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UNLOCKING ACADEMIC CAREERS scholar

IloBHuit 6iGiorpadiunmii onuc Beix crareit MisKHAPOIHOT0 HAYKOBOTO KypHAITLY «|HTepHayKa» IIpecTasiie-
Ho B: Index Copernicus International (ICI); Polish Scholarly Bibliography; ResearchBib; Turkish
Education Index; HayxoBa nmepioguka Ykpaiumu.

JKypHan zapeecTpoBaHO B MIXKHAPOSHUX KaTAJIOTaX HAYKOBUX BUIAHD TA HAYKOMETPUUYHMX 0a3ax JaHMX:
Index Copernicus International (ICI); Ulrichsweb Global Serials Directory; Google Scholar; Open Academic
Journals Index; Research-Bib; Turkish Education Index; Polish Scholarly Bibliography; Electronic Journals
Library; Staats- und Universitéitsbibliothek Hamburg Carl von Ossietzky; InfoBase Index; Open J-Gate; Aca-
demic keys; Haykosa nepioguka Yrpaiuu; Bielefeld Academic Search Engine (BASE); CrossRef.

B sxypHaJti ommy6s1ikoBaHI HAyKOBI CTATTI 3 aKTyaJIbHUX TPOOJIEM CyUYacHOI HAYKU.

Marepianu my6IiKy0TbCSA MOBOI OPUTIHAJY B aBTOPCHKIN PEIaKIIii.

Penaxriia He saBxmIu MOIijIA€ IYMKH 1 TIOTJIAAMA aBTOpa. BiAMOBIMAaIbHICTL 32 JOCTOBIPHICTh (hAKTIB, iMeH,
reorpa(iuHUX HA3B, IIUTAT, [P Ta IHIITUX BiOMOCTEH HECYTh ABTOPU IIyOIIIKAIIIA.

¥ BignosigHOCTI 13 3akoHOM YKpaiuu «[Ipo aBTopchbke IpaBo i CyMIKHI ITpaBa», IPU BUKOPHUCTAHHI HAYKOBUX
ifmeit 1 MaTepiasiB i€l 36ipKH, ITOCUIAHHA HA aBTOPIB TA BUAAHHSA € 000B A3KOBUMHU.
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Pedaxuiiina konezis:
TNostoBa pemaxiriiinoi kosterii: Kamincbka Teraua I'puropiBHa — JOKTOP €KOHOMIUHMX HAYK, IIPodecop
(Kuis, Ykpaina)
3acTymHUK ToJIOBU pemakiliiinoi koserii: Kypuiao Bomogumup IBaHOBHY — [OKTOp IOPUANYHUX HAYK,
mmpodecop, 3aciry:keHuit opuct Yrpainu (Kuis, Yrpaina)
3acTyImHUK ToJ10BU pefakitiitaoi koserii: Tapaceunko Ipuna OsekciiBHa — TOKTODP €KOHOMIUHUX HAYK,
npodecop (Kuis, Yxpaiua)

Po30din «<EKOHOMIYHI HayKu»:

Yinen pemaxkiriiiaoi koserii: Ajsies Illadga Tuduric orstm — qOKTOpP €KOHOMIUHKUX HAYK, Tpodecop, YieH
Panu — mayxosuii cekperap ExcriepTHol pagy 3 ekoHoMiuHMX Hayk Buroi Arecraritinoi Komicii mpu IIpesu-
menToBi Asepbaimxanceroi Pecriyosiku (Cymrait, Asepbaiimkanceka Pecrry6irika)

Yien pemakiiiizoi kosierii: Bamaurok Isan @egopoBUY — JOKTOP €KOHOMIUHHUX HAYK, ITpodecop (IBa-
HO-OpaHKIBCBE, YKpaiHa)

Uisten penmakriitinoi kosterii: Bapmam Cepriit BotoguMupoBHUY — MOKTOP €KOHOMIUHMX HAYK, ITpodecop
(Kuis, Ykpaina)

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

Unen pemaxiiitaoi kosterii: Bensamos Tanar EnBepoBry — 0KTOp €KOHOMIUHUX HAYK, motieHT (Kuis, Ykpaina)

Yien pepaxiriiiaoi koserii: BmoBenko Harania MuxaiiiBHa — TOKTOP €KOHOMIUHMX HAYK, podecop
(Kuis, Ykpaina)

Uiten penakriitinoi kosterii: ['o6auk Bomogumup BacuiasoBHY — JOKTOP €KOHOMIUHUX HAYK, KAHIAIAT
(dimococrrnx HayK, Tpodecop, 3acityxeHunii ekoHoMict Yrpainu (Mykauese, Ykpaina)

Uisten penmakititinoi kosterii: I'puabko Asuta IlaBiiBHA — MOKTOP €KOHOMIUHUX HAYK, mpodecop (Xapkis,
VYkpaiua)

Uiten penmaxkiriiiaol kosterii: I'ymasnenko JIro6oB BacuiiBHa — OKTOp €KOHOMIUHHUX HAYK, mTpodecop (Biu-
HUIA, YEKpaiHa)

Yiten pemaxkiriiiaoi xosterii: Jdepiit Bacunas AHTOHOBHY — [OKTOP €KOHOMIUHUX HAYK, mpodecop (TepHo-
iIb, YKpaiHa)

Ynen penakiiiinoi kosterii: Jleancexkno Muxkosia IIaBjioBUY — MOKTOP €KOHOMIUHUX HAYK, ITpodecop,
ueH-kKopecnoHaenT MixkHapomHol akageMii iHBeCTHITIN 1 eKOHOMIKK OyqiBHUIITBA, akameMik Axamgemii Oymis-
HUIITBA YKpaiHu Ta YKpaiHCbKol TexHoJoriunoi akamemii (Kuis, Ykpaina)

Ynen penakiiiizoi koserii: JImurpenko Ipuna MukosaiBHa — JOKTOP €KOHOMIYHHUX HAYK, ITpodecop
(Kuis, Ykpaina)

Unen penakiritinol kosterii: paran Omena IBaniBHA — OKTOp €eKOHOMIUHUX HAYEK, rpodecop (Kuis, Yrpaina)

Uiten pepaxiitinoi kosterii: Emine Jleiia Kuar — mokTop eKoHOMIUHUX HAYK, moieHT (Typeuunta)

Uisten pemaxkiriiinoi koserii: €Edimenko Hagia AnaTosiiBHA — IOKTOpP €KOHOMIUHMX HAYK, mmpodecop (Yep-
Kacu, YEpaiHa)

Uisten pemaxkiiiinoi Koserii: 3apyubka OQuena IlaBmiBHa — HOKTOP eKOHOMIUHUX HAYK, Ipodecop (dHimpo,
VYkpaiua)

Uiten pemakiritinoi Koserii: 3axapin Cepriit BoromuMupoBuY — T0KTOP €KOHOMIUYHUX HAYK, CTAPIIHE
HAyKOBU cIriBpobiTHUEK, mpodecop (Kuis, Ykpaina)

Usten pemaxirititoi kKosierii: 3esicko Inna MuxaiiiBHA — JOKTOP €eKOHOMIUHUX HAYK, IPodecop, aKkaaeMik
Axanemii ekoHoMiuHuX Hayk Ykpainu (Kuis, Ykpaina)

Uiten pemakiitiaoi koserii: 3ock-Kiop Mukosa BamepiitioBruu — JOKTOp €eKOHOMIUHKUX HAYK, ITpodecop
(ITonraBa, Yrpaiua)

Ynen penakimiiinoi kosierii: Inbuyk ITaBmo I'puropoBuy — 0KTOP €KOHOMIUHUX HAYK, oeHT (JIbBIB,
VYkpaiua)

Usen penaxiriiinoi kosterii: Kapimkymnos dKacyp IMman6oeBuy — mokTop eKoHOMIiUHMX HayK, morteHT (Tarm-
keHT, Pecriy6itika Y30exucram)

Yien pemaxiriiiaoi kosrerii: Kimouan B’sueciiap BacuiaboBUY — JOKTOP €KOHOMIUHUX HAYK, ITpodecop
(Muxosais, Yxpaina)

Uisen pepaxiriiiaoi kosrerii: Kommmok Oxcana IBamiBHA — OKTOp eKOHOMIUHMX HAYK, mpodecop (JIbBiB,
VYkpaiua)

Uisten pemaxiritinoi kosterii: KpaBuenko Onbra QnexciiBHA — JOKTOp €KOHOMIUHMX HayK, mpodecop (Kuis,
VYkpaiua)

Uisten pemaxiritinoi kosterii: Kypmimo Jlrommuina IsmmopiBHa — M0KTOp eKOHOMIUHMX HayK, rmpodecop (Kuis,

VYkpaiua)
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Ysren pemakriiiinoi koserii: Kyxmnenko Oser BacuiboBHY — [TOKTOP €KOHOMIUHMX HAYK, ITpodecop (Kuis,
Yxpaina)

Ysen pemaxiriiinoi koserii: JIoiiko Banepia BikTopiBHa — I0KTOp €KOHOMIUHUX HAYK, mpodecop (Kuis,
Yxpaina)

Ynen pemaxkriitinoi koserii: JlJoxanosa Harana OsiekciiBHA — TOKTOP eKOHOMIUHUX HAYEK, mpodecop (JIbBiB,
Yxpaina)

YjieH pegaxiiiitoi koserii: Manxix Mukosna MocHmoBrY — H0KTOp €KOHOMIUHIX Hayk, mpogdecop (Kuis,
Yxpaina)

UYisten pepaxiiiiinoi kosierii: Miryc Ipuna IlerpiBHAa — M0KTOp eKOHOMIUHUX HayK, mpodecop (Hepracu,
Yxpaina)

Ysen pemakriiiinoi koserii: Himenko Biramiit CepriitoBuy — qoKTOp eKoOHOMIUHUX HayK, moreHT (Omeca,
Yxpaina)

Ysen pemaxiiiiiaol koserii: Omitiank Onexkcanap BacuiaboBuY — OKTOP €eKOHOMIUYHUX HAYK, IIpodecop
(XapkiB, Ykpaiua)

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

Ysen pemaxiiitiaoi koserii: Oxpimenko Irop BiTasmifioBud — 0OKTOp €KOHOMIUHHUX HAYE, podecop (Kuis,
Yxpaina)

Yien pepaxkiriiiaoi kosrerii: Ilacka Irop MukosiaiioBu4 — JOKTOP €KOHOMIUHMX HayK, mpodecop (Bina
IepkBa, Yxpaina)

Ysen pemaxiriitaoi koserii: PagymoBa Karepuuaa MukosiaiBHa — QOKTOP €KOHOMIUHHUX HAYK, ITpodecop
(Kuis, Ykpaiua)

Ysen pemaxiiiiinoi koserii: Pamebkmit Augpii FOpiitoBuuy — OKTOp €eKOHOMIUHMX HAYK, mpodecop (Kuis,
Yxpaina)

Ysen penaxkiriiiuoi kosterii: CesniBepcroBa JIrommuia CepriiBHa — 0KTOp €KOHOMIUHUX HAYK, ITpodecop
(Kuis, Ykpaiua)

Yisten pepaxiriitaoi kosterii: Ckpunuuk Maprapura IBaniBHa — T0KTOpP €KOHOMIUHMX HAYE, ITpodecop
(Kuis, Ykpaiua)

Ysen pepaxiitiaoi kosterii: Cmoutin Irop BameHTHHOBHY — MOKTOpP €KOHOMIUHUX HayYK, ITpodecop (Kuis,
Yxpaina)

UYisen pemakiiiinoi koserii: Cyamosa Onecsa OmexkcaHapiBHA — OKTOP €KOHOMIUHUX HAYK, IIpodecop,
akameMik Axkamemii ekoHOMIUHUX Hayk Ykpainu (Kuie, Ykpaina)

UYsen penmaxkriiinoi kosterii: TaukmeBcska Haramia CraHiciiaBiBHA — OKTOP €KOHOMIUHHUX HAYK, ITPO-
(ecop (Xepcon, Yrpaiua)

Ysen penaxiiiinoi kosterii: Tokap Bosogumup BoroguMupoBHd — T0OKTOp €KOHOMIYHUX HAYK, ITpodecop
(Kuis, Ykpaiua)

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

Ysen pemaxiriitaoi koserii: Ym:keBcebKa JIrogmuiaa BitasiiBHa — JOKTOp €KOHOMIUHHUX HAYK, ITpodecop
(GKuromup, Yepaina)

Uien penaxiiiitoi Koserii: llleruyk ApociaaB BacuiaboBUY — qOKTOP €EKOHOMIUHUX HAYK, CTAPIIUI HAY-
KoBUI criBpoOiTHUK, morieHT (HoBoBosnuchE, Bostnucbka 0041., YEpaina)

Ynen pemaxiiiinol koserii: llmakapyk Jligia BacumiBHa — MOKTOp €KOHOMIUHMX HAYK, TPO(ecop, UiIeH-Ko-
pecrioagenT HAH Vkpaiuu (Kuis, Ykpaiua)

Ynen pemaxkiriiiaoi kosterii: Illmax BasenTrnH ApkagiiioBHY — IOKTOP eKOHOMIUHMX HaAyK, mpodecop (Kuis,
Yxpaina)

Ysen pemaxiiiiiaoi kKosterii: CKkpuHBKOBChKHI Pyciian MuKoJIaiioBAY — KaHIWIAT €KOHOMIYHMX HAYK,
mpodecop (JIbBiB, YEpaina)

Yisen pemaxiriitaoi kosterii: Cyaronos Illepanu HypanueBud — fqoxTop (istocodii 3 eKOHOMIUHUX HAYK
(PhD) (TamkenT, Pecry6itika Ya6ekucram)

Ysren pemakriiinoi koserii: Peter Bielik — Dr. hab. (Ciiosarepka Pecrry6irika)

Ujien penakuiiiaoi kosterii: Eva Fichtnerova — University of South Bohemia in Ceské Budgjovice (Uecbka
Pecmiy6uika)

Yien pepmaxmiiinoi koserii: Jozsef Kaposzta — Dr. hab. (Yropuguua)

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

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

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

Yiten pemakiiiinoi kosierii: Natalia Wasilewska — Doctor of Economic Sciences, professor UJK (ITosibia)



Po30din «IOpuduuni nayxku»:

Usten pemakitiiinoi kosierii: ApicroBa Ipuuaa BacwiaiBHa — MoKTOp 0OpUAUYHUX HayK, mpodecop (Cymu,
VYkpaiua)

Uisen pemakriiiinoi koserii: Boumapenko Irop IBaHOoBHY — [TOKTOP IOPUIUYHUX HAYK, ITpodecop (BpaTuc-
nasa, CioBarpka Pecriy6itika)

Yiten pepaxiiiiaoi koserii: ['amyusko BasmenTnn BacuasoBuY — OKTOP HOPUIUYHUX HAYK, ITpodecop
(Kuis, Ykpaina)

Uisen pemakitiiinoi kosterii: I'omoBko Osiekcanap MUKOJIAHOBHAY — TOKTOP IOPUANYHUX HAYK, Ipodecop,
saciy:xeHu opuct Yipainu (Xapkis, Ykpaina)

Unen penaxiititoi Koserii: I'poxonscskuit Bomoguvmup JIrogBHroBHY — MOKTOP IOPUAUYHUX HAYK, IIPO-
ecop (Opeca, Ykpaina)

Uien pemaxiitinoi kosierii: Aymni6a €srewia BosoguMupiBHa — M0KTOp IOPUAMYHUX HAYK, Ipodecop
(PiBue, YkpaiHa)

UisteH pemaxiritinoi koserii: Imanau Maromen Hari — okrop oopuaquuHux HAYK, Tpodecop (Asepbaiimua)

Uisren pepakiiiinoi koserii: Kamo:xxuauit PocTuciiaB AHApiHoBHY — [JOKTOP IOPUAUUHUX HAYK, ITPodecop
(Kuis, Ykpaina)

Uien pemakiriitaoi kosierii: Kmemmapesknit Mukosa MUKOIaiOBHY — IOKTOP HOPUANYHUX HAYK, TIPO-
decop (Kpusuii Pir, Ykpaiua)

Uisten pemaxiriituol koserii: Kpapuyk Map’aaa IOpiiBaa — mokTop oopunnauux Hayk, mpodecop (Tepwo-
Ik, YKpaiHa)

Uisen pemakriiiinoi kosterii: Kypuiao Inna BosoguMmupiBHa — QOKTOp I0PUAUUHUX HAYK, mpodecop (Kuis,
VYkpaiua)

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

UisteH pemaxiiiiinoi koserii: Jlopemana [ixaui Aryipe — mokrop mpasa, mmpodecop (Itamiticeka Pecry6utika)

Uisten pepaxiiiiinoi kosterii: Jlopeunmaiiep IlIredan — mokrop puanYHUX HAYK, mpodecop (AyrcOypr,
deneparuBHa Pecniy6stika Himeuuwnna)

Yisen pemaxiiitiaoi kosterii: Measamuyk Oabra @egopiBHa — OKTOP IOPUAUUYHUX HAYK, Tpodecop (Bin-
HUIA, YEKpaiHa)

Usren penaxiiiinoi kosterii: Mycradazane Aiiren IHrimaé — moKTop IOPUAUIHUX HAYK, TIPOGecop, JUPEKTOP
Iacruryry tipaBa Ta mpas goguau Hartionaneaoi Akagemii Hayk Asepbaiimxany, memyrar Miuri Memxiaicy
Asepb6aiimkancekoi Pecriy6tiku (Asepbaiimxan)

Uisten penaxkiriiiuoi kosterii: Mymenok Bikrop BacuiasoBuY — MoKTOp I0pUINYHUX HAYE, Tpodecop (Kuis,
VYkpaiua)

Uisten penaxkiriiiuol kosrerii: OBuapyxk Cepriii CraHiciaBoBHY — [JOKTOD IOPUINYHUX HAYK, moreHT (Kuis,
VYkpaiua)

Uisten pemaxiiiinoi kosterii: OMensuyk Bacuiabs AHAPioBHY — [JOKTOP IOPUAUIHUX HAYK, mpodecop (Kuis,
VYkpaiua)

UYisten pemaxiritinoi kosterii: Ocranenko Ouekciit IBaHOBHY — MOKTOp IOPUAUYHUX HAYK, Ipodecop (JIbBIB,

VYkpaiua)

Uisen pemakriiiaoi kosierii: [ImBoap FOpiit IropoBuy — mokrop (disocodii B ramysi mpaea, gouent (Kuis,
VYkpaiua)

Usen penaxriiiaol koserii: Ilosuaxkos Cnaprak IleTpoBuu — MoKTOp I0PpUAUUHUX HAYK, HoIleHT (Binuuis,
VYkpaiua)

Uien pemaxiriiiaoi koserii: CeiTmumuanit Onexcanap IlerpoBuy — T0KTOP I0OPUAUUYHUX HAYK, ITPOdecop
(Kuis, Ykpaina)

Unen penaxiiitizoi kosterii: Cumop Bikrop JAMITPOBIY — TOKTOP IOPUIMYHIX HAYK, podecop (YepHibrl, Ykpaina)

Uiten pepaxiiiiaoi kosterii: Oumidiauk Anarosriin OXuMoBHY — KaHIUIAT OPUANYHUX HAYK, IIPodecop
(Kuis, Ykpaina)

Uinen pemaxiiiiinoi koserii: @yura PacriciiaB — kaugumar opuaqudHux Hayk, momeHT (CiramkoBiuoso,
CnoBampka Pecriy6itika)

Uisen pepaxiitiaoi kosterii: Ximiu Oubsra MukosaiBHa — kaununar opuanunanx Hayk (Kuis, Yepaina)

Po30din «Texniuni nayxku»:
Ynen penmaxiritinoi koserii: BesikoB Anarosriit CepadiMoBUY — MOKTOP TEXHIYHUX HAYK, IIpodecop
(duinpo, Ykpaina)
Uien pemaxiiiianoi kosrerii: Kyzsmin OQser BoromuMupoBuY — [I0KTOp TEeXHIUHUX HAYK, morienT (Kuis,

VYkpaiua)
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Ysen pemaxiritinoi Kosterii: JIlynenko Irop AHaTo/TifioBHY — [JOKTOP TEXHIYHUX HAYK, rmpodecop (Kpemen-
uyK, YKpaiHa)

Ysen pemaxiiitinoi Koserii: Measuuk BikTopisa MukoaiBHa — JOKTOp TeXHIYHUX HAYK, Ipodecop (Kuis,
Yxpaina)

YseH penmaxkiriitaoi kosierii: Pymsaumes Auarosiit OreKkcaHgpoBHUY — TOKTOP TEXHIYHUX HAYK, ITpodecop
(Kpamaropcek, YEpaina)

Yisen pemaxiriitaoi kosrerii: Cepreiiuyk Oser BaciuibsoBHY — [IOKTOP TEXHIUYHUX HaAYK, rmpodecop (Kuis,
Yxpaina)

Ynen pemaxkiriiinoi kosterii: Cremanos Osiekciit BikTopoBru — MOKTOp TeXHIUYHUX HAYK, Ipodecop (Xapkis,
Yxpaina)

Uisten pepaxiriiiaoi kosterii: Ya6an BiTamiit BacuaboBHY — MOKTOP TEeXHIUHUX HAYK, mpodecop (Kuis,
Yxpaina)

Uen pemakiriiivoi Kosterii: As-AGa6Hex Xacan Auti Kacem — kanqunar texHivHuX Hayk (AMMaH, I7Iopp;aHiﬂ)

Usten pemakiriiinoi Kosrerii: ApTioxoB ApreM €BreHoBHUY — KaHIUAAT TEXHIYHUX HAYK, moiteHT (Cymu,
Yxpaina)

Ynen pemaxiiitinoi koserii: Bammp6eiuri Amasar Iemain — kaHauoar TeXHIYHUX HAYK, TOJIOBHUM HAYKOBUH
crreriasticr (Baky, Asep6atimkancbka Pecriy6itika)

Yien pemaxiiiinoi kosierii: KaGymor HoziMi:kon AGoQyKapiMOBHY — TOKTOP TEXHIYHUX HAYK, JOIEHT
(Pecniy6Jtika Y30exkucraH)

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

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

Yien penmaxkiriiiaoi kosierii: CanskoB IleTrpo MukosiaiioBHY — KaHIUIAT TEXHIYHUX HAYK, moreHT ([lwin-
po, Ykpaiua)

Pozdin «Iledazoziuni HayKu»:

Unen penaxkiiituoi koserii: Kysasa Ipuuaa BopuciBaa — 1oxkTop memarorivaux Hayk, gorest (JIyipk, Yrpaina)

Ysen pemaxkiriiiaoi koserii: Jlirouskmuit AnaTosrii OireKciiioBHY — TOKTOp I1earoriyHuX HAYK, Ipodecop
(Kuis, Ykpaiua)

Ysen penmaxkiriiioi kosterii: Mynmuk Karepuna BitamiiBHa — mokTOp ITeiarorivyHux HayK, moieHT (Xapkis,
Yxpaina)

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

UYien pemakiitinoi kosterii: OcramitoBecska Ipuna IropiBHa — Kauqumar reqarorivHux HAYK, JOIEHT
(JIyuwk, Yrpaina)

Po3dinn «<Meduuni HayKu»:

Ysen pemaxiiitinoi koserii: Camoxin Aumarostiiit BikTropoBuu — 10KTOp MeIMUHUX HAYK, ITPodecop, 3acIy-
skeHuii jtikap Ykpaiau (Kuis, Ykpaina)

Ysen pemaxiiiiiaoi koserii: CBupumos Mukosia BacuiasoBu4Y — OKTOp MEIUUYHUX HAYK, TOJIOBHUM Hay-
KOBUI CIiBPOOITHUK BiIILILy €HIOKPUHOIOTIUHOI Xipyprii, kepiBuuk LlenTpy miaberuunoi cronu (Kuis, Ykpaina)

Ysren pepaxiitiaoi kosterii: Cre6srox BeeBoston BosroguMupoBuY — MOKTOpP MEIMUHKMX HAYK, ITpodecop
KpUMiHaTiCTUEH 1 cyqoBol mequiiuuau, Hapomuuit ['epoit Yrpainu, 3acay:xenunit gikap Yepaiau (Kuis, Yrpaina)

Usen pemaxrriiiaoi koserii: Kynpisuaosa Jlapuca CepriiBHa — kKauquaaT MeIUYHUX HAYK, TOIEHT KPUMi-
HAJIICTUKU Ta CyI0Boi ekcriepTosiorii (Xapkis, Ykpaina)

Po3din «Icmopuuni nayku»:
YUnen penaxrriiiaoi koserii: Biman Cepriit QmekcifioBUa — MoKTOp icTopruHNX HAYE, AorenT (Kuis, Ykpaina)
Ysen pepaxiritiaoi kosterii: Joop:xancekuii Onexcanap BosroguMupoBUY — JOKTOP iCTOPUYHUX HAYK,
mpodecop (Uepwibiri, Ykpaina)
Ysen pemakiriiiaoi kKosierii: Ypasimora Tamapa Bosogumupisaa — PhD in History of Art, morent (Hyxyc,
V36ekucran)

Po3din <Apximexmypa»:
Ysren pemakriiinoi koserii: Bymax Ipuua BanepiiBaa — karmunar apxitekrypu (Kuis, Ykpaina)



N0 4 (171) 2025 MI>XHAPOZHMI HAYKOBWIl SKYPHAJT «IHTEPHAYKA»

KBiTeHb INTERNATIONAL SCIENTIFIC JOURNAL «INTERNAUKA»

3MICT
CONTENTS

CamMmonioBuu BuaJIeH’I‘I/IH BacuiasoBuu
SAJAYI JU3AVHY ¥ IIOBOEHHOMY BIJIHOBJIEHHI APXITEKTYPHOI'O CEPE[JOBUIIIA........ 10

Ivanytsky Ihor, Zhyshko Roman
MAIN DIRECTIONS OF INNOVATIVE ACTIVITY OF CONSTRUCTION ENTERPRISES................... 13

Nazarova Karina, Malko Daniela
IMPERATIVES OF AUDITING FINANCIAL STATEMENTS OF AGRO-INDUSTRIAL

ENTERPRISES ... .ottt ettt ettt e et e sttt et e e s bt esaesab e e seesateesseessseessseenseesnseenseesnseenssesnseessnesnsenns 17
Shapoval Olha
THE ROLE OF INTERNAL INVENTORY IN OPTIMIZING MANAGEMENT ACCOUNTING.............. 22

Shynkarenko Olena
ANALYSIS AND EVALUATION OF THE EFFECTIVENESS OF INVESTMENT STRATEGIES
IN ELECTORAL CAMPATIGINS ...ttt ettt ettt ettt ettt ettt st e sb e et ea b e bt et e sbtenbeeateebe et e saeenees 29

Bazajiriceka pneHa Bacnning_a )
THOOPMAIIIVHI TEXHOJIOI'IL B YITPABJITHHI ITPO€EKTAMM TA IX BITJIUB ..........ooeeevieerne. 34

I'annesa Tersana Banepiisaa
®ITHAHCOBUUM KOHTPOJIb TA AYJIUT B SAKJIAIJAX OXOPOHU 3OPOBA.......cccevvvveeeiieeeeee 39

KopaneBceka flua OnexcanapiBua, JIro6iu Teraua AurouiBua, Cyxa Codia Credanisua
AHAJII3 PUHKOBOI'O KOHKYPEHTHOI'O CEPEJOBHIIIA TA 3 )
KOHKYPEHTOCITPOMOKHOCTI TEJIEKOMYHIKAIIIVMHUX KOMITAHIN YKPAIHIN.................... 43

Mockanenxo Ilasio CepriiioBuu
MAPKETHUHI MAUBYTHBHOTI'O: AK ITIEPCOHAJII3AILLA HA OCHOBI IIII TPAHC®OPMY€E
B3AECMOIIO S KJITEHTOM .......oiiiiiiieiiiieeiiteeeitte et teeeitte sttt e e st esatteesabeesabeesateeesabeessaseeesabeeesnbaeessseesanes 51

Mynpuit Makcum AHaTosrioBHY . )
KOPYIIIIVHI PU3WKN B EKCIIOPTHIUV OIAJIBHOCTI YKPAIHCBRUX ITIAITPUECMCTB ............ 57

Onpmanceka Mapia Bonropumupisaa, Bekap Xpucruna Iropisaa
YIAOCKOHAJIEHHA JE®IHIIII «"'OTOBA ITPOAYKIIIA» B OBJIIKOBOMY ACIIEKTI
JJIA BUPOBHUYYX TIIATIPTIEMOCTB .....ooiiiiiiiiiieeiie ettt ettt ettt et e e sabe e e sbaeeen 61

Ilerpynsa-Ilnnasceka Harania AnaroniiBaa, Yerenko Aunpii Osexcangposua
OPT'AHIBAIIIMMHA KYJIBTYPA. OCHOBHI CKJIAIOBI KYJIBTYPU MEHEJZKMEHTA ................... 68



// 3mict // // MisxnapogHuit HaykoBum xxypHan «lHtepHayka» // N2 4 (171), 2025

IIpenyn Kocraarun Muponosny, I'ysies [lxxamins Taxip ormm, Kymuip Onexciii KoctanTunosua
KOHIEIITYAJIBHO-TEOPETYHI OCHOBU EKOJIOT'O-EKOHOMIYHOI OITTUMISAIIII
B YMOBAX ITEPEXOOY EKOHOMIKHU 10 CTAJIOT'O PO3BUTHY .....ccccvtiiiiieiieeniie et 71

Poroman [lap’sa Cepriieaa .
®OPMYBAHHSA BPEH/I-CTPATEI'LL IJI BIBHECY AK ®AKTOP ITOCUJIEHHSA
KOHRYPEHTHUX ITEPEBAL ...ttt ettt ettt sttt st sttt saneeenee e 78

ICTOPUYHI HAYKH

Myaap Anarosmii MukonaioBu4
JOPEBOJIIOIINMHA ICTOPIOI'PA®IA ITOAIJIJIA CEPEOJMHU XIX CTOJIITTA: OCHOBHI

TTOCTATI TA HATTPAMMU JOCJIIIHFKEHD .......oooiiiiiiiiieeee ettt e e vte e e e a e e e 86
RKYJIBTYPOJIOI'TA

Kliuiko Oksana

KOROVAI AS AN OBJECT OF INTANGIBLE CULTURAL HERITAGE ........ovvvvviiiiiiieieeeiieeeeeeeeeeee 98
MEJIAYHI HAYKHA

Akhtyrska Sarah (Olha)

THE IMPACT OF MANICURE AND PEDICURE PROCEDURES ON NAIL HEALTH:

PREVENTION OF ONYCHOLYSIS AND OTHER DISEASES.........cooiiiiiiiiieeeeeeeee e 104
Bineupxmit Bonogumup Clzrenomm )

KOMYHIKAIII B JUTAYIM OHKOJIOTTL.......ooiiiiiiiieieieee ettt eetvee e e eeevaee e eevaeeeesenenaeeaeennes 108
IIEJATOI'TYHI HAYKA

Horodetska Natella

DEVELOPMENT OF ANALYTICAL AND SYNTHETIC ACTIVITIES IN CHILDREN

WITH MENTAL RETARDATION USING MENTAL ARITHMETIC ...........coooviiiiiiiiieeeeeeeeeeeeeeecciieeees 112

Knumenko CaiTiiana IBaHiBya )
®OPMYBAHH YUTAIIBKOI KOMIIETEHIII CEMUKJIACHUKIB SACOBAMU
YEPATHCBRKOIL @PASEOJIOTTL ......ooeeiiiiiiiiieeeeeeeeeeeeeeeee ettt e e e e e e e e s e saassaaeeeeeeseeessssnssnssseseeeees 117

ququiEOB Onekcaunp PeomociitoBuu
YKPAIHCBEKA EKCTPEMOJIOI'IA: CTYKTYPHI KOMIIOHEHTH «A.S.U.R.» Y KOHTEKCTI
KOMIIETEHTHICHOT O TIIIIXOIIY ...cctiiieiieeeiiee ettt et et e et e e e veeeeveeeentaeaensaeeensseeesseeeessaesnssesennseeanns 121

TEXHIYHI HAYKHA

oo

Fialko Nataliia, Abdulin Mikhailo, Godunov Daniil, Klishch Andrii
THE STRUCTURE OF THE FLOW IN MICROJET BURNERS WITH VARIABLE
ATR-EXCESS COEFFICIENTS ...ttt ettt ettt ettt esbte e st e e sttt e sbteesabeeesateesnabeeenans 125

Fialko Nataliia, Stepanova Alla, Shevchuk Svitlana, Sbrodova Galyna, Novakivskii Maksym
MINIMIZATION EXERGY LOSSES OF THE COMBINED HEAT RECOVERY SYSTEM

OF BOILER PLANT ...ttt ettt ettt et site st estesteessteesteessteenseesnseensseanseesssesseesssessseesnsessssesnseesnsesnseennns 129
Haina Vladyslav
CLOUD COST OPTIMIZATION STRATEGIES FOR LARGE-SCALE DATA PROCESSING............... 132

Perih Anastasiia
ARCHITECTURAL SOLUTIONS FOR IMPLEMENTING REAL-TIME APPLICATIONS
IN THE DIGITAL ENVIRONMENT ..ottt ettt ettt e e e e e e e e e e eeeeeeeesesssssnsmnsaneeseeeeeseeeans 136



// International scientific journal «Internauka» // N2 4 (171), 2025 // Contents //

Kyuep denuc Augpiitosuu, Ciarocap €Bren Augpiitosuu

JOOCJIIIXKEHHSA BIIJIMBY 3ACTOCYBAHHSA TEXHOJIOI'TI BIPTYAJIISAIIIL

HA ITPOAYKTUBHICTE OBYUCJIEHb HA POBOYMX BY3JIAX OBYVCJIFOBAJIBHUX
KITACTEPIB ...ttt ettt ettt et sit e et e st e e st e s st e esbee s st e esseeasseensaesaseensaeenseanseeanseesnsesnseesnsesnseesnsesnses 143

JIurBunuyk [Imurpo Banepiiioenu, MapTuneunxo Cepriit BikropoBuu,

Panxo Banepii IOpiiioBuu, Ye6aneuko Bikrop Bopucosuyu, IlIMmurinenxko Oner BosmoguMuposuu
OJOCJIIIMKEHHA AJITOPUTMIB ANT COLONY OPTIMIZATION AK CITIOCOBY

E®EKTUBHOI'O IIJTAHYBAHHA MAPIIIPYTIB BESIIIJIOTHUX JIITAJIBHUX ATTAPATIB.......... 150

Hepensxo Bosiopumup IOpiiioBuu .
THOOPMANIMHA YIIPABJIAIOYA CUCTEMA JIJIA OIITTUMISAIIIL AIAJIBHOCTI
IINPPOBOTI'O THHOBAIIIMHOTO XABY ..cooiiiiiiiieeiteee ettt eettte e ettt e e e st e e e eavaeaeeenssaaaaaennsaeeaeans 161

®dianko Harania Muxaiurieaa, lin:xkoc Poman Bosrogumuposuuy,

Mepanosa Harainia OsneriBua, Iloozenko Hina IlerpiBua,

OnsxoBcbka Hina Mukosaisaa, IOpuyk Bonogumup Jleonigosuu,

OBuapenko Anarosaii Bomogumuposuu, Maneuska OQabra €Brenisua

TEMITEPATYPHA SAJIEZKHICTB I'VCTUHU ITOJIIMEPHUX MIKPO-I HAHOKOMIIO3UTIB

HA OCHOBI TTOJITAMIIIY B.....veeieeeiiiiieeeeiiiieeeeeitteeeeeetteeeeeseteeeeeesssseeeessssseeeesssssseeesssssssaesasssssessesssssseasans 170

Xomenko €Bren Bamenrunosuu, Koctupsa Cepriit Bonogumuposud, Bynz Boixogumup IlaBioBuu
HETEXHIYHE OBCTEXEHHA TEPUTOPI, IMOBIPHO BABPYTHEHIX
BUBYXOHEBESIIEUHUMU ITPEAMETAMN: METOOOJIOTIA, KJITACUDIKAILIIA,

KOHTPOJIb AKOCTI TA ITIEPCITEKTUBIY POBBUTERY ......cooiiiiiiiiiieiieeeiiteetee ettt 175

Xomenko €sren Basentrunosuu, Kpacuos Poman BosoguMmuposnyu,

Bynanos Oner Bamenrunosuu, Lnsin Cepriit Onexkcaugposud, Bougap Bikrop IOpifioBrnu
AHAJII3 ICHYIOUUX IIIOXOOIB TA MEK SACTOCYBAHHA CYYACHUX AJITOPUTMIB
KOMITIOTEPHOTI'O 30PY I MAIIIMHHOT'O HABYAHHSA B SAJAYAX JETEKTYBAHHA
BESIIIJIOTHUX JIITTAJIBHIX ATTAPATIB ....oooiiiiiiiiieiie ettt ettt ettt st et e e eesaeee s 180

Burlachenko Petro
INSTITUTIONAL MECHANISMS OF INTERACTION BETWEEN GOVERNMENT
AGENCIES AND HUMAN RIGHTS ORGANIZATIONS ...ttt ettt eaeeaen 190

MomkoBeskuit Auapiit Osrerosuya )
AJIMIHICTPATUBHI ITPOLIEAYPU PEECTPAIIII TA KOHTPOJIIO 3A JIAJIBHICTIO
MOJIOALKHUX I ANTAYNX TPOMAJICBEUX OBECOHAHD .......ooiiiiiiiiiiieieeeiee e 196

Kazko Dmytro
MODULAR SOLUTIONS FOR RAPID RENOVATION OF DAMAGED FRAMELESS STRUCTURES...200

Sapianov Yevhenii
TRICHOLOGY FOR HAIRDRESSERS: HAIR ANATOMY AND PHYSIOLOGY ......occovviieeiiieciieeeee. 204

Levchenko Serhii
MODULAR BUSINESS FRAMEWORK: A METHODOLOGY FOR TRANSFORMING
FUNCTIONAL DEPARTMENTS INTO PROFIT CENTERS TO IMPROVE THE OPERATIONAL

RESILIENCE OF AN ENTERPRISE........outiiieeeeee et e e e e e e e e e e e e e e e ee e e e e e eeeeeeaeaaaaaaas 208
Chirkin Thor

INNOVATIVE CONSTRUCTION APPROACHES AS AN INSTRUMENT FOR REDUCING

THE COST OF AFFORDABLE HOUSING ....ouoiiiieiiiiiiiieeeeeeeeeeeeeeeeee e e e e e e e e e aeaaaeeeeeeeeeeeeseessasaannnns 212



// ApxitekTypa //

// Mi>xHapofHuit HaykoBUl XxypHan «lHTepHayka» // Ne 4 (171), 2025

Camoittouu BanenTun BacuisoBuu
doxmop mexHivHuUXx HAyK, npogecop,
npogecop kagpedpu dusaliny cepedosuuia,

YK 729.6:693.6 (075.8)

Kuiscvka depocasrua axademia 0exopamusHo-npuKiaiH020 Mucmeymaa i Ou3aiiny

imeni Muxatina Botivwyra
Samoylovich Valentin
Doctor of Technical Sciences, Professor,

Professor of the Departament of Environmental
Mykhailo Boichuk Kyiv State Academy of Decorative Applied Arts and Design

ORCID: 0000-0002-7064-3357

DOI: 10.25313/2520-2057-2025-4-10855

APXITEKTYPA

3AJIAUI IU3ANHY Y TOBOEHHOMY
BIJHOBJ/IEHHI APXITEKTYPHOIO CEPEJJOBULLIA

THE DESIGN TASKS ARE IN POST-WAR RENEWAL
WAR RENEWAL OF ARCHITECTURAL ENVIRONMENT

AHoTauis. [1yonikauis akTyanisye NUTAHHS NigBULLEHHS POJi gU3AiiHy Y MOBOEHHOMY BigHOB/IEHHI APXiTEKTYPHO20 Cepe-

goBuLLa. 3HA4YHY po/ib B LibOMY NpOLeci BigiepaloTb apxiTekTopu i guaiiHepy. SIKLLO apXiTeKTop CTBOPIOE MAMOYTHIV KNTAO-
BUIi pocTip i3 OygiBenb Ta Criopyq i BIMCYe 1020 B OTOYEHHs1 — B IPMpogy abo B KMTIOBMIT KBAPTA/, TO gn3aiiHep BUKOHYE
KOM@POPTHY Bi3yanisauito cepegoBuLLa. Lle BKIIOYAE MIAHYBAHHS, MPOEKTYBAHHS | Op2aHi3avilo MpocTopy LSIXOM po3pobku
YHKLIOHANbHMX | ecTeTYHO NprBabaMBIX 0O'EKTIB: BYgiBe/b, MAPKiB, CKBePIB, M10LL TOLO. 3aBGSKM LibOMY CTBOPIOETHCS 2ap-
MOHiViHe i iHHoBaLi¥iHe cepegoBMmiLie. Y pobOTi HaBegeHO OCHOBHI 3agayi, i CTOATb nepeqg gu3ariHepamu Npu peKOHCTPYKLi Ta
BigHOB/IEHHI 3pY¥iHOBAHOI 3abygoBu MICT Ta CeMLL,.

KnrouoBi cnosa: apxitektypHe cepegosulLLe, MOBOEHHE BIGHOBIEHHS, POJib gU3akiHY, OCHOBHI 3agadi.

Summary. The publication actualizes the issue of increasing the role of design in the post -war restoration of the architec-
tural environment. Architects and designers play a significant role in this process. If the architect creates the future residential
space from buildings and structures and enters it into the environment — in nature or in a residential quarter, then the designer
performs comfortable visualization of the environment. It is planning planning, design and organization of space through the
development of functional and aesthetically attractive objects: buildings, parks, squares. This creates a harmonious and innova-
tive environment. The work provides the main tasks facing the designers in the reconstruction and restoration of the convenient

construction of cities and towns.

Key words: architectural environment, post -war recovery, role of design, main tasks.

M3aiH apXiTeKTypPHOTO CEPeIOBUIIA I1e CKIIATHUH

0araTopiBHEBHUI IIPOIeC KOMILJIEKCHOI OpraHisarrii
HaBKOJIUIITHBOTO TIpocTopy. BiH BKITIOUae po3poOKy JiaH/I-
madTHUX 30H 1 aHCAMOJTIB MaJIUX apXiTeKTYpHUX (hopM
1 MIiCBKOT0 yCTaTKyBaHHA, (QYyHKI[IOHAJIBHO-CTEeTHYHIX
pillleHb TPUMIIIEHb, IX TPEIMETHOT0 HATIOBHEHHSA (Me-
6J11, KOHCTPYKIIi1 [JJIA BUCTABKOBUX 3aJIiB, €JIEMEHTHU
OCBITJIEHHA, IeKOpaTUBHE oopMiIeHHA ToIo). KiH-
II€BOI0 METOI0 THN3aNHEePChKOl MiAILHOCTI € CTBOPEHHA
JTOCKOHAJIOTO apXiTEeKTyPHOT'0 CEPeI0BUIIA, AKe 0yJIi0 6
MaKCUMAJTLHO aIaIITOBAHE 10 TI0TPe6 OKPeMOT JIFOUHI
a6o rpymnu jttofeii. TakuM YMHOM TIEPIIOPSTHOI0 3a/1a4el0
OU3aiHy y II0OBOEHHOMY BiTHOBJIEHHI apXiTEeKTYPHOTr'O

10

CepeIoBUIIla € CTBOPEHHSA MTPOIeCY KOMILIEKCHOI OpraHi-
3a1(il HABKOJIUIITHBOTO IIPOCTOPY. SHAUHY YACTUHY 3a0a4
3 IBOT'0 HATIPAMKY BUPIIILYIOTH (DaxiBIli 3 JTAHIIIA(THOTO
nusainy. JlangmadTHUE qusaid — e MoeTHAHHA
OpuUpPOaHUX (POCIUHU, BOTOUMHU) Ta MITYyUYHUX (CTiHU,
napKaHu, HOKPUTTA, OCBITJIEHHA) eJIEMEHTIB B O[THOMY
mpocropi. I{i mpocTropu — cagu, mapku, 3eJieHi 30HU,
MpUOYIUHKOBI TUIAHKYA — 3aBX¥IM (DYHKI[IOHAJIBHI, TOOTO
3aKpUBAIOThH MEBHY MOTPe0y, 11e MUCTEIITBO, CHPAMOBA-
He Ha CTBOPEHHA 0aJIaHCy MK JIIOJUHOI0 1 IIPUPOI0I0,
B OCHOBI SIKOT0 PO3TAIIyBAJIMCA a3W apXiTEKTypPHU Ta
OPOEKTYBaHHA, 00TAHIKU Ta POCIMHHUIITBA, a TAKOXK
icropii Ta ¢istocodii. BaskmBoro ckiamoBoro srangmadg-
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THOTO JU3AMHY € MaJIi apXiTeKTypHi ¢opmu. Boru mpes-
CTABJIAIOTH CO60I0 HEBEJIUKI CIIOPYOH, K, KpiM QyHK-
I[IOHAJIBHOTO TIPU3HAYEHHSA, Bi[irpal0Th BAYKJIUBY POJIb
B €CTETUYHOMY 0(DOPMJIEHH]I HABKOJIUIITHBOTO ITPOCTOPY,
opsax 3 6yab-AKUM 00’ ekToM. [0 MaTux apXiTeKTypHUX
(hopM BIZHOCATB: aJIbTaHKN, (DOHTAHM, IIEProJin, TPe-
JIBbSIIK1, OTOPO2Ki, MICTKM, BA30HU, CKYJBIITYPHU, CA/I0B1
Me0JIi, eJIeMeHTH QUTAYNX MaigaHduKiB 1 T.11.. Boun
MOKYTh OyTHU BUKOHAHI 3 KAMEHI0, lepeBa, MeTaly,
IJIACTUKY, 0eToHy, rertu. J{o Maaux apXiTeKTypHUX
(bopM HaIEKNUTH TAKOXK BEeJIMKA KIJIBKICTH €JIEMEHTIB
6J1aroyCcTpOI0 Ta 00JIaTHAHHA BYJIUIb, JOPIT, TLIOII,
OyJIbBapiB, ABOPIB — TOOTO BCi€l Ti€el MPOMIKHOI 30HU,
SKA BHAXOIUTHCA MiK 06 €KTaMU «06 €MHOT» apXITEeKTY-
pu. [{o HOMEHKIATypPU TAKUX €JIEMEHTIB 0J1aroycTpoio
Ta 00JIagHAHHA BXOOATH 00 €KTH, IIOUNHAKYHN Bif ()OoH-
TaHUYMKIB, JJABOK, 3yTMHOK JJIA ITACaKUPIB TPAHCIIOPTY,
TeJiepoHiB TOIIO 1 3akiHuyoun nmaBuibiionamu. Ille omHa
13 3a/1a4 AKA MOXKE CTaTHU TIepe]] TU3aiHepoM, 11e yUacTh
Y CTBOPEHHI IIIyMO3aXUCHUX CMYT 03€JIeHeHHA. SaXUCHI
HACaPKeHHA B MiCTaX MOKYTh BUKOPHUCTOBYBATUCH AK
CaMOCTIiliHI 3ac00M NIyMO3aXUCTY 1 Pa30M 3 IHIITUMU
IHKeHepHUMU HIyMo3axucHuMu crnopynamu. Creiri-
aJIbHI CMYTHU 3€JIeHUX HACAPKeHb MAIOTh KOMILIEKCHUIA
XapakTep 3aXUCHOI il — 3aXUCT BiJ IIIyMY, BUXJIOM-
HUX I'a3iB aBTOTPAHCIIOPTY, a0copOIlid MIJIy Ta iHITUX
MIKIIJIUBOCTEI, 110 3a0PYTHIOITEH HOBITPA, a TAKOK
MOKpaIllaHHA MIKPOKIIMATUYHNX MOKA3HUKIB MiCHKOT0
cepenoBuma. e ckagHe 3aBIaHHA BUPIIIYETHCA, K
MIPAaBIIIO, KiJIbKOMAa (paxiBIAMU Pi3HUX CIIEI[iasIi3ariiii.
J s 1ryMo3axucHUX CMyT HEOOXiJHO 00MpaTh KPYITHO-
MIipHi IMMOTa30CTilKi TTIOPOAH, AKI IIBUIKO POCTYTh 1 Ma-
IOTh IIIJIBHOTLJUIACTY, TYCTY 1 HUBBKO OIYIIEHY KPOHY.
CrpykTypa cMyT ImoBUHHA OyTH IIiJIbHO, 000B A3KOBI
YarapHUKHU B OiJIJTiCKY, AKUI 3aKPUBAE ITIIKPOHOBUMN
OpPOCTip, Y HAMOIMIKYIl 10 BITHOIIIEHHIO 10 PKepeiia
mryMmy yactuHi emyru—xuBorumT [1, . 11.30]. Kpim mry-
MOBaXUCHUX CMYT 03eJIEHEHHA MOYKe BUHUKHYTH 3a/1a4ua
POBPOOKH 1 CIIOPY/IIKEHHSA IIIyMO3aXUCHUX eKPaHiB, AK
HAMOLTBIN e(DEeKTUBHUX Oy/1iBeTbHO-aKyCTHUHUX 3aC001iB
SHILKEHHSA IIIyMY.. 34 KOHCTPYKTUBHUM PIIlIEeHHAM IILy-
MO3aXVCHI eKpaHU MOMKYTh OyTH y BUIVIANI BEPTUKAJILHOL
MITYYHOI CTIHKK a00 CTIHOK iHIIO0I (hopMH y IToTIeped-
HOMY Iiepepisi (CTIHKa 3 HaXWJIEHUM KO3UPKOM, CTiHKA
i3 creIriaJbHUMU KOHCTPYKTUBHUMMU eJIeMeHTaMU Ha
1i BepxiBIli, [0 CIPUAITH ITIABUIIEHHIO aKyCTUIHOT
e(heKTHUBHOCTI eKpaHa, KPUBOJIHIMHA CTIHKA 3 HAXIJIOM
y GiK Kepesia IIyMy TOIIO) 3 Pi3HUMU ITO3A0BKHIMU
dopmamu (IpAMOIIiHIMHA, JaMaHa, KPUBOJIIHIHA,
KOMOIHOBaHa, IJIACTUYHA, CTYIIIHYACTA TOII0), & TAKOIK
y BurAni rajiepei um tyseso [1, m. 11.11-11.39].

OpHot0 3 BAyKIMBUX 33724 JU3ANHY Y [IOBOCHHOMY
BiJTHOBJIEHH1 apXiTEKTyPHOT'0 CepeqoBUIIa € BIIPOBA-
IuKeHHs dacagHUX CHCTEM, A0 AKUX BIITHOCATH 03e-
JeHeHHA Oy/IiBeJib, COHIIE3AaXUCHI ITPUCTPOI, COHAYHI
Oarapei Ta JeKOpaTHUBHI (pacagHi CHCTEMMU.

Ak moxasye cBiTOBHUIT JOCBI, 03eIeHEeHHA hacamiB
1 gaxiB Oy[IMHKIB He TUIbKU BILJIMBA€ HA MOKPAIeHHA

€CTEeTUYHUX BJIACTUBOCTEI 3a0y/I0BU, ajie U IOJIIIIILye
MIiKPOKJIiMaT JKUTJIOBUX TepuTopiii. B Ykpaini zeseni
TEXHOJIOTII IIe He OTPUMAaJIU HAJEKHOTO PO3II0BCIO-
[KEHHS, TIPOTe 1X 3aCTOCYBAHHSA € 00 €KTUBHOIO HE00-
XITHICTIO, 0COGJIMBO Y BEJIMKUX MiCTaX i ITPOMUCIIOBUX
perionax. IloripiiieHHs €K0JIOYHOI0 CePEqOBHIIIA MICT,
YMOB TIPOKUBAHHSA, CTAHY 3[0POB’A MiCIIEBOI0 HaCeJIeH-
HsA, 301JTBIIEHHA 00CATIB CIIO’KUBAHHA €HEPTreTUUHUX
PecypciB ToII0, 00YMOBITIOE HEOOXiTHICTh YCYHEHHS IIUX
HaACTIIKIB ypOaHisallil 3a JOIIOMOT0K0 BEPTUKAJIBHOTO
03eJIeHeHHA JKUTJIOBUX Oy/IiBesb Ta 00 €KTiB rpoMayi-
CBKOT'0 TPU3HAYEHHS.

