyJIu BUKOPUCTAHI
TaKi METOIU HAYKOBOTO IIOIIYKY:

1) aHasi3 i cUHTE3 1A y3arajbHeHHA Ta CUCTeMAaTH3a-
I1i1 TEOPETUYHUX ITIAXO0MIB 10 BUBUEHHA MreHIePHUX
BITHOCHH;

2) TOPIBHAJIBHUNA METOL [IJIS 3iCTaBJIeHHA BITUM3HAHOTO
Ta 3apyO0i?KHOTO JOCBiAY;

3) COIIi0JIOTIUHI MEeTOqU, 30KpeMa OIMUTYBAHHA Ta aH-
KeTyBaHHA, 110 I03BOJIUJIN BUSHAYUTHU CTABJIEHHS

IIPaIiBHUKIB IPABOOXOPOHHUX OPTaHiB 0 IIpodyieMu

TeHIePHOI PiBHOCTI.

Bubip i koMIIekcHe MoeTHAHHA 3a3HAUEHUX Me-
TOIIB 3yMOBJIEH1 HEOOXITHICTIO IHTErpyBaHHA Teope-
TUYHOTO Ta €eMOIPUYHOT0 MiIAX0iB, 1[0 3abesreuye
BcebiuHe BUABICHHS KJIIOUOBUX TEHIEHIIiI, 6ap’epiB
Ta MEePCIeKTUB BOPOBAKEHHA MPUHITUILY TeHIEePHOL
PIBHOCTI y TIPOheCiiTHOMY CEepeIOBHUIIl IIPABOOXOPOHHIX
CTPYKTYP.

Buxian ocHOBHOTO Marepiajy. 3 MeTOI0 BUAB-
JIEHHA OCHOBHUX TEHOEHITIH II0/I0 TeHAEPHUX BiTHOCUH
y IIPaBOOXOPOHHUX OpraHax 0yJIo MPoBEIeHO KOMILIEK-
CHUIT aHaJIi3 HAYKOBUX [I;KepeJsi, 3aKOHOJABUNX aKTiB
Ta Pe3yJIbTATIB COIIOJIOTIUHUX TOCIIIKEeHb.

HociimxeHHa mokasaio, 1o, He3Baskawouu Ha ogi-
[ilfiHe 3aKpiNJIEHHA IPUHIUIIIB I'eHJIePHOI PiBHOCTI,
y mpodecifiHoMy cepemIoBHUILi IPABOOXOPOHHUX Opra-
HIB BCe IIle iICHYIOTb TJIN00KI TreHAepHI CTePEeOTHIIN, AKL
BIUTUBAIOTH HA CIPUMHATTA TPOMECIFTHUX POJIE T0JI0-
BiKiB 1 kimokK. L{i ymepemxeHHs 3aifiCHIOIOTh HETaTHUB-
HUU BILIUB TIiJ] Yac posIomijIy mpodeciiiHux 0608 A3KIiB
Ta 3HAYHOI0 MIipOI0 HA Kap’e€pHi MOKJIMBOCTI IIpaIfiB-
HUKIB. B cBoI0 uepry corfioioriuHuii aHaJIi3 3acBif-
YUB, 10 JKiHKK 3MYIIIeHl CTUKATHCA 3 6ap’epaMu mpu
IIpUBHAYEHH] Ha KePiBHI II0Caay, a TAKOXK 13 IIPoABaMU
HEPIBHOCTI ITi/T Yac OIiHIOBaHHA IXHIX IpodeciiHnx
mocarHeHb. OCHOBHMMMU MPOIIeCaMH, [0 3YMOBJIIOIOTh
TeH/IepHY HEPiBHICTH €:

1) KyasTypHA HE00I3HAHICTb — CIIOCTEPiraeTbCcA y Bijl-
CYTHOCTI PO3YMIiHHSA Ta YCBIHOMJIEHHS COIIIOKYJIBTYP-
HUX HOPM 1 TeHIepHUX poJieii Ta cupuduHAe Gop-
MYBaHHA CTE€PEOTUIIIB, 110 32a3BUYAIl ITPOABIIAETHCA
y OUCKPUMIHAITI JKiHOK y Tpodeciiitiii cdepi;

2) Hee()eKTUBHA peaJIis3allis IOJIITUKN CO[iaIbHOI PiB-
HICTb 32 03HAKOIO CTATI, 10 TI0JIATAE Y (POPMATHLHOMY
3aKpIiIJIeHH] IIPUHITUIIIB TeH/IepHOI PIBHOCTI Ta Bif-
CYTHOCTI KOHTPOJIIO 3 TOTPUMAHHSA IIUX HOPM;

3) CTepeoTHIIN, ABJIAITH CO00I0, XMOHI yCTaIeH] CyCIIiIb-
Hi yABJIEHHA, II0/I0 PO3IIOALITY POJIeii Ha YoJI0Biuil
Ta KIHOUI.

TlonsarTa reumgepy 3’ABUIJIOCA He TAK JaBHO — B akK-
TUBHUU Y:KUTOK BOHO IToTparnusio juile B 1960-x pokax
[1, c. 24]. Bysio BcTaHOBIEHO, 10 TIOHATTSA «CTATh» Y UH-
cTO 610JIOTIYHOMY PO3YMIHHI HE OXOILTIOE BCi acleKTu
COIfiaJIbHOI PeasIbHOCTI, TOMY Y HAyKOBOMY JUCKYpCI
TI0YAJTN 3aCTOCOBYBATU TEPMIiH «I'€HAEP», 0 A€ 3MOTY
KPUTUYHO aHAaJII3yBaTH COIIaJIbHO C()OPMOBAHI POJIi
YoJIOBIKIB Ta iHoK [1, c. 102].

Opniero 3 HAMOIIBII ITOIIUPEHNX IIOMIJIOK Y CITPHUIA-
HATTI HOHATTSA «T€HEP» € 3BeJIEHHA JI0 ITUTAHHA PO3-
TOATY COIiaJIbHUX POJIeH MiXK JOJIOBIKAMU Ta JKIHKA-
vu. Takuii oOMesxeHUN Miaxia crpusde GOpMyBaHHIO
CTIMKUX CTEPEOTHIIIB, KOJIU yiKe 3 PAHHIX POKiB ocobaM
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HaB’A3YIOTHCA CIIEMUMIUHI XapaKTePUCTUKU, MOIeJi
TIOBEQIHKY Ta JKUTTEBI mpiopureru. Hanpukitan, qiBuar
BUXOBYIOTH Y KOHTEKCTi POJIi I6aMJINBUX I'OCIIOJNHD,
BIJIIOBITAJIBHUX 32 JOMAIIIHINA 3aTUIIOK, TOMl AK XJIOII-
I[iB CIPAMOBYIOTH Ha PO3BUTOK CUJIH, JIIEPCHKUX AKO-
cTell Ta ycmix y myosniaHoMy KuTTi [2, . 7]. Taka cxema
corriajizalrii 3aKpiruIroe TPAOUITIMHUN MIOIIJI TeHIep-
HUX poJIeii, 110 BiJUyTHO BILIMBAE Ha BUOIp IIpodecii,
Kap’epHUI LIAX 1 piBeHb 3aJIyYeHHA JKIHOK 1 YOJIOBIKIB
B PiBHOMAHITHI c(pepu CYCIIJIBHOIO "KUTTA, BKJIIOUHO
3 IIPABOOXOPOHHOIO JIAIBHICTIO.

3 omAAy Ha BUINEBUKIAeHE MOXKEMO IIPUUTHU
IT0 BUCHOBKY, 1110 c(pOpMOBaHi CTEPEOTHUITN HA PAHHIX
erarax colriaJisarlii, 3rojioM BiTBOPIOIOTHCA y IIPO-
(eciitnomy cepemoBuILi, 30KpeMa y IIPABOOXOPOHHUX
opraHax.

IToutitiaA, mo o6’eqHye MPEACTABHUKIB PidHUX COITi-
aJBHUX TPYII, AKY BOHA MOKJIUKAHA 3aXUIIATH, 30KpeMa
3 ypaxyBaHHAM T€HOEePHOTr0 CKJIAAy, cTae OiJIbII Bif-
KPHUTOIO Ta BUKJINKAae OiJIbllle T0oBipu 3 00Ky rpoMaj-
cekocri [3, c¢. 170]. JocArHEeHHA reHIepHOro OalaHCy
B IIPABOOXOPOHHUX CTPYKTYpPax CIIPUAE 3MIITHEHHIO
JOBIpU MK TOJIIIli€(0 TA TPOMAAAHAMU, OJHOUACHO
MiABUNIYI0YN 0013HAHICTD 1 UyTJIUBICTH CITIBPOOITHH-
KiB 70 moTpeb 1 mpobsieM pi3HUX COIiaJIbHUX T'PYI.
Hanpurnan, y Bunagkax BUNHEHHA CEKCYaIbHOTO Ha-
CUJIBCTBA IIOJI0 *KIHKHU JIOITJILHO, 1100 JOIIUT IIPOBOIM-
Ja KiHKa-caigua abo IIpalfiBHUIA MMoJilii [4, c. 29].
Ile nosicHIOETHCA He JIUIle ETUYHUMU MipKyBaHHAMU,
a ¥ IICUXOJIOTIYHUMY YMHHUKAMU: IIOTEPITiIa y TaKii
cuTtyarlii mouyBaeThcA GLITBIN 3aXUIIEHO0, Mae BUIIUA
PiBEHB JOBipH 10 IPABOOXOPOHIIA, III0 CIIPUAE OTPUMAH-
HIO TIOBHOI Ta JOCTOBipHOI iH(popMaIllii 6e3 TOBTOPHOI
TpaBMaTHu3alii.

AmnastoriuHo, mig yac IpoBeIeHHA TOBEPXHEBOI I1e-
peBipku ab60 0COGHCTOTO OIVIAMY *KiHKK TaKa IIpolie-
Iypa IOBUHHA 3MIMCHIOBATUCA MPAI[iBHUKOM Ti€l 3K
crari. Ile BimmoBiiae He juIlle BUMOraM 3aKOHOAB-
cTBa Ta CJIy:KO00BOI €TUKU, a I IPUHIUIIAM I10Baru
IO JIIOACHKOI TiHOCTi, 0COOMCTOI HETOTOPKAHHOCTI

Ta 3a0e3reueHHs TeHAePHOI KYJIBTYPU ¥ IIPABOOXOPOH-
HIi JIAILHOCTI.

BaxxnuBo mam’ATaTH, 1110 ITPABOOXOPOHHA TiAJIBHICTD
HAJIEIKUTD [10 TIpodeciii 3 MiABUIIEHNM PiBHEM PUSUKY,
TOMY OCOOJIMBY yBary mij 4ac HABYAHHA Ta MiATOTOBKA
MaiOyTHIX MPaIliBHUKIB, CJIi] IPUIIJIATA TAKUM (ak-
TOopaMm, AK: ocoburcTa 6es3meKa, TAKTUKA OTVIAAY MicIld
mofii, ocobsmBocTi poboTu B KomaHmi [5, c. 326]. Taki
UNHHUKA 3a0e3eUy0Th POPMYBaHHA PiBHUX MOKJIIU-
BOCTEM MiXK KiHKaMU Ta UY0JIOBIKAMU, YCyBae CTEPEo-
Tunu Ta Gopmye mpodeciiiny KyabTypy MpaIlliBHUKIB
PAaBOOXOPOHHUX OPTaHiB.

B Vxpaini BaxmBo po3po0uTH crieriari3oBaHi Ha-
BYAJIBHI TIPOTPAMU [JIA KIHOK-TIOJTIEHChKUX, 11100 3a-
0e3reunTy TOTPIMAHHA IPUHITUILY TeH/IePHOI PIBHOCTI.
IIi mporpamu MoKyTh 6asyBaTucA HA ITO3UTUBHOMY
MIKHAPOTHOMY JOCBIIi 1 BKJTFOUATH PiBHOMAHITHI eTaIt’
migroToBru. Lle Morke OXOTUTIOBATH: HABYAHHA B CIIeIfia-
JII30BaHUX 3aKJIANAX, 4 TAKOK MIiBUIIEHHA KBaTi(ika-
il Ta cITy?K00BY miATOTOBKY. TaKi 3aX0qu CIPUATUMYTh
PO3BUTKY MPOMeCiiiTHNX HABUUYOK 1 CTBOPEHHIO PiBHUX
MOXKJIMBOCTEM y ITPaBOOXOPOHHI cdepi [6, c. 71].

Takum yuHOM, ypaxyBaHHA T€HIEPHOT'0 acHeKTy
B po0oTi Tostitii He € GOpMaIbHICTIO, & BUCTYIIa€ He-
00XiTHO0 YMOBOIO 3a0e3neueHHA TpodeciiiHOl eTUKH,
IOTPUMAaHHA MPaB JIIOOUHU Ta MiABUIIEHHA e(DeKTUB-
HOCTI ITPABOOXOPOHHOI TiAJIBHOCTI 3arajioM.

BucuoBku. OTike, po3mIAHYBIN JAHY IPo6JIeMy,
COITI0JIOTIYHE PO3YMIiHHA T'€HEPY B IIPABOOXOPOHHUX
opraHax JI03BOJIA€ TVINOIIIEe YCBIIOMUTH IPUYWHU Ta Ha-
CJTIIKY TeHEePHOI HePIBHOCTI, III0 iICHYIOTH Y I1iii cdepi.
DopmyBaHHA reHAEPHO UYTIIMBOTO CEPEIOBUINA, PiB-
HOT'0 IOCTYILY A0 Kap €pHOTO 3POCTAHHA Ta HAJIEKHOTO
CTaBJIEHHSA [0 ITPAITiBHUKIB HE3AJIE:KHO Bif] CTATi € BaXK-
JIMBOIO YMOBOIO ITiABUINEHHA e()eKTUBHOCTI JiAJIbHOCTI
moJtirii. 3abes3neueHHsa reHIePHOro 0aIaHCcy CIIPUATH-
Me 3MIITHEHHIO JOBipU IPOMA/AH I0 IPABOOXOPOHHUX
OpraHiB, MiABUIIEHHO ITPO(ECIHOT €TUKN TA POSBUTKY
IEeMOKPATHUYHOTO CyCILIBCTBA, 32CHOBAHOT'O HA IIPUH-
[UIAaX CIPABEIJINBOCTI Ta PIBHUX MOKJIUBOCTEMH.
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THE IMPACT OF RENEWABLE ENERGY
SOURCES ON THE FORMATION
OF PEAK LOADS

Summary. This paper presents the results of an examination of the problem of covering peak loads in Ukraine’s energy sys-
tem in the context of Russia’s full-scale invasion of Ukraine. Information is provided on the characteristics of these loads and
their changes as a result of the war. The corresponding challenges associated with the integration of renewable energy sources
into Ukraine’s energy system are analyzed. The analysis concludes that the problem of covering peak loads in Ukraine’s energy
system has become increasingly pressing, given the increase in these loads for a number of different reasons.

Key words: renewable energy sources, peak loads, energy system, peak load coverage, energy storage.

Introduction. The efficient functioning of the energy
system largely determines economic development
and ensures a comfortable life for the population. One
of the critical challenges to the state of the energy
system is peak load, which should be considered not
only as a technical phenomenon but also as a socio-
economic marker [1].
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The generation and coverage of peak loads in
Ukraine has specific characteristics that have changed
significantly over time, particularly since Russia’s
full-scale invasion of Ukraine. Systematic attacks on
major generation and transmission facilities in the
spring of 2024 resulted in the loss of a significant
portion of the power’s maneuvering capacity, making
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the problem of peak loads particularly acute. Address-
ing this issue requires the introduction of additional
flexible peak capacity and a fundamental review of
approaches to effectively forecasting, covering, and
smoothing peak loads.

A large number of works have been devoted to var-
ious aspects of the problem of peak load management,
for example [2—16]. This review aims to examine the
impact of renewable energy sources on the formation
of peak loads in the Ukrainian power system.

Aim.

The aim of this paper is to analyse a number of
issues related to peak load generation in the context
of their dependence on renewable energy sources.

Peak load management and renewable energy
sources.

The integration of renewable energy sources into
Ukraine’s power system is significantly changing the
structure of consumption and generation, affecting
peak loads. Table 1 shows the installed capacity of
renewable energy sources in 2014 and 2024, according
to the Ministry of Energy. Solar generation appears to
be dominant, with a capacity of 1,006 MW in 2014 and
a decrease to 782 MW by 2024. Wind power system ca-
pacity has remained unchanged over the past 10 years
(299 MW) and is significantly lower than solar power.

Table 2 presents data on changes in the genera-
tion structure in the Ukrainian power system caused
by renewable energy sources and the corresponding
resulting effects.

The growth of installed renewable energy capacity
has led to a change in the traditional daily load curve,
resulting in increased generation during the day and
a decrease in the evening. Consequently, the amplitude
of daily load fluctuations has increased [19].

The integration of renewable energy sources into
the Ukrainian energy system has led to the formation
of so-called “artificial” or “pseudo-peaks” alongside
classical peaks, namely: a peak in which traditional
generation is switched on at sunset to compensate for
the lack of solar power and a peak in which renewable
energy sources are limited when the grid cannot ac-
commodate excess generation.

Important characteristics of renewable energy sourc-
es include their seasonal and weather instability, which
leads to random and unpredictable fluctuations in gen-
eration. This, in the absence of the necessary storage
capacity, is due to frequent changes in the direction
of power flows in transmission networks and sudden
power fluctuations due to cloud cover, changes in wind
speed, and the like [20]. Another characteristic of re-
newable energy sources is generation asymmetry due to
their territorial concentration in the southern regions
of Ukraine, which creates localized network overloads.

The stated requirements related to the integration
of renewable energy sources into the energy system of
Ukraine require an active response and coordinated
development of relevant mechanisms.

Conclusions. This article analyzes several aspects
of peak load coverage in the Ukrainian power system.

Table 1

Installed capacity of renewable energy sources (MW) in Ukraine
in 2014 and 2024 according to the Ministry of Energy

Renewable energy sources

2014 year 2024 year

Solar power system, MW

1006 782

Biogas, MW

6 9

Wind power system, MW

299 299

Total, MW

1311 1090

Table 2

The influence of renewable energy sources on the formation of peak loads
in the energy system of Ukraine

Structural
changes

A change in the tradi-
tional daily load curve,
manifested in an in-
crease in generation
during the day and a de-
crease in the evening

Formation of so-called “ar-
tificial” or “pseudo-peaks”
alongside classical peaks

Random and unpre-
dictable fluctuations
in generation due to
seasonal and weather
instability

Asymmetry of genera-
tion due to territorial
concentration of renew-
able energy sources
(mainly in the southern
regions of Ukraine)

Resulting
effects

Increase in the ampli-
tude of daily load fluctu-
ations

Switching on convention-
al generation at sunset to
compensate for the absence
of a solar power system and
the limitation of renewable
energy sources, provided
that the grid cannot accom-
modate excess generation

Frequent changes in
the direction of power
flows in main networks
and sharp fluctuations
in power due to cloud
cover, changes in wind
speed, etc.

Local network conges-
tion, especially when
subject to restrictions
due to unexpected mili-
tary action or damaged
infrastructure
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The impact of renewable energy sources integrated increased daily load fluctuations, the formation of “ar-
into the Ukrainian power system on peak load gener- tificial” or “pseudo-peaks” alongside traditional peaks,
ation is examined. It is noted that the growth in in- generation asymmetry due to the spatial concentration
stalled capacity of renewable energy sources hasled to  of renewable energy sources, and other factors.
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Summary. The results of a study examining the dependence of the combustion zone thermal state and fuel burnout on the
characteristics of a micro-jet burner with a multi-row fuel feed are presented at a constant equipment heat output. An analysis
of the influence of these characteristics on the distribution of the average enthalpy temperature, the fuel burnout coefficient,
and the temperature non-uniformity coefficient along the channel is conducted.

Key words: micro-jet burner, flat flame stabilizer, computer modeling, fuel burnout coefficient, average enthalpy temperature.

ntroduction. A promising modification of stabiliz-

ing micro-jet burners is characterized by low burner
pressure losses, a high degree of combustion zone ho-
mogenization, and improved stabilization properties.
This article examines a modification of such devices
with a multi-row fuel supply system, which are designed
for use at various excess air coefficients, and examines
the situation with a constant heat output of the power
plant, which is typically observed in the operation of
boiler plants and other fire-fighting facilities. Math-
ematical and computer modeling are widely used in
the study of fuel combustion processes [1-25]. In the
presented work, the study of the working processes of
a new modification of micro-jet burners was carried
out on the basis of computer modeling.

The design of the burner units discussed in this ar-
ticle is based on a modular principle and, by connecting
a certain number of burner modules, allows for the re-
quired power output of such units to be achieved. A sin-
gle burner module was considered in the simulation.

A separate burner module consists of a flat flame
stabilizer located in the channel at a distance from the
channel walls. Fuel supplied to the flame stabilizer
enters one of three sections (I, II, III), separated from
one another. Each section delivers fuel gas at a specific
excess air ratio within a specified range. A three-row
system of round holes is located on the side surfaces of

the flame stabilizers, through which gas is fed directly
into the oxidizer flow. This fuel delivery system allows
for the regulation of the fuel mixture composition with-
in the flame stabilization zone.

The results of studies of the combustion zone ther-
mal state and fuel burnout for a constant equipment
heat output are presented in Figures 1-4. The pre-
sented data indicate that, in general, the temperature
levels in the channel are higher, the lower the number
of the corresponding row of gas supply holes. Beyond
the recirculation zone, an increase in temperature is
observed downstream as fuel gas is supplied to all
rows of gas supply holes. In the recirculation zone,
relatively high temperatures are observed for the first
and second rows of gas supply holes, and when fuel is
supplied to the third section, the temperature in this
zone decreases significantly. Clearly, the combustion
zone thermal state characteristics for the first and
second rows of fuel supply are quantitatively and qual-
itatively similar. For fuel supply to the third row, this
state exhibits certain differences.

The temperature variation in the channel along
the x-axis for the three fuel supply situations studied
is illustrated in Figure 1. When fuel gas is supplied
to the third row of gas supply holes, a significantly
lower temperature level is observed along this axis.
As for the temperature levels when fuel is supplied

1800 TC
1600
1400
1200

1000

800

0,4

0,6 0,8 1

Fig. 1. Distribution of temperature T along the length of the channel behind the flame stabilizer on the axis
of the stabilizer in the plane passing through the axis of the gas supply holes, when fuel is supplied to the first (1),
second (2) and third (3) sections
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to the second and first sections, their differences are
relatively insignificant. This complex temperature be-
havior in the recirculation zone, namely the presence
of localized extremes, is clearly related to the vortex
structure of combustion product movement.

Regarding the distribution of the average enthalpy
temperature along the channel, the situation under
consideration is localized in terms of this tempera-
ture level as follows: the highest level corresponds
to the first fuel supply row, the lower to the second,
and the lowest to the third (Fig. 2). Moreover, the
temperature differences for the first and second rows
are somewhat smaller than those for the second and
third. It should be noted that in this section of the
channel, the temperature T¢ does not clearly approach
constant values.

The change in the fuel burnout coefficient » along
the x-axis is illustrated in Fig. 3. According to the data
obtained, the lowest  values correspond to fuel injec-
tion into the first section. When fuel gas is supplied to

the second and third sections, the » values are some-
what higher and similar in magnitude.

It is noteworthy that there is a certain correlation
in the behavior of the burnout coefficient » and the
average enthalpy temperature 7*. A higher value of T*
for the first row of fuel supply corresponds to a lower
value of . Smaller, close in magnitude, temperatures
Tt for the second and third rows of fuel gas supply
correspond to higher values of 7.

Figure 4 shows research data on the behavior of
the temperature non-uniformity coefficient y along
the channel x. As can be seen from the graph, the
differences in y values for situations corresponding to
different fuel supply rows are relatively insignificant.
Moreover, the highest y levels occur when fuel gas is
supplied to the third section, and the lowest — to the
first.

Conclusions. Studies of the dependence of the
combustion zone thermal state and fuel burnout on the
burner device characteristics at constant equipment

1300°
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——-1
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500 —---2
250 -e--3
0 M
0,0 0,2 0,4 0,6 0,8 1,0

Fig. 2. Distribution of the average enthalpy temperature T along the length of the channel behind the flame stabilizer,
when fuel is supplied to the first (1), second (2) and third (3) sections at a constant heat output of the equipment
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Fig. 3. Distribution of the fuel burnout coefficient 1) along the length of the channel behind the flame stabilizer,
when fuel is supplied to the first (1), second (2) and third (3) sections at a constant heat output of the equipment
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Fig. 4. Distribution of temperature unevenness y along the length of the channel behind the flame stabilizer,
when fuel is supplied to the first (1), second (2) and third (3) sections at a constant heat output of the equipment

thermal output have shown that the lower the row fuel supply section. Regarding the distribution of the
number of gas supply holes, the higher the overall average enthalpy temperature along the channel, its
channel temperature levels. The highest values of the highest level corresponds to the first fuel supply row,
temperature non-uniformity coefficient y along the lower values correspond to the second, and the lowest
channel x, occur when fuel gas is supplied to the third values correspond to the third.
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FEATURES OF PEAK LOAD FORMATION
IN THE UKRAINIAN ENERGY SYSTEM

Summary. The paper presents an analysis of the characteristics of peak load formation in the energy system of Ukraine in

the recent period.

Key words: energy system, peak loads, formation features demand for electricity.

ntroductions. Economic development and ensuring

a comfortable life for the population of any country
are determined by the efficiency of the state’s energy
system. One of the most important criteria for evaluat-
ing the state of an energy system is its ability to control
peak loads. The concept of peak load encompasses not
only technical but also socioeconomic aspects [1-14].

The aim of the work is to analyze the main fea-
tures of the formation of peak loads in the power sys-
tem of Ukraine.

Formation of peak loads as a dynamic pro-
cess. Before 2022 in the unified energy system of
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Ukraine there was a significant disproportion be-
tween average daily and peak consumption. Ac-
cording to data [15], the maximum load in the uni-
fied energy system in 2021 was recorded at 24,249
thousand MW (January 28 at 6:00 PM), while the
average load for the year was 14—16 thousand MW.
Regarding daily peaks, morning peaks were more
pronounced. This is due, in part, to the start of pro-
duction cycles. However, evening peaks were also sig-
nificant. This pattern of electricity demand during
that period is due to the large share of industrial
consumption.
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Table 1
Duration of morning and evening peak loads in different countries of the world

Region Country Typical B%;);‘lr;ing Peak Typical E‘\ir:ll:}ing Peak
Europe Germany 8:00-10:00 18:00-21:00
France 7:00-9:00 19:00-22:00
United Kingdom 8:00-10:00 17:00-20:00
Asia Japan 7:00-9:00 18:00-21:00
India 9:00-12:00 18:00-22:00
America USA (California) 8:00-10:00 17:00-21:00
Canada 7:00-9:00 17:00-20:00
Ukraine Ukraine 8:00-11:00 18:00-22:00

Table 1 presents information on the duration of
morning and evening peak loads in various countries.

According to data provided by the relevant regional
operators, there is significant similarity in the time
intervals and duration of energy peaks in different
countries around the world.

As can be seen from the data provided, peak loads
in Ukraine’s power system follow a general pattern.
However, the typical morning peak in Ukraine is three
hours, which is longer than in all the countries listed
in the table except India. The evening peak in Ukraine
is also the longest, reaching four hours, the same as
in India.

As for seasonal peaks, the greatest loads corre-
spond to the winter months (January, February), tak-
ing into account the increase in electricity consumption
by households and businesses with energy-intensive
equipment [16].

It should be noted that Ukraine’s energy system is
characterized by certain characteristics of peak load
generation. Following Russia’s full-scale invasion of
Ukraine in 2022, the demand structure has undergone
significant changes. First and foremost, industrial con-
sumption declined significantly due to the destruction

or occupation of a number of industrial facilities in
eastern and southern Ukraine. Internal and external
migration, which significantly changed the geography
of consumption, also altered of peak load formation. In
addition, military actions have led to the influence of
unpredictable factors on the formation of peak loads.

The restoration of Ukraine’s energy system began
in 2023 and 2024. The issue of covering peak loads has
once again become relevant. According to the Strategy
for the Development of the Unified Energy System of
Ukraine until 2035 [17], it is necessary to achieve level
of maneuverable capacity at least 10% of the system’s
peak load. This means introducing at least 1.5-2.0
GW of flexible capacity. Peak load coverage should be
ensured through a combination of traditional and inno-
vative technologies, although traditional technologies
will predominate in the near future.

Conclusions. An analysis of a number of issues
related to peak loads in Ukraine’s energy system was
conducted. Information is presented on the character-
istics of these loads and their variations. Based on the
analysis, the issue of covering peak loads in Ukraine’s
energy system has become increasingly pressing, given
the increase in these loads for a number of reasons.
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OPTIMIZATION OF HEAT-RECOVERY
SYSTEM PARAMETERS FOR HEATING AND
HUMIDIFYING COMBUSTION AIR

Summary. Based on the exergy approach, a comprehensive methodology for optimizing the parameters of a heat-recov-
ery system designed to heat and humidify combustion air has been developed; the methodology is based on the principles of
multi-level optimization, exergy analysis methods, statistical methods of experiment planning, and functional analysis methods.
The heat-recovery system is divided into four optimization levels, and a recursive level traversal scheme has been developed.
Efficiency assessment criteria have been developed, and functional dependencies of the selected criteria on the main system

parameters for each optimization level have been obtained.

Key words: exergy, optimization, experimental design theory, heat-recovery system, combustion air.

Relevance. Increasing the level of use of thermal
secondary energy resources in Ukraine is largely
associated with increasing the efficiency of heat-re-
covery equipment of energy plants. Ukraine, as an
energy-deficient country, has the necessary potential
for the implementation of effective heat-recovery tech-
nologies. Therefore, the problem of their development,
optimization and implementation is relevant both now
and in the near future.

Literature review. Currently, complex methods
based on the exergy approach are becoming increasing-
ly widespread for the study and optimization of pow-
er plants. Such methods usually include methods of
thermoeconomic analysis, structural-variant methods,
methods of multilevel optimization, statistical methods

of experimental planning, methods of functional anal-
ysis, the theory of linear systems, thermodynamics
of irreversible processes, etc. [1-9]. The development
and application of complex methods based on one or
another combination of the specified methods allows
for maximum efficiency of power plants, including
heat-recovery systems for various purposes.

The purpose of the work is to optimize the pa-
rameters of complex heat-recovery system for heating
circulating water and humidifying combustion air
using a comprehensive methodology that combines
multi-level optimization methods, statistical methods
of experimental planning and functional analysis.

Research results. The work presents an exergy
analysis of a complex heat-recovery system (Fig. 1),
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Fig. 1. Schematic circuit of a complex heat-recovery system for heating and humidifying combustion air:
AP1 — air heater; CAH — contact heater (air humidifier); AP2 — air heater; WO — water overheater;

SWH — surface water heater; GH — waste gas heater; WC — water collector

Table 1

Optimal parameters of the heat-recovery system for heating water

and humidifying the combustion air

Optimal values of

Optimization level Parameters parameters
Heat-recovery system Water flow rate in the circulation circuit, kg/s 08+1.1
Initial moisture content of waste gases, kg/kg dry gases 0.18 = 0.20
Water temperature at the inlet to the water heater, K 303 + 305
Surface condensing Ratio of the initial and final moisture content of waste gases. 3.0+3.3
water heater SWH Ratio of the Reynolds numbers of waste gases and water. 1.0+1.3
Water heater Fin height, mm 10.0 + 11.0
WO, AP1, AP2, GH Fin thickness, mm 4.0+6.0
(dry zone) Interfin pitch, mm 3.0+3.5
Surface condensing Fin height, mm 11.0 + 13.0
water heater SWH Fin thickness, mm 4.0 +6.0
(wet zone) Interfin pitch, mm 4.0+5.0
Contact air heater CAH Plate width, mm 1350 + 1550
Plate height, mm 1500 + 2000
Distance between plates, mm 5+6
Ratio of the initial and final moisture content of air 0.05 + 0.06
Density of irrigation of the packing, m3/m2h 10.0 = 15.0
Specific surface area of the packing, m2/m3 90.0 + 100.0
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Fig. 2. Scheme of multi-level optimization of heat-recovery system for heating water and humidifying combustion air

which is designed to heat and humidify the combus- methods of experiment planning, and functional anal-
tion air by using the heat of waste gases from a boiler  ysis methods.
plant with a heat output of 0.67 MW. The main ele- The main principles of the multi-level optimization
ments of the complex heat-recovery system include method involve dividing the heat-recovery system into
a surface condensing water heater (SWH), a contact several optimization levels and developing a recursive
air heater-humidifier (CAH), and surface air heaters level traversal scheme. For each optimization level,
at the inlet (AP1) and outlet (AP2) of the air from the a mathematical model is developed, based on which
contact chamber of the CAH. functional dependencies of efficiency assessment crite-
The study uses a comprehensive methodology that ria are determined from system parameters to obtain
combines multi-level optimization methods, statistical their optimal values. Then, the optimal parameter
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values of some levels are used as initial parameters
of other levels. According to the main principles of
multi-level optimization, the heat-recovery system is
divided into four optimization levels and a recursive
level traversal scheme is developed (Fig. 2).

The criteria for assessing the efficiency of the
heat-recovery system have been developed, including
exergy characteristics with high sensitivity to changes
in the parameters of the heat-recovery system. The
specified criteria are used as target optimization func-
tions when solving optimization problems for each
optimization level.

To solve optimization problems, mathematical mod-
els have been developed for each optimization level and

functional dependencies of the selected criteria on the
main parameters of the system have been obtained.
By means of the specified complex methodology, the
optimal values of the parameters of the heat-recovery
system have been determined (Table 1).

At obtaining functional dependencies, balance
methods of exergy analysis, statistical methods of ex-
perimental design and functional analysis were used.