ITopsm i3 o3ejIeHEHHAM CTiH IIUPOKOTO 3aCTOCY-
BaHHA B CBITOBIil IIPAKTUIl HAOYJIO 03eJIEHEHHA JTaxiB,
AKI CIIpaBeIJINBO BBAKAIOTH «II'ATUM acamom». Lle
0CO0JIMBO BAaXKJIUBO IJIA 3a0y/I0BU Pi3HOMOBEPXOBUMU
OymiBiamu. Ik mokasye CBITOBUIL JOCBI/, cajl HA IaXy —
11e TPUPOJTHUM PETyJIATOP MIKPOKITIMATy: BSUMKY 3aXU-
1mae Bif] X010y, a BIITKY Bij cneku. Tak, HAnpuKIIa,
y HiMeuunwi o3esteHeHHS 1aXy € OHO0 3 0008 I3KOBIX
YMOB IIpU IIPOEKTYBaHHI HOBHUX OynuHKiB. IIpakTiaHo
Ha BCiX OyIMHKAX B MIiCTaxX HA JaXax € 3eJIeHi ra3oHu
a6o meBesnuki camu. ¥ IllBeiiapii Takoxk Bike OLIIbIIIE
25% wmicbKux maxiB OyIUHKIB BilBEEHi ITiJi caau i 3e-
JIeHi ra3oHu. ¥ 3B'A3KY 3 IIUM 34 PaxyHOK 03eJIeHeHHS
Ha TPETUHY SHWKYIOTHCSA BUTPATH HA KOHIUI[IOHYBAH-
HA 1 onajieHusa. O3ejleHeHHA 3aXUINAE IOKPIBJIIO Bijg
PYHHYBaHHA MiJ BIUIMBOM yJIbTPadioieToBUX IIpoMe-
HIB 1 MEXaHIYHUX MOIIKO/3KeHb. TepMiH ekcrryararii
IIOKPUTTA B IIbOMY BHIIAJKy 301JIbIIYETHCA B 2 pasm.
HomaTkoBuii pOCIUHHUN MIAp yTPUMYE NPUOIIU3HO
20% mikigmuBUX peuoBuH i mury. KpiM Toro, pociauau
BUPOOJIAIOTH JOIATKOBO KHUCEHbD, 1110 3HAYHO ITOJIITIIILYE
€KOJIOTIF0 HABKOJIUIITHBOTO CEPEeOBUIIA.

Bukopucranus coHIle3aXUCHUX IPHUCTPOIB IPH Bil-
HOBJIEHHI apXiTEeKTYPHOTO CEPEIOBUIIA JTA€ MOYKIUBICTh
BUPIIIyBaTh NUTAHHA MiJBUIIEHHS eHeproepeKTHuB-
HOCTI Oy/iBeJIb 1 CIIOPY/T Ta MOKPAIIUTH 1X 30BHIIITHIN
BUTJIAM, HAQA0UYX 1M HEIIOBTOPHUM 1HIWBIMyaIbHU
xapaxkrep. I[IpocTopoBi ¢opMu cydacHUX COHIE3aXHUC-
HUX TIPUCTPOIB JAITH 3MOTY PO3IIANATH iX AK eJjie-
MEHTH TU3aiHy MiCbKOT0 cepemoBuia. EdexkrusHicTs
COHIIE3aXMCHUX MPUCTPOIB BCIX TUIIB 3aJIEKUTH BifT
TPaMOTHOTO MTPOEKTYBAHHA, II[0 BPAXOBYE KIIIMATUUHY
30Hy OymMiBHUIITBA, reorpadiuHi XapaKTepPUCTUKN, XifT
COHIIA 110 He0OCXWJTY B Pi3HI ITepiogu poKy, OPieHTAIII0
tacagy Oymisii Ta inmm mapamerpu. B Hamr uac icHye
BeJIMUe3Ha PiBHOMAHITHICTb COHIIE3aXVUCHUX ITPUCTPOIB,
1110 PO3PISHAITHLCSA 32 MicIleM BCTAHOBJIEHHS (30BHIIII-
Hi, MI?KCKJISHI, BHYTPIIIIH1), IO Opi€HTALil JlaMeJieit
(BepTUKAaJILHI, TOPUBOHTAJIBHI, IOXWJTI), 32 criocobamu
yIIpaBiIiHHA (HeperyjaboBaHi, 3 pydHUM abo MexaHiu-
HUM YIIPaBIIHHAM, aBTOMATUYHUM CITOCTEPErKEeHHAM
3a PyXOM COHIIfA), 32 MaTepiajiaMu BUTOTOBJIEHHS (aJTto-
MiHiH, JepeBo, IUIACTHUK, CKJIO, ITOJIIMEPHI ILTIBKH) 1 3 iH-
muMu GYHKIIOHAIEHUMY ToKagHukamu. OcobuBuit
iHTepec MPeJICTABIIAIThL aJaIITUBHI COHIIE3aXMCHI ITPU-
CTPO1, AKI KePYIOTHCA HE CIIOKMBAYEM, & aBTOMATUYHOIO
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CHCTEMOIO: TIOBOPOTHI CHCTEMU, ITiJTIHOMHI 1 PO3CYBHI KO-
SUPKH, KAJII031, MAPKI3H, IITOPH 1 1H. BOHU € CKIIamoBoi0
OUHAMIUHOI (KIHETUYHO1) apXiTeKTypPU — CyYacHOTO
HAIIPAMY B apXiTeKTYPHOMY (DOPMOYTBOPEHHI, B AKOMY
OymiBJIi 1 CIOPYIY MTPOEKTYIOTHLCA TAKUM YUHOM, IO 1X
apXiTEKTYyPHO-KOHCTPYKTHUBHI eJIeMEHTU MOXKYTh TIepe-
MIIIIATUCA BITHOCHO OJIHA [10 OQHOI, IIOAI0HO0 POCIUHAM,
pearyouu Ha 3MiHU IHTEHCUBHOCTI COHAYHOI pajiarrii.

HexoparusHi hacamHi cricTeMHU TeX 3aiiMaiOTh 3Ha-
YHe MICIIe B CyYaCHIill IPAKTUIl apXiTEKTYPH 1 JU3ANHY.
o ix ckiIaay BXOOATH SK OIOPAIKYBAIbHI MaTepiaiu,
TaK 1 eJIeMeHTHU KOHCTPYKIIiH, CiITYACTI CTPYKTypH, Iep-
(¢oposaHi JimcTH TOLIIO.

IIle omua dacamua crucreMa, SKa BUHUKIIA BiJHOCHO
HeIaBHO — I1e coHAYHI O6aTapei. [locTymoBo coHAYHI
G6arapei, AKi BUKOHYBaJIM TLIbKKA (DYHKITI1 IKepesa
€Heprii, [IJI Yoro BCTAHOBJIIOBAJIUCA Ha CIIeI[iaTbHUX
KapKacax Haiuacriiie Ha Jaxax 0y/iBeJib, CTaju nepe-
TBOPIOBATHUCA B €JIEMEHTH 30BHIIIHBOTO OITOPSAIKEHHA.
ITomyx HOoBUX (hOPM BHKOPUCTAHHA COHAUHOI €HEepril
iime y BceoMy cBiTi. B Ham gac y cBiToBill mpakTumi
BUTOTOBJIAIOTEH CBITJIOIIPO30Pi COHAUHI 6aTapel AKl 3a-
CTOCOBYIOTH /IS BJIAIITYBAHHA CKIIAHUX (pacayis, BIKOH,
0roposk, 0aIKoHIB TOIIO [2, c. 41-47].

OpHoM0 3 HAWBaKIIMBIIINX 3a7ad AU3ANHY € Qop-
MyBaHHA 3J0POBOTO KUTJIOBOTO cepemoBuIna. Ik Bi-
IOMO, €KOJIOTIUHMH ITiAXi[ [0 CTBOPEHHIO 3[0POBOI0
CepeIoBUINA KUTTETIAIBHOCTI 3a0e3I1euye YUCTOTY
MHOBITPS, BOAW Ta 3€MJIi, 1[0 HEOOXITHO [JIf IIATPUM-
ku (pisuuroro 3mopor’d aoguau. [Ipore, AK ToKazamu
YKCJIEHHI JOCIIIPKEeHHA, CTaH 3J0POB’A MEIIKAHIIB

MiCT 3aJIEKUTDH TAKOXK BiJ] IU3AIHY cepenoBulna — Oy-
IWHKIB, BYJIUIb, MiCIIb BiATIOUWHKY To1mo. [leit migxin
OTpPUMAaB Ha3By CAJIIOTOTeHHUUN OU3aliH, AKUHI CTBO-
PIO€ 0COGJIMBE CEPEIOBUIIE, 110 SHUKYE TPUBOMKHICTD
1 TeHepye BiQUyTTA T00po0yTy, TapMOHii, IIacTA, 110
crprse 30epesKeHHI0 3[0POB’A JIIOAUHY 1 HaauxaJIo ii 10
AKTUBHOTO 1 3JTOPOBOTO KUTTA. J[0 CKJIay KUTIIOBOTO
CepeIoBUINa BXOOATH KOM(OPTHI *KUTI0OBI IIPHUMIIIEH-
HA, OyIUHOK Ta TIpUJierjia TePUTOpid, a TAKOXK MiChbKe
IPUPOSHE CEPEIOBUINE, TPAHCIIOPTHA CHCTEMA MKITIIO-
BOTO paiioHy, paiioHHa iH(ppacTpyKTypa Ta iHimre. 3a
maauMu BeecBiTHboi Opranisarnii Oxoporu 3mopoB’s
(BOO3) Ha 3100p0OB’s JIIOAUHA BIIMBAKOTH YOTHUPHU I'PY-
1 (DaKTOPIB y CITiBBITHOIIIEHHI: MeqUUHe 3a6e3I1eueH-
HA — 8-10%; rerernuni paxropu — 18—-20%; crau mo-
BKU11A — 20%; ymoBH Ta croci6 xurta — 50-55%. fx
6aurMo, IOMiHyIOUe 3HAUEHHS Ma€ CII0Ci0 JKUTTSA, TOMY
BOO3 xoncrarysaiia, 1mo 60poTs0a 3a 30pOB’'S Mae
BECTUCA TaM, Je JIIOAUHA TPOBOUTH OLIBILY YaCTUHY
Jacy: BIoMa, Ha po0oTi, y IIKOJIaX, IepP:KyCTaHOBaX Ta
IHIMX MiclAX ii TTocTifiHOTO TIepebyBanHA. Bigmosiz-
HO /10 IILOT0 MiIXOAy OCHOBHA CTpaTerisa y 30eperkeH-
Hi 30POB’A HaIlil — He JIIKyBaHHA, a MPodiIaKTHKa
3aXBOPIOBAHb 34 PAXYHOK CTBOPEHHA CHPUATIHBOIO
cepemoBUINa JIJIfA 3M0POBOTO CcIioco0y kuttsa. [Ipomy-
MaHa OpraHi3allis IPoCTOPY MOTHUBYE JIIOAEH HA Tl
OPOTYJIAHKY, 13Ty Ha BEJIOCUIMEi, CHOPTUBHI irpu Ta
iHme. Bucokuil piBeHb 03eJIEHEHHA TAKOK CTUMYJTIOE
(hisvuHy aKTHBHICTH, TUM CAMUM 3a6€3MeUyIUn 10-
IATKOBY IIPO(MIIaKTUKY 3aXBOPIOBAHB 1 3MII[HEHHSA
3nopos’s [3, ¢. 3—6].

JIiteparypa
1. IBH B.1.1-31:2013 3axwuct TepuTopiit, OyAuHKIB i criopyx Big mymy. .Ha6pauua yunanocti 3 01.06.2014. Kuis : Min-

periou Ykpaiuu, 2014. 75 c.

2. Camoitnosru B. B. Consauni 6aTapei AK CKJIa10Ba 30BHIIIHBOTO OMOPSAMKEeHHs OyaiBenb. Micmobydysarnua ma mepu-
mopianvre naanysanns: Haykoso-mexniunuii 36ipruk. K. : KHYBA, 2017. Bum. 64. 582 c.

3. Camoitnosuu B.B., FOuaxos C.®. IIpuniunu GopMyBaHHA 3T0POBOT0 KUTIIOBOTO CEPEOBUIIA AK CKIIAN0BOI CATIOTO-
rernoro ausaiiny. K. : KuiBcbkuit HamioHaibHU yHIBepeuTeT TexHoJIorIH Ta qusaiiny : 36ipaux ART AND DESIGN. 2021.

Ne 4 (16). 10 c.

12



// International scientific journal «Internauka» // N2 4 (171), 2025 // Economic sciences //

UDC 330.341.1:69
Ivanytsky Ihor
Postgraduate of the
Luviv Polytechnic National University
IBanunskuii Irop Bormanosuua
acnipanm
Hauionanvrozo ynisepcumemy «JIv8iscvka nosimexuika»
ORCID: 0009-0008-3267-8015

Zhyshko Roman

Postgraduate of the

Luviv Polytechnic National University

JKumko Poman

acnipanm

Hauionanvrozo ynisepcumemy «JIv8iscvka nonimexuika»
ORCID: 0009-0002-1087-7466

DOI: 10.25313/2520-2057-2025-4-10947

MHAVH IHhIWOHOX3

MAIN DIRECTIONS OF INNOVATIVE
ACTIVITY OF CONSTRUCTION ENTERPRISES

OCHOBHI HANPSIMU IHHOBALIINHOI
AISIAbHOCTI BYAIBEJAbHUX NIAMNPUEMCTB

Summary. Introduction. In the current conditions of globalization and technological revolution, the construction industry
is undergoing significant changes that require rethinking traditional approaches to the organization of production processes.
The growth of requirements for quality, environmental friendliness, and energy efficiency of construction projects necessitates
the implementation of innovative solutions at all stages of the project life cycle. Innovative activity is becoming not just a
competitive advantage, but a prerequisite for the successful development of construction enterprises. However, the lack of
a comprehensive approach to the classification of innovation areas in construction hinders the effective implementation of
innovation strategies.

Purpose. The main purpose of this study is to analyze existing scientific approaches to the classification of innovation areas
in the construction sector, systematize the main areas of innovation by key characteristics (technological, economic, social,
environmental, infrastructure) and develop practical recommendations for activating the innovative activity of construction
enterprises in the context of digitalization and growing environmental challenges.

Materials and methods. The work used methods of content analysis of scientific publications, comparative analysis of var-
ious approaches to the classification of innovations, methods of systematization and generalization. To achieve the set goal,
modern scientific research on the topic of innovative activity in construction was processed.

Results. As a result of the study, it was determined that the main areas of innovative activity of construction enterprises are:
technological innovations; economic innovations; social innovations; environmental innovations; infrastructure innovations.

Prospects. Further research should be aimed at developing specific models for implementing innovations at construction
enterprises of various scales, assessing the economic efficiency of individual innovative solutions, studying the features of
managing innovative activities in small and medium-sized construction companies. It is also important to study the impact of
digitalization on changing the employment structure in the construction industry and identifying opportunities for forming sus-
tainable urban environments using the latest construction technologies.

Key words: innovation, construction, technological innovation, green construction, digitalization of the construction industry.

AHoTauif. BcTyn. Y cydacHnx ymosax 2n06ani3auii Ta TexHoa02i4Hoi peBoioLii OygiBe/bHa 2any3b 3a3HAE ICTOTHUX 3MiH,
L0 BUMA2aI0Tb NepeocMUCAeHHS TPAgULIiFHMX NIgX0giB go opaaHi3avii BUPpOOHMYMX MPOLECiB. 3pOCTAHHS BUMOR2 O SIKOCTI,
eK0/102I4HOCTI, eHep2oedeKTUBHOCTI bygiBesibHUX OO'EKTIB 3yMOB/IOE HEOOXIGHICTb BNPOBAGMEHHS iHHOBALFIHWX pillieHb Ha
BCiX eTanax X1TTEBO20 LMKy NPOEKTIB. IHHOBALINHA GisiIbHICTb CTAE He NPOCTO KOHKYPeHTHOIO NepeBazoto, a 000BA3K0BOK
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YMOBOIO YCRiLIHO20 PO3BUTKY OYgiBe/bH1X MignpreMCTB. [1poTe BigCyTHICTb KOMIIEKCHO20 Migxogy go Kaacuikauii Hanpsmis
iHHOBaWi# y BYgIBHULTBI CTPUMYE eeKTUBHY peani3avilo iHHOBALiMHNX CTpATeRii.

MeTa. OCHOBHOIO METOI gaHO20 GOC/IGKEHHS! € AHANI3 iCHYI0UMX HaYKOBMX MigX0giB go kaacuikayii Hanpsamis iHHOBALii-
HOI gisinbHOCTI B BYgiBenbHili cdepi, cucTemaTn3avisi OCHOBHUX HAMPSMIB IHHOBALii 3a K/IOYOBMMM 03HAKAMM (TEXHOORIYHOIO,
€KOHOMIYHOI0, COLjiaIbHOIO, eKO/I02IYHOIO, iHPPACTPYKTYpPHOIO) Ta pO3pOOKA NPAKTUYHMX PeKOMEeHgaLii LWogo akTMBI3aLii iH-
HOBALi¥iHOI gisiIbHOCTi OygiBenbHMX NgNPUEMCTB B YMOBAX LMPPOBI3ALi Ta 3DOCTAHHS eKO02iYHUX BUKMKIB.

Marepianu i meTogu. Y pobOTi BUKOPUCTAHO MeTOgH KOHTEeHT-aHAAI3y HayKOBUX MyOAikayii, mopiBHSAIbHO20 AHANI3Y pi3-
HUX MigxogiB go kaacugikavii iHHOBALif, MeTogu cucteMaTn3auii Ta y3a2anbHeHHs. [1s gocsiecHeHHs nocTasaeHoi MeTn Oy
0MnpaLbOBAHI Cy4dCHi HayKoBi GOCIgXKeHHS 3 TeMATUKM iHHOBALVIHOI gisibHOCTI B OYgiBHULTBI.

Pe3ynbTatn. Y pe3yabTati npoBegeH020 gocaigxeHHs 0y/10 BU3HAYeHO, L0 OCHOBHUMM HAMPAMAMM iHHOBAUiNHOI gisifib-
HOCTi 6YgiBe/bHMX MigNPUEMCTB €: TeXHON02i4HI IHHOBALI; eKOHOMIYHI IHHOBALi; coLianbHi IHHOBALT; eKon02iyHi IHHOBALT;
iHPPaACTpyKTypHI iHHOBALI.

IMepcnexTnBu. 110gablui GOCaigxKeHHs! MAtOTb OYTH CPSMOBAHI HA PO3PO0/IEHHS KOHKPETHNX Mogesieli BpOBAg)KeHHS
iHHOBaWi# Ha bygiBenbHUX NIGNPUEMCTBAX Pi3HO20 MacluTaby, OLiHKY eKOHOMIYHOI epeKTMBHOCTI OKpemMmX iHHOBALIAHMX pi-
LLIeHb, BUBYEHHS 0COOAMBOCTE! YpaBAiHHS IHHOBALINHOI GiSILHICTIO y MAnmX i cepegHix OygiBenbHNX KOMAAHIsX. BaxamBumm
€ TAKOX GOCAIgXKEeHHSs BI/IMBY LM@POBI3ALi HO 3MIHY CTPYKTYpy 3aKHSTOCTI y OygiBebHii 2any3i Ta BUSBIEHHS MOX/IMBOCTeN

g/151 GOPMYBAHHSI CTiViKMX MICbKMX CEPegqoBMLL 30 OMOMOR010 HOBITHIX OygiBebHNUX TeXHOMORIV.
Knioyosi cnosa: iHHosauii, 6ygiBHULTBO, TexHONMO0R2iYHI iHHOBAL, ekoo2idHe OygiBHMLTBO, UnPpoBisauis OygiBebHOI 2a1y3i.

Problem statement. In today’s conditions of rapid
changes in the technological environment and
growing requirements for the quality and energy effi-
ciency of buildings, innovative activity is becoming a key
factor in the development of construction companies.
The construction industry, which was traditionally
considered quite conservative, is currently experiencing
a period of deep transformation. The use of the latest
technologies, the introduction of digital solutions, the
use of environmentally friendly materials and methods
of “green” construction are becoming not only a com-
petitive advantage, but also an objective necessity for
the successful operation of companies in the market.

Innovative development directions cover all stages
of the construction process — from design and prepara-
tion for construction to the operation of facilities. The
use of BIM technologies (Building Information Model-
ing), 3D printing, process automation, energy-efficient
systems, as well as the integration of sustainable de-
velopment principles are setting new standards in the
construction industry. Innovative project management
is also gaining particular importance, which allows you
to optimize costs, reduce work deadlines and improve
the quality of the final product.

The relevance of the study is due to the need to
find effective mechanisms for introducing innovations
into the activities of construction enterprises, taking
into account the growing competition in the domestic
and international markets. A systematic approach to
the development and implementation of innovation
strategies is the key to increasing the competitiveness
of enterprises, their financial stability and compliance
with modern challenges.

Analysis of recent research and publications.
Stelmashchuk A.M. determines that “Directions for
the development of innovative activity of enterprises in
the construction industry should be based on the prin-
ciples and methods of innovation activity itself, and
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also take into account the technological features of con-
struction enterprises” [1, p. 65]. Zinchenko M. M., sum-
marizing numerous studies, notes that the main direc-
tions of innovative activity of construction enterprises
are grouped into the following groups: “technological,
involving the development and implementation of new
technologies for the production of building materials
and structures, aimed at optimizing the construction
process: reducing the construction cycle; improving the
material and technical base; improving the quality of
building structures and materials; economic, ensuring
the investment attractiveness of construction and the
profitability of enterprises; social, creating conditions
for meeting consumer needs, preserving architectural
monuments, increasing the share of social housing;
environmental, improving the environmental safety
of production, reducing harmful impacts on the en-
vironment and people; infrastructural, creating con-
ditions for the formation of institutional structures
for innovative support of production activities — from
the creation of a scientific and technical idea to the
production and implementation of science-intensive
products and technical solutions” [2, p. 168].

Romanova L., Grigierman E. identify the following
main modern directions of innovation in construction
as “the development of ecological construction, compli-
ance with global energy efficiency standards, imple-
mentation of the vector for digitalization, in particular,
the concept of a “smart” house, the use of new “smart”
materials and innovative construction technologies, in-
cluding 3D construction technologies, the development
of new approaches to design, etc.” [3, p. 99].

Thus, attempts have been made to generalize the
list of the main directions of innovations in construc-
tion in modern conditions, depending on the various
goals of the research. However, in the economic liter-
ature, more attention is paid to technological, envi-
ronmental and partly — infrastructure innovations
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in construction. However, there is no comprehensive

approach to the characterization of the main directions

of innovations in construction by specific groups.

Formulation of the objectives of the article (state-
ment of the task). The purpose of this article is to
comprehensively determine the main directions of in-
novation activity of construction enterprises in modern
conditions of transformation of the world economy,
increasing requirements for environmental friendli-
ness, energy efficiency and manufacturability of con-
struction processes. The study is aimed at generalizing
existing approaches to the classification of innovations
in construction and developing a systemic vision of the
development of innovation processes in the industry.

To achieve the goal, the following tasks are defined
in the article:

* to analyze existing scientific approaches to the clas-
sification of innovation directions in construction;

* systematize the main areas of innovation activity
according to technological, economic, social, environ-
mental and infrastructure characteristics;

¢ offer recommendations for activating innovation ac-
tivity in the construction sector in the context of
global digitalization and environmental challenges.

Presentation of the main material. Based on
the systematization of the analyzed approaches, a gen-
eralized structure of the main directions of innovative
activity of construction enterprises was formed:

Technological innovations include the introduc-
tion of new construction technologies, for example, 3D
printing of structural elements, the use of BIM mod-
eling (Building Information Modeling) at all stages of
the object’s life cycle, the use of “smart” materials with
improved properties. Technological innovations con-
tribute to reducing construction times, improving the

quality of structures, and reducing operating costs [4].

Economic innovations are associated with the search
for new financial instruments for construction, optimiz-
ing costs for design and implementation of facilities,
developing public-private partnership models, and at-
tracting investments for the implementation of energy-
efficient solutions. Digital platforms for managing in-
vestment projects are gaining particular importance.

Social innovations involve the development of hous-
ing construction with an orientation towards social
programs, preserving historical heritage, and increas-
ing the accessibility of housing for the general popu-
lation. Such innovations also include the creation of

a comfortable urban environment through the imple-

mentation of smart city concepts and urban spaces.

Environmental innovations are becoming an in-
tegral part of construction projects, given the grow-
ing demands for sustainable development. The use
of energy-efficient materials, zero-carbon technolo-
gies, water reuse systems, and the implementation
of “green” construction principles are areas that are
gaining strategic importance in the international con-

struction business [5].

Infrastructure innovations are aimed at creating
conditions for continuous support of the innovation
cycle — from scientific developments to their imple-
mentation in production practice. This includes the
development of clusters of construction innovations,
investments in research and development centers, and
the development of educational programs for training
new generation personnel.

The results of the analysis allow us to conclude that
innovation activities should cover all components of
the construction process and be an integrated part of
the enterprise’s development strategy. An important
aspect of efficiency is the combination of different types
of innovations within the framework of comprehensive
business modernization programs.

Therefore, it is advisable for most construction com-
panies in Ukraine to implement a set of measures to
activate innovative activity in the construction sector:
¢ Creation of internal innovation units at construction

companies to coordinate the search, adaptation and
implementation of new technologies.

* Active use of digital platforms for project manage-
ment, progress monitoring, communication with
customers and contractors.

¢ Formation of partnerships with research institutions
to develop and implement innovative solutions.

* Implementation of energy management systems
at construction sites to achieve energy efficiency
standards.

* Development of employee competencies focused on
mastering digital tools and principles of sustainable
construction.

Thus, the innovative activity of construction compa-
nies should become a basic prerequisite for their com-
petitiveness and adaptability in the global environment.
Unlike existing approaches, the work focuses on the need
to integrate all types of innovations into a single strategy
for the transformation of construction enterprises.

Conclusions and prospects for further re-
search. The study has established that innovation is
a key factor in increasing the competitiveness of con-
struction enterprises in modern conditions of digital
transformation and increasing environmental chal-
lenges. The systematization of areas of innovation
activity according to technological, economic, social,
environmental and infrastructural characteristics has
made it possible to propose a comprehensive approach
to the development of innovations in the construction
industry. Innovations should cover the entire life cy-
cle of a construction project — from design to opera-
tion — and be based on the principles of sustainable
development, effective resource management, the use
of digital technologies and flexible management.

The scientific novelty of the study lies in the fact
that the proposed structure of innovation areas allows
taking into account multidirectional factors of the in-
dustry’s development and integrating them into the
development strategies of construction enterprises.
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Prospects for further research include developing
mechanisms for adapting construction companies to
the conditions of the digital economy, assessing the

on changing the professional structure of employment
in the construction sector. Another important area is
the study of the impact of environmental innovations

on the formation of sustainable cities and the devel-
opment of “smart” urbanism.

economic efficiency of implementing innovative tech-
nologies, developing partnership models with scientific
institutions, and analyzing the impact of digitalization
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IMPERATIVES OF AUDITING FINANCIAL
STATEMENTS OF AGRO-INDUSTRIAL
ENTERPRISES

Summary. Agro-industrial sector of Ukraine remains strategically important for the national economy, however he constant-
ly encounters new challenges that significantly affect efficiency management enterprises industries. Among such challenges are
military actions that violate logistical chains and financial stability agricultural companies, as well as global economic oscilla-
tion and amplification competition in world markets. In these conditions increases the significance of financial audit reporting
as effective tool software transparency, control and trust in agrarian business from investors, partners and the state.

In the article revealed key financial audit imperatives reporting agro-industrial enterprises, among which is a necessity rein-
forced attention to the risks inherent agricultural sector, and adaptation audit procedures to new ones redlities. The author ana-
lyzes how digitalization, automation and the use of the newest technologies change approach to verification financial indicators
and assessments assets that have specific nature in rural farm. Separately attention given challenges that arise in conditions
martial law, which creates additional risks to reliability and completeness financial information.

In addition, in the article highlighted international experience organization of audit in agriculture field where leading coun-
tries are actively implementing innovative approaches to management risks and financial control reporting enterprises agricul-
tural sector. Emphasis is placed on the fact that exactly qualitative audit allows agricultural enterprises to be more resistant to
economic shocks and provides better preparation for engagement investments.

In practical part proposed specific ways to improve audit procedures, including application modern IT tools for analysis fi-
nancial data, more deep assessment risks and preparation recommendations for management agricultural enterprises of proper
organizations financial reporting. The importance of cooperation between auditors and management personnel of agricultural
companies to increase qualities financial control and provision stable development business.

Results research can be useful for both auditors who working in the agribusiness industry, as well as for owners and manag-
ers agricultural enterprises that strive to increase financial transparency and sustainability their own companies in conditions
modern calls.

Key words: agro-industrial enterprise, financial audit reporting, risks, agricultural sector, management, digitalization, audit
procedures, stability business.

gro-industrial complex of Ukraine traditionally
pillar of national economy and plays a role a key

role in ensuring food security as inside countries, as
well as in international markets. However modern
realities functioning of agribusiness much complicated
by the combination of external and internal factors [1,
p- 21. Armed conflict in the territory Ukraine, perma-
nent changes in legislation, fluctuations world product
prices rural economy and aggravation global economic
risks posed by agricultural enterprises face a number
of critical challenges. In the conditions such instability

the need for effective mechanisms financial control and
provision transparency business. It is the audit of the
financial reporting becomes not only mandatory pro-
cedure, but also important tool strategic management
risks and increase trust in businesses agricultural
sector [1, p. 5].

Feature agricultural companies lies in the speci-
ficity theirs activities: seasonality production cycles,
dependency from natural and climatic conditions, high
volatility product prices, as well as necessity manage-
ment biological assets and agricultural inventories
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products. All these factors create additional difficul-
ties for auditors during inspection financial reporting
agricultural enterprises. In addition, martial law sig-
nificantly affected the physical condition of the assets,
compliance terms implementation contractual liabili-
ties, financial discipline and stability of the agrarian
business as a whole. This requires from auditors new
approaches to assessment risks and developments
verification methods adapted to the realities [2, p. 8].

Today, an audit in the agricultural sector industries
gradually is transforming under influence digitaliza-
tion and automation, which allows optimize volume
and quality audit procedures, reduce time spent on col-
lection and analysis information, use analytical tools
for detection atypical operations and risks fraud. Many
countries agro-industrial enterprises are already ac-
tively implementing electronic document flow, auto-
mated systems accounting and management, which
also changes approaches to the audit [2, p. 13].

Research financial audit imperatives reporting ag-
ricultural enterprises in modern conditions is relevant
not only for improving inspection practices domestic
companies, but also to borrow positive internation-
al experience. Given the strategic importance of the
agricultural sector for Ukraine, a qualitative audit
allows enterprises to be more ready for the unexpected
economic challenges, strengthen your positions in do-
mestic and foreign markets, as well as raise trust from
creditors, investors and regulators organs [2, p. 14].

The purpose of this the work is highlighting main
directions improvement audit procedures in the field
agro-industrial production, analysis modern trends
development of audit in the agricultural sector and the
formation of practical recommendations for auditors
and managers agricultural companies.

In modern times understanding, audit means veri-
fication and confirmation financial reporting an expert
in the field accounting, now known as an auditor. The
main purpose is to ensure the accuracy, legality and
completeness of accounting data and financial report-
ing [3, p. 8]. Auditors carefully analyze documents and
reports companies to provide their conformity estab-
lished standards. Over time, definitions of auditing
have changed and evolved. Historical development this
one industries led to the emergence different audit
approaches and methods. Each new definition reflects
improving audit practices. Thus, auditing today is an
important compound financial activities that constant-
ly is evolving. Audit is independent audit financial re-
ports and operations companies for confirmation their
accuracy and compliance established standards. It is
conducted by an auditor who analyzes documents, re-
ports and systems internal control of the company. The
purpose of the audit is to identify possible mistakes,
fraud or non-compliance legislative requirements. Au-
dit results are provided in the form of audit conclu-
sion that helps shareholders, management and others
stakeholders to accept justified solution [3, p. 11].
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And the financial side reporting — audit verifica-
tion service data accounting and indicators financial
reporting and consolidated financial reporting legal
entity or representative offices foreign subject man-
agement for the purpose of expressing the auditor’s
independent opinion on its compliance in all essential
aspects of the requirements provisions (standards) of
accounting, international standards financial reporting
or other rules [3, p. 14].

The legal basis for conducting an audit aimed at
creating a system of independent financial control in
order to protect the interests of the owner is deter-
mined by: the Law of Ukraine “On Auditing Activi-
ties” (hereinafter referred to as the Law), the National
Audit Standards, the Code of Professional Ethics of
Auditors of Ukraine, other legislative and regulatory
acts of Ukraine. The provisions of the Law are valid
on the territory of Ukraine and apply to all economic
entities regardless of the forms of ownership and types
of activity. In cases where an international treaty to
which Ukraine is a party establishes rules other than
those contained in the Law, the rules of the interna-
tional treaty shall apply [4, p. 4].

Ukraine’s transition to market relations necessi-
tates the creation of economic institutions that reg-
ulate the relationships between various business
entities. The leading place in this process should be
taken by the auditing institution. This is especially
important for agriculture, where fundamental changes
have occurred.

The situation in agriculture requires such an or-
ganization of independent control that would contrib-
ute to the validity of management decisions based on
taking into account identified violations in accounting,
financial and tax reporting [4, p. 9].

In this regard, the audit of agricultural enterpris-
es should be organized and conducted according to
such methodological approaches that ensure reliable
verification of the compliance of the reflection in the
accounting registers and reporting of fixed assets,
animals, seeds and feed, mineral fertilizers, pesti-
cides, fuel and lubricants, spare parts, raw materials
and other materials available in the farm for the
period of the audit, as well as their receipt and dis-
posal, the timeliness and reliability of the reflection
of settlements with suppliers for purchased stocks
or services provided (work performed), as well as for
the payment of loans and taxes; the correctness of
the reflection of production costs, the full accounting
of manufactured products, the reliability of its cal-
culation and assessment during processing and sale;
determination of financial results; the correctness of
the application of sales prices, discounts and mark-
ups to them, the preparation of accurate, complete
and timely reporting in accounting and reporting
of economic facts, obtain evidence to confirm it and
convey this truth through an audit opinion to infor-
mation users [5, p. 1].
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The development of market relations has become
a prerequisite for the growing need for auditing agri-
cultural enterprises.

Conducting an audit in agricultural enterprises has
its own characteristics, which are associated with the
specifics of the organization of production, technologi-
cal processes, accounting and taxation in this industry.
The agricultural sector has a number of characteristic
features that directly affect both the organization of
the activities of enterprises and the methods of con-
ducting an audit. Among them [5, p. 12]:
¢ specific legal status of agricultural enterprises and
associations, as well as the peculiarities of the finan-
cial structure of the agribusiness;
the presence in the accounting of objects that are
not present in other industries (young animals and
animals for fattening, perennial plantings, formation
of the main herd, etc.);
cost accounting and cost calculation in crop and live-
stock production, taking into account the impact of
biological cycles;
specifics of tax breaks and subsidies in the agricul-
tural sector;
special procedure for accounting for the processing
of agricultural products on the terms of toll-based
raw materials;
¢ issues of privatization and intra-farm land and prop-

erty relations.

Because of these features, the auditor’s tasks also
become more specific.

Accounting at agricultural enterprises is conducted
partly according to the journal-order system, partly
according to the memorial -order system. Specific ac-
counting registers, primary documents, and planning
and regulatory documentation are used here.

During an audit, sources of information include not
only primary documents, but also process maps, esti-
mate documentation, cost calculations, etc [6, p. 10].

The auditor pays special attention to checking cash
transactions — compliance with the cash balance limit
set by the enterprise, the correctness of cash spending,
and the timeliness of their transfer to the bank. For
example, for farms that are exclusively engaged in
the production and sale of agricultural products, such
a limit is not set at all.

The auditor also controls the procedure for paying
salaries — farms must receive funds for wages exclu-
sively through bank cash desks. At the same time,
enterprises have the right to store cash received for
salaries and material assistance for up to five business
days [6, p. 11].

When checking livestock accounting, the auditor
analyzes primary documents and accounting regis-
ters — animal movement books, farm reports, infor-
mation on the movement of the main herd, etc. Par-
ticular attention is paid to the reconciliation of data
on the movement of animals by sex and age groups,
the number of feeding days, debit and credit turnovers

on the account “Animals for breeding and fattening”
[7, p. 51

The auditor also checks the correctness of budget
settlements, taking into account the benefits provided
for by law for the agricultural sector: special rates for
water fees, benefits for land fees, value-added tax, etc.
For example, agricultural producers may not pay land
tax for plots under young orchards until they begin to
bear fruit [7, p. 10].

Regarding VAT, the auditor takes into account spe-
cial conditions: for example, the provision of services for
the repair of social facilities in rural areas or the trans-
fer of products to individuals — owners of land shares,
within the limits established by law, are not taxed.

The auditor also draws attention to the specifics
of wage payment in the agricultural sector, where
payment in products may be practiced. This allows
enterprises to take into account local characteristics
and customs.

In general, the audit of agricultural enterprises
requires a comprehensive approach and consideration
of industry nuances — from technological processes to
the specifics of accounting and tax accounting [8, p. 3].

In order to achieve the goal of the profession of an
independent auditor — ensuring a high professional
level of services to achieve maximum work efficiency
aimed at meeting the needs of Ukrainian society — he
is obliged to adhere to the basic principles of auditing.

Auditing the financial statements of agro-indus-
trial enterprises is not just a standard check of the
numbers on the balance sheet or income statement.
It is a complex process that has its own priorities and
characteristics, dictated by both the specifics of the
industry itself and the economic conditions in which
it operates [9, p. 51.

First of all, it is important to remember that the ag-
ricultural sector is seasonal. This means that income
and expenses do not occur evenly throughout the year,
but in waves — in accordance with the cycles of sowing,
growing and harvesting. For the auditor, this is a sig-
nal: financial statements need to be analyzed taking
into account seasonal fluctuations and business cycles.

Another important aspect is the presence of a large
number of biological assets in enterprises. For exam-
ple, during the audit process, it is important to check
not only the correctness of their valuation, but also
the enterprise’s compliance with the principles of
accounting for such assets at fair value. In the case
when the enterprise is unable to determine the fair
value, accounting at cost, taking into account depreci-
ation, is possible. But is this applied correctly? Is there
confirmation in the form of primary documents and
calculations? These are the questions that the auditor
asks himself [9, p. 10].

Another imperative of an audit in the agricultural
sector is to verify subsidies, grants, and other types
of government support received by enterprises. The
auditor must verify whether the enterprise correctly
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reflects these funds in its financial statements, wheth-
er they meet the criteria for income or liabilities, and
whether the procedure for their intended use has not
been violated.

An equally important task is to assess the risks
inherent in agriculture. For example, this concerns
the dependence of business on weather conditions,
fluctuations in prices for agricultural products and
resources, as well as the impact of military operations
on the stability of enterprises’ operational activities.

Modern auditing in the agricultural sector can-
not ignore the issues of environmental standards and
sustainable development. Many agricultural enter-
prises today are faced with requirements for compli-
ance with environmental standards, especially if they
cooperate with foreign partners. The auditor should
pay attention to the presence of appropriate expenses
and reserves in the reporting related to possible envi-
ronmental liabilities [10, p. 1].

Thus, the imperatives of auditing agro-industrial
enterprises are, first of all, a guide to the peculiarities
of agricultural business, an understanding of its risks
and the specifics of accounting. The auditor here does
not simply check the “correctness of the numbers”, but
also assesses the stability of the enterprise in condi-
tions of instability and the ability to adapt to changes
in the external environment.

In recent years, the agricultural sector has been
going through a period of significant changes, and
auditing as an element of control and support for
business transparency is also transforming. Now the
auditor no longer just checks documents — he must
be focused on modern challenges and be able to work
in conditions where risks and instability have become
commonplace [10, p. 3].

The automation of accounting processes and the
introduction of digital technologies have significantly
changed the approach to auditing. Today, agricultur-
al companies are actively using ERP systems, cloud
services for accounting, and electronic document man-
agement. This significantly facilitates auditors’ access
to information and allows them to analyze financial
data faster and more accurately. At the same time,
digitalization creates new risks — for example, cyber
threats or errors in automated systems that may be
invisible at first glance. Therefore, a modern auditor
must have not only accounting knowledge, but also be
familiar with digital platforms and IT security.

Auditing in the agricultural sector today is unimag-
inable without taking into account the realities of mar-
tial law. Some enterprises are faced with temporary
occupation of territories, suspension or reduction of
activities, loss of property. Auditors should also pay
attention to innovations in tax and financial legisla-
tion, which often change in wartime. Added to this
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is the influence of global factors, such as inflation,
rising prices for fertilizers, fuel, and logistics. In such
conditions, audit becomes a tool not only for checking
the correctness of reporting, but also for assessing the
ability of the enterprise to survive and develop in an
unstable environment [11, p. 3].

World practice shows that the agricultural sector
in different countries faces similar challenges. For
example, in the EU, great attention is paid to compli-
ance with the principles of sustainable development
and environmental standards. Auditors abroad are
increasingly including in their audits an assessment
of ESG factors (environmental, social and governance
aspects). The direction of agricultural forensic analysis
is also developing — the search and prevention of fraud
and corruption in large agricultural corporations. For
Ukraine, this experience can become a useful guide,
especially for enterprises that are export-oriented and
cooperate with foreign partners [11, p. 2].

Among the priority tasks is in-depth analysis of fi-
nancial reporting, taking into account seasonality and
the specifics of agricultural activity. Auditors should
pay more attention to the procedure for assessing bio-
logical assets and forming reserves in case of force
majeure. It is also advisable to use modern tools for
monitoring risks and implement new audit methodol-
ogies that take into account the digital transformation
of the agricultural sector.

For risk management, it is useful to use tools such
as a risk-based approach to auditing, analysis of supply
chains and counterparties, as well as stress testing of
the financial stability of the enterprise. In war condi-
tions, analysis of operational risks related to logistics
and product supply, as well as verification of the avail-
ability of insurance for the enterprise’s property and
assets, are especially relevant.

Managers should prepare for the audit in advance:
ensure high-quality record-keeping, timely update in-
ternal regulations, policies for accounting for bioas-
sets and other specific items. It is also important to
organize internal control and implement a risk man-
agement system to minimize possible remarks from
auditors.

Therefore, a modern audit in the agribusiness sec-
tor is no longer just a formal check of numbers. It is
a tool that allows agribusinesses to obtain an objective
assessment of their resilience, ability to withstand
risks, and adapt to new realities.

A quality audit enables owners and managers to
make informed decisions, attract investments, and
confidently navigate an unstable economic environ-
ment. In the context of martial law, digitalization,
and global challenges, this process becomes even more
important for the sustainable development of agricul-
tural enterprises.
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THE ROLE OF INTERNAL INVENTORY
IN OPTIMIZING MANAGEMENT
ACCOUNTING

Summary. This article explores internal inventory as a tool for enhancing the efficiency of management accounting in mod-
ern business environments. The relevance of the study stems from the growing need to improve inventory management practices
to strengthen an organization’s financial stability and ensure the accuracy of accounting data — an essential prerequisite for
sound managerial decision-making. The novelty of the research lies in the comprehensive systematization and analysis of con-
temporary internal inventory procedures, including physical counts, cycle counting, differentiated inventory control based on
ABC analysis, and advanced automation technologies using the Internet of Things (loT). The study outlines and examines inter-
nal control and stock audit procedures in detail, evaluating their impact on improving the reliability and quality of management
accounting data. Special attention is given to analyzing the effectiveness of practical loT applications in inventory monitoring,
which significantly reduce the influence of human error and improve the responsiveness of control processes. The research is
focused on identifying the mechanisms through which internal inventory contributes to optimizing management accounting
processes. To achieve this, the study applies methods such as comparative analysis, analytical review, and synthesis of cur-
rent academic sources. The conclusion highlights the specific positive effects of implementing the described internal inventory
methods on the performance indicators of management accounting. The article is intended for professionals in management

accounting, financial management, internal auditing, and inventory control.
Key words: management accounting, internal inventory, cycle counting, ABC analysis, loT technologies, accounting automa-
tion, inventory control, internal audit, financial indicators, inventory optimization.

ntroduction. Management accounting, focused on

the internal needs of organizational governance,
relies on accurate inventory data for planning, control,
and decision-making. Effective inventory management
enhances operational efficiency and financial stability,
while poor inventory control may lead to overstocking,
capital being tied up, or product shortages — all of
which negatively impact costs and customer service
levels.

In response to these challenges, many companies
adopt internal inventory as part of their internal con-
trol systems. Internal inventory refers to the regular
process of checking and reconciling physical inventory
levels with accounting records within the organization.
The goal is to ensure the reliability of inventory data
used in management reports. Implementing effective
internal inventory procedures contributes to improved
accounting accuracy, optimized stock levels, and, con-
sequently, better key financial indicators. Thus, the
relevance of this study lies in understanding the role
of internal inventory in improving management ac-
counting and the methods by which inventory control
can enhance accounting processes.
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The purpose of this analytical article is to examine
the impact of internal inventory procedures on the
optimization of management accounting. The study
explores key methods of internal inventory (including
physical counts, cycle counting, ABC analysis, and oth-
ers), analyzes their effect on accounting accuracy and
financial performance, and presents implementation
outcomes based on current literature.

Materials and Methods. This article draws on re-
search and materials from the following sources. Carr,
Riggs & Ingram! investigated internal control proce-
dures and their effectiveness in inventory storage and
management. T. Allers? proposed approaches to inven-
tory auditing aimed at identifying stock surpluses and
shortages. D. Patil and A. Bhaumik?® demonstrated,
using warehouse locations as case studies, the benefits

! Carr, Riggs & Ingram. (2019). Using internal controls to keep a
record of your inventory: Storing & managing inventory. https://www.
criadv.com/insight/internal-inventory-controls-storage-management/

2 Intuendi. (2024). Inventory audit (T. Allers, Author). https://
intuendi.com/resource-center/inventory-audit/

3 Patil, D., & Bhaumik, A. (2024). IoT innovations as a strategy
for minimizing construction expenses. Journal of Machine and
Computing, 349—-359. https://doi.org/10.53759/7669/jmc202404033
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Fig. 1. ABC Classification of Inventory?®

of IoT technologies in inventory processes, showing
significant improvement in data accuracy. M. Kuuse
and P.dJ. Scott* elaborated on the principles and ad-
vantages of ABC inventory analysis for differentiated
control. H.D. Pramudito and co-authors® analyzed the
relationship between internal control systems and the
quality of accounting information at a manufactur-
ing enterprise. KnowledgeLeader® provided practical
recommendations for implementing best practices in
inventory management. Materials from CFI Education
Inc”. related to inventory auditing were also used to
ensure alignment with internal control standards.

The research methods included comparative analy-
sis, analytical literature review, data systematization,
and synthesis of results.

4 Kuuse, M., & Scott, P. J. (2024). ABC analysis (80/20 rule) in
inventory management. https://www.mrpeasy.com/blog/abc-analysis/

5 Pramudito, H. D., Kamar, K., Bakri, A., Husaini, & Pratiwi, N.
(2024). Analysis of internal inventory control systems and accounting
information systems for product stock inventory in a national corpo-
rate wear manufacturing company. Jurnal Informasi dan Teknologi,
5(4), 305-311. https://doi.org/10.60083/jidt.v5i4.457

6 KnowledgeLeader. (2019). How to use the 5 best practices of
inventory management. https://info.knowledgeleader.com/how-to-
use-the-5-best-practices-of-inventory-management

7 CFI Education Inc. (n.d.). Auditing inventory. https://corpo-
ratefinanceinstitute.com/resources/accounting/auditing-inventory/

Results. Internal inventory involves a range of pro-
cedures aimed at verifying and controlling inventory
within an organization.

A full (complete) inventory involves periodically
physically counting all of the organization’s goods
and materials and comparing them with accounting
records. This approach provides the most thorough
check, but is typically conducted infrequently (e.g.,
annually) due to the significant time and resource
costs. Cycle counting, on the other hand, spreads the
inventory checks over time: specific categories or seg-
ments of inventory are counted regularly (daily, week-
ly) according to a rotating schedule. This method is
considered a best practice, as it allows for maintaining
a high level of data accuracy without interrupting op-
erations. Companies that implement continuous cycle
counting report improved inventory movement control
and a reduction in operational disruptions®.

Another key tool is ABC analysis of inventory, based
on the Pareto principle. It divides all inventory items into
categories A, B, and C depending on their contribution

8 Kuuse, M., & Scott, P. J. (2024). ABC analysis (80/20 rule) in
inventory management. https://www.mrpeasy.com/blog/abc-analysis/

¥ KnowledgeLeader. (2019). How to use the 5 best practices of
inventory management. https://info.knowledgeleader.com/how-to-
use-the-5-best-practices-of-inventory-management
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to the total inventory value and quantity share. Typi-
cally, category A includes about 20% of inventory items,
which account for about 80% of the total inventory value;
category C, on the other hand, may include up to 50% of
low-cost items, contributing only about 5% of the total
inventory value!® (see Fig. 1). Through ABC analysis,
a company can focus control efforts (e.g., frequency of
counts) on the most valuable items (category A). Ac-
cording to recommendations, ABC analysis is often used
as an inventory audit procedure: high-value items are
counted more frequently, while items in category C are
counted less often!!. This differentiated approach im-
proves the efficiency of internal audits.

Inventory Control and Audit Procedures. Various
control procedures are implemented within internal in-
ventory processes. Figure 2 shows an example of the im-
pact of implementing an automated accounting system
(using IoT technologies) on the accuracy of inventory
tracking at six different warehouses (locations). The red
bars indicate the inventory accuracy after implementing
the system, while the yellow bars represent accuracy
before implementation. It can be seen that in all cases,
after using IoT technologies, the accuracy of inventory
tracking significantly increased (e.g., from about 80% to
90-95%), demonstrating the benefit of automation for
inventory control. IoT devices allow real-time tracking
of inventory levels and movements, automatically re-
cording arrivals, departures, and product movements!2.
As a result, the impact of human error and mistakes in
accounting is reduced, ensuring more accurate records
of stock levels. Research confirms that the use of IoT
trackers and sensors leads to a continuous increase
in the accuracy of accounting and the reliability of in-
ventory monitoring systems. For example, Patil et al.
(2024) demonstrated an average accuracy improvement
of 5-10 percentage points after implementing IoT sys-
tems across six warehouses (see Fig. 2)3, which poten-
tially leads to a reduction in costs related to accounting
errors and an improvement in financial performance.

In addition to technical tools, organizational con-
trol measures play an important role. According to
the COSO conceptual model, an effective internal
inventory control system includes: control environ-
ment (policies, management responsibility), risk as-
sessment, control activities (specific procedures, such
as segregation of duties when handling inventory),
information systems, and monitoring!4. The implemen-

10 Kuuse, M., & Scott, P. J. (2024). ABC analysis (80/20 rule) in
inventory management. https://www.mrpeasy.com/blog/abc-analysis/

1 CFI Education Inc. (n.d.). Auditing inventory. https://corpo-
ratefinanceinstitute.com/resources/accounting/auditing-inventory/

12 Patil, D., & Bhaumik, A. (2024). IoT innovations as a strate-
gy for minimizing construction expenses. Journal of Machine and
Computing, 349-359. https://doi.org/10.53759/7669/jmc202404033

13 Same

4 Pramudito, H. D., Kamar, K., Bakri, A., Husaini, & Prati-
wi, N. (2024). Analysis of internal inventory control systems and
accounting information systems for product stock inventory in a
national corporate wear manufacturing company. Jurnal Informasi
dan Teknologi, 5(4), 305-311. https://doi.org/10.60083/jidt.v5i4.457
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tation of a well-designed internal control system can
increase the productivity of operations, prevent theft,
and ensure compliance with accounting procedures.
For example, restricting warehouse access, dividing
responsibilities (with one set of employees responsible
for receiving goods, while another group is responsi-
ble for recording them in the accounting system), and
conducting regular independent audits — these are all
elements of internal control that reduce the likelihood
of fraud or errors?s.

Table 1 summarizes the main methods and proce-
dures of internal inventory and stock control used in
practice, along with their brief descriptions.

Thus, the analysis of literature sources and prac-
tical reports demonstrates that the proper execution
of internal inventory directly affects the quality of
management accounting and business efficiency. The
main findings identified in the study are as follows:

1. Improvement of accounting data accuracy. The
implementation of regular inventory checks signifi-
cantly improves the accuracy of inventory data. Com-
panies that have transitioned from occasional inven-
tory counts to systematic cycle counting generally
achieve nearly complete alignment between accounting
records and actual stock levels in the warehouse. For
example, according to one study, the average accuracy
of inventory records after implementing a cycle count-
ing program exceeded 95%, compared to approximate-
ly 85-90% before implementation®. As a result, the
likelihood of distorting financial indicators decreases.
Since the value of inventory impacts the calculation of
the cost of goods sold and profits, more accurate data
means more reliable internal cost and performance re-
ports. Thus, management accounting becomes a more
reliable tool for decision-making.

2. Optimization of inventory levels and cost reduc-
tion. Accurate data on current stock levels enables
managers to optimize inventory — identifying excess
or outdated items in a timely manner and preventing
shortages of fast-moving goods. Reducing excess inven-
tory leads to a reduction in associated costs (storage,
insurance, and frozen working capital). For example,
the transition to a just-in-time (JIT) system reduces
the need for safety stock and decreases related main-
tenance costs. According to Intuendi, conducting reg-
ular inventory checks helps identify surpluses and
shortages early on, which allowed one of the studied
companies to reduce total inventory costs over the year
by selling off unused materials and more accurately
planning orders!’. These results are closely related to
improvements in management accounting indicators:
the reduction of storage costs and write-offs reflected
in lower cost of goods sold and improved profitability.

5 Carr, Riggs & Ingram. (2019). Using internal controls to keep a
record of your inventory: Storing & managing inventory. https://www.
criadv.com/insight/internal-inventory-controls-storage-management/

16 Same

1 Intuendi. (2024). Inventory audit (T. Allers, Author). https://
intuendi.com/resource-center/inventory-audit/
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Fig. 2. Inventory Accuracy Before and After Implementing IoT Monitoring Systems at Six Locations!®

Table 1
Main Methods of Internal Inventory and Stock Control®®
Method / Description
Procedure P
Full Physical |Periodic (e.g., annual) complete counting of all stock and comparison with accounting data. It ensures
Inventory high accuracy but requires halting operations and significant resources.

Cycle Counting

Continuous counting of parts of the inventory according to a schedule (daily, weekly). This allows main-
taining up-to-date data without interrupting warehouse operations. Priority is given to more valuable
or fast-moving items.

ABC Inventory

Classification of inventory by importance: Category A — the most expensive and critical items, B—me-

Analysis dium, C — least valuable. Used to differentiate the frequency and thoroughness of control.
Barcoding/ |Use of automatic identification technologies (barcodes, RFID tags) for tracking product movement.
RFID Speeds up receiving and issuing operations and reduces the risk of errors when entering data manually.
IoT Inventory |Installation of sensors and use of the Internet of Things (IoT) for constant tracking of inventory levels
Monitoring |(see Fig. 2). Automating data collection improves accounting accuracy and the timeliness of information

updates.

Internal Inven-
tory Audit

Periodic checks of inventory management processes by internal auditors. Assesses compliance with es-
tablished procedures, reporting accuracy, and the effectiveness of the control system. Audit results help
identify and address deficiencies.

3. Prevention of theft and fraud. Internal audits
and clear inventory procedures serve as a deterrent to
potential theft of goods. When employees are aware

18 Same

¥ KnowledgeLeader. (2019). How to use the 5 best practices of
inventory management. https://info.knowledgeleader.com/how-to-
use-the-5-best-practices-of-inventory-management

CFI Education Inc. (n.d.). Auditing inventory. https://corpo-
ratefinanceinstitute.com/resources/accounting/auditing-inventory/

Patil, D., & Bhaumik, A. (2024). IoT innovations as a strategy
for minimizing construction expenses. Journal of Machine and
Computing, 349-359. https://doi.org/10.53759/7669/jmc202404033

that inventory is regularly counted and controlled,
the incentive for theft or over-reporting decreases. In-
ventory audits help verify asset valuations, identify
shortages and write-offs, and improve inventory se-
curity. In organizations with a strong internal control
system, cases of inventory loss due to theft are notably
rare. Thus, the company’s assets are preserved, and
management reporting remains free of hidden losses.

4. Improvement of financial planning and analysis.
Management accounting uses inventory metrics in
budgeting and performance analysis (e.g., inventory
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turnover, days of inventory). After increasing the accu-
racy of data, these key performance indicators (KPIs)
become more reliable. Inventory turnover — an im-
portant metric calculated as the cost of goods sold
divided by the average inventory — increases when
excess inventory is eliminated?’.

5. Integration with accounting information systems.
Practical results also show that the greatest effect is
achieved when inventory procedures are integrated
with automated accounting information systems (ERP,
warehouse management systems).

In general, the results indicate that internal in-
ventories are a powerful tool for optimizing both
operational activities and management accounting.
They provide transparency and accuracy in account-
ing — a foundation for effective planning and control.
The consolidated data from various studies confirm
a positive correlation between a high level of inventory
discipline and the financial performance of companies.
For example, a company consistently implementing an
inventory optimization and control policy can expect
a reduction in the proportion of inventory in current
assets, faster capital turnover, and increased profit-
ability. These improvements are reflected in manage-
ment reports and allow for more informed strategic
conclusions.

Discussion. The results presented above demon-
strate the importance of internal inventory procedures
for optimizing management accounting. This section
discusses the interpretation of these results, their
practical implications, and limitations.

First and foremost, it is evident that the accuracy of
inventory data is the cornerstone of reliable manage-
ment accounting. If the accounting information regard-
ing the quantity and value of inventory is inaccurate,
it leads to erroneous management decisions. For exam-
ple, overestimating stock levels can create an illusion
of resource abundance and lead to unacceptably low
procurement or production volumes, which results in
supply chain disruptions. Conversely, consistently un-
derestimating stock levels provokes excessive purchas-
ing and increased storage costs. Internal inventory
processes act as a feedback mechanism, allowing the
accounting data to be regularly calibrated to reflect the
actual situation. The data from this study confirm that
companies that have implemented regular stock counts
(in any format, whether full or partial) provide high
reliability in their management reports on inventory.

An important consequence is the optimization of
storage and procurement costs. By identifying excess
or obsolete inventory, a company can take timely ac-
tion — such as selling off the stock or reducing orders
for such items — thereby reducing costs and freeing up
warehouse space. This aligns well with lean produc-
tion principles and JIT (just-in-time) systems, where

20 Alnaim, M., & Kouaib, A. (2023). Inventory Turnover and Firm
Profitability: A Saudi Arabian Investigation. Processes, 11(3), 716.
https://doi.org/10.3390/pr11030716
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minimizing inventory leads to lower overhead costs.
However, it is important to note that excessive stock
reduction without accounting for demand variability
can increase the risk of shortages. Therefore, finding
a balance between sufficient and minimized inventory
is a matter of particular attention in management ac-
counting. The use of inventory data should be support-
ed by demand analysis and forecasting to ensure that
inventory optimization does not harm service levels.

Regarding fraud prevention and loss reduction, the
results show a significant decrease in shortages with
strong internal control. This supports the thesis that
an internal control system (including inventory man-
agement) increases operational transparency and em-
ployee discipline. When every item of resource inflow
and outflow is recorded and checked, opportunities for
abuse are drastically reduced. However, in practice,
implementing such systems can face resistance from
employees or may require changes in corporate culture.
Employees may perceive increased control as a sign of
distrust. Therefore, the role of leadership is crucial in
explaining the goals — not punishment, but the overall
success of the company — and in motivating employees
to adhere to procedures.

The technical aspects of automation (barcode scan-
ning, RFID, IoT) have shown a noticeable impact on
improving the accuracy of accounting. The studies
discussed confirm that the digitization of inventory
processes is one of the most promising directions.
However, the cost of implementing such technologies
should be considered. For small businesses, large-
scale adoption of RFID or IoT sensor networks may
be financially challenging. In such cases, a combined
approach may be optimal: for example, using mobile
barcode scanners to simplify manual counting or basic
accounting software instead of a full sensor system.
It is important to note that even small improvements,
such as implementing a barcode system, significantly
reduce data entry errors and speed up the inventory
process.

Integrating inventory results with information
systems can also pose a challenge. Many companies
face compatibility issues between outdated accounting
systems and new data collection tools. A solution could
be the modernization of IT infrastructure or the use
of add-on modules that aggregate data from various
sources. For example, IoT sensors can transmit data to
an intermediate server, from which it is then uploaded
into the ERP system. Training employees to work with
new systems is another crucial aspect. If employees are
not skilled in using the tools or do not trust them, the
effectiveness will be lower than expected.

An interesting observation is that the effect of
internal inventories is reflected not only in figures
but also in improved managerial decision-making.
Managers who receive timely and accurate reports
on inventory can confidently conduct “what if” anal-
yses, budgeting, and plan adjustments. Management
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accounting becomes proactive rather than reactive:
instead of finding out the causes of deviations after
the fact (e.g., why costs increased — because lost ma-
terials are written off), management can spot trends
in advance (such as slow-moving stock growth, de-
clining accuracy of inventory for specific warehouses,
etc.) and take action. For example, in one case, after
the implementation of regular inventory monitoring,
branch managers began holding monthly meetings on
inventory status, using reports from cyclical invento-
ries. This led to better coordination between the sales
and production departments, as real stock data was
communicated to all process participants promptly.

However, the limitations of the conducted study
should also be acknowledged. First, most of the sourc-
es examined are general guides. Quantitative assess-
ment of the contribution of internal inventories to
financial results is challenging, as other improvements
(such as demand planning systems and procurement
optimization) are often implemented simultaneously.
Therefore, isolating the effect of inventories requires
additional data (e.g., controlled experiments or mod-
eling). Second, each industry sector has its own spe-
cifics: for example, in retail, losses from theft (shrink-
age) constitute a significant portion of expenses, and
there, the benefits of frequent inventories are obvious,
while in manufacturing, the emphasis is placed on
the accuracy of accounting materials and work-in-
progress. This paper provides an overview and does
not account for all industry differences. However, the
general principles of internal inventory management
are widely applicable.

Discussions on the topic sometimes express con-
cerns that frequent inventories are costly and distract
from core activities. Indeed, if counting requires halt-
ing operations, a compromise arises between control
and efficiency. This is why, nowadays, priority is given
to methods that minimally impact the operational pro-
cess, such as selective cyclical counts and automated
accounting. Successful companies show that a well-or-
ganized internal inventory system becomes part of the
daily routine and does not interfere with work — on
the contrary, it organizes it. For example, some ware-
houses implement a practice where, before the end of
each shift, the staff counts 1-2 items from category
A and verifies them with the accounting system. This
takes 10—-15 minutes but allows discrepancies to be
immediately detected and corrected. As a result, by
the time of the global inventory (for example, at the
end of the year), the company already has a high level
of confidence in the data.

Thus, when discussing the role of internal inven-
tory, we see that it is not just a technical procedure
for reconciling stock levels, but an integral part of the
management accounting and control system. Without
it, accounting data risks becoming unreliable, and
managerial decisions ineffective. On the contrary, with
well-organized inventory work, the organization gains

a competitive advantage in the form of accurate infor-
mation, cost savings, and confidence that “household”
matters are in order, which, by the way, positively af-
fects the external image — as external auditors and
partners also trust the company more when they know
about its strong internal control.

Conclusion. The analysis conducted confirmed
that internal inventory management is a critical
tool for optimizing management accounting. First, it
ensures the reliability and timeliness of data about
inventory, which forms the foundation for many man-
agement decisions. Regular inventory checks help
identify and eliminate discrepancies between account-
ing records and actual stock levels, leading to improved
accuracy in financial calculations and reporting. Man-
agement accounting, based on accurate data, more
fully reflects the real situation, thereby enhancing the
quality of planning and control.

Second, internal inventory management helps re-
duce costs and increase efficiency. Optimizing inven-
tory levels (eliminating excess stock, preventing short-
ages) leads to lower storage costs, reduced write-offs
and losses, and improved capital turnover. All these
effects are reflected in management metrics: inventory
turnover increases, the share of inventory in assets
decreases, and cost indicators improve. Therefore,
management accounting, supplemented by inventory
data, more clearly signals opportunities for enhancing
efficiency.

Third, by performing internal control functions,
inventory management protects company assets and
strengthens financial discipline. Preventing theft and
fraud through transparent accounting safeguards as-
sets and reduces unproductive losses. This means
that the financial results presented in management
reports are not distorted by hidden leaks, allowing
management to confidently use them for assessing
performance and profitability.

Fourth, modern methods of internal inventory
management, especially with the use of information
technologies, enable faster information exchange and
real-time integration of accounting. For example, the
use of IoT and barcode systems provides almost im-
mediate updates on inventory movement. This brings
management accounting to a new level of operational
efficiency, where reports are generated not weeks after
an event, but almost simultaneously with it. This al-
lows the company to respond more flexibly to changes
in demand, supply disruptions, and other factors.

In conclusion, internal inventory management is
an integral component of lean, adaptive organizational
management. In an environment of increasing compe-
tition and rapidly changing markets, companies that
can manage their inventory accurately and efficiently
gain financial benefits and strategic advantages. Man-
agement accounting in such companies transforms
from mere transaction recording to a tool for deep an-
alytics and decision-making support.
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The results of this study confirm the need for in-
vestment in improving internal inventory manage-
ment processes. Managers are encouraged to assess
the current level of inventory accuracy and, if neces-
sary, implement the methods described in this article:
establish a system of regular checks (with a focus on
valuable inventory through ABC analysis), introduce
modern accounting technologies, develop clear proce-
dures, and train staff. It is also important to establish
feedback mechanisms: using inventory data to revise

inventory standards, adjust procurement and produc-
tion plans, i.e., integrate results into management
accounting frameworks.

Effective internal inventory management is a con-
tinuous process of improvement. It requires attention
to detail, discipline, and modern approaches, but it
brings tangible dividends in terms of transparency,
savings, and confidence that the information used by
management is accurate. And accurate information is
the foundation of successful management.
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ntroduction. The rational distribution of financial

resources is a decisive factor in preparing candidates
and political parties for elections. Investment strategies
influence not only the amount of funding raised but also
the timing, application logic, and effectiveness of resource
allocation. The rising costs of electoral activity in many
regions necessitate more precise planning, while evolving
communication and marketing mechanisms call for the
adaptation of traditional investment approaches to new
digital realities. Simultaneously, stricter legislative re-
quirements and growing public scrutiny have increased
the focus on transparency in campaign financing [5, 6].

An effective investment policy enables the accu-

mulation and optimal deployment of resources to
strengthen influence over target social groups. The
objective of this study is to conduct a detailed exam-
ination of investment strategies used in electoral cam-
paigns, identify the most effective models, and propose
recommendations for their improvement [9]. The study
pursues the following tasks:
* systematize the investment strategies in use, based

on their classification characteristics;
¢ evaluate their effectiveness through the example of

several foreign electoral campaigns in 2024,
¢ formulate recommendations for improving investment

policy and increasing return on expenditure;
¢ identify potential directions for further research in

this domain.

The novelty of this work lies in the integrated

analysis of investment strategies, taking into account

emerging political technologies, the impact of the dig-
ital environment, and the transformation of electoral
behavior.

Materials and Methods. The information base
of the study includes research by European and other
international experts on investment strategies in the
context of political campaigns. The methods applied in-
clude synthesis, generalization, comparative analysis,
case studies, cluster analysis, content analysis, expert
evaluation, and visual data representation.

The study draws on the works of the following
authors: Cummings J.F. [1], Shaki J., Aumann Y.,
Kraus S. [10], Slough T. [11], among others.

Results and Discussion. In the majority of elec-
toral campaigns conducted at the municipal and re-
gional levels, there is a prevailing trend of allocating
core financial resources to traditional media channels:
television, radio, outdoor advertising (banners, bill-
boards), and printed materials. However, in recent
years, the share of spending on internet-based plat-
forms has been steadily increasing, particularly in
urban areas with high levels of digital literacy.

This trend is largely driven by the growing number
of citizens who rely on online sources for information.
Younger and middle-aged individuals are especially ac-
tive online, tend to be relatively financially stable, and
therefore play a direct role in shaping public opinion,
often forming the core of voter support [17].

Investment strategies in electoral campaigns are
categorized according to a range of parameters that

29



// ExkoHOMiuHi Hayku //

// Mi>xnapofHuit HaykoBuiA )xypHan «lHTepHayka» // Ne 4 (171), 2025

define their focus, resources used, and implementation
methods. In terms of objectives, strategies may target
voter turnout, persuasion of undecided voters, demo-
bilization of opponents, political branding, voter group
targeting, or differentiated image formation. Based on
the type of resources employed, strategies may rely on
financial, informational, organizational, technological
means, or on the use of social media platforms.
Classification is also possible by the object of in-
vestment: traditional and digital media, field events,
analytical research, and the deployment of innovative
solutions. With respect to time horizon, strategies can
be short-term, medium-term, or long-term. In terms
of technological advancement, they may be conser-
vative or innovative. Regarding sources of funding,
strategies may be state-funded, privately financed, cen-
tralized, diversified, partnership-based, or supported
through crowdfunding. Additional parameters include

distribution channels (digital or traditional), risk level
(aggressive, moderate, or conservative), geographic
reach (local, national, international), type of voter en-
gagement (direct or indirect), scale of outreach (mass,
segmented, microtargeted, or hybrid), and the timing
logic for resource allocation (frontloading, backloading,
steady, or pulsed deployment).

Having outlined the characteristics of investment
strategies in electoral campaigns, a classification was
carried out based on examples from various countries
during the 2024 election cycle. The resulting classi-
fication reflects the diverse approaches to designing
investment strategies in political campaigns across dif-
ferent nations. There is notable variation in the use of
budgetary tools, the structuring of tax incentives, tariff
mechanisms, and the prioritization of foreign policy
agendas. This comparative overview provides insight
into how political systems, legislative constraints, and

Table 1

Classification of Investment Strategies in Electoral Campaigns Based
on Country Examples from 2024 [19]

Country / Key Budget Policy . Trade Restrictions Geopolitical Priori-
. . . Tax Policy . .
Region Directions and Tariffs ties
USA Deficit maintenance and | Potential extension of | Possible increase in im-|Divergent stances on
subsidies (if Biden is|Trump Tax Cuts if Re-|port tariffs (10% unified | Ukraine (House Repub-
re-elected) publicans retain a ma-|rate) targeting China |licans oppose additional
jority (under Republican sce-|funding)
nario)
Possible rollback of se-|Higher taxes on the|Status quo on tariffs like- | Bipartisan support for
lect incentives (if Trump | wealthy if Democrats|ly if Congress remains |military aid to Israel
wins) gain more influence balanced Democratic platform sig-
nals possible support for
Taiwan
Mexico Spending focused on|Conservative stance on|Strengthened ties with|Anticipated reforms in
stimulating domestic | rate changes the US 2024, candidate C. Shein-
production and near- baum signals a possible
shoring policy shift
Moderate budget over-|Emphasis on fiscal sta-|Search for new investors | Significance of future
sight bility amid manufacturing re-|parliamentary composi-
location tion
Argentina |Budget restructuring | Tax incentive optimiza-| Traditional focus on agri- | Power shift initiated
planned tion expected cultural exports broad reforms
Reform package ap-|Reevaluation of rates and | Exploration of new sales | Dependence on external
proved targeting econom- | duties to fund reforms channels creditors for key projects
ic stabilization
China (in the | Remains a major trading | Domestic support mea-|Risk of additional US |Limited cooperation with
context of |partner for many coun-|sures targeting specific|tariffs increases under|the US amid geopolitical
US trade |tries sectors Republican scenario tensions
tensions) | Possible countermea- Promotion of import sub- | Expansion into alterna-
sures to mitigate restric- stitution within China |tive markets (Asia, Afri-
tion risks ca)
European |Maintenance of social|EU corporate tax policy | Cooperation within the |Consistent policy on
Countries |spending while keeping|may shift with the eco-| EU framework, unified |Ukraine regardless of
debt at sustainable levels | nomic climate tariff conditions national elections
Short-term injections to|Fiscal incentive debates|Potential tightening of|High currency volatility
support select industries |in some countries measures against third|tied to expectations of
countries in case of con- | ECB policy easing
flict escalation
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economic conditions influence resource allocation and
the development of strategic planning (see Table 1).

The presented information illustrates the diversity
of political trajectories that shape differing conditions
for investors. Each case involves specific risks and op-
portunities related to taxation, public expenditure lev-
els, and the prospects for trade cooperation. These char-
acteristics form the basis for designing flexible solutions
tailored to the specifics of each strategic direction.

The effectiveness of an investment strategy in an
electoral campaign depends on its alignment with po-
litical and social realities. Analysis shows that digital
and innovative strategies demonstrate the highest lev-
els of effectiveness, particularly among younger voters;
traditional methods are gradually losing ground but
remain important for older demographics; and the
greatest success is achieved through integrated, multi-
channel approaches [5].

The following data reflect the evaluation of invest-
ment strategy performance based on both quantita-
tive Conviction Scores and qualitative commentary.
A detailed breakdown of each segment helps identify
emerging trends and risks, taking into account the
current political and economic context. The data also
highlight how capital allocation and the resilience of
financial instruments shift under electoral influence
(see Table 2).

The Conviction Scores and accompanying commen-
tary illustrate varying levels of market sensitivity to
political shifts. In some cases, optimism is driven by
accommodative monetary policy; in others, caution
prevails due to potential fiscal constraints or geopolit-
ical uncertainties. This analysis provides a structured
basis for forecasting and enables timely adjustments
in investment strategies.

A reprioritization is underway across key sectors
such as energy, taxation, healthcare, and beyond. The
following summary outlines the projected performance
of various investment strategies in light of recent polit-
ical statements and potential legislative developments
(see Table 3).

This overview reflects how political shifts influence
investment climates across sectors, offering investors
insights into emerging risks and opportunities. Stra-
tegic planning under such conditions requires flexible,
context-aware approaches.

Future decisions by the Republican majority will
largely depend on internal party debates and the bal-
ance of interests within key congressional committees.
In parallel, there will likely be growing demand for
flexible investment strategies focused on sectors with
lower regulatory uncertainty.

Recommendations aimed at enhancing investment
efforts and properly identifying the channels through
which these investments can be directed to build voter
trust and increase visibility for specific candidates
include [6; 12; 14]: strategic investment planning; opti-
mization of media investments; technological optimiza-
tion; organizational streamlining; regional adaptation
of investment strategies; temporal optimization of in-
vestments; implementation of integrated performance
assessment systems; development of hybrid investment
models; personalization of investment strategies; opti-
mization of temporal investment distribution; advance-
ment of analytical and technological competencies.

These recommendations may be used by campaign
managers, political advisors, candidates, and political
marketing specialists to optimize financial allocations
and improve the overall effectiveness of electoral cam-
paigns.

Table 2

Results of the Effectiveness Assessment of Investment Strategies in Foreign Electoral
Campaigns in 2024 (based on Conviction Scores and Key Observations) [19]

CS (Conviction | Change (vs. pre- . . .
Segment Score) vious period) Brief Description
Global Macro 3.00 -0.25 Moderate growth slowdown scenario with persistent signs
of contained inflation
Rates 3.00 No change Stable yield curve outlook, with potential spikes tied to
changes in Fed communication
Credit (Corporate 4.00 No change Increased interest in corporate bonds amid expectations of
Debt) a soft landing in the US
Currency (USD 2.75 -0.25 Anticipation of a USD shift amid correction of an overval-
Perspective) ued euro
EM Fixed Income | 3.00 (corporate) / No change Volatility due to elections in the US and emerging markets
2.50 (sovereign)
Multi-Asset 3.20 -0.30 Neutral stance with readiness to reassess risks, focus on
sectors with growth potential
Global Equity 3.00 No change Optimism in corporate earnings following rate cuts and in-
ventory adjustments
Global Emerging 2.50 +0.25 Rebound driven by moderate valuations and expectations of
Markets Equity production reallocation
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Table 3

Performance Characteristics by Type of Investment Strategy [18]

Strategy Type

Proposed Measures and Regulatory
Shifts

Potential Impact on Investment
Effectiveness

Energy & Sus-

— Simplification of regulatory norms, prioritiza-

— Accelerated deployment of traditional energy

for highways and pipelines

tainability tion of hydrocarbon extraction, and support for| projects by lowering administrative barriers
nuclear energy — Short-term return growth for fossil fuel-linked
— Potential rollback of “green” initiatives similar| companies
to Trump’s first term — Instability risks for “green” projects amid chang-
— Plans to withdraw from the Paris Agreement,| es in funding
reduction of clean energy subsidies
US-Canada — Revision of USMCA terms, stricter tariff policy | — Gains for US domestic market-oriented indus-
Cross-Border with possible concessions for Canada trial groups
Issues — Expected easing of environmental regulations | — Uncertainty for Canadian suppliers, especially

in energy and digital sectors

Tax Issues

— Extension of TCJA tax cuts, reduction of corpo-
rate tax rate to 15%

— Use of budget reconciliation for expedited tax
reform

— Inflow of investment into corporate sector due
to lower tax burdens

— Risk of increased budget deficit and disputes
over “green” tax credit provisions

despite support from some Republicans
— Emphasis on public-private partnerships and
accelerated permitting processes

Health Care — ACA adjustments (subsidy cuts, stricter Med-|— Cost savings for businesses involved in insur-
icaid eligibility) ance payouts

— Potential reduction in drug market regulation |- Possible reduced access to insurance programs,

— Shift to block grant models for Medicaid affecting healthcare sector demand
International |- New tariffs against China (up to 60% on select | — Support for domestic producers and key indus-

Trade categories), unified 10% import duty tries
— Promotion of reindustrialization and reshoring | — Risk of retaliatory trade measures and supply
chain disruptions

Infrastructure |— Revision or slowdown of IIJA implementation |— More opportunities for investors in concession-

based projects
— Uneven development across regions due to loss
of previously allocated federal funding

Consumer Prod-
uct Safety

— Change in CPSC leadership, shift toward vol-
untary standards and fewer mandatory rules

— Focus on Chinese imports and monitoring of
e-commerce platforms

— Reduced regulatory burden for some manufac-
turers

— Increased scrutiny of Asian logistics and import
channels

Financial Ser-
vices

— Further rollback of Dodd-Frank provisions, lim-
its on CFPB powers

— Promotion of cryptocurrency development, higher
lending limits

— Political pressure on the Fed to reduce its in-
dependence

— Strengthening of traditional and fintech firms
through lower compliance costs

— Risks to consumer protection and market sta-
bility due to weakened oversight institutions

Conclusion. The study demonstrates that the ef-
fectiveness of investment strategies in electoral cam-
paigns depends heavily on the combination of resource
capacity, chosen promotional channels, and the degree
of adaptation to political and social conditions. Digital
tools and innovative methods continue to lead in en-
gaging younger audiences, while traditional formats
remain relevant for older demographic groups. The col-
lected data indicate that combining multiple strategic
approaches enhances return on investment — partic-
ularly when financial planning accounts for regional
characteristics and the dominant mode of communi-
cation with voters.
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The recommendations provided in this paper are
designed to optimize spending, enable the rational use
of information channels, and facilitate the integration
of hybrid technological solutions. Developing a unified
monitoring and evaluation system will help identify
weaknesses early and adjust the strategy accordingly.
Future research should expand the empirical base and
apply advanced big data analysis methods to explore
the link between investment configurations and elec-
toral outcomes in greater depth. This will offer a more
comprehensive understanding of how voter preferences
are shaped in different socio-economic contexts and
improve the efficiency of electoral campaign financing.
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IHOOPMALIHI TEXHOJIOTIT B YNPABJIIHHI
NMPOEKTAMM TA X BMNJINB

INFORMATION TECHNOLOGIES IN PROJECT
MANAGEMENT AND THEIR IMPACT

AHoTauif. Y cTatTi gocnigxeHo TeOpeTUdHi Ta NPAKTUYHI CNEKTM 3aCTOCYBAHHS IHPOPMALIiVIHMX TEXHONORiMA B yNpaBAiHHI
MPOEKTAMM. BU3HAYEeHO OCHOBHI HaNPSIMU BIIMBY LM@PPOBMX TeXHOORiN HA MPOLecH MIAaHYBAHHS, OP2aHi3avii, KOHTpoIo Ta
3aBepLIeHHs NMPOEKTIB. [IPOAHANIB0BAHO Cy4ACH] MPOPAMHI pillleHHs g1sl POEKTHO20 MEeHegXKMeHTY Ta MeTogo/0_iuHi nig-
Xogu go BMPOBAGXKEHHS IHPOPMALIiViHMX cucTem B ynpaBAiHHI npoexTamn. OcobmBa yBaza NpuginseTbcs aHanisy BrauBy
iHpOPMAaLifiHNX TexXHONM0R2ik Ha epeKTUBHICTb BUKOHAHHS MPOEKTIB, 30kpema y cepi IT. PO32/1sIHYTO B3AEMO3B'I30K MiX 3aCTO-
CYBAHHSM Cy4acHMX iHHOPMaLiiHuX TexHoN0il Ta yCRIHICTIO peani3auii NPOeKTIB pi3HO20 MaclTaby Ta 2aay3eBoi Cripsmo-
BAHOCTI. 3arpONOHOBAHO MOGe/b OLiHIOBAHHS BM/IMBY iHPOPMALiliHMNX TeXHOM02Ik HA Pe3YNbTATUBHICTb MPOEKTHOI gisiIbHOCTI.
Copmy/IbOBAHO pekomMeHgawii Wogo onTUMI3aLii BUKOPUCTAHHS iHOPMALiFiHNX TeXHON0R2Ik B YNpaBiHHI MPOEKTAMM 3 ypa-
XyBAHHSIM Cy4aCHUX TeHgeHLiit po3BUTKY LppOBOI eKOHOMIKM.

Kniouosi cnoBa: iHpopmauiiiHi TexHonozii, ynpapaiHHa MpoeKTamm, NPOEKTHUI MeHegXKMeHT, Mpo2pamHe 3abe3neyeHHs,
edeKTUBHICTb MPOEKTIB.

Summary. The article examines theoretical and practical aspects of information technologies application in project man-
agement. The main directions of digital technologies influence on planning, organization, control, and completion of projects are
determined. Modern software solutions for project management and methodological approaches to the implementation of infor-
mation systems in project management are analyzed. Special attention is paid to analyzing the impact of information technolo-
gies on project implementation efficiency, particularly in the IT sphere. The relationship between the use of modern information
technologies and the success of projects of various scales and industry orientations is considered. A model for evaluating the
impact of information technologies on project activities effectiveness is proposed. Recommendations for optimizing the use of in-
formation technologies in project management, considering modern trends in the digital economy development, are formulated.

Key words: information technologies, project management, project software, project efficiency.

Hoc'ranomca npo6isemu. CyuacHuil eTamn po3BUT-
Ky CYCITLJILCTBA XapaKTepPU3yeThCA III00aJILHOI0
u@posisallier ycix chep KUTTSA, 3POCTAIOUOI0 CKIIA/-
HicTIO 613HEeC-IIPOIIECiB TA HEOOXIIHICTIO OII€PATUBHOI0
pearyBaHHA Ha IMOCTifiHI 3MiHU PUHKOBOTO CEPEI0BU-
ma. 3a TAKUX YMOB YIPABJIIHHA IPOEKTAMU HabyBae
0COGIMBOTO BHAUEHHS AK e()eKTUBHUIN METOI0IOTIUHIL
iHCTPYMEHTAapill JJiA TOCATHEHHA CTPATETriYHUX ITi-
Jieit opraHisalfiil pisHuX ()OpM BJIIACHOCTI Ta rajIy3eBol
mpuHasieskHocTi. CTPIMENI pO3BUTOK iH(OPMAITI HHIX
TEXHOJIOTIH CyTTEBO TpAHCHOPMYe TPATUITIHHI TiIX0IH
IO TIPOEKTHOI'0 MEHEIKMEHTY, CTBOPIOIOUN HOBI MOJK-
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JIMBOCTI JIJIA TJIAHYBAaHHA, OPraHisallii, KoopAuHaIlii,
KOHTPOJIIO Ta 3aBePIIeHHA ITPOeKTiB [3].
AKTyaJIbHICTD TOCITiPKEHHSA 3yMOBJIIOETHCA 3PO-
CTaryoio 1oTpeboi0 y BIPOBAIKEHH] IHHOBAIIHUX
TEXHOJIOTIH B MPOIIECU YITPABJIIHHA MTPOEKTAMHU JIA
HiABUINEHHA e()eKTUBHOCTI JiAIBHOCTI IIIIIPHUEMCTB Ta
oprauisariiii. YupasJliHHA IIPOEKTAMU B YMOBaX IUQ-
POBOi €eKOHOMIKYM MOTPebye HOBUX ITi/IXO/iB, METO/IB Ta
IHCTPYMEHTIB, sIKi 6 BpaxoByBaJIu CeIn(iKy CydacHOTo
TEXHOJIOTIYHOTO PO3BUTKY Ta TJI00aJTbHI TEHIEHII1 YeT-
BEepTOl ITPOMHUCIIOBOI peBoJtrortii. Tpanchopmarria mero-
MIiB 1 3aC00iB IIPOEKTHOTO0 MEHEIyKMEHTY ITif] BILJIMBOM
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iH(OopMAaIIHHUX TEXHOJIOTIH CTaIa HEeBiT €eMHOI0 YaCTH-
HOIO 3arajIbHOI TeHACHITI] JiIKUTAIIi3aIil eKOHOMIKH.

AnaJjia ocTaHHIX HOcCTimKeHb i myOJ/rikarii.
IIpo6iiemarura 3acrocyBaHHs iH(GOPMAIIHHAX TEX-
HOJIOTIH B yIIPaBJIIHHI ITPOEKTaMU ITPUBEPTAE yBary
0araTbox BITUMBHAHUX Ta 3apyOixkHUX HaykoBriB. Ha-
YKOBI JTOCITizKeHHA y cepi imTerpaitrii indopmariinnx
TEXHOJIOTIH Y IIPOIECU TPOEKTHOTO MEHEKMEHTY TIPe/I-
cTaBjieHl B poboTax (paxiBIliB PisHUX rayry3eil 3HAHb:
iH(OPMAIITHUX TEeXHOJIOTIH, eKOHOMIKN, MeHEeIKMeH-
Ty, iH:KeHepii. TeopeTUyHi Ta METOTOJIOTIUHI aCHEeKTH
YIIPABJIIHHA MPOEKTAMU 3 BUKOPUCTAHHAM iH(poOpMa-
Mi#HUX TexHoJoriM mocmimkysanu J1. P. Kamiucekmit,
T. Kosasnpuyk, B. 3arapiit, A. M. Opes, B. B. [Isuenko,
B.M. Opesn Ta iumr HaykoBI[i. ¥ Iparfgx 3a3HAUYEHUX
JOCJTITHUKIB PO3IIAAAIOTHCA KOHIEIITya IbHI 3acaau
BIIPOBaPKeHHSA 1H(OPMAIiHUX CHCTEM B yIIPaBJIiH-
HA MPOEKTAMU, aHATI3YIOTHCA METOOUYHI ITiJIXOOU JI0
OIIHIOBaHHSA e€(PeKTUBHOCTI 3aCTOCYBAHHA U(PPOBUX
TEXHOJIOT1HM y IIPOEKTHOMY MeHeIKMEHTi, BU3HAUAa-
OTHCA OCHOBHI TEHIEHII1 pO3BUTKY 1H(pOpMAITITHUX
TEXHOJIOTIHl Y KOHTEKCTI yHIpaBJIiHHA IIPOEKTAMH.
JI.P. Kamiucekmuii [1] y po6ori «MeToguuHi ITiIxomu o
IOCJTiMKeHHA 1HHOBAIIMHOI JiAJILHOCTI IIiIIIPHUEMCTB>
posrisagae iHgopMaIiiHi TEXHOJIOII AK KJIIOUOBUA (hak-
TOP IHHOBAI[IMHOTO PO3BUTKY ITIAITPUEMCTB Ta e(dek-
TUBHOTO YITPABIIHHA MPOEKTaMU. ABTOD ITPOIIOHYE
MEeTOMUYHUI 1HCTPYMEHTapill [JiA OI[IHIOBAHHSA 1HHO-
BAIlilTHOI JiIAJTLHOCTI IiIITPUEMCTB, KNI 0a3y€ThCA HA
BUKOPHCTAHHI CydYacHUX 1H(MOPMAIIHHUX TEXHOJIOTIH
Ta CHUCTEM ITPOEKTHOr0 MeHemiMenTy. T. KoBampuyk
ta B. 3arapiii [2] qocimimkyoTs iHHOBAITIHHI cTpaTerii
MI3KHAPOIHOT KOHKYPEHTOCIIPOMOYKHOCTI ITiIITPUEMCTB
Yxpainu, aKkleHTyoun yBary Ha poJi iHhopMaIiiHux
TEXHOJIOTIH y 3a0esreuerHi e(peKTUBHOI peasrisarrii mpo-
€KTIB PO3BUTKY. ABTOPU aHAIIZYIOTh BILIUB ITU(PPOBUX
TEXHOJIOTIN Ha MPOIEeCH YITPABIIIHHA MIKHAPOTHUMU
OPOEKTAMU TA MPOIIOHYIOTh MEXaHI3MU ITiBUIIEHHA
KOHKYPEHTOCIIPOMOYKHOCT] BITUMBHAHUX ITiITTPUEMCTB
Ha OCHOBI BIPOBAYKEHHS 1HHOBAIIMHUX MIIXOIIB 10
MPOEKTHOTO MEHE;KMEHTY.

A.M. Open ta B.B. [Jauenxko [3] posmisagaoTs 0co-
GJIMBOCTI (DIHAHCOBOI CHCTEMU B eKOHOMIUHHUX IIPOIIecax
KpaiHu, IPUIJIAIYN yBary mpobaeMaTutli (GiHaHCcoBOro
3abesmeueHHA IPOEKTIB Ta BUKOPUCTAHHA iH(popMa-
MIAHKX TEXHOJIOTN [JIA MiABUINEHHA e(eKTHUBHOCTL
yIIpaBIiHHEA (IHAHCOBUMU pPecypcaMu B IIPOEKTHIH [Ii-
sAnbHOCTI. JocaiTHUKaMu 3aIPOTIOHOBAHO METOIUYHI
HiJXOOM A0 OL[HIOBAHHA €KOHOMIYHOI e(DeKTHBHOCTL
BIIPOBAKEeHHA 1H(MOPMAIIHIX CUCTEM B YITPABJIIHHSA
POEKTAMU.

B.M. Open [4] anastisye BruiuB ryiobastisarii Ha eKo-
HOMIYHI CUCTEMHU Ta BUHUKHEHHS MK HUMU KOHKYPEH-
i, PO3IVIANAYM iH(pOPMALiiHI TEXHOJIOTII AK YNHHUK
KOHKYPEHTOCITPOMOIKHOCT]I ITPOEKTHO-OPI€EHTOBAHUX
opraHisaiiiii y mio6aJJbHOMY €KOHOMIYHOMY ITPOCTOPI.
ABTOp [T0CITIIPKYE B3a€MO3B 30K MK PO3BUTKOM iHGOP-
MAI[IMHMX TEXHOJIOrIH Ta TpaHCchOPMAIlielo IIIX0/IIB 10

YOPAaBIIHHA MPOEKTAMU B yMOBAX IJI06aJIbHOT KOHKY-

peurtii. O.T. I'masynosa, B.1. Kopossuyk Ta T.B. Bo-

JomuHA [5] TOCITKYI0Th MUBKIUCITUTLUTIHAPHUM TPOEKT

AK 3aci6 opMyBaHHA IHTErpaIbHOI KOMIIETEHTHOCTL

MaiboyTaix IT-gaxisBiiB, posriamarour MeTOHOJIOTIUHI

ACIIeKTH ITiJIFOTOBKH CITeIliasIicTiB y cdepi itdopmarriii-

HUX TEeXHOJIOTI! Ta YIPABJIIHHSA IIPOeKTaMu. ABTOPHU

aHaJTi3yI0Th KOMIIETEeHTHICHUH iaXis 10 (opMyBaHHSA

mpodeciiiHIX HABUYOK B 06J1aCTI IIPOEKTHOTO MEeHEIK-

MeHTy Ta iH(OpMAIiHHUX TEXHOJIOTIH.

B.O. Kyseminux, O.B. Kosass Ta P. A. Tapauesn-
ko [7] y HaBuasmpHOMY TIoCiOHUKY «Mopesti Ta 3acobu
yopasiiausa [T nmpoexkramMu» pos3riAgaTh TEOPETUYHI
Ta MPAKTUYHI acleKTH 3aCTOCYBaHHA 1H(OPMAITITHIX
TEXHOJIOTI B YIPABJIIHHI MPOEKTAMU, ITPOTOHYIOYN
METOIO0JIOTIUHI ITAXOAM 10 OpraHisaiii mpoIieciB mpo-
extHOTO MeHemKMeHTy B [T-chepi. ABTOpM aHaTi3yOTH
cyuacHi moaeJti ynpasiiaHaa [T-ipoekramu Ta iHCTPY-
MEeHTAaJIbHI 3ac00M iX peaJrisailrii.

0O.A. Cmeraniok Ta A.B. Bougapuyk [8] mocsis-
JKYIOTb 0COOJIMBOCTI CUCTEMU YIPABJIIHHA TPOEKTAMU
B IT-koMmaHifAX, aKIEHTYOUN yBary Ha CHeruii
3aCcTOCYyBaHHA iH(OPMAIIHHUX TEXHOJIOTIHN y ITPOEK-
THOMY MeHemkMeHTi I'T-opraumisariiit. ABTopu aHaTisy-
0T BILUIUB TAJIy3€BUX 0COOJIMBOCTEI HA METOJI0JIOTII0
YOPAaBJIIHHA MPOEKTAMU Ta NPOIOHYIOTH ITIX0AU JI0
onTuMisaIrii mpoekTHoI gisstbHOCTI B I'T-cepi.

MeTo10 CTATTIi € MOCITIIIKEHHA TEOPETUUHUX TA
MEeTO/IOJIOTIUHMX ACITeKTIB BILIUBY 1H(DOPMAIINHUX TeX-
HOJIOTI Ha TIPOIleCH YIPAaBIIHHA NPOECKTAMHU, aHAaJIi3
Cy4JacHUX TEHIEHITIH POSBUTKY ITH(PPOBUX IHCTPYMEHTIB
MPOEKTHOTO0 MEHEIKMEHTY Ta po3pobKa peKoMeH/a-
I 100 ONTHUMI3Aallil BUKOPHUCTAHHA 1H(pOopMAaIiHHIX
TEXHOJIOIIH AJIA IMABUINEHHA e()eKTUBHOCTI ITPOEKTHOL
IAJIBHOCTI.

JJ1 mocATHEHHSA TT0CTABJIEHOI METH BUSHAYEHO TaKi
3aBOAHHSA TOCJIIIKEHHA:
® [IPOAHAJII3yBATH CyYaCHUI CTAH TA OCHOBHI TEHEHITi1

PO3BUTKY iH(MOPMAIIHUX TEXHOJIOTIH B YIIPaBIiHHI
OPOEKTaMU;

® NOCJIAWUTY BILIUB iH(pOPMAIL[IAHNX TEXHOJIOTiN Ha
PiBHI aCIeKTU IMPOEKTHOI JiAJIbHOCTI: TJIAHYBAHHSA,
Opramisailiio, KOHTPOJIb Ta 3aBePIIIeHH IIPOEKTIB;

® BU3HAYUTH KJTFOUOBI (PAKTOPH YCITIIITHOTO BITPOBAKEH-
HA iHGOPMAIIMHNX CUCTEM YIIPABIIIHHA ITPOEKTAMU
B JIAJIBHICTD OPraHisalriii;

® PO3POOUTH METOMOJIOTIUHUN MIAXiA 0 OIiIHIOBAHHSA
e(eKkTUBHOCTI 3acTOCyBaHHA iIHPOPMAIIHHIX TEXHO-
JIOTi¥ B yIIPABITIHHI IPOEKTAMU;

* chopMyTIOBATH PEKOMEHIAITIT II10/T0 OTITUMi3allii BU-
KOPUCTAaHHA 1H(POPMAIIAHNX TEXHOJIOIN IJIA IIif-
BUIIIEHHSA Pe3yJIbTaTUBHOCTI MPOEKTHOI MiAJIBHOCTI.

Buxknang ocaoBHOro marepiasty. [Ipoexrauii me-
HeIKMEHT TPaHCPOPMYEThCSA ITijT BILIUBOM ITHU(PPOBi-
3a1lii eKOHOMIKHY, 3 IHQOPMAI[IHHUMY TEeXHOJIOTIAMU,
1[0 CTAITh (PyHIAMEHTAJIBHUM €JIEMEHTOM CydYacHO-
ro yOpaBJiHHA MpoeKTaMu. JlocaiKeHHA BUABJIA-
OTH IT'AATh KJIIOUOBUX HANPAMIB BILIUBY IUPPOBUX
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TEXHOJIOTIN Ha MPOEKTHY MiATbHICTh. ABTOMATHU3AIIA
PYTHUHHUX OTIEPAIliii 3HAYHO ITiIBUIINYE e(PEeKTUBHICTD
ITPOEKTIB Yepes KOMIT I0TePU3aIliio ILIaHyBaHHSA, PO3-
IIO/TiJIy PecypciB Ta 3BITHOCTI. 3a IOCIIiKeHHAMET
B.O. Kyspminux Ta cmiBaBTopiB [7], Taki cucremu
CKOPOUYIOThH Yac BUKOHAHHA omepartiii Ha 30-50% ra
3MEHIIYIOTh KiTbKicTb ToMuiok Ha 20-30%. AnasmiTidg-
Hi IHCTPYMEHTHU 00pOOKU TaHUX 3a0e3IeuyTh AKic-
HO HOBUI PiBeHb MIPUNHATTA YIIPABIIIHCHKUX PIllIE€Hb.
JI.P. Kaminceruii [1] memoHcTpye, 110 32CTOCYBAHHSA
GisHec-anastiTukn Ta Data Science migBuIiye TOUHICTD
poruo3yBaHHA Ha 15—25% Ta 3HUIKYyEe TPOEKTHI pU3U-
ku Ha 10-20%. I{udposi KomyHiKaIiiHI LIaTGOPMU
ONTUMIiZYIOTh B3BAEMO/III0 MK yciMa yYaCHUKAMU IIPO-
exry. Jdocmimrenusa T. Kosanpuyka Tta B. Sarapis [2]
MATBEPKYIOTH CKOPOUEHHSA Yacy Ha KOMYHIKaIlii0 HA
30—40% 3 ogHOYACHUM OIIBUIIIEHHAM AKOCTI B3a€MOMII1
Ha 25-35%.

T'uyuxi MmeTomoJtorii Ha 6a3i iHGOpMAIiTHIUX TEXHO-
JIOTI¥ TTOCHUTIOIOTE aJalITUBHICTH TPOEKTHOTO YIIPABJTiH-
usa. A.M. Open ta B. B. suenxko [3] BinguauawTs mi-
BUIIEHHA e()eKTUBHOCTI amanrariii g0 smin Ha 20—-30%
Ta 3BHWKEHHS BTPAT Bif] HellepeA0auyBaHUX PUBUKIB HA
15-25%. CrucreMu MOHITOPUHTY peaJIbHOTO Yacy 3a0es-
MeYyTh Oe3mpereeHTHY TPo30PiCcTh Ta KOHTPOJIHLOBA-
HICTb IIPOEKTHUX IIpolleciB. 3a maunumu B.M. Opesna
[4], Taki T€XHOJIOTII TiABUIIYIOTH ITPO30PiCTh TPOEKTHOT
misimbHOCTI HA 30—-40% Ta 3HWKYIOTH BIIXUJIEHHS Bif
maHiB Ha 15-25%.

Amnaria cyuacHux iHGOPMAIIHHUX CUCTEM YIIPaBJTiH-
HSI TIPOEKTAMHU [T03BOJISIE KIacu(iKyBaTH iX 3a (DyHKITIO-
HAJIBHUMH MOMKJIMBOCTSAME Ta chepaMu 3aCTOCY BAHHS.
Basosi indgopmarriiiai cucreMu 3a6e3euyTh aBTOMA-
TU3AI[i}0 OCHOBHUX MPOIIECIB YIIPABIIIHHA TPOEKTAMU —
TJIAHYBaHHA, PO3HOALY PECYPCIB, KOHTPOII0 BUKOHAH-
HA 3aBIaHb, GOpMyBaHHA 3BiTHOCTI. Taki cucTeMu, AK
Microsoft Project, Oracle Primavera, GanttProject, na-
JIEXKATH 10 KaTeropii 6a30Bux iH(MOPMAIIHUX CUCTEM
yIIPaBJIiHHA ITpoeKTaMu. [HTerpoBaHi iHdgopMaIriiui
cucreMu 3a0e3MeuyTh KOMIIJIEKCHY aBTOMATU3AIi0
BCiX eTariB *KUTTEBOT0 [IUKILY IIPOEKTY, BKITFOUAIOUH iHi-
iario, IJIaHyBaHHA, BUKOHAHHA, KOHTPOJIb TA 3aBep-
mrenHA. Taki cucremu, Ak Atlassian Jira, Monday.com,
Asana, Basecamp, HajiexkaThb 10 KaTeropii inrerposa-
HUX iHGOPMAIIHUX CHCTEM YIIPABIIIHHA IIPOEKTAMMU.
CreriiaizoBani iHGopMaliiiHi cCTeMH OPieHTOBAHI HA
VIIPABIIHHA IIPOEKTAMHU B OKPEMUX TAITy3sax abo cepax
TIAIBHOCTI, BpaxoByun ixXHi0 crerndiky. Taki cuc-
Temu, Ak BuilderTREND, CoConstruct, Procore (nisa
oymisesbuux mpoekTiB), Confluence, GitLab, GitHub
(mas I'T-rpoekTiB), HaIEKATh 40 KATEeropil CIieriaiso-
BaHUX 1H(OPMAITIHHIX CUCTEM YITPABIIHHSA ITPOEKTAMI.

HocmimreHHA 0c00JIMBOCTEH BIPOBAKEHHS iH(pOD-
MAaI[ifHUX CUCTEM YIIPABJIIHHA MTPOEKTAMU B TiAIBHICTh
OpraHisarliii 103B0JIs€ BUILINTH KJIOUOBI (DaKTOpH yCITi-
Xy 1pOro mpoitecy. Ilepmum daKTOpoM € HAABHICTD
YiTKOI cTparerii BIPOBAIKEeHHA, AKa BU3HAYAE ITLITi,
3aBAaHHA, eTalu, PeCypcu Ta BiANOBIIAJILHUX 0Ci0.
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O.T". I'masgynoga, B.1. Koposbuyk ta T. B. Bosommuaa [5]
3a3HAYAIOTH, 110 HAABHICTH [IETAJIFHOI CTPAaTerii BIIPO-
BaJIPKeHHSA MiIBUIILYyE TMOBIPHICTD YCITITITHOT peaTisarii
npoekry Ha 30-40%.

Hacrymaum dakropom € 3a6esrieueHHs MiaTPUMEN
3 60Ky BUIIOT0 KepiBHUIITBA opraHisarii. [linTpumka
KEPIBHUIITBA € KPUTUYHO BAYKJIUBOIO JIJIA TIO/I0JIAHHA
oriopy 3MiHaMm, 3ab6e3leueHHA HEeOoOXITHUX PecypciB
Ta MOTHUBAIII] CITiBPOOITHUKIB. AHAJII3, ITPOBEHeHMIH
IlenTpom exoHOMiIUHOTO BiTHOBJIEHHA [6], mokasye,
10 HAABHICTH MiITPUMKU 3 60Ky BUIIIOTO KePiBHUIITBA
TiIBUIILY€E MMOBIPHICTh YCHINIHOTO BIIPOBAPKEHHA iH-
opmarriiiaux cucrem Ha 40-50%. IaImuM parropom e
3aJIyueHHA KiHI[eBUX KOPUCTYBAYiB 10 IIPOIIECY BIIPO-
BaPKEHHA CUCTEMU. YUacTh KOPUCTYBAUiB Yy BUSHAUEH-
Hi BUMOT [0 CUCTEMHU, TECTYBaHHI Ta HAJIAIITYBaHHI
JI03BOJIsIE BpaxyBaTHU 1XHi MoTpebu Ta 3a6e31eunTH I10-
sutusHe crpuiiaaTta smid. B. O. Kysemiaux, O.B. Ko-
Basib Ta P. A. Tapanenko [7] BimgHauaioTh, 1110 3a/IyUeH-
HA KOPUCTYBaYiB ITiABUIIYE HMOBIPHICTE YCIIiTHOTO
BIIPOBaKeHHA Ha 25—35%.

s oriHOBaHHA e()eKTUBHOCTI 3aCTOCYBaHHA 1H-
(hopMmariifiHuxX TEXHOJOTIN B yIIPABJIIHHI TPOEKTAMU
TPOIIOHYETHCA METOIOJIOTTUHU iAXi/, AKUNA 6a3y€THCA
Ha aHAaJIi31 KJIIY0BUX II0KasHUKIB edexrusHocTi (KPI)
IPOEKTHOI JIAJIBHOCTIL 40 TA MiCJIA BIPOBAIKEHHA iH-
opmarriitaux cucrem. T. Kopansuyk ta B. Sarapiii [2]
nponoHyoTh cucreMmy KPI, Axa BriIOUae MOKa3HUKU
Jacy, BAPTOCTI, AKOCTi, PUBUKIB Ta 33/I0BOJIEHOCTI CTe¥i-
kxoJiepiB. [lokasdHUKM yacy BKITIOUAKOTH TPUBAIICTH
MPOEKTY, BIAXUJIEHHS BiJl IIAHOBOTO rpadika, yac Ha
OPUHHATTA pillleHb, Yac Ha KOMYHIiKaIlito, uac Ha (op-
MyBaHHA 3BiTHOCTI. AHasis, mpoBenenwnii B. M. Opesom
[4], mokasye, 110 BITpoBaI:KeHHA i1HQOPMAITIMHNX CHC-
TeM [I03BOJIAE CKOPOTUTU TPUBAJIICTH MTPOEKTIB HA 10—
20%, BimxuieHHA Bif IIaHOBOTO Tpadika Ha 15-25%,
yac Ha NPUUHATTA pimenb Ha 20-30%, yac HA KOMY-
mikario Ha 30-40%, yac Ha opMyBaHHS 3BITHOCTI
Ha 40-50%. ITokasHUKN BAPTOCTI BKJIIOUAIOTH OHOIKET
OPOEKTY, BIAXUJIEHHA BiJl TJIAHOBOTO OIOIKETY, Bap-
TiCTh YIIPABJIIHHA MPOEKTOM, eKOHOMIUHUI e(eKT Bif
BIPOBAHKEHHA iH(opMarriiinmx Texuosoriii. 0. A. Cme-
Tauiok Ta A.B. Bormapuyxk [8] 3asmauaioTs, 1110 BIIpo-
BaKEHHA 1H(GOPMAIIAHNX CHUCTEM [T03BOJIAEC SHU3UTH
BIXWJIEHHA BiJ 1aHOBOTO Gromiety HA 10—-20%, Bap-
TICTb yIIPaBJIiHHA TPoekTOM Ha 15—25%), 3abe3neunTtu
exoHOMIuHUH ederr y poamipi 20-30% Bim BaprTocTi
BIPOBa»KeHHA cucteMu. [IoKa3HUKU SAKOCTI BKJITIO-
YaloTh BIMOBIHICTh PE3yJbTATIB MPOEKTY BUMOTaM,
KLIBKICTh Ae(eKTiB, piBeHb 3aJ0B0JIEHOCTI 3aMOBHUKIB.
O.T. I'masynosa, B.I. Kopoabuyk Tta T.B. Bomomuua
[5] BigsHAYarOTH, 1[0 BOPOBAMMKEHHA 1H(GOPMAIIHAHIX
CHICTEM J03BOJISAE ITABUIIIUTHU BiAIIOBITHICTh PE3yJIbTa-
TiB IIpOeKTy BUMoraM Ha 15-25%, 3HUBUTU KiJIBKICTb
nedekriB Ha 20-30%, MABUIUATY PiBEHb 3a40BOJIEHOCTI
3aMoBHUKIB Ha 25—-35%. IlokasHUKN PUSUKIB BK/IIOYA-
0T KUJTBKICTD iIeHTU(IKOBAHUX PU3UKIB, €(DEeKTUBHICTD
pearyBaHHA HA PUSWUKU, BTPATH Bij] pearisallil pusukKiB.
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Amnauia, nposenenwuii JI. P. Kamiacerum [1], mokasye,
1[0 BIPOBAKEHHSA 1H(QOPMAIIHIX CUCTEM T03BOJIAE
MIBUIIUTH KUIBKICTD ieHTH(IKOBAHNX PU3UKIB Ha 20—
30%, ebexTrBHICTD pearyBauHs HA pusuku Ha 15-25%,
3HU3WUTHU BTPATHU BiJ peasisarrii pusukiB Ha 10—20%.