Conclusions. Based on a comprehensive method-
ology, an exergy analysis of the complex heat-recovery
system and its elements was conducted, the results of
which determined the ranges of the main operational
and design parameters within which maximum ther-
mal and environmental efficiency is achieved.
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TEOPETUYHI OCHOBU AHANI3Y
MOBHOI IHOOPMALIT Y BEJIMKUX
OBCATAX JAHUX

THEORETICAL FOUNDATIONS OF
LINGUISTIC INFORMATION ANALYSIS
IN BIG DATA

AHoTauis. Y cTarTi npoBegeHo gocnigeHHs iHpopmaLliriHux TexHonozil, 3okpema meTogi Data Mining, Natural Language
Processing (NLP), meTogiB onopHux BekTopis (SVM), a Takox 2amboKux HefipoHH1X Mepex (Hanpukaag, CNN Ta LSTM) gasi 06-
pobKu MOBHOI iHpopmauii' y Bennkmux 06cs2ax ganmx, Lo go3BOASIOTb 3GiHCHIOBATY ePeKTUBHUI CEMAHTUYHMI AHANI3 BENKMX
06cs12iB MOBHOI iH(popMALii i3 BUKOPUCTAHHAM MeTOgiB MALUMHHO20 HOBYAHHSI.

3ocepegxxkeHo yBazy Ha NOHATIMHOMY anaparti Ta cneLngiyHNx ocobaMBOCTAX MOBHOI iHpopmaLii sik 06'exta 06pobKM.

[IpoaHaniaoBaHo nepenik iCHyKUMX Cy4acHnx MigxogiB go iHTenekTyaabHO20 aHANi3y TeKCTiB, 30kpema knacudgikauiio, kaac-
Tepu3avito, TeMaTnyHe MOgeoBAHHS, igeHTUQPIKALIS KTK0HOBMX KOHLeNTIB Ta IHTepnpeTawisi 3HayeHb y KOHTEeKCTi. BUCBITIeHO
repesiik 0CHOBOMOMOXHUX MpobieM, SKi TICHO CynpoBOgXyI0Tb 6e3nepepBHuii poLec 06pobku NMpUpOgHOMOBHUX gaHuX, Td-
KUX SIK: roslicemisi, KOHTeKCTHa 06YMOB/IeHICTb 3HAYeHb Td BB COLIOKY/IbTYPHUX YUHHUKIB HO CEMAHTUYHY iHTepnpeTadito.
3pobneHo 3aKkIYHI BUCHOBKM LOGO MOGanbLLOi nepcrekTusym 3actocyBaqHs Data Mining, Natural Language Processing (NLP),
BekTopiB (SVM), a Takox 21mboknx HeidpoHHuUx mepex (Hanpuknag, CNN Ta LSTM), 30kpema, y NpUKAagHUX PiLLeHHsIX, Lo re-
pegbayaroTb NigTPUMKY aKTYAbHUX MPOLECIB 3 MPUIHATTS pillieHb, MoLyKoBy 06pobKy IHHOBALiMHMX IHPOpMaLiiiHNX 3annTiB
Ta ABTOMATU30BAHY CeMaHTMYHy 06pobKy NeBHO20 00Cs2y TeKCTOBUX GAHMX.

BcTyn. Y cyyacHy enoxy gigxutanisauii, inopmaviiiiie OHOBEHHS MacuBy MOBHOI iHHOPMaLi, Lo BUPOBASETLCS LWOGEHHO,
30inbLUYETbCS B apudmeTnyHii npoapecii. CycninbHi Mepexi, oHnariH-megia, opymu, LngdpoBa gokymMeHTawis — yce Le Bxe
cpopMOBaHA gs NOGAbLLIOT GigKMTANIZALIT CYKYMHICTb gxepen HeCTPYKTYPOBAHMX TEKCTOBMX gaHMX, L0 320goM noTpebyBa-
TUMYTb PETE/IbHOR0 BUBYEHHS. ONpaLtoBaHHs MogibHUX MAcKBIB GaHNUX GOCUTb 3BUYHUMIM METOgaMu He 3abe3nedyoTb Halex-
HOI epeKTMBHOCTI, LLO, Y CBOIO Yepay, CTaB1Tb 3ABGAHHS BNPOBAGMTH IHHOBALIiFHI TexHo02ii 06pobaeHHs iHPopmalii, 3gaTHmx
Y MOBHOMY 00CA3i ONTUMI3YBATH NpoLiec MacluTaboBAHOI, LBUGKOT Ta TOYHOI 06POOKM MOBHUX GAHMX.

Ocob/mBo HabyBaE Ba2OMOCTi BAIPOBAGXKEHHS iIHHOBALiViHUX MigX0giB, NOOYJOBAHMX HA TEXHO/IORiSX MALIMHHO20 HABYAH-
HS1, HePOHHMX MOge/eli Ta BIgnoBigHO XMApPHMX CepBiciB 00pobKM gaHmXx, WO gaioTb 3MO2Y BPAXOBYBATM KOHTEKCT NPy HANI3i
MOBHMX aHMX, 3MICTOBHMX ACNEKTIB i CTPYKTYPHMX 0COO/IMBOCTEA.

Meta pobotn — gocnigutu nepesnik iHHOBAUilHNX iHPopMaLiiiHNX TexHonoeil, 3okpema metogis Data Mining, Natural
Language Processing (NLP), BekTopiB (SVM), a Takox anmnbokmx HeipoHHWX mepex (Hanpuknag, CNN 1a LSTM) gas 06pobku
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MOBHOI iHpopmauii y Bemkmx 0bcsi2ax gaHux, Wo go3BOSOTb 3GiViCHIOBATY e(eKTMBHMI CeMAHTUYHWIA AHAAI3 BEMKMX 00-
Cs12iB MOBHOI iHopmMaUii i3 BUKOPUCTAHHAM MeTOgiB MALIMHHO20 HABYAHHS. 30cepeguTy yBa2y HA MOHSTIFHOMY anapati Ta
cneungiuHnx 0cobAMBOCTX MOBHOI iHPopmauii ik 06’ekta 06pobKy.

Martepianu i MeTogu. Y Mexax gaHo20 gocigxxkeHHs 6Y10 BUKOPUCTAHO KOMIIeKCHUI MigXig, IKMi NOEGHYE KAACHYHI METO-
gun 06pobkm npupogHoi mosw (NLP) Ta Cy4acHi an20puTMmn MalmMHHO20 HABYAHHS: BeKTOpIB (SVM), 21mboKmux HelpoHHNX Me-
pex (Hanpukaag, CNN Ta LSTM), a Takox MiXXgUCLMIAIHaPHWI Migxig, Lo NOEGHYE MeTOgH IHTeNeKTYaIbHO20 AHAMI3Y gaHMX
(Data Mining), TexHonozii 06pobky npupogHoi mosu (Natural Language Processing (NLP), a TAKOX enemeHTH CTaTUCTUYHO20
1 MALIMHHOR0 HABYAHHS.

Pe3ynbTatn. MepcrnekTMBHUI HaNPSIMOK GOC/IGKeHHS y BignoBigHir cgepi nepegbayae GopmyBaHHs 2i6prgHmx Mogesnen,
Lo CMHTe3YI0Tb TPAgMLiFiHi anzopuTMu Data Mining i3 cyuacHumm HevipomepexeBumu apxitekTypamu. JocaigxeHi iHpopma-
UilHI TeXHONO0RIS HO Cy4yaCcHOMY eTani geMOHCTPYIOTb BUCOKi MOKA3HUKM, NapanebHO 3abe3neyyioun BUCOKMI piBeHb TOYHOCTI
aBTOMATM30BAHO20 AHA/3Y MOBHOI iHOpMAaLii Ta HAgae MOXIMBICTb HAOYHO Bi3yani3yBaTu pe3yibTaTh, WO MigBULLYE edek-
TUBHICTb IX BUKOPUCTAHHS QHANITUKAMM TA GOCAIGHUKAMM. IHTepgeric cuctemu nigTpumye HaOYHe BigoOPaeHHS pe3y/bTaTiB,
L0 CMIPOLLYE iX iHTepnpeTawito Ta BUKOPUCTAHHS B AHAMTUYHMX TA HAYKOBUX LISX.

3aCTOCYBAHHS CYy4dCHNX Mogesneli 21MbOK020 HaBYAHHS CYTTEBO MOKPALLYE SIKICTb CeMAHTMYHO20 AHANI3Y MOPIBHAHO 3 TPa-
gUUIHUMYM CTATUCTUYHUMUM MeTogamu, 3abe3reyytoun binblu 211M6OKe Ta KOHTeKCTHO-OPIEHTOBAHE PO3YMiHHS MOBHUX GAHMX.

HeobxigHO TaKOX YGOCKOHAMOBATY METOGUKYM QHOTALYii gaHMX TA po3pobsiT ABTOMATU30BAHI IHCTPYMeHTY gs epeKTUBHO-
20 POPMYBAHHSI MOBHMX KOPMYCiB, L0 3a6e3mneqye nigBuLLeHHs SKOCTi HOBYAHHS Mogesnesi | TOYHOCTI iX CeMaHTUYHO20 aHAI3Y.

[MepcnexkTvBy. Y cTatTi goCaigKeHo iHPOPMALifiHy TeXHOM02il0 aHANi3y BeamKux 0bcsieiB MOBHOI iHpopmauii, 1o noegHye
MaLLVMHHE HaOBYAHHS, Cy4dcHi MeTogu 0bpobku MPUPOgHOI MOBM Ta XMAPHI IHPPACTPYKTYpu.

Po3pobeHe pillieHHs geMOHCTPYE BMCOKY TOYHICTb i LWBUGKOGIlO, L0 JO3BO/ISIE BUKOPUCTOBYBATY 11020 B MPAKTUYHMX Cpe-
pax, TaKmx AK:

— MOHITOPUH2 COLIAIbHNX Mepex;

— aBTOMATUYHE COPTYBAHHSA JOKYMEeHTaLii;

— AHANITUKA KOPUCTYBALbKMX BigRYKiB;

— iH@oMOHITOpUH2 Megia.

[epenik MoganbLLmMx gocaigxeHb, Ha HALLY gymKy, Mae OyTv CAPSIMOBAHMI HA AgANTALilo TeXHON02iYHMX NpoLeciB go 6a-
20TOMOBHMX KOPIYyCiB Ta iHTe2pawito 3 CUCTeMAMM LUTYYHOR0 iHTeNIeKTY /s 2eHepaLii TeKCTy.

Knmoyosi cnosa: Data Mining, 06pobka npupogHoi Moy, NLP, Beauki gaHi, TeMaTtiyHe MOge/itoBaHHS, CeMAHTUYHMIT QHA-
i3, Knacugikauis TekcTis, MoBHA iHPopmauis, IT-piLLeHHs!.

Summary. The article presents a study of information technologies, in particular Data Mining methods, Natural Language
Processing (NLP), Support Vector Machines (SVM), as well as deep neural networks (e.g., CNN and LSTM) for processing linguis-
tic information in large-scale data environments. These approaches enable efficient semantic analysis of extensive language
data using machine learning techniques.

The focus is placed on the conceptual framework and specific characteristics of linguistic information as an object of pro-
cessing. The study analyzes a range of existing modern approaches to intelligent text analysis, including classification, cluster-
ing, topic modeling, key concept identification, and contextual meaning interpretation.

A set of fundamental challenges that continuously accompany the processing of natural language data is outlined, such as
polysemy, context-dependent meaning, and the influence of sociocultural factors on semantic interpretation.

Final conclusions are drawn regarding the future prospects of applying Data Mining, NLP, SVM, and deep neural networks
(e.g., CNN and LSTM) in applied solutions aimed at supporting decision-making processes, handling innovative information
queries, and enabling automated semantic processing of textual data.

Introduction. In the modern era of digitalization, the informational expansion of language data produced daily is increasing
at an arithmetic progression. Social networks, online media, forums, and digital documentation have already formed a complex
of unstructured textual data sources that are subject to further digital processing and detailed study. Traditional methods of
handling such data volumes no longer provide sufficient efficiency, which, in turn, necessitates the implementation of innovative
information processing technologies capable of fully optimizing the scalable, rapid, and accurate handling of linguistic data.

Particularly significant is the adoption of innovative approaches based on machine learning technologies, neural models,
and corresponding cloud-based data processing services, which enable contextual analysis of linguistic information while con-
sidering semantic content and structural features.

Purpose — to investigate a range of innovative information technologies, particularly Data Mining methods, Natural Lan-
guage Processing (NLP), Support Vector Machines (SVM), as well as deep neural networks (e.g., CNN and LSTM) for processing
linguistic information in large-scale data. These technologies enable effective semantic analysis of extensive language data
using machine learning techniques. Additionally, to focus on the conceptual framework and specific characteristics of linguistic
information as an object of processing.

Materials and methods. This study employed a comprehensive approach combining classical natural language processing
(NLP) methods with modern machine learning algorithms: Support Vector Machines (SVM), deep neural networks (e.g., CNN
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and LSTM), as well as an interdisciplinary approach integrating data mining techniques, natural language processing technolo-
gies, and elements of statistical and machine learning.

Results. A promising research direction in this field involves the development of hybrid models that synthesize traditional Data
Mining algorithms with modern neural network architectures. The investigated information technologies currently demonstrate
high performance, simultaneously ensuring a high level of accuracy in automated linguistic information analysis and providing
the capability for clear visualization of results, which enhances their usability for analysts and researchers. The system interface
supports intuitive presentation of outcomes, simplifying their interpretation and application in analytical and scientific contexts.

The application of modern deep learning models significantly improves the quality of semantic analysis compared to tradi-
tional statistical methods, enabling a deeper and more context-aware understanding of linguistic data.

It is also necessary to improve data annotation techniques and develop automated tools for the efficient creation of linguis-
tic corpora, which in turn enhances model training quality and the accuracy of semantic analysis.

Discussion. The article investigates an information technology for analyzing large volumes of linguistic data, combining ma-
chine learning, modern natural language processing methods, and cloud infrastructures.

The developed solution demonstrates high accuracy and performance, enabling its application in practical areas such as:

— social media monitoring;

— automatic document classification;
— user feedback analytics;

— media infomonitoring.

We believe that future research should focus on adapting technological processes to multilingual corpora and integrating

with artificial intelligence systems for text generation.

Key words: Data Mining, Natural Language Processing, NLP, Big Data, Topic Modeling, Semantic Analysis, Text Classifica-

tion, Linguistic Information, IT Solutions

Hoc'ranomca po6iieMu. Y cydacHOMY iHHOBAITI-
HOMY CBITI, III0 Mae IaJIeHy aKTUBHICTH BJIACHO-
T0 PO3BUTKY, ITOB'A3aHOMY i3 HAYKOBO-TEXHOJIOTIUHUM
mporpecoM, 00pobKa BEJIMKUX 00CATIB iIH(OPMAL[iHHIX
IaHUX € OCHOBOIIOJIOKHUM BEKTOPOM PO3POOOK y ce-
pi KoMI'I0TepHUX HAyK. KiIouoBe Miciie BiIBOIUTHCA
MOBHI iH(popMaIii — PyHAaMEHTATEHOMY KOMYHIKa-
IiHOMY 3aco0y, 1110 BMIII[ye He TiJIbKU MeBHUMN 00CAT
(hakTHUHUX JAaHKX, a ¥ BIATIOBITHUI ITePeJTiK CMUCIOBUX,
€MOITITHO-BOJIBOBHUX Ta COIIAJIbHUX 3HAaUYeHb. EderTus-
HICTBb B JeTaJIbHIN 00po06IIi ycix mapaMeTpiB MOBHOI
iHdopMalIrii crprAe IOgAJIBIITIOMY 3POCTAHHIO 00CATIB
BUKOPHUCTAHHA IITYYHOTO IHTEJIEKTY «CIIOKABAUAMM»,
1, K HACJIIOK, POSBUTKY 1HTEIEKTyaIbHUX iH(popMa-
LIHIX MeXaHi3MiB, KOMIT FOTEPHOr'0 IIePeKJIay, PillleHb
JUIA THATPUMKHN YITPABJIIHCHKUX [Tii.

Bepyui o yBaru ceMaHTHUYHY ¥ CHHTAKCUYHY CKJIa-
IIOBi MOBH, i1 HEBU3HAUEHICTh 1 KOHTEKCTYAJIBHY 3aJIEK-
HICTh, 3’ABJIAECTHCA HarajbHa I10Tpeda B pPo3pobJIeHH]
By3bKocIeriagizopanux 1T-pirneHs.

HesBupimienicTe akTyaapbHUX OpobjieM B rajrysi
CMUCJIOBOI Ta KOHTEKCTYaJIbHOI 1HTepHpeTallii Tek-
CTy 00YyMOBJTIO€ HEOOXITHICTh TOAAJIBIITUX JTOCTIPKEHb
y rasysi npupoaHoi 06pooku moBu (NLP), 1o e omaM
3 KJIFOYOBUX HAIPAMIB crerjiasibaocTi 122 «Kommr'orep-
Hi HAYKW».

¥ Mmipy 3pocTaHHA 00CATIB HECTPYKTYPOBAHUX TEK-
CTOBUX [AHUX Yy BIpTyaJIbHOMY IIPOCTOPi HabUpae ak-
TYaJIbHOCTI BUKOPUCTAHHA aBTOMATHU30BAHUX METOJIiB
aHauTi3y. JIIHTBICTMUHUI MaTepiajl, BAKOHAHUM Y TeK-
CTOBOMY ITPENCTABJIEHHI, ayTi03aII1CiB i PIBHOMAaHITHUX
MyJIBTUMEIINHUX (POopMaTiB, BUMArae BUKOPHUCTAHHS 1H-
IVBiAyaJTi30BaHUX ITiTXOMIB, III0 XaPaKTepU3yIOThCA Bapi-
ATUBHUM CIEITA(IYHIIM ITiIX0I0M IIOPIBHAHO 3 00p06KOI0

CTPYKTypoBaHUX gaHuX. CydacHUil IepesTiKk BUHUKAI0UNX
TPYIHOIIIB TIOB A3aHUI i3 CEMAHTUYHOI HEOTHO3HAUHI-
CTIO JIEKCUUHUX OOUHUITH, CKJIQTHICTIO Ta Pi3HOILIAHOBI-
CTIO TPaMAaTUYHUX KOHCTPYKITii, 8 TAKOK COITIOKYJIBTYP-
HUMU 0COOJIMBOCTSAMY MOBHOTO CEPEIOBUIIIA.

Anajtia ocTaHHIX HOocCTimiKeHb i myO/rikarii.
PeasnibHa mpobGiieMaTrka e(peKTUBHOTO OMpPAIlIOBAHHSA
MOBHUX JAHUX Y BEJIMKUX 06CATax crae 00 €KTOM 3pPo-
CTarYoro iHTEpPeCy JOCIITHUKIB y Tajgysl HITYIHOTO
1HTEJIEeKTY Ta 00UMC/IIOBAJILHOL JIIHTBICTUKU. ¥ IIEHTPL
IOCJTITHUITBKOI TiAJIBHOCTI — po3po0Ka 1HHOBAITIHHUX
cTpaTeriii MOMIeTIOBAHHA JIIHTBICTUYHOTO HATIPAMKY,
3 TIOMiPHO HU3BLKUM DPiBHEM JIIHTBICTUYHOI PECYpPCHOT
JIOCTYITHOCTI, 8 TAKOYXK MOEAHAHHA €TUYHO CTUX aCIIeK-
TiB, IPUHIUIIB OiA3BITHOCTI Ta YHIBEPCAJIBLHOCTI BU-
IeHaBeqeHUX CUCTEM.

Tax, y HaykoBux po3podkax Magiff J. ta Nikolov N.
[15], Manning C., Raghavan P. & Schiitze H. [12],
Jurafsky D. & Martin J. [8], Feldman, R. & Sanger J.
[7], smiticHeHo IIpoIieypy HOMINGIEHOr0 OTJIAMLY IIepe-
JIIKy METOIUKN YCYHEeHHA OpaKy JaHuX y KOHTEKCTI re-
HepaTUBHOI'0 MOEeJII0BaHHA, a caMe: back-translation,
nudepeHIrialisa TeKCTOBUX KOPITYCiB i 6araToacekTHe
HaBYaHHA. Y JOCTIKeHHAX aBTOPAMU 3p00JIEHO CITPo0y
[OBE€HHA HACTYIIHOrO0 (DaKTy: 32 OpaKOM JIIHIBICTHY-
HUX JaHUX MOMKJIMBO HA HAJIEXKHOMY PiBHI 3a0e31eqnTu
TIOKPOKOBY e(DEeKTHUBHICTh PE3YJIBTATIB 3a JOTIOMOTOI0
KPOC-JIIHTBAJILHUX 1HHOBAIlIMHUX METOIUK.

Y pocmigsxenni Dossou B. ta Aidaso E. [5],
Tan P.-N., Steinbach M. & Kumar V. [18], Devlin J.,
Chang M.-W., Lee K., & Toutanova K. [4] nepenbauero
KOpPUTYBaHHA MeTomoJiorii po3sutky NLP misa mMoB i3 00-
MEeKeHUM PeCcypCHUM HAIPAMOM — ITO€TATHUM ITepexis
BiJf HACUBHOTO (DOPMYBAHHS KOPILYCIB A0 Ge3repesiitHol
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B3aeMo/Iil 3 HOCIAMU MOB. BiiloBiqHMIT METOT CIIPUATHU-
Me Y JIOBFOCTPOKOBIi TIEPCIEKTUBI He JIUIIE CTBOPEHHIO
CyYacHUX aJanTOBaHUX MOJeJiel, a I 3aITpOBaI?KeHHIO
Ha MPAKTUI JUHAMIYHOTO HABYAHHA 13 KyJIbTYPHUM
KOHTEKCTOM.

ITuramHA eTUKN y MOBHOMY MOJEJTIOBAHHI PO3TJIA-
"HyTo B poboti Kaneko M. [9], Mikolov T., Chen K.,
Corrado G. & Dean, J. Ta ciBast. [14], me HayKoBIAMM
c¢(hopMOBaAHO KOPIYC ITUILOBUX TAHUX, 3aCTOCYBABIIU
OHOBJIEHUII MeXaHi3M i3 6e3mocepeIHbOI0 B3aEMOIIEI0
KOPHCTYBAUiB 3 BiANMOBIIHUMU 3HAUHUMU 00CATaMU
JIHTBICTUYHUX Mojesiei. J[lanuit MmomepHisamiiHuii
IMAXi[T CIPUATAME BUABJIEHHIO U aHAJII8Y MOXKJIMBUX
yIlepem:KeHb y HETUIIOBIH MMOBEIIHII PO3pO0IEHUX MO-
Ilesieil, TOKCUYHICTh 260 MOPAJIbHO CYyMHIBHI BiIIIOBi-
ITi, III0 € 0COOJIMBO BaYKJIMBUM y KOHTEKCTI 32CTOCYBaHHSA
BEJIMKUX MOBHUX MOJIeJIeli y CYCITIJTbHIN KOMYHIKaTHB-
Hii ramysi. ¥ nparmi Pakray P. [17], Bird S., Klein E.,
& Loper E. [2], Aggarwal C. ta cmiBagr. [1] mpucssauesi
IIOKPOKOBOMY aHAJTI3y IHHOBAIIHUX IIPUKJIA/IIB 3aIIPO-
Bamrenua NLP y moBax, njisa Axkux 6pakye mudpoBux/
JIHTBICTHYHUX pecypciB. [loCTiTHIKY aKIIEHTYIOTh yBa-
ry Ha 06esmeuHiil po3pobIli MoIepHi3aIliiHUX MoeJIei
KOPITYCiB IepPEBaKHO Y aAMIiHICTPATUBHIN, MEOUUHIH
Ta OCBITHIN rajiysax, 3 IOJAJIbII00 agaITalieo QyHK-
ITIOHYIOUUX JIIHTBICTUUHUX MOJIeJIeH 3 OTVIAAY Ha CcIie-
mudivHi 0COOIMBOCTI TAKUX MOB.

IIpakTuuHe 3acToCyBaHHA KPOC-JIIHI'BAJILHOI ay-
rMeHTarii B AKOCTi e(peKTUBHOI0 IHCTPYMEHTAPI0 AJIA
posnisHaBaHHA iMeHoBaHUX cyTHocTell (NER) minreep-
[HKEHO eMIIIpUYHUMHA JaHuMu mociimxenada Ehsan T.
[6] Ta Blei D., Ng A., & Jordan M. [3], Liu B. [5].
B Tomy umciti BUeHUMU JOCATHYTO MiABHUIIEHHA TOY-
Hocti NER y makucrascoKiii JIIHrBicTHIT, ITapasIeIbHO
3aCTOCOBYIOUH JIOTATKOBI /TAHI 13 CyMI?KHOI KOMITLJIEKCHO1
JIIHTBICTUKU Ti€l K MOBHOI TPYIIH.

IITe opuu migxif, 1o 3aciiyroBye Ha yBary, GyB 3a-
mporoHoBauwuil gocaiguukamu: Pandya G. ra Bhatt B.
[16], Marivate V., Sefara T. [13], sixi 8’saicyBasu 6earro-
cepenHill (hakT BILUIMBY HABUYAHHSA Ha KOMILIEKC CITOPi-
HEHUX MOB B 00/1aCTi aBTOMAaTU30BAHUX IIATAHD 1 BifI-
noBijieit. 3’sAcyBaJsiocs, 10 JIHTBICTUYHA CIIOPiTHEHICTh
MOJK€ Ha JOCTAaTHBhO e(DeKTUBHOMY PiBHI BHCTYIIATU
TOCEePETHUKOM [IJIA TIOJTITIIEeHHS Pe3yJIbTATIB, 0COOTHNBO
3a HAgBHOCTI CHMHTAKCHUYHOI ITI010HOCTI.

HemamoBaxkuuM € Tako:x (opMyBaHHA TOCITITHUAID-
KMX 1HHOBAIIMHUX KOMILJIEKCHUX CIILJIBHOT 3 TIOKPOKO-
BUM O0OMIHOM HAKOIIMUYEHUMU o0cAraMu 3Haub. I1ix gac
BerymHOTo Bopkiory LoResLM (2025) [11] 6yB mpope-
MOHCTPOBAHUU MEPEJTiK YNCIIEHHUX JOCITIIKEeHD, CIIPA-
MOBAHUX Ha MOeTaITHe CTBOPEHHA MOAePHIZaIIHUX
KOPIIyCiB, METOMIB TPaHC(EePHOr0 HABUAHHA Ta MYJIb-
TUJIIHTBICTUYHIX MOMeIei, AKl HaIllJIeHl Ha MOBH, IO
1Ile He BKJIIOUEHI 10 BeJIUKuX Komepiriaux LLM.

Omxe, IIepesIik IHHOBALIMHUX CyYAaCHUX JOCIIIKEHb
IIITBEPOUB CYTTEBY aKTYaJIbHICTE IIPOOJIEMATHKY I10-
OAJIBII0I 00POOKY JIIHIBICTUYHUX 1H(MOPMALiHHUX qa-
HUX B yMoBax y cepenoBuii Big Data. ¥ nenTpi cyuac-
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HOI yBaru — KOMILJIEKCHE MOEeTHAHHA MOBO3HABUMX,
TeXHIYHUX 1 eTUYHUX 3aCa[l 3 MOIAJBIN00 e(eKTHB-
HOI0 MeTOI0 00’ ¢qHAHHA aalITUBHUX Ta 1HKJTIO3UBHUIX
JIIHTBICTUYHUX MOJIeEJIeH.

Texnostorii Data Mining 3a3Buyaii 3aCTOCOBYIOTHCA
y 3aBOAHHAX, [OB'A3aHUX 13 KJIach(ikaIliero TeKCTiB
Ta TeMaTUYHUM MofesioBaHuaAM (Hanpukiiasm, Latent
Dirichlet Allocation), knacrepusaririsa JOKyMeHTIB, BU-
ABJIEHHA 1HMOpMAILIHUX MMaTepHiB, M0o0yI0Ba OHTO-
soriit. Po6oru Feldman & Sanger [7], Tan, Steinbach
& Kumar [18] sesxars B 0CHOBI MiIXO0AIB 40 aHAJIZY
TEKCTOBUX KOPILYCiB 3ac00aMHU iHTeJIeKTyaJIbHOI0 aHa-
J1i3y JaHUX.

Cawmocriitaum HanpamoM € Text Mining — miara-
nyss Data Mining, 1110 cKoOHIIEHTpPOBaHA came Ha aHa-
J1i31 JIHTBICTUYHUX 1H(POPMAITIHHUX TaHUX. Ti saBnan-
HA BKJIIOUAIOTH BUJIYUEHHS CYTHOCTEH, eMOIliNHUN
anauis (sentiment analysis), BuU3HAYeHHS aBTOPCTBA,
aHoTyBaHHA TekcTiB. CydacHi TOCTiKeHHA aKTHUB-
HO 3a/IyuaroTh rinbuHHe HaBuaHusA (deep learning),
TpaHcdopmepu (3okpema mopesti Ha kmrraiar BERT,
GPT), 1110 703BOJIsA€ TOCATATH BUCOKUX PE3YJIBTATIB IIpU
po6OTi 3 BEJTUKUMU TEKCTOBUMU KOPILYyCAMHU.

Bonnouac HagBHUI CydacHUIT KOMIUIEKC €MITipUd-
HUX JaHUX JeMOHCTPYE HUBKY MPOOJIEMHUX ACIIEK-
TiB, 1[0 BILTUBAIOTh Ha e()eKTUBHICTh 3aIIPOBA/IIKEHHA
Data Mining y JiHTIBiCTUYHOMY CepemoBHII, cepen
AKUX: BIICYTHICTH JOCTOBIPHOI PO3MITKHU, ITPOOIEeMU
3 ypaxyBaHHAM KOHTEKCTY Ta HASBHICTH I0JIiceMii,
MOpP(OCHHTAKCUYHI BapialiiiHi KOMITOHEHTH 1 BILJIUB
COLIIOKYJIETYPHUX YMHHUKIB HA ceMaHTHKy. 1{i ymoBu
00yMOBJIIOIOTE HEOOXIAHICTh PO3POOKU iIHTETPOBAHUX
(ab0 MIKOUCIMILTIHAPHUX) ITIAX0MIIB, AKI 6a3y0THCA
Ha KOMILUIEKCHOMY MIKIUCITUILIIHAPHOMY ITiIX01, II10
OXOILJTIOE JIIHTBICTUYHUI HATIPAMOK, iH(OPMAaTHUKY, KOr-
HITHUBICTHUKY Ta B3AEMOMIIO i3 IIITYYHUM 1HTEJIEKTOM.

MeTa po6oTHu mosiArae y JOCTIIKEeHH] TTepestiKy
IHHOBAIIMHUX IHQOPMAIMHUX TEXHOJIOIH, 30KpeMa
metoxiB Data Mining, Natural Language Processing
(NLP), Bexropis (SVM), a Tako:k INO0KUX HEHPOHHUX
mepex (Hampukitag, CNN ta LSTM) s 06po6ku MoB-
Hol 1H(opMAITil y BeJIUKUX 00cATax MJaHUX, 0 T03BO-
JIAIOTH 3MiACHIOBATA e()eKTUBHUM CEMaHTUUHUI aHAII3
BEJIMKUX 00CATIB MOBHOI iH(opMaIrii i3 BUKOPUCTAHHAM
METOiB MAIITMHHOTO HABYAHHS.

HayxoBa HOBH3HA OOCJIIIKEHHSA II0JIATAE
y TOMY, IIO B Hill JIICTAJIO TIOIAIBIIIOT0 OIIPAI[IOBAHHA
ys3araJibHeHHs METOIUK aHOTAllil JTaHUX 3 HOAAJIbIINM
YIOCKOHAJIEHHAM aBTOMATU30BAHOI'0 iIHCTPYMEHTAPII0
Ui e(peKTUBHOTO (pOpMyBaHHA MOBHUX KOPIIYCiB, II[O
B Maii0yTHBOMY CYTTEBO BILJIMHE Ha 3a0e3leueHHA
MiABUIEHHA AKOCTI HaBYAHHA MOJeJel 1 TOUHOCTI X
CEMaHTUYHOTO aHAaJi3y.