11 pospaxyHKy 1HTErpajbHOTO IMOKa3HUKa eek-
THUBHOCTI 3aCTOCYBAHHA 1HQOPMAIIHHUX TEXHOJIOTIH
B YIIPABJTIHHI TPOEKTAMU TPOTIOHYETHCA BUKOPUCTOBY-
BaTU METOJ] 3BAYKEHO1 CyMU, AKUII J03BOJIAE BpaxXyBaTu
BIJTHOCHY BayKJIUBICTh PI3HUX ITOKA3HUKIB, (popMyIa [Jisa
POBpaxyHKy iHTErpaJibHOTO ITOKa3HUKA:

P
E=3W, x P—’l 1)
i0
ne E — inrerpaibHui IIOKa3HUK e(PEeKTUBHOCTI;

W, — Bara i-ro nokasHUKa;

P, — 3Ha4YeHHA i-r0 TOKa3HUKA ITiCJIA BIPOBA/KEH-
HA iH(popMaIifHUX TeXHOJIOTII;

P, — 3HaueHHA i-T0 IOKA3HMKA JI0 BIIPOBAKEHHSA
iH(OPMAIITHIX TeXHOJIOTIH.

s BUSHAUYEHHS Bar MOKA3HUKIB MPOITOHYETHCA
BUKOPUCTOBYBATH METO]l €KCIIEPTHUX OITIHOK, SKUE
JT03BOJIAE BpaxyBaTH OYMKHU (PaxiBIliB y chepi ympas-
JIHHA ITPOEKTaMM Ta 1H(OPMAIIHHUX TEXHOJIOTIH.
T. Kosanpuyk Ta B. arapiii [2] npoBesin ekcrepTHe
OMUTYBAHHSA, AKE I03BOJIAJIO BUSHAUNTH HACTYITHI Baru
nokasHukis: uac — 0,3, Bapricts — 0,25, axicts — 0,2,
pusuku — 0,15, 3agoBosieHicTh cretikxosmepis — 0,1.
Arrpobarrif 3aponoHOBAHOI0 METOIOJIOTIUHOTO TTIX0Ty
OyJia TIpoBefieHa Ha TIPUKJIA/] IIPOEKTIB Pi3HUX rajryseii
Ta MacirabiB. Pegynbratu ampo6airii mokasaju, 1o
IHTerpabHUM ITOKA3HUE e(eKTUBHOCTI 3aCTOCYBAHHSA
iH(OPMAIITHIX TEXHOJIOTIH B YIIPABJIiHHI ITPOEKTAMU
KOJIMBaeThCsA B Mexkax Bim 1,2 mo 1,5, 1110 CBITUUTD IIPO
CYTTEBUM TO3UTUBHUI BILIUB 1HOOPMAIIHHUX TEXHO-
JIoriit Ha e()eKTUBHICTh TPOEKTHOI JiAIHHOCTI.

HociimxenHa cygyacHUX TPeHIIB y cdepi iudopma-
IMINHUX TEXHOJIOTIH BIIKPUBAE IITUPOKI MEePCIEKTUBU
iX BIPOBAKEHHSA B CUCTEMU YIIPABIIHHA ITPOEKTAMIU.
Oco0IMBO TIEPCIIEKTUBHIM II0CTA€E 3aCTOCYBAHHS TEXHO-
JIOTi#i MITYYHOT0 IHTEJIEKTY Ta MAITMHHOTO HABYAHHA,
SKI CyTTEBO TPAHCHOPMYIOTH AaHAJITUUHI MOMKIIMBOCTI
npoekTHux cucreMm. 3a mocaimrenuaamu O.A. Cmera-
Hiok ta A.B. Boumapuyxk [8], inTerparria ajroputmis
IITYYHOT'O 1HTEJIEKTY B IIPOEKTHY MiAJIBHICTD IiABUIILYE
TOYHICTh IPOTHO3yBaHHA pedynbratiB Ha 20—-30%, ox-
HOYACHO ITOKPAILY0Ur e()eKTHUBHICTb POSIIOILILY Pecyp-
ciB Ha 15-25%. 3HauHWH TTOTEHINiaJl JeMOHCTPYIOTh
TEXHOJIOTi1 BipTyaJIbHOI Ta JOIIOBHEHO1 PEaJIbHOCTI, AK1
PEeBOJTIOITIOHIZYIOTH ITiJIXO/IY /10 Bi3yaJTi3arlii IIPOEKTHUX
pillleHb, 3a6€3MeYy0Th iIHHOBAI[IIHI METOHU ITiIT0OTOBKKA
TepCoOHAaJIy Ta CTBOPIOIOTH HOBI (DOPMATH MPOBEIEHHS
mapazn. O.I" I'masynosa, B.1. Kopossuyk ta T.B. Bo-
gomwuHa [5] y cBOIX AOCTIIKEHHAX MiATBEPKYIOTh,
III0 3aCTOCYBAHHA BipTyaJIPHUX TEXHOJIOTIH ITiIBUIILYE
edeKTUBHICTh HABYAHHA KaapiB Ha 25-35%, a AKicTh
Bi3yaJILHOTO ITPEJICTABIEHHSA MPOEKTIB IMTOKPAIILYETh-
csa Ha 30-40%. TexHosiorii 6/J10KUeliH BiAKPUBAKOTH

1IHHOBAIIAHI MOKJINBOCTI IJIA 3a0e3IleueHHa 0e3lIeKu
Ta IIPO30POCTi TaHUX y chepi IPOEKTHOTO MEHEKMEH-
Ty. B.M. Opeun [4] y cBoix mpargx oO0TIpyHTOBYE, IO
iMILIeMeHTaIliA 0JI0KUeiH-PillleHb 3a6e3mevuye 3pocTaH-
HA PiBHA 3aXHUIIEHOCTI NpoekTHUX gaHux Ha 30—40%,
O/THOYACHO MiJBUIIYIOUU ITPO30PICTh YITPABIIHCHKUX
apoiieciB Ha 25-35%.

IuTepHeT peueil (hopMye TEXHOJIOTIUHY OCHOBY [IJIS
PO3BUTKY CHCTE€M MOHITOPUHTY Ta YIIPABIIHHA KOM-
TMOHEHTAMU MPOEKTY B PeKUMi peanbpHOTo uacy. o-
cmimrkenns JI. P. Kaminceroro [1] meMoHCTPYOTD, 1110
inTerpairisa rexuosiorii IoT y poekTHY MiANBHICTE 3a-
Oearreuye 3pOCTAHHA €(PEeKTUBHOCTI MOHITOPUHTOBUX
mporieciB Ha 20—30% Ta CyTTEBO ITiABUIIY€E MIBUIKICTh
pearyBaHHA Ha 3MiHU — Ha 15-25%. Mo06iibHI TEXHO-
JIOT11 CTBOPIOIOTH MOTYXKHY 1H(PPACTPYKTYPY I 3a0e3-
TIeYeHHA OCTIHOTO IOCTYITY A0 TPOEKTHOI iH(opMarrii
He3aJIe’KHO Bij] 4acy Ta MiCI[e3HAXO/PKeHHA yUaCHUKIB.
A.M. Open ta B.B. [Iauenko [3] HaromgomuryoTs, 110
BITPOBa/PKEHHA MOOLJIbHUX PIillleHb Yy CUCTEMY IIPOEK-
THOT'O YIIPABJIiHHA IIiBUIIlye OIIePATUBHICTb IPUHHAT-
Ts pimressb Ha 25—-35% Ta mokpaiiye epeKTUBHICTD KO-
MyHikamiiaux nporeciB Ha 20—30%.

A onrTumisaliii BUKOPUCTAHHA iH(OpMAIiiHIX
TEXHOJIOTiII B YIIPABIIHHI IIPOEKTAMU IIPOIOHYIOTHCA
HacTymHi pekomenpaarrii. [To-mepire, HeoOxigHO 3a6e3-
MIEeYUTH CTPATeriYHui MiAXII A0 BIIPOBAMKEHHA 1H(OP-
MAaIliiHIX TEXHOJIOT1H, AKKUI nepeqdauae BU3HAUECHHS
iJieit, 3aBaaHb, etamiB Ta pecypcis. T. KoBampuyk
ta B. 3arapiit [2] HarosonyoTs Ha BAKJIUBOCTI y3-
TO[PKeHHSA CTpaTerili BIPOBAMKeHHA iH(opMaIliiHIX
TEXHOJIOTI 31 CTpaTerieio po3BUTKY OpPraHisailii, BApTo
3a0esmeunTy KOMILIEKCHY IHTerpariro iHgopMariiumx
CHUCTeM YITPABIiHHA IPOEKTAMU 3 1HIIUMHU CHUCTEMA-
mu opramisarii: ERP, CRM, HRM. B.O. Kyssminux,
0O.B. KosaJsie Ta P. A. Tapanenxko [7] BigguauaoTs, 110
iHTerparfisa iHgopMaIiiHUX CUCTEM [J03BOJISE YHUKHY TH
IyOJIIOBaHHA TAHUX, 320€3MEUNTH IXHIO Y3TOKEeHICTh
Ta MABUIUTU €(PeKTUBHICTL BUKOPUCTAHHSA 1H(Op-
MAaIlifHUX PeCcypciB, HEOOXiHO 3a0€3MeUNTH PO3BUTOK
KOMIIETEHITi i TIepcoHaty y cepi iudopmariiinux rex-
HoJtori# Ta yrpasainaa npoexramu. O. I I'stasynosa,
B.1. Kopoabuyk Ta T.B. Bosomusua [5] Harosomnyors
Ha BaXKJIMBOCTI (POpPMYyBAHHS IHTErpaibHOI KOMIIe-
TEHTHOCTI (DaxiBIliB, AKA MOETHYE 3HAHHA Ta HABUUKU
y cdepi yIIpasIiHHA IIPOEKTaMu Ta 1H(POPMAIiHHAX
TEXHOJIOTI, BAPTO BIIPOBA/YKYBATU THYYKI METOI0JIOTI1
YIIPaBJIIHHA MIPOEKTaMHU, SKi JO3BOJIAITH aIalITyBaTUCA
10 3MIiH Ta e()eKTUBHO BUKOPUCTOBYBATU MOKJIHBO-
cTi indopmariiiaux Texuosoriii. O.A. CmeraHOK Ta
A.B. Bounmapuyxk [8] 3a3HauaioTh, 1110 BUKOPUCTAHHSA
rHy4YKux MeTomoJioriit (Agile, Scrum, Kanban) mosBso-
Jisie TMIBUIUTA e(PeKTUBHICTh YIIPABIIHHA IIPOEKTAMU
Ha 20-30%, HeobXiaHO 3a0e3IeUNTH MOHITOPHHT Ta OIIi-
HIOBaHHS e()eKTUBHOCTI BUKOPUCTAHHA 1H(OPMAIHHHIX
TEXHOJIOTIH B YIIPABJTIiHHI IIPOEKTAMU, II[0 I03BOJIUTH BU-
ABJIATUA TPOOIEMHU Ta MOMKJIUBOCTI [JIS BIOCKOHAJIEHHA.
JI.P. Kamimceruii [1] mpomnoHye cucreMy MOHITOPHUHTY,
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SIKA BKJTIOUAE KUTBKICHI Ta AKICHI TOKA3HUKHU e(DEeKTHUB-
HOCTI BUKOPHCTAHHSA iH(OPMAIiHIX TeXHOJIOTIH Y ITPo-
€KTHOMY MEHEe/I’KMEHTI.

BucHOBKH Ta MEepPCHEKTUBH MONAJIBIIAX JO-
ciaimykeHs. I[IpoBeneHe HOCTIMKEeHHA q03BOJISAE 3PO-
OUTH BUCHOBOK ITPO CyTTEBUI BIUIUB iH(pOpMAIiHHIX
TEXHOJIOT1I Ha IPOIeCH YIIPABIIIHHA OpPOeKTaMu. [H-
(hopMmariiiiai TexHOJIOTII TPAHCPHOPMYIOTh TPATUITIHHI
IT/TXO/TH JI0 IIPOEKTHOTO MEHEIPKMEHTY, CTBOPIOIOUM HOBI

MOKJIMBOCTI [AJIA IIJBUIIEHHA e(PeKTUBHOCTI IIPOEKTHOT
MiATBHOCTI. AHAJTI3 CyYacHUX TeH/IEHI I PO3BUTKY iH-
(hopMmariifiHuxX TEXHOJOTIN B YIIPABJIIHHI IPOEKTAMU
JI03BOJIMB BUBHAYUTY OCHOBHI HATPAMU iXHBOTO BILTUBY
HA MPOIIeCU ITPOEKTHOT0 MEHEKMEHTY: aBTOMATU3ALIiA
PYTUHHUX OTEepAalliii, MABUIEeHHA AKOCTI HPUHHATTA
VIIPaBJIIHCBKUX PillleHb, 3a6e3meueHHA e(eKTUBHOI KO-
MYHIKaIlil, MIBUIIEHHA THYYKOCTI T aIalITUBHOCTI, 3a-
0esIeueHHs IIPO30POCTi Ta KOHTPOJILOBAHOCTI ITIPOIIECIB.
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®IHAHCOBUI KOHTPO/Ib TA AYAUT
B 3AK/JIAJAX OXOPOHU 340POB’]

FINANCIAL CONTROL AND AUDIT
IN HEALTHCARE INSTITUTIONS

AHoOTaUif. Y CTaTTi pO32/1gatoTbCs BAXIMBI AcCrekTH GIHGHCOBO20 KOHTPOIIO T AYguTy B 3aK/1agax OXOPOHM 3gOpPOB'A.
Ocob/mBa yBa2a NPUGINSETLCA AHANI3Y B3AEMO3BA3KY MixX BHYTPILLHIM | 30BHILLHIM AYgUTOM, gepyKaBHUM (iHAHCOBUM KOHTP-
o/1eM | BIPOBAGXKEHHSIM LM@PPOBMX TeXHOORIN. [JoBegeHO 3HayLLiCTb ePeKTUBHO20 HiHAHCOBO20 MEHEGKMEHTY §/1s1 CTAbI/b-
HO20 PYHKLIOHYBAHHSI MEGUYHMX YCTAHOB. 3AMPOMOHOBAHI HAMPSMM BJOCKOHAIEHHS] MEXAHI3MiB KOHTPOJIIO i ayguTy cripsiMo-
BAHi Ha 3abe3meyeHHs MPO30POCTi Ta paLiOHA/IbHO20 BUKOPUCTAHHS (iHAHCOBUX pecypeiB.

KniouoBi cnoBa: $iHaHCOBUIT KOHTPOb, AYguT, 3aKAAGH OXOPOHM 3§OPOB', BIOGKETHI KOLWTH, UMPPOBI TeXHONORII.

Summary. The article examines the current issues of financial control and audit in healthcare institutions. The relationship
between internal and external audit, state financial control and the implementation of digital technologies is analyzed. The
importance of effective financial management in healthcare institutions is substantiated. Ways to improve control and audit
mechanisms are proposed to ensure transparency in the use of funds.

Introduction. Financial control and audit are the main elements of financial resource management in healthcare. In the con-
text of industry reform, the introduction of effective monitoring mechanisms that prevent abuse, increase the efficiency of fund
allocation and promote transparency of financial transactions is especially important.

In Ukraine, healthcare is financed through budgetary and extra-budgetary sources, which requires careful control over their
use. Despite the availability of a regulatory framework, there are a number of problems associated with the insufficient effec-
tiveness of financial control and audit mechanisms.

Problem statement. Financial control and audit in healthcare institutions are important tools for ensuring the effective use of
budget funds, preventing financial violations, and improving resource management. In the context of healthcare system reform,
transparency of financial flows and control over their targeted use are of particular importance.

Analysis of recent research and publications. Modern research in the field of healthcare financial control focuses on issues
of auditing the efficiency of the use of budget funds (Petrenko, 2020), the introduction of digital technologies into financial
monitoring (Ivanenko, 2021), and the fight against corruption risks (Sydorenko, 2019). However, the issue of interaction between
state and independent audit in ensuring the financial stability of healthcare institutions remains insufficiently explored.

Purpose of the article. The purpose of this study is to analyze modern approaches to financial control and audit in health-
care institutions, identify the main problems, and propose ways to solve them.

Key words: financial control, audit, healthcare institutions, budget funds, digital technologies.
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Hoc'ranomca npo6siemu. PiHAHCOBUM KOHTPOJIb
1 ayIUT BUCTYIIAIOTH KJIFOYOBUMHU CKJIATOBUMU
yIpaBIiHHA GiHAHCOBUMU PECYPCAMH Y TAITY31 OXOPOHU
3mopoB’a. B ymoBax pedopMyBaHHA CHCTEMU 0COBTIUBY
BaKJIMBICTh Ha0yBae BIIPOBA/IPKEHHS TI€BUX 1HCTPYMEH-
TiB MOHITOPHHTY, AKi JO3BOJIAIOTH YHUKATH 3JI0B:KIBAHb,
3abesmeuyBaTu e(DeKTUBHUI POSITOILIT KOIIITIB 1 MiABU-
II[yBaTH ITPO30PICTh (DIHAHCOBUX IIPOIIECIB.

B Yxpaini ¢pinaHcyBaHHA MEIUYHOI TATY31 3IiHCHIO-
€ThCA AK 32 PAXYHOK OIOyKEeTHUX, TaK 1 03200/ KeT-
HUX [PKepeJt, 10 00yMOBJITIOE HEOOXITHICTb PeTEeJILHO-
r0 KOHTPOJIIO 32 iX paIfioHaJIbHUM BUKOPUCTAHHIM.
IIpore, monpu icHyBaHHA HOPMATUBHO-IIPABOBO1 623U,
3QJIMIIAETHCA HU3KA IP0o0JIeM, II0B A3aHUX 13 HexocTaT-
HBOI0 e(PeKTUBHICTIO crucTeM (PIHAHCOBOI'O KOHTPOJIIO
Ta aymaury.

DinaHCOBUI KOHTPOJIb 1 ayUT Y MEAUYHUX 3aKJIa-
[laX BUCTYIIAIOTH KJIIOUOBUMU iHCTPYMEHTAMU [IJIS 3a-
OesmeueHHs PaIiOHAJILHOI0 BUKOPUCTAHHSA OIOIKeTHIX
pecypciB, 3amobiranaa piHAHCOBUM MOPYIIEHHAM Ta
MABUIIIEeHHA e(DeKTUBHOCTI yIIPaBIIHHA pPecypcaMmu.
Y KoHTEKCTI peopMyBaHHA CUCTEMU OXOPOHU 3[10-
POB’A 0COOBJIMBY BaKJIMBICTh Ma€ IIPO30pe YITPABIIIHHSA
(hiHaHCOBMMU ITOTOKAMU Ta KOHTPOJIb 34 X I[LIIEOBUM
i e()eKTUBHUM BUKOPUCTAHHAM.

AnaJtia ocTaHHIX MOCTImMKeHb i myOGJikamii.
CyuacHi gociimkeHHs y cepi piHAHCOBOTO KOHTPO-
JTI0 OXOPOHU 3[I0POB’ST 30CEPEHKYIOTHCA Ha MTUTAHHAX
aynuTy epeKTUBHOCTI BUKOPUCTAHHSA OIOKETHUX KO-
mrrie (ITerpenko, 2020), BripoBaKeHH] ITM(POBUX TEX-
HOJIOTIH y (pimaHcoBuii MoniTopuHr (IBamenko, 2021)
Ta 60poTh6i 3 KopymmitinumMu pusukamu (CumopeHko,
2019). Ilpore 3anuIIaeTbCA HETOCTATHLO POSKPUTUM
MMUTAHHA B3AEMOIi1 JePIKABHOT0 Ta HE3AJIEIKHOTO ay/Iu-
Ty y 3abesneuenHi hiHAHCOBOI CTAOIILHOCTI MEIUUHUX
3aKJIaaiB.

MeTra crarrti. MeTor qaHOTO OOCIIIKeHHA € aHa-
JTi3 cyJacHMX METOMiB (JiHAHCOBOT'0 KOHTPOJIO Ta ay-
IUTY B yCTAHOBAX OXOPOHU 3I0POB’A, iMeHTH(IKAIliA
KJIIOUOBUX IIP00JIEM 1 po3po0Ka peKoOMeHIAIlii 100
iX IO0JIaHHA.

OcHoBHHIT MaTepiana mociaimkenusa. CyTHICTb
1 sHAaueHHA (PIHAHCOBOTO KOHTPOJIIO ¥y cdepi 0XOpOoHU
3I0POB’A.

DiHaHCOBUI KOHTPOJIb Y MEIUUHUX YCTAHOBAX — 1€
cucTeMa 3axXoJIiB, IO CIIPSAMOBAHA Ha MEePEBIPKY 3aKOH-
HOCTI, e()eKTUBHOCTI Ta PAI[iOHAJIFHOr0 BUKOPUCTAHHA
(inancoBux pecypciB. Bin oxorutioe anasria BuTpaT Ha
HAJIaHHA MEIUYHUX ITOCJIYT, IEPEBiPKY JOKyMeHTaIlil,

KOHTPOJIb 32 JOTPUMAHHAM OIOIPKeTHUX 30008’ A3aHb Ta
BiATIOBIAHICTIO (hiHAHCYBAHHA YNHHUM HOPMAaTHUBAM.

OcuoBHI QyHKIIT GiHAHCOBOTO KOHTPOJIO:

1. 3amobiranus GiHAHCOBUM IMIOPYIIEHHAM — KOH-
TPOJIb 3a JOTPUMAHHAM 3aKOHOIABUYMX BUMOT 1 (piHAH-
COBOI AUCIIUILIIHU.

2. Posmiommist pecypciB — 3a0e3neueHHA CIpaBein-
BOT'0 POSIOALILY (DIHAHCOBUX KOIITIB MK 3aK/IaiaMu
Ta MiAPO3IiIaMU.

3. Orinka eeKTUBHOCTI BUTpAT — IT€peBipKa, Ha-
CKLITBEN e()eKTHBHO BUKOPUCTOBYIOTHCS BU/ILIEH] KOIIITH.

4. IligBuiieHHA TPO30POCTi — 3aT00ITaHHA KOPYTI-
IMIMHUM PUBUKAM Ta HEIJILOBOMY BUKOPUCTAHHIO pe-
CypCiB.

DiHaHCOBUUN KOHTPOJIb 3IIMCHIOETHCA HA JEePiKaB-
HOMY piBHI uepes creriaibHi opranu ([lep:kaBHa ay-
IUTOPChKa ciiy:kba, PaxynkoBa nanara, HamionaneHa
cy:x6a 3MopoB’'A YKpaiHu) Ta BHYTPINIHI ITiIPO3IiLITH
MeIUYHUX YCTAHOB.

DiHaHCOBHUI KOHTPOJIb Y 3aKJIa/IaX OXOPOHU 3[0POB’S
BKJTIOUAE:

* BuyTpimHiii KOHTPOJIB, 10 3IilICHIOETHCA KePiB-
HUIITBOM 3aKJIA/Y;

* 30BHINIHII ayOUT, AKNUIT IPOBOAATEH HE3AJIEIKHI ay-
OUTOPCHKI KOMITAHIT;

¢ Jlep:XaBHHUI KOHTPOJIb, 1110 3/1iliCHIOETHCA OpPraHa-
mu [leprkaBHOI ayquTOpCHKOI city:k6u Ta PaxyHKoBO1
najiatu YKpaiHu.

Aydum ye HesajiexxHa OI[iIHKA (DiHAHCOBOI IiAIb-
HOCTI 3aKJIa/Iy OXOPOHU 3I0POB’Sl 3 METOK BU3HAUEHHS
TOYHOCTI (PIHAHCOBOI 3BITHOCTI, Bi[IIOBIIHOCTI BUTPAT [0
3aIJTAHOBAHUX OO/PKETHUX ITOKA3HUKIB TA BUABJICHHS
MOKJTUBUX PUBUKIB.

OCHOBHI BUIU ayIUTy B MEOUUHUX 3aKIAIAX:

1. BHyTpimHil ayauT — OPOBOOUTHCA CIIy:KOaMU
BHYTPIIITHBOTO0 KOHTPOJIIO JTIKAPEeHb 200 MEIMYHUX yCTa-
HOB [IJIS aHAaJIi3y BJIACHOI (DIHAHCOBOI TiAIBHOCTI.

2. SOBHIIIHIH ayIUT — 3AIHCHIOETHCA HE3AJIEKHIMU
ayIUTOPCHKMMU KOMIIAHIAMU U1 [AeP:KaBHUMU OpraHa-
MU KOHTPOJIIO.

3. Omeparifinuii ayquT — OIliHI0E e(PeKTUBHICTD
yIIpaBIiHHA (DiHAHCAMU, OIITUMI3aIlii0 BUTPAT Ta e(ek-
THUBHICTh BUKOPUCTAHHSA OIOIPKeTHUX KOIITIB.

4. ®iHaHCOBUU ayquT — HepeBipse BiAMOBIAHICTH
(biraHCOBOI 3BITHOCTI T0 CTAHIAPTIB OyXTrajITepChKOT0o
00JTIKy Ta 3aKOHOJABUYUX BUMOT.

BuipoBamkenHa cygacHuX MU(PPOBUX TEXHOJIOTIH
I03BOJIAE IIOKPAIUTYA AKICTH (PIHAHCOBOI'O KOHTPOJIIO
y 3akjamax oxopoHu 3mopos’A. CyuacHi iHgopmariiui

Tabnuuys 1

Bugu iHaAaHCOBOTO KOHTPOJIIO B 3aKJIATAX OXOPOHHU 3TOPOB’SA

Bug kouTpOIIIO Cy6’eKT KOHTPOJIIO

OcHoBHIi QyHKIiT

BHyTpimHi# KOHTPOJb | AnMiHicTparia TikapHi

Ominka (hiHaHCcOBOI e(heKTUBHOCTI Ta 3am00iTaHHSA ITOPYIIEHHAM

3oBHIMHIH aymuT Hesanexni aynuropu

IlepeBipka (hiHAHCOBOI 3BITHOCTI, BUSABJIEHHA PUSUKIB

Hep:xaBHHH KOHTPOJIb Hep:xaBHi opranu

KOHTpOJ’[B AOTPUMAaHHA GIOI[JICQTHOi' JII/ICI_II/IHJIiHI/I Ta 3aKOHOOaBCTBa
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CUCTEMHU [T03BOJIAIOTH ABTOMATU3YBATH (PiHAHCOBUI MO-
HITOPWHT, 3MEHIITUTY PUBUKHU MIaXPaNCTBa, TIOKPAIIUTHA
TOYHICTH (PIHAHCOBOTO OOJIIKY T CHPUATH IIBUTKOMY
OPUHHATTIO YIPABIIHCHKUX PillleHb.

OcHoBHI ITA(POBI TEXHOJIOTII, [0 BUKOPHUCTOBYIOTHCS

y (biHaHCOBOMY KOHTPOJII MEIUUIHUX 3AKJIAIIB:

¢ BiroxueiH — TexHOJIOTIA, AKA 3a0es3reuye IIPo30PiCTh
Ta 3aXUINeHICTh (PiHAHCOBUX orteparriii. Bukopucrau-
HA OJIOKUelHyY y cepi 0XOPOHU 3M0POB’A T03BOJIAE
CTBOPUTH [eIeHTPaIi30BaHi peecTpu GiHAHCOBUX
TPAHS3AKITIH, AKI HEMOKJIMBO IIIIPOOUTH 200 3MIHUTH.
Ie 3umKye KOPYMITiiiHI PU3UKU Ta 3a0e31euye T0CTO-
BIPHICTDH O0OJIIKOBUX JTAHUX.

¢ Illryunwnii inTesnekr (Al) Ta MamInHHEe HABYAaH-
HS — BUKOPUCTOBYIOThCA JIJIA aHAJI3y BEJIMKUX 00-
cAriB (piHAHCOBUX JAHUX, BUABJIEHHA MIT03PiJINX
TPaH3aKITIi Ta ITPOrHO3yBAHHA MOKINBUX (DiHAHCO-
BUX mopyureHb. Anropurmu Al MOXKYTh aBTOMATHYIHO
OL[IHIOBATH €(DEKTUBHICTH BUKOPUCTAHHA GIOMMKETHIIX
KOIIITIB TA ITOTIePePKaTh PO PUSUKN (PIHAHCOBUX
3JIOBJKUBAHb.

* XMapHi TeXHOJIOTi1 — 3a0e3I1eUyTh [IeHTPaJIi30Ba-

He 30epiranuA (PiHAHCOBOI JOKYMEHTALII1 Ta IT0JIETIIIy-

IOTh IOCTYTI 10 Hel AJ1A BCiX 3alliKaBjIeHUX CTOpiH. Bu-

KOPUCTAHHA XMaPHUX CEPBiciB y (hiHAHCOBOMY ayanTi

JT03BOJIsIE 3MEHIIIUTY PUBUK BTPATU JAHUX, CIPOIILYE

00MiH iH(popMaITi€ero MiXK YCTAHOBAMU Ta IIPUCKOPIOE

IIPOILIEC AYIUTY.

Big Data Ta anamiTHKa — TEeXHOJIOTiI 00pOOKU Be-

JINKUX TaHUX 0TIOMAraioTb aHaJlisyBaTu (hiHAHCOBI

MOTOKM MEIWUYHUX 3aKJIaiB, BUABJIATH aHOMAaJIil Ta

onTUMIiZyBaTH OIOMKETHI BUTPATH. SaBIAKH BUKO-

PUCTAaHHIO AHANITUYHUX TLIATHOPM KEepiBHUKN Me-

OUYHUX YCTAHOB MOXKYTh IIPUIIMATH 00I'PYHTOBaHI

PIIIEHHA MO0 PO3MOLTY KOIITIB.

* ABTOoMaTH30BaHi cucTeMu (hiHAHCOBOTO yIpaB-
Jinaa — raki cucremu, Ak ERP (Enterprise Resource
Planning), momomaraioTh iHTerpyBaTu Oyxrajirep-
CBKUU 00JTIK, ayJIUT, 3aKyMHiBJIi Ta yIPaBJIiHHA ep-
COHAJIOM B €QUHY TLIAT(OPMY, IO 3HAUHO ITiIBUIILYE
e(eKTUBHICTE (DIHAHCOBOIO MEHEMIKMEHTY Y JIKAPHAX
Ta MOJTIKJTIHIKAX.

3acrocyBaHHA [UPPOBUX TEXHOJIOTIH y (hiHAHCOBO-

MY KOHTPOJII METUYHUX 3aKJIA/IIB CIIPUSAE ITiIBUIIEHHIO

eeKTUBHOCTI BUKOPUCTAHHSA OIOMKETHUX PECypPCiB,

3a0e3meueHHI0 ITPO30POCTI Ta SHUKEHHIO PIBHA (iHAH-

COBUX 3JI0BKMBaHb. Ilogambiimi mociIiaKeHHs MalTh

OyTHU CIIPSAMOBaHI Ha PO3POOKY HOBUX METOIUK aBTOMa-
TH30BAHOTO ayIUTy Ta IHTErpariio pisHuX IMU(PPOBUX
wiaropM y eqUHY CHCTeMy YIPaBIiHHA (iHAHCAMEI
y cdepi OXOPOHU 3TOPOB’A.

BucHOBKH Ta IEePCHIEKTHBU MOAAJIBIIUX TO-
ciaigsxenb. OiHaHCOBUIT KOHTPOJIb TA ayauT y cdepi
OXOPOHU 30POB’A MAIOTh BUPINIAJIbHE 3HAYEHHA JIA
edeKTUBHOTO BUKOPHCTAHHA pecypciB. Ilomassi mo-
CJTI/TPKeHHA MOYKYTh OyTH COPAMOBAaHI Ha PO3POOKY
IHTErPOBaHUX CUCTEM (PIHAHCOBOTO MOHITOPUHIY 3 BU-
KOPUCTAHHAM CyJacHUX 1H(OPMAITIMHUX TEXHOJIOTIIH.
Buxkopurcranua cygacHUX UM POBUX TEXHOJIOTIH, TAKKX
AK OJIOKYENH, MITYYHUN IHTEJIEKT, XMapHi cepBicu Ta
ERP-cucremu, no3Bosifge MiHiMi3yBaTu PUSUKU KOPYII-
i, MIBUIUTH TOUYHICTH (PIHAHCOBUX JAHMX 1 IIOKpa-
IIUTY ITPOIIECH YIIPABIIHHA (DiHAHCOBUMU ITOTOKAMHU.

HesBakaroun Ha mM03UTUBHI 3pylieHHa y cdepi
(hiHamCcOBOTO aymUTYy, 3AIUIIAETHCA HU3KA BUKJIUKIB,
AKI TOTPeOyI0Th BUPIIIeHHA. 30KpeMa, Iie He[OCTATHA
mudposisairia QiHAHCOBOIO KOHTPOJIIO ¥ IePKaBHUX
MeQUUYHUX YCTAHOBAX, BiJICYTHICTb €IUHUX CTAHIAPTIB
aymuTy, a TAaKOYK HEeOOXiTHICT MiIBUIeHHS (DiIHAHCOBOI
TPaMOTHOCTI KePiBHUKIB METUUHUX 3aKJIa/IiB.

TlepcriekTrBY MTOIAITBIINX OCITIKEHb V ITiH cdepi
BEJTIOYAIOTH PO3POOKY iHTErpOBaHUX IMU(POBUX CUCTEM
MOHITOPUHTY, BIIPOBA/PKEHHSA IIITYYHOT'0 1HTEJIEKTY JIJIA
aBTOMATHU30BAHOTO ayQUTY Ta aJallTallii0 MiXKHAPOTHO-
T'0 JTOCBIiY (DIHAHCOBOTO KOHTPOJIIO IO YMOB YKPATHCHKOI
MenuuHu. Takl JOCTiKeHHA CIIPUATUMYTh HiIBU-
IIeHH0 e()eKTUBHOCTI YIIPaBIIiHHA (piHaucamMu y cdepi
OXOPOHHU 3H0POB’A Ta 3a0e3IIeUYeHHI0 CTa0lIBHOCT il
(inaHCOBOI crcTEMHU.

Conclusions and prospects for further re-
search. Financial control and audit in the healthcare
sector are crucial for the effective use of resources.
Further research can be aimed at developing inte-
grated financial monitoring systems using modern
information technologies. The use of modern digital
technologies, such as blockchain, artificial intelli-
gence, cloud services and ERP systems, allows min-
imizing corruption risks, increasing the accuracy of
financial data and improving financial flow manage-
ment processes.

Despite positive developments in the field of finan-
cial audit, a number of challenges remain that need
to be addressed. In particular, this is the insufficient

Tabnuuys 2
Bukopucranaa nu(MPOBHX TEXHOJIOTIH y (hiHaHCOBOMY ayOuTi
TexHosorisA IlepeBaru
Bioxuein HewmosxnmuBicTs migpo6ku (hiHAHCOBUX JAHUX, IIPO30PICTH OIeparriii

IITygnwnii iHTEIEKT

ABTOMaTH30BAaHUI aHAJII3 JaHNUX, BUABJIEHHA aHOMAJIIi

XmapHi cepBicu

ITeupkwmit goctyn mo iHGoOpMAITii, 3SMEHIIeHHA PU3UKIB BTPATHA JAHUX

Big Data

I'nuboka anamiTika (hiHAHCOBUX MOTOKIB, IIPOTHO3YBAHHA PUSUKIB

ERP-cucremu

IlenTpasnisoBane ynpaBiaiHHA QiHaAHCAMU, 3HIKEHHSA OIlEPAI[ifHAX BUTPAT
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digitalization of financial control in state medical in-
stitutions, the lack of uniform audit standards, as
well as the need to improve the financial literacy of
medical institution managers.

Prospects for further research in this area include the
development of integrated digital monitoring systems,

the introduction of artificial intelligence for automated
auditing and the adaptation of international experience
in financial control to the conditions of Ukrainian med-
icine. Such research will help improve the efficiency of
financial management in the healthcare sector and en-
sure the stability of its financial system.
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AHAJII3 PUHKOBOTO KOHKYPEHTHOTIO
CEPEJOBMILA TA KOHKYPEHTOCIPOMOXXHOCTI
TEJEKOMYHIKALIAHUX KOMMAHIN YKPATHU

ANALYSIS OF THE MARKET COMPETITIVE
ENVIRONMENT AND COMPETITIVENESS OF
TELECOMMUNICATIONS COMPANIES IN UKRAINE

AHoTauif. Y CTaTTi 3giiCHEHO KOMIIEKCHMI AHAI3 KOHKYPEHTHO20 CepeqoBULLa PUHKY TeJIeKOMYHIKALii Ta OLiHeHO KOH-
KYPeHTOCIPOMOXHICTb MPOBIGHUX KOMMAHIV, WO HA HbOMY PYHKLIOHYIOTb. PO32/1SIHYTO OCHOBHI YMHHUKM, SIKi BIIMBAIOTb HA
gUHAMIKY 2a/1y3i, 30Kpema piBeHb TeXHO/I02i4H020 PO3BUTKY, pe2yISTOPHY MOAITUKY Ta CTpaTe2il puHKOBMX 2paBLiB. BU3HayeHo
K/IH0YOBI HAMPAMM MOCUICHHS KOHKYPEHTOCTPOMOXHOCTI TeIeKOMYHIKALiFIHNX KOMIAHIA B yMOBAX 3pOCTAOYOI PUHKOBOI KOH-
KypeHuii.

KntouoBi cnoBa: TeneKOMYyHIKALiFHWY PUHOK, KOHKYPEHTOCTIPOMOXXHICTb, PUHKOBA KOHLEHTPALisl, iHHOBALiMHI Mocy2u.

Summary. The article presents a comprehensive analysis of the competitive environment in the telecommunications market
and assesses the competitiveness of key companies operating within it. The study explores major factors influencing industry
dynamics, including technological advancement, regulatory policy, and the strategies of market players. Key directions for en-
hancing the competitiveness of telecommunications companies in a highly competitive market environment are identified.

Key words: telecommunications market, competitiveness, market concentration, innovative services.
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Bc'ryn. Y cyuacHoOMy ITU(PPOBOMY CepeIOBUIIi
TeJIeKOMYHIKAI[ITHUN CEeKTOP BiJIirpae KJIYOBY
poJib y 3abe3reueHHi 3B’ A3KY, TOCTYMIy 0 iH(opma-
i1, IUPOBUX MOCJIYT TA PO3BUTKY 1HIIUX Talys3ei
€KOHOMIKH. 30KpeMa, B YKpaiHi TeJIeKOMYHIKaIlil €
He juIie 6a30BoO0 1H(PPaACTPYKTYpOIo MJiA OisHecy i
[IepKaBHOTO YIPABJIIHHA, ajie i KPUTHYHO BAKIUBUM
KaHaJIOM [JIA TPOMajsfAH B yMoBax BiiiHu. BogHouac
TeJIEKOM-PUHOK TiepelyBae ITij] BILIMBOM YUCJIEHHUX
BUKJIMKIB, BKJIIOUAIOUN TEXHOJIOTIUHI 3MiHU, T'€0I10JIi-
TUYHI PUSUKU, MAKPOEKOHOMIUHY HECTa0lJIbHICTh Ta
3arocTpeHHA KOHKYPEHTHO1 60pOTHOU. ¥ TaKUX YMOBaX
mocTae HeoOXiqHICTh KOMILJIEKCHOTO aHAaJIi3y TTOTOYHOTO
CTaHy TaJtysi, il TpaBIliB Ta PiBHA iIXHHOI KOHKYPEHTO-
CITPOMOYKHOCTI.

ITocraHOBKa IIPOGIEMH. AKTYaJIbHICTh TOCJIi-
IKeHHA 3yMOBJIEHA HEOOXITHICTIO TJIMOIIOT0 PO3YMiH-
HA CTPYKTYPU TEJEKOMYHIKAI[ITHOTO0 PUHKY YKpaiHu
Ta 3IaTHOCTI KOMIIAHIH aJanTyBaTUCA 0 HOBUX YMOB,
30KpeMa BOEHHOTO CTaHy, [Iu(poBoi TpaHchopmMarrii,
a TaKO0K TVI00AJIbHUX TEXHOJIOTIYHUX TPEH/IB, AK-0T
5G, eSIM, xmapwui cepricu Totro. JJocaimKeHHsa KOH-
KYPEHTOCHPOMOYKHOCTI KOMIIAHIH I03BOJISAE OI[IHUTU HE
JIIIIe IXHI0O EKOHOMIUHY e(DeKTUBHICTD, a I ITOTeHIial
IO TIOJAJTBIIIOT0 PO3BUTKY Ta iHTErparii y €BporencpKmii
1 CBITOBUII PUHOK TEJIEKOMYHIKAIIi .

Merta crarti. MeToro cTaTTi € aHAII3 Cy4ACHOTO
CTaHy PUHKY TeJIeKOMYHIKaIliil YKpaiHu, BUBHAUEeHHA
PiBHA KOHKYPEHTOCIIPOMOYKHOCTI OCHOBHUX KOMIAHIIA,
a TaKOX BUABJICHHA I-II/IHHI/IIQiB, II10 BIIJIMBAKTH HA OU-
HaMiKy PO3BUTKY TajIysi B yMOBaX BHYTPIIIHIX BUKJIH-
KiB Ta IJI00aJIbHUX TEHIEeHITIH.

Buxiiag ocaHoBHOro Mmarepiasy. PuHok Tesiexomy-
HiKaIlil YKpaiHu € OMHUM 13 HAHIMHAMIUHIIINX CeKTO-
PIB €KOHOMIKH, 1110 BOJTHOYAC 3AJIUIIAETHCSA BUCOKOKOH-
IIEHTPOBAHUM 34 CTPYKTypoio. HesBarkarwouu Ha BeIUKY
KUTBKICTb 3aPeeCTPOBAHUX YUACHUKIB — MOHAM D TUCAY
KOMIIAHIH, cepel AKUX Maliike YBEPTh CTAHOBJIATE (i-
3WYHI 0COOU-IIIIIPUEMIIi, OCHOBHY YaCTUHY PUHKY KOH-
TPOJIIOIOTH KIJIBKA BEJIMKUX ortepaTopiB. Taka curyarrisa
€ XapaKTepHOI0 JIA OJIIrOMOIiICTUYHOI MOEJIi PUHKY,

Jle JOMiHYBaHHA OKPEMUX T'PaBI[iB BU3HAUA€ PiBEHb
KOHKYPEHIIii, I[iHOyTBOPEHHSA, JOCTYII A0 TEXHOJIOTIHi
Ta 1HBECTHUIIIN.

Ourirorosris ABJIsgE COO0K0 PUHKOBY MOMEJIb, 1€ OCHO-
BHY YaCTUHY NIPUOYTKY Taay3i GopMyOTh KiJIbKa BEJIH-
KHMX KOMIIAHIHN, KOYKHA 3 AKUX Mae 30aTHICTh BIJINBATH
Ha pUHKOBI iHu [3].

s Toro, a6y MpoCTe:XKNTU AUHAMIKY PUHKY Ta II0-
OUTYy HACEeJIEeHHA Ha 3alPOIIOHOBAHI TTOCIYTH TeJIEeKO-
MyHIKaIIii, IPOIIOHYEMO PO3IVIAHYTH AUHAMIKY 00CATIB
peasTi3oBaHUX TEJIEKOMYHIKAI[IMHUX ITOCJIyT Ta JTUHA-
MIiKy poO3MoBCIOKeHHsA akTuBHUX SIM-KapTok cepen
HaceJIeHHA Ha TepuTopii Yipainu (puc. 1, 2).

3a maHuMu puc. 1 MOKeMO 3POOUTH BHCHOBOK, II[0
PUHOK TeJIeKOMYHIKAI[ill TI0Ka3ye TeH/IEHITII0 JO POCTY,
0CO0JIMBO CJTIf TIKPECTIUTH Te, 110 y 2023 poIri pUHOK
He IIPOCTO BITHOBUBCSA /10 [IOBOCHHUX ITOKA3HUKIB, a I
MOKAa3aB 3HAYHUI PiCT, HE3BAKAIOYUU HA CKJIATHY CUTY-
alrito, 110 CKJIaJIach y KpaiHi.

3a ma"HuMu puc. 2 6aUnMo, 110 TIOITUT HACeJIeHHS
ua SIM-kaprtu, TO6TO KOPUCTYBAHHA MOOLIBHUMU I10-
cJIyraMu, TaKoK IIOPIUHO 3pOCTaE, M0 03HAYae, 110
y oIlepaTopiB HA TAHOMY PUHKY € MOKJIMBOCTI JIA
3aXOIIeHHA 61IbIIO]I YACTUHU PUHKY Y HOPiBHAHHI
3 TETEPINIHIM CTAHOM Ta JJIA TOHAIBIIION0 POIINPEHHSA
CBO€1 KITIEHTCHKOT 6a3u.

Toxx osHaiiomumoch 3 Tor-10 rpaBIliB HA IILOMY
PUHKY, IX OX0JIaMU Ta X BiJICOTKAMU Bif] 3arajbHOTO
Joxofy y rajrysi (tatJr. 1).

Ha ocHoBi mpeacrasiieHoi iHGopMarii MoOMKeMO
MPOCITIIKYBATH, 1[0 OCHOBHUMU I'PABIAMU HA PUHKY,
110 3aiiMalTh HAMGLILII oro yacTku, € «Kuiscrap»,
«B® Yrpaina» ta «Jlaiidcemn». SaraibHa saiiHATa
HUMU YacTKa PUHKY ckianae nmoHan 60%. Posrnanemo
JUHAMIKY YaCTOK I[MX OIEepaTOpPiB y 3arajibHiil CTPYK-
Typi ZOXOy PUHKY TesieKoMyHikaliii 3a 2021-2023 pp.
(puc. 3).

BizyasibHO MOPIBHABIIK YaCTKA OKPEMUX OIIEPaTo-
PiB y 3araJIbHUX J0X0[aX PUHKY, MOKEMO ITiITBEPIUTU
Te3y PO JOMIHAII0 TPhOX HAUOIIBIINX I'PABI[IB HA
puHKy. IIpy mpoMy MOKeMO IIOMITUTH, 110 KOMIIaHiA
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Puc. 1. [lunamika 06cAriB peasTrisoBaHUX IOCIIYT HA PUHKY TeJIeKOMYHIiKalliil Ykpainu B nepiox 2021-2023 pp.
Jcepeno: ysaragbHeHO aBTOpaMu Ha 0CHOBI [9]
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Puc. 2. funamika posnosciomreHHsa akruBaux SIM-kaprok y 2019-2023 pp.
Jcepeno: ysaraabHeHO aBToOpaMu Ha 0cHOBI [9]
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Puc. 3. HacTku HalOUIBIIINX 0IEPATOPIB 32 BiICOTKOM iX JTOXOIY y 3araJIbHOMY TOXOM1

TeJIeKOMYHiKaIliiiHol raysi Ykpainu y 2021-2023 pp.
Jocepeno: chopmoBano aBropamu Ha ocHoBi [9; 11]

«Jlaticesr» 3a POBTIIAHYTHIA TT€PI0] ITOKASYE JIUIIIE TeH- Ha puc. 4 ipesicraBiieHi gaHi M0q0 po3MOALTY dac-
JeHIriro a0 3pocranfd, «BD Yikpaina» ke HaBIMaku 3a  TOK PUHKY, 3alHATUX omepaTopamMu, Ha 06a3i KIJIbKOCTI

IpoaHaJji3oBaHl poKW BTpadae mosuirii, a «KuiBcrap»  s3alyueHnx HUMHU aGOHEHTIB.

Jli€e 3 TIEPeMIHHUM YCITiXOM, ITPOTE BCE TAKU 3aJIUIIA- TTopiBHIOIOUM YACTKU PUHKY OIIEPaTOPiB 32 HAABHOIO

€THCA JIIAEPOM HA PUHKY.

Tomn-10 rpaBLiB pUHKY TeJIEKOMYHiKaIii Ykpaiuu 3a 2023 p.

0a3010 aKTUBHUX a00HEHTIB, 6AUMMO, 1[0 CUTYAIlid €

Tabnuys 1

% Bif 3araJIbHOTO

Kommnanisa Hoxin, TiC. rpH noxomy y ramyai
TIpAT «Kuiscrap» 33165048 31,7%
ITpAT «B® YKPATHA» 20265622 19,4%
TOB JIAVI®CEJLII» 11712123 11,2%
AT «YKPTEJIEKOM» 4164529- 4,0%
III «<YKPAITHCBKUI JEPAKABHUI LIEHTP PAJIOYACTOT»> 2021544 1,9%
TOB «BOJIA-KABEJIb» 1911457 1,8%
TOB IIEHTP IVIOBAJIBHUX ITOBITOMJIEHb YKPATHA» 1573524 1,5%
IIpAT «IATAT'PYII» 1561840 1,5%
TOB «XYABE! YKPATHA» 1178548 1,1%
TOB IIPOKCIMYC» 770222 0,7%

Jocepeno: chopmoBano aBropamu Ha ocHoBi [9; 11]
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Puc. 4. HYacTku puHKY Ha6IBIINX 0ITepaTOPiB 3a KiJIBKICTI0O aKTUBHUX aboHeHTiB y 2019-2023 pp.

Jcepeno: ysaraibHeHO aBTopaMu Ha 0cHOBI [9]

ITy’Ke CXOKOI0 10 TIOPIBHAHHA 3a Toxonamu, amke «Kuis-
crap» € JIijiepoM PUHKY, IIPOTE TYT HOT0 JUHAMIKA TiIb-
KU TOKPAIIYeThCA, TaK caMo AK i y «BD Ykpaina», a oT
KoMmIIaHiA «Jlatidcen» B acriexTi a00HEHTIB Mae CIATHY
TEH[IEHIIII0 3 POKY B PiK, HE JUBJIAYNCH HA T€, 1[0 YaCT-
Ka Ha PUHKY 3a JI0X0[laMU B Hel 301LJTbIITYeThCA.

BignoBigHO 10 IIpoBEeIEHOr0 aHAJI3Y II0JI0 CTPYK-
TYPU PUHKY TeJEeKOMYHIKAIiHUX ITOCJIyTl YKpaiHu,
YaCTOK POSMOALILY PUHKY MIK HAWGLIIBIINMU I'DABIA-
MU, & TAKOK YACTOK PUHKY HANOIJIBIINX 0TIepaTopiB 3a
KUTBKICTIO aKTUBHUX a00HEHTIB, MOKHA 3POOUTH ITPU-
MYIIeHHs, [0 TOCTIPKyBAHUI PUHOK € OJIITOTIOJTIETO.

Buxonsauu 3 HasaBHOI iHdopMarii mpo Pos3mogisI yac-
TOK MiK ITPOBITHUMU T'PABIAMU, HEOOX1THO TPOAHAITI-
3yBaTH CTYIIIHb KOHIIEHTPAIlll PUHKY, 110 BigoOpaskae
KUIBKICTh KOMITAHIH, AKI IPAIOIThL HAa PUHKY, Ta iX
BI/ITIOBiJTHI PUHKOBI YaCTKH, IMILTIIIUTHO BKa3yIOUN HA
piBeHb KoHKypeHIii [10, c. 197].