MarepiajiaMu JOCIIIIKEeHHA €:

— KOPIIyCH TEKCTOBHUX AAaHUX (BiAKpuUTi HaGopu a-
HuX, Taki Ak Reuters-21578, 20 Newsgroups, Wiki-
pedia dumps, 1110 MiCTATH BEJIUKI 00CATH TEKCTOBOI
irdopMmarii pisHoi TeMaTUKN. YKPaTHOMOBHI KOPILYCH,
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Hanpukiaan, Texctu 31 3MI, odirriiiai qokyMeHTH Ta
HayKoBi myo6Jikanii. Kopmycu i3 coriaibHIUX Mepesx
JUTA aHAJTI3Y CyJacHOI »KUBOI MOBU Ta ii BApiaTUBHOCTI);

— aypaio- Ta MyJIbTHMeNiHI gaHi (aymiosanucu, AKi
MIIATaIA aBTOMATUYHINA TPAHCKPHUIIITT /1A M01aJTb-
III0T0 TEKCTOBOro aHamidy. MyisTUMeIiiiHI mKepea,
1110 KOMOIHYIOTh TEKCTOBY 1 3BYyKOBY iH(opMaIrio);

— amaparTHe 3a0e3meuyeHHA (cepBepu 3 rpadiuHIMHI
mporecopamu (GPU) myia TpenyBanHA Mopeieil Ha
ocHOBI TpaHchopmepiB. KoMmirtoTepHi Kiacrepu ajis
mapaJieIbHOI 00POOKI BeJIMKUX MACUBIB JaHUX).
Meropu nociaimxeHHs:

— momepenHA O0poO6Ka maHUX (TOKeHisallid, jJeM-
MAaTu3allAg Ta HOpMaJIi3allia TeKCTiB);

— kJacu@ikamisa TeKcTiB (BUKOPUCTAHHA aJITOPUT-
MiB HAIBHOTO 0aiteCiBChbKOI0 Kjiacudikaropa, MeTo-
OiB omopHUX BekTopiB (SVM), a Takox rianboKux
Heliponnux mepex (Hampukiaam, CNN ta LSTM).
Hapuanusa mMomeseil Ha po3MiUueHUX KOpPIIycax i3
HOAAJIBIIOK OI[IHKOIO AKOCTI 32 JOIIOMOT0I0 METPUK
TOYHOCTIi, mOBHOTH Ta F1-Mipn);

— KJiacTepuaalida (3acToCyBaHHA aJIrOpUTMIB K-ce-
penHix, iepapxiunoi kinacrepusairii Ta DBSCAN mis
rpyIIyBaHHA JOKYMEHTIB 3a 3micToM. OIiHKa pe-
3yJILTATIB KJIacTepusallii 3a JOIIOMOT0I0 BHY TPIIITHIX
METPUK, TAKUX AK CUJIYeTHUI KoedillieHT);

— TeMaTHYHe MOJEJJIIOBAHHSA (BUKOPUCTAHHA MOIEJTi
snarerTHoro posmonauty Hipixie (LDA) nis BuaBneHua
OCHOBHUX TeM y Kopirycax. Bigyastizairis TeMaTUaHUX
POSTOIUTIB JIJIA aHAJTIZY 3MICTY);

— BIJIYyYEHHS KJIIOYOBUX IMOHATH (3aCTOCYBaHHA
meromiB TF-IDF i rpagosux anropurmis (TextRank)
[IJ1A BUBHAYEHHA HANOLIbII PeJIeBAHTHUX TEPMiHiB
i pas);

— CeMaHTHYHHH aHa/Ii3 (BUKOPUCTAHHA TPaH-
copmepuux mopeseit, rTakux Ak BERT, miisa kourrexcr-
HOT'0 aHaJIi3y 3HAYEHb CJIiB i Qpas. [Hrepmperarris
Pe3yJIbTaTiB i3 ypaxyBaHHAM JIEKCUYHOI HEOTHO3HAU-
HOCTI Ta COIiOKYJIBTYPHOTO KOHTEKCTY);

— OI[iHKA Pe3yJIbTATIB (BUKOPUCTAHHA CTAHJAPTHUX
MeTPHUK [JIA OI[IHKY AKOCTI Kiacudikariii, kjracre-
pusariii i TeMaTuYHOro MofesiroBaHHA. IlopiBHAHHA
OTPUMAHUX PEe3yJIbTAaTIB i3 6a30BUMU MOJIEJIAMU Ta
aJIETePHATUBHUMMU MiIXOTaMU).

Buxkinan ocHoBHOTrO Marepiaiay. Y cydyacHoMy
IHHOBAIIITHOMY CEePEeIOBUIIll CIIOCTEPIracThCA 3HAUHE
po3UIMpeHHsa 06CATIB mpoIecy AiKUTAJi3aIlii, ue-
pes 10 oOKpeMa JacTWHA BIIIOBIIHOr0 ABUINA (PiKCy-
€ThCsA y BUIVIALL MOBHOI iH(OpMALIil: JOKYMEHTIB, 3BY-
KOBUX (DailTiB i Meia-KOHTEHTY. Sk IpaBmto, 3a3Buuaii
HmeTbeA po iH(opMaliro 3 BiICYyTHEOI0 a60 00MeKEeHO0
JIOTIYHOIO ¥ ITOCJTITOBHO CTPYKTYPOIO, III0 BHIKYE Bif-
COTOK e(DeKTHBHOCTI CTAHIAPTHOI METOI0JI0rI1 3 Ti Bif-
THOBITHOT0 06POOJIEHHA Ta ITOOAJIBIIOI iHTepIIpeTarrii.
¥ cyuacHux ymMoBax MIBUAKOI TpaHchOpMAITii MiIXoiB
o o6pobku MacuBiB manux (Big Data), crieriugiunoi
AKTyaJILHOCTI HaOyBalOTh IHCTPYMEHTH, 3[IaTHI 3a0e3rie-
YyBaTU aBTOMAaTU30BaHe BUABJIEHHA 3aKOHOMIPHOCTEI,

(hopMasIbHUX MofIesTei 1 KJII0U0BUX BiTHOIIIEHD Y BEJIN-
KHX KOpIIycax MOBHUX [aHUX. 3aCTOCYBAHHA METO/IiB
Data Mining € ogauM i3 HalIepPCOEKTUBHIMINX MiIX0-
JIiB 10 aHAJIi3y BEJIMKUX IAHUX.

Data Mining — 11e iHTeJIeKTyaJIbHUI aHATI3 TaHUX,
TOOTO ITPOIEC BUABJIEHHA y BEJIUKUX MACHUBAX JaHUX
paHilie HeBiOMUX, HEOUEBUTHUX, ajie TIOTEHITINHO KO-
PUCHUX 3aKOHOMIiPHOCTEMH, 3aJI€3KHOCTEMH, IITA0JIOHIB U1
3HAHb 3 BUKOPUCTAHHAM MaT€MAaTUYHUX, CTATUCTUAY-
HUX, aJITOPUTMIYHUX Ta MaIMHHUX MeTomiB [2]. Me-
TOIY iHTEJEKTyaJIbHOTO aHajidy manux (Data Mining)
3aCTOCOBYIOTHCSA B ITPOIIECi 00POOKU AK TEKCTOBUX, TaK
1 MyJIBTUMEIIHHUX EepesT MOBHOI iH(opMariii, mapa-
JIeJTbHO BUOKPEMJTIOIOUH TIPOBIIHI KJIFOUOBI KOHIIEIITH,
BUABJIAIOYN OCHOBOIIOJIOKHY T€MAaTUKY, IIEPeIiKk eMo-
IMHUX MapKepiB, aBTOPCHKI 3a0apBJIeHHA Ta OyIb-AKI
BUBHAYAJIBHI peJIeBAHTHI XapaKTePUCTUKH.

O0po0ka JHiHrBiCTUYHOI iH(opMAarrii Bigmiuae gocrar-
HBO BHCOKY CKJIQIHICTD 3 OIVIALY HA HUBKY BaKJIMBUX
YMHHUKIB: HEOTHO3HAUHICTIO CJIOBHMKOBOTO 3a11acy, Bapi-
aTVBHICTIO CHHTAKCHYHUX KOHCTPYKIIIA, 8 TAKOXK BILIIBOM
KOHTEKCTY ¥ COILTIOKYJIBTYPHUX YMHHUKIB, 1110 B KOMILJIEKCL
BILIMBAIOTH 0€3IT0CePeNHb0 HA 3HAUYEHHS Ta KOHTEKCTY-
aJibHe 3aCTOCYyBaHHS MOBHMX eJieMeHTiB. BpaxoBytoun
BIATIOBITHY ITP06JIEMAaTHUKY, BITUyBa€ETbCA HEOOXITHICTh
Y CTBOPEHHI 1 BIIPOBAI?KEeHHI CITEITiaTbHIX MOJIeJIeH 1 ajl-
TOPUTMIB, III0 HATIPAMY 3aJIEXKATh Bif JITHTBICTUYHUX 0CO-
OsiBoCTEl 1H(MOPMALTi B AKOCTI 00'€KTa aHAJII3Y.

Marepian po6oTu CIIpsAMOBAHUII HA TOCIIIIKEHHL
TMEePCIEeKTUBHUX HATIPAMKIB 3aITPOBA/KEHHA METO/IIB
Data Mining aja aHajidy MOBHUX €JIEMEHTIB y Be-
JUKUX 1HGOPMAI[IHUX MacuBax B PO3pisi aKTyasib-
HUX BUKJIVKIB, BRJIIOYAIOUN KOMILIEKC 1HHOBAI[IMHUX
OigX0oiB y HAOmpAMi IX HeHTpaJiisallii, pasoM 3 TUM
JIEMOHCTPYIOThCSA ITPUKJIAIN TOIIJIBHOTO 3aCTOCYBAHHSA
00paHUX TeXHOJIOTII Y IPUKJIaIHUX CUTYAaITiAX.

¥ rasysi cyuacuux I'T-pintens 3HaUHe 3pocTaHHA
MacirTabiB HeCTPYKTYPOBaHUX iH(MOPMAIiHHUX T0TO-
KiB, TOJIOBHUM UMHOM TEKCTOBHUX, BUMAarae HOBITHIX
ITAXO/IIB /10 HOAAJIbIN0I e(DeKTUBHOI 00POOKK Ta aHa-
migy. JIinrBicTruHA iH(pOPMAIlif, 110 BMIIIYE KOMILIEKC
TEeKCTOBUX, ayaio- Ta MyJbTUMeIHHUX (popMaris, €
OCHOBOIIOJIO:KHUM HOCi€EM OCBITHIX pecypciB i 06MiHy
KOMYHIKATUBHUMU JAHUMHU Y I(POBOMY CEPETOBHIITI.
Bopmouac iHquBinya bHI XapaKTePUCTUKU TPUPOTHOL
MOBH, TaKi I0JTiceMisf, YMOBHICTb, & TAKOMXK KYJILTYPHO-
CyCITIJIbHA BU3HAYEHICTh, YTBOPIOIOTH ITEBHI TPYIHOIIL
JIJIA TIOJTAJIBIIIOTO aBTOMATU30BAHOTO aHAJII3Y.

Metonuka Data Mining, 1110 0X0ILII0€ YMCJIEHH] 1H-
HOBAIIIMHI TIIXOOM Ta TEXHIKU JJIA aHAJIIZY BaKIUBOI
iHdopMarrii 3 BeJIUYE3HUX MACUBIB TAHUX, CKIIAIA€E
KJIFOUOBHI 1HCTPYMEHTAPIH /1A oIIpaIlloBaHHAa cqop-
MoBaHuX Iijieii. Peasisamis Data Mining B o6siacti
JIHTBICTUYHOI 00PO0OKH JaHUX HAIAE MOKJIUBICTD IT0€-
TAITHOTO AaBTOMATUYHOI0 BIOPAIKYBAHHA, TPYILyBaHHA
OTPUMAaHUX JAHUX 1 TTOOY/I0BU TeMaTUYHUX MOJeJIei
3 TIOCTYIOBUM BUOKPEMJIEHHAM BaYKJIMBUX KOHIIETITY-

aJIbHUX €JIEMEHTIB TEKCTY.
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ABToMaTrHuHe PO3MiZHAHHA TA
00’eIHAHHSA TEKCTOBHUX JAHHUX

Kiacudikaliiia BHOKpeMITIOE B AKOCTI OCHOBOIIOJIOMK-
Horo (pyHmaMenTabHOr0 Metoxy — Data Mining, 1o
Mae 3a QyHKI[I0HAJILHY MEeTy aBTOMATUYHUI PO3TIOILIT
TEeBHOTO0 00CATY MOKyMEHTAIlii 3a 3a3majierigb 00yMoB-
JIEHUMHU aJIropuTMaMu. A JOCATHEHHA BUIIE BCTa-
HOBJIEHUX IIiJIeii 3aCTOCOBYIOTh TIEBHU CIIEKTP BiAIipa-
IILOBAHUX AJITOPUTMIB, cepel AKUX: TaKi AK HAIBHUMN
OaiieciBCHKMI K1acu(pikaTop, METO]I OIIOPHUX BEKTOPIB
(SVM), nepesa pitiieHb Ta HEHPOHHI MepeKi. 3amposa-
[DKEeHHS Ha MPAKTHUIN YiTKO BUSHAYEHOTO KJIacHhQika-
TOPY 3HAYHO ITiABUIIYE PE3YJITATUBHICTH HONIYKOBUX
3axoiB IH(POPMAITIMHUX 00CATIB 3 OMAJIBIITAM BITOPSA/I-
KyBaHHAM 3HAUHUX TEKCTOBUX (opMaTiB.

Mertop kacrepusariii MopiBHAHO i3 K1acuikariiero,
€ MeTozioM 0e3 BiAIIOBITHOT0 HATJIAMY, IO B MAu0yT-
HBOMY Haja€ I03BiJl y TOKPOKOBOMY CIIEIU(pigHOMY
BUSABJI€HHI CYKYIIHOCTI TPUPOTHUX TPYIIOBUX CKIIAI-
HUKIB TEKCTOBUX (DailTiB, 6epydi 32 OCHOBY IIapaMeTpHu
CXOYKOCT1 IXHBOI'0 3MICTOBHOT'O HAIIOBHEHHA BIIIIOBII-
Ho. lomatkoBuii mapaMeTp ABIAETHCA KOPUCHUM MIPU
(arxTuuHOMY 3AilicHEHHI aHAII3y 00 €MHUX KOPILYCiB,
Ile MOJKYTb OyTH BiICYTHI! IIepeJIiKk PO3MIUeHUX TaHUX.
IMonynapuumu anropurMamu e: k-cepenHix, iepapxiaaa
rmacrepusaiisg, DBSCAN.

TemaTnuHe MOIeIIOBAHHA

3 II0OAJILILIOI0 METOI0 3M1ICHEeHHA IVINOMHHOI0 aHa-
JIi3y 3MiCTY TEKCTOBUX OOGCATIB MaTepiasy BUKOPUCTO-
BYIOTH METOJ TEMATUYHOT0 MOAEJIIOBAHHSA, 1110 y CBOIO
Yepry Cupuse BUABJIEHHIO OCHOBOIIOJIOXKHUX TEM, IO
3MIHICHIOIOTH cIeIU(iIYHUNA NUIAX Y TIPOXOIPKEeHH] KPi3b
00’eMHMIIT MacuB qOKyMeHTiB. MeTo JIaTeHTHOr0 PO3IIo-
ity Hipixse (LDA) e oguuM 13 HaMG1IBIN HOTYJIAPHUX
y ranysi. Tak, LDA Bosogie crerudiunoo qyHKITiE0
Yy MOJIeJTI0BaHHI TEKCTOBUX (PAMIIIB Y BUTIIAMI CyMIIITi
TEeMaTUYHUX HAMIPAMKIB, B AKUX KOJKHA 1HIUBIAyaJIbHA
TeMa IpefcTaBiIieHa KOperyoduM HabopoM citiB i3 90%
iiMoBipHicTIO0. [laHa mporpaMa cripsAMoBaHa Ha JOIIOMO-
Iy B aBTOMaTUYHOMY KJiacudikaropi iHpopmaritnux
00CATIB, CTBOPIOBATH OTVIAMIOBI TEMATUUHI MalJaHINKH,
a TaKOoXK 3IIMCHIOBATH POOOTY Y 3HAXOMKEHHI OHOBJIE-
HUX ITaTEePHIB y JIHTBICTUYHUX CKJIATHUKAX.

BunyuyeHHsA KJIIIOUOBUX NNOHATH
i ceMaHTHYHHI aHAJII3
3ificHeHHA T0eTaITHOT0 BUOKPEMJIEHHSA Y OCHOBOIIO-
JIOKHUX CYPKeHHSAX: BUOKPEMJIEHHA HAUTIOIINPEHITITNX
ne(diHITUBHUX TTOHATH Ta 3MICTOBHUX (hpas, 10 CIIPUAe
y TMOKPOKOBOMY OOMeskeHHI 1H(OpMAaIliiHUX 00CATIB
3 HECTPYKTYPOBAHUX TEKCTOBUX (DAMIIIB. 3 II€I0 METOIO
BiTHAMIIOB IIMPOKE 3aCTOCYBAHHA caMe aJITOPUTMid-
HUI TOPANOK HA OCHOBI CTATUCTUYHUX METPUK, TAKUX
sk TF-IDF, a takosx rpadosi metomgu tumy TextRank.
Hajiickmaguimmum acrekToM 3 ycix B 00poOIli mpu-
POMIHOI JIIHTBICTUKY € CEMaHTUYHUI aHaJIi3, AKUI na-
paJiesIbHO CIIPAMOBAHUI HA ypaxyBaHHSA KOHTEKCTY.
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IumoBamiiinuii cnekTp TpaHCPOPMEPHUX MOIeJIe,
manpuriaag BERT, cupaMoBanuii Ha edeKTHUBHE PO3-
misHAHHA NeiHITUBHUX HABAaHTAKEHb CJIIB Y Bi/IIOBI-
HOCTI Bif c(pOPMOBAHOr0 OTOUEHHSA, [0 6€pe AKTUBHY
y4acThb y MpOIleci BUPIIIEHHA MPO0JIEeMATUUHOTO ITH-
TaHHA 3 TojiceMii Ta HeomHo3dHauHocTi. Ile y 3HauHo-
My 00cA31 MoKpallye BiIIOBIIHY AKICTh IHTEpIpeTarrii
TEeKCTOBUX (DAITIB 3 MOAAJIBIIAM ITOETAITHUM 3aCTO-
CYBaHHAM CYKYITHOCTI aBTOMATH30BAHUX CUCTEM [IJIA
BUPIIIeHHA 1IHHOBAIIMHUX 3aBIaHb, TAKUX SK BiIIOBIII
Ha 3BePHEHHS, CHHTEe3 TeKCTiB, pedepaTuBHUM BUKIIA,
Al — niepexia.

BiCcHOBKH Ta IEePCHIEKTUBH MOJAJIBIIUX TO-
CIIiIKEeHb.

Ilomipu mocATHYTI pesysibTaT, MacmrabHa o6po6-
Ka JIIHTBICTUYHOI iH(opMaIlii y BeJIMKAX MacmTadax
MaHUX XapaKTepusyeThbCsa HAABHICTIO IEBHUX TPYIHO-
mriB. IlepemyciM, peTenbHa IMATOTOBKA M aHOTYBaHHA
HABUYAJILHUX TAHUX € [IOCTATHBO CKJIAHUM 1 BUMOTJIU-
BUM TIpo1iecoM. {pyruM Ba;KJIUBUM acEKTOM € PoboTa
3 aymio- i BisyaJibHO0 iH(popMaIriero, sKa moTpedye pos-
MIMPEeHUX 3aco0iB PO3Mi3HABAHHA 1 TPAHCKPHUIIILiI, 1110
YCKJIQHIOE B3AEMO/III0 3 TEKCTOBUMU JTaHUMU BIIIO-
BimHo. ITo-TpeTe, cyuacHi Moiesti Big3HAYAIOTHCA 3HAY-
HOIO PECYPCOEMHICTIO MifT Yac HaBYaHHA, 110 3yMOBJIIOE
TIeBHI 0ap’epH AJIA IX TPAKTUYHOTO 3aCTOCYBAHHSA y Me-
JKaX TUIOBHUX OPTaHisaIlilHUX CTPYKTYP. BakiuBum
aCIIeKTOM € YPaxyBaHHSA COIIOKYJIBTYPHUX TeTePMiHAHT
MOBH, SIKI BUBHAUAKOTH XapaKTep CMUCJIOBUX iHTepHIpe-
Tamii Ta KOMYHIKaTUBHUX HI0aHCIB. A peasisamii
IIOCTABJIEHUX 3aBIaHb HEOOXITHOI € MIMKIHCIIAILIII-
HapHa IHTerpaia JiHTBICTUYHUX, KyJIBTYPOJIOTIUHUX
Ta KOMITI0TePHUX HAYEK, 1[0 3a0e3Ieuye KOMILIEKCHUHI
TiaXig A0 TOCTiMKeHHA MOBHUX IIPOIIECIB..

EdexTrBie po3pobieHHSA CydacHUX CUCTEM IITYY-
Horo iuresexty (ILII) y cdepi 00pobIeHHS MOBHIX OIH-
HUIIb ITOTPedye MLKTUCITUILIIHAPHOI B3aeMoil 3HAHb
3 JIIHTBICTUKH, KyJIBTYPOJIOTIi Ta KOMIT IOTEPHUX HAYK,
110, Y CBOIO Uepry, Hajae 3MOTY JIOCATTU JIOKAJILHOT
TOYHOCTI Ta aJaIITUBHOCTI IHHOBAIIITHUX aJITOPUTMIB.

IMomasnbIinuii mepesTik CTPYKTYPOBAHUX TOCTIPKEHb
y rayysi 122 «koMITI0TepHI HayKu» Mae OyTH CIIPAMO-
BaHUI HA PO3POOKY MOMIEPHI3AIlIMTHUX TIOPUIHUX MOJIe-
JIei, 10 00’ eqHy0Th KiaacuuHi agroputmu Data Mining,
Natural Language Processing (NLP), meTosiB ommopHIX
BekTopiB (SVM), a Takosk TITHO0KHUX HEHPOHHUX MEPEK
(mampukiam, CNN ta LSTM i3 cygyacHumu Heifipomepe-
JKeBUMU apxiTekrypamu. HemasioBaKHO T1apasiesibHO
OpaIoBaTi HaJ IIPOI[eCOM 3 MOAJILIION0 yI0CKOHA-
JIEHHA MEeTO/IB aHOTAaIlil JaHWX 3 METOI CTBOPEHHA
e(peKTUBHOT0 aBTOMATU30BAHOTO IHCTPYMEHTAPIIO0 OJIA
TiITOTOBKYU KOPITYCiB.

OnTuMmasibHe 0€3MOMUIIKOBE KEPYBAHHSA O0UMCITIO-
BaAJIBHUMU pecypcaMu Ii iHTerpailid nmapajieibHUX 00-
YUCJIIOBAJIBHUX 1HHOBAIIMHIX TEXHOJIOT1H IiABAIIATE
3MATHICTh CUCTEMU MPAIIOBATU 3 BEJIMKUMHU JIEKCUUHU-
MU obcAaraMu. AganTrarid Moaesei 10 JIHTBICTUYHOT'0
1 KyJBTYPHOTO PO3MAITTA € KJIIOUOBOI YMOBOIO IJIA
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IOCATHEHHA 1XHbOI MOJIePHI3aIliliHOI YHIBePCAJILHOCTL
Ta MPAKTUYHOIL ITIHHOCTI.

SampoBamkenaa meromie Data Mining y o6po0iri
MOBHOI iH(popMAIIil HA TPAKTHUL ¥ CYUACHOMY Ti/T3KU-
Tai30BaHOMY CBiTI Ma€ HAABaKJIMBe 3HAUEHHA [JIA
PO3BUTKY CHCTEM ITIATPUMKN NPUHHATTA OOIPYHTO-
BaHUX pillleHb, OCKLJIBKM BOHO 3a0earieuye AKiCHIIIHIH

aHaJIi3 JIHTBICTHYHUX (DAIIIB, ITiABUIIYEe 3aKOHOMIp-
HUU BiJICOTOK TOYHOCTI IIPOTHO3YBAHHSA Ta IIOCTYIIOBO
CIIpUsie YXBAJIEHHIO 00T PYHTOBAHUX YIPABIIHCHKUX 200
aHATITUYHUX PillleHb. BiAIOBIIHMIT HATIPSAM € 0CO0JIUBO
aKTyaJIbLHUM y rajiysi 0isHec-aHaJIITUKU, CYCIiJIbHO-
HOJIITUYHUX MOCTiIKeHb, iIHGopMaIliiiHol 6e3nexku
Ta HUQPOBOI TYMaHITAPUCTUKH.
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3ACTOCYBAHHSA TEXHOJIOMIN WITYYHOIO
IHTENEKTY Aa4 niaBUWEHHA EOEKTUBHOCTI
YNPABJIIHHA IT-NTPOEKTAMU

APPLICATION OF ARTIFICIAL INTELLIGENCE
TECHNOLOGIES TO ENHANCE IT PROJECT
MANAGEMENT EFFICIENCY

AHoTauis. Y cTatTi po32/IIHYTO HANPSAMM 30CTOCYBAHHS TEXHOJI0RIN LTYYHOR20 IHTEIeKTy HA PI3HMX eTanax X1TTEBO20 LMKy
IT-NPOEKTIB. BU3HA4YeHO posib BENMKMX MOBHUX MOgesiei, an_20pUTMIB MALLUMHHOZ0 HABYAHHS, IHCTPYMEHTIB 06poOKM MpUpOogHOI
MOBM, MPOSHOCTMYHOI QHA/IITUKM Ta ABTOMATU3ALii MPOLECIB y MigBULLEHHI €PeKTUBHOCTI ynpaBiHHS. OXapakTepu30BaHO iHTe-
2paujito LWTY4HOR20 iHTeseKTy y naatopmax ynpasaiHHsa npoektamu (Asana, Monday.com, ClickUp). [Toka3aHo, Lo BApoBagxeHHs
LWITYYHOR0 iHTesleTy 3abe3rnedye aBTOMATU3ALI0 PYTUHHMX MPOLECIB, NiGBULLEHHS TOYHOCTI PO2HO3YBAHHS, 3HIDKEHHS BIIMBY
JIOGJCbKOR0 YMHHMKA, BYOCKOHA/IGHHSA HAIITUYHOI MTIGTPUMKM NPUIHATTS PilieHb i PO3BUTOK aganTBHOR0 yNPaB/IiHHS NPOEKTAMM.

KntouoBi cnoBa: ynpaBniHHs NpoeKTamu, WTYYHUI iHTeNeKT, IT-NPOEKTH, epeKTUBHICTb.

Summary. The article explores the main directions of artificial intelligence implementation throughout the life cycle of IT
projects. It outlines the role of large language models, machine learning algorithms, natural language processing tools, predictive
analytics, and process automation in improving management efficiency. The paper also characterizes the integration of artificial
intelligence into project management platforms (Asana, Monday.com, ClickUp). The results indicate that Al integration enables
automation of repetitive tasks, enhances forecasting accuracy, reduces human errors, improves analytical decision support, and
fosters adaptive project management practices.

Key words: project management, artificial intelligence, IT-projects, efficiency.

ydacHi ingopMaIifiHi TeXHOJJIOTIl KapAWHAJIBHO  II0TPe0yITh YIIPOBAMKEHHA iIHHOBALIIHHIX, afalITHBHIX

3MIHIOIOTh HIAXOOU 10 YIIPABJIHHA HPOEKTAMI.  MIAXO0MIB, IHTErpallii iIHTeJIeKTYaJIbHIUX CHCTEM.
3pocTaHHA 06cATIB maHux, nuHaMiuHicTb IT-cepemo- 3acTocyBaHHA TEXHOJIOTIH IITYYHOTO IHTEJIEKTY Iae
BUIIA, OTPeba y MIBUIKUX 1 TOUHUX PIIlIEHHAX, HE00-  MOKJIMBICTH JOJIATU 3POCTAIOYY CKJIAHICTH 3aBIaHb,
XITHICTh CKJIQTHOT KOOPAMHAIlI1 PO3IIOIiJIEHNX KOMaH, ONTUMI3yBaTU MPOIlecH, repeadadaT MOTEHITIHHI
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pusukn. ONUTYBAHHSA MATBEPKYIOTh AKTUBHY iHTe-
rpaIfiio iHCTPYMEHTIB HMITYYHOTO 1HTEJIEKTY B YIIPABJTiH-
HA npoekramu. Taxk, srigHo 3 mociimkenaamu Capterra
y 2023 porri 77% kepiBHUKIB OIITUMICTUYHO OI[iIHIOBA-
JIA MOKJIMBOCTI IIITYYHOTO iHTeJIeKTy 1 juie 8% pec-
TMOHAEHTIB He IIAHYBAJU BIIPOBAIKYBATH IIITYUYHUH
inTenexrt [1], omuryBanua 2025 poky 1mokasajio, II1o
IITYYHUH IHTEJIEKT CTaB OCHOBHOK TIPUYMHOK iHBeC-
TUITiH y HOBe TIporpaMue 3a6e3eueHHA I YIIPaBIIiH-
HA npoekTamu [2]. 3a ganumu Project Management
Institute 47% romnaHiil 3 BUCOKUMH TTOKa3HUKAMU
IHTerpyrTh FeHePaTUBHUU IITYYHUN 1HTEJIEKT y CBIil
TEXHOJIOTIUHUH cTek [3].

Cepe/t 0CHOBHUX TEXHOJIOTI, 1110 3HAXOAATH 3aCTO-
CyBaHHA y IIPOEKTHOMY MEHEIKMEHTI, — BEJIUKI MOB-
Hi MOfIeJTi, aJITOpUTMU MAITWMHHOTO HABYAHHA, IIPO-
THOCTHYHA aHAJITHKA, aBTOMATU3AIliA IIPOLeCiB. 1x
BUKOPUCTAHHSA [T03BOJISE€ CTBOPIOBATU JOKYMEHTAITIIO,
aBTOMATU3yBATH KOMYHIKAI[iIO, OI[IHIOBATH Ta IIepe-
0auaTy pUSUKH, IUIAHYBATU PECYyPCH, aBTOMATU3yBaTH
IpUBHAYEHHA 3a/1a4, BUABJIATHA 3aKOHOMIPHOCTI, OIITH-
Mi3yBaTH PO3KJIAIU TOIIO [2].

MerTo10 CTATTI € aHAITI3 MOKIIMBOCTEHN 3aCTOCYBAH-
HA CyYaCHUX IHCTPYMEHTIB IITYYHOTO iIHTeJIEKTY Ha Pis-
HUX eTamnax KUTTeBoro nukiay 1T-mpoekTy Big BUAB-
JIeHHA 1 BUBHAYEHHA BUMOT 1 10 3aBEePIIEHHS TPOEKTY.

Ha erami imimiaiii Ta miaHyBaHHS IIPOEKTY Te-
"eparusuwuii 1111 mosBosidge aBroMaTusyBatu GopMy-
JIIOBAHHA METU 1 3aBOaHb IIPOEKTY, aHaJIi3yBaTU MO-
TpeOu 3aMOBHUKA, (DOPMYBATU TEXHIUHE 3aBHAHHSIA
Ta 3MINICHIOBATA aBTOMATHU30BaHe IJIAHYBaHHA [4].
Hampuxman, Copilot for project moxxe cTBoproBaTu 11o-
HepPeaHI0 CTPYKTYPHY AeKOMIIO3UIIIF0 POOIT HA OCHOBI
Ha3BHU IIPOEKTy Ta orucy [5].

IIII Takosk BUKOPHUCTOBYE IIPOrHOCTAYHI MOJIEJTi, 11100
mependoaunTy MalOyTHI MOTPebu y pecypcax Ta 3aBaH-
TaKeHiCTh KOMaH/I, O3BOJIAIOYY MIHIMi3yBaTH ITPOCTOL
a60 ImepeBaHTAKEeHHA.

OxHuM 13 OCHOBHUX ACIIEKTiB, I[0 ITPU3BOLATH
IO 3pUBY IIPOEKTIB, € IIOTAHE YIPABIIHHA PUSUKAMU
[6]. BukopucTaHHA WITYyYHOTO iHTEJEKTY BiOKpPUBaE
HOBI MOKJIMBOCTI [JIA iqeHTU(IKaIll Ta OI[iIHKA PU3U-
kiB. CyyacHi cucTeMH yIIPaBJIiHHA pU3UKAMHU Ha 0asi
IITYYHOTO 1HTEJIEKTY BUKOPUCTOBYIOTE AaHi IPOEKTY (ic-
TOPUYHI ITIOKA3HUKN, KOMYHIKAI[i[0, PEII03UTOPIl KO/Iy)
A imenTudikaiii mpuxoBauux 3arpos. Lli cucremu
BUKOPUCTOBYIOTH QJITOPUTMU MAIIUHHOTO HABYAHHA
IJTS TIOCTIHOTO MOHITOPUHTY e()eKTHUBHOCTI IIPOEKTY,
BUABJIEHHA HOBUX PU3UKIB Ta CBOEYACHOTO HAIAH-
HA iHpopMalii 3amikaBieHuM cropoHam [7]. 3aBasa-
KU 3[aTHOCTI aHasridyBaTu Besjuki oocaru ganux 11
3HAYHO ITIBUIIY€E TOYHICTh TPOTHO3YBAHHSA Ta BHILKYE
BIUIMB PU3UKIB Ha mpoeKT. lle mo3Bosise mepeiiTu Bif
TPaOUIIIHOTO, TTePEeBAKHO PEAKTUBHOTO BeOEeHHS pe-
€CTPY PUBUKIB JI0 TMHAMIYHOI, ITPOAKTUBHOI CUCTEMU
rouTpostio [7; 8]. Kpim Toro, 1111 3abesmneuye migBuineH-
HA OIEePATUBHOCTI y BUBHAUEHHI ITOTEHI[IMHUX PU3U-
KiB, III0 1ae KePIBHUKAM MPOEKTIB OCTATHIN Yac IJiA

BIIPOBA/KEHHSA 3aX0/IiB IIOM AKIIIEHHA 1 3a6e3eueHHs
cTabiJIbHOCTI Y BUKOHAHHI 3aBaHb.

BuxkopucrarHA Mopmesiell MAIIMHHOTO HABYAHHA
II03BOJIAE BUABJIATUA IPUXOBAHI TpUrepw PUBUKIB, iH-
CTPYMEHTH 00pOOKM IIPUPOIHOI MOBU MOMKYTb 3a0€3-
meuyBaTH eJeKTPOHHI JUCTH, 3BITH OJIA BUABJIEHHA
MOTEHIIIMHUX KOH(JIIKTIB, MPOTHOCTUYHA aHAJTITAKA
MOsKe O1JIBIII TOYHO OI[IHIOBATU MMOBIPHICTH 1 BILJIUB
PUBUKIB, aBTOMATU30BAHUI MOHITOPUHT CTBOPIOE MO~
JIUBOCTI JJIA GLJIBII IITBUIKOTO Ta O0I'PYHTOBAHOIO pe-
aryBaHHA [8].

Ha erami peasizanii ipoekry IIII moxke BukopucTo-
ByBaTHCA y IIpoIjecax yIpaBIiHHA KOMAaHIHOIO B3a-
€MO/Ti€10, KOHTPOJII0 BUKOHAHHA 3aBIaHb 1 THYYKOMY
pearyBaHHi Ha 3MiHU.

ABTomaruzariiAa pyTUHHUX IIPOLIECIB € OMHUM 13 Hal-
OLJIBIII MOIMUPEHUX HANPAMKIB Bukopucramua 1111
B YIIPABJIiHHI IPOEKTaMHU, IIT0 3BLILHSAEC YWIEHIB KOMaHIU
Ta KepPiBHUKIB Bi] BUKOHAHHSA MOBTOPIOBAHNX 3aBIaHb,
MI03BOJIAIOUHN 1M 30CePEIUTHCA HA CTPATeriuyHuX Ta iH-
HOBaIIlHUX PillIeHHAX.

IarenexryasnpHi IIATHOPMU BUKOPUCTOBYIOTH TEX-
HOJTOTi10 po60TH30BaHO1 aBTomMaruaariii rmpoiiecie (RPA)
IIJIA BUABJIEHHA Ta BUKOHAHHSA MIOBTOPIOBAHUX 3aBIaHb,
TaKUX AK KOIIOBAaHHA JAHUX, 3alI0BHEHHA (hopM abo
nepeMileHHA iHGopMaIrii MiXK pisHUMH JogaTKaMU
Ta Bebcaiitamu. Taki inctpymenTu, Ak Robomotion
[9], m0o3BOJIAIOTE BigcTeKyBaTH 3MIHY CTATyCiB 3amaud
3 HAJICWJIAHHAM BiJIIIOBITHUX TTOBIJOMJIEHb, T€HEPYBaTH
3BiTH, YIPABJIATU JTOKYMEHTAI[i€l0 TOIIO.

IlinTpuMKy iHTeJIeKTyaIbHOTO YIIPABIIHHA, aHAJII3Y
JaHUX 1 TPUHHATTA pillleHb 3a6e31edye BUKOPUCTAHHA
1HTeJIEKTYaJIbHIX areHTiB — aBTOHOMHUX a0 HalliBaB-
TOHOMHUX CHUCTEM, 3JaTHUX BUKOHYBATU 3aBIAHHA,
OpUNMAaTH PillleHHA 1 B3BAEMOMIATH 3 IHIIUMHU CHUCTe-
MaMu abo0 JIIOOBLMH.

Yar-60Tu Ta BipTyasibHI acucTeHTH Ha ocHOBI 1111
3[IaTHI reHepyBaTH aBTOMATU30BaHI BiJIIIOBI/Il HA O~
PeHi 3anuTaHHA, 0 320II/PKye Yac KOMaHIU TeXHid-
HOI IiATPUMKH Ta MOKpAIye 3araJbHUN Yac BiATYKY.
Buropucranaa yar-60TiB 103BOJIAE YIOCKOHAIUTH PY-
TUHHY PO0O0TY, ITOB’A3aHy 3 KOMYHIKaIli€l0 Ta 00CIIyro-
BYBaHHAM 3aMIUTIiB, HOKPAIIye BHYTPIITHIO Ta 30BHIIII-
HIO KOMYHIKAITi[0, POOJIAYU IIPOIECH OLJIBII THY YKUMU
Ta aganToBaHUMU. AHATITHKA HA OCHOBI HITYYHOTO
1HTEJIEKTY T03BOJIAE TPOTHO3YBATU OBEIIHKY KJII€HTIB
IIJ1A TIOOAJIBIINX MapkeTuHroBux crpareriii [10]. Takox
4aT-00TH MOKYTh BUKOPHUCTOBYBATHUCH IJIA OpraHisariii
3BOPOTHOIO 3B’A3KY 3 KJIIEHTAMU IIi[l Yac TeCTyBAHHSI
nporoturty a6o MVP-mnomaTka, 3a6e3mnedyoTs mepco-
HaJTIi30BaHe 3aJIyYeHHA KITieHTiB [4].

Kpim Toro, Texmosiorii 06po0KH IPUPOLHOI MOBU
(NLP) 3acrocoByoThcsa OjIs aBTOMATHU3ALII1 3BITYBaHHA,
posiIn(POBKHU 3ycTpiveil Ta aHAaJi3y BEJIMKUX 0OCATIB
TEKCTOBOI KOMYHIKAaIlii.

IItyunwnit inTeeKT TpaHchopMye IIpoIec MOHITO-
pUHTY, 3a0e31euyoun IPOrHO3yBAHHA BIIXWIEHD Y 610-
IDKETi, TepMiHAaX YU HPOLYKTUBHOCTI, BIACTEKEHHA Yacy
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Ta MOCATHEHHS MOKAa3HUKIB e(eKTUBHOCTI, aHAJTI3 PU-
3WKIB Ta (DOPMYBAHHA IJIAHY IX TOM SAKIIEHHSA. ¥ cde-
pi 3ab6e3neueHHA AKOCTI IMITYYHUN 1HTEJIEKT T03BOJIAE
He JIMIIe MiJBUIYBaTH IPOAYKTUBHICTb KOMAaH/I yepes
aBTOMAaTU3AIIiI0 CTBOPEHHS TECTIB, ajie I MPOIIOHyBaTH
[IUIAXYU BIOCKOHAJIEHHA KOAY, HOIIOMATATH BUABJIATH
Ta BUNPABJIATA HOTEHIIMHI ITOMIJIKA Ta YPa3JIUBOCTI
6esmexu [11].

Ha erarri 3aKpuTTA IIPOEKTY BUKOPUCTAHHA 1HCTPY-
MEHTIB IIITYYHOT0 1HTEJIEKTY [03B0JIsI€ 3MEHIITUTH Yac
Ha MIIATOTOBKY ITIACYMKOBUX 3BITiB, aBTOMATHU3yBaTU
apxiByBaHHA gokyMeHTarii. III] apTromaTaHO reHepye
3BEIeHUN TEKCT, AKUHN 00’ €IHYE CKIAIHI MOKAZHUKN
B 3pO3YyMLINI OTJIA[ [JIA CTEUKXOJIAEpPiB Ta KepiBHU-
ursa. e momomarae kepiBHUKaM OPOEKTIB EKOHOMUTH
yac, AKUN BOHU MOXKYTb €(DeKTUBHIIIIe PO3MOIIIATH
Ha CTpaTeriuHy poboTy.

Bigsmauumo, 110 CHOTOOHI PUHOK ITPOIIOHYE IITH-
POKHI CIIEKTP 1HCTPYMEHTIB, AKi inTerpyorsb LI mia
onTUMIBaIlil yIpaBIiHHA TPOEKTaAMMU.

Tak, monmynapHa miargopmMa yIpaBIiHHA ITPOEK-
TaMu Asana MpOIOHYye 1HTEJIEKTYaJIbHOI'0 aCUCTEHTA
Asana Al, mpusHaueHOTO /1A ONITUMI3allil KepyBaHHA
poboTaMu, aBTOMATH3ALII1 3a/1a4 Ta OTPUMaHHA iHDOP-
Marii mpo npoexktu. Cepen moxauBocTeir Asana Al
MOKHA BiJ3HAUNTHU HATAHHA MIBUIKUX OHOBJIEHB OO0
cTarycy 3aBiaHb, aBTOMATHUYHE 3aTTIOBHEHHA TIOJIIB, KO-
POTKUII BUKJIAT IIPOEKTIB, TOIIOMOTY V CKJIAAHHI OIIHCIB
3aad, aBTOMAaTU3AIlII0 KOPUCTYBAIBKUX IIPABUJI, I10-
KpamieHHsa (POpMyII0BAHHSA I{iJIei, IIIBUIKE CTBOPEHHS
1HAUBITYyaIbHUX MPOEKTiB. Takok AJIA KOpHUCTYBadiB
moctynHu no-code iHTepdeiic Asana Al Studio, saxuit

TIO€THY€E MOKJTMBOCTI BEJIMKUX MOBHUX MOJIeJIeH 1 pyIIris
npaBwI Asana, IjiAd HAJIAMITYBaHHA 1HTEJIEKTYaJIbHUX
poboumx mporiecis [12].

Kopucrysauam Monday.com mocTymHi AK mome-
penHbO BOyOOBaHI (PyHKI[II IITYYHOTO iHTEJIEKTY, AKI
MOKHA JogaBaTu 0e3mocepeqHbo 40 PoOOUMX IIPOIIECIB,
TaK 1 HOMIYHHUKIB IIITYyYHOT0 iHTeJIeKTy. Ko BOyqoBa-
Hi (QyHKII1 MOKHA BUKOPHUCTOBYBATH AJI aBTOMAaTUY-
HOI KaTeropusailili 3aBaaHb, BUJIyUYeHHa iHpopMaIii
3 TOKYMEHTIB, y3araJbHeHHs Ta MepeKIaay KOHTEHTY,
TO TIOMIYHUKU IITYYHOTO 1HTEJIEKTY MOXKYTh T€Hepy-
BaTH KOHTEHT YW CTBOPIOBATY IA6I0HY ITPOeKTiB [13].

ClickUp namae xopuctyBauam Habip iajioroBUX
KOHTeKCTHUX (PyHEMii mryuHoro iHTesekry ClickUp
Al. Binpuricts nmx QyHkKmii goctymnHi uepes Brain
Assistant, axuii ;o3BoJIAE BIAMIOBIZATH HA 3alIUTAHHA
Ta BUKOHYBATH [Iil, BAKOPUCTOBYIOUN IIPUPOTHY MOBY,
3MifCHIOBATH IIOIIYK 10 BCHOMY POGOUOMY IIPOCTOPY.
Brain Assistant Hagae aBroMaTH4YHI 3BeIeHHA [IPOEKTIB
Ta OHOBJIEHHA IIPOTPecy, CTBOPIOe rpadiku Ta KOPOTKI
OTIMCU ITPOEKTIB, IOTIOMArae MpiopuTe3yBaTH 3aBIaHHA
Ta OIpPaIlbOBYBATH HOBTOPIOBAHI [ii, mpoIoHye BOY-
JIOBaHi MA6JI0OHN yIIPaBJIiHHA poekTamu. Kpim Toro,
y ClickUp moctymui BOyqoBaHI Ta KOPUCTYBAIIbKI areH-
™ [14].

IIpoBenenmii aHasi3 M03BOJIAE CTBEPHKYBATH, 110
1HTerparlid TeXHOJIOTIH IITYYHOr0 iHTeJIeKTy B YIIPaB-
aiaHi IT-ipoekTamMu mae MOKINBICTD CKOPOUYBATU YaC
Ha IUIAHYBAHHA W KOHTPOJIb, IMiIBUIIYBATA TOYHICTH
POTrHO3IB Ta OIIHOK, MiHIMi3yBaTH BILIUB JIIOACHKOTO
YMHHUKA B PyTUHHUX OIIE€PAIlifAX, YIOCKOHATIOBATH KO-
MYHIKAIIiI0 Ta 3a6e3reuyBaTu aHaJIITUUHY IPO30PiCTh.
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AHAI3 MLP MEPEXI A1 PO3MI3HABAHHS
CNNY®IHTY CUHXPOHHUX GPS-CUTHAIB

ANALYSIS OF THE MLP NETWORK FOR
RECOGNIZING SYNCHRONOUS GPS SPOOFING

AHoOTaLig. Y CTATTi po32/1SHYTO BUKOPUCTAHHS 6a2aToLLIapoBoi nepLuenTpoHHOi Mepexi (MLP) gis 3agayi BUSBAEHHS CUH-
XPOHH020 GPS-cnygiHey, ogHiei 3 HaibinbLw Hebe3neyHnx Gopm aTak Ha 2100a/1bHI HaBiaLiviHi CynyTHUKOBI cuctemu (GNSS).
[TOKA3aHo, LLO KAACUYHI MeTogu NepeBipKyM Cum cuHany abo 2e0MeTPUIHIUX NapaMETPIB MAKOTb 0OMEXeHHS B yMOBAX CKIAGHNX
gUHAMIYHUX CLEHAPpIiB. [1151 eKcriepuMeHTY BUKOPUCTAHO eTanoHHMiA Habip gaHmux TEXBAT (cueHapiii ds7), skuii Mogestoe nocTy-
110Be 3AaXOMN/IeHHA CM2HAY ATAKYBA/IbHUKOM. ApXiTeKTypa MLP BKI04GIa KACKAG LWiIbHUX WAPIB i3 akTUBaLjieto RelLU Ta cmemo-
iganbHUM BUXIGHMM LIAPOM, L0 go3BO/M0 gocsieTv accuracy = 0.92, precision = 0.92, recall = 0.93 Ta Fi-score = 0.93. OTpumani
pe3y/bTatu NigTBepgXKyioTb ePeKTUBHICTb 3acTocyBaHHS MLP gnsi aBTOMATMYHO20 BUSIBAIEHHS crygpiHeoBmx atak 6e3 cknagHoi
yacoBoi 06pobku. [10Ka3aHo, Lo Mogesb 3abesneyye 6ANAHC MK TOYHICTIO Ta 0OYMCIIOBA/ILHOK €PeKTUBHICTIO, @ NOgabLLi
goC/igKeHHs MakoTb Oy Tv CrpsIMOBAHI Ha 2ibpugHi apxitexTypu (MLP+CNN/Transformer) gas y3a2aibHeHHs Ha iHLWi TUNKM aTak.

Knioyosi cnosa: GPS-cnyginz, GNSS, MLP, He/ipoHHi Mepexi, MalmMHHe HaB4aHHS, TEXBAT, BusiBfieHHs aHoManii, pagioe-
NlekTpoHHa 6opoTb0a.

Summary. The paper investigates the application of a multilayer perceptron (MLP) neural network for detecting synchro-
nous GPS spoofing, one of the most dangerous types of attacks on Global Navigation Satellite Systems (GNSS). It is shown that
traditional detection methods based on signal strength or geometric consistency checks are limited in complex dynamic environ-
ments. The experiment used the benchmark TEXBAT dataset (scenario ds7), which simulates a realistic synchronous signal take-
over by an attacker. The proposed MLP architecture consists of several dense layers with ReLU activation and a sigmoid output
layer, achieving accuracy = 0.92, precision = 0.92, recall = 0.93, and F1-score = 0.93. The results confirm the effectiveness of MLP
in automatically identifying spoofing attacks without complex temporal processing. The model demonstrates a balanced trade-
off between detection accuracy and computational efficiency. Future research should focus on hybrid architectures (MLP+CNN/
Transformer) to improve generalization to other spoofing scenarios.

Key words: GPS spoofing, GNSS, MLP, neural networks, machine learning, TEXBAT, anomaly detection, electronic warfare.

Hoc'ranomca npo6iemu. CymmyTHUKOBa HaBiraia
Ha ocHoBi GPS maBHO cTajia 0CHOBOIO CyYacHUX
IUBLIBHUX 1 BiliCbKOBUX TexHoJioriii. Bona 3abesme-
uye 0ea3lepepBHUA JOCTYI A0 TJI00aJIbHUX KOOPIUHAT
1 TOYHOTO Yacy, 110 HeobXiaHO MJIA Po6OTH TPAHCIIOPT-
HUX CHCTEM, TeJIEKOMYHIKaIliii, GiHAHCOBUX MEpPEeK,
eHepreTHUKH Ta JIOTiCTUKHU. Y BiiicbKoBiil cepi GPS
BUKOPHCTOBYETHCA /1A YIIPABIIHHA 00H0BOIO TEXHIKOIO,
HaBeIeHHS BUCOKOTOUHOTO 030POEHHS, CMHXPOHI3aIlil
Ii¥ TiIPO3ILITIB 1 CTPATEriYHOTO TUTaHYBAaHHA OTIePaIliii.
Bonnouac Bigkpuricts cTpykrypu curtasiis GPS ctBoproe
BPa3JIUBICTh J0 MAPOOKH Ta MAHIIYJIALIM, AKI CTAIOTh
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yce O1JIbIII TIOITUPEHUM 1HCTPYMEHTOM TiOPUIHOT BilTHU
Ta paioesIeKTPOHHOI 60POTHOMU.

OpuuM 13 HaHOLIbIT HE6E3ITEUHUX METO/IIB BILIUBY
e coydiar GPS-curnasiB — HaBMUCHE TeHEpYyBaHHA
XUOHUX CUTHAJIIB, 10 IMITYIOTh CIPaBKHI CYyIIyTHU-
KOBI mepenaui. [Ipuiimau, He Mapuu BHYTPIIIHIX 3a-
co0iB aBTeHTHU(IKALIIT, CITpUiiMae ITiAPOOIeH]I CUTHAIN
AK peaibHi, YHACIIIOK Y0Tr0 Bii0OyBaeThbCcA 3MIIlleHHA
BU3HAUYEHUX KoopauHAT a6o uacy. A BilicbKOBHUX
3aCTOCYBaHb Ile MOKe O3HauaTu XMOHY HaBiralio
TeXHIKU, 3pUB OIepalliii uu BTpaTy 60€3maTHOCTI MHif-
poamimiB. 1A MUBIIBHOTO CEKTOPY — aBapii B aBiarii
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Ta aBTOMOOLIILHOMY TPAHCIIOPTI, ITIOMUJIKH B MOPCBKII
Hasirairii, 3001 y (iHaHCOBUX TPAH3AKIIIAX Ta IIOPYIIeH-
HA PO6OTH KPUTUUHOI iH(pPACTPYKTYpH, 1110 6a3yeThCs
Ha TouHOMYy Yaci. Macmrabyu pusuKiB cBigUaTh IIPO
Te, 1[0 CIIy(PiHT CTAHOBUTH 3arposy He Jiuiie O0esrer
OKpEeMUX CHUCTEM, a i HAI[lOHAJBHIN Ta MiKHAPOTHIHA
CTab1lIbHOCTI.

Tpamuiifini MeToau BUABJIEHHA CIIy(QIHTY, IO
I'PYHTYIOTHCA Ha MepPeBipIli CUJIU CUTHAJTY, aHaJIi3l re-
OMETPUUYHUX XapaKTePUCTUK CYITyTHUKIB 260 ITPOCTUX
KOPEeJIALIIMHUX ITepeBipKax, MalTh CyTTEBI 00MerKeH-
Hs. Bonu yacro Hee(peKTUBHI y CKIIAIHUX CLIEHAPIAX,
Ile cIiry(ep afanTUBHO MiJIAIITOBYE CBOT CUTHAJIM ITijT
peasibie oToueHHsa. KpiM Toro, y Buiagkax 6ararompo-
MEHEBOTO IOIIMPEeHHA Y1 aKTUBHOI'0 BUKOPUCTAHHSA
TPOTUBHUKOM 3ac00iB pagioesIeKTPOHHOI 60pOoTHOM,
KJIACWYHI MeTOIM He 37aTHI 3a0e31eUnTH Hi 0OIIepaTuB-
HICTB, Hi JOCTATHIO TOUHICTb BUABJIEHHA. 1]e 0co6J11BO
KPUTUYHO B yMOBaX Cy4YacHUX BifiCHKOBUX KOH(JIIKTIB,
Ile HaBiTh KOPOTKOYACHA Ae30pieHTAaIliaA HaBiraminHuxX
CUCTEM MOJKe MaTU CTPATEeTiuHi HACIIIKHU.

¥ 11boMy KOHTEKCTI 3pocTae moTpeba y BITPOBaKeH-
Hi HOBUX, 01JIBIII THYUYKUX Ta 1HTEJIEKTYaJIbHUX ITiJIX0-
aiB. BukopucranHA MeTO/IiB MAaIIMHHOTO0 HABYAHHA
Ta HEPOHHUX MepPeK M03BOJIAE 3MiliCHIOBATH Oara-
TOBUMIPHUI aHai3 CUTHAJIB, BUABJIATHA MPUXOBAHI
aHomaJtii Ta ¢opMyBaTu OLIBII HAMINHI MeXaHidMu
imenTudikarii arak. Takuii moxin sgaTHUR He JIKIIe
TiBUIIATY PiBEHb 3aXUCTY BilICHKOBUX CHCTEM YIIPaB-
JIIHHA U HaBeJeHHs, ajie If BMIITHUTU 0e3IeKy IUBiJIb-
HUX CepBiciB, AKI KpUTUUYHO 3aiieskars Big GPS. Takum
YUHOM, PO3p00Ka e(PeKTUBHUX aJITOPUTMIB BUABJIEHHA
GPS-cydinry € akTyaspHOI HAYKOBOK Ta HMPUKJIAM-
HOIO 3a1aUero0, 110 CTOITh Ha IIEPEeTUHI iHTepeciB 060po-
HU, TPAHCIIOPTY Ta IHQPACTPYKTYPHOI 6e3MeKH.

Amnaini3z ocTaHHIX JOCIIIKEHD I myO/iKamin.
Knacuuni meronu merexirii GNSS-crydinry oxoruiio-
0T MOHITOPUHT AKOCTI curuairy (SQM), mepeBipku
Y3roKeHOCTI Kofr/(hasa/mornsiep, 6araToaHTeHHI cxeMu
kyTa mpuxony (AoA/DoA), a takox mepexpecti PNT-me-
PEeBipKU 3 iHEpIiaIbHUMU/MEPEKEBUMHU FKepesiaMu
[13, c. 1258-1270]. ITapasesibHO PO3SBUBAIOTHCS «QKTHB-
Hi» 3ac00 — Kpurrrorpadiutna apTeHTUQIKAIA HaBira-
IIHUX MTOBigoMJIeHb, 30kpeMa Galileo OSNMA (orepa-
iU cepsic i3 24 ymunua 2025 p.) Ta mepcHeKTUBHA
rourtemia GPS CHIMERA gna L1C [4; 3, ¢. 1-10].
IIi pimreHHA iCTOTHO 3MEHITYIOTH ILJIOILY aTaku, ajie
He YCyBalTh OTPebU y BUABJIEHHI CKJIAQHUX CIleHAa-
piiB (peTpaHCIAiA/3aTPUMKA, KOMOIHOBAHI aTakm),
TOK IPAKTUUHI CUCTEeMU KOMOIHYIOTh KpunTorpadiro
3 JaHo-opieuToBaHMMU JeTekropamu [10].

Haiimompewnimroro Jtixiero pobit y cdepi HH e miz-
Xif, ge Bxijg GopMyIoTh AK «300pakeHH"» (STFT-crek-
TporpaMu, KOPeJATOPHI KapTU, YaCcTOTHI 03HAKH)
i sacrocoByoTs CNN m1a 6iHapHOI/MYJIBTUKIACOBOT
IeTeKIlii crnydiHry; MOKasaHo BUCOKY UYTJIMBICTH
Ak wa BuJIA, Ttak i Ha maseMHux mpuiimaudax [9].
Hocaimxenna 2024-2025 pp. Takox MmepexogfaTh

1o Transformer-apxiTeKkTyp /1 MOIETIOBAHHSA TOBIUX
3aJIeWKHOCTEl Y MOCJIIOBHOCTAX (oIuiep, pisuuiri ¢as,
ouHaMmika Kopeuarii), a riopugu CNN+Transformer
BHKYIOTh XHUOHI COpaIbOByBaAHHA HA MYJIBTUIILIA-
xy [12, c. 5156-5168]. Ilopsan i3 uMm, aJ1s BiATBO-
PIOBAHUX MOPIBHAHD JAe-(paKTo cTaHIAPTOM JIMIIA-
erbeAa TEXBAT 11e nmy0stiuta 6arapes peadiCTUUHUX
crygiur-crenapiis (y T.4. ds7/ds8), mmupoko 3acTocoBy-
BaHa AK KJIacuuyHuMHU, Tak 1 DL-MeTomaMu; ciijibHOTA
BOIHOUAC MiAKPECIIoe ToTPedy B MIUPIINUX BITKPUTHUX
Habopax [JIa BaJIiIHOI OI[IHKK reHepaJrisarii [15; 14;
8; 7, c. 2314-2325].
Mera cTaTrTi — [0OCTIIUTH IIPUIATHICTE 6araro-
mapoBoi nepiienTpouuoi Mepexi (MLP) mia sagaui
BUABJEeHHA cuHXpoHHOro GPS-cnydinry Ha piBHIi
mpuiiMaua, MopiBHABIIH Ti e()eKTUBHICTD 13 6a30BUMU
Mmeromamu (rmoporosi SQM-ingukaTopu, JoricTUUHA
perpecis) Ta OL[iHUTH BILJIKB BUOOPY O3HAK i1 HaJIAIITY-
BaHb HABUAHHA Ha TOYHICTH 1 POOACTHICT JIETEKTOpA.
Y pamkax 1riei ctarTi Mu chOpMyTI0EMO HACTYITHI ITLJTi:
¢ O6paru MeTpuku i orinoanaAa MLP nya mocras-
JIEHO1 3a1aui;

¢ [leperBopuTH BximHI Aaxi B IQ dopmarti B uncsiosi
3HAYEeHHA ITapaMeTpiB;

¢ [IpoBectu orinky napamerpiB GPS curuasiis Ta Bu-
OIINTU MapaMeTpH, AKi HallKpale Bijo0pakaoThb
PIBHUITI0O MiK OPUTIHAJIBHUM 1 MiAPO6JIEHUM CUTHA-
oM. IIpoBecTu HOpMAaJTidaliio JaHuX i QiITpario
HeBaJIITHUX PAOKIB,;

¢ [TpoBecTy KOMIT'IOTEPUHUIL EKCIIEPUMEHT Ta IIOPiB-
HATY MIPOAYKTUBHICTb PO3POOIIEHO0 MOJIEJIi 3TiTHO 3
panime o6panumu Metpukamu. OuiHuTu eeKTrB-
HICTh BUABJIEHHS CUHXPOHHUX CITy(DIHTOBUX aTak
1 mepecIieKTUBY BUKOPUCTAHHA MEPEKI MJIA 1HIITUX
THUITIB CITy(iHTY, TAKUX AK CTATUYHUHN, TUHAMIUHUIT,
crryiHr yac-3cyT i T.1I..

HocATHeHHS JAaHO0T METH [I03BOJINTH HAM OI[iHUTHU
Hackutbku MLP Mmepeska akryasipbHa 1A JaHOI 3a1a4i
1 MepPCIeKTUBY ITOAJIBIION0 PO3BUTKY 3aJadi AJIA iH-
IIUX THUIIIB aTakK.

Buxknang ocaoBHoro marepiasny. s ominio-
BaHHA e(heKTUBHOCTI 06araTomapoBoi MepIenTpoOHHOI
mepesxi (MLP) y samauax kmacudgikariii 0yJi0 BUKOPH-
craHo craHgapTHI MeTpuku Akocti — Accuracy(Tou-
HicTb), Precision (mpemusiiiaicts), Recall (rmoBaoTa)
ta Fl-score (F1l-mipa). Ili MeTpuK y KOMIUJIEKC] J1ae
3MOT'y Bce0iuHO oriHuTHu mpoaykruBHicTs MLP, 3a6es-
IIeUy0Yy KOPEKTHE ITOPIBHAHHA 3 0a30BUMU METOAAMU
Ta MiABUIILYIYY HATIHHICTH BUCHOBKIB 1II0/I0 3MATHOCTI
momedti BuABiATu GPS-cydinr.

Tounicts kmacudikarii (Accuracy) Bimobpaskae
YACTKY IIPaBUJILHO KJIaCU(IKOBAaHUX IIPUKJIAIIB ceper
yciel BUOIpKHM Ta Hajae 3arajibHe YABJIEHHA PO pe-
3yJIBTATUBHICTH MOMEJTi, X0ua MOsKe 0yTU HEeHOCTATHHO
1H(DOPMATHUBHO Y BUITAAKY He30aIaHCOBAHUX KJIACIB.
PospaxoByerbesa 3a (hopMyII0i0:

Accuracy =(TP+TN)/(TP+TN + FP+FN), (1)
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me: TP — KiTBKICTh iCTOTHO ITOSUTUBHUX HPUKJIAMIIB,
MMPAaBMWJIBHO KJIACU(IKOBAHUX MOIEJLTIO(BUABIIEHU
crryinr).

TN — KiJIbKiCTB iCTOTHO HETATMBHUX ITPUKJIA/IIB
(mpaBUWJIbHO BUABJEH] aBreHTUYHUN curaai GPS).

FP — kinbKicTs XMOHOTIOBUTUBHUX Kjaacudikarliit
(ITOMUJIKOBO BU3HAUEHUI CITy(iHT).

KinbkicTs xubHOHeraTuBHUX KJIacudikairiii (ciry-
¢inr kmacudikoBaHUN AK aBTEHTUUYHHUIN CUTHAJI).
IIpernensiiinicTs a60 precision mokasye, SKa yacTKa
00’eKTiB, mepeadaueHnX AK II03UTUBHI, HACIIPABLI € II0-
suTuBHUMHU. Bricoke 3HauenHa Precision o3Hauae, 1110
MOJEJIb POOUTH MaJI0 XUOHOTIO3UTUBHUX ITOMUJIOK, 1110
€ BAYKJIMBUM Y 3aJ1auax, Jie «<IIOMUJIKOBA TPUBOra» Mae
BEJIVKY IIiHY:

Precision = TP/ (TP + FP), (2)

IToBuoTa a6o Recall Bimo6paskae 4acTKy IIpaBUILHO
BUSBJIEHUX O3UTUBHUX IIPUKIIAMIIB ceper yeix parkTud-
HUX II03UTUBHUX 00 ekTiB. Bucokuii Recall o3unauae, mo
MO[IeJIb PiIKO IIPOITycKae ciry(inrosi curaamu. Pospa-
XOBY€TbCSA 3a (POPMYJIOI0:

Recall = TP/(TP+FN), (3)

F1-score — 11e rapmowniiine cepenqre mizx Precision
i Recall. BurkopucroByeTbca /1A QOCATHEHHSA OaIaHCy
MiK 3IATHICTIO MOIe/Ii YHUKATH TOMUJIKOBUX CITPAITIO-
BaHb Ta T 3TaTHICTIO BUABJIATU BCl peJIeBAHTHI IIPUKJIA-
nu. @opmyiia oA po3paxyHKY:
Fl1_9. Precisionn - Recall . @)
Precisionn + Recall
TEXBAT (Texas Spoofing Test Battery) e erasom-
HUM Ha00pOM JaHUX IJIA TOCITIIKEeHHA YPasJIMBOCTEHN
CyInyTHUKOBUX HaBirarmiitnux cucreM (GNSS) mo arak
tuny crygiur. et mHabip cTBopeHUT I OIIHIOBAH-
HA Ta TOPIBHAHHA AJITOPUTMIB BUABIEHHS CIyQIHTY
B KOHTPOJIFOBAHUX 1 BiATBOpIOBaHUX yMoBax. JlaHi
TEXBAT 6ysiu 3i6paHi mifg uac eKCIIiepuMeHTIB, ¥ AKUX
Ha npuiiMaui GPS BrummBamm urryyHo sreHepoBaHUMU
CUTHAJIaMH, II0 iMITYIOTh COPABXKHI HABITAIliiHI AaHi.
Taxum YUHOM, TOCITITHUKU OTPUMAITN MOKJIUBICTD TI€-
PeBipATH IMOBEIIHKY NPUNMAaYiB y PiBHUX CIIeHAPiAX
aTak, BKJIIOUAIOUHN MOCTYIOBE 3aXOTJIEHHA CUTHAJY,
CUHXPOHHUI Ta HECUHXPOHHUH CITy(iHT.

Ha6ip TEXBAT Bririouae Kijibka pisHUX CIIeHApIiB,
IpefcTaBIeHnX y BUTIIAMNL okpeMux (aiimis (ds1-ds9),
KOJKeH 13 SKMX BIJIIOBifae IeBHOMY THUMYy ab0 KOHi-
ryparii araku. 30KkpeMa, y garacerax 3adikcoBaHO:
YNCTUU OPUIOM CIIPABKHBOTO CUTHAIY 6e3 crydiH-
ry (pedepenTHUi ciieHapiii), mpocTe HaKJIaTaHHA
cuUTHaJIy-cIty(epa, MoCTyIIoBe 3MillleHHsA (asu Ta yacy,
CUHXPOHHUU 3aXOILTIOIOUN CITyiHT, a TAKOXK CKIATHI
KoMOiHallii 3 6ararorpomeneBumu edexramu. KosxeHn
cIieHapii MicTuTh orrdpoBaHi I/Q-cemMIuin HA BHUCOKIi
YaCTOTI AUCKPETU3AIlii, 1110 POOUTS Il JaHI IPUAATHU-
MU [UIA aHAaJIidy AK Ha PiBHI CUTHAJIIB, TaK 1 HA PiBHI
00po6KY B MpUiiMadax.

Y nmaniii po60Ti BUKOPUCTOBYETHCA Aaracet ds7,
AKUH BiAMOBiiae clieHApPil0 CHMHXPOHHOTO CIIy(iHTY
13 TIOCTYTIOBUM 3aXOIJIEHHAM IpUiiMada. ¥ 1bOMY CIie-
Hapil aTaKyOUWi CUTHAJI IIOUMHAE TOUHO 30iraTucs
3 JieriTuMHUM 110 ¢asi Ta yacy, MicJIiA Yoro II0CTYIIOBO
3MIiHIOE TTapaMeTPH Hecydol Ta KOJ0BOl 3aTPUMKHU, 3MY-
IIYIOYY OpUiiMay MepeiTy Ha MiApoOJIeHUIl CUTHAJT.
e pobuTs ds7 omHuM 13 HAMOLIBII peJIeBAHTHUX HA00-
PiB [T TOCITIIPKEHHA METO/TiB BUABJIEHHSA CUHXPOHHOT'O
GPS-cydinry, ockiIbKE BiH Bifo6paikae peaicTUIHy
1 CKJIQ[THY IJI BUABJIEHHA aTaKy, OJIM3BKY 10 TPAKTIY-
HUX CIleHapiiB y peaJIbHUX CUCTEMAaX HaBirarlii.

Ax Bake OyJ10 cKa3KaHO paHilie, O eKCIePUMEeHTIB
puropucrauo sanucu TEXBAT y dopmari Komiiek-
cuux 1Q. e peasmictuuni cuenapii coydinry GPS L1
C/A, 1110 MiCTATDb AK «4KCTI» €IIi30[11, TAK 1 iIHTepBaIn
aragu. Mitka i spoof € {0,1} dopmyBasacek 3a ciie-
HApHUMU aHoTariaMu: 1 — inrepBanu crygiury, 0 —
HOMIHAJIBHUMN CUTHAJI.