A. Iruartiok xapakrepusye KOHIIEHTPAIII0 PUHKY K
MOKa3HUK MOT0 CTPYKTYPH, IO Bi/II3ePKAIIOE BiTHOC-
HU PO3MIp 1 YKMCJIO KOMIAHIH, AKI TPOIIOHYIOTh TOBApU
Ha puHKY [1, c. 87].

s mociiisKkeHHA PiBHA KOHIIEHTpPAIlil, MepIl 3a
BCe, BUSHAUYMMO TOBAapHi, reorpadiuni i 4acoBi Mesxi

IOCJTIKYBaHOT0 PUHKY. TOBAPHUMU MEKAMU PUHKY
TeJIEKOMYHIKAI[IMHUX TTOCIYT YKPAiHU € MOCJIYTH, 10
HagaTbCA MpoBalilepaMu Ta omepaTopaMu TeJie-
KOMYHKALiHUX IIOCJIYT, & caMe MOOLJIbHUI 3B’A30K,
(ixcoBanmit moctym go Iarepuery, dikcoBaumii 38’s-
30K (T'0JIOCOBI MOCJIyTH) Ta 1HII, BiITIOBIHO JI0 JAHUX
HartionanbHoi KoMicisA, 110 3/IiliCHIOE Jep:KaBHE pery-
JII0BaHHA y cepax eIeKTPOHHMX KOMYHIKAITIH, pai-
0YaCTOTHOTO CIEKTPA Ta HAMAHHSA ITOCIIYT HOIITOBOTO
3B’s13Ky (puc. 5).

TepuropiasbHi MeKi PUHKY OXOILITIOIOTH HE JIUIIE
YxpaiHy, a i1 pelITy KpaiH, Je JOCTYITHE 10 ITiTKJTIO0-
yeHHA O0 poyMminry ykpaincekux SIM-kaprt. Yacosi
MeXKi PUHKY 00MesKeHi YaCBUM ITPeioioM ITPOTATOM AKO-
ro 3MIMCHIOETHCA aHAJII3 KOHIIEHTPAIlil PUHKY, a caMe
32019 1o 2023 pp.

KonrienTparliis puHKY BUMIiPIOETHCA 32 JOTIOMOTOT0
BEJIMKOI KIJIBKOCTI TTOKa3HUKIB, cepef AKUX HAN01JTb-
III0T'0 TIONTMPEHHA Ta PO3ITOBCIOMKEHHA 3aCTOCYyBaH-
HA Habynu Iamexcu roumentparii (CR) Ta inmekcu
lepopinpana-Tipmmana (HHI).

KoeddiiienT KoHIIEHTpALIil, AKKI MOKHA BUMIPIOBAa-
TH y BiZICOTKax ab0 4acTKax, Bifo0parkae JOJI0 OKPeMUX
HAMWO1JIBIINX TiIIIPUEMCTB Y CTPYKTYP1 KOHKPETHOTO
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Puc. 5. [lunamika 10X0/iB B chepi eIeKTpOHHUX KOMYHIKAIliil B po3pisi rmociiyr y Tpersomy kBaptaiti 2021-2024 pp.
ocepeno: ysaraibHeHO aBTOpaMu HA OCHOBI [4]

46



// International scientific journal «Internauka» // N2 4 (171), 2025

// Economic sciences //

rajIy3eBOro pUHKY. 3arajioM 4uM BUIAM € 3HAUYEHHS
I[LOT0 TIOKA3HUKA, TUM BUIIUM € CTYITIHb KOHI[EHTPAIi1
rajiy3eBoro pUHKY 1 TUM cJ1a0la KOHKYPEeHIis, a Hail-
OLJIBIII MIAIIPHUEMCTBA BOJIOMIIOT HAMOIIBIIIO PUHKO-
BOIO BjIamoio [2, c¢. 20-21].

3araJapHOIIPUMHATO, 110 B IIPOIleci aHAI3y rajiy-
3€BUX PUHKIB, 0COOJIMBO IXHBOI CTPYKTYPH, HANUO1IbII
TIOIINPEHUM 1HCTPYMEHTOM € Koe(illieHT KOHIIeHTPpAITii
[15, c. 214]. BigmoBigHO A0 YKPAITHCHKOTO 3aKOHOIAB-
CTBa, OiJi Yac aHaJI3y PUHKY HEOOXiJTHO BU3HAUYATHU
JIOJTi, II[0 HAJIEKATh HAWOIBIIIOMY, TPHOM HANOLIBIITM
1 ATHOM HANOLILIINM ITiIIIPHUEMCTBAM, a caMe po3pa-
xoByBatu mokasuukn CR1, CR3 ta CR5 [2, ¢. 20-21].

i Bu3HAUYeHHsA PiBHA KOHIIEHTpAIll Ha PUHKY
TeJIEKOMYHIKAI[IMHUX TOCJIYT CIIPeIry 00paxyemMo Koe-
(ittieHT KOPEJIALl /1A TPHOX HAHUOIIBIINX 32 YACTKOO
migmpuemcrs 3a 2021-2023 pp. 3a popmy.ioro:

n

CR, -% S,
1

i
ne S, — BiCOTKOBa YacTKa 30yTy i-r0 IIPOAABLA y Cy-
KYITHOMY 00Cs31 IIPOJasKiB KOHKPETHOTO aCOPTUMEHTY
TOBapiB Ha PUHKY, %; n — 3arajibHa KUIbKICTh ITiAIpu-
€MCTB TaJly3eBOTr0 PUHKY, II[0 BPAXOBYIOTHCS IIPU 00-
qyCcJIeHH] KoedilienTa.

Ha puc. 6 HaBeneHo quHaMiKy piBHA KOHIIEHTpPA-
il Ha PUHKY TeJEeKOMYHIKAIiiHuX mocayTr 3a 2021—
2023 pp. OJ14 KOMIIAHIH 3 HAHOIJIBIMIMMUA YaCTKAMU
punky — IIpAT «Kuiscrap», IIpAT «B® YKPATHA»,
TOB «JIaiidces».

IIporsarom mocnigsxkyBaHOTO IEepioay 3HAUYEH-
HA KoeiI[ieHT KOHI[EHTPAaI[ll 3HAXOQUTHLCA B MeKax
45% < CR3 < 70%, oTsxe pUHOK TeJIEKOMYHKAIliH YKpa-
iHu y mepiox 3 2021 mo 2023 pp. € TOMiIpPHO KOHIIEH-
TPOBaHUM.

Takox 15 PO3paxyHKy piBHA KOHIIEHTPAIIi1 3 ypaxy-
BaHHAM YCiX YaCTOK Ha PUHKY ITIIIIPUEMCTB BUKOPHCTO-
ByIOTH iHmekc Xepdinmanda-Xipmmana. OcKIbKE HA
PUHKY TeJleKOMyHKAarii Yxpaiau y 2023 porri (yHKITiO-
HyBaJI0 6Jn3bK0 5374 KOMMaHii, Pe3yIbTaTh Po3paxyH-
Ky JaHOT'0 IIOKAa3HUKA MOXKYTH OyTH HEJOCTOBPIHUMU,
HaBITh IIPU BUKOPUCTAHHI «3aKOHY BEJIKUUX UKCEJI».

Tosx BiAIIOBIIHO 0 IIPOBEIEHOI OIIHKN 3a Koedi-
I[IEHTOM KOHIIEHTPAIlll PUHOK € TeJIeKOMYHIKaI[iHUX

TOCJIYT € IOMiPHO KOHIIEHTPOBAHUM, II[0 CIIPUYUHEHO
JekiIbKoMa mpuuunHamu. [lepin 3a Bce, CIIEKTP MOCITYT
JIOCJTI/TKYyBaHOT'O PUHKY € JTOBOJIi IIMPOKUM 1 HAMOLITBIII
TPaBIll PUHKY 1 HAWOIBIII TPaBIli PUHKY He 3abe3neuy-
10Tb yci 3 Hux. Ilo npyre, ocobyimBocTi HATaHHA HOCIYT
BUMAraioTh HAABHICTH HEOOXITHOTO iH(PPACTPYKTYPHOTO
3a0e3MeHHs, IKEe € JJOPOTOBAPTICHUM.

11106 6isTbI TTOBHO OI[IHUTH KOHKYPEHTHE CTAHOBU-
11le YKPaiHCHKOT0 TEJIEKOMYHIKAIITHOT0 PUHKY, JOI1/Ib-
HO POBTJIAHYTH HOT0 B KOHTEKCTI IIPOBIIHUX MiKHAPO/I-
HUX TpeH/iB. 3okpeMa, ropiBHAHHA 3 puakamu CIIIA,
Himeuuwnnu ta Ilosbini qo3Bosisie 3po3yMiTu piBeHb
TEXHOJIOTIYHOTO PO3BUTKY, (DIHAHCOBOI €(DEeKTHUBHOCTI,
KJIIEHTOOPIEHTOBAHOCTI Ta 1HBECTUITIIIHOI AKTUBHOCTI.
Takuii TOPIBHAJIBHUN aHaJII3 Jae 3MOT'y BUSHAUYUTU
HaIPAMH, JIe YKPATHCHKI 0IIepaTopu MOKYTb 3aII03U-
YUTHU KPallli TPaKTUKU, a TAKOK BUABUTU BHYTPIIIHIN
TMOTEHITIaJT IJ1A 3POCTAHHA KOHKYPEHTOCITPOMOMKHOCTI.

Hauni HaBefeHo y3arayibHeHy Tabuiko (Tabs. 2) kitro-
YOBUX IOKABHUKIB TejekoMyHikariiiaux puHkis CIIIA,
Himeuunnu, ITosbiri Ta YKpainu, 1m0 0Xomwioe piHaH-
COBI, TEXHOJIOTIYHI Ta AKICHI ACIIeKTH.

CIITA maroTh HATPO3BUHEHIINIT TEJIEKOMYHIKAIIiii-
HUI PUHOK 13 IIMPOKUM OXOILIeHHAM 5G, BUCOKUM PiB-
HeM TeXHOJIOTTYHUX IHHOBAI[IH 1 TOTYKHUM CETMEHTOM
MVNO. HimeuuwnHa meMoHCTPY€E CTAOIIBbHICTD, AKICTD
TMIOKPUTTA Ta CUJIbHY KoHKypewniito B OTT-cepsicax
1 «3emeHUx» TexHooriax. [loskina, Xou i mocTynaeTscsa
3a MacIITaboM, aKTUBHO BIPOBA/I;KY€E HOBI TEXHOJIOTI,
Mae IUHAMIYHUN PUHOK i Bucokuii piBeHb PayT V-oxo-
IUTeHHA. YKpaiHa, TOTPU CKJIAHI YMOBH, J€MOHCTPYE
THYYKICTb, [{(POBI3AIlif0 MOCIYT 1 aIarTaIiio 10 BU-
KJIMKIB 3aBOAKU 3yCUJIJIAM IIPOBITHUX TPaBI[iB, ajie
moku 110 Bifgcrae B po3Butky 5G, MVNO rta indpa-
CTPYKTYPH.

Punok TesiekomyHikaliii B YKpaiHi IepeKuBae
3HAYHI 3MIHU Uepes IIOJIITHYHI, eKOHOMIUHI Ta CoIliallb-
Hi BUKJIMKH, 1110 BUHUKJIA BHACIIIOK Bitiuu. IIpore, 3aB-
JAKY IePeKaBHIN MiATPUMITL, TTPOTPECUBHUM TEXHOJIO0-
TIYHUM 1HHOBAIIAM Ta MIXKHAPOIHII JOIIOMO3i, rajiy3b
3aJTAIIAETHCA KUTTESNATHOIO TA aANITYETHCA 10 HOBUX
yMmoB. ¥ tabnur 3 HaeBmeHo neranbuniit PESTLE-ana-
JIi3, 1110 BigoOpaskae OCHOBHI (paKkTopH, AKI BIUIMBAKOTH
HA PO3BUTOK TEJIEKOMYHIKAI[IITHOTO CEKTOPY B YKpAiHi.

CR3
70% o, 6% -
60% T T —— 62%
2021 2022 2023
mCR3

Puc. 6. [lunamika piBHA KOHIIEHTpAIIil HAa PUHKY TeJIEKOMYHIKaIliHUX mmociyT 3a 2021-2023 pp.
Jorcepeno: ckanneno aBropamu Ha ocHOBI [9, 11]
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Tabnuuys 2
IopiBHANIBLHUIH AHAJII3 PUHKIB TEJIEKOMYHIKAL[iHHUX MIOCJIYT
IToxasuuk CIIIA HiMmeuunna IHoneixa Ykpaina
Kommenrpanis Bucoxka Ilomipua Huspka ITomipaa
PHHKY
CAGR 3,67% 5,53% 6,00% 6,87%
Pisens moxkpurra | 4G maiike nosue, 5G | 4G >99%, 5G posmiu- 4G = 85-90%, 5G 4G = +-90%, 5G obme-
4G/5G/6G MOKPUTTA moHay 85%, proerbes (Deutsche ouikyeThesa Ha 81% mo | sxene (3 2022 p. 3amyck

HOYMHAKTHECA POOOTH Telekom) 2026 poky Kyivstar, Vodafone)
1010 mokpuTTa 6G
PiBeHb IpOHUKHEH- >90% 93% >90% ~75%
HaA IaTepHeTy
OcHoBHI rpaBmi AT&T, Verizon, Deutsche Telekom, Orange, T-Mobile, Kyivstar, Vodafone,

T-Mobile + MVNOs Vodafone, Telefénica Play, Plus Lifecell + MVNOs
PieeHs BipoBa- ITupoxe posropraHHa ¥ mpoueci BupoBa- | ITouaTox BupoBamken- | ITouaTkoBi etamu (06-
mxeHua 5G (J1imep pUHKY) THPKeHHSA HA MeyKeHe ITOKPUTTA)

QoS

Bucoka crabinbHicTs,
5G po3IINPIOE MOKITH-
BOCTI

HocraTHbo cTabinbpHa,
3POCTAHHA OIITOBOJIO-
KOHHUX MepPe

Bucoka mBuakicTs,
HU3bKA JIATeHTHICTh

MinnuBa AkicTb
(BruuB iH(MpPaCTPYKTY-
pu i BiiiHM)

TexHosoriuni iHHO-

eSIM, NB-IoT, edge 5G use-cases, green XMmapHi cepsicy,

eSIM, VoIP, piurex-

Bamii computing, dinamcosi telecom, eSIM e-tuiaresxi, VoIP, inTe- | mocityru (uepes momar-
cepsicu pakrusue TH KU 0IIepaTopiB)
Tpeumgu Koucomigaris, focus | Koukypenria 8 OTT, | Spocranus eSIM, 5G, | BwkuBanus mig yac
ua 5G/I0T, xmapua eneproedexruBHicTh | Tememenuruua, OTT | BiiiHuU, HipKATATIZA-
iH(pacTpykTypa 1ifA, PeJIOKAIliA KOPUC-
TyBadiB
MVNO Iyxe posBuHeHi Possuneni (1&1 Hexinbka aktuBanx | O6MeskeHO pO3BUHEHI

(Google Fi, Boost
Mobile, Visible Toro)

Drillisch, ALDI TALK) | (np. Virgin Mobile, nju

mobile)

(Lyca Mobile, Vega,
1HIIl HiLm)

Jorcepeno: cknameso aBropaMu Ha 0CHOBI mkepedt [5; 6; 7; 8; 11; 12; 14; 16; 17]

Tabnuuys 4

PESTLE-anaiz puHKY TeJIEKOMYHIKaiHHUX MOCJIYT YKpaiHu

YuHHUK

3micr

P —IomiTruwni

— Biitua Ta perionasbHa HecTablJIBHICTh BIUIMBAIOTH HA iIHQPACTPYKTYPY.
— Hep:kaBHa IMATPUMEA TEJIEKOM-TaJIy3l AK KPUTUYHOI IHPPaACTPYKTYPH.
— CrabiyibHa peryJifaLis, IIOCTyIoBe BIpoBamxeHHA 5G.

— €BpoinTerpariia Ta aganTarisa 3aKkoHogascTsa g0 Hopm €C.

E — ExoHoMiumi

— SHWKEHHA KyIiBeJIbHOI CIIPOMOKHOCTI aboHeHTiB, smenmreHus ARPU.
— Pusuku nyia iHo3eMHUX iHBECTHUIII Yepes BiifHy.

— AxTuBHA 1TM(POBIZAIlIA CTUMYJIIOE TIOIMUT HA HOBI CEPBICH.

— dinaHcoBa HiATPUMEA Bi MIKHADPOOHUX HAPTHEPIB.

S — Comiansni

— BHyTpimua mirpariis sMiHIOE CTPYKTYPY CIIOKUBAHHSA TOCJIYT.
— 3pocTraHHsa UQPPOBOI IPAMOTHOCTI.
— ITigBumenuit monut Ha GesrepebiiiHuil Ta CTAGLIILHUI 3B SA30K.

T — Texuosoriuni

— ITouarkoBe BripoBamxeHua 5G.

— Mupoke Bukopucraunusa eSIM, VoIP, ¢pinrex-momarkis.

— Mopnepuisaliia Mepesk, XMapHi pillleHHsA, pe3ePBHI KaHaJIN 3B A3KY.
— 3aJIerKHICTD Bifl IMITOPTHOTO 00 IaJHAHHSA.

L —IIpaBoBi

— PedopmyBanus perymaropuoro oprany HKEK.
— ITocunena yBara o 3aXucTy IepCOHAIBHUX TaHUX.
— 3aKoHOIABYI IHIIIATUBY HA IMATPUMKY ITM(POBUX 1HHOBAIIN.

E — Exouoriuni

— ITouarok BpoBamKeHH eHeproeeKTUBHUX pillleHb (COHAYHI ITaHesi Ha 6a30BUX CTAHIIIAX).
— BigHoBIIeHHA TOIIKOMKEHO1 IH(PPACTPYKTYPH 3 yPaxyBaHHAM «3€JIEHUX» CTAHIAPTIB.

— Yyactp y Mi’KHaAPOIHUX IHIIIATHUBAX i3 «3€JIEHOr0 3B A3KY».

Jcepeno: ckitaieHo aBropamMu
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PESTLE-anasmis rokasye, 1110 TeJIeKOMYHIKAI[iHHAL
CEeKTOp YKpaiHU Jlie B yMOBaX BUCOKOI HECTa01JILHOC-
Ti, OTHAK JEMOHCTPYE aJAlTUBHICTH 1 TTOTEHIIAJ 10
TpaHcdopmarii. HaiiGiibIn BUKINKY II0B’ A3aHi 3 II0JIi-
TUYHUMU Ta 0€3MIEKOBUMU PUSUKAMU, IIPOTE TEXHIUYHA
MoepHi3allia, u@poBi3alia Ta IITPUMKA MiKHAPOI-
HUX MapPTHEPIB CTBOPIIOTH OCHOBY [IJIS MOIAJIBIIIOTO
POBBUTKY.

J1sa 6116111 TIIM60KOTO PO3YMIiHHA MO3UIIiN OCHOBHUX
KOMITaHIll HA TEJIEKOMYHIKAI[INHOMY PUHKY YKpaiHu
IoruThHO 3acrocyBaru Mmarpuiio BCG (rpadiune 306pa-
JKeHHA HaBeJeHO Ha pHC. 7), AKa M03BOJISAE 3iCTABUTU
YacTKy PUHKY KOMIIaHIl 3 TeMIIaMU HOTr0 3POCTAaHHA.
e e suire iTrOCTPyE CTpaTEriyHE CTAHOBUIIIE TPABIIIB,
a ¥ J1ae 3MOTy OI[IHUTHU i1XHIO MIOTOYHY Ta HMOTEHI[INHY
KOHKYPEHTOCIIPOMOKHICTD. SaBIAKU I[LOMY IHCTPYMEH-
Ty MOKHA BUSHAYUTH, AKI OIIEPATOPU 3MIITHIOIOTH CBOT
PUHKOBI TTO3UITiT TA MAIOTh IEPCIEKTUBY 1HBECTYBaHHSA,
a AKI — BTPaYaioTh JUHAMIKY Ta BUMAraioTh CTpaTe-
TYHAX 3MiH.

Orox, KuiBcrap sHaXoquThCA Y KBAOPAHTI «31pKH»,
00 3aiimMae JIiIepChKy MO3UILII0 HA PUHKY, [0 IIBUIKO
gpocrae. Ile cBiquUUTH PO MOr0 CUJIBHI TTO3UIIIT Ta MO-
TEHITiaJI IJIA TT0IAJIBIIOT0 PO3BUTKY, ajie TAKOK BUMAarae
SHAUYHUX iHBECTUIIN MJIA miarpuMEn jJigepcrsa. IIPAT

«B® Yxpaina» ta TOB «Jlaiidcemn», mpemcrasiieHi
y KBaJIpaHTI «3HAKU [TUTAHHA», ONEPYIOTh HA PUHKY
3 BUCOKUM TEMIIOM 3POCTAHHSA, ajileé MalTh MEHIITY Bif-
HOCHY YacTKy PUHKY HOPiBHAHO 3 JtitepoM. IM Heobxiz-
HO IPUHHATH CTPATEriuHe PIIIeHH 010 TOAIbIINX
1HBECTUIIIH [JIA 30UTBIIIEHHA CBOET UACTKHU Ta ITePEXOy
10 KaTeropii «3ipoK», OCKIJIbKM 6€3 3HAUHUX 3yCUJIb
BOHU MOXKYThb OIMHUTHCA y Kareropii «BigHi cobakm».
3arajiom, MaTpUIIA BKasye HA TUHAMIUHUN PUHOK MO-
6i7TbHOTO 3B’ABKY B YKpAiHi 3 BUCOKUM ITOTEHITiaJIoM
3pocranusa, ge «KuiBcrap» € ABHUM JIigepoM, a iHImi
rpaBIiii HAMAraThCA SMIITHATH CBOI ITO3HUIIII.

BrcHOBKH Ta MePCIEKTUBH MOJAIBIINX TOCJIi-
IKeHb. PUHOK TeJIeKOMyHIKaIlill YKPAiHU € ACKPaBUM
MPUKJIA0M OJIITOTIOJIT, e JOMIHYIOTh KUITbKA BEJIMKUX
rpaBiliB. AHAITI3 KOHIIEHTPAIlil PUHKY 32 JOITOMOTO0 KO-
edimienTis kounenTpariii (CR) mokasas, 1110 puHOK Te-
JIEKOMYHIKaIlill YKpaiHU € TIOMipHO KOHI[EHTPOBAaHUM.

ITomipHa KOHIIEHTpAIliA PUHKY 3yMOBJIEHA He00-
XITHICTIO BEJIUKUX iHPPACTPYKTYPHUX 1HBECTHITIH, 1110
o0MesKye BXi] HOBUX IrpaBIliB. BaximBum € neprxaBHUM
KOHTPOJIb IJ1A MiATPUMKHN KOHKYPEHIII1 Ta 3aXUCTY CIO-
JKIBAUIB.

Hesparkarouu Ha CKJIaTHY €KOHOMIUHY CUTYAIil0
B KpaiHi, pUHOK TeJIEKOMYHIKAIlill JeMOHCTPYE CTIiMKi

.
v
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Puc. 7. Marpuus BCG
Jorcepeno: cknameHo aBropamu Ha ocHOBI [13]
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TeH/IeHIIi1 /10 3pocTanHA. I[lormuT HA MOGIILHI TTOCITyTH
Ta aktuBHi SIM-KapTu cepel HaceIeHHA IIOCTIIHO 3P0-
cTae, 0 CBIIUYUTD PO MOMKJIMBOCTI [JIA II0IAJTBIIIOT0
POSIINpPEeHHA PUHKY Ta 301IbIIEHHA KJIi€HTCHKO1 6a3u.

Yxpaina, Ha Bigminy Big CIIA, Himeuunnu uun
IToswiri, mepebyBae Ha eTari paHHLOTO BIIPOBAKEH-
Ha 5G 1 Mae HUSLKUI piBeHb TPOHUKHEHHS IHTEpHe-
Ty, aje 306epirae mOTEHIAMT I IU(POBOTO TPOPHUBY.
KirouoBuMu paiiBepamMu pOSBUTKY € MITPUMKA MiK-
HAPOJHUX ITAPTHEPIB, 3pOCTAHHSA ITU(MPOBUX CEPBICiB
Ta 3yCUJIJISA OIepaTopiB 30epiraTu AKICTH MOCIYT. 3a
pesyabpraramu anaiizy BCG, «KuiBcrap» e simepom

Ha puHKY, a «B® Ykpaina» ta «Jlaiidcenn» moBuHHI
afjarTyBaTU CTpPATErii AJisA 3MIITHEHHA CBOIX MO3UILii
y TIEePCIIEKTUBHUX CETMEHTaX.

ITomastplini ImepcreKTUBH MOCIIiKeHb BOAUAIOThCA
y TIOTJIN0JIEHOMY BUBUEHHI BILUTUBY HOBUX TEXHOJIOTIH,
rakux Ak 5G Ta [07T, Ha KOHKYPEHTOCITPOMOKHICTE KOM-
maHiii, a TAKOXK Y JOCITIIKeHHI HOBUX TeHAEHIIil y pe-
TYJIATOPHIH ITOJTITUITL TA CTPATETIAX PUHKOBUX I'PABITIB.
Kpim Toro, BaskInBUM HAIIPAMKOM € JOC/IIIKeHHA 1H-
Terparii TeJeKOMYHIKAI[IMHUX KOMITaHil 13 1HIIUMU
IHAYCTPIAMU Ta aHAJI3 TOTO, K I1e MOYKe BIUTMHYTUA HA
iX KOHKYPEHTOCIIPOMOKHICTh Ha 1002 IbHOMY PiBHI.
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MAPKETUHI MAMBYTHbOTO:
K MEPCOHAMI3ALIA HA OCHOBI LI
TPAHC®OPMYE B3AEMO/AIIO 3 KJIIEHTOM

MARKETING OF THE FUTURE:
HOW AI-DRIVEN PERSONALIZATION IS
TRANSFORMING CUSTOMER ENGAGEMENT

AHoOTaUif. Y CTATTi qoCnigxKyeTbC TPAHCPOPMALiiHMI BIIMB NEPCOHANI3ALi HO OCHOBI LWTY4HO20 iHTenekTy (L) Ha
Cy4aCHI MAPKeTMH20BI CTpaTezii Ta MoBegiHKy CroxuBayis. [IPOAHANIZ0BAHO, K AN20PUTMU MALLIMHHO20 HABYAHHS, 06p06-
Ka npupogHOi MOBM, PeKOMEeHgawisiHi cuctemu Ta 4aT-60Tv GOPMYIOTb iHGMBIGYani30BaHMii KIIEHTCbKMIA gOCBIg. Ha OCHOBI
yucneHHnx npukaagis 3i ceitoBoi npaktukm (Netflix, Amazon, Starbucks, McDonald’s) obypyHTOBaHO BrmB nepcoHanizauii
Ha 3pOCTAHHS I0S/IbHOCTI, KOHBEPCIi Ta COXMBY020 3agoBOeHHSA. OKpemy yBay npugineHo notouHnm TpeHgam 2023-2025
POKIB, 30Kpema 2irnepnepcoHanizawil, iHgnsigyaabHOMYy LiiHOYTBOPEeHHIO Ta iHTe2pauii 2eHepaTnsHo20 LUI. Po3kpuTo HOBI BU-
KAVKW: iHPopmaviiiHi 6yab6aLLKM, an20pUTMIYHA yNepegxKeHiCTb, PU3nKu HOGMIPHO20 COXMBAHHS T 302PO3M MPUBATHOCTI.
3pobnieHo BUCHOBOK PO HeObXigHICTb eTMYHO20 BNPOBAGIKEHHS MePCOHAMNI30BAHNX TEXHOMO0RIN i3 GOTPUMAHHAM MPUHUMIIB
Mpo30poCTi Ta goBipyu. [1epCoHAnI3aLisi NOCTAE He e SIK IHCTPYMEHT epeKTUBHO20 MApKeTUHRY, a i Ik CTpaTtezis goB20CTpo-
KOBOI B3aEMOQii 3 K/iEHTOM y goby LunPpoBux TpaHcPopmavii.

KnoyoBi cioBa: nepcoHanizauisi, WTy4Huil iHTeeKT, NoBegiHKa CNOXMBAYd, MAPKETUH2 MayiOyTHbO20, MALLUMHHE HAOBYAH-
H#l, 2ineprepCcoHani3awis, KNeHTCbKMIA oCBig, eTuKa.

Summary. This article explores the transformational impact of artificial intelligence (Al)-driven personalization on modern mar-
keting strategies and consumer behavior. It analyzes how machine learning algorithms, natural language processing, recommen-
dation systems, and chatbots are shaping individualized customer experiences. Drawing on numerous global case studies (Netflix,
Amazon, Starbucks, McDonald’s), the study substantiates the influence of personalization on increased loyalty, conversion rates,
and consumer satisfaction. Particular attention is given to current trends from 2023 to 2025, including hyper-personalization,
dynamic pricing, and the integration of generative Al. The article also addresses emerging challenges such as information bubbles,
algorithmic bias, risks of overconsumption, and privacy threats. It concludes with the argument that ethical implementation of
personalized technologies — adhering to principles of transparency and trust — is essential. Personalization is positioned not only
as a tool for effective marketing but as a long-term strategy for engaging customers in an era of digital transformation.

Key words: personalization, artificial intelligence, consumer behavior, marketing of the future, machine learning, hyper-
personalization, customer experience, ethics.

Bc'ryn. ITepconasmisaliisa cbOroaHi € OHUM i3 KJII0U0-
BUX TPEH/IIB MapPKEeTUHTY, a 3aBAAKU TEXHOJIOTiAM
LITYYHOT'O iHTeJIeKTy BoHA AocArae HoBoro piBaA. 1111
JI03BOJIA€ aHAJII3yBATU BEJINYE3HI MACUBU IAHUX IIPO
CIIOKMBAYIB TA B PeaJIbHOMY Yaci MijIalToByBaTH IPO-
TMO3UITi1 ITi/T iIHAUBIIyaJIbHI MOTPEOU KOKHOTO KJTi€HTA.
IIpakTuuni pesybTaT MiaTBePIKYIOTh e(DeKTUBHICTD

TAKOTO IT/IXO/TY: KOMITaHii, AKi YCITIIIHO 3aCTOCOBYIOTh
mepcoHaJIi3allio, reHepyTs 10 40% Giiblie 10X0/IiB
y HOPIBHAHHI 3 cepeHiM piBHeM [1]. 3 60Ky cro:KmBaUiB
TIOTTUT BUCOKMIA: Maiiike 60% IOKYIIIIiB 3aABIATh, 1[0
CTAIOTh IMOCTIMHUMHU KJIlI€HTaMH IIiCJIs IIePCOHAII30Ba-
HOro gocBiny mokynku [2]. IHmuMu cioBamu, mepco-
Hasizalisa Ha ocHosi 1111 cTrBoproe curyariito B3aeMHOL
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BUTOU: KJTIEHTU OTPUMYIOTD OLIBIII pEJIEBAHTHUI CEPBIC,
a 6i3HeCc — 3POCTAHHA MPOJAXKIB 1 JIOAJIBHY ayTUTOPIIO.
Brim, mepcoHaJtizallia BucyBae il HOBI BUKJIUKH.
IlepconanpHi aJrOPUTMU MOKYTH HACTIJIBKY BILIU-
BaTU Ha BUOIP CIIOXKHBAUIB, II[0 II0CTAE ITUTAHHA IIPO
MeKy Mixk 3pyuHicTiO i MaHinyssitiero. O6pobka Be-
JIUKUX 00CATIB 0COOMCTUX TAHUX 3aTOCTPIOE TIpobiieMu
mpuBaTtHocTi. Tomy BakmBo mociigute, Ak came 111
TparchopMye B3aEMOIiI0 3 KJIII€EHTAMH, SKi IlepeBaru 1ie
mae O0isHecy 1 CIIOKMBayaM Ta SAKI PUSUKU BUHUKAKOTH

HAa I[bOMY IILJIAXY.

Meroro 1i€i cTarTi € ysaraJbHeHHS TEOPETUIHUX
1 IpaKTUYHKX HAIIpaoBaHb 1oa0 Al-riepconasrisairii
B MapKeTHHIY Ta aHaJi3 i BIUIMBY Ha KJII€HTCHKUH
IIOCBIf.

Buxnag ocHoBHOro mMarepiany. Mexauismu ma
mexnonoezii II11-nepcoranizauii. Cyuacui Al-cucremu
TepcoHaTi3arii 30MparThb IeTaIbHy 1H(OPMAIIii0 IPOo
KOPHUCTYBaYiB — iCTOPIIO ITOKYTIOK, TTIEPETVIAIIB, TOIIYKOBI
3aIUTH, BIIOAOOAHHA, JeMorpadiuHi XapaKTepuCTUKN
TOIIIO — Ta HA il 0CHOBI IIPOTHOBYIOTH MaMOyTHI mii un
rmoTpebu KirieHTa [3]. AJropuTMu MAIIMHHOTO HABYAH-
HA aHAJII3YIOTh 111 BEJIMKI 1aHi, BUABJILAIOUN IIPUX0BAHI
11a0JI0HH II0BEIIHKH, 1 HAMAararTbCs IIepeq0adunT «Ha-
CTYIHUHI KPOK» KOPUCTyBaua — AKUI TOBApP BiH 3axoue
KYITATH, KA (PLIT6M HOTUBUTHCA 200 SKe TTOBIIOMIIeHHSA
tioro 3arikaBuTh [3]. UuM Gisibiite KOpUCTyBaY B3a€MOJIi€
3 IIaT(OPMOI0, TUM TOUHIIINMU CTAITH PEKOMEHALIIT,
OCKLJIBKY MOJEJI1 CAaMOHABUYAITHLCA Ha KOKHIN HOBILI
mii. Croromsi Texuosorii I 103B0/IAOTE pyXaTucsa Bif
cerMeHTarlii ayquTopii 10 MOBHICTIO iHAWBITyasi30Ba-
HOTro J0ocBiny 1-Ha-1, KOJIM /1A KOJKHOTO KOPUCTyBada
(hopMyTOTHCA YHIKAJIBHI PEKOMEH/IAIT Ta ITPOITo3uIti [4].

OcuoBHi TexHotorii Al-mepcoHaltizariii BKIIOUAKTh:
* Mawunne naswarnrns (ML). Anropurmu ML nHaBua-

0TBhCA HA TAHUX Ta ITOCTYIIOBO BIOCKOHAJIIOIOTE CBOI
nependavyeHHA 6e3 TPAMOT0 IPOrpaMyBaHHSA KOXKHO-
ro nipaBuia [5]. Ile mosBoside cucTeMi aBTOMATUUHO
MiJTalITOBYBATH PEKOMEHAAII1 ITif] yromo6aHHA KO-
pucTyBaJa, 110 3MiHIOIOTHCA.

* O6pobra npupodroi mosu (NLP). Hagae I1II-3acrocys-
KaM (ITOIIyKOBUKAM, 4aT-00TaM) 3aTHICTb PO3yMiTH
moaceKy MoBy. NLP BUKOpHCTOBYETHCA 71 aHATIZY
TEKCTOBHX 3aIIWTIB 1 BIATYKIB, a TAKOXK [J1A TeHepy-
BaHHA IIePCOHAII30BAHUX ITOBIIOMJIEHD (HAIIPUKIIAL,
€JIEKTPOHHUX JIUCTIB 31 3BEPHEHHAM Ha iIM’sl KJTieHTa Ta
PeKoMeHaIiAMU HA OCHOBI H0T0 icTOpil MOKYTIOK) [6].

e Pexomendauiiini cucmemu. CrerianizoBani ajaro-
pPUTMH, 110 OO PAIOTh KOHTEHT ab0 ToBapu, AKi
HalfiMOBIPHIIIIE 3aIiKaABIATh KOHKPETHOT'0 KOPUC-
TyBaua. BoHu MoxyTh 6a3yBaTHCA Ha CXOMKOCTI MIXK
nwoaemu (collaborative filtering) a6o Mixk 06’ekTa-
mu (content-based filtering). IIlpakTudso Bci BeJIUKI
OHJIAMH-CEPBiCH — BiJi CTPIYOK HOBUH JI0 IHTEPHET-
Mara3uHiB — BUKOPUCTOBYIOTb TaKi CUCTEMU JIJIsA
IIepCoHAaIi30BaHOr0 Bitbopy iHMopmarrii [7].

* Yam-6omu ma sipmyanvri acucmermu. Li iHCTpY-
menTH I iMiTyIOTH CHIJIKyBAaHHA 3 JIIOQUHOK Ta

52

3MaTHI HAJaBaTH [IePCOHAJII30BaHI BIAIIOBIAlI UM IO-
panu B peskumi 24/7. CygacHi 4aT-00TH MOXKYTEH aB-
TOMATUYHO Bimosigaru Ha 75—90% THUIIOBUX 3aIIUTIB
KJII€HTIB, ITepebupaioun Ha cebe PyTUHHY HiATPUMKY
[8]. BukopucToBytoun maHi Tpo KOHKPETHOT'O KJII€HTA,
00T 3BepPTAEThCA 0 HBOI'0 HA iM'A, IIaM’ATae 1CTOPIo
0T0 3BEPHEHb 1 IIPOITOHYE PillIeHHA 3 ypaxXyBaHHAM
MoTIepPeaHIX B3AEMOIA.

¥Yci 111 TexXHOIOTIT YacTo MPaIioiTh Y KOMILIEKC.

TostocoBmii momiuuwmk (Alexa, Siri) moequye NLP miis

po3miszHaBaHHA rojiocoBux KoMaHa, ML — s Has-

YaHHA HA 3BUYKAX KOPUCTyBaua, Ta PEKOMEHIAIliiHi

aJITOPUTMU — 11100 BUKOHYBaTU pejieBaHTHI /il (cKasKi-

MO, BBIMKHYTH MY3UKY, KA M0106aeThCs KOPUCTyBady,

y mioTpi6bHuUit yac). IlomiTHO cOpOCTMIIO BOPOBaIKEH-

HS TepCcoHaTi3allii i Te, M0 HUHI JOCTYOHI XMapHi

miaargopmu 3 roroBumu Al-cepsBicamu (pekomengarrii

«K mocJiyra» To1no). Ile osHauae, 1110 HaBITH KOMITaHI1

CEepeIHBOr0 PO3MIPY MOKYTh BUKOPUCTOBYBATH TTOTYKHI

aJITOPUTMU TEePCOHAJTIZAIlIT, He MAIOUM BJIACHUX CyIIep-

KOMIT'I0TEPiB a00 BeJIMKNX KOMAH/ JaTa-CalieHTUCTIB.
Ilpuxnadu suropucmanrnsa Al-nepconanizayii.

1) Netflix: crpuminrosuii cepric Netflix Bimommuit 1mo-
TY?KHOIO CUCTEMOI0 PEKOMEH/IAIIIH, 1110 BUSHAYAE, K1
(bibMU Ta cepiajiv IMoKa3aTH KOPUCTyBady. 3a JaHu-
MU KoMmnaHii, 6;1u3pK0 80% KOHTEHTY KOpPHCTyBadi
3HAXOMIATH Uepes CUCTEMY PEKOMeHIallii, a He ca-
MocTitiHui nomyk [9]. Tamumu cjioBamu, 61IbIIICTE
PillIeHb 1010 TOr0, IO HePEerIALATH, IPUAMAETh-
csA i BILTUBOM aJjiropuTMy. Taka nmepcoHastisarisa
YTPUMY€E yBary IJIsavuiB: KOPUCTYBadl IPOBOAATH
Oistpirre yacy Ha 1IaTdopMi i pifire mepexoaaThb
II0 KOHKYPEHTIB, aji;Ke 3aBXIN 3HAXOOATD II0Ch /10
cmaxky [10].

2) Amazon: HaMOLIBIINI IHTEPHET-PITEAIeD TAKOK 1aB-
HO 3acrocoBye Al-mmepcoHasrizariro A1 MiaBUIIEeHHA
mpopaxkiB. Komu mokymerrs saxoauth Ha Amazon,
BiH 6aunTh IHAUBITYAIbHI po3ainu «PekomennoBa-
HO BaM», TOOIpPKY TOBapiB «4acTo KyIyIOTH Pa30M»
TOII0 — yCe I[e TeHePY€EThCA HA OCHOBI HOr0 BJIACHOL
icTopii Ta MUIBHOHIB ITOQIOHUX il 1HIITUX KJTI€HTIB.
3a ominko McKinsey, mpubiustao 35% Bcboro 06-
cATy mpomakiB Amazon 3a6esmeuye #oro cucreMma
pexomenpaariiii [11]. To6To GiyIbII HiXK TPEeTUHA II0-
KYTOK BiZI0yBA€THCA ITIC/IA MiTKA3KU aJITOPUTMY.
ITepconasizarisa oXoILI0e BCl KaHAIU — Bij email-
POSCHIIOK [I0 Pe3yJIBTATIB MOIIYKY — IO ITiIBUIILYE
KOHBEPCII0 IIPOIAKIB.

3) Starbucks: mepesxa 30npae BeJIMUe3Hi MACUBU JAHUX
PO MOKYIKY TToHaA 17 MJTH. KOPUCTYBaUiB CBOTO
MOOLITBEHOTO JToaTKy (67113bK0 25% ycix 3aMOBIEHB)
1 3a momomororo rrargopmu Deep Brew mepconastisye
IIpoIro3uilii B peajibHOMY Yaci (3 ypaxyBaHHAM II0-
rogu, yacy mobu Toiro) [12]. Takuii inguBimyasHUI
Miaxin 3MIMHIOE JIOAJILHICTEL KJIIEHTIB: 3a JAHUMU
Starbucks, Brposamkenna Deep Brew migBuiuio
ROI mapkerunrosux kammasiii Ha 30% i 301/IBIIIIIO
3aJIydeHicThb KiaieHTiB Ha 15% [13].
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4) McDonald’s: HaBiTh MepesKi IIIBUIKOTO XapuyBaHHA
BrpoBamKy0Th Al-mepconasmizarrito. Tak, McDonald’s
npupbana crapran Dynamic Yield 3a $300 mutw. miia
PO3ropTaHHA AUHAMIYHOIO MEHIO B PECTOPAHAaX II0
BcboMy cBiTy [14].

SMIHU Y no8ediHYL cnoxXcusaywis nid 6NJUB0M nepco-
Hasi308aH020 mapkemunzy. llITyauuii iHTEIEKT Kap-
JVHAJIBLHO 3MIHUB OUiKyBaHHSA Ta 3BUYKU CIIOKUBAYIB,
OiIBUMIVBIIYA BUMOTH [0 1HAWBIAyaJILHOTO ITiXOTY.
Cyuacuuii crioKrBay fieari OiIblie IiHye IepCoHalTi-
30BAHUM IOCBIT: TOCTIPKEHHSA ITOKa3yI0Th, 10 0JIN3BKO
71% criokuBadiB OYiKyIOTH BiJf KOMIIaHI ITepCOHAIiZ0-
BaHUX B3AEMO/I, a 76% po34apoBYIOTHCSA, AKIIO I[HOTO
He Biji0yBaeThbes [1]. BoHM 3BUKaOTH 10 peKOMEeH/IaIiin
TOBApiB i KOHTEHTY, 1[0 TOYHO BiJ[IIOBiIAl0Th iIXHIM yTI0-
JI00aHHAM, 1 COPUIMAIOTh IEPCOHAII3AIII0 AK HOPMY
B3aemoyii 3 6permamu. JIosIbHICTE (POPMYETHCA came
yepes TaKUU 1HAUBIAYaJILHUM TiaXia: moHay 76% cmo-
JKBaYiB BBAKAIOTh, 1110 IEPCOHAJI30BaAHI KOMYHIKAIIiI €
KJTI0Y0BUM (DaKTOPOM IIpu BUGOPi 6penmy, a 78% 3asua-
Yar0Th, III0 TEPCOHAJTI3AINA MiIBUIILYE IXHIO CXUIBbHICTh
1o moBTopHOI TTokymiku [1]. HoBi marepHu cio:kuBaHHA
OPOSABIAITHLCA Y TOTOBHOCTI BUTTPOOOBYBATH HOBI ITPO-
OYKTHU 1 cepBicH, AKIIO BOHU ITigiOpani 1mig ocobucti
BITOI00AHHSA: HAIIPUKJIAMI, ITi[] Yac MaHaeMil TP YBepTi
CITOJKMBAYIB cIPOOyBaJIM HOBI CIIOCOOU MOKYTIOK i TIPO-
JIOBKWJIM ITI0 TIPAKTUKY HAJaJTi.

3perrTor, IIepCcoHaI30BAHNM MAPKETUHT 3MEHIILYE
3YCUJIJIA CIOKMBava NpU BUOOPi Ta MiIBUIIYE 3a]10-
BOJIEHICTB: 1HAWBIIyaJIbHI PEKOMEH/IAIlil eKOHOMJIATh
Yac i CTBOPIOIOTH BiIUYTTA HIKJIYBAaHHA 3 O0KY OpeHy.
HocumimxeHHa cepel IU(MPOBUX CIIOMKABAYIB ITOKOJIIH-
HA 7 MATBEPIKYE, 10 TTePCOHAITI30BAHUN OCBI CyT-
TEBO ITIABUIIYE TXHIO 3aJ0BOJIEHICTh Ta MMOBIPHICTH
HOKYIKH, TpuaomMy 54,4% pecroHIEeHTIB BigAAI0Th me-
peBary mepcoHaJIbHUM peKoMeHaariam [15].

¥ mokymiiB copMyBasaca HOBa 3BUUKA — OUIKY-
BaTH, 110 OpeH]T «3Hae» KIIieHTa: MOHA/ 72% TOKYIIIiB
X04yTb, 100 KOMIIaHil po3Mi3HABAJIYU iX AK 0COOUCTO-
creit 1 BpaxoByBaJiu ixHi iHTepecu [1]. Takum umHOM,
oig BrutuBoM IIII-mtepconasmisarrii crioskuBadi cTajiu
BUMOTJIMBIIIIMMY JI0 PIBHA CEPBiCY Ta GLIBII CXUITLHU-
MU 3aJIMIIATUCA 3 TUMU OpeHIaMu, SKi TPOIOHYThH
peieBaHTHUIA, iIHAUBIyaJTbHO aqalTOBAHUIL TOCBI/.

ITomouni mperndu nepcornanizauyii (2023-2025).
Humni nepconasisaiiia mepeTBopmiaca 3 KOHKYPEHTHOT
nepeBaru Ha 060B’A3KOBUI €JIEeMEHT MapPKETHHI0BOI
crparerii. OUiKyBaHHSA ITE€PCOHAII30BAHUX TIOCIYT 3PO-
CTae: CIIOYKUBAYi MPArHyTh, 1100 KOHTEHT, PEKOMEeHIAITi 1
1 HaBiTh I[IHU OiJIAIITOBYBAJIUCA IIif IXHI ToTpebu
B peasibHOMY 4Yaci. BogHouac 6i3Hec Bce mmpiiie BITPO-
Ba/IIKye HOBI Tunu B3aemoyii Ha ocHoBi IIII. PosamoBHi
IITYYHI iHTEJIEKTH (4aT-60TH, T'OJI0COBI ACHCTEHTH) BIKe
CTaJI 3BUYHUMU MOCEPETHUKAMU MizK OPEeHIOM 1 KJIi-
eutoM: y 2024 porti 82% criokrBadiB 3a3HAYUIIH, II[0
LIBUAIIE CKOPUCTAIOTHCA YaT-60TOM, HIK YEKATUMYTh
omeparopa KoJi-iieHTpy [16]. BipryansHi acucrenTu
(ma rmrrast Alexa a6o Google Assistant) inTerpyrorbes

y IIpoliec MOKYIKHU, JO3BOJIAIOUH 3iHICHIOBATA 3aMOB-
JieHHA ab0 oTpuMyBaTH mopaau rojgocom. Ie Texx dop-
Mye HOBUII piBEHB JTOCBIY.

InguBinyasnbHe IHOYTBOPEeHHA (QUHAMIUHI I[IHU
i KJIiEHTa) — Ile OOUH TPEeH, II[0 CTaB PeasbHICTIO
3aBAKU aHATIZY TAHUX IIPO cookuBava. Hanmpuknar,
aBiakoMmnaHii Ta cepBicU TaKCi BUKOPUCTOBYIOTH aJIro-
PUTMU [IJIs KOPUTYBAHHSA I[iH 3aJI€KHO Bif IIPOQisTro
KJIieHTa Ta cutyarii [17].

IIpoTe e mopomskye eTUUHI MUTAHHA Ta PEAKIIIIo
aygurTopii: 3a gauumu onutryBaub Gartner, 68% crro-
JKUBAUiB BiUyBAIOTh, 1[0 [IUHAMIUYHE I[IHOYTBOPEHHSA
CTaBUTH iX y HeBUTiTHEe cTaHoBuUIlE, a 80% MOBIpANTHL
Oisibllle TUM OpeHAaM, SAKi MiATPUMYIOTH CTablJIbHI,
mpoaopi minu [18]. Barasom, y mepiom 2023—2025 pp.
MPOCTENKYETHCA AUJIEMa MK TIePCOHATIZAIIIE0 1 TIpu-
BATHICTIO: JIFOJIA X0UYTh 1HAUBIAYaJILHOTO MiIXO0/y, ajie
He ITIHOI0 BJIACHUX JaHuX. bararo crioskuBadiB HEIIOKO-
ATbCA LI0J0 HEHAJIEKHOI'0 BUKOPUCTAHHSA IXHBOI Iep-
coHaJbHOI iH(popMarrii Kommnauiamu. Oco6IUBO UyT-
JIVBOI0 € MOJIOMIIIA ayqUTOPiA: MOKOJIHHA Z, IIonpu
CBOIO BiJKPUTICTB JT0 TEXHOJIOTiii, MACOBO BHUCTYTIA€E 3a
TMOCUJIEHHS PETryJII0BaHHA MMEePCOHAII30BAHOI0 MapKe-
THHTY — 88% 3 HUX MiATPUMYIOTE JKOPCTKIII IIpaBuiia
momo III-mepconasmisarii [15].

Ha i1 mux Tenmeniriii Bce 01JILIIOro 3HAYCHHA Ha-
OyBae€ eTUKa B MIEPCOHAJII3Allil: TPO30PiCTh AJITOPUTMIB,
OTPUMAaHHA SABHOI 3roX HA 30ip JaHWX, HEJOMYIIEH-
HA aJITOPUTMIYHOI yIIEepeayKeHOCTI Ta JUCKPUMIHAILI.
Kommnawnii smyiieni mykatu 6ajaHc MiK ITHOUHOO
IepCcoHAJII3aIlil Ta 0Baro0 40 IPUBATHOCTI, aKe BifI
IBOT'0 3AJIEKUTH JOBIpaA KJIIEHTIB 1 JOTPUMAaHHA 3aK0-
HomaBctBa (Hanpukiasn, Bumor GDPR y €C).

He menIn BasxinBuii TpeHg — rilepriepcoHaIi3aria
yepes BCl KAHAJIM B3a€EMOJIIl: IHTErpaIisa JaHux IIpo
CIIoKMBava 3 pisHuX miatgopM (OHJIAHH-IIOBEIiHKA,
ohTaiiH-IOKYIIKH, COIiaIbHI Mepeki) Jae 3MOry CTBO-
PUTH LLTICHUH TTOPTPET KJIi€HTA 1 3a0€3MeYnNTH eUHNMI
TIePCOHAJTI30BAHUIA TIOCBIM] Y PO3APIOHIN Mepeski, MOGLITb-
HOMY TOJIaTKy UM COIIMepeskax B OHAKOBii mipi [19].