O6pobnenns 1Q amificHIOBAIOCA 3a JOITOMOI0I0 gNsS-
sdr — SDR-npuiimaua GNSS i3 Moy IbHOI0 apXiTeK-
Typorio i Bimkputum KomoMm. [{iia suntyBauaa TEXBAT
HajyamroBano Signal_Source = File_Signal_Source
3 yacroTorw auckperusaiii 25 MSPS (25 meracemrr-
JIiB/C), TIOMAJIBIITAM 3aXOTLIEHHAM 1 CTE/KeHHAM 3a KaHa-
som L1 C/A. Ha Buxo/ii BUKOPUCTAHO TPEKIHTOBI JIOTH
npuiiMaya, 3 AKX ¢POPMOBAHO TAOJIUUHE MTOTAHHS
03HAK, 3aIincane B [IeKiJIbKa csv ¢aiiIis.

OmpaliffoBaBIIy AaHi 3 JOIIOMOT0I0 gnss-sdr, or-
pumaemo HacrynHuii Ha6ip moaiB: CNO_SNV_dB_
Hz, PRN, PRN_start_sample_count, Prompt_I,
Prompt_Q, abs_E, abs_L, abs_P, abs_VE, abs_VL,

Tabnuuys 1

Onuc ganux njia rpenysanasa MLP mepeski

Hazsa

ITosacuennsa

CNO_SNV_dB_Hz

AxicTs curnasy (nB-I'r); uytnuea mo sminu SNR mig uac migMisu

Prompt_I, Prompt_Q

(peasbHa/ysiBHA YacTUHU), 6€3II0CEPEIHIN CITiT Y3romKeHOCT1
CUTHAITY

acc_carrier_phase_rad

HakonuueHa (asa Hecyuoi (paj)

carr_error_filt_hz, carr_error_hz

nomuiika Hecyuoi (I'm)

carrier_doppler_hz

Horutep (')

code_error_chips, code_error_filt_chips

momMuJika komy (chips)

code_freq_chips

gacrora koxy (chips/s)
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BigkunyTi mosns

Tabnuys 2

Hazsa

XapakTepHuCTHKA

Tlomisa

PRN, PRN_start_sample_count

InenTudikaropu

Heindopmarusue miisa merekiii

abs_VE, abs_VL

A6comror VE ta VL kommoneHTn

Maitxe KOHCTaHTHe/HE3MiHHE B HA0Opi

abs_E, abs_L Awmrutityna Ha early ta late kopesaTopax | CHtbHUI ITepeKic PO3IIOIULY; IIOTIPIIYe CTA0LIb-
HicTb 6e3 crrer]. TpauchopMarriit
abs_P AwmmutiTyia Ha prompt-KopeaaTopi Hapnumkosa: BigTBoproersess 3 Prompt_I_0,

Prompt_Q_0

carrier_doppler_rate_hz

IIBupkicTs 3Minu goruiepa

Huswka BapiaTusHicTh y (pparmenTax; MiHi-
MaJibHa KOPHUCTH JisA 6a3oBoi MLP

carrier_lock_test

IIpanop yrpumanHA Hecydoi

Maiizxe koHcTaHTa (dacto =1); Majio TUCKPU-
MIiHATUBHUMA

code_freq_rate_chips

IITBuaKicTs 3MiHU YACTOTH KOILY

Mana BapiaTuBHICTB; He Ja€ IPUPOCTY AKOCTL
B 0a30Bii MozeJi

acc_carrier_phase_rad, aux1, aux2, carr_error_filt_hz,
carr_error_hz, carrier_doppler_hz, carrier_doppler_
rate_hz, carrier_lock_test, code_error_chips, code_er-
ror_filt_chips, code_freq_chips, code_freq_rate_chips.

JJ1st TpeHyBaHHA MOMEJIi BUKOPHUCTAEMO HACTYITHUH
Habip manux (muB. Tabs. 1).

Huxue HaBegeHO TaKOK KOJIOHKH, AKI HE BUKO-
PUCTOBYIOTBCA 1 TPUYWHU, YOMY BOHU HE MiAXOIATH
[J1A TpeHyBaHHA (TuB. TAa0I. 2).

SamnpononoBana moaesib MLP mepexi sgificHroe
aBTOMAaTUYHE BUABJIEHHA CIIy(iHTY Ha OCHOBI JaHUX
3 Ta6murti 1, To6T0 GiHapHY KiIacudikallio IT0BePTAIYN
miTkn 0 — AKIIO cIy(iHT He BUABJIEHO, Ta 1 — AKIIO
cry(iHr BUABJIEHO.

Y uwoMy pociimkeHHI 0yI0 peasrisoBaHo KOMII 10-
TEPHUMN eKCIIePUMEHT, METOI0 SAKOT0 0yJI0 HAaBUAHHSA
Mepesxi MLP ny14 BUABIeHHA CHHXPOHHOTO CITy(iHTY,
Ha ocHOBI gauux, orpumanux 3 TEXBAT ma6opy, 110
posmisieHi MapkepoM Ha OBI KaTepopii — HaABHICTH
cryiHTy Ta BiICYTHICTH CrIy(inry (aus. puc. 1).

3arporoHoBaHa BUIIE MOJIEJIb € 6araTonrapoBuM
neprterrrporoM (MLP) nys kimacudikarrii Tabiraamx 03-
Hak npuiimada GNSS. Ha Bxin momaeTscsa BeKTOp HOP-
MaJTi3oBaHUX ImapaMerpiB (yHipikoBaHUX y mianasoHi
[-1;1]), 1110 omMCy0TH MUTTEBUI CTAH TPEKIHTY: AKICTD
curraity (C/N,), komnonenTu prompt-kopensaropa (I/Q),
(asosi Ta yacrorui moxubku PLL/DLL, noruiep Ta gac-
TOTY KOZY.

ApxiTekTypa mobymoBaHa SK KacKaj IiJIbHUX I1a-
piB i3 HemiHiliHOIO akTuBaIlielo ReLU, saki mocmigoBHO

dense_1

kernel (15x256)
bias (256)
activation = relu

input_layer bias_ int =
kernel_constraint =

units = 256

kernel (256x128)
bias (128)
activation = relu
bias_constraint =
kernel_constraint =
units = 128

input_layer dense dense_1

Activation

activation = relu activation = relu

dense_2

kernel (128x64)
bias (64)
activation = relu
bias_constraint =
kernel_constraint =
units = 64

Activation

activation = relu

3MEHIIYIOTh PO3MIPHICTD ITPOCTOPY O3HAK 1 (POPMYIOTH
lepapxiio IIpPeiCTaB/IeHb: CIIEPIIY BUOIJIATLCA Ipyoil
MIKO3HAKOBI 3aJIe;KHOCTI (256 HeiipoHiB), maJTi — OLIBIIT
KOMIAKTHI Ta creriayrizoBani marepuu (128 — 64 — 32
HelipoHn). Taka cTpyKTypa Iae 3MOTy MOZJEJIi BJIOBJIIO-
BATH XapakTepHi MOeqHAHHA 03HAK, TPUTAMAaHHI CUH-
XPOHHOMY CITy(iHTYy (HAIPUKJIaJ, HETUIIOBA y3TOMKe-
HicTh ()a30BO-UACTOTHUX BEJIUUYMH HA T CTA0IJIBHOTO
nornepa uu C/N)).

Buxignuii map € omHOHEHPOHHUM i3 CUTMOINAILHOIO
aAKTHUBALII€I0, 1110 IHTePIPETYEThCA AK HMOBIPHICTD HaAB-
HOCTI CITy(hiHTY /I JAHOTO BEKTOpPY BUMipoBaHb. Has-
YaHHA 3TiNCHIOETHCA METONOM aJalITUBHOI TPaTiEHTHOT
onrumizarii (Trury Adam) 3 6iHAPHOI KPOC-eHTPOITIEI0
AK QyHKITieo Brpat. jia migBumeHHA cTabiibHOCTI
3013KHOCT1 BUKOPUCTOBYETHCA aalTUBHE 3HIKEHHA
IIBUAKOCTI HAaBUAHHA 32 BIICYTHOCTI ITOKpAaIleHHA
Ha BaJIiIaIiiHoMy Habopi.

OriHoBaHHA TPOBOAUTHCA 32 KIACUUYHUMHU Me-
TpuKaMu 6iHapHOI Kiracudikaiii (TouHicTh, precision,
recall) i3 mogaspIIUM aHaII30M 3BITY KJIacHikallii
Ta MaTpPUIll HeTOuHOocTel. Y Takii mocranoBii MLP
BHUCTYTIA€E JIETKOI0 Ta TPUIATHOIO 40 BOYIyBAHHA aJlb-
TePHATUBOIO TTOCIIJOBHUM/KOHBOJIIOI[ITHUM MOJTEJIAM,
30CEpPeIKYIOUNCh Ha MUTTEBUX CUTHAIBHUX 1HIUKATO-
pax i 3abe3rneuyodn HaJe:KHUNA KOMITPOMIC MiK AKICTIO
MIeTEKITi1 Ta 00UNCITIOBAIBHOIO BAPTICTIO.

3a migcymramu TecryBaHHA Ha 488 375 3paskax Mo-
nestb MLP nocsrta Tounocri 0.92, i3 precision 0.92, recall
0.93 ra F1-score 0.93. fIkicTh 1m0 Ki1acax 36ajiaHcoBaHA:

dense_3

kernel (64x32)
bias (32)
activation = relu
bias_constraint =
kernel_constraint =
units = 32

dense_4

kernel (32x1)

bias (1)

activation = sigmoid
bias_ int =
kernel_constraint =
units =1

5 dense_4

dense_2 dense_3 dense_4

Activation

activation = sigmoid

Activation

activation = relu

Puc. 1. Apxirekxrypa mepesxi
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Puc. 2. I'padiku TouHOCTI Ta BUTPATH

A kaacy «0» (nominal) — precision = 0.93, recall
= 0.92, F1 = 0.92 (support = 238565); mia xia-
cy «1» (spoof) — precision = 0.92, recall = 0.93, F1 =
0.93 (support = 249810). MaTpuiia IOMIJIOK BKasye
Ha 19569 FP (rroMukoBi cripariboByBauHA) Ta 17486
FN (mportyckun), 1110 migTBepmKye 30aJ1aHCOBAHUM KOM-
IIPOMIC MizK UyTIMBICTIO TA CIIEIU(IYHICTIO 32 TOPOTY
0.5. CykyITHO 11€ CBiUUTb, I[0 HABITH 0€3 CKJIAIHOI ua-
coBoi 06pooku MLP Ha HOpMasTisoBaHUX KAHATBHUX 03-
HaKaX 3[aTHA HATIHHO BiAPiSHATH CUHXPOHHUH CITy(hiHT
Bi HOMIHAJTLHOT'O CUTHAJTY.

Humamika HaBuYaHHA (IUB. puc. 2.) IIOKA3ye MO-
HOTOHHE 3POCTAHHA TOYHOCTI Ta CIIaJlaHHA BTPAT
13 BUXO0IOM Ha ILIaTO 0e3 BUPAXKeHO01 PO30iKHOCTI MiK
HABYAJILHOIO TA BAJIIIAIIMHO0 KPUBUMHI — O3HAKA BifI-
CYTHOCTI CyTTEBOTO I€peHaBUAHHA.

SHMKeHHA MBUAKOCTI HaBuaHHA Ha miaro (Re-
duceLROnPlateau) cra6inisye 36i:KHICTb HATIPUKIHII
TpeHyBaHHA. 3arajJbHUN Yac eKCIepUMEeHTY CKJIaB
3655.85 ¢, micjasa yoro BUKOHAHO OITIHIOBAHHSA HA TECT1
Ta modymoBaHo 3BiTH (classification report, confusion
matrix). ¥ OpurIagHuX ciieHapiax mopir 0.5 moxe
OyTu amimeHo ayid mirimisarii FN a6o FP same:xwo Bifg
BUMOT (HAIIPUKJIAL, 3MEHIIEHHA IIPOILYCKiB CILy(iHTy
3a PaxXyHOK 301JIBIIIEHHA KIJTBKOCTI TPUBOT).

BucuaoBku. Po3po6iieHo Ta mociigKeHo Moaeab
MLP pna susaBneHHA cuaxpoHHOTO0 GPS-cniydinry
Ha O0CHOBI TaO0JIMYHUX 03HAK TpekiHry mpuiimada GNSS
(C/N,, Prompt I/Q, daszosi ta gacrorni noxu6ku PLL/
DLL, momutep, yacrora xony). JJia oIliHIOBAHHA 3aCTO-
coBaHo merpuku Accuracy, Precision, Recall, F1-score.

3a migcymramu TectyBaHHA Ha 488 375 3paskax oTpu-
mano accuracy = 0.92, precision = 0.92, recall = 0.93,
F1-score = 0.93. Marputia 1iyTaHruHA 3acBiguye 36a-
JaHcoBaHicTs momMuiiok: TP = 232324, TN = 218996,
FP = 19569, FN = 17486 3a mopory 0.5, 1o migTsep-
IKye HaIIMHY BiIMIHHICTb Mi’K HOMIHAJIBHUM CUTHA-
JIOM 1 CHHXPOHHUM CIIy(QiHTOM HAaBiTh 0€3 CKJIaIHOI
9acoBO1 00POOKH.

IIpoBemeno momepe/te ONpaIlOBAHHA JaHUX: HOP-
MaJTisalrio o3Hak 1o [—1;1], ounineHHa Bix aHOMAJIBHIX
3HAUEHb, CIIEHAPHO-YCBiTOMJIeHEe PO30UTTA BHOIPOK 6e3
BuToKiB. HaBuaHHA 3milicHIOBAIOCH TaTITUBHOIO OIITH-
Mi3alliero 3 KOHTPoJIeM 301:KHOCTI (3HIYKEeHHA IIIBUIKOCTI
HaBYaHHA Ha 1w1aro). ['padiku «Model Accuracy over
Epochs» Ta «Model Loss over Epochs» nemoncTpyoTh
cTajie MiIBUIIEHHSA AKOCTI T 3racaHHA BTPAT 13 BUXO-
JIOM Ha 1J1aTo 0e3 03HAK CYyTTEBOT0 IIepeHaBYaHHA, 110
Y3TOMKY€eThCA 3 MiICYMKOBUMU METPUKAMH HA TECTI.

HanpsamraMu mogaibminx qOCTIIMKEHDb € PO3TIIA
aJIbTePHATUBHUX apXITEKTYp HEHPOHHUX MEpeK, Ha-
cammepen CNN (1 omparifoBaHHA 4aCcOBO-4aCTOTHUX
TIPeICTABIeHb Ta KOPEJIATOPHUX «KapT») 1, 32 TOTPedH,
iXHiX TIOPUIIB 13 IPOCTUMH ITOCTITOBHUMU OJIOKAMU.
OKpeMUM BEKTOPOM CTAHe PO3IINPEHHS IMOCTAHOBKU
3aBOAHHA HA 1HII TUIIX CIy(IHIOBUX aTakK, IIPefcTaB-
seni B TEXBAT (3oxkpema crieHapii 3 pisHOI0 quHAMI-
KO0, 3aTPUMKAMU/PETPAHCJIIAIICI0 Ta KOMOIHOBAHUMU
BILTABAMM), 11100 OI[IHUTH y3araJIbHIOBAHICTD ITiIXOIY
032 CUMHXPOHHUM CITy(DiHTOM i BUSHAYNTH, AKA apXi-
texkrypa (MLP/CNN/ri6pun) 3abesneuye HaWKpammi
KOMIIPOMIiC MiK AKICTIO Ta 00YKCIIOBAJIBHOIO BAPTICTIO.
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AHoTauif. HaBegeHo pe3y/ibTaTin gocaigkeHb epeKTMBHOCTI BUKOPUCTAHHS G1s ONA/IOBA/IbHO20 KOTAA Ten0npogyKTHB-
HicTio 2 MBT HOBOI' KOMBIHOBAHOI C1CTemMu TenaoyTuA3aLii guMoBMx 2a3iB 3 BOGoePiliHUM nigizpiBayem gyTTb0BO20 MOBITPS.
[ToKa3aHo, Lo BUKOPUCTAHHS TAKO20 MOBITPOHA2PiBAY4a 3abe3neyye 1020 BUCOKY TernoBy epeKTUBHICTb T KOMNAKTHICTb y
NOPIBHAHHI 3 TPAGULIVIHUM 2a302PIMHIUM AHAI020M, LLO € CYTTEBUM NP CMIOPYGIKEeHHI TenaoyTUNI3ALINHNX YCTAHOBOK B CTUC-

HEeHNX YyMOBAaX Cy4aCHUX KOTeJ/1eHb.

Kno4oBi cnoBa: BogozpiviHnii NoBITPOHA2PiBaY, peumnpKysiLis 2a3iB, eekTUBHICTb, KOMMIAKTHICTb.

Summary. The research results of the efficiency of using a new combined exhaust gas heat recovery system with a water-
heating combustion air heater for a heating boiler with a heat capacity of 2 MW are presented. It is shown that the use of such
an air-heater ensures its high thermal efficiency and compactness compared to the traditional gas-heating analogue, which is
essential when constructing of heat recovery plants in limited conditions of modern boiler houses.

Key words: water-heating air heater, gas recirculation, efficiency, compactness.

ydJacHi TeHIOEHIli] 00 MiABUIIeHHA TeILJIOBOT

eeKTUBHOCTI ra30CII0OKUBATIBHIX KOTJI0ATrPEraTiB
TIOB’sI3aHi 13 3aCTOCYBaHHAM HOBUX MPOTPECUBHUX Te-
IUIOY THUTi3AIiiHMX TexHostorii. Ceper 11X TeXHOJIOTI i
0co0JIBe MicIle 3aiiMaloTh TeXHOJIOrI 3 KOMOiHOBAa-
HUM BUKOPUCTAHHAM yTHJIi30BaHol Teriotu [1; 2],
B AKUX [ TEIUIOTAa BUKOPUCTOBYEThCA AJIA MigirpiBaH-
HA JBOX 1 G1JIbIlIE TEIIOHOCIIB Pi3HOTO IPU3HAYEHHH.
Bimomoro € koMGiHOBaHA TEITLIOYy TUTi3aIliiiHa cUCTEMA
JIJI51 Ta30CII0KMBAJIBHUX OMAJTIOBAIBHUX KOTEJIBHUX
YCTaHOBOK 3 BUKOPUCTAHHAM TEIJIOTU BiIXiTHUX rasiB
[T HarpiBaHHA TEIJIOMEPEKHOI BOIU Ta AYTTHOBOTO
moBiTpA [3; 4]. ¥ pasi 3acTocyBaHHA TaKol CUCTEMU
TPifiHUM TEIJIOHOCIEM € MUMOBI rasu Kotiia. Ilpu 1150-
My TeIJIOyTUJI13aTOP-BOJOHATPIBAY BCTAHOBIIOETHCA
TePIIUM 32 XO/IOM T'asiB, a PYTUM — TeTJI0y TUJTi3aTop-
noBiTpoHarpiBay. Bukopucranua Takoi cxeMu KOMOi-
HOBAHOI CUCTEMHU Mae IIeBHI HemoJliku. Tak riiuboke
OXOJIO[PKeHHA TUMOBUX I'a3iB 3 yTBOPEHHAM KOHJIEHCATY
Y XOJIOIHUU IIepiof1 OIIaJII0BAJILHOTO CE30HY peaJrisy-

€ThCA y TIOBITPOHATPiBayi, M0 moTpedye M1 Horo KOH-
CTPYIOBAHHA OPOTUX KOPO3IMHOCTINKUX MaTepialiB.
Ho Toro &, rasorpiiiHi moBiTpoHAarpiBayui, AK BiIOMO €
IyKe TabapUTHUMH, 110 YCKJIAQHIOE IXHE PO3MIlleHHA
y 3a3BuUaii CTUCHEHUX YMOBAX KOTeJIeHb. AKTyallb-
HICTh JAHOT0 IOCJIIIKEeHHA II0JIATae Po3po0Ii HOBUX
aJIbTePHATUBHUX PIillleHb CUCTEM TeILIoy THIi3allii,
m030aBJIeHNX BKA3aHUX HEOOJIIKIB.

Mertoro po6oTu € po3podJIeHHA AJIA OTTATI0BAIBHUX
KOTJIIB MaJIOTA0apUTHUX Ta MaJIOMaTePiaJl0eEMHUX KOM-
0iHOBaHUX TEIUIOYTITIBAIITHIX CUCTEM Ta JOCIIIIKEH-
HA IXHBOI e(DeKTUBHOCTI.

OcHOBHI 3aBIaHHA AOCTIKEHHSA TOJIATAIN: ¥ PO3-
po06JIeHI HOBOI cXeMH TeluloyTuiisarii (puc. 1) 3 Bu-
KOPUCTAHHAM Ta30rpiliHOTO BOJOHArpiBayua Ta BOJIO-
rPifHOTO MOBITPOHArpiBaua; BUKOHAHHI TEIJIOBOT'O
PO3paxyHKy KOTEeJbHOI YCTAHOBKH 3 ITPOIIOHOBAHOIO
CHCTEMOI0 TEIUIOYTUJTi3aIlil B PI3HUX PEKMMaxX eKCILTY-
aTarrii aJid OIaJI0BAJIFHOTO KOTJIa 3 PEIUPKYJIAIIIEI0
IUMOBUX TagiB; 3iCTABJIEHHI OTPUMAaHUX PE3yJILTATIB

—3— l - 10 CIIOKHBa4Ya
4

2 5
1
\\ < g
=)
Y Y
BHXiJ
—> KOHIEHCATY -
7 T~ HMOBI R
Tt Hra:«m /\/3 6
X0JI01HE
= = N :li‘:' noBiTpA
ra3onoBiTpsgHa cyMim  Harpire moBiTps
3BODOTHA
<% TelJIoOMepeKHa

BoJa

Puc. 1. [IpunnunoBa cxeMa IIPOIIOHOBAHOI KOTEJIBHOI yCTAHOBKY: 1 — BOOTPIMHUN KOTJI0arperar; 2 — rasorpiiiHuit
HarpiBad 3BOPOTHOI Boay (BogoHArpiBau); 3 — BOAOTPIifHUI MTOBITPOHATrpiBay; 4 — BOHOTPifHMI ra3omigirpisay;

5 — numoBa Tpy6a; 6 — gumMococ; 7 — BEeHTUIATOP
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Puc. 2. 3anesxHicTs Biff BiTHOCHOTO HABAHTAKEHHA KOTJIA Y TEMIIEPATYPH ¢, HATPIiTOro IOBITPA y BoporpitiHOMY ()

Ta y rasorpifiHomy (6) moBiTpoHarpiBaui 3a pisHUX YaCTOK 0 PEIIUPKYJIALI] rasiB:
1-0=10%;2—-0=15%;3—0=20%

3 pesdyJbTaTaMU OJIA BiloM0oi KOMOIHOBAHOI CCTEMU
3 TBOMA Tas30rpiHUMHU TEILIOY THJIi3aTOPaMU.

B mpomonoBaniii cucTeMi OyTThOBE TOBITPSA Ha-
rpiBaeThCcA 3BOPOTHOI TEILIOMEPEIKHOI0 BOIOI0 TIepe]T
HaOXOIXKeHHAM 11 1o rasorpiiiHOro BogoHarpisada, 1o
migBuInye foro eeKTuBHICTE. [0 TOrO K, TEIJI000-
MiHHA IDOBEPXHA BOJOTPiMHOro MOBiTpOHArpiBaua,
AK 1 BogoHarpiBaua, KOMIIOHYeTbCA 13 opebpeHux oime-
TaJieBUX TPyO (cTajieBa 0CHOBA i ajIlOMiHieBe opedpeH-
HA), 110 3a0e3meuye Horo BUCOKY KOMIIAKTHICTD 1 HU3b-
Ky MeTaJIOEMHICTh, a TAKOXK 3aXHUCT BiJl KOPO3IHHOTO
BHOIITYBAHHA.

Hocmimxenasa eeKTUBHOCTI IIPOIIOHOBAHOI CUCTEMU
BUKOHYBAJIUCH [IJIA Ta30CIOKNBATIBHOTO KOTJIA 3 Ha-
CTYITHUMHU HOMIHAJILHUMHU TOKAZHUKAMU: TEIJIONPO-
nyxruBHicTb 2,0 MBT; KK — 82% (3a BUII0!0 TETLIO-
TOI0 3TOPAHHA rasdy); KoeillieHT HAJIUIIKY TOBITPSA
1,1 Ta remmneparypa Bigxiguux rasis 160 °C. Koren
BUKOPUCTOBYBABCA I/ CUCTEMHU OMAJIEHHA 3 po3pa-
XYHKOBOIO TeMmepatypoio moBiTpa —20 °C, nepenagom
TeMmIieparyp Tervionocia 25 °C, B giamasoHi 3MiHU Te-
mwironpoaykruBHocti Big 29 o 100%, 1o BigmmoBigae
3MiHI TeMIepaTypu MOBITPA B ONAJIIOBAJILHUIL TIEPiof
Bixg +10 mo —20 °C.

Tabnuuys 1

BignocHa merasmoemuicTs M/Q TemroyTuiizaniiiHol CHCTEMH 3 BOJOTPIfHAM Ta ra3orpifiHumM
noBiTpoHarpiBaueM 3a pisHHUX BiTHOCHHUX HABAHTAKEHb KOTJIA Y i 3a Pi3HUX YaCTOK O
PEeupPKyJIL0BAHUX ra3iB

Yacr- BignocHa meramoemHuicts M/Q TeruioyTmirizaniiiHoi cucreMu Ta ii esremeHTiB, T/MBT

Ka o, BigHOCHE HABAHTAKE€HHSA KOTJIA Y, %
% | 30 | 42 | 53 | 65 | 75 | 86 | 97 | 30 | 42 | 53 | 65 | 75 | 8 | 97

rasorpiiiHui BogomigirpiBau
10 48 45 45 41 3,2 2,6 2,1 49 46 46 42 3,3 2,7 2,2
15 4,6 44 4.3 3,8 3,0 2,4 2,0 4,7 45 44 4,0 3,1 2,5 2,1
20 45 4,2 42 3,6 2,8 2,3 1,9 4,6 4,3 4,3 3,8 2,9 2,4 2,0
BOIOTPIfiHUI IOBITpPOHATpiBaY ra3orpiiiHUi MOBiTpOHArpiBau
10 22,0 | 10,7 6,5 44 3,2 2,5 2,0 354 | 22,0 | 155 | 11,5 8,8 7,0 5,7
15 21,0 | 10,3 6,2 4,2 3,1 2,4 1,9 33,8 | 21,0 | 14,9 | 11,0 8,4 6,7 5,4
20 20,1 9,8 6,0 4,0 3,0 2,3 1,8 32,4 | 20,2 | 14,3 | 10,5 8,0 6,4 5,2
yCA TeIUIoyTIITi3alliiiHa cucreMa

10 7,4 6,1 5,2 4,2 3,2 2,5 2,1 10,5 9,1 8,2 6,9 5,4 4,3 3,6
15 7,1 5,9 5,0 4,0 3,0 2,4 2,0 10,1 8,8 7,9 6,6 5,1 4,1 3,4
20 6,8 5,7 4.8 3,8 2,9 2,3 1,9 9,8 8,4 7,6 6,3 4,9 3,9 3,2
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Ha puc. 2 naBegeHo pesyibTaTél PO3PaXyHKIB IIIOI0
TeMIlepaTypyu HaArpiBaHOTO ITOBITPSA 3a YMOB 3aCTOCY-
BaHHA IIPOTIOHOBAHOI CUCTEMU TETLJIOy TIJTI3allii Ta Tpa-
IOUIIIHOL 3 ra30TpitHUM HOBiTpOHArpiBadeMm. Sk BumHO,
X0JI0JTHEe aTMoc(epHe MOBITPA HArpiBaeThCcA y BOJIO-
rpifiHoMy moBiTpoHarpiBaui go 53 °C, a y rasorpii-
"HoMmy sutiie qo 40 °C B 3a/1€3KHOCTI Bif] pesKUMY KOT/Ia
Ta 4acTKU 0alNacoBaHUX QUMOBHUX r'a3iB IICJIA KOTJIA.
Binein Brcoka Temmeparypa AyTTHOBOTO MOBITPA JIA
€K0JI0T0e(PEeKTUBHUX KOTJIIB 3 PEIUPKYJIAIIEI0 TasiB
CIIpUsie TIOKPAIEHHIO TIOKa3HUKIB OBITPOTa30Boi CyMi-
11 JIJ1s1 3a1100iraHHA KOHEHCATOyTBOPEHHIO Y TIOBITPO-
MIBITHUX KaHaJIaX KOTEJIbHOI YCTAHOBKH, 1110 3a3BUYA
Mae Micrie Aj1a Takux KoTiaiB [5—7]. OcobsuBo e cTocy-
€THbCA HUBLKUX TEMIIEPATyp HABKOJIUIIHBOI'O MOBITPA,
AKI € 3arpo3JIMBUMU [IJIA 00Mep3aHHA ITOBITPOBOMIIB
Ta BeHTUJIATOpA 6e3 ITigirpiBaHHAa JyTTHOBOTO ITIOBITPSA.

B po6oTi BUKOHAHO TAaKOX HOCIIM:KEeHHS OO0 Te-
IUIOBOI €(DEKTUBHOCTI Ta BiJHOCHOI METAJIOEMHOCTI (m =
M /@) mTpomoHOBAHOI TEMJIOY THJTI3aIliHOI CrUCTeMU,
OCHAIIEHO1 BOIOTPIMfHUM MHOBiTpoHarpiBaueM. BusHa-
ueHo pesynbryioue sHadeHHsa npupocty KK koria
3 ypaxyBaHHAM ioro sMeHIIeHHA Ha 1 + 3% uepes pe-
[UAPKYJIALII0 IasiB y AyTTbOBE MOBITPsA. 3a OTPUMAHU-
MU pe3yJbTaTaMu el MpupicT craHoBuTh 1,5 + 4,8%
B 3aJIESKHOCTI Bif HABaHTAYKEHHA KOTJIA Ta YaCTOK pe-
MUpPKyIoBaHHA rasis Big 10 mo 20%.

Y rabauii 1 HaBemeHo gaHIl LIOL0 BIHOCHOI Me-
TAJI0EMHOCTI PO3TVIAHYTUX TEMJI000MiHHUKIB-TEIJIO-
YTHIIi3aTOpiB. fIK BUIHO, 3aCTOCYBAaHHA HOBOI TEILJIOY-
THITI3aIifHOI cucTeMu 3abesreuye sHmKeHHa M/Q
BOJIOTPilTHOTO MOBiTpoHAarpiBaua y 1,6 + 2,9 pasu y mo-
PiBHAHHI 3 Ta30TPIHHUM aHAaJIOroM, 10 3abe3meuye

3MEHIIIEHHSA 3araJIbHOI BiTHOCHOT METAaJI0EMHOCTI ITPO-
MOHOBAHOI TEIJIOyTHUJIi3alliitHoi cucremu y 1,4 + 1,7
Ppasu B 3aJIEKHOCTI Bifl PEsKUMY POOOTH KOTJIA T YACTKU
PeLIMPKYII0BAHHA JUMOBHUX rasis. OTprMaHi OKasHM-
KU ITOSICHIOIOTBCSA TUM, III0 TEIJIOOOMIHHUKY B ITPOITOHO-
BaHIl cxeMi € ra30- Ta MOBITPOBOIAHUMU, [IOBEPXHEIO
TEIJIOOOMIHY B AKUX € IIyYKU OpedpeHux OiMeTaIeBux
TpyO, a Ta30TPiHUN ITOBITPOHATPIBAY KOMITOHYETHCS
13 ILJIACTUH 3 Hep:KaBilouol cTaJIi, o 30iJIbIIye HOTo
MeTaJIOEMHICTD 1 rabapuTH.

OTxe, 3a pesypTaTaMu AOCTIKEHb BUKOPUCTAHHSA
BOJOTPIiMfHOTO MOBiTpOHarpiBaua 3abesreuye BigHOC-
HO HEBEJINKY METAJI0EMHICTH T BUCOKY KOMIIAKTHICTb
JIaHOTO TeIJIOYyTUJIi3aTopa, 10 € CYTTEBUM IIPU HOTO
KOHCTPYIOBaHHI 1 BUTOTOBJIEHHI, a TAKOXK PO3MIMIEHHI
B CTUCHEHUX YMOBaX CyYacHUX KOTeJI€Hb.

BucHoBKu. 3acTocyBaHHA MPOIIOHOBAHOI KOMOi-
HOBAHOI TEILIOYTHJII3aIliNHOI CUCTEMHU 3 BOIOTPIHHUM
HOBITpOHArpiBaueM 3abesmneuye:

1. Haniiiny ekcruryaTarfifo IoBITPOBO/IiB KOTEJILHOT
YCTAHOBKU 3 PEIUPKYJIAINICI0 TUMOBUX T'asiB IIJIAXOM
I irpiBAHHA Iy TTHOBOTO TTOBITPA /10 32—53 °C, 110 3a6es-
TIeyye BiICyTHICTb KOHAEHCATOYTBOPEHHA Y [IUX KAHAJIAX.

2. Pesynwrytounii mpupict KK xoTesbHOl yecTaHOB-
ku Ha 1,5 + 4,8% 3aBOAKY BUKOPHUCTAHHIO YTUII30BAHOT
TEIUIOTY Ha HATPiBaHHA TEIJIOMEePEKHOI BOOU Ta Oy T-
THOBOT'O TIOBITPA.

3. SHMKEHHA BIIHOCHOI MeTaoeMHuocTi M/Q 110Bi-
TpoHarpiBaua y 1,6 + 2,9 pasu y opiBHAHHI 3 ra3orpiii-
HUM aHAaJIOTOM, 10 3a6e3Iieuye 3MeHIIIeHHA 3arajibHol
BiTHOCHO1 METaJIOEMHOCTI ITPOIIOHOBAHOI TEILJI0Y TJTi-
sarritinoi cucremu y 1,4 + 1,7 pasu B 3aI€KHOCTI Bijf
peRUMY KOTJIA.
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3AKOHOMIPHOCTI I30TEPMIYHOI TEYUIT
B MIKPO®AKE/IbHUX NMAJIbHUKAX
CMELIAJIbHOTO NPU3HAYEHHS

REGULARITIES OF ISOTHERMAL
FLOW IN SPECIAL PURPOSE
MICROJET BURNERS

AHoTauif. HasegeHo pe3ynbTati CFD Moge/toBaHHs Tewii B MIKpogpakebHMX NaAbHUKAX 3 TPUPSGHOIO CTPYMeHeBol na-
JIMBOMOgayelo 3a 30TepMiyHMUX YMOB. [IPOAHANIB0BAHO BI/IMB XAPAKTEPUCTUK CUCTeMU NAaMBonogayi i koegilieHTa HagamLIKy

MOBITPS HA CTPYKTYPY Teuii B aAbHUKAX.

KnouoBi cnoBa: mikpogakenbHi nanbHuku, CFD MOgemtoBaHHS, TpUPSGHA CTPYMeHeBd naamnBonogayd.

Summary. The results of CFD modeling of flow in microflare burners with three-row jet fuel supply under isothermal condi-
tions are presented. The influence of fuel supply system characteristics and the excess air coefficient on the flow structure in

the burners is analyzed.

Key words: microjet burners, CFD modeling, three-row jet fuel supply.

JHUM 3 HAPSAMIB Cy4aCHOTO PO3BUTKY €HEPreTHUKU

Ykpainu € 3a0esrneueHHs BUCOKUX €K0JI0ToeHepre-
TUYHUX TTOKA3HUKIB TETJIOEHEPTeTUYHOTO YCTATKYBaHHA.
Jo BaxkJIMBUX TEHJIEHIIIl TAKOTO PO3BUTKY HAJIEKUTH
3aCTOCYBaHHA IIPOTPECUBHUX TEXHOJIOTIH CITAJIIOBAH-
HA TaJINBa y HOBUX MOOUQIKAILiAX MiKPO(aKeIbHIX
NaJBHUKOBUX IIPUCTPOIB [1-25].

CrarTa mpuUcBAYEeHA aHAJI3y 3aKOHOMipHOCTEN
BIUIMBY Ha CTPYKTYPY Tedil B MiKpo(aKeJIbHUX MaJThb-
HUKAX XapaKTePUCTUK CUCTEeMHU MaJIUBOIIOadYi i Koedi-
IieHTa HAJIUIIKY ITOBITPSA MOCTIHHOI B Yaci TEILIOIPO-
OYKTUBHOCTI 001amHaHHA. Taki yMOBHU € TUIIOBUMM,
HacaMIepes, IpU eKCIIJIyaTallii KOTeJIbHUX YCTAHOBOK
Ta IHIIUX BOTHETEXHIYHUX 00 €KTiB.

Hanuit anajisa npoBegeHO HA IPUKJIAI MOOU-
(dikarii TaJbHUKOBUX IIPUCTPOIB 3 6AraTOPAIHOI0

CHCTEMOIO TTAJIMBOIIONAYi, AKI OpieHTOBaHI Ha 3aCTO-
CYBaHHA MpPU PISHUX 3HAUEHHAX Koe(illieHTa Haj-
JuiKy noBiTpsa. CxemMa JOCTiIKyBaHOTO MOTYJIS TTAJTb-
HUKa cTabij1i3aTOPHOTO TUITY HpeicTaBIeHa B Po6OTi
[26]. TpupAanHa cucTeMa MaJIMBOIIOAAYI CKIIAHAETHCA
3 TPBHOX CEKIil 3 piBHUMU 3HAUEHHAMU BiTHOCHOT'O
KPOKY PO3TalllyBaHHSA ra3omnoaBajibHUX 0TBOPiB. Bu-
KOPUCTAHHA OKPEMOI CEKITi1 BiAMOBi/Iae IIEBHOMY 3HA-
YeHHIO KoediIlieHTa HAJIUIIKY TOBITPSA, AKUI B ITPO-
meci JociigKeHHA 3MiHIOBaBCA B gianasoni 1,1 < «
< 1,5. dx maauBO BUKOPUCTOBYBABCA ITPUPOTHUI
ras, AK OKMCHIOBAY — MOBITPsA. 3HAUEHHA Koe@ilfieH-
Ta HAJJIMIIKY TOBITPA O, BiIcTaHb L, MiX 3PUBHOI0
KPOMKOI0 cTabijisaTopa 1 BiIIIOBIIHUMU I'a30mona-
BaJIbHUMU OTBOPAMU, BiJHOCHUI KPOK PO3TAIIyBaHHA
rasoroaBaIbHUX OTBOPIB S /d Ta MIBUAKICTE MTOBITPA
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Tabnuuys 1
KoHcTpyKTHBHI IapaMeTpH cucTeMH
TPUPATHOI CTPYMEHERBOI MOJaYi maJInBa
IIPH MOCTiHHIN TEIUIONPOAYKTUBHOCTI

yCTATKYBaHHA
N, | a L,10%m d,10%m S/d
1 1,1 40 3,8 4,21
2 1,3 55 3,5 4,57
3 1,5 70 3,3 4,85

Ha Bxofi kaHas U%, 171 mofadi najinBa y pisHi CeKIii
HaBeaeHo B Tabsumi 1.

XapakTepHi pe3ybTaTH BUKOHAHUX JOCIIIKEeHb
HaBemeHo Ha puc. 1-4. IIpenacrasieni mani mareMma-
THYHOTO0 MOJEJII0BAHHA BiAIIOBIIAIOTH TAKUM BAXITHIM
napameTpam: oBxkuHa craburisaropa B = 0,03 m; Bu-
cora kanaiuy B = 0,075 m; moBsxuna kanany L = 1,3 m;
BiJICTaHb Bi/l BXO[y B KaHaJI 1o cTabimisaropa L = 0,1 m;
moB:kuHA cTabimizaTopa L = 0,2 M; koedirtienT 3a-
rpoMajPKeHHA IMPOXiAHOr0 mepepisy KaHary kf =0,4
(k = B /B).

Cuaig 3asHaumuTH, 1[0 B ME¥KaxX JaHOI po0OTH I0-
CHII;KeHHA ITPOBEIEeHO Ha OCHOBI MaTeMaTHYHOTO

MOJIeJTIOBAaHHA, 110 BiIIIOBIJIae CyYacHIil CBITOBIili TeH-
meHii [27-32].

3a pesysipraTaMu AOCITiyKeHb BCTAHOBJIEHO, 30Kpe-
Ma, 110 TPOTKHICTE 30HU 3BOPOTHUX TOKIB HECYTTEBO
3AJIEKUTH BiJl HOMePY PALY MaJIMBOMIONAYL 1 CTAHOBUTH
BimmoBigHO 45,5; 47, 21 45,5 MM 1114 TIepItrol, Ipyroi i Tpe-
TBOI CEKITil ITofayl ImajJuBHOro razy. MakcuMaJibHi 3a ab-
COJIIOTHOIO BEJIMUMHOIO 3HAUEHHA IIBUIKOCTI B I[ifi 30HI €
OJTMBLKUMU [IJISA TIEPIIIOT0 1 TPETHOT0 PAMY MAIUBOIIoIaYl
(2,951 3,0 M/c) i merrio BUIMMIE 1A Apyroro pAmy (3,5 m/c).

Amnaniz mosis mBuakocti Uy I03I0BKHBOMY IIe-
pepisi crabiizaTopa ImoIyM’s IS TPHOX PAJIIB rasorno-
IaBaJIbHUX OTBOPIB CBiUATh IIPO HacTymHe. B miomy
BUII[ PiBHI MIBUIKOCTI MAIOTh MiCIle IPU HaJIUBOIIONA-
4l y TpeTil pAf ra30nogaBaIbHUX OTBOPIB, MEHIIT —
y Opyruii, i Hatimenriii — y Tpertiit (puc. 2). [Tpu 1ibomy
o6Js1acTi HaWBUIINUX 3HAYEHDb IIBUIKOCTI PO3TAIIOBY-
I0ThCA B MI:KCTAa01J1i3aTOPHOMY IIPOCTOPI 32 ITATUBHUMU
CTPYMEHIMH.

3 aHaJidy ofep:KaHUX MAHUX II00 PO3IOHIIY
mBuAKocTi U 110 TOBXHWHI KaHAJTy BUILIMBAE, 11O T10-
YMHAIOYY 3 MIEBHOI BiICTAaHI Bif TOPIA cTabijizaropa,
3HAUEHHA IIBUAKOCTI PAHXKYIOTBHCA Yy BiAMMOBiTHOCTI
710 HOMepPY PALY, a BIATAK 1 0 BEJIUUUHU KoeilfieH-
Ta HaQJUIIKY ToBiTpA. [Ipn npoMy BUIla MIBUAKICTH

Puc. 1. Kapruna JiiHiil TOKy y IM03H0BKHBOMY Iepepisi crabijizaropa MmoiyM’s, 1o IIPOXOAUTh Yepes Bich
rasornoiaBaJIbHUX OTBOPIB, IIpU Mofayi majauea y nepury (a), apyry (6) Ta TpeTio (B) CEKIlifo
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Puc. 2. TTone mBuakocti UX y m03m0B#KHBOMY II€pepisi crablrizaTopa moyMm’s, 110 IIPOXOIATh Yepes Bich

rasornogaBajJbHUX OTBOPIB, IIpH Mojayi najgusa y nepiy (a), Apyry (6) Ta TpeTio (B) CEKI[iI0 32 YMOB IOCTIHHOI
TETUIONPOIYKTUBHOCTI €HEPreTUYHOT0 YCTATKYBAHHA

U, m/c

9

; gt
5 -1

; ——-2

Puc. 3. Posnopin meuakocti U, 0 noB:xuHI KaHAIY 3a cTabiTisaTopoM MOJIyM'd Ha oci cTabilisaTopa B IJIOMKHI,
10 ITPOXOIUTH Uepes BiCh Ira3oIofaBaIbHUX OTBOPIB, IpH mofadvi majmea y mepiry (1), apyry (2) Ta Tpetio (3) cekiriro
33 YMOB IOCTiH{HOI TEIJIOIPOYKTUBHOCTI €HEPTeTUYHOI0 YCTATKyBaAHHA
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Puc. 4. [Tone cepeqHBOKBAIPATUIHUX IIYJIbCALIIN IIBUAKOCTI Y MO3IOBKHBOMY IIepepisi cradirizaropa mojryMm’s,
110 IIPOXOIUTH Uepes BiCh ra3ornogaBajbHUX 0TBOPIB, IIPU Mogavi majausa y mnepimry (a), apyry (6) Ta TpeTio (B) CEKIlito
32 YMOB IIOCTIMHOT TETIONPOIYKTUBHOCTI €HEPreTUYHOr0 YCTATKYBAHHA

BiAMIOBiga€ GLIBIIOMY HOMEPY PALY 1 3HAUEHHIO Koe-
(imienra HagIUIIKY TOBITPA o (pHC. 3).

SHauHUI IHTEPEC CTAHOBJIATH JOCTIKEeHHA PO3IIO-
Ty cepeqHbOKBAAPATUYHUX MYJIbCAIN IMIBUIKOCTI
y TI03IOBKHBOMY Tepepisi KaHairy. AHAITI3 OTPUMAaHNX
IaHUX, MPEACTABJIEeHUX Ha puc. 4, BKagye Ha Te, 110
PiBEeHB WX ITYJIbCAIIN IJIA JOCTIKYBAHUX CUTYAITii
He mepeBuIiye 7 m/c. BeimunHy mysibcartiil IIBUIKOCTL
3MEHIIYIOThCA BHU3 3a MTOTOKOM ITPU MAJIUBOIIOAATI
3 PIBHUX PAJIIB ra3oIoaBaJILHUX OTBOPIB. ¥ AaHiil 00-
JacTi HAWBUII MyJIbCALIil ITBUIKOCTI MAIOTh MiCIle TIPU
[TAJINBOIIONAY] B IPYTY CEKITif0, a HAaWMEHIIi — 32 YMOB
MaJIUBOMIOAYil B TPETIO CEKITif0.
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Cui TaKoK BiABHAYUTH, 10 TTOOJIM3Y 30HU pPeIu-
PEYyJIAIii 3a cTabijgizaTopoM MmMoJIyM’d piBHI myJbca-
IMili IBUIKOCTI 3POCTAIOTH 31 301JILIIEHHAM HOMEpPY
pAny.

BucHoBkHu. B pesynbpraTi mpoBemgeHUX AOCIi-
IKeHb BCTAHOBJIEHO 3aKOHOMIipHOCTI i30TepMiuHOI
Teuil B MiKpo(haKeJIbHUX IMTAJILHUKOBUX MPUCTPOIX
3 TPUPADHO MAJUBOMOJAUYe0 38 YMOB ITOCTIHHOI
B Yaci TeIJIOMPOAYKTUBHOCTI obJiamHantusa. Bussie-
HO e(peKTH BIJIMBY Ha XapaKTEePUCTUKHU ITUX IIPOIIECIiB
TAKUX YNHHUKIB, AK HOMEP DALY ras3ornogaBaibHUX
OTBOPIB TA BeJIMUMHA 3arajibHOro KoedillieHTa Haj-
JIUIIKY HOBITPA.
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MHAVH IHhULVINILVIW-OHUEID

AHAI3 CUMETPIN CUCTEM PIBHAHDb
MATEMATUYHOI ®13UKN B CEPE[OBULLAX
KOMITIOTEPHOI MATEMATUKMU

ANALYSIS OF SYMMETRY SYSTEMS
OF MATHEMATICAL PHYSICS EQUATIONS
IN COMPUTER MATHEMATICS ENVIRONMENTS

AHoTaUifA. Y CTATTi pO3271SIHYTO 3ACTOCYBAHHSI MeTOgiB 2pyrnoBo20 aHAN3y go cucTem gudepeHLianbHuX piBHSHb MaTe-
MATUYHOI (i3MKN i3 BUKOPUCTAHHSM Cy4dCHUX CepegoBuLL KOMTIOTePHOI MaTeMaTuku. MpoaHaniaoBaHO MOX/IMBOCTI NaKeTiB
cMCTeM KOMITIOTepHOI aneebpu gis aBToMaTtu3auii mowwyky cumeTpii, nobygosu onepatopis Jli, iHBAPIGHTHUX 3MiHHNX i pegy-
KOBAHMX PiBHSHb. BMK/IGGeHO OCHOBHI eTanu an20puTMiYHO20 Ta KOMITIOTEPHO20 MigXOgy L0go NMpOBegeHHs CUMETPINHO20
AHaAI3y, HABegeHO NMPUKIAg IX 3aCTOCYBAHHSA go y3a2a/ibHeHOI chcTemu piBHAHb bropaepca. 3gifiCHeHeHOo NopPiBHANbHUI AHAI3
e@eKTUBHICTb BUKOPUCTAHHS NPO2PAMHO-Peani3oBaHmX an20pUTMIB MOLLYKY CUMeTpIit y po3pisi meTogy Jli.

KmouoBi cnoBa: cumetpis, cuctema, gudepeHuianbHe piBHAHHS, MateMatndHa gisnka, metog Jli, cuctemu Komm'loTepHoi
anzebpw, Maple, Mathematica, iHBapiaHT, po3B’a30K.

Summary. The article considers the application of group analysis methods to systems of differential equations of mathemat-
ical physics using modern environments of computer mathematics. The capabilities of computer algebra system packages for
automating the search for symmetries, constructing Lie operators, invariant variables, and reduced equations are analyzed. The
main stages of the algorithmic and computer approach to symmetric analysis are outlined, and an example of their application
to the generalized system of Burgers’ equations is given. A comparative analysis of the effectiveness of software-implemented
algorithms for searching for symmetries in terms of Lee’s method was carried out.

Key words: symmetry, system, differential equation, mathematical physics, Lie method, computer algebra systems, Maple,
Mathematica, invariant, solution.

K BifoMo, qu(epeHIfiaibHi pIBHAHHA MareMaTnuHol  daci. @opmastizailia yHaaMeHTaJIbHUX 3aK0HIB ITPH-
(isuru (JPM®) craHOBIATE OCHOBY MaTeMaTuuHo-  poau 3a moromoroio JJPM® rpyHTyeThbes Ha anatisi
T'0 OTIVICY TIPOITECIB 1 ABUIII, 110 BiAOYBAIOTHCA ¥ IIPUPO/Ii.  B3AEMO3B’ABKY MUK IIYKAHUMH (PYHKI[IAMHI Ta IXHIMHI
Bonu Bimo6paskaroTh €BOIIOII0 CTAHIB CHCTEM Ta 3a-  IIOXITHUMM, III0 BUBHAYAE CTPYKTYPY 1 BJIACTUBOCTI BiI-
KOHOMIipHOCTI 3MiHM (DiSUYHUX BEJIMUUH y IIPOCTOPi I MOBimHUX MareMarudHux mopeseil. [leit B3aeMo3B’130K
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HaAMUIIOBHIIIIE POBKPUBAETHCA Uepes MeTo I CUMeTPIHHO1
penykirii, abo rpymosuii meron JIi. IlimcTrasoro oo
(hopMyBaHHSA CUMETPIHHOIO MiAXOMY, 3aII0YATKOBAHOTO
Codycom JIi, crana inreprperaria sueaumu JIPM®
He JIuIle AK ajire0paiyHuX CIiBBiTHOIIIEHb, a AK JUHA-
MIYHUX CUCTEM, II10 BOJIOMIIIOTH IIEBHUMHY 1HBAP1aHTHUMU
XapaKTepPUCTUKAMU.

Takum umHoM, MeToq rpymnoBux cumerpiit JIi (kira-
cugHUEi Meton JIi) — 1ie 0OCHOBHUI iIHCTPYMEHT CTPYK-
TYPHOTO aHAaJi3y MaTeMaTUIHUX MOfeJIelt, 1m0 3abesre-
uye INO0Ke PO3YyMiHHA BHYTPIIIHIX 3aKOHOMiPHOCTEH
OPM® i cripusie TIONIYKy iX TOUHUX PO3B A3KiB. Kdexrus-
HICTB TAHOT'O METO/TY € 3araJIbHOBU3HAHO. [1pu 1ibomMy
BiH [J03BOJISI€ BCTAHOBUTHY ITIEPETBOPEHHS, 1110 3a/TUIIAI0Th
iHBapiaHTHUMU PiBHAHHA a00 cucTeMu AUMepeHITiaTb-
HUX PiBHAHG i3 yacTuaunMYu moxigaumu (JIPYII), 3ates-
Teuye He JIUIIE iX aHAJITUYHE PO3B’A3aHHA, a I 3acobu
kimacudikarrii. MeTon IOKIagHO OMMCAHUN y 6araTbox
Iparfax, IIPUCBAYEHUX Iilf TeMaTHIll, HaITpuKJIan B [1].

I3 ToukM 30py cHCTEMHOr0 MiAXOaY OO0 KJIACHUYHOTO
metony JIi, ocTaHHil Jae 3MOTy 3iliICHIOBATU PEIYK-
IO CKJIQHOCTI cucTeMu. BukopucTaHHA 3HANTEHUX
iHBapiaHTIB [J03BOJIA€ 3MEHIIUTH PO3MIPHICTH abo
nopanok Buximguoi cucrtemu IPUYIL. Ile piBHOZHAUHO
TOIIYKY ITAIIPOCTOPY B IIPOCTOPI CTAHIB, Y AKOMY IUHA-
MiKa CHCTEMU 3aJIHIIaeThcA He3aMinHow0. [HBapianTHI
PO3B’A3KH, 1[0 OTPUMYIOTHCA B Pe3yJIbTATi PeayKIIii,
XapaKTepus3yITb 0COGJIMBI Ta CTIHKI PeKUMU (DYHKII-
OHYBaHHSA cucTeMH (y TepMiHaX CUCTEMHOTO aHAJTIZY —
e aTpakTopu abo PiBHOBAYKHI CTAHU).

Kirouem mo sHaxomkenHsa JIi€BCbKOI MpyImu cuMe-
TPiil € HECKIHUEHHO MaJuil reHeparop rpynu (iHdiHi-
TesuMasbHUll omeparop JIi), AKoMy, BIAIIOBIAHO /10 Te-
opemu Herep, BifmoBiac neBHUi 3aK0H 30€perKeHHA
(mampugiaz, 30epeskeHHsa eHepril uu iMiryabcey). s
mo0ymoBu 0asucy TaKUX reHepaTopiB HeobXimgHo cdop-
MyBaTHU Ta PO3B’A3aTH BUBHAYAJIbHY CUCTEMY PiBHAHb.
Xoua oKpeMi omepaliii € BiTHOCHO ITPOCTHUMHU, 3aTAJILHUHA
poliec X BUKOHAHHA BUABJIACTHCA HAI3BUUANHO TPY-
JIOMICTKMM JIJIS peaJtisarii BpyuHy. CaMe 11 06UucIIio-
BaJTbHA CKJIHICTH iCTOPUIHO 00MEIKyBasia MOKIUBOCTL
sacrocyBaHHsa MeToay JIi. Oco6auBo 1€ TPOABIIAETHCA
i Yac oImpaIoBaHHA BEJTUKOI KIJTBKOCTI PiBHAHbD, 110
BUHUKAOTH y Bunaakax JAPYII Bumux mopAmkis a6o
cucTeM 13 OLJIBII HIXK BOMA He3aJIeKHUMU 3MIHHUMMA.
Cawme Taki CkJamHi piBHAHHA Ta CHUCTEMH 3 6araTbMa
He3aJIeKHUMU 3MIHHUMU HalJacTilie BUHUKAITh Y Cy-
vacHiii 610J10Ti1, METUIINHI, TEOPETUYHIN 1 TPUKJIATHIN
(isumi. Jo TUIIOBUX MPUKIIAIIB HAJIEKATE CUCTEMA PiB-
usaub Has’'e—Crokca, 1110 € pyHIaMeHTaIbHIM Hab0poM
HemiHitHnx JPYII rinponuHaMiku, cuctemMa piBHAHD
XEeMOTAKCHCY, Biloma AK Mofiesib Kestepa—Cerels, axa
oIHCye PyX KJIITUH ab0 OpraHisMiB y BIiAIIOBigb HA Xi-
miusi curaanu. OcTaHHA MUPOKO BUKOPUCTOBYETHCS
IIJIA MOJIeJTIOBAHHSA MPOIIECiB, TAKUX AK IMyHHA BIifIIIO-
Bib, PO3BUTOK €MOPIOHIB, IOIINPEHHA 0aKTepiii TOIIO.

Y Takux cuUTyamiAax oco06JIMBO aKTyaJIbHUM € 3a-
CTOCYBAHHSA CyYaCHHUX CHUCTEM KOMITIOTEPHOI ayrebpu
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(CKA), zoxkpema Mathematica, Maple ra inmux, sxki
3a6e3IeuyTh aBTOMATU3AIIII0 IPOIeCy MOIIYKY CUMe-
TPiH i BHAYHO CIIPOIYIOTh BUKOHAHHA CUMETPIITHOTO
aHaJtigy. Ile, y cBoto uepry, BigKkpuBae HOBI MOIKJIU-
BOCTI [IJIA aBTOMATU30BAHOTO BUABJIEHHA CUMETPIil,
mo0ymoBH orteparopis JIi, iHBapiaHTIB Ta pelyKOBaHUX
pPiBHAHB. BuKopucTaHHA IOII0HUX ITPOrPaMHUX ceper-
OBUII] ICTOTHO 3MEHIIIye 00CAT aHATITUYHUX 00UNCIIEHb
1 MiHIMiBye PUBUK TeXHIUHUX IIOMUJIOK, IIT0 € 0COBJIBO
BaKJIMBUM ITPU po6OTi 3 6araToBUMIipHUMU Ta HEJTIHIil-
HUMU CUCTEMaMU PiBHAHb.

Kouuermirisa suposamrentus CKA y mportec mociti-
IPKeHHA cuMeTpill Ha0yBae 01/1bI101 aKTYaJIbHOCTI IpU
POo3MIAMI y3arajibHeHb Kiacuuauoro merorny JIi. A came,
31 BOPOBa/?KEeHHAM y3arajibHeHOI CMMeTpii, II0HAT-
Ts, 1110 (popMaIi30BaHO Ta HAOYJI0 MIMPOKOTO 3aCTOCY-
BaHHA B Teopil audepeHIiaJIbHUX PiBHAHD y APYTii
moJtoBrHI XX CTOJIITTA. Y3arajabHeHi CUMeTpil € HalIm-
PIINM KJIACOM JIOKAJILHUX CUMETPI 1 BKJIIOUAIOTh B cebe
Taki 61JIbIII BYy3bKi TUITN: KOHTAKTHI, JIi-BekyHna, Bu-
moro mMopAAKy. BoHU OMycKaroTh 3aJIE3KHICTh reHe-
paTopa cuMeTpii BiJl MOXiAHUX TOBIJIBHOIO0 HOPAIKY.
ITpu nboMy Taki cumeTpii He MIiCTATH iHTETpasiB a6o
TIOTEHITIaJIB, 0 BiApidHsAe IX BiJi HEJIOKAJIBHUX CMe-
Tpiit. [2, c. 286-388; 3, ¢. 252-300]

3romom, y 1969 porri yueni Batoman 1 Koyt y cBoiii
cratTi [4. c. 1026] 3ampoIioHyBaji MeTO]l aHaJIi3y He-
KJIACUUYHMX cuMeTpiii (non-classical symmetries) mude-
peHIlabHUX piBHAHL. OMHAK CyTTEB] MPUKIIAIN TAKUX
cuMeTpiit oA "HemiHianx JPYII s'apunucs misHimnme
y mparnsax I1. Oneepa Ta I1. Posenay [5, ¢. 108-109], saxi
BBEJIU TIOHATTSA «CJIa0K01» CUMeTPIl 1 TPUBEJIN TPUKIIA]
Takol cuMeTpii AJIA HeJTiHIHHOTO PIBHAHHA aKyCTUKU.
¥ pobori [6, c. 46] Dyruu i I{udpa samnposBaguiu Tep-
MiH «mopyiieHa» («broken») cuMmeTpis, AKAI KOHIIEIITY-
aJIBHO OJIM3LKUIH 0 IOHATE «HeKJIacuuHol» [4. ¢. 1026]
Ta «cjiabkoi» cumetpii [5, c. 108-109]. Yci Tpu — «He-
KJIACUYHA», «CJIa0Ka» Ta «II0pyIIeHa» — PO3IJIANAIOTHCA
SIK OKpeMi BUMIAIKA YMOBHOI CMeTpii. S3ToIoM Iii ITifI-
xomu Oysiv 06 €MHAHI ITiJT 3aTaJTLHOI0 HA3BOK0 Q-yMOBHA
cumeTpia nudepeHIiabHUX PiBHAHD. [[0HATTA yMOB-
HO1 iIHBapiaHTHOCTI 0CTATOUHO C(HOPMYBAJIOCA Y TpAaIli
®ymuua B.1. [7, c. 6-8] i Oysi0 meTasbHO BUKJIA[eHEe
B MoHorpadgii [1, c. 326-348].

Tumumii, cyuacHUiA, MeTOO OOCTIMKEHHA CUMeTPii
JPUYII e meron HenokanmpHux cuMetpiii. Ile ysarams-
HEHHA METOy KJIACUUYHUX CUMETPIH, 1110 JI03BOJIAE Bpa-
XOBYBATH 3aJI€KHOCTI Bif] iHTerpasIiB, IIOTEHITiaJiB a00
IHIMUX TI00aJIbHUX 3MIHHUX, AKI HE € JJOKAJbHUMU
(yHEKITIAMY 3BMIHHEX Ta iX Toxigquux. HeslokasbHi cuMe-
Tpii oTeHIliiiHOTO TUITY yBeneHi Biromanom, Kymeem
i Pimom [8, c. 806-808].

Icuye smauna kinbkicts nmakeriB CKA, axi sabes-
MeUyITh aBTOMAaTU30BaHe 00uncieHHA cuMmeTpiii JIi,
cumerpiit Jli-BekryHna Ta HEKJIACUYHUX CUMETPI.
Ocwnosi makeru Ta Moyt nory:xaux CKA misa amamisy
BrkaszaHux cuMmerpiii [JPYII ra ix cucrem, HaBegeHO
B Tabm. 1.
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Tabnuys 1
ITakeru Ta moayii CKA nisa mociaimxkenusa cumerpii JIi
. | Yzaramas- . Pozp’azannsa
Hassa maxkery / Touxosi . Hexnacuwuni
CEKA Pospoouux(m) HeHi CHCTE€MH BH3HA-
MOIYJIs cuMmeTpii ..| cumerpii .
camMerpii Ya/IbHUX PiBHAHb
DIFFGROB2 Maple Mansfield Hi Hi Hi Penyxiiisa
Liesymm Maple J. Carminati Tax Hi Hi ABromaruuno
SYMCAL Maple Reid & Wittkopf Hi Hi Hi Penyxiiisa
Macsyma
GeM Maple A.F. Cheviakov Tax Hi Tak Asromaruuno
SADE Maple Rocha Filho, Tax Tax Tak Asromaruuno
Annibal Figueiredo
PDEtools Maple E.S. Cheb-Terrab Tax Tax Tax ABTOomMaTu4HO
and K. von Bulow.
JetCalculus.m Maple I. Anderson Tak Tak Hi Tak
Lie Mathematica G. Baumann Tak Hi Tak Tak
LieBaecklund Mathematica G. Baumann Hi Tax Hi ABromaruuHo
MathSym Mathematica S. Herod, Tax Hi Tax Penyxrtia
G. Baumann
MathLie Mathematica G. Baumann Tax Tax Hi Penyxuia
PDELIE Macsyma Vafeades Tax Tax Hi Tax
SYM_DE Macsyma Steinberg Tax Hi Hi Partially
SYMMGRP.MAX Macsyma Champagne et al. Tak Hi Tak ABToMaTnuHO

Jcepeno: ckiraeno asropamu Ha ocHOBI [9, c. 141]

Ouesnno, 110 maketu SADE (Symmetry Analysis of
Differential Equations) Ta PDEtools BupisusatoTscs ce-
peq IHIINX 32 CBOIMU (DYHKITIOHATBHUMU MOKJIMBOCTAMI.
Hessaxarouu Ha Te, o SADE He € oitiiiamm Momysiem
Maple, BiH 3mM00yB MIMPOKY ITOITYIAPHICTE AK MOTY:KHUM

B0BHINIHINA 1HCTPYMEHT. Horo wacro 3aCTOCOBYIOTD [1JIA
aHaJTI8y CKJIAQHIMMNX a00 y3arajbHeHUX TUITIB CUMe-
TPi, B30KpeMa AeAKNX HEKJIACMYHUX BUIIAMIKIB, Y AKUX
mosxuBocTi PDEtools BusiBiisioThest 00MeskeHUME 260
noTpeOyIoTh 3HAYHUX PYYHUX BTPYYaHb, UB. TA0I. 2.

IlopiBuauua nmakeris SADE i PDEtools

Tabnuysa 2

Kpurepii

SADE

PDEtools

GeM

Tun nakery

3oBHIIHIHN (HeoDiiiHMiT)

Odimittaumit mogyns Maple

SoBHimrHI (HeodimidHmiT)

Knacuuni cumerpii

IToBua migrpumza

IToBua migrpumzka

IloBHa migTpumka

YsaranepHeHi cuMerT-
pii (kouTakTHi, Jli-
Bexnynna, Bumioro mo-
PAOKY)

IToBua migrpumza

IToTpebye pyuHoro BrpyuaHHA

TloBHa migTpumMka

Hexnacuuui
cuMeTpii

ITorenmiiiai Ta HeI0-
KaJIbHI CUMeTpil

YacTkoBa mMiaATPUMEA

He migrpumyrotbesa

IloBHa migTpumka

TaTepdeiic kopucryBaua

Komauguwuii, 3 rHyYKuMHI
OITI[IAMU

TarerpoBanmii y Maple, sapyunuit
1A 0a30BUX 3a7a4

Komauguwuii, 3 rHyukuMu
OITI[IAMU

HokymenTariisa

Hocuth oBHA, aHTJIOMOB-
Ha, Opi€HTOBaHA HA IOCJIi/I-
HUKIB, aHTJIOMOBHA

Odirittaa, mobpe cTpyKTypoBaHa,
6araToMoOBHA

IToBHa i3 mpuknagamu,
opieHTOBaHAa HA JIOCJIII-
HUKIB, aHTJIOMOBHA

ITlinTpumra Maple

Binsepcii Maple 13

BoynoBanwuii y Bci cyuacHi Bepcii

Bin Bepcii Maple 12

Twumnosi 3aayi cMMeTPIHOTO aHa-
nigy JPM®

¥YsaranpHeHi Ta yMOBHI
cuMeTpil

Knacuuni cumerpii,

Herpusianeai cumerpii

PeIyKIIis, OIIYK 1HBAPIAHTIB Ta IHBAPIAHTHUX PO3B’A3KIB, SHAXOMKEHHS IHTErPATIB PYXY,
MepIINX IHTErpaliB i KOHCEPBATUBHUX 3aKOHIB, po00oTa 3 cCTeMaMu PiBHAHb

IIponykTuBHICTE TpU AOCITIKEHH]
CKJIQHIX MOJeJieit

Bucoxa

Bumie cepenmboi

Bucoxka

Jrcepenio: po3poOka aBTOPiB
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¥ 1mporieci HAYKOBUX JOCIII3KEHb, II0B’I3aHUX 13 CH-
MeTPIHUM aHATI30M AudepeHITiaTbHUX PiBHAHB 13 Ua-
CTUHHUMHY HOXimHUMU, posinupenuii naker PDEtools,
OPi€HTOBAaHWI HA CUMBOJIIYHY 00POOKY TAKUX PiBHAHB,
MO:Ke OyTU e(eKTHUBHO TOTIOBHEHUI MOAYJIAMU IAKETY
DifferentialGeometry. OcranHiii BKIHOUYaE migTaKeT
JetCalculus pospob6iieHo crieriajbHo AJIA aBTOMAa-
THU30BAHOTO BUABJIEeHHA cuMmetrpiit JIi-Bexknyuna, 1ro
3HAUHO PO3IINPIOE MOMKJIMBOCTI aHAJII3y ITOPiBHIHO
3 6azoBuM (pyukrrionasiom PDEtools. Bin He 3aB:xou

BCTAHOBJIEHUI 32 3aMOBUYBAHHAM, ajie MOCTYIHUMN
SIK 30BHIIITHE TOTIOBHEHHS.