IIpozno3 pozeumky nepcoranizauyii ma ak-
myasbii 6UKJAUKU. Y HANOIMKIOMY MAKGyTHHOMY
nepcoHaJtizaiia Ha ocHoBi II1] mpoHUKHE y BCi acmiekT
MapKeTHHTY i 06cIyroByBaHHA. TpuBae mepexif Bif ce-
TMEeHTAITIT 0 COPaBKHBO1 IHUBIAYasTi3aIlil IJIA KOKHO-
ro kiienTa (one-to-one marketing) y pesxumi peasibHOTO
uvacy. KomriaHii Bike BCTYIIAl0Th Y HOBY epy, € 3aBIAKN
rereparuBHomy III1 moxxkHa MacmiTabyBaTu nmepcoHa-
JTi3alliio Ha HeUyBaHUN PiBeHb: HOBITHI MOJIeJIi 3aTHI
aBTOMATUYHO CTBOPIOBATU HAI3BUYAMHO PeJIeBAHTHUMA
KOHTEHT IIiJT KOHKPETHOI'0 CIIOKHMBaUYa — Bif IIepcoHa-
JI130BAHUX TEKCTOBUX IIOBIIOMJICHB [I0 3r€HEePOBAHUX
300pakeHb UM Bifjeo 3 ypaxyBaHHAM HOT0 yIIogo0aHb
[20]. MapkeToJioru mMPOTHO3YOTh, 1[0 BUKOPUCTAHHA
reneparusHoro III mossosuts opmyBaTy THCAUIL Ba-
piaiiii pekJIaMHUX MaTepiajiB i3 PiIBHUM TOHOM, MO-
BOIO U1 KPEaTHUBOM, IIPHCTOCOBAHUM IIiJT MIKpOCEerMeH-
TH ayguTopii, mo paHinie 6yjI0 HEMOXKIINBO BPYUYHY.
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ITepconastizalrisa TakoK MOTVIMOUTHECA Yepes BIIPOBA-
IKEeHHS cepBiciB mmporHodyBaHus (prediction service):
Ha OCHOBI BeJIMKMX JAHUX 1 MOBeIiHK0oBUX Mopeseir 1111
BCe Kpale nepeabdadae MaiibyTHi moTpeOu KITIEHTIB
1 MOXKe TIPOIIOHYBATH TOBApHW ab0 ITOCJIyTH HA BUIIE-
pemkeHHsA (HATIPUKIIAM, ITepeqdadyyBaHe TTOIIOBHEHHSA
3amaciB TOBApPiB, MPOMITAKTUYHI ITPOTIO3UITIT B OXOPOHI
3mopoB’s To1o). OuiKyeTbCs, 10 06CATH IHIYCTPIl TTep-
COHAJII30BAHOI'0 KJIIEHTCHKOr'O JIOCBiLY OYIyTH CTPIMKO
3pOCTaTH: 32 MPOTHO3AMU, TVIO0AJILHUI PUHOK PillleHb
misa CX-nepconastizarrii (IlepcoHasisaiia KJIieHTCHKOr0
HocBimy) 36inbmuTeea Ha 65% — 3 $7,6 mutpa. y 2020 p.
mo $11,6 mupm. y 2026 p. [17]. 1le osnadae mpomos-
JKeHHHA IHTEeHCUBHUX iHBECTULIN 6i3HeCcy B TEXHOJIOTII
TepcoHaJTi3aii Ta KOHKYPEHIIiIo 3a yBary CIIOKHUBava
Ha OCHOBI KpaIoro 3HaHuA oro morpe6. Omuak pasom
13 MOYKJIMBOCTAMU 3arOCTPATHCA U pusuku. [Ipusar-
HiCTb JaHHUX 3aJIMIIaTuMEeTbCA 60JIIO‘II/IM IINTAHHAM:
uyuM OijibIIie oco6ucTol iH(opMaIrii 3ajiydaeTbea IJis
epcoHaJTi3allii, THM BUII[I BUMOTHU CYCITUTLCTBA 10 ii
3aXUCTy 1 IMIPO30POCTi BUKOPUCTAHHA. PerymaTropHuii
THUCK, IMOBIPHO, IIOCUJIUTLCA — AK HA PIBHI Jepikas
(saxkoHU mpo 3axucT gaHux, peryiamoBanHa 1II1), Tak
i 3 60Ky camux 1uiatrdopm (0OMeKeHHA TAPTeTHHTY,
BiIMOBA Bif] CTOPOHHIX cookies To1o). [xia sarposa —
«IIepcoHaIi3aIliifHa BToMa» 1 HeoBipa: AKII0 IIepcoHa-
Jrizaria saige HaATo Jalieko (HaB A3JIMBl IIPOMO3MITII,
BITUYTTA CTEKEHHA 3a KJIIEHTOM), I1e MOKe BUKJIUKATU
BiITOPTHEHHA Ta 3HWKEHHA JIosJIbHOCTi. Tak camo as-
roputmiuHa ynepemienicts 11 moykxe mpusBecTu g0
HECITPaBeIJINBOT0 TPAKTYBAHHSA PiBHUX T'PYII CIIOKU-
BaYiB, MPUBAIOYN PEITYTAIliI0 GPEeH/y.

BurknukoMm 1yis kommaHii Gyyie 3a6e3MeYnTy 1HKITo-
BUBHICTBH 1 ETUYHICTh TEPCOHAI30BAHUX AJITOPUTMIB —
VHUKATA JUCKPUMIHAIINHUX (PAKTOPIB i MOACHIOBATH
KJTIEHTaM TIPUHITAIY POOOTH PEKOMEHIAIIHIX CHCTEM.
He menmr akTyailbHUM 3aJIMNIAETHCA TUTAHHA JTOBi-
pu: y MaiibyTHbOMY BUTPAIOTh Ti OPEHIU, AKI 3MOXKYTh
IepeKoOHAaTH CIIOXKKBaua, 10 [IepPCOHAaJII3aIla 3miic-
HIOEThCS B HOT0 iIHTEpecax, a JaHi BUKOPUCTOBYOTHCS
BIIOBITAJILHO Ta IIPO30PO.

3pemiTow, MapKeTUHT Mali6yTHHOr0 (hopMyBaTH-
MeTBbCA i 3HAKOM PO3yMHOTO IIAPTHEPCTBA JIIOMUHI

i IIII: mepconastisalia mMpogoBKUTh TPaHC(POPMYyBaTH
B32€EMOJIII0 3 KIIIEHTOM, aJjie YCIiX MaTUMYTh JIMIIE Ti
KOMIIaHIi1, AKI 3yMiIOTh MIOETHATH TEXHOJIOTIYHI iIHHOBA-
mii 3 mOBaro A0 IpaB i OUiKyBaHb crioskuBadiB. Ilep-
comajrizarris Ha ocHosi 1] ctane HeBiT eMHOI0 YMOBOO
KOHKYPEHTOCIPOMOYKHOCTI, OJTHAK IT00Y/10Ba IOBFOCTPO-
KOBUX BiJTHOCUH BUMaraTume Bif] 6Gi3Hecy TOHKOTo 0a-
JIaHCY MK TJIMOIINM 3HAHHAM KJTi€HTA 1 30€peskeHHAM
10r0 aBTOHOMII Ta IOBIpH.

BucuoBku. Ilepconanisarnisa Ha 0CHOBI IITYYHO-
o iHTEJIEKTY BKe ChOTOIHI Bifirpae KJIIOUOBY POJIb
y TpaHchopMaIlii MAapKeTUHTOBUX CTpaTeriii i B3ae-
Mojii 38 KirieHTamMu. BoHa /03BoJisie Gi3Hecy He Jiuiie
rIUoIe PO3yMiTH TTOTPEOU CIIOKUBAYIB, a I OyqyBaTu
TepCcoHi(hiKoBaHI IMIIAXY KOMYHIKAITi1, 1110 MTiIBUIIYIOTh
3aJ0BOJICHICTD 1 JIOAJIbHICTE. IIpUKIaqu TaKuX KoMIIa-
miit, axk Netflix, Amazon, Starbucks i McDonald’s, ge-
MOHCTPYIOTh IIPAKTUYHY €(PeKTUBHICTb ITi€l TEXHOIOTI1
y MacmrabHux 6i3Hec-MoIeAx.

Haii6nmkue MmaiibyTHe MapKeTUHTY BU3HAUATU-
MeTbCA 3aTHICTI0O KOMITaHill BITPOBA/KYBATHU Tillep-
MEepPCOHAJII3AIlI0 B peaJlbHOMY Yaci, BUKOPUCTOBYIOUN
IaHl 3 yCiX TOUYOK KOHTAKTy 3 KjieHToM. IIpu mpomy
B&JKJIMBO HE JIUIIIE 3aCTOCOBYBATH MOTYIKHI aJITOPUTMH,
a 1 JOTPUMYBaTUCA ETUUHUX IIPUHITUAIIIB: 3a0e31eueH-
HsA ITPO30POCTi, 3aXUCT MEPCOHATBHUX TAHUX, YHUK-
HEHHSA aJITOPUTMIYHOI yIIepeIyKeHOCT] Ta JOTPUMAaHHA
1HKJIIO3MBHOCTI.

3pocTaHHA TeXHOJIOTIYHOr0 OTEHIIaLy IIePCOHATI-
3aIlii CyIpOBOKYEThCA HOBUMU BUKJIUKAMU: PUSUKAMU
HaaMIpHOI aBTOMATHU3allil, BTOMOI BiJ HAATO HAB SA3-
JIMBOTO KOHTEHTY, 3arp03aMU ITPUBATHOCTI Ta BTPATU
moipu. Came ToMy MaiiOyTHe II€PCOHAIIZ0BAHOTO Map-
KETUHTY JIEJKUTH Y TUIOI[WHI PO3YMHOTO NapTHEPCTBA
MiX JIIOVHOIO Ta aJITOPUTMAaMHU. YCIIITHUMY CTAHYTh
Ti OpeHaU, AKI 3MOXKYTh He JIUIIe 3a0BOJILHUTH 1H/IU-
BiZIyaJbHI IOTPEOU CIIOKUBAYIB, & U 3pOOUTH I1e Bif-
KPUTO, €ETUYHO Ta BIAMOBIIAIBHO.

Ilepconasmisaiiia ua ocHosi IIII mmocrae He mmpocTo
1HCTPYMEHTOM MapKeTHHI0BOI ONTUMIi3allii, a crpare-
TIYHUM TTiJIX0/IOM JI0 TTI00Y/TI0BU CTAJINX, JOBTOTPUBAJIUX
BITHOCHH 13 KJIi€HTaAMU B yMOBaxX IU(MPOBOi Tparchop-
Marii.
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KOPYNUINHI PU3UKU B EKCNOPTHIN
AISIbHOCTI YKPATHCbKUX NIAMNPUEMCTB

CORRUPTION RISKS IN EXPORT
ACTIVITIES OF UKRAINIAN ENTERPRISES

AHoTauisA. BcTyn. Y cTarti gocnigkeHo npupogy Ta 0cobMBOCTI KOPYNUiHNX PU3MKIB, K BUHUKAIOTb B €KCNOPTHIM gisiib-
HOCTI YKPAIHCbKMX NIGNPUEMCTB. AKLI@HTOBAHO YBAR2Y HA 30BHILLIHbOCKOHOMIYHOMY CepegqoBuLLi IK Ha KATAni3aTopi 3pOCTAHHA
PiBHS KOPYMUiiiHOI 3a2po3un gs CyO'EKTIB 20CMOGAPIOBAHHS, LU0 3GiHCHIOIOTb eKCrnopTHI onepalii. [poaHani3oBaHo K/lOYOBi
goKepea pU3NKiB, MOB'A3aHMX i3 B3AEMOGIEID 3 JepXaBHUMM 0P2AHAMM, MDKHAOPOGHUMM NAaPTHEPAMM, MUTHUMM Td N0GATKOBU-
MU CTPYKTYPamu. Po32/1IHYTO Cy4dcHi nigxogu go ynpaBaiHHA KOPYMUiIHUMM PU3UKAMM, 30KpeMa 3aCTOCYBAHHS KOMI/IAEHC-
po2pam, Mpo30puX MeXaHI3MiB 30BHILLHbOEKOHOMIYHO20 ayguTy Ta LNPPOBUX IHCTPYMEHTIB KOHTPOJIO. 3arPONOHOBAHO HU3KY
NPAKTUYHNX PEKOMEHgaLii, CIPAMOBAHMX HA 3MEHLLEeHHs KOpYMUifHOI BPa3/MBOCTi YKPAIHCbKMX eKcriopTepiB y 21006a1bHOMY
cepegoBuLLi. Matepiann cTatTi MOXyTb OYT BUKOPUCTAHI y MPAKTUYHIi GisiIbHOCTI NigNPUEMCTB, LO NPALIOIOTh HA 30BHILLHIX
PMHKAX, A TAKOX Y POPMYBAHHI HALIOHAIbHOI GHTUKOPYMLiFHOI MOMITVKM Y Cepi 30BHILLHLOEKOHOMIYHOI gisiIbHOCTI.

MeTa. BusBuTy KI04OBI KOPYNUiHI pu3nku Ta po3pobuTi pekomMeHgauii 3 ix MiHimi3awii.

Marepiann i metogu. TeopeTuyaHi gxxepesd, Kenc-aHani3, NopIBHAIbHI MeTogu, CTATUCTHUKA.

PesynbTati. BusHayeHo OCHOBHI gxepena pU3mnKiB, GOCNIGKeHO NPUKAAgH 3 yKPAiHCbKMX MignpueMCTB, MpegcTaBieHo Mix-
HAPOGHI MPAKTUKA.

KntouoBi cnoBa: excnopt, Kopynuis, pu3nku, ynpasiHHS, 30BHILLIHbOGKOHOMIYHA GisiIbHICTb.

Summary. Introduction. The article explores the nature and characteristics of corruption risks arising in the export activities
of Ukrainian enterprises. It emphasizes the foreign economic environment as a catalyst for increasing the level of corruption
threat to business entities engaged in export operations. The key sources of risks associated with interaction with state au-
thorities, international partners, customs, and tax structures are analyzed. Modern approaches to managing corruption risks
are considered, including the application of compliance programs, transparent mechanisms of foreign economic audit, and
digital control tools. A number of practical recommendations are proposed to reduce the corruption vulnerability of Ukrainian
exporters in the global environment. The materials of the article can be used in the practical activities of enterprises operating in
foreign markets, as well as in the formation of national anti-corruption policy in the field of foreign economic activity. Purpose.
To identify key corruption risks and develop recommendations for their minimization. Materials and methods. Theoretical sourc-
es, case analysis, comparative methods, statistics. Results. The main sources of risks are identified, examples from Ukrainian
enterprises are studied, and international practices are presented.

Key words: export, corruption, risks, management, foreign economic activity.

Hoc'raHOBIca npoo6JsieMHu. Y cydacHUX yMOBAX
mo6aJsrizarii Ta aKTUBHOI iHTerpalii Ykpainu
Y CBITOBUU PUHOK NMUTAHHA 3a106iraHHA KOPYIIIil
B 30BHINIHHLOCKOHOMIUHIN OIAJBHOCTI cTae memail
axryaspHimuM. Kopynmiiiai pusuku MoKy Tb CYTTEBO
BILIMBATH HA €()eKTUBHICTh €KCHOPTHUX OTIePAIlii,
KOHKYPEHTOCIIPOMOXKHICTh HiAIIPUEMCTB, & TAKOXK Ha

3araJIbHUU 1HBECTUIIIHHUN KiTiMaT gep:xasu. IIpoodie-
Ma YCKJIaTHIOEThCA HEJOCTATHIM PiBHEM IIPO30POCTi
IIPOIeIyp MUTHOTO 0(DOPMIIEHHSA, aIMIiHICTPATUBHOTO
perynaioBaHHA 30BHINIHLOEKOHOMIUHOI JiAJIILHOCTI Ta
B3aeMo/Iii 3 IHO3eMHUMH KOHTpareHTaMu. ¥ 3B’A3KY
3 I[UM BUHUKAae HEOOXIqHICTh HAYKOBOTO OCMUCJIEH-
HA MIPUPOAU KOPYOI[IHHUX PUBUKIB B €KCIIOPTHI
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cdepi Ta MOIIYKY iHCTPYMEHTIB IXHBOTO e()eKTHUBHOT0
yIIpaBJIiHHA.

Kopynriiia He juire BUKPUBIIIOE KOHKYPEHITII0 HaA
MIKHAPOOHUX PUHKAX, a M MOMKe CIIPUUYUHUTH OPHU-
IAYHI HACITITKY [IJIA eKCIIOPTEPIB y BUIJIAMI mTpadis,
BTpPaTU MMAapPTHEPIB, & TAKOK PENyTaIlilHUX PUSUKIB.
Came ToMy HEOOXITHO HIIBUIIIATHU YBATY [0 YIIPABJIIHHA
TAKUMHU 3arpo3aMu 3 60Ky AK JIep:KaBU, Tak i 6i3HeCy.

Amnautia nociimxeHs Ta myosrikaniii. [{o BuBuen-
HA Ipo61eMu KOPYMIlii B 30BHIIITHBOEKOHOMIUHI I TiATb-
HOCTI 3BepTasiucaA Taki gociiguukn, Ak T. Kocrrouenko
[1], O. I'ymenrok [2], A. Caxwuo [3], Aki migkpecsoBan
BILIUB KOPYIIL[ii Ha PiBEHb iIHBECTHUIIIITHOT TPUBAOJIBOC-
Ti Ta eKoHOMiuHOI O6esneku. Sokpema, Kocrouenko T.
HATO0JIOIIyBaJia Ha POJIi MPO30PUX IIPoIleayp y 3abes-
TEeUEeHH1 CTAaJI0r0 PO3BUTKY E€KCIIOPTHO-OPi€HTOBAHUX
migmpremMcts. 'ymenrox O. [2]. y ¢BOiX mpariax migkpec-
JIIOBAJIA BAYKJIMBICTE IIPABOBOI BUBHAYEHOCTI Ta I{(PO-
Bi3aIfii MUTHUX TPOLIEAYP AK 3ATIO0IKHUKIB KOPYTIIIii.

Ha mizkHapogHoMy piBHI TOCITiyKeHHA MpobJIe-
MU KOPYIII[ii B TOPTIBJII ITPOBOIMJIA TAaKi aBTOPU, AK
D. Kaufmann, J. Hellman Tta M. Soreide, aki auaJri-
3yBaJIV 3B'A30K MK AKICTIO IHCTUTYTIB Ta piBHEM Xa-
GapHUITBA ¥ cdepi B30BHINIHBOI TOPriBii. IxHi poGoTu
MTTKPECITIOIOT, 1110 BUCOKUI PiBEHb KOPYIIIIil y KpaiHax,
uepes AKi 3MiNCHIOETHCA €KCITOPT, BHIKY€E e(DeKTUBHICTD
MULKHaPOOHUX orleparriii[4].

OpHak JoCIiIKeHHA crnenu@ivyHo CIIPpAMOBAHI Ha
BUSABJIEHHSA Ta YIIPABJIIHHA caMe KOPYIIIHHUMU PU-
3WKaMU B €KCIIOPTHIN MiAJIBLHOCTI € moogquHokuMu. Lle
CTBOPIOE HAYKOBY HIIILy, IKY BAPTO 3aIIOBHUTU KOMILIEK-
CHUM aHaJIi30M MPAKTUK aHTUKOPYIII[IITHOT0 MEHEIK-
MEHTY B yYMOBaX IVI00aJIbHOI B3a€MOJIiI.

ITocranoBka zaBmauusa. OCHOBHUM 3aBHAHHAM
€ BUABJIEHHA KJIIOYOBUX KOPYMI[IHHUX PUBUKIB, 10
BUHUKAIOTH y ITPOIECi eKCIIOPTHOI JiAJTBHOCTI YKpPAiH-
CBKUX MiITPUEMCTB, & TAKOK PO3POOKa MPAKTUUHUX
peKoMeHIaIlii oa0 iX 3armobirantua Ta MiHiMisarii
3 ypaxyBaHHAM CyYaCHOTO 30BHINTHHOEKOHOMIUHOTO
KOHTEKCTY.

Bukmnang ocHoBHoro marepiasny. Excrioptaa i-
AJIBHICTD IIIAIIPUEMCTB, 10 3M1HCHIOITh 30BHIIITHLOE-
KOHOMIUHY HisiJIbHICTD, HEMUHYyUYe II0B’sS3aHA 3 B3ae-
MOJI€I0 3 PIBHUMHU JIEPKABHUMU CTPYKTYpPaMU, CEPE
AKUX MUATHI OPraHu, IOIATKOBI agMiHicTpAaIlii Ta iHI
KOHTpoJTIor0Ui iHcTuTyIii. Ii mportecu Takox BKIOYA-
0Th TIAPTHEPCTBO 3 IHO3EMHUMU KOHTPAreHTaMU, 1110,
Yy CBOIO Uepry, MOKe CTBOPIOBATU CIPUATIUBI YMOBU
[T KOPYIIIIMHUX ITPoABiB. BapTo 3asHaunTu, 1110 came
Yy TaKUX YMOBaX MOXKYTh BUHUKATU HANOIJIBIII KOPYII-
IINHI PUSUKH.

OmHUM 13 OCHOBHUX HAIIPAMIB KOPYIIIIMHAX 3arpo3
¢ 6opokpaTnuHe HaBaHTakeHHA. HagmipHe peryJtio-
BaHHA Ta CKJIA/HI JO3BLIbHI IPOIEAYPU YaCTO IIPU3BO-
IOATH OO0 CUTYyAaIlill, Ko 0isHecMeHaM ab0 KOMITaHiAM
ITOBOTUTHCSA IIYKATH He(opMaJIbHi IIIJIAXU BUPIIIEeHHA
[IUTaHb, 106 YHUKHYTH 3aTPUMOK i1 nepemkon. Ile Bin-
KPUBa€ MOKJIUBOCTI IJ1A KOPYHIIITHUX MTPAKTHUK, aJi?Ke
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Yy TAaKUX YMOBaX IPAI[iBHUKU JIePKABHUX OPraHiB MoO-
JKyTh BUMaraTu HenpaBOMipHI BUToau ab0 «IIPUCKO-
penHs» mpouenyp [2].

Jpyrum BaKIuBUM HAIIPAMOM € MUTHI 6apepu. 30-
KpeMa, HeIrpo30PiCTb MUTHUX MPOIEAYP CTBOPIOE MOXK-
JIUBICTB JJIA 3JIOBXKUBAHB 3 GOKY CJIy?KOOBIIIB, TAKUX AK
3aTATYBAHHA TEPMIiHIB 0)OPMJIIEHHS TOBAPIB UM BIMOTa
OJATKOBUX TJIATEIKIB. ¥ TAKUX BUIIAIKAX KOPYIIiA
He JIUIIIe 3aBAAa€ KON KOMITaHIAM, ajie i1 HeraTuBHO
BILIMBA€E HA BECh IIPOIIEC €KCIIOPTHOI M1ATBHOCTI.

IIle omauM BaskIMBUM (hAKTOPOM € B3AEMOJIIA 3 1HO-
3eMHHUMMU MTapTHEpaMu. Y KpaiHax i3 BUCOKUM pPiBHEM
KOPYIIIIT MiIIPUEMCTBA, 10 3/iHICHIOIOTH EKCIIOPT, MO-
JKYTh BITKHYTHUCA 3 BUMOraMu xabapiB abo iHIIUMU
KOPYHI[IMHUMU TPAKTUKAMU BiJl iIHO3EMHUX areHTiB UM
YMHOBHUKIB. Taka cuTyaria Moke IIpU3BECTHU 10 TIOPY-
MIeHHA MIKHAPOTHOTO aHTUKOPYHIIIIITHOT0 3aKOHO/1aB-
cTBa, 30KpeMa takux akris, Ak FCPA (3akou CIIIA mpo
ropymirito 3a kopgonom) un UK Bribery Act, o moxe
MaTH CePHo3HI PUANIHI HACTIAKHI [JIA IMIIIPUEMCTBA.

HenockoHasticTs BHYTPIIITHIX TOJTITUK ITiITTPUEMCTB
TaKOK € BAUKJIUBUM (PAKTOPOM KOPYIIIIHHOTO PUSHUKY.
Bararo xommnaniii He MaTh HAJIEIKHOTO KOMILJIACHC-
KOHTpPOJIH0, cucteMu whistleblowing uu BHyTpimIHBOTO
ayuUTy, 0 POOUTH iX BPa3JIUBUMU JI0 KOPYIIIiHHUX
3JIOBJKMBAHDb HA BCIX eTanax eKCIIOPTHOI TiAJIBHOCTI.

3 MeTO0I0 MiHIMI3aIlil TAKUX KOPYIIIIIHHNX PUSUKIB
OiAITPUEMCTBAM HEO0XITHO BIPOBAKYBATU KiJIbKa
crpareriii. OmHUM 13 HAWBAKIIUBIIIINX KPOKIB € BIIPO-
Ba/PKEeHHSA cucTeMu KoMmiuiaeHcy (compliance policy).
Taxka cucrema mo3Bosisie 3a06e3MeUUTH ITPO30PICTH Ta
OiI3BITHICTH y BCixX Gi3Hec-IIpoliecax, 0 0COOJIMBO
BaJKJIMBO B €KCIOPTHIN misanbHOCTI. Ile Takok 3HMIKYE
PUBUK 3JIOBXKMBAHb Ta KOpPYyNLii 3 60Ky IpaIliBHUKIB
1 maptHepis [3].

IIle oguuM eeKTUBHUM METOIOM € AaBTOMATHU3AIIIA
30BHINTHBOEKOHOMIUHHX IIPOIIECIB, 30KpeMa uepes BUKO-
PUCTAHHA €JIEKTPOHHOTO JOKYMEHTO00ITY Ta eJIeKTPO-
HHOro mmignucy. Taki TexHoJIOTIT ToTTOMAaraTh MiHIMI-
3yBaTH JIIOACHKUI (PAKTOP 1 3MEHIIYIOTh MOMKITUBOCTI
JJIA KOPYIITIMHUX TPOSABIB, a/i7kKe BCl IPOI[ECH CTAIOTh
IPO30PUMHU H BiICTEIKYBAHUMU.

s migBUIieHHA JOBipU 3 60Ky IpOMajICBKOCTI Ta
HapTHEPiB BAXKIINBO 3AIMCHIOBATH ITy0JIiYHY 3BITHICTD
PO B3AEMO/II0 3 JEPKABHUMU OPraHaMU Ta 1HO3eMHU-
MU KOHTPareHTaMu. Y4acThb Y Mi?KHAPOJHUX PEHTUHTaX
mposopocTi, Takux AK Transparency International, Ta-
KOK MOKEe CIIPUATU 3MEHIIIEHHI0 KOPYIIIIHUX 3arpo3.

He meHII Ba)XKIUBUM € HaBYAHHSA MEePCOHAY Ta
PO3po0OKa BHYTPIIIHIX ETUYHUX KOJEKCIB, [0 PETYJTIO-
OTb B3BA€EMUHMU 3 JIEPKABHUMU CIIY3KOOBI[SIMU Ta APT-
HepaMu. BamnBo CTBOPUTHU KYJIBTYPH, B AKIH KOKEH
OpaniBHUK KoMITaHI1 Oyge JOTPUMYBATUCA €TUYHUX
HOPM i cTaHmapTis [4].

Heszamesxxuuii 30BHIMIHIN ayauT TaKoXK € ePeKTuB-
HUM METO[IOM, IO J03BOJIA€ KOMITAHIAM KOHTPOJIIOBA-
TH CBOIO JIAJIBHICTH T TapaHTyBaTU i1 BiATIOBIIHICTH
MIKHAPOOHUM cTaHmapTam. Lle moxke 3ilicHIOBaTHCA
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uepes CIIIBIIPAI0 3 MIKHAPOIHUMH ayTUTOPCHKUMU
KOMITAHISIMU YU TPOMAJICBKUMHU CTPYKTYPaAMU.

Hapemri, BayxIMBOI0 YaCTUHOIO 60POTHOU 3 KOPYII-
€10 € yU4acTh y MIMKHAPOJHUX 1HII[IaTHBaX 3 IIPO30PO-
cri, Takux Ak UN Global Compact uu ISO 37001, 1o
3a0esreuye CTaHAAPTHI MEXaHi3MU JIs 60POTHOU 3 KO-
pynmiero Ha riIodajbHOMY piBHI. BamimBuMm e Tarox
HapTHEPCTBO MK 0i3HECOM 1 Jep:KaBOI0 — CTBOPEHHSA
CHLIBHUX MIAT(OPM 1A 00TOBOPEHHS ITPO6JIeM, B3BaEM-
He KOHCYJIBTYBaHHA I[0/10 pepOpM MUTHUITL, BHUKEHHS
PeryJIATOPHOIO THUCKY Ta CITPOIIEHHS ITPOIIEAYP eKCIIop-
Ty. CTBOPEHHS CEpBICiB «€UHOT0 BiKHA», €JIEKTPOHHOI
MUTHWUITI TA IHTErpaIlisa 3 MIUKHAPOIHUMH 1H(OpMAITiii-
HUMU CUCTEMAaMMU ITiABUIIYE OOBipy /10 iporiecis [1].

TTpukitamom Kparroi IPaKTUKA MOKE CJIyTyBaTH [0C-
Bifm kpain Baunrii, me saBaAky 1irdpoBisalrii mpomeayp
Ta BIIPOBAFKEHHIO JKOPCTKOT0 AHTHUKOPYIIIiTHOTO 3aKO0-
HOJABCTBA 0yJI0 3HAYHO 3HMIKEHO PiBEHb KOPYMIIIITHOT
BPABJIMBOCTI 30BHIIIHBOI TOPTIBJII. YKpaiHa MOKe ajarl-
TYBaTH Ii IIPAKTUKU 3 ypaxyBaHHAM HaIliOHAJIBHUX
0CO0JIMBOCTENA.

IIpakTuuHi Ke¥cH 3 yKPaiHCHKHUX MiAIIPUEMCTB
ExcriopTHa qisUIBHICTS TiAIIPUEMCTB € OJTHIEI0 3 HATi-
BaUKJIMBIIINX CKJIAIOBUX €KOHOMIKHU OyIb-AKO01 KpaiHu,
i, He3BaXKaOUM Ha i TTOTEHITia] JIA PO3BUTKY, BOHA
CTUKAETHCA 3 YNCJTCHHUMU KOPYITIIIMHUMU PUSUKAMHU.
IIpakTruni ipukIagy, M0 JEMOHCTPYIOTh MACIITAOU
TaKUX PU3UKIB, HAOUHO ITOKA3yITh, AK Pi3HI rajysi
MOKYTh CTPAKIATHU BiJi KOPYII[IMHUX IIPOABIB, IIPOTE
TAKOK 1 BII3HAYAKOTH CII0COOM OOPOTLOM 3 HUMM.
OnuH 3 TaKUX IPUKJIAiB — arpapHUN CEKTOP.
¥ 2022 porri ykpaiHChKe arpoIiiIpUeMCTBO 3ITKHYJIO-
CA 3 CepHO3HUMHU 3aTPUMKAMU 0OPMIIEHHA 3€PHOBUX
BaHTaKiB HA MUTHUIT. CIoiBpOGITHUKY MUTHUII BU-
Maraji TakK 3BaHUU «IPUCKOPIOBAJILHUN IIATIMK» 34
TMPUIIBUIIIEHHS TPoIiecy 0OPMJIEHHS JOKYMEHTIB.
OnHak KOMITaHisA BUPIIIMIIA He MOBYATH, a Iy IiuHo 3a-
SABWJIA TIPO 1HITUAEHT, 110 IIPUBEPHYJIO YBAry A0 mpobJie-
MU 1 CTAJI0 OCHOBOIO [IJIA BHYTPIIIIHLOTO PO3CIIIyBAHHA
B JlepekaBHINT MUTHIN city:k01 Ykpainu. fIk pesyserar,
MITTPUEMCTBO BITPOBAJIVIIO BHYTPIIITHIO aHTUKOPYTIIIiH-
Hy TOJIITUKY, a8 TAKOXK IMpueqHaioca a0 [HimiaTuBu 3a
mpoaopicTs Topriii (Trade Transparency Initiative),
110 JTOITOMOTJIO 3MIITHUTHU JIOBipY /10 IXHiX OTeparlii.
THIIMiT TPUKIIALT CTOCYETHCA MAIIHHOOY Xy BaHHS.
Komnanig-ekcmoprep o6iagHaHusAa 3iTKHYJIACA 3 BU-
MOrow xabapsa mpu oopMIIeHHI cepTudiKaTiB MOXO0-
JUKeHHA B OJTHIN 3 TOPTOBO-IIPOMUCIOBUX Tajart. Lle
TIPU3BEJIO 10 3PUBY KOHTPAKTY 3 €BPOIIEHCHKUM HapTHEe-
POM, 1110 3aBOAJI0 CEPH03HUX (PiHaHcoBUX Brpar. Ilicia
IIbOT0 KOMITAHIsA BUPIIIMAIA 3aITPOBAIUTH ITAU(PPOBUIL
KOMILITA€HC-MO/IYJIb, AKMIT aBTOMATHUYHO (PIKCye BCi 3a-
MUTH HA JO3BUTLHI JOKYMEHTH Ta ITOPiBHIOE 1X 3 HOpMa-
THUBHOIO 023010, TUM CAMHUM MiHIMi3yI0UU MOXKJIMBOCTI
JIJ1A KOPYHIIIHUX TPOSBIB.
Tperiit nmpuknan crocyerbea IT-chepu. Onun
3 YKPAIHCBKUX €KCIIOPTEPiB MOCIIYT, AKUI 3aiiMaeThCA

ayrcopcurarom IT, 3iTKHYBCA 3 TUCKOM 3 OOKY mOJaT-

KOBUX opraHiB. BoHu Bumaranu «meperyisamy» BaJIiOT-

HOT'0 Kypcy IIpY BHUBEIEHHi KOIITIB, 110 0yJIo, 0 CyTi,

HEe3aKOHHOI0 BUMOTro0. KoMItaHisa He 3auIImniIa 110

curyariiro 6e3 yBaru i 3BepHysiacA no HarrioHaabpHOrO0

6anky Yxkpainu, a tTakox 1o IT Ukraine Association.

B pesynbrari iboro THCK Ha KOMIAHIIO IIPUITMHUBCA.

Tleti BuTajoKk 1okasye BaXKIINBICTD COJIIIAPHOCTI ceper

mpodeciiiHux 00’ eqHAHb TA IPOMAICBKAX OpraHisalrii

1A 60poTHOU 3 Kopymirieio [2].

i mpukagu miATBEPIKYIOTh, 10 KOPYIIIiHHI PU3U-
KU MOMKYTh OyTH YCIIIITHO MiHiMi30BaHi 3a JOIIOMOT'00
IPO30PUX BHYTPINIHIX TTOJTITUK, ITyOJIIYHOCTI Ta aKTUB-
HOI B3aeMOIii 3 rpoMafCchbKIMU Ta 6i3HeCc-acoIialiaMmu.
Kosxen Bumaiox € yHiKaJIbHAM, aji€ B YCiX HUX KJIIOUOBY
PoJIb Biflirpae 3mMaTHICTh MiIIPUEMCTBA pearyBaTh Ha
KOPYIIIifHI 3arpo3U Ta BIIPOBAKYBATU 3aXO0[IU, KL
3a0e31eYyTh ITP030PICTh 1 MA3BITHICTS [3].

Mixuapomauii qocBig 60poTHEOU 3 KOPYIIITiEl0 B €KC-
TOPTi TAKOXK € BAYKJIUBUM PECYPCOM /1A YKPATHCBKUX
koMmnauii. Ock KUIbKA IIPUKIANIB e(peKTUBHIX CTpaTe-
riif, AKI MOKYTh OyTH afaInToBaHi B YKpaiHi:

* HimeuuwnHa. ¥ il KpaiHi BOPOBAIKEHO CUCTEMY

€JIEKTPOHHOTO JIiIleH3yBanua Ha ekcnopT (BAFA),

nie Bci mporecu aBromarusoBaHi. Ile MiHIMIBYe JF0O/T-

CBKUIU KOHTAKT 1 3HIKY€e MMOBIPHICTb KOPYIIIITHUX

B3a€eMOIIN.

Cinramyp. Mutue opopmienns B Cinrarypi Tpusae

B cepeqHboMY juiiie o0 10 XBUJIMH 3aBAAKU CUCTEMI

TradeNet. e npakTiuyHo BUKII0OYAE MOKIUBOCTI AJIs

KOPYIIIii Yepe3 MUTHHUIIIO.

* Ypri. Y Ywnti 3ammpoBaKeHo OHIAHH-MOHITOPUHT
PyXy TOBapiB y peasbHOMY 4aci. {IKimo MuTHUIA 3a-
TPUMY€ BaHTAK, BOHA TOBUHHA TTOSCHUTU TPUYUHUA
sarpumku. Taka cucrema 3abesrieuye IPo30PiCTh i
3MEHIILY€e KOPYIIIifiHI PUBUKU.

¢ I[Tlisnenna Kopesa. ¥ Ilisnenniit Kopei MmuTHi Ta 110-
IaTKOBI 1HCIIEKTOPH IIPOXOAATE 000B A3K0BE HABUAHHSA
3 aHTUKOPYIIIINHOT eTUKYU Ta MI?KHAPOIHOTO IPaBa,
1110 JT03BOJISIE BMEHIIIUTY PUSUK KOPYHI[IHUX TPAKTHK.

IIi MiskHAPOAHI IPAKTUKU JEMOHCTPYIOTh, K aB-
TOMAaTHU3AaIlisA, TPO30PICTh Ta CUCTEMATUUYHEe HABUAHHA
MOXKYTh SHAYHO SHUSUTH KOPYHIINHI PUSUKHA B €KC-
TMIOPTHIN TiIAJIBHOCTI. YKPaiHCHKUM HiIITPUEMCTBAM Bap-
TO BUBUUTHU Ta QATNTYBATH Ii CTPATETI1 AJ1 60pOTHOU
3 KOPYMIIi€I0, 110 COPUATUME PO3BUTKY 30BHIIITHBOEKO-
HOMIYHOI JiAJIbHOCTI KPaiHU.

I1i iHCTpyMeHTH IOBEJIH CBOIO i€BiCTh, TOMY YKpa-
1Ha MOJKe CTBOPUTH BJIACHY MOJEJIb, BUKOPUCTOBYIOUM
THYYKY aJamTalliio eJIeMeHTIiB, 3 ypaxXyBaHHAM BiTUN3-
HAHOTO KOHTEKCTY.

BucuoBku. OTixe, KOPYIIITiiHI PUSUKH B €KCIIOPT-
Hill JiAJBHOCTI YKPATHCHKUX ITiIIITPUEMCTB MAalTh
CUCTEMHUI XapakTep, 1 IXHA M0ABA 3HAYHOIO MipOI0
TI0B’I3aHA AK 3 BHYTPIIIHIMU OpraHisaiiHuMu HeT0Ti-
KaMH, TaK i 3 30BHIIIIHIMU PETYJIATOPHUMU BILTUBAMU.
Haii6ipimmii pusuk BUABIAETHCA HA €Tarax MUTHOTO
oopMIIeHHSA, B3AEMOIi1 3 03BIIBHUMU OpraHaMu Ta
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i Yac KOHTAKTIB 3 1HO3eMHUMH IIapTHEpPaMH B Kpai-
HaX 3 BUCOKUM PiBHEM KOPYIIIIii.

3arpoIroHoBaHi B JOCTIKeHH] aHTUKOPYIIITiiHI 3a-
XOIM, 30KpeMa KOMILIaeHC-IIporpamu, Iudposizaia
IIporieyp, BHYTPIIIHINA ayauT 1 Iy0GJIiuHe 30BHIIIIHE 3Bi-
TyBaHHSA, OBEJIN CBOI0 e(peKTUBHICTD IIPU HAJIEIKHI pe-
aJTisarlii Ta KOHTPOJII 3 60Ky KepiBHUIITBA MiITPUEMCTB.

Ha ocHoBi 11poBeIeHOro JOCIiKeHHA aBTOP IIPOIIO-
Hy€ HUBKY PEKOMEH/IaITii:

1. BripoBagutu 000B’3K0BY ITM(POBY KapTy PU3U-
KIB [JIA €KCIIOPTEePIB, AKa OIIHIOBATUME HMOBIPHICTH
KOPYMIITHUX 1HIUIEHTIB Ha PIBHUX eTarax 30BHIII-
HBOCKOHOMIYHOI JIAJILHOCTI.

2. CTBOPUTH HE3AJIeKHY YCTAHOBY — €KCIIOPTHO-
ro oMOyJcMeHa, AKa 0 BUCTYIIaJIa MMOCEPETHUKOM MiK
6i3HEeCOM 1 JepsKaBo, COPUAIYN OIIEPATUBHOMY pea-
TYBaHHIO HA aMIiHICTPATHBHI 3JIOBXKUBAHHA.

3. CrBopuTHu enuHy iHQOpMAIliiHy MIaT(OPMY, 1110
BijoOpaskaTuMe BCi PETYJIATOPHI Ta JO3BiJIbHI IIPOIIe-
IyPU JIsI €KCIIOPTEPIB 13 3a3HAYEHHAM TEPMiHIB BUKO-
HaHHA Ta BIAIOBIAAJIbHUX 0CI0.

4. Hapmatu nep:kaBHY IMATPUMKY MiIIPUEMCTBAM,
[0 BOPOBAKYIOTh MI3KHAPOHI CTaHIAPTU T00podec-
Hocti (Hanpukiiag, ISO 37001), uepes mmijibrose Kpeau-
TyBaHHA a00 JIOCTYII 0 IeP/KaBHUX 3aMOBJIEHb.

5. Po3mupuTy 0CBiTHI mMporpaMu 3 aHTUKOPYIIIIiii-
HOTO YITPABIIHHA 1A QaxiBIfiB y cdepi 30BHINIHbOE-
KOHOMIYHOI J1AJILHOCTI.

Takum uynHOM, eheKTUBHE YIIPABIIIHHA KOPYIIITiii-
HUMU PUBUKAMU B €KCIIOPTHIN MiAILHOCTI MOKITUBE
3aBOAKY CHHEPI1l Iep:KaBHOI MOIITHKY, I(PPOBUX TEX-
HOJIOT'i, BiITIOBITAJIGHOTO KOPIIOPATUBHOTO YITPABTIHHA
Ta aKTUBHOI yUacCTi 'POMAaJITHCHKOI'0 CYCITiJIHCTBA.

Mi:xHApOOHI MPAKTHKHA MPOTHIII KOPYIIii
B €KCIOPTHIH AiAJIBHOCTL

Y cyuacHoMy riji06a1i30BAaHOMY CBIiTI KpaiHU, K1
OpParHyTh 3MIITHUTHU CBOI €KCIIOPTHI IO3WUITii, AeIai
0iJTbIlIe 3BEPTAIOTh YBAry Ha IMUTAHHA 0O6POYECHOCTI
Ta 60pOTHOM 3 KOPYIITier. 30KpeMa, y KpaiHax-ujieHax
Opranizairii eKOHOMIYHOT'0 CITiBPOOITHUIITBA TA PO3-
Butky (OECP) 6ysio BripoBamkeHo pAn e(PeKTUBHUX
MeXaHi3MiB KOHTPOJIIO 32 €KCIOPTHUMU ONepPaIiaMu,
30KpeMa 000B A3KOBY ITy0OJIIUHY 3BITHICTH KOMITAHIM, 1110
BeAyTh 30BHINTHL0EKOHOMIUHY JiAJILHICTD [5].

Y Himeuuwnni, Hanpukian, QyHKI[IOHYE cuCTeMAa
BHYTPIIIHIX KoHTpOooounx opraHis (Internal Control
Systems), AKi MaOTh TOBHOBAMKEHHA 3YIUHATH 0y/Ib-
AKY omeparlifo, 10 BUKJIUKAE IiI03PU B KOPYIIIIIHINI
cxnamosiii. Boguouac y CIIIA sampoBamkerno 3aKkou
mpo Kopymiiiiai mpakruku 3a kopgouom (FCPA), axuii
nepenbayae cyBOpi CAHKINT 3a MiIKYIT iHOBEMHUX TI0-
cagoBUX 0Ci0 HABITH [JIA KOMIIAHIM, 3apeecTPOBAHUX
moza mexxamu CIIIA [4].

YCITIIITHO0 MTPAKTUKOI BBAMKAETHCA TAKOXK BUKOPU-
cTaHHa MixkHapoguux craumaptis [SO, sokpema cran-
mapry ISO 37001, axuii BCTAHOBJIIOE BUMOTH JI0 CHC-
TeMU MEeHEeKMEeHTyY TIpoTudii xabapHunrsy [1]. Leit
CTaHAAPT B¥Ke BIPOBAKEHUN Y HUSI[I €BPOHENCHKUX
KpaiH i aKTUBHO IOIIUPIOETHCA Cepell YKPATHChKUX
OiAITPUEMCTB, AKI MParHyTh BUNTU HA MIXKHAPOIHIL
PUHKH.

3amo3uyeHHsa Ta afarTallia TAKuX MPAKTUEK [103-
BOJIUTH He JIUIIe 3HU3UTHU PiBEHb KOPYIIIiHiHOI Bpas-
JIMBOCTI YKPAIHCBKUX €KCIIOPTEpPIiB, a i CIPUATHME
TiJIBUIIEHHIO 1XHBO1 PEITyTaIlii Ta JOBipH 3 GOKYy MixK-
HaPOIHUX ITapTHEPIB.
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YNOCKOHAJIEHHS AEDIHILIT
«FOTOBA NMPOAYKLIS1» B OBJIIKOBOMY
ACNEKTI A9 BUPOBHUYNX NIJAMNPUEMCTB

IMPROVEMENT OF THE DEFINITION
OF «FINISHED GOODS» IN THE ACCOUNTING
ASPECT FOR MANUFACTURING ENTERPRISES

AHoTauif. OgH1M i3 00°eKTiB 0ONIIKOBOI CMCTeMM, L0 MOEGHYE OP2AHI3ALiiHI IHCTPYMeHTU 06/1iky BUPOOHMLUTBA | MpOgaxy
npogykuii, cnyaye 3acobom gst gocsizHeHHs! OCHOBHOI MeTi PYHKLIOHYBAHHS NignpUEMCTBA-OTPUMAHHS NpubyTKy € 20TOBA
npogykuisi. OCTaHHI gecaTuiTTa Big3HAYAKTbCA MPUCKOPEHUM PO3BUTKOM HAYKM, L0 MAE BIIMB HA WBWUGKNUI PO3BUTOK Tex-
HiKkM, TexHooail, IHHOBALiM, TOLO. 3ABJAKM HAYKOBUM BIGKPUTTAM TA TEXHONORIYHUM IHHOBALIAM MignpUEMCTBA OTPUMYIOTb
MOXJIMBICTb YJOCKOHA/MOBATM NpoLec BUPOOHNLTBA, MigBULLYBATK SKICTb 20TOBOI NPOJYKLil, 3HUXYBATM BUTPATH TA MiHi-
Mi3yBATV BIJIMB HA GOBKIIIA. Hayka CTae pyLuieM 3MiH, BIPOBAGXKYIOUM HOBI MATEPIaIM, ABTOMATU3O0BAHI CUCTEMMU, LUTYYHM
iHTeneKT i eHepaoepeKTHBHI TexHOo/02ii. Takuii B3AEMO3B 30K MiX HAYKOIO | BUPOOHULTBOM 20TOBOI MPOGYKLii CIpUsiE He Lue
eKOHOMIYHOMY 3POCTAHHIO, CTBOPEHHIO bibLL CTAN020 TA iHHOBALiHO20 CyCniNbCTBA, a i noTpebye HOBMX NIgX0giB Ta N02A5-
giB HAyKOBLIB O gOCNigXXeHHs1 20TOBOI MPOgyKLii, 30Kpema ii TPaKTyBAHHS.

Y cTarti gocnigyxxeHo 3HaYHy Ki/IbKIiCTb MPaLlb HAyKOBLIB, 1J0JO TPAKTYBAHHSA «20TOBA MPOGYKLif», BCTAHOB/IEHO gesaKi rnpo-
OnemHi micLisi, 30Kpema: BIgCyTHICTb EGUHO20 BU3HAYEHHS ge@iHiLiii «20TOBa MPOgykLisi»; He BPaXOBAHO BI/INB PO3BUTKY iHHO-
BALii, TeXHIKM, TEXHO/IORIN, LUTYYHOR0 IHTENIEKTY Y BUSHAYEHHAX gOCTIgXKYBAHO20 TePMIHY.

OgHMM 3 pe3ynbTaTiB goCigoKeHHs poOIT BITYM3HAHMX HAYKOBLIB, OGO TPAKTYBAHHS [OHATTS «20TOBA NPOGYKLif» 3 TOUKM
30py bOyxeantepcbkozo 067Ky € CHOpMOBAHA TABAMLS HAMNOLWMPEHILMX gediHiLii. byao BUgineHo sk chinbHi, TAK i BigMiHHI
pucu, SKi BAACTUBI KOXXHOMY i3 BU3Ha4eHb. CRiIbHUMM PUCAMU, SIKI 3A3HAYEeHi Maixe y KOXHOMY TBePgXKeHHI € Te, L0 20TOBd
NPOgyKLisl € AKTMBOM, MATEPIANbHUM pe3yibTaToM BUPOOHNHOI GisiIbHOCTI, SIKA MPOVLLAA BCi eTanu TexXHo02i4Hoi 06pobku Ha
nignpueMCTBI, BIgMoBigae TeXHIYHMM HOPMAM i BignpasaeHa Ha Ckaag gas noganbluoi peanisayii. BapTo 3a3Haynty, wo 6aza-
TO BUEHMX pO32/11gatoTb 20TOBY NMPOGYKLii He amLue, Ik aKTUB, SIKMii MAE peqyoBy GOpMY, asie ii Ik HagaHy Mocayay, Kka Hemae
marepianbHoi popmu. M1poTe, ogeH 3 nepesiyeHnx HayKoBLIB He Po32/1sIgae iHHOBALiViHi PO3POOKM, TAKI, SIK LUTYYHMI iHTE/eKT,
BipTya/ibHYy peasibHICTb, TOLLO AK 20TOBY MPOGyKLilo. ToMy, 3anpornoHOBAHO YJOCKOHAIEHe BU3HAYeHHS: 20TOBA NPOgYKLia — Lje
aKTUB, SIKMIA NPOJILLIOB yCi eTany BUpOOHMLTBA, HAGAHHS POOIT 4u NOCYe, TECTYBAHHS, Ta He NOTpebye N0gaibLLI020 YGOCKOHA-
JIeHHS! Ha MignPUEMCTBI — BUPOOHUKY, BigNOBIGae BCiM BUMO2AM, CTAHGAPTAM T HOPMAM, BU3HAYEHUX TAKMM MignpUeEMCTBOM
Ta/abo cnoxuBadem, i € 20TOBUM g/ peanizauii.

Knio4oBi cnoBa: 20ToBa NpogyKkLisi, akT1B, peyoBa i HepeyoBa gopma, poboTu i NOCy2u, WTY4HUIA IHTENEeKT, iHHOBALS.
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Summary. One of the objects of the accounting system, which combines organizational tools for accounting production
and sales and serves as a means of achieving the main goal of an enterprise — profit generation — is finished goods. The past
decades have been marked by the accelerated development of science, which influences the rapid advancement of technology,
innovations, and technical processes. Thanks to scientific discoveries and technological innovations, enterprises can improve
production processes, enhance product quality, reduce costs, and minimize environmental impact. Science has become a driving
force of change, introducing new materials, automated systems, artificial intelligence, and energy-efficient technologies. This
interrelation between science and the production of finished goods contributes not only to economic growth and the creation of
a more sustainable and innovative society but also necessitates new approaches and perspectives from scholars regarding the
study of finished goods, particularly their definition.

This article explores a significant number of scholarly works concerning the interpretation of the term «finished goods» and
identifies several problematic aspects, such as the absence of a unified definition and the lack of consideration for the influence
of innovation, technology, and artificial intelligence in the term’s existing definitions.

One of the results of studying Ukrainian academic literature on the interpretation of «finished goods» from an accounting
perspective is the formation of a table summarizing the most common definitions. Both shared and distinctive features of each
definition were identified. Common features, mentioned in almost every interpretation, include the view of finished goods as
an asset, the tangible result of production that has undergone all stages of technological processing at the enterprise, meets
technical standards, and is delivered to the warehouse for further sale. It is worth noting that many researchers also consider
finished goods not only as tangible assets but also as provided services that do not have a physical form. However, none of the
analyzed scholars consider innovative developments such as artificial intelligence or virtual reality as finished goods. Therefore,
an improved definition is proposed: finished goods are assets that have undergone all stages of production, service delivery, or
work execution, testing, and require no further enhancement at the producing enterprise, comply with all requirements, stan-
dards, and norms established by the enterprise and/or the consumer, and are ready for sale.

Key words: finished goods, asset, tangible and intangible form, works and services, artificial intelligence, innovation.

Hoc’ranomca npo6aemu. Kinresuii mpogykT Bu-
POOHUIITBA TIOCIJa€ BAXKIINBE Miclle Y JiAJIBHOCTI
cy0’eKTa roCIIofapoBaHHA, a/Ke BiH € [HKePEJIOM OTPH-
MaHHSA TPUOYTKY, IUIAXOM BUPOOHUIITBA Ta HOTO TIOaJTb-
mroi peastisarii. Ha crorogHi € 6arato mponoHOBAHUX
BUBHAYEHb TEPMiHY «I'0TOBA IPOAYKIIiA» AK BITUNBHA-
HUMH, TaK 1 3aKOPIOHHUMI BUeHUMU-eKOHOMICTaMH,
IpOTe KOXKHE 3 HUX Mae BIAMIHHOCTI, i1HO/I I ITPOTH-
piuuda. BispnricTs TpakTyBaHb HE BPAXOBYIOTH BUKJIUKU
CHOTOIeHHSA, 30KpeMa MIBUIKI 3MIHI B IHHOBAI[IAX 1 TeX-
HOJIOTIAIX, B eTariaX BUPOOHUIITBA, Y BUMOTrax 1 moTpedax
CIIOYKMBAYIB, TOIIIO.

Anajtia ocTaHHIX MOCTimMKeHb i myOGJikamiii.
Y crarTi mpoaHaTi30BAHO MTPAIli TAKUX HAYKOBIIIB €K0-
HoMicTiB, Ak: Agam Cwmir [2], esig Pikapmo [3], Asb-
dpex Mapmasn [4], Vosed Ilymnerep [5], Bansrep
Iyxapr [6], Exsapn deminr [7], Hxxosed dxypan [8],
®inina Komiepa [9], Teogopa Jlesirra [10] Ta 6araro
IHIHUX. 3 TOYKHU 30py GyXrajiITepchbKOro 06Ky, TOTOBY
MIPOAYKITIIO TOCJI/IIKYBAJIV TaKl YKpaiHCHbKI HAYKOBIII:
Conxo Bacus Bacunbosuu [13], I'y6auoBa Osbra Mu-
roJiaisea [14], Koctupro Pomau Osiexcanmposuu [15],
WKyx Banentuna Muxaiinisaa [16], Hurya Mapis
Muxkomnaisua [17], Bytuuens @pann @panmosuy [18],
Xom’ssx Poman JIeBoBuu [19], Saroponniit AHaToJTii
T'puroposuu [20] Ta 6araTo iHIIHUX.