ITpu mocrmimxenHi QYyHKITIOHATBHUX MOKIUBOCTEH
MaKeTiB Ta PiBHIB iX e()eKTUBHOCTI 3aCTOCOBAHO Te-
TeporeHHy Metoauky. IIpoBegeHa HaykoBa po3Bigka
TiaTBepaMIIa IOTPedy IHKOPIIOPYBAHHA O0 aHAJIIZY CH-
metpiii cucrem JPM® HOBITHIX ITporpaMHUX 3ac00iB
KOMITI0TepHOI MaTeMaTuku. [locuieHHA KOHKaTeHAaITi1
CIIPUATHME aBTOMATH3AIlil ITPoIeciB aHaJIi3y HeJIiiB-
cbKUX cuMmetpiii cucrem JJPYII.
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THE IMPACT OF CUTTING FREQUENCY
WITH “HOT SCISSORS” ON HAIR
END SPLITTING

AMHI

Summary. The article presents a theoretical and comparative analysis of the impact of cutting frequency using the “hot
scissors” technique on the morphological condition of hair ends. The study is based on analytical, structural-functional, and
comparative approaches that allow for identifying the correlation between the degree of damage and the thermal cutting reg-
imen, individual hair characteristics, and parameters of thermal exposure. Special attention is given to microscopic signs of
cuticle and cortex alterations, as well as to the mechanisms of hair shaft sealing under infrequent procedures. The permissible
cutting frequency is analyzed with respect to hair structure, porosity, and moisture levels, using up-to-date trichological and
dermatological data. Negative effects of cumulative thermal stress are identified, including fatigue cracks and friction-induced
fiber degradation under high-intensity procedures. The synthesis of morphological data enabled the formulation of a differenti-
ated approach to thermal haircutting in salon practice, taking into account skin phototype, sebaceous gland activity, and prior
chemical treatments. The presented findings form a foundation for the standardization of thermal haircutting regimens and
the implementation of split-end prevention protocols. This article will be useful for practicing stylists, hairdressers, aesthetic
trichologists, instructors in hairdressing arts, and developers of personalized hair care programs in the premium beauty industry.

Key words: thermal haircut, hot scissors, hair splitting, hair shaft morphology, cuticle layer, thermal exposure, cutting fre-
quency, hair damage, aesthetic trichology, split-end prevention.

ntroduction. Amid growing interest in gentle,

function-oriented hair-care techniques that com-
bine aesthetic results with long-term preservation of
hair structure, thermocutting has come to the fore
as a technology with preventive potential. A haircut
performed with so-called “hot scissors” is presented
as a procedure that hermetically seals the hair ends
through targeted heat applied to the keratin shaft.
The approach is valued primarily for its ability to slow
delamination, enhance moisture retention, and increase
the perceived density of the fibres.

One of the pivotal parameters governing the
effectiveness of this method is the trimming fre-
quency incorporated into routine salon mainte-
nance. Although thermal tools are widely used in
professional practice, scientific insight into the mor-
phological dynamics of cut surfaces in relation to
thermocutting intervals remains fragmentary. The
lack of unified guidelines for how often “hot scis-
sors” should be employed hinders the development
of standardised service protocols and heightens the
risk of unnecessary thermal exposure to already
compromised hair fibres [4].

Theoretical analysis of this aspect is driven by the
practical needs of aesthetic-trichology specialists and
by the necessity of introducing evidence-based ap-
proaches into regular hair-care programmes for clients
with increased brittleness and a tendency toward split
ends. As demand for individualised care regimens —
particularly within the premium segment of the beau-
ty industry — continues to rise, optimising the fre-
quency of thermocutting becomes a crucial element of
sustainable reconstruction and prevention strategies.

This study analyses how the morphological con-
dition of hair ends depends on trimming frequen-
cy when the hot-scissor technique is employed, and
delineates the boundaries of the method’s effective-
ness and its limitations in light of current scientific
understanding of hair’s structural response to local
thermal exposure.

Materials and Methods. The present study is
founded on a methodology that integrates analytical,
structural-functional, and comparative approaches.
These frameworks enabled examination of the phe-
nomenon of hair-end splitting as the outcome of
complex interactions among chemical, thermal, and
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mechanical factors, including the frequency and tech-
nique of cutting with a thermal-sealing instrument.

The analytical approach was employed to isolate
the key physiological and structural alterations of the
hair shaft resulting from routine treatment with hot
scissors. In the work of T. Hirai et al. [5], it was demon-
strated that hair keratin responds to oxidative stress
by forming supersulfide bonds, rendering it particu-
larly susceptible to thermal loads. This finding justi-
fied treating thermal exposure not as a homogeneous
parameter but as a variable whose efficacy and safety
depend on application frequency.

The structural-functional approach provided a de-
tailed account of damage mechanics under conditions of
frequent thermal cutting. D. Taylor et al. [10] identified
biomechanical patterns of hair splitting, including crack
morphology and orientation in response to external
forces. The comparative method was applied to contrast
various thermal-processing techniques; L. G. Sakamoto
et al. [9] offered a comparative assessment of instru-
ments and protocols with respect to their impact on hair
integrity, thereby enabling risk differentiation between
high-frequency and low-frequency hot-scissor trims.

The source base encompasses investigations into the
thermal stability of hair proteins [5], cuticular layer dis-
ruption during chemical and thermal treatments [2], ef-
fects of aggressive environments on follicular structures
[3], and data on post-heat restoration of hair architec-
ture [6]. Textual interpretation methods were utilized to
extract pertinent descriptions of morphological chang-
es. With reference to C.G. Burkhart [1], the concept of
trichoptilosis was clarified as the clinical manifestation of
splitting due to keratin sheath compromise. Additionally,
L. Wilkinson et al. [11] described a visual assessment
protocol for heat-induced damage, which underpinned
the theoretical reconstruction of potential hair-end deg-
radation scenarios under repeated trimming.

Thus, the chosen methods and literature provided
a theoretical framework for reconstructing the mech-
anism by which trimming frequency with hot scissors
influences the morphological state of hair ends, relying
on experimentally validated data rather than direct
empirical verification.

Results. The results of the analysis demonstrate
a clear dependence of morphological alterations in
hair structure on both the method and frequency of
thermal exposure. Comparison of empirical data from
multiple studies enabled identification of qualitative
and quantitative parameters characterizing the extent
of hair-shaft damage when different types and intensi-
ties of thermal tools are applied. Particular attention
was paid to contrasting the condition of hair ends at
varied trimming frequencies and to the morphologi-
cal features recorded under microscopic examination.
Table 1 presents differences in cross-sectional shape,
degree of cuticle lifting, presence of microcracks, and
overall impact on fibre smoothness according to the
type of thermal treatment.

In the work of C.G. Burkhart [1], it is emphasized
that cuts produced by thermal treatment may exhib-
it smoother edges; however, the elevated temperature
leads to cuticle damage and the formation of fissure-like
deformations. J. N. H. de Paula et al. [2] describe cutic-
ular layer disruption following chemical straightening,
which in morphology resembles changes observed after
thermocutting. Conversely, Y. He et al. [3] report that
thermal exposure without concurrent chemical process-
es induces more selective cuticle degradation, concen-
trating alterations in distal segments. Furthermore,
T.M. Kim et al. [6] document attempts to restore fibre
smoothness after thermal damage, indicating that some
effects are reversible provided that procedural frequency
is limited. L. G. Sakamoto et al. [9] state explicitly that,
when comparing salon tools, damage from hot-scissor
use is lower than that from aggressive mechanical cut-
ting but greater than that from a controlled blade cut.

Table 2 summarises the prevalence of damage
along the hair length in relation to procedure fre-
quency.

As shown in Table 2, increasing the frequency of
thermal treatment corresponds with a rise in damage
occurrences and their advancement toward proximal
zones of the hair. This trend indicates diminished ef-
fectiveness of keratin-layer densification under repeat-
ed thermal load without adequate recovery time. Mi-
croscopic descriptions by D. Taylor et al. [10] confirm

Table 1
Comparative characteristics of hair morphology after different thermal treatment methods
Treatment Method Cross-Section Shape Degree‘ of Cuticle Microcracks Effect on Smooth-
Lifting ness
Hot scissors (single use) Densified, slightly convex Moderate Rare Moderately positive
Mechanical haircut Irregular, fibrous High Frequent Negative
(cold scissors)
Chemical thermal treatment Deformed Very high Massive Sharply negative
Combined straightening and Disrupted High Pronounced Negative
cutting
Use of restorative composition Densified Low Not detected Positive
after hot scissors haircut

Source: compiled by the author based on sources: [1; 2; 3; 6; 9]
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Table 2
Frequency of damage along the hair length depending on the intensity of cutting procedures
Cutting Frequency D.amage in Da{nage in Distal/I.’roximal In'terpreta.tion of
Distal Zone | Proximal Zone Ratio (%) Microscopic Data
Once every 3 months Minor Almost absent 90/ 10 Well-defined cut edge, no cracks
Once a month Moderate Minor 70/ 30 Moderate cuticle delamination
Twice a month or more Frequent Pronounced 55/45 Multiple fractures, cortex disruption

Source: compiled by the author based on sources: [1; 3; 9]

the formation of fatigue-type fissures under thermal
exposure, particularly when combined with elevated
environmental humidity.

Thus, the analysis established the relationship be-
tween morphological degradation of hair structure
and trimming frequency when using hot scissors. The
most pronounced alterations occur at high procedural
frequency, whereas controlled, infrequent application
may foster a more durable cut with reduced risk of
fissure development.

Discussion. The analysis of existing studies iden-
tifies two principal mechanisms through which the
frequency of thermocutting affects the structural in-
tegrity of the hair shaft: regulated thermal sealing of
the cuticle and cumulative thermo-frictional stress.
Each mechanism emerges under different cutting reg-
imens and exhibits distinct morphological signatures
at the levels of cuticle, cortex, and fibre surface.

In C.G. Burkhart’s study [1], a single application of
hot scissors at optimal temperature settings produces
a dense, moderately convex cut with a sharp boundary
and no microcracks. This phenomenon is attributed to
a “melting” effect at the cuticle edges, whereby scales
undergo partial thermal fusion. T.M. Kim’s work [5]
corroborates this, describing the formation of a smooth
zone in the heat-treated region via structural reorgan-
isation of sulfur-containing bridges in keratin. The au-
thors interpret this effect as a protective response that
prevents premature fibril splitting. J. N. H. de Paula
et al. [2] note that thermal treatment’s impact varies
with the hair’s pre-existing condition, chemical load
and damage from other procedures, emphasizing that
repeated thermocuts at frequencies higher than once
per month can negate the sealing effect by disrupting
surface regenerative mechanisms.

Conversely, under high-frequency regimens (twice
monthly or more), signs of cumulative frictional and

thermal damage appear, as documented by Y. He [3].
In particular, progressive cuticle delamination, emer-
gence of microcracks and cortical degradation — most
pronounced in proximal hair zones — are observed. L.
G. da G.S. Sakamoto et al. [9] detail via microscopic
analysis an increased density of structural defects near
the root under intensive repeat exposure. Moreover,
D. Taylor et al. [10] establish a correlation between the
degree of biomechanical weakening of the fibre and the
frequency of mechanical-thermal stress, highlighting
that constant heat disrupts the optimal hydro-lipid
mantle, reducing elasticity and increasing the risk of
longitudinal splitting during styling.

From this synthesis, key conditions emerge under
which thermocutting can serve as an effective corrective
method. Efficacy is most reliably achieved when the tech-
nique is applied to normal or moderately damaged hair
at a frequency not exceeding once per month. C.G. Bur-
khart [1] reports that this regimen minimizes cuticle
lifting and preserves a stable cut profile; additional
benefit is conferred by post-treatment use of restorative
formulations, as confirmed by T.M. Kim et al. [6]. Table
3 summarises the effectiveness parameters of thermocut-
ting according to treatment regimen and hair structure.

As Table 3 illustrates, thermocutting carries sig-
nificant risks for dehydrated, porous hair — especial-
ly in lighter phototypes — where high fibre porosity
and an unstable cortical layer can lead to irreversible
structural deformations under heat, as S. Heimbiirge
et al. [4] emphasise. T. Hirai et al. [5] likewise warn
of keratin’s heightened reactivity under oxidative load
when moisture is deficient.

Furthermore, limitations depend on scalp photo-
type and sebaceous-sweat gland activity: A. Mora’s
data [8] demonstrate that sebum composition and its
protective capacity vary across ethnic groups, influ-
encing the hair shaft’s thermal resilience. T. Matama

Table 3
Effectiveness Parameters of Thermal Cutting Depending on Regimen and Hair Structure
Hair Type Optimal Cutting Frequency | Expected Effect Potential Risks
Normal Once per month Split end prevention, | Virtually none if regimen is fol-
enhanced shine lowed

Brittle with micro-damage Once every 1.5-2 months

Possible increase in fissures under
thermal stress

Cuticle smoothing,
reduced fragility

Dehydrated, porous Not recommended

- High sensitivity to thermal stress

Source: compiled by the author based on sources [4; 5; 7; 9]
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et al. [7] corroborate this by examining follicular mor-
phology and cuticle-layer dynamics.

In summary, thermocutting remains a promising
method for split-end prevention and cosmetic enhance-
ment, but demands careful consideration of individual
biophysical parameters and strict regimen discipline.
These constraints must be rigorously applied when
developing client treatment plans in aesthetic-salon
practice, including within the NOBU Beautique Hair
& Spa format.

Conclusion. The study has enabled the systematic
organization and theoretical interpretation of current
perspectives on how trimming frequency in thermocut-
ting influences the morphological condition of the hair
shaft, considering biophysical, cuticular, and struc-
tural parameters. It was established that optimizing
the regimen for “hot scissors” application is a critical
factor in preventing split ends and achieving a durable
aesthetic outcome while maintaining cuticle integrity.

Analysis of morphological data reported in scientif-
ic sources revealed that, when thermocutting is per-
formed no more than once per month on normal or
moderately damaged hair, clear signs of end sealing
and slowed delamination are observed. In contrast,
excessive procedural frequency (two or more times per
month) is associated with cumulative alterations —
microcracks, disruption of the hydro-lipid layer, and

progression of damage toward proximal zones of the
hair fibre.

Comparative-structural evaluation of different ther-
mal treatment regimens indicated that the method’s
effectiveness depends on hair type, degree of porosi-
ty, scalp phototype, and sebaceous-gland activity. In
particular, thermocutting is not recommended for de-
hydrated, porous hair due to its high thermal sensi-
tivity and the elevated risk of irreversible structural
damage. Special attention was devoted to differenti-
ating the effects of thermocutting from those arising
from chemical, mechanical, and combined procedures,
thereby defining thermocutting as a comparatively
gentle yet strictly regulated corrective technique. The
importance of applying restorative formulations after
thermal treatment to support the cuticle’s protective
function was also underscored.

Thus, the theoretical model presented herein
demonstrates that the efficacy and safety of thermocut-
ting are determined by the cutting technology and
its frequency, individual morphotypic characteristics
of the hair, and accompanying treatment conditions.
Future research should focus on empirical validation
of these relationships, development of standardized
protocols for “hot scissors” application in salon prac-
tice, and elucidation of the biomechanical mechanisms
underlying thermal resilience in different hair types.
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MODERN COLOR IN FINE ART PHOTOGRAPHY:
BETWEEN SCIENCE, PERCEPTION
AND AESTHETIC EXPERIMENT

Summary. The article explores the phenomenon of modern color in fine art photography as a synthesis of scientific charac-
teristics (spectrum, temperature, CRI, color spaces) and the emotional-aesthetic impact on the viewer.

Color is considered as a language of emotions and feelings, a means of communication between the author and the viewer
that unites the physics of light, the psychology of perception, and artistic interpretation.

Using the author’s series “Texture in Nature as Abstraction” and “Ocean” as examples, the study demonstrates how color
moves from a technical domain into a philosophical one — becoming a tool of emotional and spiritual influence.

Key words: modern color, art photography, science, perception, aesthetic experiment

ntroduction. Color in photography is one of the
main means of artistic expression.

Isaac Newton proved that white light is a combina-
tion of all spectral colors (400—700 nm), while modern
science clarifies that color cannot exist without both
a light source and an observer.

It is the brain that interprets electromagnetic
waves as the emotional sensation of color.

For a photographer, color is not only a technical
characteristic but also a tool for conveying inner states,
energy, and atmosphere.

Thanks to modern technologies (extended color spac-
es, high color rendering accuracy — CRI, and calibrated
monitors), artists can create a complex emotional pal-
ette that influences the viewer on a subconscious level.

Purpose of the Study. The aim of this article is
to analyze modern color in fine art photography as the
interaction of three components:

1. Physical and scientific (spectrum, CRI, color
temperature);

2. Psychological (perception, emotional code);

3. Artistic and aesthetic (author’s interpretation
of color in creative series).

Materials and Methods. The research combines
scientific analysis with the author’s artistic practice.

Methods of comparison, visual observation, color
rendering analysis, composition, and experimental
photography were used.

The shooting for the series “Texture in Nature” and
“Ocean” was carried out during travels, mostly under
natural daylight conditions.

The author works with both a professional camera
and a mobile device, preserving the spontaneity of
composition and the natural quality of light.

After shooting, each image undergoes digital
post-processing in Adobe Photoshop, where the artist
adjusts color, tone, and saturation, creating her own
emotional and aesthetic interpretation.

The photographs are printed on Hahnemiihle Mu-
seum Grade paper, which ensures high color accura-
cy, tonal depth, and archival durability of the prints.

Results and Discussion

4.1. Light and Spectrum

Light is the foundation of color.

Scientifically, Isaac Newton was one of the first to
demonstrate that white light consists of multiple col-
ors. He created a dark room in which a narrow beam
of sunlight passed through a slit and was directed at
a prism. As the beam passed through the prism, it re-
fracted and dispersed into a sequence of colors — red,
orange, yellow, green, blue, indigo, and violet.

This experiment revealed the phenomenon of light
dispersion and proved that white color is not the ab-
sence of color but rather the combination of all wave-
lengths of the visible spectrum.
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Fig. 1. Visible Color Spectrum, 400-700 nm.

This discovery became the foundation of modern
optics and color theory. White light, reflected from
surfaces, shapes our visual perception of the world —
all the hues we see are the result of the interaction
between light and matter and of our visual system’s
response to different wavelengths.

Thus, color cannot exist without light, nor light
without color, as they represent two sides of a single
physical and perceptual phenomenon.

The range from 400 to 700 nanometers forms the
visible spectrum, where short wavelengths (violet and
blue) are perceived as cool, while long wavelengths (red
and yellow) are perceived as warm.

In photography, the interaction of these wave-
lengths creates spatial depth, mood, and the direction
of emotional impact.

Color Rendering Index (CRI)
and Temperature

The Color Rendering Index (CRI) determines
how accurately a light source reproduces the colors of
objects compared to natural daylight (100 CRI).

Although most of the author’s photographic series
were created under natural light, understanding CRI
remains important for maintaining color accuracy
during printing and exhibition.

Color temperature is measured in Kelvins (K):

The correlation between CRI and color temperature
directly affects the viewer’s emotional response.

The warmer the light, the more it evokes comfort
and intimacy; the cooler the light, the more it suggests
clarity, space, and detachment.

Understanding these parameters allows photogra-
phers to create emotional atmospheres through illu-
mination and tone.
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Fig. 2. Color Temperature and CRI Explained

Color as an Element of Abstraction

In the 21st century, artists such as James Turrell,
Uta Barth, and Wolfgang Tillmans experiment with
color as the material of light itself. They demonstrate
that color can construct space even without an object.

In contemporary art, color is no longer merely de-
scriptive — it becomes an autonomous field of energy,
perception, and emotion.

According to recent studies in art theory (Metro-
politan Museum of Art, 2023), for many artists of the
20th-21st centuries, color is no longer a symbol or
representation of an object but an independent object
of perception that can exist without figurative content.

This tendency is evident in contemporary abstract
photography, where artists explore not the subject but
the interaction of light, color, and texture.

Research in neuroaesthetics (What does the brain
tell us about abstract art?, PMC, 2021) shows that
viewing abstract color compositions activates the same
brain regions as emotional responses to music — the
limbic system, prefrontal cortex, and reward centers.

This suggests that abstract color art directly influ-
ences the emotional centers of the human brain, even
without a narrative context.

In the author’s series “Texture in Nature as Ab-
straction” and “Ocean”, color functions as a medium
for constructing new space — where physical matter
becomes the vibration of emotion.

Psychology of Color
Johann Wolfgang von Goethe regarded color as
“the deeds and sufferings of light,” while Johannes It-
ten saw it as “the reflection of the artist’s inner state.”

Table 1
Range of Color Temperatures (2700-9000 K)

Temperature (K) Light Characteristic Emotional Perception
2700-3200 Warm light Nostalgia, calmness
5000-6500 Neutral daylight Balance, harmony
7000-9000 Cool light Distance, depth
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Fig. 3. Tetiana Hordiichuk, Texture in Nature
as Abstraction, 2024

Modern research in neuroaesthetics (Zeki, 2014;
Palmer & Schloss, 2010) confirms that abstract color
activates the brain’s emotional areas even without
representational content.

In contemporary art photography, the approach
has changed: color no longer describes the object but
expresses emotional and spiritual experience.

Fine art photographers use color as a communica-
tive tool — conveying intuition, mood, and the depth
of feeling.

These associations are not fixed; rather, they de-
pend on context, personal memory, and the viewer’s
subconscious perception.

The Subjectivity of Color

Color perception is always subjective — it depends
on lighting conditions, context, physiology, and the
emotional state of the observer.

When working with color, the artist constructs not
only a visual image but also an “inner space” that de-
fines mood and atmosphere.

As Goethe wrote, “Colors are the deeds and suffer-
ings of light.”

Through color, the artist transfers their internal
rhythm to the visual field, creating emotional reso-
nance between the artwork and the viewer.

Fig. 4. Tetiana Hordiichuk, Ocean, 2024

Warm and Cool Colors: Spatial Perception

Cool Colors

Warm Colors

Fig. 5. Warm and Cool Colors in Spatial Perception

Warm and cool hues, contrasts, and transitions
shape how we perceive depth, proximity, and emotional
intensity within an image.

The Aesthetics of Contemporary Color
in Photography
In contemporary photography, color ceases to be
merely a means of realistic depiction — it becomes
a field of experiment and a symbol of authorial indi-
viduality.

Table 2

Psychological Perception of Colors

Color Psychological Effect Emotional Association
Red Stimulating Energy, passion
Orange Activating Warmth, joy
Green Harmonizing Balance, nature
Blue Calming Depth, trust
Violet Inspiring Intuition, creativity
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THE AESTHETIC SPECTRUM
OF CONTEMPORARY COLOR
IN ART PHOTOGRAPHY

Neon

Natural

Fig. 6. The Aesthetic Spectrum of Contemporary Color
in Art Photography

Fine art photographers consciously develop their
own language of color, creating unique palettes that
blend natural, synthetic, and digital tones.

This process gives rise to the concept of the “au-
thor’s color” — a recognizable element of personal
style, functioning as the artist’s aesthetic signature.

This new aesthetics emerges at the intersection of
science, technology, and sensory experience.

With advanced tools and extended color spaces
(Adobe RGB, ProPhoto RGB, DCI-P3), photographers

can manipulate color as precisely as musicians work
with tone and rhythm.

The contemporary author no longer merely selects
hues but constructs a color atmosphere — experiment-
ing with temperature, saturation, contrast, and light
to achieve emotional depth and spatial tension.

In fine art photography of the 21st century, color
becomes an autonomous artistic medium — a means
of meditation and contemplation, yet also an energetic
force shaping interaction between the viewer and the
artwork.

Conclusions

1. In fine art photography, color functions not only
as a technical element but also as a means of emotion-
al, spiritual, and intellectual self-expression.

2. The combination of natural light, artistic in-
terpretation, and digital processing forms a unique
aesthetic of modern color, where physical parameters
(spectrum, temperature, saturation) merge with psy-
chological perception.

3. Through modern technologies (Adobe RGB,
DCI-P3, Photoshop), artists can precisely control col-
or and convey personal emotional states and artistic
philosophy.

4. Color in contemporary photography serves as
a universal artistic language — integrating science,
perception, technology, and inner experience.

5. In the work of the modern photographer, color
becomes an aesthetic code — the pulse of their style,
emotions, and worldview.
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TEXHOJIOMN4YHI OCOBJINBOCTI
BUKOPUCTAHHA ®PE3 PI3BHUX TUITIB
(AIMA3HUX, KEPAMIYHUX, ABPA3UBHUX)
Y MPOLLECI 3HATTA WWTYYHUX NMOKPUTTIB

TECHNOLOGICAL FEATURES OF USING
DIFFERENT TYPES OF MILLING CUTTERS
(DIAMOND, CERAMIC, AND ABRASIVE) IN THE
PROCESS OF REMOVING ARTIFICIAL COATINGS

AHoTaUif. Y CTATTi p032ASHYTO TeXHON02i4HI 0COOANBOCTI BUKOPUCTAHHS PPE3 Pi3HNX TUNIB — AIMA3HMX, KePAMIYHNX Ta
abpasnBHUX — y NPOLECi 3HATTS LWTYYHUX MOKPUTTIB. AKTYQ/IbHICTb JOCHIg)KeHHs 3yMOB/IeHd NOTPebok0 Y nigBuLLeHHI egek-
TMBHOCTI Ta 6e3rneyHOCTi anapaTtHoi 06pobKu, 3MeHLLIeHHi py3uKy rnepezpiBy Ta MNOLIKOGKEHHS HATypaabHOI MoBepxHi. MeToio
pobOoTY € BU3HAYEHHS ONTUMA/IbHUX YMOB 3ACTOCYBAHHS Pi3HUX BUGiB pe3 3a/1exHO Big TUrY MOKPUTTS, iIHTEHCMBHOCTI pob0oTH
Ta OYiKyBAHOR20 Pe3y/bTaTy. Y goCaigxKeHHi BUKOPUCTAHO eKCriepuMeHTA/IbHI METOgH CrIOCTEPEXXeHHS, MOPIBHA/IbHO20 AHANI3Y
T OUiHKM 3HOCOCTINKOCTI iHCTPYMeHTIB. OTPUMAHI Pe3ynbTaTi NOKA3AAM, WO KOXeH TUM Ppe3 Mae CBOi TeXHO0RiYHI nepe-
Ba2u: anMasHi — 3a6e3meyyioTb TOYHICTb i KOHTPOILOBAHY 2IMOMHY 3HATTS; KePaMidHi — XaPAKTepu3yI0TbCs BUCOKOIO Ternio-
Boto CTabiNbHICTIO Ta KoMpopTOoM y poboTi; abpasvBHi — NpUgaTHi gns genikaTHoz0 WaipyBaHHs i PiHANbHO20 BUPIBHIOBAHHS.
[pakTuyHe 3Ha4YeHHs goCaigxeHHs Mo/Is2ae y BJOCKOHAIeHHI NPOLeCciB anapaTHoOi YncTku, onTumisauii Bnbopy iHCTpymMeHTIB
Ta NigBMLLEHHI IKOCTi 0OPOOKM LUTYYHMUX MOKPUTTIB.

KntouoBi cnoBa: Ppesn, WwrydHi nokpuTTs, AAMA3HI HACAgKK, kepamidHi gppesun, abpasnsHi matepianm, 06pobKka NoBepxHi,
anapartHa YuCcTKa.

Summary. The article examines the technological features of using different types of cutters — diamond, ceramic, and abra-
sive — in the process of removing artificial coatings. The relevance of the study is due to the need to improve the efficiency and
safety of hardware processing while minimizing overheating and surface damage. The purpose of the research is to determine
optimal conditions for applying various types of cutters depending on the coating type, workload, and expected result. Exper-
imental methods of observation, comparative analysis, and tool wear assessment were applied. The results showed that each
cutter type has its own technological advantages: diamond cutters provide precision and controlled removal depth; ceramic
cutters offer high thermal stability and operator comfort; abrasive cutters are suitable for delicate polishing and final surface
leveling. The practical value of the study lies in improving hardware cleaning processes, optimizing tool selection, and enhancing
the overall quality of artificial coating removal.

Key words: cutters, artificial coatings, diamond bits, ceramic cutters, abrasive materials, surface treatment, hardware cleaning.

I I ocTaHOBKa mpobisemu. [Ipo6iemMa Bu6opy  BHUCOKOI €(DEKTUBHOCTI pOOOTH 3 MIHIMAIBHUM PUSHKOM
OIITUMAJIBHOTO TUOY (PpPes3u mpu 3HATTI IITYyY-  IIOMIKOKEHHSA HATypaJIbHOI oBepxHi. HemocTaTHb0
HUX IIOKPUTTIB IOJIATaE y HEOOXIMHOCTI ITIOEMHAHHA  OOI'PYHTOBAaHUI BUOIp iHCTPYMEHTa MOXKE IIPU3BECTHU
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II0 IeperpiBy, HEPIBHOMIPHOTO 3HATTA MaTepiaay abo
rmepeauacHoro sHocy pesu. ToMy akTyasIbHUM € 10-
CITIHKEHHA TeXHOJIOTIYHUX 0COOITUBOCTEI (Ppes pisHuX
THUIIB 3 METOIO MiIBUIIEHHA AKOCTI Ta 6€3IIEUHOCTI TIPO-
ecy 06poOKH.

Anasi3z ocTaHHIX JOCITIIKEeHb 1 ImMyOJTiKaii.
Hocniguuku Borzangy et al. (2024) mpoBesiu cepiio
BUIIPOOYyBaHb Pi3HUX aJIMAa3HUX POTOPHUX IHCTPYMEH-
TiB 1 BCTAHOBUJIM 3HAYHY PISHUITIO B IXHIN «plKyUiil
e)eKTHUBHOCTI» 3aJIEKHO BiJl TUILYy Marepiajly, 30KpeMa
KepaMmiku uu cMoaucTux Kommoaulliii [1, ¢. 1]. Liu et
al. (2024) B cucreMaTUUHOMY OTJIA/I ITOKA3AH, IO
IIPOTPECUBHE 3HOIIEHHA aJIMAa3HUX OypCiB IPU3BOIUTD
JI0 3MEHIIIeHHA TOYHOCTI Ta IIBUIEHHA IIOPCTKOCTI
moBepxHi 06po6ku [2]. E1 Hoshy (2023) mopiBHAB Ke-
paMiuHi, aJiMasHi Ta TBepPHOCILIaBHI ()pesu, BUABUB-
IIIH, III0 KepaMidHi ITOKa3yITh HILKUY PLKyUdy 3maT-
HICTB, ajle MEeHII TPaBMYIOTh 00p00JIF0BaHUI MaTepial
3aBIOAKN M AKIIOMY KoHTakry [3, c¢. 1]. Ben-Hanan et
al. (2008) memomcTpYE, 110 Pi3HI THUIIX aJIMA3HUX OyPiB
MarTh BIIMiHHI MeXaHi3MU 3HOCY — a0pasuBHUI 3HOC,
BiilIapyBaHHA YACTHMHOK Ta MiKpoTpimunu [4, c. 77].
Kpim toro, Cuevas-Sudarez nokasas, 1110 6araTopasoBa
CTepUJTi3allid Ta MOBTOPHE BUKOPUCTAHHA BILUIUBAIOTH
Ha BTPATy aJIMa3HUX YaCTHHOK Ta 3MEHIIIEHHA TPOIYK-
THBHOCTI IHCTPYMeHTY 3 uacoMm [5, c. 2].

MerTo10 CTATTIi € BUBHAUEHHS TEXHOJIOTIUHUX 0CO-
OJIMBOCTEIl TA ONTUMAJIBHUX YMOB BUKOPUCTAHHA aJi-
MasHUX, KepaMiuyHuX 1 abpasuBHUX (ppes y Ipoiieci
BHATTA IMITYYHUX MOKPUTTIB JIA JOCATHEHHA MAaKCU-
MaJIbHOI e(DeKTUBHOCTI Ta 6€31meYHOCTI 00POOKH.

Marepianu i MmeTogu. Y I0CTiIKEeHHI BUKOPUCTA-
HO (hpesu TPHOX THUIIIB — aJIMa3Hi, KepaMiuHi Ta abpa-
3WBHI — 3 PiBHUM CTYIIeHEM 3€PHUCTOCTI, 110 ITPAITIo-
BaJIU IIPU IIBUAKOCTI obepTanusa Big 15000 mo 30000
00/XB Ha aKPUJIOBHUX i reJIeBUX ITOKPUTTAX. SIKiCTh 3HAT-
TSA OI[IHIOBAJIACH 3@ YaCOM 06POOKM, PiIBHOMIPHICTIO BU-
IaJIeHHA I1apy, TEMIepaTypHUMU 3MiHAMU MTOBEPXHI
Ta Bi3yaJbHUMMU ITOKA3HUKAMHU I[1JIiICHOCTI OCHOBHOTO
MarepiaJy.

Buxkian ocaoBHOro marepiaimny. @pesu 3 aimas-
HUM HanwieHHAM (200 IHCTPYMEHTH 3 a0pasUBHUMMU aJl-
Ma3HUMU YaCTUHKAMMU), AKI IIHMPOKO BUKOPUCTOBYIOTHCS
IUTS BHATTA WITYYHUX MOKPUTTIB, MAIOTh CIIEA(IUHY
BHYTPIIITHIO CTPYKTYPY Ta 0COOJIMBOCTI, 1110 6e3rocepe;i-
HBO BIUIMBAIOTH Ha IXHIO €(DeKTHUBHICTS 1 JIOBIOBIUHICTb.
3okpeMa, ajiMazHi 6ypi BUTOTOBJIAIOTH i3 MeTaIeBoi Ma-
TpuIli (4acTo HiKeseBoi ab0 iHIIOr0 MeTaJIEeBOTO CILJIa-
BY), Y AKY BKJIIOUEHI YACTUHKU HMPUPOTHOTO YU CUHTE-
TUUHOTrOo ajMasy. [1pu poMy po3Mip 3epHa, ILIBHICTD
po3moaily aJIMasHUX TPaHyJI, CIocib iX KpirsieHHA
Ta CTPYKTypa MeTaJIeBOT0 HOCiA — KJIIOUOBI YMHHU-
KM, III0 BUSHAYAIOTH PLKYUY 3[IaTHICTH IHCTPYMEHTA.
Taxk, nocimxeHHA T0KA3aJIH, 110 OLIBIITNI Po3Mip 3epHa
ayiMasy MoKe 3a6e3IieuyBaTH OLJIbII BUCOKY IIIBUIKICTh
BHUJAJIEHHA MaTepiaily, aje B TOH ke Jac MOXKe IIPU3BO-
IUTHU 110 GIJTBIIOT MIOPCTKOCTI 00p06JIeHol TTOBEPXHI a60
1o OLTBIIOI IMOBIPHOCTI MiKpoTpinuH [6, c. 10].
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IIpu 6araTbox po6oTax TaKO:K BiIMIiUeHO, IO 3 Ya-
COM — TIiCJIA KUTBKOX IIUKJIiB BUKOPUCTAHHSA UM CTEPU-
Jizarii — epeKTUBHICTh aJIMasHUX OyPiB BHIKYETHCA:
3a(hikCcoBaHO BiIIapyBAHHA UM BUBLIBHEHHSA aJIMA3HUX
YaCTUHOK, TIOIITKO/PKEHHA MeTaIeB01 MaTPUIli, HAKOIIH-
YeHHA a0pasuBHOTO CMITTA, 10 3MEHIIye e(DeKTUBHY
oty KoHrakry. Hanpukian, gocaimrenusa Dhari
Alenezi (2018) moxkasaJio, 110 Ipu 06pOOII CUHTEPO-
BaHol rupkoHii (3Y-TZP) dpesu 3 zeprom > 151 pm
3abesrieuyBaii HaMKpaIly MoYaTKOBY e(eKTUBHICTD,
asie micsia 100 ¢ criocrepirasiiocs 3BHUKEHHA MTPOAYK-
TUBHOCTI 014 Beix TumiB [7, ¢. 37]. Amamoriuno, moci-
mreHHsa Sary Borzangy ta cmiBaBropis (2024) ycrao-
BWJIO, 110 iHCTpyMeHTH 3 pisdHoio 3epHucTicTio (White
Z, KBlack, KBlue) matoTh 3HauHy pisHUIO B IIPOAYK-
tuBHOCTI: White Z mokasasia Hailkpallly I104aTKOBY
e(eKTUBHICTB ITPU 06POO6IIl [TUPKOHIEBUX KOPOHOK, B TOMH
gac Ak cyrnep-rpybosepauctuii KBlack kpamuiit niia
JIITIIO-TUCUITIKATY.

CTOCOBHO TEXHOJIOTIUHUX 0COOJIMBOCTEI: BUTOTOB-
JIEHHA aJIMa3HuX OypiB 3 BUKOPUCTAHHAM TEXHOJIOTIT
XiMiuHOTO ocampKeHHs anMasHoro mapy (CVD) mosso-
JIfie yHUKHYTU TPaAUIIHOI MeTaseBol MaTPUILi, 110
MICTHUTH HiKeJIb, XPOM 1 1HIIII MeTayy, AKI MOXKYTh ITi/]
gyac 00poOKU MOTPAIJIATA Ha IMOBEPXHI0 MaTepiay
a6o copuunHATH ajepriuni peakiii. [le mae mepesa-
Iy B ILIaHI YHUCTOTU OOPOOKM 1 IIOTEHITIIAHO JOBIIOTO
pecypcy iHCTpyMeHTa, ajie TaKOK ITiBUIIYE BAPTICTD
BUPOOHUIITBA.

Y KOHTEKCTI IIporecy 3HATTA IMITYYHUX IIOKPUTTIB
(HaTIpUKIa/, aKPUIIOBUX, reJieBUX a00 KepaMidHUX T10-
KPUTTIB) BA/KJIMBO BpaxoByBaTH, 1[0 ajiMa3Ha ¢pesa
TMOBUHHA 320€3MeYNUTH JOCTATHIO IIIBU/IKICTh BUTAJICHHA
IpU KOHTPOJII TeMIOepaTypu: HArpiB ITOBEPXHI MOKe
MIPU3BECTU [0 TEPMIUHOTO CTPECY, 3MIHU KOJIBLOPY a60
TOIIKOMKEeHHA 0CHOBHOT0 Marepiaiy. HocaimreHHA
B rajiysi CTOMAaTOJIOTIYHOI 00POOKM MOKa3aJIu, 0 Ha-
BaHTayKeHHA (TUCK HA ()pesy) 1 MIBUIKICTH 00epTAHHSA
MaiTh 3HAUYHUI BILUIUB HA e(PEeKTUBHICTDH; 30KpeMa,
OpU JOCTIiPKEeHH] BCTAHOBJIEHO, 1110 TTpubausHo 100 r
BYCUJLIIA € ONITUMAJIBHUM /1A CEPEIHBO3EPHUCTUX aJI-
Maguux Oypis [8, c. 7].

Omxe, micyMOBYOUM: e(PEeKTUBHICTD aIMAa3HUX
(bpes 1A BHATTA IMTYYHUX ITOKPUTTIB 3AJIEKUTD BijT
KOHCTPYKIIil iHcTpyMeHTa (po3Mip 3epHa ajiMasy, THII
MeTajieBoi MaTpuili abo BimcyTHicTs i1 y CVD-Bapi-
aHTax), peKuMy po0oTH (IIBUIKICTh, HABAHTAKEHHS,
OXOJIOIPKEHHSA) Ta CTaHy 1HCTpyMeHTa (KiJIBbKICTDb ITUKITIB
BUKOPUCTAHHA, YUCTOTA, CTAH 3epeH). ¥ HACTYITHIH
YaCTHHI CTATTi OyAe pPo3MIAHYTO KepaMiuHi ¢dpesu, ixHi
nepeBary i 00MekeHHA.

Kepawmiuni ¢ppesu Ak pisHOBUI 00pPOOHOT0 1HCTPY-
MEHTY OCTAHHIM YacoM JeHaJTi UacTile IPOroHYIThCA
SIK aJIbTePHATHBA TPAIUIIIHHUM aJIMasHuM abo TBep/Io-
cruiaBHUM (KapOioy) Hacagkam, 30KpeMa 3aBOAKH IXHIi
TMOTEHITINHIN 30aTHOCTI 10 MEHII iIHBa3WUBHOI 00POOKH,
BHIKEHOI'0 HArpiBy Ta OLIBII aKypaTHOTO 3HATTA II0-
kpurTiB. Hanpuknan, mocmimxernua Ahmed Z. El-Hoshy
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(2023) mopiBusIo Kepamiuni dppesu (Cera Bur) 3 TBep-
JIOCIJTAaBHUMU Ta aJIMasHUMU HacagKaMu Mpu 00pooIIi
CKJIOKepaMiUHHuX OJIOKIB 1 BCTAHOBIJIO, 1[0 X0Ua Kepa-
MiUHI TOKa3aJIy HUKYY IIBUIKICTh 3HATTA MaTepiagy
(0,18+0,08 r BrpaTtu macu npotu 0,40+0,07 r ma kap-
6imy i 0,5040,07 r myia anMmasy) — aJjie i 3adikcyBaiu
O1JIBIII M'AKY, MEHIII IIIUIbHY NLTi(YyI0Uy IT0BEPXHIO, 10
BKa3ye Ha OeJIIKaTHIMIUKA KOHTAKT 3 00p0o0JII0BAHUM
marepiasom [9, c. 3].

3 TOUKM 30py TEMIIEPATYPHOI CTIMKOCTI Ta TeIlIo-
BO1 6e3IIeKy, Xoua IPAMUX [MUPOKUX JOCIIIKEeHb caMe
U KepaMiuHuX )pes y CTOMATOJIOTil a60 Ipu 3HATTI
TIOKPUTTIB MaJIo, 3araJIbHI TeHIEHIIi1 B J1iTeparypi cBif-
Yarh, 1[0 MEHIIUI HATPIB ITi/] Yac 00POOKU JOCATAETHCA
IHCTPYMEHTaMHU 3 MEHIIIO0 a/ire3ier0 YacToK abo MeHII
arpecuBHUM KOHTAaKTOM 3i cTpyKTypor. Hampukian,
orysan y «Clinical Oral Investigations» (2023) migkpec-
JIIOE, 10 1HCTPYMEHTAJIBHI XapaKTepPUCTUKH (IIIBUIKICTE
obepTaHHA, HaBaHTAMKeHHA, 0X0JIOMKEeHHA) BiOIirpanTh
KJIFOUOBY POJIb y BUIIJIEHHI TeIJia, 1 MEHII arpecuBHi
IHCTPYMEHTH CTBOPIOIOTH MEHIIIe TEPMIUHOTO CTPECY
[10, c. 2278]. ¥V sraganomy pocaimxenni El-Hoshy
CTPYKTypa KepamMiuHoi (ppesu 3i creriaJibHUM J1e30M
(«blade design for smooth cutting») Gy;ia BimsHaueHna
AK TEXHOJIOTIYHO OpieHTOBaHA Ha MiHIMaJIbHE BTPY4YaH-
HA Ta 3MeHIleHe HarpiBauu4 [9, c. 4].

ITomo sHococTifikocTi, KepaMiuHi hpesu MaTh
CBO1 0COGJIMBOCTI: KepaMiuHa MATPUIIA € JKOPCTKIIII0I0
1 MEHIII II0JAT/IMBOIO 10 JedopMarrii, Hisk, HAIIPUKJIAL,
MeTaJIeBi Hocii, ajie IIpu [IbOMY BOHA MOKe Oy TH 61J1bII
YYTJIABOK0 A0 MIKPOTPIIIUH a60 CKOJIIB IIPU BUCOKHUX
MeXaHIUHUX HaBaHTaKeHHAX abo ymapax. Hampu-
KJiam, xoua B mocaimrenni El-Hoshy sasmaueno, 1o
KepaMiuHa ¢pesa «MOKe BBAKATUCH MEPCIIEKTUBHUM
1HCTPYMEHTOM [JIA MiHIMaJILHOI 00pO0OKM», BOTHOUAC
1l HIDKYA IBUOKICTE 00POOKM CBITUUTE IIPO Te, IO IIPHU
IHTEHCUBHOMY PEKHMi BOHA MOXKe MOCTYHATUCh aJl-
Mag3HUM 3a MPOAyKTuBHIcTIO [9, c. 2]. Takum ynHOM,

IIPY BUKOPUCTAHHI KepaMiuHUX (hpe3 peKOMEHIyeThCs
PEeKUM MEHIIIOT0 HaBaHTAYKEeHHSA, IHTEHCUBHIIIIE 0X0JI0-
IKEHHA Ta yBara 10 YUCTOTH KOHTAKTY, 1106 YHUKHYTU
IepeayacHoro 3Hocy abo CKOJIiB HOCIA.

OTixe, KepaMiuHi )pesy MOMKHA PO3IIAIATH AK 1H-
CTPYMEHT i3 mepeBaraMu B IJIAHI OLIBINI OeJTiIKaTHOL
00pOOKM Ta ITOTEHITIHHO MEHIIIOT0 HATPiBYy, HiK JeAKl
arpecuBHi ajIMa3Hi aHAJIOTH, IPOTe 3 OIIAAY Ha IXHi
XapaKTepUCTUKN (HIKYA IIBUIKICTD BUTAJIEHHSA, Uy T-
JIUBICTH T0 HABAHTAKEHHS) IXHe BUKOPUCTAHHA MAae
OyTH IeTaJILHO TEXHOJIOTIYHO 00T PyHTOBAaHUM — 3 ypa-
XYBaHHAM PEKUMIB 00POOKH, OXOJIOZKEHHA, TUILY 110~
KPUTTA Ta CTAHy OCHOBHOI'0 MaTepiairy [11].

AbpasuBHi (pesu (a6o abpasuBHiI HacagKu, HLTI(Y-
BaJIbHI UM TIOJTiPyBa/IbHI IHCTPYMEHTH) 3aCTOCOBYIOTHCSA
Tam, fe MoTpioHe MOCTYIIOBe BUPIBHIOBAHHSA, NLTI]Y-
BaHHA a00 JesTikaTHe 3HATTA TOHKUX IIapiB MaTepiairy
3 MiHIMaJIbBHUM PU3WUKOM ITOIIKOAKEHHS IT1/IJTOMIKA.
Taxi (ppesu 3a3BHUUAl CKIIATAIOTHECA 3 A6PA3KBHOIO 3€P-
Ha (oKcu[ aJTIOMiHiI0, KapOid KpeMHio, UM iHIIl adpa-
3WBHI Marepiayii) Ha HOcii (MeTaseBoMy, KepaMiuyHO-
My YU II0JIiMEPHOMY), iHOI B hopMi (pi6POBUX IUCKIB,
YaIioK M KpyTiB [6, ¢. 9]. ¥ mpoMucioBUX 3acTOCyBaH-
HAX abpaswBHI IHCTPYMEHTHU UYACTO BUKOPHCTOBYIOTH
IUIA BHATTA 3aJIUIIKOBUX HAIJIUBIB, BUPIBHIOBAHHA
TOBEPXHI, IOJIiPYyBaHHA Ta 00pOOKU KpaiB — 0COOJIMBO
y BUIIAJKAaX, KOJIM arpecuBHe pisaHHA HemopeuHe a6o
pusuKoBaHe (HATIPUKIIA, IS TOHKOTO aKPUJITY, KOMIIO-
3uTiB a60 JIakoapOoBOro IIOKPUTT).

Cdepa sacrocyBaHHA abpasUBHUX (Ppe3 OXOILIII0E
TaKi BUIIAIKU: OCTATOYHE BUPIBHIOBAHHA IOBEPXHI IIiC-
JIA TPYyOIIIoro 3HATTA, MIATOTOBKY 0 MOJIipyBaHHA a00
HaHECEeHHA IONAJIBIINX IMOKPUTTIB, 8 TAKOXK 00pOOKY
CKIamHUX (POPM UM 30H, JIe "KOPCTKI IHCTPYMEHTH MO-
JKyTb OyTH 3aHaaTo rpyoumu. Hanpukiian, y MeTaryprii
a0pasuBHI JUCKOBI IIITKU 3aCTOCOBYIOTH HJIA 00POOKU
KpaiB, acok i nuTiyBaHHA MOBEpPXHi 6€3 3HAUHOTO
BHATTA OCHOBHOTrO MaTepiamxy [11].

Tabnuuya 1

IlopiBHAHHA TeXHiYHNX MapaMeTpiB dpes PisHUX THIIIB IPU IHATTI IITYyYHUX NOKPHUTTIB

ITokasuuk / Tun dppesun

Anmvaszaa ¢pesa

Kepamiuna gpesa AGpasuBHa dpesa

Marepian po6ouoi yacTuHU

CuHTeTMYHMNI ajIMas, HiKe-
Jb0Be a00 TBEPIOCILIaBHE

Kap6ig kpemuiro, kopyH a6o
KBapIIOBUII TTiCOK

Oxcup IUPKOHIIO,
OKCH/ aJIFOMIHIiI0

TIOKPUTTS

CepenHaA MBUOKICTE 00ePTAHHA, 25000-40000 15000-35000 10000-25000

00/xB

Pisensn suocy micaa 100 mukitis, % 5-7 8-10 15-20

TemmeparypHa criiikicts, °C mo 900 mo 1200 mo 600

IHTeHCUBHICTL BHATTA MaTepiagy Bucoxka (rpy6e ounteHHs) Cepenus (memikarue Husbka (dinimua 06po6ra)
BHATTSA)

PiBensn Bi6parrii ITomipuwuit Huszbrmit MinimanbHMI

Kompopr ximienra mmig yac 06po0ku 3aoBiIbHIMI Bucoxwuit Hyxe BUCOKMIA

OnrumansHa cdepa 3acTOCyBaHHA
reJiiB, TeJI-JIaKiB

SHATTA TBEPAUX I'eJIiB, II0JIi-

ITonmipyBanus, inanbsue
BUPIBHIOBAHHSA TOBEPXHI

Pob6ora 3 remem,
AKPUJIOM, KOPEKIis
TOKPUTTIB

Jcepenio: aBTOPCHEA PO3POOKA
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KouTposs rinbunu 06podki 3 abpasuBHUME (pesa-
MU 3[IiMICHIOETHCA IIJIAXOM PETyJIIOBAaHHA ITapaMeTpiB:
3ePHUCTOCTI a0pas3uBy, TUCKY HA 1HCTPYMEHT, IITBUKOCTI
obepraHHA Ta yacy oopooku. MeHrr 3epHa a6o O
«M'SIKI» CITOJIYKH 326€e3I1euUyIoTh TOHKe 3HATTA 3 MiHi-
MaJIbHUM BTPYYaHHAM, HATOMICTb I'Py0i 3epHA IaTh
MIBUAIIHAIN ed)eKT, ajie i3 pU3rKOM HepiBHOCTeH abo 3a-
nupiB. BaskimBa posib HAJIEIKUTD TAKOMK TTOAAYI T 0XO-
JIOKeHHIO: abpasuBHe cepenoBuilie (PiauHa, TOBITPAHE
OXOJIOMIZKEHHSA) I0TIoMarae BUBOJUTH 3HOIIIEHI YaCTHUH-
KU Ta 3MEHIIYyBaTH JIOKAJIBHUH ITeperpis, 110 J03BOJIAE
Kpallie KOHTPOJIFOBATY ININOWHY 1 YHUKHYTHU IIePerpiBy.

IITono 6esmeuHoCTi AJIA HATYPAJBHOI ITOBEPXHIi
(HampuKIIag, HATYPAJIBLHOI MJIACTUHU HIrTA, 6230BOT0O
MaTepiajly UM OCHOBHU ITOKPUTTs), abpasuBHi (pesu
BBaJKAIOTHCA BiTHOCHO IATHUM BapiaHTOM: IIPU KOPEK-
THOMY Tig00pi 3epHa, PEKUMIB M aKypaTHOMY BelIeHHI
IHCTPYMEHTY MOKHA 3MEHIIINTH PUSUK MiKPOTIOPAIINH,
meperpiBy abo TeIIoBOro HoIIKom:xeHHA. [IpoTe icHye
PUBUK «BUPi3aHHA» ab0 ocjabJIeHHA OCHOBHOTO IIapy,
AKITO TUCK Y¥ Yac poboTH OyayTh HAIMIipHUMU, 260 AKII0
abpasuB 3aHaaTo arpecusHuii [11]. Bayuso, 11106 maii-
CTep 3aCTOCOBYBAB ITOCTYITOBUII MiAXi, KOHTPOJIIOBAB
TeMITepaTypy ITOBepxHi (HATIPUKIIA/, TTaJIbleM abo Tep-
MOTIApOI0) Ta He 3aTPUMYBaB iIHCTPYMEHT Y OTHOMY MICITi.

Orxe, abpasuBHi (ppesu — e IHCTPYMEHT, AKUI
Kpallle BUKOPHCTOBYBATH Ha eTarax «QiHiiry» abo ge-
JIKaTHOTO 3HATTS, KOJIU IIOTPiOHO 30eperTu I0BePXHI0
ITiIOCHOBY; TOJIOBHI TEXHOJIOTIUHI AKIIEHTH — ITPABUIb-
HUI BUOIp 3€PHUCTOCTI, KOHTPOJIb TUCKY, HAJIEIKHE 0XO0-
JIO?KeHHA Ta 00MeKeHHA Yacy KOHTAKTY 3 IIOBEPXHEIO.

BucHOBKH i IepCIeKTHBH MOJAJIbIIAX TOCJIi-
mxeHb. [IpoBeeHMil aHaTi3 T0Ka3aB, 10 BUGIP TUITY
(bpesu [1A BHATTA MITYYHUX ITOKPUTTIB Mae CyTTEBUI
BIUIMB Ha e(PeKTUBHICTh, 6E3IIEeUHICTh 1 AKICTb KiHIle-
BO1 00p00KY ITOBepXxHi. AyiMasHi ¢pe3u Big3HAYAITHCA
BHCOKOIO TOUHICTIO TA JOBTOBIUHICTIO, [0 POOUTH IX
ONITUMAJILHUMU [IJIA TPy00T0 BHATTA MaTepiay Ta po-
6oty 3 TBepaAUMU ITOKpuTTAMU. Kepamiuni ¢gpesu me-
MOHCTPYIOTh HAUKpAIY TeMIepaTypHy CTabLIbHICTD
1 KOMMOPT y BUKOPUCTAHHI, SHIIKYOUN PUSUK ITepe-
rpiBy I TIONMIKOMKEHHA HATypaIbHOI moBepxHi. A6pa-
3VBHI HACAJIKU 320€3MeUyI0Th JeJTiIKaTHe MM0JIipyBaHHA
Ta (piHabHe BUPIBHIOBAHHS, 3aBIAKH YOMY 1X IOILJILHO
3aCTOCOBYBATU HA 3aBEPIIAILHUX eTanax 00poOKM.

715 IpakTUYHOT0 BUKOPUCTAHHSA JOILJIBHO OPi€H-
TyBaTHUCA HA TUII TIOKPUTTA, iIHTEHCUBHICTh HABAHTA-
JKEeHHA Ta IHOUBIIYaJIbHI 0CO6JIMBOCTI ITOBEPXHI, Tia0U-
patoun pesy 3a MaTepiasoM, 3€pHUCTICTIO Ta (opMOI0
pobouoi uactuHu. ParionasibHe moeqHAHHA Pi3HUX
TUIIB (ppes y MeKax OJHOTO TEXHOJIOTIUHOTO IIPOIIECY
O3BOJIAE OOCAITA MAKCUMAJILHOI AKOCTI OUUIIeHHA 0e3
BTPATHU I[LTICHOCTI MiJOCHOBM.

IMoganbiri mocaimpKeHHA MOIJIBHO CIPAMYBATH
Ha po3poOJIEeHHA HOBUX KOMIIO3UITITHUX MaTepiaiB
s (ppes 3 HiABUINEHOK TEILJIOIPOBIIHICTIO Ta 3HO-
COCTIHKICTIO, OTITHMIi3aIlilo mapaMeTpiB IMBUIKICHOTO
peRuUMy o6epTaHHA, & TAKOK CTBOPEHHSA 1HTEJIEKTY-
aJIbHUX CHCTEM KOHTPOJII0 TeMIepaTypu Ta BiOparrii
y mpotieci 3HATTA TOKpUTTIB. Lle cripuATHME ITiBUIIEH-
HIO TOYHOCTI, KOM(OPTY Ta TOBrOBIYHOCTI iIHCTPYMEHTIB
y mpodeciiiHiil MpaKTUIL.
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DEVELOPING ADAPTIVE AUTOMATIC
CONTROL SYSTEMS FOR RAILWAY OPERATIONS
USING NEURAL NETWORK MODELS

Summary. This article reviews current methods for the automatic control of railway operations, focusing on adaptive al-
gorithms and neural network models. It examines how train motion is modeled mathematically, how adaptive control systems
are structured, and how neural networks can be used to estimate uncertainties in dynamic processes. Approaches to designing
neural network control algorithms are discussed alongside published studies that report improved control accuracy and lower
energy consumption. The article also identifies the main limitations of neural network technologies and outlines prospects for
integrating them into existing railway signaling and automation systems.

Key words: railway transport, railway operations, automatic control, adaptive control systems, neural networks, mathematical
modeling, neural network algorithms, train operation optimization, energy efficiency, railway safety.

ntroduction. Improving automatic control systems

for railway operations is an important way to increase
the efficiency, reliability, and safety of rail transport.
Changing operating conditions, external disturbances,
and complex process dynamics limit the capabilities
of conventional control methods, which rely on math-
ematical models with predefined parameters.

One promising solution is to use adaptive systems
built on neural network models. Such models can cap-
ture nonlinear relationships, predict the state of con-
trolled objects, and adjust control inputs as operating
conditions change. At the same time, the use of neural
networks raises issues of stability, control accuracy,
and compliance with safety requirements.

There is therefore a need for adaptive automatic
control systems for railway operations that improve
control accuracy and efficiency under uncertainty and
changing operating parameters.

Objective. This study aims to substantiate ap-
proaches to developing a neural-network-based adap-
tive automatic control system for railway operations
that improves control accuracy, energy efficiency, and
control stability under changing operating conditions.

Materials and Methods. The study draws on in-
ternational scientific publications and technical doc-
uments on the automatic control of railway transport,
mathematical modeling of train motion, and the appli-
cation of neural network technologies.

The methods used were comparative analysis, sys-
tematization of scientific data, mathematical modeling,
and analysis of adaptive control algorithms. The effec-
tiveness of the approaches considered was assessed on
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the basis of numerical simulation results reported in
published studies.

Results. Automatic control of railway operations
spans several interrelated functional levels: maintain-
ing safe headways between trains, regulating speed
and traction and braking modes, routing, and real-time
timetable adjustment. Each level relies on different
control methods, depending on the nature of the con-
trolled object, the availability of information about its
state, and the applicable operational constraints.

In European railway practice, automatic train pro-
tection is based on ETCS (European Train Control
System), which is part of ERTMS (European Rail
Traffic Management System). Its core functions are
supervising movement authorities, determining the
permitted speed profile, and intervening automati-
cally when the set limits are exceeded. Unlike auto-
matic train operation systems, ETCS is not designed
to optimize traction and braking; its main task is to
ensure safe movement within the authorized limits.
This distinction is set out in Commission Implement-
ing Regulation (EU) 2023/1695 [2].

In ETCS Level 1, information is transmitted to the
train at specific points along the track via Eurobalise tran-
sponders. The onboard equipment uses these data to con-
tinuously supervise compliance with speed restrictions.
Level 2 adds continuous radio communication between the
train and a Radio Block Centre, which issues movement
authorities and receives train position reports. Techni-
cal materials published by UNIFE also describe Level
2 variants with fixed and moving blocks, which differ in
how the safe distance between trains is determined [3].
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Fig. 1. Basic organization of information transmission in ETCS Levels 1 and 2 [6]

Figure 1 shows the basic organization of informa-
tion transmission in ETCS Levels 1 and 2.

The next functional level is Automatic Train Oper-
ation (ATO). Unlike ETCS, ATO generates train con-
trol commands, including acceleration, speed holding,
and braking. When ATO and ETCS are used together,
ATO drives the train within the limits supervised by
the safety system. Materials presented by the Euro-
pean Union Agency for Railways describe the ATO
over ETCS architecture, which involves interaction
between the traffic management system, trackside and
onboard ATO equipment, the Radio Block Centre, and
the traction and braking actuators [8].

Speed regulation relies on methods of classical con-
trol theory, including proportional-integral—derivative
(PID) control. A PID controller computes the control
input from the current error, the accumulated error,
and the rate of change of the error. The approach is
practical because it can be implemented at relatively
low computational cost. Control quality, however, de-
pends on the choice of gains and on the train’s dynam-
ics. Wang and Ou studied adaptive train control that
combines sliding mode and PID control [9].

More complex problems, which require meeting
speed restrictions and arrival times while minimiz-
ing energy consumption, are solved with optimal con-
trol methods. In their review, Zhu, Lu, and Li identify
three lines of research on energy-efficient operation of
high-speed trains: driving strategy optimization, time-
table optimization, and integrated optimization of both.
These studies take into account traction equipment
characteristics, track profile, speed limits, and run-
ning time. The authors view optimization algorithms
as a way to reconcile operational and energy require-
ments, not as a substitute for safety systems [11].

Mathematical programming methods play a major role
when multiple trains are controlled. Real-time resched-
uling problems may involve changing the train sequence,
arrival and departure times, and track assignments, as
well as maintaining passenger connections (Table 1).

Neural network models are a promising direction
in the automation of railway operations. According to
Tang et al., the largest shares of studies on artificial
intelligence in railway transport concern maintenance
and equipment diagnostics (58%) and traffic planning
and management (24%) [8].

Neural network methods can reveal complex rela-
tionships in operational data, predict the condition
of technical assets, and improve control algorithms.
Their use, however, requires verification of prediction
accuracy, operational stability, and compliance with
safety requirements.

Advances in automatic control also depend on the
integration of different technical systems. For example,
Siemens Mobility materials discuss the combined use
of a traffic management system (TMS) and ATO to
align the timetable with rolling stock operation.

Mathematical modeling of train motion is based on
a description of longitudinal dynamics that accounts
for traction and braking forces, train mass, running
resistance, and track characteristics. The study “A Ro-
bust Model Predictive Control for Virtual Coupling
in Train Sets” uses a dynamic model that captures
changes in train position and speed, actuator lag, and
external disturbances. This approach makes it possi-
ble to examine how the control system behaves when
operating parameters change [4].

Radial basis function (RBF) neural networks can be
used to account for uncertainties in the dynamic mod-
el. Guo et al. applied this method to estimate unknown
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Table 1

Comparison of control methods for railway operations

Method or system Application area

Main limitation

eters

ETCS Supervision of movement authorities and Does not by itself address optimal train driving
speed restrictions
ATO Automation of acceleration, running, and Algorithm depends on input data and predefined
braking constraints
PID control Speed holding and control of dynamic param- Controller gains must be tuned

Optimal and pre-

dictive control constraints

Generation of driving strategies subject to

Computational cost and dependence on model
accuracy

Mathematical pro-

gramming infrastructure resources

Timetable rescheduling and allocation of

Computational complexity grows with the number
of trains and constraints

Neural network

methods support

State prediction, identification, and control

Require high-quality data and verification of gen-
eralization ability and safety

Source: compiled from Regulation (EU) 2023/1695, the studies by Zhu et al. and Tang et al., and a review of train rescheduling methods

components of high-speed train dynamics, taking into
account interactions between cars and possible actua-
tor faults. The neural network model can approximate
complex nonlinear relationships that conventional
mathematical models do not fully capture [5].

An adaptive control system architecture may in-
clude a data acquisition and processing module, a neu-
ral network unit for uncertainty estimation, an adap-
tive controller, and traction and braking actuators.
Together, these components generate control inputs
based on the current state of the train. Speed supervi-
sion and safety functions, however, must remain with
independent protection subsystems.

Figure 2 shows the architecture of interaction between on-
board and trackside automatic train control subsystems.

The neural network adaptive control algorithm se-
quentially processes data on train speed, position, and
current running conditions, estimates deviations from
the reference values, and adjusts the control inputs.
Guo et al. proposed a method that combines adaptive
sliding mode control with an RBF neural network. The

neural network compensates for uncertainties arising
from changes in plant characteristics [5].

The algorithm estimates the train state, determines
the required traction or braking effort, and adapts the
controller parameters. The neural network is tuned ac-
cording to the chosen adaptation law. System stability
is established mathematically, which makes it possible
to judge whether the algorithm can be applied under
changing running conditions.

Guo et al. evaluated this approach on a simulation
model of the CRH380B high-speed train. According to
their results, compared with model reference adaptive
control (MRAC), the proposed algorithm reduced the
root-mean-square speed tracking error by 23.4% and
the position tracking error by 52%. These results were
obtained in numerical simulation and do not char-
acterize the performance of neural network control
systems in general [5].

These results indicate that neural network com-
pensation of uncertainties can improve the accura-
cy of train motion control. Further development of

Trackside Onboard
= 7 e e oo oenmneoeeona
. Details see ~ :
E subset 026 : Subset 034
¢ ! Track data + Traction/Brake
: Route setting R . Movement authority N command
¢ ETCS trackside ETCS onboard :
e ~ [
; Status report Position report : Subset 034
e i b3 Trrain status
[ Tms Subset 130 Train
Static & Dynamic
ETCS train data
Subset 131 Subset 126 Subset 130 Subset 139
Timetable Joumey profile Status report  Traction/Brake
Infrastructure R Segment profiles ] request
ATO trackside ¢ ATO onboard
(Subset 125) < (Subset 125) <
. S —— e
- " subsat st D Subset 126 i and v
Status report + Information requests Tra»ln{and vehicle
P! Status report information

Fig. 2. Architecture of interaction between onboard and trackside automatic train control subsystems [1]
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the algorithm must account for traction and braking
force limits, measurement errors, and system stability
requirements. It is particularly important to verify
controller performance under changing running pa-
rameters and external disturbances.

Experimental evaluation of neural network control
systems for railway operations relies mainly on sim-
ulation. Tests analyze timetable adherence, energy
consumption, stopping accuracy, and the convergence
speed of learning algorithms. To obtain comparable
results, the same route characteristics and running
conditions are used.

Lu and Liu simulated automatic train operation
using an improved deep Q-network (DQN) algorithm.
In their experiment, energy consumption decreased
by 15.75% relative to actual operation, and the con-
vergence speed of the algorithm increased by approx-
imately 37% [7].

Zhou et al. reported further results from a study of
speed optimization for high-speed trains using a neu-
ral network model. In some simulation scenarios, the
energy consumed in overcoming motion resistance fell
by up to 27.85% compared with conventional control
strategies [10].

The studies reviewed confirm the potential of neu-
ral network methods for optimizing train operation.
Differences in the modeled systems and evaluation

criteria, however, preclude direct comparison of the
reported figures. Assessing the effectiveness of the
system under development requires a dedicated com-
putational experiment with identical initial conditions
and a baseline control algorithm.

Future research should focus on improving neural
network control algorithms, increasing their resistance
to external disturbances, and adapting them to different
railway operating conditions. Particular attention should
be given to validating the proposed solutions on real
operational data, conducting field tests, and assessing
their compatibility with existing railway signaling and
automation systems. Practical deployment of these tech-
nologies requires evidence of their reliability and safety,
as well as a justification of their economic efficiency.

Conclusions. The analysis shows that the use of
neural network models in adaptive automatic control
systems can improve control accuracy and optimize
train operation. The international studies reviewed
indicate that such methods can reduce energy con-
sumption and compensate for uncertainties in dynam-
ic processes. Practical deployment of neural network
algorithms, however, requires further verification of
control stability, reliability, and safety. A promising
direction is the integration of neural network models
with conventional controllers and with independent
railway safety systems.
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