MeToOX0 CTATTI € JOCIII/PKeHHA Tpalb HAYKOBIIIB,
II[0JT0 TPAKTYBAHHSA T'OTOBOI MTPOAYKIIil, OKPEMO 3 TOUKU
30py OyXraJITePChKOr0 00JTIKY [JI BUPOOHUYUX ITiITPU-
€MCTB; BUSHAYUTH ITPOOJIEMHI MiCIIs Ta 3aIIPOIOHYBaTH
iX BUpIillIeHHA.

Buxiiag ocaHoBHOro Mmarepiasy. Ha croromminmaiii
[leHb, 3 BIIEBHEHICTI0 MOKHA CTBEP/PKYBATH, 1[0 TOTOBA
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TIPOAYKITiA Mae BAKIIMBE 3HAUEHHSA B JiAJIBHOCTI Cy0 €KTa
TOCTIOIapPIOBAHHSA, a/l;Ke BOHA € OJIHUM 13 [PKepesT Haaxo-
TKEHHS JIOXO/TY, 8 3HAUUTh, 1 OTPUMAaHHA ITPUOYTKY, KU
€ OCHOBHOIO IIiJLJTIO TiAJIBHOCTI MiampueMcTBa. B pisHux
BHUJIaX TOCITOAPIOBAHHSA, TOJIOBHOIO CKJIAI0BOIO TiAIBHO-
CTi cy0’eKTa TOCIIOIAPIOBAHHA € TOTOBA IIPOAYKIIif, BUTO-
TOBJIEHA BJIACHHMIU IIeXaMH Ta BiAIijIaMy BUPOOHUIITBA
1 mpu3HaUeHa JJjiAd MPOoJIaKy CTOPOHHIM OpraHi3ariaM
[1]. dna ycmimHOro (GyHKIIOHYBaHHA HiAIPHUEMCTBA,
BUTOTOBJIEHA ITPOAYKI[iA TOBUHHA OyTU AKICHOIO, 1HHO-
BaIliiTHO0, (DYHKITIOHAJIBHO0, €KOJIOTIUHOK, EKOHOMIUHO
TIOITLIBHOI0, HAIIITHO0, €THYHOI0, 0€3IIeYHOI0, TOIII0, 1100
TiIIPUEMCTBO MOIJIO KOHKYPYBATHU Ha PUHKY.
3Baykaun Ha BAXKJIMBICTE 00 €KTa JOCIIIIKeHH,
AK [JIS €KOHOMIKM 3arajioM, Tak 1 JJIis OKpPeMoro Irif-
OPUEMCTBA, BUBUEHHAM T'OTOBOI ITPOIYKITil B EKOHOMIY-
HOMY KOHTEKCTI 3aiiMaJTics Pi3HI HAYKOBI[i, 30KpeMa:
3 KJIACUYHOI €eKOHOMIUHOI Teopii Taki mpecTaBHUKU,
Ak Agam Cwmit (posriisagaB TPOAYKI0 AK pPesysIbTar
noaity mpari Ta cueriasizarii) [2] 1 desig Pikapmo
(aHaJTidyBaB BILUTUB CO0IBAPTOCTI T MTPOAYKTUBHOCTI HA
BUPOOHUIITBO TOBapiB) [3]; mociigHUKaMU HEOKJIACHU-
HOI ekoHOMIiKH € Anbdpen Mapmasur (BUBUAB IIOIIUAT
1 IPOTO3UIIiI0, BKITIOUAKYHY AKICTh TPOAYKILii) [4] 1 Ho-
sed Ilymmerep (mocmimxyBaB iHHOBAIIII B IIPOAYKTAX
1 POJIb MIATIPUEMITIB y CTBOPEHHI HOBUX TOBapiB) [5],
3 TOYKU 30PYy AKOCTI Ta CTAHAAPTHU3AI[il TPOAYKIIiO
BuBuaJsiu Baserep [IlyxapT (3aCHOBHUK CTATUCTUYHO-
ro KOHTPOJII0 AKOCTI mipoaykiiii) [6], EnBapma Heminr
(po3pPOOUB KOHITEMIIII0 TOTAJILHOTO YITPABJIIHHA AKICTIO
(TQM)) [7] i Oxosed Txxypas (3armpoBaguB Iiaxid g0
SAKICHOTO YITPaBJIiHHA MPOAYKITier) [8], 3 moriAmy map-
KETUHTY 1 CIIO?KWBUYOTO CITPUNHATTSA I[IHYIOTHCA Mparii
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Heski BuzHaueHnHs «['oToBa MPOAYKIIifA» 3aIPONOHOBAHI BITYUNZHAHUMHA HAYKOBIAMH

IIpizBume Ta iHimiaau
BYEHOI'0-€eKOHOMiCTa

TBepm:keHHA

®. @. Byrunenp

ToroBa mpoaykiria, TOBHICTIO 3aBepiiieHa 06PO0K0I0, YKOMILIEKTOBAHA, AKA MPOMIILIA HeOOXiTHI
BumpobyBanus (rrepesipkn). Ile Bupi6 (abo HamiBdadpukar), mociiyra, po6ora, 1[0 MpoNIILIH
BCi cTafil TEXHOJIOTIUHOT 00POOKY Ha IMiAIPHUEMCTBI, BiIIIOBITAI0Th 3aTBEPIKEHIM CTAaHAAPTAM
a60 ymMoBaM J0roBopy, IPUMHATI TEXHIYHUM KOHTPOJIEM MiAIIPHEMCTBA 1 3IaHi Ha cki1ax abo
3aMOBHUKOBI — MOKYIIIEBI 3TiTHO 3 JII0UNM HOPAAKOM IIPUMHATTA IPOAYKIIii [4, c. 83].

B. M. I';1i6ko,
O.I1. Bymaun

ToroBa mpoaykiia — 11e MaTepiajIbHUN pe3yabTaT BUPOOHUYOL JiAIIBHOCTI MiATIPUEMCTBA,
KOJIM 3aracy HabyBaroTh HOBOI AK0CTi. KpiM BUIyCKy pedoBoi IIPOAYKIIil, IIiAIIPUEMCTBO MOYKE
BUKOHYBaTH POOOTH AJIA IHIIUX IAIPHUEMCTB abo HagaBaTu mociayru. Ha BimmiHy Bif Ti€l, Axka
B 00JTIKY 3a3HAYAETHCA AK TOTOBA IIPOAYKIIiA, 1€l BU IIPOAYKIIil HA3UBAKThb «BUKOHAHI POOOTH
i mocyru». OTiKe, MPOAYKITA MiAIPHUEMCTBA CKIIAAAETHCA 3 TOTOBOI IIPOAYKINT Ta BUKOHAHUX
pobit i mocsryr [5 c. 96].

T. B. 'oruaposa

ToroBa mponykiria — e npoaykiiia (Bupi6, HamiBpabpukar, podora, mociryra), IIOBHICTIO 3a-
KiHueHa 00po0KO0 Ha JaHOMY HiIIPUEMCTBI, ITPOMIILJIA BCi CTAIil TEXHIYHOTO BUMPOOYBAHHA
(AKI0 BUMArarTb BiAIOBiIHI 11 0CO6JIMBOCTI), BIAIIOBiIae TEXHIYHUM YMOBaM 1 cTaHaapTaM He
BUMAarae moJaJIbIiiol 00poOKM Ha ITbOMY ITiAIIPHUEMCTBI 1 3mama Ha ckiam [6].

JI. K. Cyx

ITpomyxitis, Aka 3aBepiieHa BUPOOHUIITBOM, YKOMILJIEKTOBaHA, BiAIIOBiae BUMOTaM CTAHAAPTIB
1 TEXHIYHUX YMOB, Mae JOKYMEHT, 1110 3aCBiIuye il AKICTh Ta IpusHaveHa IJid 30yTy 3a Meski
mignpuemctsa [7].

H. M. Tkauyenko

PosrnAagae roToBy mpoAyKItito AKX MaTepiaIbHUN pe3yJsIbTaT BUPOOHUYOI JiIATBHOCTI M IIPHUEMCTRA.
Kpim Bumycky peuoBUHHOI IPOAYKITi] (MAIIWH, B3yTTA, OOATY, XJ1i0a, I[yKEPOK TOIIIO), ITiIPHEMCTBO
MOKe BUKOHYBaTH IEBHI po00OTH [JIA IHIINX HiATPUEMCTB ab0 HaaBaTu iM mmociyru [8, c. 525].

JI. 1. IlIBa6

T'oToBa mponmykiis — 11e 3amacu BUPoOiB Ha CKJIadi, 00po0Ka AKX 3aKiHUeHA Ta SAKi TPOUIILIN
BUIIPOOYBaHHA, MPUMMaHHA, YKOMILJIEKTOBAHI 3Ti/THO 3 YMOBAMU JOTOBOPIB 13 3aMOBHUKAMU i
BITIOBIIAIOTH TEXHIYHUM yMoBaM i crarmapTam [9, c. 182].

1.®. Bananiok,
0.0. I'puropis,
T.JI. Ipanurok

JloTpuMyOTBECA JYMKH, III0 TOTOBA IIPOYKITiA — I1€ IPOAYKT, AKHI IIPOMIIIOB yCi BUPOOHUYI cTaIil,
BI/IIIOBiZIa€ yciM IIOCTABIEHUM AKICHUM 1 TEXHIYHUM XapaKTepHUCTHKAaM Ta Moke OyTH 3IaHUi
1A 30epiraHHsa Ha CKJIaa abo oapasy 'K peasIidoBaHUil 3aMOBHUKY a6o mokymiro [10, c. 158].

B. B. Comnxo

ToroBa mpoxykirisa-me Bupi6 (a6o HamiBdgabpukar), mocjiyra, podoTa, 110 IIPOUIILINA BCl eTarnu
TEXHOJIOTTYHOI 00POOKM HA JAHOMY HiJIIPUEMCTBI, BiITIOBIIAI0Th 3aTBEPZKEHUM CTaHAAPTAaM,
abo ymoBaM, a6o yMoBaM JOTOBOPY, IPUUHATI TEXHIYHUM KOHTPOJIEM ITiAITPUEMCTBA 1 3HaHi
HAa CKJIa]1, 260 3aMOBHUKOBI-IIOKYIIIIEB1 3TiAHO 3 JII0YUM IIOPAIKOM ITPUAHATTA ITPOLYKIii [32].

P. JI. XoM’ak

T'oroBa mpoayKITisas TPOMUCIOBOTO BUPOOHUIITBA — KOHKPETHI BUPOOU, 1[0 IPOMIILIN BCi CTaIil
TEXHOJIOTiUHOI 06POOKY Ha IILOMY ITiIIPHUEMCTBI, BiIIOBITAI0Th BCTAHOBJIEHUM CTaHAAPTAM YU
TEeXHIYHUM yMOBaM, IIPUNHATI BII1JIOM TEXHIYHOTO KOHTPOJIIO 1 3[TaHI Ha cKjaf, abo 6esmoce-
penHbO 3aMOBHUKY [33, c. 144].

T. M. ITucapenxko

ToToBa mpoyKIlisag — 06’€KT 06 IIKOBOI CUCTEMHM IIPOMICIJIOBOTO ITIMPUEMCTBA, 10 ITOEAHYE Op-
raHizaIfiiiii iIHCTPYMEHTH 00JIIKYy BUPOOHUIITBA 1 IIPOAAKY MPOAYKIlil, BUCTYIIae 3aCO00M [JIs
IIOCATHEHHS 0CHOBHOI MeTH (DYHKITIOHYBaHHA mignpuemcrsa [34, c. 239].

A. T". 3aropopguiit

ToroBa mpoayKIliss — 1e aKTUB, HEe3aIeKHO Bij (POpMU iCHYBAHHA, BUPOOHUIITBO KO0 3aBEpP-
IIIEHO, BiJIIOBija€e TEXHIYHUM YMOBAM BUPOOHUIITBA, i BUMOraM 3aMOBHUKA, IIPU3HAUEHU JIA
CITOYKMBAHHA AK /1A HOTPe0 BUPOOHUKA, TAK 1 I IT0TPed 30BHINIHLOI0 PUHKY. ABTOp BigMidae,
1110 TOTOBA IIPOAYKIIA — I1e IPOAYKIiA (Bupib, HamiBhadbpukar, podoTa, IMoc/Iyra), 1[0 IIOBHICTIO
3aKiHUeHa 00p0o0KOI0 Ha JaHOMY ITiAITPUEMCTBI, ITPOMIILIA BCl CTAil TEXHIYHOTO BUTPOOYBaHHA
(AKI0 BUMArarTh BiAITOBIAHI 11 0COOJIMBOCTI), BiIIIOBiTae TEXHIYHUM yMOBaM 1 cTaHIaApTaM, He
moTpebye mogaIbInol 00po0KY Ha IhOMY ITIIIIPUEMCTBI 1 3mana Ha ckiaan [31].

®inmina Korepa (BuBuaB, K AKICTE MPOIYKITIT BILTABAE
Ha noBediHKy crioskuBauiB) [9], Teomopa Jlesitra (mo-
CJI/TPKYyBaB JKUTTEBUU IUKJI TOBAPY TA MapKETUHTOBI
crparerii) [10] Ta 6araTo iHIINX HAYKOBIIB. 3 TOUKHU
30py OyXrajTepchbKOro 00JIIKY, TOTOBY IIPOAYKIIIIO JI0-
CJTIIIPKyBaJIN HAYKOBIIi, AKI BUBYAJIY i1 OI[IHKY, Bilo6pa-
JKeHHs y (piHAHCOBII 3BITHOCTI TA BILJIUB Ha (PiIHAHCOBI
pesysbraTy mignpreMcTBa. KirrodaoBuMuy MOCTiTHIKAMT
B OyXraJITepCchbKOMY OOJTIKy TOTOBOI IPOAYKILi e: JIyka

ITayosti (3aCHOBHUK TIO/IBIMTHOTO 3aITUCY, III0 3aKJIaB 0C-
HOBU O0JTIKY BUPOOHUUYMX 3aMACIB Ta TOTOBOI ITPOIYKITii)
[11], Po6ept Karutau (aBTop xourteririi Activity-Based
Costing (ABC) [12], aka meranbHo aHamidye cobiBap-
TICTBb MIPOAYKILil, TAKOK € OQHUM 3 KPUTHUKIB TPAJUITiN-
HOT0 OyXraJITepChbKOro 00JTIKY, SKi PO3BUHYJIU CTpaTe-
TiYHUY yIIPaBIiHCBKUH 00JIIK) Ta 1HIII.

Cepeqt ykpaiHCBKIX BUEHUX, SKI JOCTITKyBaIn OyX-
TaJITEPCHENI 00JTIK TOTOBOT IPOAYKITiT, MOKHA BUILIUTHA
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Takux (axisiis: B.B. Comko (mocimimkyBas mpobiiemu
OyXraJITepChbKOro 00JIIKY Ta KOHTPOJII0 TOTOBOT TPOAYK-
1111, 0CO0JIMBO B KOHTEKCTI PUHKOBOI eKoHoMikM) [13],
0O.M. I'y6auosa (crertiamisyerbess Ha 00JIIKY 3amacis,
TOTOBOI ITPOYKITIT T cO6IBAPTOCTI B Mi?KHAPOTHOMY KOH-
tekcri) [14], P.O. Kocrupko (3aiiMaerbca MUTAHHAMUI
ayquTy Ta 0yXraJTepchbKOro 00JIIKY TOTOBOT MPOMYKIIii)
[15], B.M. #Kyx (mocotimsEye MeTOIOIOTIH0 OI[iHKH T'OTOBOT
MPOAYKINT B CHCTEMI HAI[IOHAJIBHUX Ta MIKHAPOTHUX
craugaprib) [16], M. M. IITuryu (anamisye cydacHi mif-
X0 M0 00JTIKY Ta KOHTPOJIIO ITPOAYKILil B arPOIIPOMUC-
JioBomy komrwtekci) [17], @.D. Byruners ta P.JI. Xom'sk
(IpoBigHI YKpATHCHKI (haxiBIli y cdepi OyXrajrepchKoro
00JTIKY, aBTOPU YKCJIEHHUX TIPallb MO0 OIliHKY Ta Bi0-
OpaskeHHs roToBoi rpoaykirii) [18; 19], A.I"' 3aroponHiit
(aBTOP €KOHOMIUHUX CJIOBHUKIB 1 IOCIITHUK BOOCKOHA-
JIEHHA MeTOIUK O0JTIIKy Ta aHaJidy, eeKTUBHOIO yIIpas-
minanA) [20], B.M. I'mi6ko Ta O.I1. Bymau (aBropu mpartib
y cdepi cymooi Gyxranrepii) [21], T. B. ['oruaposa (06-
JIIK TOTOBOI MPOAYKII1 POOIT, TIOCIIYT Ta iX peasTisalris)
[22], JI.K. Cyx (aBTop 6araTbox Impailsb moao hiHaHco-
BOT'0 OGJIIKY, YIIPABJIIHCHKOTO OOJIIKY, KAJIbKYJIIOBAHHI
co6iBapTocTi nipoaykiii) [23], H. M. Tkauenko (aBTopka
6ararbox mparp o010 (PiHAHCOBOTO OOJIIKY, OIIO/IATKY-
BAHHA Ta 3BITHOCTI HA MIAIPUEMCTBAX YKpainu) [24],
JI.I. IIIBa6 (aBTOpKa GaraThox mparib y cepi eKOHOMIKH
MAITPUEMCTBA, 0i3HEeC-MeHePKMEHTY, OpraHi3alliiiHo-
€KOHOMIUHMX 3aX0/IiB MiATPHUMKN 1HHOBAIIIIHOIO PO3BUT-
Ky, a TaK0K PO3BUTOK TPYHOBOIO IIOTEHIIAITY CY0 €KTIB
rocopapioBauns) [25], 1. ®. Bamaumok, O.O. I'puropis
Ta T.JI. Isanriok (aBTOpU IIpallb II0/I0 OpraHizallii 00Ky
1 KOHTPOJIIO TOTOBO1 MPOAYKITI HA migmpueMcTsi) [26],
ITucapenko Terana Mukosaisua (aBropka mpaiib y che-
pi GyXraJITepchbKOro o0JIiKy, 30KpeMa XapaKTepUCTUKa
IF0Y01 METOIUKY OpraHi3artii 00JIiKy FOTOBOT TPOIYKITiT)
[27], Ta 6araTo iHIIKX.

Tlompu 3HaUHI AOCTI;KEHHSA 1 BEJIMKUI BKJIAJT Y HAY-
Ky TakKi IIpo0JIeMH, AK: BIICYyTHICTb €IMHOT0 BUSHAYEHHA
meiHirii «roToBa MPOAYKIiA»; He BpAX0BaHO PO3BUTOK
1HHOBAIIi}, 30KpeMa IITYyYHOTO0 1HTEJIEKTY Y TPAKTyBaH-
HAX JTOCJTIPKYBAHOT0 TEPMiHY 3aJIUIIAI0THCA HEBUPIIIe-
HHUMHU 1 BUMAramoTh DOOAJIBIINX JOCILIKEHD.

PesgynbraTom gocitimxeHHA poOiT BITUM3HAHUX HA-
VKOBIIIB, II[0JI0 TPAKTYBAHHSA ITOHATTA «I'0OTOBA ITPOIYK-
Iifg» 3 TOYKU 30PY OyXTaJITEPCHKOTO OOJIIKY € HaBeIeHi
y Ta6s. 1 Haiinomupeninr mediHimii.

IIpoawnasridyBaBIu KOKHE 13 3a3HAYEHUX TPAKTY-
BaHb, TepMiHY «['0TOBa MIPOAYKIIiA», 3alIPOTIOHOBAHUX
BUYEHHMU-€KOHOMICTaAMU, MOYKEMO BUILIUTH AK CITIJIbHI,
TaK 1 BIAMIHHI pUcH, AKI BJIACTUBI KOKHOMY 13 BU3HA-
uenb. CITiTbBHUMY pucaMu, SKi OyJiv 3asHAUeH] Maiike
Y KO?KHOMY TBEPIKEHHI € Te, 1110 TOTOBA IIPOYKIIIA € aK-
THUBOM, MaTePiaJIbHUM Pe3yJIbTaTOM BUPOOHUYOI JifATb-
HOCTI, AKA IPOIILIA BCi eTany TeXHOJIOTYHOI 00pOOKHU
HAa MIAIPUEMCTBI, BIAIOBIae TEXHIYHAM HOPMaM 1 Bifi-
paBJIeHa Ha CKJIaM AJIs MoaaJIbinol peasisaliii. Bapro
3a3HAYUTH, IO OUIBIIICT 3 BUeHUX, a came: . . By-
turelb, B. M. I'ti6ko, O.I1. Bymas, T. B. I'oruapoga,

o4

H.M. Trkauenxro, Conko Bacuns BacunpoBuu, 3aro-
ponuiit Anarostiit I'puropoBud posriasgamTs TOTOBY
TIPOIYKITIT He JINIIle, K AKTUB, KU Mae pedoBy Gopmy,
aJie 1 AK HaJAHY MOCJIYTY, AKA HeMae MaTepiaJibHOL
topmu. IIpore, xomeH 3 mepeTiueHNX HAYKOBI[B He
posTJisAiae IHHOBAIlIMHI PO3POOKHU, TaKi, AK IITYUYHUA
1HTeJIEKT, BipTyaJIbHy peaJibHICTh, TOI0 AK T'OTOBY
MPOAYKITIHO. «3’IBUBCA HOBUM TUIT BUPOOHUIITBA — BU-
POOHUIITBO 1HTEIEKTY. A IeHTPU 00POOKHU JTaHUX, AKI
oro BUPOO6JIATE, € abpurkamu I111», — ckazaB XyaHr,
momaBinu, 1o Foxconn mae mocsin 1 maciuTabu, 1moo
OynyBaTu ix 1o BcroMy cBiTy [35].

IMITyuyHwuii iHTEeJIeKT TPOHUKAE B a6COJIIOTHO yCi
chepu KUTTA: B icTOPiro (€ TEXHOJIOTIA, IO J03BOJIAE
BITBOPIOBATH JIFOJICHKI (Dirypu ¥ 300paskeHHA y pea-
JIICTUYHOMY MAacIITali A1 PeKOHCTPYKITT iCTOPUYHUX
O/Tiii 1 HABITH «IIEPEKUBATU» 1X 3aHOBO); Y 0610JI0TiI0
(rexuoJsioriit MPT 3HauH0o BOOCKOHAIMINCA 3a OCTAHHIN
uac), B mequiuny (e Mind Video — TexHoJtoris, AKa mae
3MOT'Y PEKOHCTPYIOBATH BiZle0 Ha OCHOBI MO3KOBOI aKTHB-
HOCTI, 1[0 3HAYHO JOIIOMOK€e IIOBHICTIO apaJsli30BaHUM
mairieuTaMm abo IaifieHTaM 3 IICUXIYHUMU PO3JIaiaMu),
Y PO6OTOTEXHIKY (CTBOPIOIOTHCA TaK 3BaHi 6a30Bi MoesTi
171 poOOTIB — aHAJIOTIUHI [0 MOBHUX MOJIeJIei, ajie BiKe
CHeriaJIbHO /I HaBYaHHA po6oTiB), B Hayky (IIII-nayxo-
Bellb — IIe areHT, AKUI MOKe OpaTu y4acTh y JOCITiKEH-
HAX, TIOYNHAOUN 3 (POPMYBAHHA iel M0 IMPOBeIeHHA
€KCIIePUMEHTIB 1 HaIlMCaHHA HAyKOBUX cTaTell) B 00JIiK
Ta ayquT (IIMPOKO 3aCTOCOBYETHCA IIITYUYHUHN 1HTEJIEKT
TS aHAJTI3Y 1 300py BEJIMKUX O0CATIB TAHUX, MOCTI/KEeH-
HA JIAHITIOYKKIB TOCITOIAPCHKIX OIIePAIliii, BCTAHOBJICHHS
iX 3aKOHHOCTI 1 JIOCTOBIPHOCTI, TOII0) Ta B iHIII TaJIy3i.

3arajioM, Ha OCHOBI IIOJJAHUX BUIIEe BU3HAUEHD,
AKI Oy 3ampONOHOBAHI BITUM3HAHUMU BUEHUMMU-
€KOHOMICTaMU, MPOMOHYETHCA TaKe yIOCKOHAaJIeHe
BUBHAUYeHHA «['0TOBOI IIPOAYKIlii», & caMe: roToBa
OPOIYKI[iA — Ie aKTUB, AKUU ITPOMIIOB yCi eTanu BU-
POOHUIITBA, HAAHHA POOIT UM IIOCJIYT, TECTYBAHHA, Ta
He moTpeldye MOIaJIBIIOr0 YIOCKOHAJIEHHSA Ha HiITPHUEM-
CTBi — BUPOOHUKY, BiAIIOBiIa€ BCiM BUMOram, CTaHAap-
TaM Ta HOPMAaM, BUSHAYEHNX TAKUM ITiAIIPHAEMCTBOM Ta/
a00 CIIO;KMBAYeM, 1 € TOTOBUM [IJIs peaJrisarrii.

BusnaueHHsA, B AKOMY BiJICyTHI Taki 3aliBi yTOUHEH-
HA, AK: (popMa IIPOIYKTY; ITIepeNaHHA Ha CKJIaM, TOPTOBY
TOYKY YM Opasy CHOKWBAUY; BUSHAUEHHS TUITY CIIO-
JKMBaya; IepeJIiK eTariB BUPOOHUIITBA YU TECTYBAHHS;
HepeJiK BUMOT, CTAHAAPTIB 1 HOPM, AKUM Mae BiIIOBi-
JaTy KiHIIEBUU Pe3yJIbTaT, 1 HABIIaKH!, HiJKPECTIOEThCA
BiIIIOBITAIBHICTD MiIIIPHEMCTBA-BUPOOHIKA 1 CIIOMKIBaYA
3a AKICTD, OIITUMAJILHO BIJIIOBIIaTHMe BUKINKAM CHOI'0-
IeHHA. TyT IT0EqHYIOTHCA B TEPMiHI «aKTHB» YCi MOMKIIVBI
(hopMu KIHIIEBOTO IIPOIYKTY: BUTOTOBJIEHHSA He JIHIIE
MarepiabHOI, aje it HemarepiaiasHoI (TTocityra, pobora,
TEXHOJIOTIA, IHHOBAITiA, BUHAXI/I, TOII0) TOTOBOI ITPOIYK-
mii. BigcyTHicTh HEOOXITHOCTI Y BUBHAYEHHS «IIePeIaHHA
HA CKJIajl» ITPOIMKTOBAHO aKTYAJILHICTIO BUTOTOBJIEHOI
mif] iHAVBiIyaJIbHe 3aMOBJIEHHA TOTOBOI ITPOIYKITi a60
HaJaHUX PoOIT UM MOCJIyT, IHHOBAIlil, BUHAXO/Y, AKi
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HEMOKJINBO, a00 0e3 rmoTpedu 30epiraty Ha cKJIami. Ax-
TYaQJILHUM € 11 HeXTyBaHHAM perjIiaMeHTallil CIIoyKrBaya
Y TepMIHOJIOTII, afpKe MOKYIIEM MOXKYTh OyTH (pismuHi
1 IOpUAMYHI 0c00U, TYPTOBI 1 PO3MPiOHI TTOKYIIII, TPUBATHIL
1 IepsKaBHI IiIIIPUEMCTBA, Cy0 €KTH TOCIIOIaPIOBAHHS,
AKI B IOAJTBIIIOMY MOYKYTh IOPOOJIATH, YIOCKOHAJTIOBA-
TH, POSIINPIOBATY I'OTOBY IIPOAYKILi0. Bepyuu o yBaru
IIBUMIKY 3MiHY TEXHIKH, TEXHOJIOTII Ta IHHOBAIill, Taki
KpUTEPIi, AK IIePeJIiK eTallB BUPOOHUIITBA UM HATaHHSA
TOCJIYT, & TAKOXK IIPOIEeCY TeCTYBaHHA Ha BiIIIOBITHICTh
cTaHIapTaM, HOpMaTUBaM, BUMOTaM, TOIIO € 3acTapi-
JIUMHU, 1110 ¥ TIPOITOHYETHCA BITKUHYTHA. AKe, TOJIOBHUM
3aBIAHHAM JIJIA TOTOBOI IIPOAYKITi1 IIOBUHHO OyTH Bi/IIIO-
BIJHICTH BUMOTaM 1 CTaHOApPTaM, AK BCTAHOBJIEHOTO Ha
caMoMy HiIIPUEMCTBI, TAK 1 BUCYHYTHUMU ITOKYIIIAMUI
1 3aMOBHUKAMMU ITPU 3aKJTFOUEHHI JIOTOBODY.
BucuoBku. IIpoanasnizyBaBmu po60TH BUYEHUX,
o0 AediHiIii «r0TOBOT ITPOAYKINiI» BCTAHOBJIEHO:

BIJICYTHICTBb €QUHOTO TPAKTYBAHHA, 3HAYHI BIIMIHHOCT1
Yy BU3HAUEHHAX BUEHUMU — €KOHOMICTaMU 1 BUEHU-
MU — 00JIIKOBIIAMU, He BpaXyBaHHA CydYaCHUX TEH-
JIeHITil PO3BUTKY 1HHOBAIIill 1 TEXHOJIOTIH, HE B3ATO
JI0 yBaru 3MiHU y BUMOTax i CTaHAApTax, 3acTapilinit
TiJIXi[] 10 BpaXyBaHHsA eTaIriB BUPDOOHUIITBA 1 TECTY-
BaHHA, He BPax0BaHO Pi3HOMAHITTA SK CIIOKKUBAUIB,
Tak 1 nUIAxiB peasisarii. Ha ocHoBi mpoBegeHux mo-
CJTiKeHDb 3aIIPOIIOHOBAHO ONTUMAaJIbHE TPAKTyBaHHA
«T'OTOBOT MPOAYKIIi1» 3 TOUKHU 30Py OyXrajITepChbKOTO
00JTIKY IJIA TiAIIPUEMCTB, 110 3aliMa0TbCA BUPOOHU-
IITBOM: TOTOBA MPOAYKIIA — Ile aKTUB, AKUI ITPOMIIOB
yci eTanu BUPOOHUIITBA, HAJAHHA POOIT UM IIOCIIYT,
TECTYBaHH:A, Ta He MOTpebye MOAaJILIIION0 yI0CKOHA-
JIEHHA Ha MiIITPUEMCTBI — BUPOOHUKY, BIAIIOBIa€ BCiM
BUMOTaM, CTAHIAPTAM Ta HOpMaM, BUSHAYEHUX TAKIM
MiAITPHUEMCTBOM Ta/a60 CIIOKHUBAYEM, 1 € TOTOBUM IJIA
peaJtisarrii.
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OPTAHI3AL|IMHA KYJIBTYPA.
OCHOBHI CKJIAAOBI KYJIbTYPU MEHEA)KMEHTA

ORGANIZATIONAL CULTURE.
MAIN COMPONENTS OF MANAGEMENT CULTURE

AHoTaUif. Y CTaTTi po32/1gaoThCsl MOHATTS OP2AHI3ALIVIHOI KYIbTYpY Ta ii BMANB HA ePeKTUBHICTb gisiIbHOCTi Op2aHi3auii.
ABTOpP gOCAig)Ky€e OCHOBHI CKIAGOBI Ky/IbTYpU MEeHegXMeHTY, 30Kpemd LiiHHOCTI, MICito, Bi3ito, CTWIb igepcTBa, KOMyHikauito Ta
CTPYKTYpY op2aHi3avii. OcobnmBa yBaza npuginseTbcs posi 1igepcTBa Ta KOMYHIKAUil y popmMyBaHHi cipusTanBo2o poboyo-
20 cepegoBuLLd. OMMUCAHO 3HAYeHHs MONITUK, MPoLiegyp, MOTUBYBAHHS TA BUHA20POgXKeHHs y 3abe3neyeHHi npogyKTUMBHOCTI
NPALiBHUKIB. BUCBITAIOIOTbCA ACMEKTU HABYAHHS, PO3BUTKY TA KOPMNOPATUBHOI COLIANbHOI BIGMOBIganbHOCTI. PO32/11gaioThcs
MEXaHi3M¥ yrpaBaiHHS KOHPAIKTAMu Ta nigTpUMKK eTUKY B 0p2aHi3avii. CTaTTs nigkpecioe BaOX/IMBICTb CTPATe2iYHO20 M/1a-
HYBAHHSA, 2HYYKOCTI Ta aganTUBHOCTI /151 GOB2OCTPOKOBOR0 YCrliXy Op2aHi3auii.

KnrouoBi croBa: op2aHi3auifiHa Ky/abTypa, LiHHOCTI, MiCid, Bi3id, 7igepcTBO, KOMYHIKALid, MOTUBALIA, CTPATe2iYHe M/IaHy-
BAHHA, €THKA.

Summary. The article examines the concept of organizational culture and its influence on the effectiveness of the organi-
zation. The author examines the main components of management culture, including values, mission, vision, leader ship style,
communication and organizational structure. Special attention is paid to the role of leaders hip and communication in the for-
mation of a favorable working environment. The importance of policies, procedures, motivation and rewards in ensuring employ-
ee productivity is described. Aspects of training, development and corporate social responsibility are covered. The mechanisms
of conflict management and support of ethics in the organization reconsidered. The article highlights the importance of strategic
planning, flexibility and adaptability for the long-term success of an organization.

Key words: organizational culture, values, mission, vision, leadership, communication, motivation, strategic planning, ethics.

HMKJIAZ OCHOBHOIrO Marepiasy. Opramisamifina a TakKoXK AK KOMIIAHIA pearye Ha 30BHIIIHI 3MIiHH Ta
KyJIbTypa — Iie CYKYIHICTD IiHHOoCcTel, HopM, Bukiauku. Opramisarmiiina KyJapTypa Moke OyTU SK
IMePeKOHAHbD 1 TPAauUIliii, AKi (POPMYIOTh MOBEAIHKY  CBIJIOMO PO3POOJIEHOI0 KePIBHUIITBOM, TAK 1 CTUXINHO
CIiBpoOITHUKIB y KoMmawHii. Bona BusHauae, Ak Joau  c(hopMOBaHOI B IIPOIleci PO3BUTKY HiAIIPUEMCTBA.
B3aEMO/IIIOTH MI3K CO0010, AK MIPUNMAIOTHCA PillleHHsA, BoHa CTBOPIOE YHIKAJBHUM KJIIMAT B opraHisarii,
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BIITMBAIOYM HA MOTHUBAIlil0, MPOAYKTUBHICTH Ta 3a-
raJIbHUU YCITiX.

BaskuBuMm acnekToM opraHisariiiHOI KyJIBTYPH €
Micid KOMIIaHII, AKa Hagae CIIiBPOOITHUKAM UiTKe Po-
3yMiHHA TOT0, YOMY iCHYye opraHisamid i AKi Iiji BoHA
nparte gocAartu. ETuuHi craHmapTy BigirpawTh KO-
YOBY POJIb Y BUBHAYEHHI MTOBEIIHKOBUX HOPM BCEPEOUHI
koMmnauii. Puryasiu, cuMBoJTiKa Ta BHYTPIIIIHI TpaBuUjia
JIOTIOMATalTh 3MIITHUTH Il CTAHIAPTYU Ta MiATPUMYyBa-
TH KOPIIOPATUBHY 1IEHTUYHICTb.

Harapgaemo, mo Tunu opraHizamiifiHuX KyJIbTYP
CKJIAAIOThCA 3: KyJBTYpU Biaau (DayTuHA); KyJIbTY-
pu poJii (xpam-iepapxis); KyJabTypu 3aBHaHHA (Mepe-
JKa); KyJBTYPU 0co0U (30pAHA TaJIaKTUKA 1HTEJIEKTY;
«KyJbTypa» 0e3Biagid — aHTU-MeHeKMeHTy. (XeH/i)
a00 — KyJIBTYypU KOHTPOJII0, IHHOBAIITHOI KYJIBTYPH,
KYJIBTYPU CIIiBIIpalli, pPUHKOBOI KyJieTypu [3, 13; 4, 10].

JlimepcTBO € HeBix €eMHOI0 CKJIAJ0BOI OpraHisa-
ifiHO1 Ky/ibTypu. KepiBHUKH 3a1a0Th TOH 1 BU3HA-
YaTh CTAHJAPTUA NOBEIIHKU, CIAYTYIOUU TPUKIAA0M
IUIS THITUX CITiBPoOiTHUKIB. EdexrusHi gimepu sgarui
MOTHUBYBATU KOMAaHIy Ta 3a0e3reuyBaTu JOCATHEHHA
crpareriuaux 1eit. CriBpoOiTHUKM, PO3YMIOUH 1 IIPH-
MMaiouu KyJIbTypy OpraHisaliii, IPaIfooTh 3JIaroKeHO
Ta e()eKTUBHO, 1[0 CITPHSAE CTBOPEHHIO ITO3UTUBHOTO
IMIPKy KOMIIaHII Ha PUHKY.

ITosuTuBHa opranizaliiiHa KyJIbTypa J0IIOMarae
pPUBA0IIOBATH TAJIAHOBUTUX CHEIIAIICTIB 1 yTpuUMYy-
BaTH ixX Ha po6oTi. BoHa BIuMBae Ha TIpoIlecu Mpu-
WHATTA pillleHb, KOMYHiKalliio Ta inHoBartii. [linTpumia
3[J0POBOT0 OAJIAHCY MiK POOOTOI0 T4 OCOOUCTUM KUT-
TSAM CITIBPOOITHHUKIB € BAYKJIUBUM €JIEMEHTOM CHJIBHOL
KyasTypu. KpiMm Toro, KysibTypa opradisarrii cupuse
PO3BUTKY KOPIIOPATUBHOI COIiaJIbHOI BiIIIOBINAIBHOCTI,
1110 TIOBUTHUBHO BiT0OOPAKAETHCA HA PEITyTallil KOMIIAHII.

Oprawnisariiina KyJabTypa MOKe 3MiHIOBATHUCA ITifT
BILJIMBOM 30BHIIITHIX 1 BHyTpIiMIHIX (pakTopie. Basimso
MEePioAUYHO MPOBOAUTH OI[IHKY KYJIBTYPU Ta BHOCUTU
HeoOXxigHI kKopekTuBU. [lorana KyJETypa MoKe IIpU3Be-
CTH [10 BUCOKOI ILIMHHOCTI KaapiB i HU3bKOI MOTHUBAITII.
Ha xynerypy BruinBaioTh AK iIHAUBIAyaJIbHI, TAK 1 TPY-
MOBI I[IHHOCTI criBpobiTHKKIB. CoiBIpans Ta B3aeMo-
JIOTIOMOTA € KJIFIDYOBMMU aCHEKTAMU CYJILHOI KYJIBTYPHU.
Kysnerypa opranisariii Moske BigpisHATHCA B 3aJI€3KHO-
CTi Bif] TAJIy3i, perioHy Ta po3Mipy KOMIIaHii, ajie BoHa
3aBKIM € OCHOBOIO U1 (POPMYBAHHA KOPIIOPATUBHOI
1JeHTUYHOCTI.

Kynerypa MeHemxMeHTa CKIaIa€ThCA 3 TEKITBKOX
KJIIOUOBUX €JIEMEHTIB, KOJKEeH 3 AKUX Mae BayKJINBe
3HAYEHHA [IJIS YCIIIIITHOTO KePiBHUIITBA Ta PO3BUTKY
KOMIIaHil.

Ilepmuit 1 HaWBaKIUBININKA eJIEeMEHT — Iie JIi-
nmepcTBo. EderkTuBHI Jrifepu BU3HAYATH HAIIPAMOK
POBBUTKY OopraHisarlii, MOTUBYIOTH CITIBPOOITHUKIB Ta
3a0e3MeuyIoTh JOCATHEHHA CTPATEeriyHuX Iijiei. Bouu
BCTAHOBJIIOIOTH CTAHAAPTY MOBEIIHKU 1 CIIyKaTh IIPU-
knagom muid iHmmx [1, c. 65]. Ilerep @. dpykep ommcy-
OUM OCHOBHI IIPUHITANY e(DEeKTUBHOTO MEHEKMEHTY,

HIIKPECII0e POJIb JIIIEPCTBA TA BAMKJINBICTD OPieHTAITI1
Ha Pe3yJIbTaTH.

Hpyruii eiemeHT — 1e KOMyHiKaIlia. Bigkpura
1 uecHa KOMYHIKAIliA COPUAE KPaIoMy PO3yMiHHIO 3a-
BlIaHb, MiJIBUIILYE JOBIPY Ta 3MIITHIOE KOMAHIHUI TyX.
EderrrBra KoMyHIKaIliAg BKIIOYa€ 3BOPOTHUI 3B A30K,
1110 JTO3BOJISIE KePiBHUKAM Kpallle Po3yMiTu IToTpedu Ta
mpobIeMu CITiBPOOiTHUKIB.

Tperiit BasMBHIL eJieMeHT — Iie MoTuBaLisa. Crcrema
3a0X0Y€Hb 1 BUBHAHHA JIOCATHEHb CTUMYJTIOE CITiIBPOOITHY-
KiB /10 IIPOIYKTUBHOI mpaiii. Ba:kmBo cTBOprOBaTH yMOBH,
B AKUX KOKEH ITPAI[iBHUK BiJIyBa€e CBOIO 3HAUYYIIICTD Ta
0aunTh MOMKJIMBOCTI AJIA IIPO(ECiiiHOro 3pOCTaHHA.

YerTBepTuii €J1€eMeHT — Iie YIIPABJIIHHA 3MiHAMU.
¥ cyuacHOMY CBiTi 3MiHU BiI0yBAIOTHCA IIBU/IKO 1 4aCTO,
TOMY 3JaTHICTh OpraHisallii aganTyBaTUCA 0 HOBUX
YMOB € KPUTHYHO BaKJINBOI0. EeKTuBHI MeHemKepu
TMOBUHHI OyTH TOTOBUMMU /10 3MiH 1 BMITH BIPOBA/IIKY-
BaTH iX 3 MiHIMAJILHUMU BTPATaAMU.

ITsTuit emeMeHT — 1ie cTpareriuyHe ILJIAHYBAHHA.
Yitke 6aueHHA MalOyTHLOTO Ta JOBTOCTPOKOBI ITiJTi
IOIIOMAararThb OPraHisallil pO3BUBATUCA Ta I0CATATU
yerixy. CTpareriuse miaHyBaHHS BKIIIOUYAE aHAI3 PUH-
Ky, BUBUYEHHS KOHKYPEHTIB 1 BUBHAUEHHS KJIIOUOBUX
HAIIPAMKIB PO3BUTKY.

ITToctuii estemeHT — 11€ PO3BUTOK TTepcoHaTy. [HBec-
TUIII] B HABYAHHA TA MMiIBUIIEHHA KBA(IKAIlil CIIiBpo-
GITHUKIB TPUHOCATH BEJIVKI JIUBIEH/IA Y BUTJIA/I MiIBU-
IIeHHA TXHBOI e()eKTHUBHOCTI Ta JIOAJIBHOCTI 40 KOMIIAHII.
PosBuTok nepcoHay TakoK BKJIIOUAE CTBOPEHHA YMOB
UL Kap €PHOTO 3POCTAHHSA Ta IPOMECIHOr0 POZBUTKY.

CroMuil eJleMeHT — Iie opraHisalliiiHa CTPyKTypa.
Bona moBuHHA GyTH THYYKOIO Ta aJalTHUBHOI0, 1100
BigmoBigaTu morpebam 6isHecy i cipuAaTH eQeKTUB-
Hill po6oti komauau. {o6pe po3pobieHa CTpPyKTypa
3abesmneuye YiTKAN Po3-TIOiJT 000B’A3KIB Ta ePeKTUBHY
KOOPOUHAIIIIO Tiii.

BocbMmuii estemeHT — 11€ yIIpaBIiHHA KOHQITIKTAMUA.
Koudnixtu Hemunyui y 6ynp-skiit opranisaitii, aue
edeKTHBHE TXHE BUPIIIIEHHS MOYKe SMIITHUTH KOMAH/IY
1 mokparmuTu pobouy armochepy. Baximso maTu 4iTKi
IPOLIeAyPH JI BUPIIIEHHA KOH(QJIIKTIB Ta HaBYATH
CITIBPOGITHUKIB KOHCTPYKTUBHUM METOJAM iXHBOT'0
PO3B’A3aHHA.

Hev’'aruit enemenTt — 11e inHoBarrii. [TocTiitee BIoO-
CKOHAJIEHHS MPOIIECIB 1 TIPOIYKTIB € HEOOXITHUM IJIA
TiATPUMAaHHA KOHKypeHTocITpoMoskHoCTi. MeHemxepu
IIOBUHHI 320X0UyBaTH IHHOBAIIillHE MUCJIEHHA Ta CTBO-
proBaTH YMOBH /Jisl TeHEPYBaHHSA HOBUX iqei.

Hecartuii eieMeHT — 11e KOPIIOpPaTUBHA COIliaJIbHA
BifTIoBimanbHiCTh. KOMITaHisA MOBUHHA BpaxoByBaTH
BILJIUB CBOE1 MIAJILHOCTI HA CYCITIJILCTBO 1 TOBKIJLIIA,
CIIPUATH CTAJIOMY PO3BUTKY Ta OpaTH y4acTb y COIIi-
aJIbHO 3HAUYIUX IpoeKkTax. lle He TUIBKU MOKpAaIrye
1MiJIPK KOMITaHii, aje ¥ 3MII[HIOE i O3UITi1 Ha PUHKY.

TakuMm UnHOM, KyJIETypa MEHEIKMEHTA € KOMILJIeK-
CHOIO CHICTEMOIO, 1110 BKJIF0UAE PIBHOMAHITHI €JIeMeHTH,
AKI pa3oM COPUATL e(PeKTUBHOMY YITPABIIIHHIO TA
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po3BUTKY KoMmaHii. BasknuBo, 11106 Bci 11i eJieMeHTH
OyJIr B3A€MOIIOB I3aHUMH 1 MiATPUMYBAJIN OUH OJTHO-
ro, CTBOPIOIOUM I'apMOHIMHY i IIPOAYKTUBHY OpraHisa-
OilHY KYJIBETYDY.

BucHoBKH. Y cTaTTi MiIKPECIIEHO BAKIUBICTE OP-
ra"izanifiHol KyJbTypu fK (QyHIAMEHTY YCITIIIHOI [Ii-
ATBHOCTI OyOb-AK01 KoMnaHii. BusHaueHo, 1110 0CHOBHi
CKJIQ/IOBI KYJIBTYPU MEHEMKMEHTY, TaKi AK I[IHHOCTI,
Micis, Bi3is1, CTHJIb JIilepcTBa Ta e(eKTUBHA KOMYHIKA-
I1ifA, € KJIIOUYOBUMU eJIEeMEeHTaMU JIJ1A TIOCATHEHHSA CTpa-
Terivyuux Iijeit. Poss stimepiB y (hopMyBaHHI CIIPUATIIN-
BOr'0 pOO0OUOro CepeioBUIlla Ta MOTUBALIII IIPAIliBHUKIB

He MoxKe OyTu niepeortinera. [losrituku Ta mporeaypu
3a0€e3MeuyTh CTATICTh 1 BHOPAAKOBAHICTD Y JifAJILHO-
cti oprauizanii. HaBuaHHA Ta po3BUTOK MEPCOHAILY
CIIPUAITH IIABUINEHHIO KBAIi(iKaIlii Ta roOTOBHOCTI
oo smiH. KopmoparusHa coriajbHa BiAIOBIAAIBHICTE
Ta IOTPUMAaHHA €TUYHUX HOPM MOCUJTIOIOTE I0BIPY /10
oprauizairii 3 60Ky KJIieHTIB i napTHepiB. 'HyUKicTh
1 aIaNTUBHICTH B YyIIPABIIIHHI J03BOJIAIOTH OpraHisa-
il e()eKTUBHO pearyBaTh HA BUKJIUKNA 30BHIIITHBOTO
cepenoBuIa. ¥ TiCyMKYy, TapMOHIiIiHA OpraHisalliiina
KYJIBTypPa € 3alI0PYKOI0 JJOBrOCTPOKOBOTO YCITiXy Ta CTa-
JIOT0 PO3BUTKY KOMIIAHII.
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KOHLIENTYAJIbHO-TEOPETUYHI OCHOBU
EKOJI0r0-EKOHOMIYHOT ONTUMI3ALLIT B YMOBAX
NEPEXOY EKOHOMIKW 0O CTAJ10IO PO3BUTKY

CONCEPTUAL AND THEORETICAL BASIS OF ECOLOGICAL
AND ECONOMIC OPTIMIZATION IN THE CONDITIONS OF
ECONOMIC TRANSITION TO SUSTAINABLE DEVELOPMENT

AHoTaUif. 3aNpoBaAgKeHHs CTAHJApPTIB 3 eHep20edeKTMBHOCTI Ta biocepHoi CyMICHOCTI B eBponeiicbknx KpaiHax goseam
CBOIO GI€EBICTb LOJO CKOPOYEHHSI HE2ATUBHOR0 BI/IMBY iHXXeHepHOI IHPPACTPYKTYpyn Ha GOBKINIS. AHAAI3 pilleHb 3 MPaKTUYHOI
peanizauii aHan02iYHMX 3ax0giB B YKPaiHi 3aCBIgUYE, O MEeXAHI3MM LiHOYTBOPEHHS | TOP2iB/li BUKMJAMMU MPOGYKTIB 320PAHHS
nanve B atmocgepy notpebyioTb KOPeKTUB. BUpillieHHs 3a3HayeHnx npobiem 3aknagae 0CHOBY GJisi eEKOHOMIYHO20 3pPOCTAHHS
B gepXxaBi, O3BO/ISIE HAKOMMUYYBATHM KOLITHM G/ 3aXMUCTY GOBKi/A, 3abe3reyye cowianbHy cTabiibHICTb TOLO.

Knio4oBi cnoBa: knimart, napHUKOBI 2a3u, TeMnepatypa goBKinas, BUKUgU B aTMoCdepy, Bya/1eLieBuii nogaTok, MpUpogHuii
203, BApTiCTb NAANB, HOPMATUBHO-MPABOBI AKT!.

Summary. The introduction of energy efficiency and biosphere compatibility standards in European countries has proven
its effectiveness in reducing the negative impact of engineering infrastructure on the environment. Analysis of solutions for the
practical implementation of similar measures in Ukraine shows that the mechanisms for pricing and tradingine missions of fuel
combustion products into the atmosphere need adjustments. Solving these problems lays the foundation for economic growth
in the state, allows you to accumulate funds for environmental protection, ensures social stability, etc.

Key words: climate, greenhouse gases, environmental temperature, atmospheric emissions, carbon tax, natural gas, fuel

costs, regulatory legal acts.
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HOCTaHOBRa mnpoGemu. KoHileHTparii 0CHOBHIX
NapHUKOBUX IasiB: miokcusy Byrieiio CO,, merany
CH, Ta okcuny miasory N,O Hapasi 3HauHO IepeBuIIy-
FOTh ialas3oH KOHIIeHTpAaIliil, 3adikcoBaHnX y KepHAX
awsony 3a octauHi 800000 pokiB, a TeMnu iX 3pOCTAHHA
e 0esnpenenenTanmMu ocranui 20000 pokis. 3 mouar-
Ky CUCTeMaTUYHUX METEOPOJIOTIUHUX CIIOCTEPEIKEHD
y 1958 p. KoHIIeHTpAIliA BYTJIEKUCJIOTO a3y — HaWO1IbIIT
BayKJIMBOT0 aHTPOITOTEHHOT0 CepeT iHIHUX — B aTMocde-
pi migBummiaacs oiibire, HixK Ha 20% 1 IIpUOJIM3HO HA
40% — 3 1750 p. Konrneurpariis Mmerany B arMocdepi
36ispmitaca Ha 150% y 1opiBHAHHI 3 TOIHAYCTPiaIb-
HUM TMEePiooM, a KOHI[EHTPAIlIA OKCUIY Aia30Ty — Ha
20%. OCcHOBHUMY TIPUYUHAMU iX 301/IbIITIEHHSA € 6e3I10-
CepeHbO MIAIBHICTD JIIIUHY, 3a0pyTHEHHA JOBKIJIJIA
BHACJII/TIOK BUIO0YTKY, TPAHCIIOPTYBAHHA Ta BUKOPU-
CTaHHA OPraHIYHUX MAJIUB, 3POCTAHHA ILIOIIl CMITTE-
3BaJINII, MacoBa BUPYOKa JIiCiB, BUKUAY Y CiJIBCHBKOMY
rOCIIOIAPCTBI TOIIIO.

PesynbraTu moctigpKeHb CBiTYATH TIPO TeE, IO Telle-
PIIIHIIT PICT cepeaHBOl TEMIIEPATYPU Ha TIJIAHETI He €
VHIKQJIBHUM Yy icTopii jtoncTBa. B emoxy nuHO3aBpiB,
Hanpukiasm, Oysio mpubiusuao Ha 70 °C Terurimne, HiXK
terrep. [Ipore BUHUK HOBUI KiIiMaTAUUHUN (HaKTOpP —
moci HebaueHe 301JIbIIIeHHA KOHIIEHTPAIIll TaPHUKOBUX
ragiB, 3aBOAKYU YOMY I HiIBUIYETHCA TEMIIEpaTypa.
HagiTs 3pocTaHHA HA OWH IPAJIyC BiIirpae MeBHY POJIb:
AKIo TeMieparypa jgoguau 36,6 °C — BoHA 370pO-
Ba, a akmo 37,6 °C — Bxxe xBopa. I 0CKUILKN BUKUAU
HEMOJKJINBO CKOPOTUTHU OApasy, Ile 03HaJae, M0 Hac
OUiKye UMM/IaJIi, TUM Oibllle 3POCTAHHA TEeMIIepaTy-
pu. BinmosiHo, HEMOKOITH MEPEAyCiM He TeIepilrHs
cuTyariid, a MaibyTHe. Ajie HAHOLIbIIE HETIOKOITh 30B-
ciM He MOTeIUIIHHA, 60 AKII0 BOHO IIOBLILHE Ta M'AKe,
TO HE CTAHOBUTH AK0ICh 3arposu. Ha kayib, Mu MmaeMo
cpasBy 31 3MiHOI0 Bciel KiriMaTuyHOI cucteMu. I'ostoBHE
JIMX0 — 30LJIBIIIEHHA YaCcTOTH Ta IOTYKHOCTI Hebe3reu-
HUX KJIIMATUYHUX ABUII, [0 TiITBEPIKYETHCA TIPA-
MUMH CIIOCTEPEKEeHHAMI OCTaHHIX mecsaTupiu [1-3].
I 11B0ro0 IMIJTKOM MOCTATHEBO [1JIA 3aIPOBAIKEHHS 3aX0/IiB
3 eHeproe(eKTUBHOCTI Ta eHePro30epeKeHHA, POSBUTKY
BIJTHOBJIIOBAHUX [KepeJI eHeprii, Mo/IepHis3allii TpaH-
CIIOPTY, II[0 Hapasi € BKpail HeoOXiTHUM i 6e3 «3MiHU
KJIIMaTy».

AnaJtia ocTaHHIX MOCTIIKeHb i myOGJikamiii.
3MiHu, 10 BiAOYyBAKOTHCA B CyYACHOMY CBITi, 3yMOB-
JIIOI0Th HEOOXITHICTh KPUTUYHOI'O0 IIePeoCMUCIeHHS
He TiJIbKU 6araThboX iCHYIOUUX TEeOopiii Ta iCTOPUUHUX
TIOTVIA/IB, ajie 1 MOIIYKY CBOEPITHUX KOHIIETITYaJIbHUX
MTIXO0/1iB PO3POOKHU HOBOI MAPAUTMU CYCITLIBHOTO PO3-
BUTKY. ] 7100aJ1bHE OTEILTIHHA 1 3MiHA KIIIMaTy BiKe He
PO3IAIAITRCA, K CYyTO €KOJIOTIUHA IIpobiiemMa, a Oiib-
1I1e — AK eKOHOMIUHA 1 corfiajibHa. I AKIINo JII0ICTBO He
Oy/ie BXKMBaTU 3aX0IiB 31 3HMKEHHA BUKUIB TTAPHUKO-
BUX T'asiB BiKe ChOrOIHI — 3rofoM Brpauarume 5—20%
BaJIoBoro BHyTpimHbOTO TIpoaykry (BBII) mopiuno
BHACJII/IOK BTPAT y CLIbCHKOMY T'OCHOapPCTBi, 30UTKIB
BiJT 111e G1JTBII0T KIJTBKOCTI TTOTYKHIIINX CTUXIMHUX JINX,
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HecTayl ITUTHOI BOAU 1 BOJHOYAC ITIABUIIEHHA PIBHSA

CBITOBOT0 OK€aHy TOIIIO.

B icropii sroackKoi KyJIbTypu 6araTo CKasaHO Mpo
rapMoHir B mpupomi. TBopels BueHHs 11po Giocdepy
B.1. Bepuancekuii [4] BBakas, 1o y 6iocdepi Bce Bpa-
XOBYEThCSA U BCe MTPUCTOCOBYETHCA 32 TUM K€ ITiIITOPSA/I-
KyBaHHAM Mipi Ta TapMOHIii, AKY MU 6aUUMO y CTPYHKUX
pyxax He0eCHUX CBITHJI i IIOUMHAEMO 6AYNTU B CHCTE-
Max aToOMIB PEUYOBUHHU I aTOMIB eHeprii. 3a Teopiero
B.1. Bepuancekoro 6iocepa — 11e riio6ajibHa equHa
cucreMa 3eMJTi, fe icHye a60 KoJin-Hebyab iCHyBaJIo
JKUTTA 1 BECh OCHOBHUM XiJT T€OXIMIYHUX Ta €HePreTuu-
HUX MIEPEeTBOPEHDb BUBHAUAETHCA JKUTTAM.

Jliomuua HeOyBaJi0o MPUCKOPMIIA KOJI000IT IeAKUX
PEYOBUH — POJIOBUIIA KOPUCHUX KOTIAJINH, AKI ITPUPO-
J1a HAaKOIIMYyBaJia MiJIbIOHU POKIB, IIIBUIKO BUYEPITY-
0ThCA. JIIoMHAa MBUIKUMU TEMIIAMU BUKOPUCTOBYE
COHAYHY eHeprii «MUHyIuX Oiocdep», HAKOITUUEHY
y TPAOUIIHHUX MajIuBax: BYTLILIi, Ha(Ti, IIPUPOITHO-
My rasi TOII0, BOHA BUBLJILHSAE €HEPTII0, 1[0 MiCTUTHCA
B ypawi. Bce 11e 3061/1bIlIye HEBPIBHOBAMKEHICTE Oiocepu.
B.1. Bepuagacekuii [4] migpaxyBas, [0 B aHTUYHI Yacu
JIIOTY BUKOPUCTOBYBAIU Jiniie 18 XiMiUHUX eJIEeMEHTIB,
y XVIII ct. — 29, y XIX ct. — 62, HA mouaTKy XX CT. —
yxe 89 ejleMeHTIB, 1110 € B 3eMHii Kopi. OKpim Toro, JTf0-
IVHA HABYUJIACh OTPUMYBATH TaKi 1HTPEIi€HTH, AKUX
y IpUPOJIi 30BCciM HeMae (HATIPUKIIA, PATiOaAKTUBHIL
Iy TOHI, TEXHEI[il TOIIIO).

MerTo10 cTaTTi € BUpilIeHHA TPobIeMu parioHalb-
HOT'0 BUKOPUCTAHHSA B YKPAiHI HAABHUX €HePreTUYHUX
pecypciB, 30KpeMa IIPUPOTHOTO rady, MiABUIIEHHS PiB-
HA eHepreTUYHol e()eKTUBHOCTI Ta €KOJIOTIUHO1 Oesrie-
KU, 1[0 HEMOXKJIMBO 0e3 pe)opMyBaHHS MTOAATKOBOTO
3aKOHO/IABCTBA.

Buxiang ocHoBHOro Marepiasry. Pamkxosa KouBeH-
i 31 3MiHU KiIiMaTy Oysa mpuiiaara me y 1994 p. Ki-
OTCHKHI IIPOTOKOJI € MI?KHAPOIHO0 yTo/10t0 10 PamMkoBoi
rouBeH1ii OOH i BcTaHOBIIIOE 000B’A3KM HA 3HUKEHHS
BUKUW/IIB TTAPHUKOBUX ragiB [JIA PO3BUHEHUX KpalH Ta
KpaiH 3 mepexiTHo eKoHoMiKoIo [5]. Bin HaOyB unHHO-
ctiy 2004 p. i 10ro 0OCHOBHOIO METOIO € came cradiiiza-
I[is KOHI[EHTPAIlil TapHUKOBUX T'a3iB HA TAKOMY PiBHI,
AKUN 0U moliepequB HebOe3IeuHUI BILIUB isJIbHOCTI
JIIOQUHY Ha kJiMatudHy cucremy. IIporarom 2008—
2012 pp. yci Kpaiuu MOBUHHI OyJi 6 3HUSUTU BUKUAU
HapHUKOBUX TadiB Ha 5% Bix piBHA BUKUAIB B 1990 p.

Yrpaina mignucana Pamkosy Kousenrito OOH 3si
aMiHM Kirimary i parudikysasia KioTcbkuii mpoToxo,
TakK AK BXOAWJIA JI0 ABANIATKU HANOLIbIINX 3a0pyad-
HI0BauiB mianeTu Bukugamu CO, (craHOM Ha IIOYATOK
1990 p.), i ToMy TakoK Hece BiAIIOBIIAJIbHICTH 3a Ha-
CJTITKY TVI00AJTLHOI 3MiHH KJTiMATYy.

Mexanisamu peautizarrii KioTcbkoro mpoTokosty mo-
CTATHBO THYYK:

1) GesmocepeqHbO BYTJIEI€BUI ITOATOK: IIPAMUIA
II0ATOK Ha BMICT BYIJIEI}0 Yy BUKOITHOMY IIaJIVBI
(BCcTaHOBIIIOE YITKY IIIHY Ha ByIVIEIb, 320X0UyI0UN
3MEHIIIyBATH BUKUIHU B aTMocdepy);
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2) Tak 3BaHI «MeXaHi3MU YNCTOTO PO3BUTKY» — MPOEKTH
«CITIJTLHOTO BITPOBA/IKEHHA» BUKOHYIOTHCA B Kpa-
iHax, 110 PO3BUBAIOTLCA Ta/ab0 B iHIINX KpaiHax,
AKL TAKOK B3AIM 3000B’A3aHHA 100 3MEHIIIeHHA
BUKU/IIB MAPHUKOBUX I'a3iB (ITPOEKTHU € EKOHOMIUHO
BUTITHUMY 060M TTapTHEpaM: IiIIprUeMCTBa/Kpai-
HU, AKI IPUHAMATh IIPOEKTH, OTPUMYIOTh YACTKOBE
(hiHaHCYBaHHA 32 PAXYHOK ITPOMAKY SHIKEHD BUKH-
[iB, a KPATHU/IAIIPUEMCTBA, AKI KyIIyIOTh, MAIOTh
€KOHOMIUHY BUTO/IY, 60 Ha JOCATHEHHS I11e 01JIBIIol
eHeproe(eKTUBHOCTI Ha IX ITIAIIPUEMCTBAX TOTPIOHO
IOKJIACTH OLIBIINX (pIHAHCOBUX BUTPAT);

3) MiKHapOOHA TOPriBJIA KBOTaMH (AKIO KpaiHa Iie-
peBuKOHAIA CBOI 30608’ A3aHHsA 3a KioTchKuM mIpo-
TOKOJIOM 1 JOCATIIA OLIBIIOro, uuM 5%, SHUKEHHA
BUKHIIB, TO BOHA MOJKEe IIPOJATH PISHUII0 1HIITIH
Kpaimi).

OcraHHiM MexXaHi3MOM 1 CKOpHCTaJIach YKpaiHa.
IIpaBma, oTrpuMasia KBOTH He 3a PAXyHOK I1JIECIIPA-
MOBAHOI TIOJIITUKU yPAMLY, 8 BHACIIIOK cOagy Ta IIo-
JIAJIBIIO1 PECTPYKTYPHU3allil eKOHOMIKHU MicJd HAOyTTA
HeszamexkHocTi y 1991 p. 3 2009 mo 2012 p. gep:xasa
3MorJIa MPoIaTH KBOT HA BUKUIY IAPHUKOBUX rasiB HA
470 murH. eBpo. Hali6ipmuM mokynmneM yKpaiHChbKUX
kBoT crasia AmoHiA. 3 1ux KoIITiB 6yJI0 3aIJIAHOBAHO
Burpatutu 380 MJIH. €BPO HA CKOPOYEHHA BUKUIIB
HapHUKOBUX rasiB i, BiqMoBigHO, oTpuMatu 120 Twuc.
T CO, ckopouens. Ile cTaHOBUIO YACTKY GJIM3BKO
0,03% Bifg 3araJibHOTO 0GCATY BUKU/IIB ITAPHUKOBUX
ragiB B YKkpaiui. [{yia mopiBHAHHA, B Uexii Ha TPOEKTH
eHeproe(eKTUBHOCTI B JKUTJIOBOMY CEKTOPi meprka-
BOI0 OyJ10 BU/IJIEHO 6JIM3bKO 1 MJIpA. €BpO, 1[0 03BO-
JuI0 oTpuMaru 1MiH. T ckopoueHHa Bukumis CO,.
Bisein getanbHMIT OIJIA 1010 BUKOPUCTAHHSA KOIITIB,
OTPUMAHUX Yy paMKaX MiKHAPOIHOI TOPTiBJIi KBOTAMU
IIPOTATOM IIePIIIOT0 mepioay il KioTcbKoro mpoTokosry
B Ykpaini, BkazaHo y [6].

IIpoekTu «CHiJIbHOT'O BIIPOBAMKEHHI» TAKOMXK aK-
TUBHO PeaJTi30ByBaJIiiCA B Aep:kaBi y 1ei yac. Bewo-
ro YCHIITHUX IIPOEKTIB 6yJio 276, BUIyIIeHO 0iJibIne
431 minH. T CO, — eKB. OMUHUIIb CKOPOUEHHS BUKU/IIiB
Ta 3aJryyeHo iHBecTuIliii Ha 920 MiH. €Bpo (1A TI0-
piBaaHHA y 2011 p. 3araneni Bukugu CO, B Ykpaini
cranoBusi 401 mure. T). Cepef MpoekTiB OyJiu Taki:
YTHIIi3aIlidA IaXTHOTO0 MeTaHy, KOMOiHOBaHe BUPOOHU-
IITBO TeILIA Ta eJIEKTPOeHepPrii, eHeprosdepekeHHsA, 30ip
Ta yTUIi3alliA MEeTaHy 3 TOJIITOHIB TBEPAUX IT00YTOBUX
BIJIXO/IB, BITHOBJIEHHSA CHCTEM TEILJIOIOCTAYaHHA TOIII0.

Moo perymntoBaHHA I[iH HA 3a0pyAHEHHSA OBKiJI-
JIA BUKUaMU IAaPHUKOBUX T'asiB, TO CJIi] BKa3aTu, 1110
TI0/TIATKOBI 30008’ A3aHHA, HATTPUKJIA/I, HA BUKHUIU ByT-
JIEKUCJIOT0 Tady B arMocdepy 3aIUIIaIuCh YU He Hall-
MeHIIuMHU y cBiTi — stutie 0,33 rpH./T.

Kiorcepkuit mpoTokos y Ti yacu GyB €IHMHO Mi-
HAPOIHOI0 YyTo/0k0, 1[0 3MYIIIyBajia KPaiHu BKJIaaTh
KOIIITHU B IIOJIITUKY Ta 3aX0[U 31 3HWKEHHS BUKUIIB
IAPHUKOBUX TasiB. 3a J0IIOMOI0I0 IHYYKUX MeXaHi3MiB
(umcTUil PO3BUTOK Ta CITIJIbHE BITPOBAPKEHHA) OyJI0

3apeecTPOBAHO MPOEKTIB 3 00CATOM 3HIKEHb BUKHUIIB
NapHMKOBUX raais Ginbmre, Hixk Ha 1 Miupa. T CO,,.

3 yacom KioTChbEMII ITPOTOKOJI ITIEPETBOPUBCA HA
3BUYANHUN MeXaHi3M [IJIA OTPUMaHHA TPUOYTKIB BiJT
TOPTIBJII KBOTAMU — TaKuii cobi 6idHec Ha exostorii. [Tpu
migroToBiti y 1997 p. ocHOBHUX T10/10:KeHB Ki0TCHKOTO
IIPOTOKOJIY TIePIIOUeProBrM 0yJI0 3aBIaHHA TPOCTO PO3-
mouarTu 11ock pobutu. I mocrasieHa mera 11010 5%-ro
BHIKEHHS BUKUJIIB MAPHUKOBUX ra3iB PO3BUHEHUMU
KpaiHaMu B I[LJIOMY BUKOHAHA, ajieé JOMOBUTUCH PO
O1JTBIILYy YacTKy TOfi OyJI0 HepeaJbHUM, TAK AK PiBEHb
3HAHb TA YCBIIOMJIEHHA MTPO0JIEMU «TEILJIOBOT0» 3a0py/I-
HEHHsI T0BKLLIA 6yJsiu 30BCiM iHAKIIIMU. AJie IIPOTOKOJI
3po0buB HabaraTo GLIbIIe — BiH MiTHAB KJIIMATAYHUN
pyXx Ha HOBUIi piBeHb. MisibApaU moJiapiB Oysio Bumi-
JIEHO Ha KJIIMaTUYHY HayKy Ta ocBitTy. Hapasi y cBiTi
IPOBOAUTHCA BeJIMKA KiJIBKICTH 3aX0[iB, 30KpeMa, i
3 PUHKOBOT'O BPETYJIIOBAHHSA BUKUJIIB — TOPTIBJIi.

¥ 2012 p. posmoyasiock 00TOBOPEHHSA HOBOI KJIiMa-
TUYHOI yTOH, AKA TIATHMeE 110 3aKiHdeHHI0 KioTChbKo-
ro mpoTOKoJIy, To0TO Ticisa 2020 p. Bona crpaMona-
Ha Ha JOCATHEHHA IJI00aJIbHOT MEeTU — JBOKPATHOTO
sHmKeHHA BUKMIiB 1o 2050 p. CBiToBi Jligepu MawTh
€IVHY IYMKY, 110 KJTIMaT 3MiHIOEThCA 3aBIAKHU JIFOIUHL
¥ CJTi 3HU3UTHU BUKUIM TAKKUM YUHOM, a0 ryiobajibHa
TeMIleparypa He migHsaca 6uteI, HiK Ha 2 °C, a 11e
Kpaiie, 611l paguKasbHinme — He 2, a Ha 1,5 °C. Ie
¥ cTajo0 OCHOBHUM 3aBHaHHAM I1apusbkol KIiMaTHIHOL
yromu, IpuiHATOI KoHceHcycoMm 12 rpymua 2015 p. Ox-
PiM I1bOT0, HEOOXITHO aTANTyBATUCA /10 3MIHU KJIIMATY,
MTIBUIILYIOYN CTINKICTR; 1 TpuBecTH (hiHAHCOBI TIOTOKHM
Y BIATIOBITHICTB [I0 «TPAEKTOPI1 HUBHLKUX BUKU/IIB Iap-
HUKOBUX I'asiB 1 CTIHKOro A0 3MiHH KJIIMaTy PO3BUT-
Ky». Ha Binminy Big Kiorcskoro mporokosty [lapusska
xXapTia nepeadadae, 1m0 30608’ A3aHHA 31 CKOPOUCHHS
MIKIJJIMBAX BUKUIIB B arMocdepy 6epyTh Ha cebe yci
0e3 BUHATKY Jep:KaBy, He3aJIesKHO Bif] PIBHA iX €KOHO-
MIYHOTO PO3BUTKY. YKpaiHa mifnucana Yyroay 22 KBiTHA
2016 p., a Bepxosua Pana parudikysasa ii 14 aunsus
2016 p. [7].

Yuunocti Yroga Habysa 4 nucronama 2016 p. mic-
J4 11 parudikamii 55 croporamMmu PaMKoBOI KOHBEHIII1
OOH mpo 3miHy KiliMaTy, Ha YaCTKY AKAX IPUIIAIAII0
Ha TOl uac He MeHIIe 55% 00cATIB MI00aIbHOI eMicii
MapHUKOBUX rasiB. KpaiHu-mignucanTu 30608’ A3aJI1Ch
SHIKYBATU BUKUIMU MTAPHUKOBUX rasiB MO BiTHOIIEH-
HI0 10 moKa3HuKa 32 1990 p. nIuIAxoM 3aTpoBaPKeHHA
Tak 3BaHux HarjonaisHo BusHauenux BHeckis (HBB).
HBB npuiimae KoskHa KpaiHa qoOPOBLJIEHO HA TEPMiH
5 POKiB, micJiA Yoro Big0yBa€eThCA 1X MEPEIVIA/ Ta IPU-
WHATTA HOBUX 30008’ A3aHb.

Y 2019 p. B €BpomrapsiaMenTi OyB IpeACTABICHUH
E€epomeiicernii enennit Kype (€E3K), axuii sarBepaus
PYX A0 KJIIMAaTU9YHO HEUTPATBHOT0 €BPOITEiCHKOT0 KOH-
tuneHty y 2050 p. [8, 9]. OcHoBHOIO f10r0 METOIO € IIepe-
TBOperHsa €Bporu mo 2050 p. HA HMEePIIHii KIiMaTHIHO-
HeUTpaJIbHUII KOHTUHEHT, TOOTO Micile, Je yCi BUKUAU
MapHUKOBUX I'a3iB, CIPUYMHEHI JIFOICHKO0 JIAILHICTIO,
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IMOTJIMHATUMYThCA €KOCUCTEMAaMM Ta TEXHOJIOTIAMU
YJIOBJIIOBAHHSA 1 30epiraHHA BYIVIEITO.

Bigmosigao qo Ipyroro HaiioHaJILHO-BU3HAYEHOTO
Buecky (HBB2), Vkpaina HarjijieHa 3HUSUTU BUKUAU
CO, na 35% mo 2030 p. Bix pisaa 1990 p. [10]. Lie ne
IOCUTH aM0iTHA I11J1b 1 BOHA CTABUTH MiJl CYMHIB MOXK-
JIUBICTH JOCATHEHHA KJIIMATUYHOI HEeHTPAJIBHOCTI [0
2060 p. ITouarkoBuit HBB mepen6auaB ckopoueHHsA
Yxpainor sukuais CO, na 40% mo 2030 p. 6e3 ypaxy-
BaHHA arpoCceKTopy Ta JIiCOBOTO TOCHOAapPCTBA.

Mopiuna xkoudepenria Opranisamii O6 equanUx
Hamiit (OOH) 3 nutanb 3MiHM KjIiMary, BiqoMa SK
«Konpepenmnia Cropia» abo «COP», 36upae cBITOBUX
JizepiB, JAeJieraTiB KpaiH, IPOMAaChbKICTh Ta Me/ia OJIsd
ITIOCATHEHHSA KOHCEHCYCY IIO[0 BUPIIIEHHS IIpobiieMu
aminu kirimary [11]. ITounnaroun 3 COP21 y 2015 p.,
ocuoeHua yBara COP 3ocepemieHna Ha BUKOHAHHI IT0JIO-
seHb [lapusbkol yrogu.

BpaxoByrouwn, 1110 BUKUAU BiJ CIIATIOBAHHA BYTLJI-
JiA, HadTH i Tady € OCHOBHOK ITPUUYNHOI KJIiMaThd-
HOI KpH3H, Bpaskae TOM (PaKT, 10 BIIEPIIe JIKIIe Ha
COP26 Tekcr 3akawouHoro pimenHsa (cover decision)
MICTHB 3rajiKy [P0 BUKOIIHE ITaJIMBO, & CTOPOHU JOMO-
BUJIVCA IPUCKOPUTHU «3YCUJLJIA, CIIPAMOBAHI Ha ITOCTY-
II0B€ CKOPOYEHHA HEKOMIIEHCOBAHOI0 BUKOPHCTAHHA
BYTLJILHOI €HePreTUKH Ta MOCTYIOBY BiJIMOBY BiJ Hee-
(bexTrBHUX cyOCHUIiil HA BUKOIIHE IIAJIBO».

IToctynoBa BigMoOBa Biji BUKOITHOT'O ITAJTNBA 0OTOBO-
PIOETHCA AK YACTHUHA IITUPIIIOr0 eHePreTHYHOTO ITaKeTy,
AKUH TAKO0K BKJIIOUAE ITLJT1 {010 POSIIHUPEHHA BUKOPU-
CTaHHA BITHOBJIIOBAHUX [;KepeJI eHeprii Ta IIiBUIleH-
HA eHeproedekTuBHOCTI. [JoCATHEHHA TOMOBJIEHOCTI
IIIO0 LTI 3 BITHOBJIIOBAHOI €HEPTeTUKH CTAJIO BAYKIIM-
BuUM KpoxoM Brrepen Ha Cawmiri srimepis G20 y BepecHi
2023 p., me wnenu G20 TOMOBUIINCA «ITPOHOBIKYBATH
1 320X0UyBaTH 3yCUJLJIA, CIIPAMOBAHI Ha TIOTPOEHHA TI0-
TYKHOCTEH BiTHOBJIIOBAHOI EHEPTeTUKU B YCHOMY CBITi».

HeBigpuBHO Bij MATAHHA BTPAT TA 30UTKIB, a TAKOMXK
(iHaHCOBOI HOIIOMOrM, HA IOPIYHUX KOH(EPEeHIIAX
3 MIUTAHb 3MiHU KJIIMATy 0OTOBOPIOIOTHCA MPO6JIieMu
IIIOJI0 afarTartii 0 Takux 3MmiH. [{J1a mepeBakHO1 OLTb-
mrocti kpaiu I'1o6ansHoro ITiBaHA BpasauBicTh 40 KITi-
MATHUYHOI KPU3U — I[€ BiKe PeasIbHICTh.

ITocrittauit komirer 3 inamcis (IIKD) napasi rorye
3BIT IIPO 3060B’sI3aHHA PO3BUHEHNX KPATH ITOIBOITH (i-
HaHCyBaHHA aganTailii 3 piBua 2019 p. go 2025 p., Ak
OyJio moromxero Ha COP26. ®inancyBaHus aganTarii
3HAYHO BifcTae Bif HEOOXiMHUX 0OCATIB 1 € Mi3epHUM
MOPiBHAHO 3 MaibyTHiMu morpebamu. Hampuknas,
y 2022 p. IIporpama OOH 3 HaBKOJIUIITHBOTO Cepemo-
BUIIA OL[IHMJIA IIOPIYHI afaIlTaIfiiHi moTpedu KpaiH,
110 po3BuBaiTheA, y 160-340 mupa. $US mo 2030 poxy
1 315-565 mupm. $US — mo 2050 p. [Iuia mopiBHAHHA:
MixxHapomHuil BATIOTHMHM (DOHT OITiHIOE CyOCHTil HA BU-
KOIIHE IIAJIMBO ¥ CBiTi B poamipi 7 Tpia. $US y 2022 p.

IToBHOMacIITaOHA BifiHa Pocii mpotu YKpainu Tex
Mae BILJIMB Ha KJIIMAaT, ajie Il BUKUAKU 3a3BUJaii 3ajIi-
MIAI0THCA 11032 PAMKaMU HAI[lOHAJIBHUX 3BiTiB KpaiH.
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3 BiliHoOI0, omfiHITBECA y 120 MH. T CO, exBiBasIeHTY.

Ile mpubausHoO BiAMOBiIAaE 3araIbHOMY PiYHOMY 00CA-

Ty BUKHUIB y Takiii KpaiHi, AK, HaNpukjamn, beabris.

Kpaina-arpecop moBMHHA IIOHECTH BiAIIOBIAAILHICT 3a

I1i BUKHU/IM, 8 TAKOK 32 MANOyTHI BUKHU/IH, SKi 0B A3aH1

3 BIJHOBJIEHHAM 00 €KTiB Ha TEPUTOPil YKpaIHU, AKI

OyJI TOIIKO/I?KeH1 BiICBKOBUMU IIMU — ITPUOJIU3-

Ho 50 muH. T CO, exBiBajieHTy. 3arajoM BUKUIU Bif

BOEHHUX [Iil1, BKJIFOUAI0YN BOECHHI KOH(IIIKTHA, MOMKYTb

CTAaHOBUTH 3HAYHY YACTKY IJI00aJIbHUX BUKUIIB IIap-

HHUKOBUX rasiB, MocATamdu 0JIu3bKo 5,5%.

Y 2021 p. ouemr Hix 100 KpaiH, BKIOYHO 3 YEpa-
iHo®o, mosryumiiucsa fo imimiatuBu Global Methane
Pledge, sixa miepembauae cCKOpoueHHA BUKHUIIB MeTa-
Hy (AK OQHOTO 3 Ipynu MapHUKOBUX rasiB) HA 30% 1o
2030 p. Big piBua 2020 p. diaa Ykpaiuu CKOpoUeHH:
BUKUJIIB METaHY MOKJIBE Yepes BIPOBAKEHHA KJIiMa-
TUYHUX 3aXO0/iB y HA(TOra30BOMY Ta BYT'UIBHOMY CEKTO-
pax, CiJIbCBKOMY TOCIIOAPCTBI, 8 TAKOK HAJIATO/PKeHHSA
CHCTEeMH IIOBOKEHHS 3 BIIXOIaMU.

Y uepsHi 2023 p. MiHicTepcTBO eHepreTUKN YKpai-
HY ITITBEPIUI0 HAMIpU 3aKPUTHU BCi Ae€PKaBHI ByTi/Ib-
Hi esekTpocraHiiii g0 2035 p. Bepime mipo Taki Hamipu
Yxpaiua orosocuyia Hanpukinii 2021 p. za COP26
y Benuko6puranii. Po3po6ienuii mian miii epembadae
moeTanHe 3aKpPUTTA BYTIBHUX MiIITPUEMCTB, PO3POOKY
OCBITHIX ITporpaM if HaBYaHHA 3 MOKJIMBOCTAMHU Mpa-
IeBJIAIITYBaHHA, COIiaJIbHI rapaHTii qJIA IPaI[iBHUKIB
BYTIJIBHOI TaJTy3l, & TAKOK JUBEPCU(IKAIII0 €KOHOMIKH
MIaXTaPChEUX IPpoMaf.

B ocranHi poku 1[iHOyTBOpEHHA HA BUKUIU ByTJIe-
II¥0 CTAJIO KJIIOYOBHUM ITOJIITHIHUM iHCTPYMEHTOM y 60-
poThOi 31 BMIHOKO KJIIMAaTy IJIA YpAMiB 6araTbox Kpa-
in. HemomaBHo omy6stikoBanuii 3BiT CBITOBOTO GAHKY
«Craui TeHIeHIIil IiIHOYTBOPEHHS Ha BUKUIU BYTJIEII0
y 2024 p.» [12] MicTUTh BUYEPITHUI OTJIAL IIOTOYHOTO
CTaHy Ta T€HJIEHI[iH 1010 IHCTPYMEHTIB I[iIHOY TBOPEHHS
Ha BUKUJY BYIJIEII0 B YCHOMY CBiTi, AKi MOKHA PO3[i-
JIATY HA OCHOBHUX JBA THUIIN:

— ByIVIEI[eBUIi MOJIATOK: IPAMUMA NOAATOK HA BMICT
BYIVIEI[I0 y BUKOITHOMY ITasIuBi. BiH BcTaHOBIIIOE YiTKY
IiHy Ha BYTJIEIlb, 320X0UYOUHN 3MEHIIIyBAaTH BUKUIA;

— cucremu Toprisii Bukumamu (CTB): Takoxx BigoMi Ak
crucTeMu 00MEKeHHS Ta TOPTiBJIi, Je BCTAHOBJIIOITh-
cA oOMe)keHHA (JIIMIT) Ha BUKUAH, 1 JO3BOJIAETHCA
cy0’eKTaM roCIIoIapoBaHHA KyITyBAaTH Ta IIPOSABATH
JT03BOJIM HA BUKU/M, CTBOPIOIOYM PUHKOBY I[IHY HA
BUKUIW IIAPHUKOBUX rasiB.

Kpaiuwu i3 cepequiMm piBHEeM [10X0ay Ta cyOHAIlio-
HaJIbHI YPAAU BCE YacTillle Po3mIAAAlTh Ta BOPOBa-
ILKYIOTH mofaTky Ha Bukuau Byriieiro Ta CTB. 3apas
Iie merro Gisible ByryieneBux romatkis, Hisk CTB (39
nomatkis potu 36 CTB). Cranom Ha 1 kBiTHA 2024 p.
BOHU pas3oM oxorumoaiu Maitxe 13 I'r CO, exBiBasienT,
1110 CTAHOBIJIO MIPUOJI3HO 24% CBITOBUX BUKU/IIB I1ap-
HUKOBUX TasiB. 3a ocTaHHi 12 MicAIiB GYJI0 TIOCATHYTO
mporpecy B rajiy3eBUX 0araToCTOPOHHIX 1HII[iaTUBaX
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00 aBlaIMHUX 1 MOPCHLKUX BUKUIIB, a TAKOK 3aIIpa-
I}0BaB MeXaHi3M PeryJIl0BaHHA BUKU/IB BYIJIEI0 HA
rxopmori (CBAM). Hesaskarouu Ha 11eit mporpec, piBeHb
TI06IEHUX BUKHU/IIB, AKI IOKPUBAIOTHCA TapupaMu Ha
ByTJIEIb, HABpAM uu jocATHe 30% y KOPOTKOCTPOKOBIH
TEePCIEeKTUBI.

BigmosigHo, HasABHI ITIHM HA BUKUIU BYTJIEI(IO B aT-
Mocdepy 3aTUIIAITHCA HEBIIITOBITHUMEI aMOITHUM KJTi-
MaTUYHUM I[IJIAM, BCTAHOBJIEHUM [1apru3bK0I0 yromoro.
1106 mocsarTU CyTTEBUX 3MiH, HEOOXITHO TTOKPAIIUTH K
TOKPUTTSA BYTJIEIIEBUX BUKU/IIB, TAK 1 MiBUIIIUTH PiBEHb
ix riau. OiHOYHI 3HAYEHHS I[IHU BYTVIEI[€BUX BUKHU/IIB
IJIA DOCATHEHHS IT1JIeH II0I0 00MEeXKeHH MiABUIIeHHA
rmo6asibHOI TemIitepatypu 10 1,5 °C craHoBiaTh 226—
385 $US/r CO,, a obmesxenna o 2 °C — 63-127 $US/t
CO,. ¥ 2024 p. nue cim KpaiH, Ha YaCTKy AKUX ITPUIIA-
nmae mewirre 1% CBITOBUX BUKU/IIB IIAPHUKOBUX IasiB, 10~
CAIVIY I[IHKU Ha PiBHI a00 BHIlle MIHIMAJIBLHOI'O 3HAYEHHSA
3 HOIIPABKOI0 HA 1H(JIALII0, AKA cTaHOBUATH B 63 $US/T
CO,. Hinepnannu ofHa i3 Takux KpaiH, B AKil I[iHOyTBO-
PeHHA Ha BUKUAIMW JIOKCHUIY BYIJIEI[I0 B aTMochepHe
TIOBITPSA JIEII0 MIePEBUIILye 3a3HAUEHY BUIIE MiHIMATBHY
Besimunny. ¥ IIBerrii, B AKiii 0CHOBHUI BUJ] TeHepaIrii
eJIEKTPOeHeprii — aToMHA ITPOMUCJIOBICTh, AHAJIOTIUHMI
TOKa3HUK cTaHOBUTH 127, a y Hopgerii — moTy:xHil
Ha@TOrazoBuI00yBHIl Iep:KaBl — 3HAXOMUTHCS B MEKaX
90, a y Himeuunni — mabmmxaersea go 50 $US/r CO,,.
3arasiom B Kpainax €Bpocor3y Hapasi cepefHs IUIa-
Ta 3a ByIJIEI[eBl BUKUIU Y TOBKIJLIA JEII0 MEePEBUIILYE
48 $US/t. B Vkpaini, s nopisaaasa [13], ma 2025 p.
TI0/TATKOBI 30008’ A3aHHSA 32 BUKUIU TIOKCUIY BYTJIEIIIO
B atMocepy cknagaioTs 0,77 $US (30 rpa.)/r CO,, mo
€ OJIHIEI0 13 HAMHKUHUX IIHY CBITI.

Ypsaau, 0cobJIMBO B KpaiHax 13 cepenHiM piBHEM [I0-
XO[Ty, IeJlaJli YacTillle BKJIFOYAOTh CICTEMU BYTJIEIIEBOTO
KPeIUTYBaHHA B CBOIO IIOJIITHKY 3 METOIO ITIATPUMKY AK
JOTPUMAHHA 3aKOHOJABCTBA, TaK 1 IOOPOBIJIBHUX PUH-
kiB. [Tonut Ha ByTJIeIeBi KpeIuTH IIPOIOBIKY€E 31e01Tb-
1I0T0 00YMOBJTIOBATUCA OOPOBLIBHUMU 3aKYITiBJIAMU,
Xo4ga 3’HBJIH€TBCH IIOIIUT Ha JOTPUMAaHHA HOPMAaTUBHUX
BUMOT. 3apas y CBiTi icHye 35 meprkaBHUX MeXaHi3MiB
BYTJIEIIEBOT0 KPEOUTYBAHHA 1 3 ABIAOTHCA HOBI IIPOIIO-
3UIIiT Ta TIOMUT HA TAKe KPeIUTyBaHHA.

CaiToBUii 6aHK HparHe MiATPUMYBATH YPAOHU Ta
IIPUBATHUIH CEKTOP Yy IXHIX 3yCUJIJIAX IIOH0 CKOPOUEH-
HA BUKU/IIB 32 JOTIOMOTOI0 I[IHOYTBOPEHHSA HA BYTJIEIlh
Ta CTBOPEHHS BYIJIEIIEBUX PUHKIB. ¥ Mipy TOTO, AK
3MIHIOETHCA POJIb I[IHOYTBOPEHHA HA BUKUIU BYyTJIe-
1[I0 Y BUPIIIEHH] MPo0JeMu 3MiHU KJIiMaTy, 3pOCTaE i
TMOTEHI[IITHA CKJIQIHICTh PO3POOKU MTOTITUKY AK 3 OOKY
BHYTPIIIIHBOTO0, TAK 1 TVI00AJILHOTO KOHTEKCTY. Lle mif-
BUIIye ITOTPeby y cIriBIpari, Ipo30pocTi Ta HagaHHI
TOYHO i1 CBO€UACHOI 1H(pOPMAIIil Ta aHAITIZY.

3rigHo 3 mosiokeHHAMY Exepreruunoi crparerii [14]
TMPUPOTHUIM a3 € 1 3aJINIIaTUMEThCA HAlaJli TOJIOBHUM
eHeproHociem/naauBoM B Ykpaini. Moro uacTka ckia-
Jlae Mali’ke TPETUHY BiJl yCHOr0 IIEPBUHHOI'0 €HEProCIIo-
sKUBaHHA. BomHouac 11e Hal01IbII €K0JIOMTYHEe IaJIUBO
y IOpiBHAHHI 3 IHIMUMU TPASULIHHUMY, Yy T.49. 1 ajIb-
repuaruBHuMu [15]. B nepexasi HasBHI Bi1acHi pecypcu
IIPUPOAHOro rady (cborofHi 3a IX PaxyHOK 3a/10BOJIb-
HAETHbCA Mal’Ke BcA IIOTpeda eKOHOMIKH) Ta PO3BUHYTI
ra30TPaAHCIIOPTHA 1 ra30PO3IIOIUTBHI MEPEIKI HACETIEHUX
IYHKTIB CIIPUAIOTH IPIOPUTETHOMY BUKOPUCTAHHIO 0J1a-
KUTHOTO ITaJINBa, AKe B IEPCHEKTUBI MOKe OyTu rapaH-
TOBaHO 3aMiHeHe (ITOBHICTIO a00 YacTKOBO) Giorazamu.

Tabnuys 1
Bukngu B atmocdepy NpoayKTiB ciaJlOBaHHA NpPHpPogHoro rady [13; 15; 16]
Ilokazuuk Buxug ITomaTkoBi 3060B’s13aHHA
ITanusBo IarpenmiesT ewMicii,
/T Tk T % I'pH./T I'PH. %
Oxcumu azory 48,85 1,73-10°3 0,09 2574,43 4,46 7,03
Okxcup ByTJIero 17,0 0,610 0,03 96,99 0,06 0,1
T"as mpupon- :
ruii, 1000 ° Hiokcup Byriero 55442 1,936 99,88 30,00 58,89 92,84
Merau 1,0 3,564'10° 0,002 1455 0,005 0,01
HiazoTy oxcup 0,1 3,564:10°¢ 0,0002 4216,92 0,015 0,02
Pasom 1,9384 100,0 Pasom 63,43 100,0
Tabnuuys 2

ITomaTkoBi 3060B’A3aHHA 3a BUKHIH JiOKCHUAY BYIJIELIO B aTMOcdepy IIpH 3ropAHHi
1000 m*>npupogHoro razy y Baprocrti maausa [12; 13; 17]

Kpaina BapricTs nmasmuBa, €Bpo Ioparox 3a sBukugu CO, IIonaTlcon'a CKJIaZoBA
MBrTt 1000 m3 % $US/T $US % Yy BapTOCTi majgmuBa, %
Hinepnaugu, TTF 52,00 511,42 100,0 63,00 121,97 100,0 23,84 100,00
VYxpaina, YEB 41,86 411,69 80,5 0,77 1,491 1,2 0,36 1,59
IIpumimxu:

1. CrissifHomenHs BamoT: 1 espo = 1,049 $US.
2. 1000 m® = 9,835 MBT.
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Tabnuuys 3

Yacrka mogaTkoBuX 3000B8’A3aHb 3a BuKuau CO, y BApTOCTi NPHPOTHOTO rasy
npu BUKoHaHHI misei [lapusskoi KriMaTHaHOI yrogu

. Bapricts nanmsa, Iloparox 3a sBukumgu CO, IogaTkoBa ckIamoBa
Kpaina 3 .
€Bpo/1000 m $US/T | $US y BapTocTi manusa, %
O0MekeHHs MiABUINEHHA II06aIbHOI Temiieparypu Ha 2 °C
Hinepnanmu, TTF | 511,42 | 63-127 | 121,97-245,88 | 23,84-48,06
O0OMeskeHHS MIBUINEHHA MI06aTbHOT TeMeparypu Ha 1,5 °C
Hinepnaumu, TTF | 511,42 | 226385 | 437,54-745,36 85,55-145,74

Bapricts nipupoanoro razy Ha eBpoxabi TTF (Higep-
naumm) (Day-Ahead) 3 TpasHCIOPTYBAHHAM 10 KOPIOHY
Yxpaiuu (TouKu BXOY) 1 3aMOBJIEHHAM ITOTYKHOCT1
B ra3oTPaHCIIOPTHIM cuctemi Yipainu 31 ciuusa 2025 p.
mopisuioBajia 52,00 espo/MBr-roz. (512 eBpo/1000 m3).
B Vkpaini (3a ganuMu YKpaiHCBKOI eHEePreTUUHO1
6ip:xi [17]) koTupyBaJibHA I[iHA HA TIPUPOJTHUN Tas
Ha yMOBaX MOCTAaBKU «KOMEPI[IMHUII By30JI 00Ky
mpupomauoro razy (BOI')» 31 ciuusa 2025 p. cranoBu-
sma 18028 rpu./1000 M3 (6es I1JIB) ma ymoBax «miciis
crutatu» a6o 41,86 espo/MBT.

Amnamnis mpeacraBiieHux y Taby. 2 pe3yabTaTiB
PO3paxXyHKIB MOKa3ye, 10 IPU ITPAKTUIHO OTHAKOBIH
1 PUHKOBIN IIiHI MaJuBa B 000X JIepikaBax B YKpaiui
IO/TATKOBI 3000B’I3aHHA 32 BUKUAU B aTMocepy IIpo-
IYKTiB 3ropAHHA Maiiske y 80 pasiB MeHIIe y IOpiB-
HAHHI 3 aHAJIOTIYHUMY NokasHukamu y Hinepiaaumgax.
ITomiGHe crriBBimHOIIIEHHA 30epiraeTbes 1 Py BU3HA-
YEeHHI YaCTKU ITOJIATKOBOI CKJIAI0BOI 32 3a0pyaHEHHA
IOBKIJLIA — Matike y 60 pasiB meHIIa.

s 3ano0iraiHA MoaIBIIIOTO «TeILIOBOTO 3a0PyI-
HEeHHs» BCTAHOBJICHI OIJIHOYHI IIOKA3HUKU IIJIaTHA 34
BUKHIU B arMoc(epy ITPOIAYKTIB 3TrOPAHHA MOKYTh ITe-
peBuIIyBaTH i 6e3rocepeTHbB0 BAPTICTh CAMOTO TTAJTUBA
(mus. Ta6i. 3). IIpaBna, ciifg BiA3HAUNTH, 1110 BAPTICTD

majauBa HaBpAA uu Oyme sadikcoBaHa HA TTOTOUYHOMY
PIiBHI 1 3aJIUIIIATIMETHCA CTAJIO IIPOTATOM TPHUBAJIOTO
nepioxy. OkpiM TOro, 11e CTUMYJI /1A PO3BUTKY BiTHOB-
JIIOBAHUX JPKePeJI eHeprii.

BucHOBKH Ta IIEePCIEKTUBH MOTAJIBIIAX JOCJTi-
mxeHb. Hapasi Ykpaina peastidye cBiii cTpaTeriaHuit
Kypc — HaOyTTA ITOBHOIIPABHOI'0 WieHCcTBa y €Bporieii-
ceromy Coro3i, 1110 OKpIM 1HIITOTO TIepeadauae qexapoo-
Hi3aI[i{0 eKOHOMIKH (IIiIBUINEHHA eHeproeeKTUBHOCTI,
PO3BUTOK BiJTHOBJTFOBAHUX JIPKEePeJI eHeprii i IIUPKYJIAp-
HOI éKOHOMIKHM Ta CHHXPOHI3AIIi0 13 iHII[iaTuBOI «CBpo-
neticermii Sesennii Kype»). BomHouac kpuTmumoro mepe-
TIOHO¥O [IJIA PO3BUTKY €KOHOMIKH [IeP/KaBU € 3POCTAHHSA
OJATKOBOr0 HaBaHTakeHHsA. I[Ipore, HA HAII IOIVIAL,
YHHHA II0JaTKOBA CrCTeMa YKpPaIHU € HaATO JUCKPeITiii-
HOIO 1 3yMOBJIIOE TIHI3AITIF0 Ta O(PIIIOPU3AI[II0 EKOHOMIKHA.

Pospobka 3axomiB 11010 OIATKOBUX ITiJIBI IJIS KOM-
maHii, AKI 3aIIPOBaKYIOTh BUCOKOTEXHOJIOTIUHI pi-
IIeHHA, 110 J0IIOMAaramTb POOUTH BUPOOHUIITBO OLITBII
eKOJ"IOI’i‘-IHI/IM, O03BOJINTH ICOMHEHcyBaTI/I HeMI/IHy‘-Ie
3POCTAHHA ITOJIATKOBUX 3000B’A3aHb 32 3a0pyIHEHHS
IOBKLILJIA 3 MOBEOEHHAM iX X0o4a 0 10 cepeqHbOEBPOIIeti-
curoro piBHA. OTpUMaHi TAKUM YUHOM KOIITH CIIPHU-
ATUMYTH peaTisallil TPUHIIUITIB «CTAJIOr0 PO3BUTKY» Ta
TIOCTYIIOBOT'O TTEPEXO/Y 0 «3€JIEH0T eKOHOMIKI».
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®OPMYBAHHS BPEH/1-CTPATETI|
ON9 BIBHECY 9K ®AKTOP MOCUJIEHHS
KOHKYPEHTHUX MEPEBAT

FORMATION OF A BRAND STRATEGY
FOR BUSINESS AS A FACTOR IN STRENGTHENING
COMPETITIVE ADVANTAGES

AHoTaUisA. bpeHg-CTpaTe2is € BOXAMBOIO CKIAGOBOIO YCMILIHO20 Di3Hecy. Y Cy4yacHoMy puHKOBOMY CepeqoBMmiLi, ge € be3siy
KOHKYPEHTIB y KOMMAHIi MoBMHHA OyTu 4iTka OpeHg-CTpatezisi, sika byge CTBOPIOBATY 3B’A30K 3 AYgUTOpIEID Ta BUGINATH cebe
HQ (OHIi KOHKYPEHTIB gl 30inbLLIeHHS MPOgaXiB. bpeHg-CTpaTezielo € KOMIIEKCHWIA M/IGH, WO BU3HAYAE MICilo OpeHgy, 1020
UiHHOCTI, Li/IbOBY ayguUTOPItO, YHIKA/IbHICTb, KOMYHIKALO TA Bi3ya/IbHY ieHTUYHICTb G/l JOCA2HEHHS YCIiXy HA PUHKY.

KniouoBi cnoBa: bpeHg-cTpatezisi, MapkeTH20Ba-CTparezis, No3nLioHyBaHHSI OpeHgy, KOHKYpeHTHI nepeazu, LUnppoBi
TeXHOJ102ii, T0SIbHICTb CMIOKMUBAYIB, KOHKYPEHTOCTPOMOXKHICTb.

Summary. Brand strategy is an important component of a successful business. In the modern market environment, where
there are many competitors, companies must have a clear brand strategy that will create a connection with the audience and
stand out from competitors to increase sales. Brand strategy is a comprehensive plan that defines the brand’s mission, its val-
ues, target audience, uniqueness, communication and visual identity to achieve success in the market.

The article aims to reveal the importance of brand strategy as a key element for the growth and survival of companies in the
modern competitive market, emphasizing its role in forming long-term relationships with customers.

The sources of the study are scientific and practical works and statistical sources of information in the field of marketing
activities and brand strategy of well-known companies, both domestic and foreign. The article analyzes the latest data from
brands that actively use brand strategy to strengthen their competitive advantages.

The main results of this article are the conclusions that brand strategy provides competitive advantages, increases customer
loyalty, promotes the integration of corporate social responsibility, and also helps businesses achieve financial stability and
long-term success. Attention was focused on important aspects of the formation and implementation of brand strategy in the
marketing processes of companies.

Key words: brand strategy, marketing strategy, brand positioning, competitive advantages, digital technologies, consumer
loyalty, competitiveness.

Hoc'raHOBIca npo6aemMu. BinbiricTs 6i3HeciB-
TOYATKIBI[iB ITPOIYCKAIOTh €TAIl CTBOPEHHSA OpPeH/I-
cTparerii, ogpasy IMepexoaauu 0 peasTisalii iIHmmx
CKJIQJIOBUX MAapPKETUHTOBOI CTpATETii 1 uepes KOPOTKUIA
ITPOMIKOK UacCy 3aKpUBAIOTHCH, TAIOUM MiCIle HA PUHKY
KOHKypPeHTaM, Y AKUX YiTKO ITPOIKcaHa OpeH/I-CTparTeris.
ITe crano miarpyHTAM [JIA aHAJI3y Ta BUSHAUEHHA
erarmiB (popMyBaHHA GpeHA-cTpaTerii A 6i3HeCy AK
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(hakTopy 1moCHIIeHHS KOHKYPEHTHUX IIepeBar, 1o 10-
IOMOsKe PO3BUBATHUCA B yMOBAX PUHKY.

AHajtia ocTaHHIX JOCTIIKEeHb TA MyOJIiKaLii.
Ha crorogHimmHi# IeHb iCHye 3HAYHA KiJIBKICTH J0-
CJTiPKeHb Ta MyOJIiKaIliil, IPUCBAYEHUX TeMi OpeH/I-
cTparerii. ¥ BITUM3HAHIN HAYKOBIH JTIiTEpaTypi MOKHA
BUIUTATH JOCIIIKEHHSA TaKkuxX aBTopiB, Ak Binuk I.1.,
IToru6a A.A., Maprira M.B. B ix cmispHi#t mpari
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«BaskmuBicTh OpeHAWHTY IJIA MAIPUEMCTB Ta HOT0
BILTMB HA CTBOPEHHSA CIIOYKUBYOI JIOAIBHOCTI», JTe PO3-
IVIAHYTA FOJIOBHA MeTa OpeHINHTY — CTBOPEHHSA 06pasy
OpeHa, 110 II0BHHEH BIAIIOBigaTH moTpedaM IiJILOBOI
ayauTopil Ta BUOUIATUCA cepeq momaioHux ToBapis [1].

¥ mochikeHHAX 3aKOpHoHHOI KomnaHii Linearty
«100 branding statistics, global impact, and consumer
perception» HaBeIeHO CTATUCTUCTUYHI JaHi, Je 3a3Ha-
YeHO, AKUU BiJICOTOK JIIOIell BBAXKAIOTH 32 Kpalle Ky-
OyBaTyU HOBI TOBapu 3HAWOMUX OpPEH/IIB 3a PaXyHOK
e(peKTUBHOI iHTerparlii KOpIoPaTUBHOI COITIAIBLHOL Bifl-
TI0BITAJIFHOCTI Ta MAPKETUHIOBUX 3aX0/iB Y 3arajbHy
OpeHna-cTparerito [2].

OcTraHHIMI POKAMU CIOCTEPITA€ThCA 3POCTAHHSA 1H-
Tepecy MapKeToJIOTiB KOMITaHIH JI0 MITYYHOTO iHTeJIeK-
ry. Hanpukitan, y mocmimiensi «100+ Important Stats
to Know About Al in Marketing» 3a paxyHOK sAKOT0
MAapKeTOJIOTH TPAaHC(HOPMYIOTh ITiIXOAH 10 OPEHIUHTY,
1110 JTO3BOJIAE KOMIIAHIAM CTBOPIOBATU MEPCOHAITIZ0BAHL
Ta epeKTUBHI cTparerii y B3aeMoyii 3 kiaienramu [3].

3asmsaku IIII nepconastizariisa Ta aBTOMATU3ALIA Map-
KeTUHTOBUX KOMYHIKAIIil IMiIBUIILYOTh €(PEeKTUBHICTD
B3AEMOJTil 3 ayIUTOpPier0. AHAITI3 TIOBEMiHKN KOPUCTYBAYiB
II03BOJIAE CTBOPIOBATY EPCOHAJIIZ0BAHUI KOHTEHT, AKHH
30LTBIIIye KOHBEPCiI0 TA 3aJ[yUYeHiCTh, 2 aBTOMATU3AIA
3a [IOIIOMOT0I0 YaT-00TiB, email-po3CHUIIoK Ta TPUTepHIX
MeXaHi3MiB ONTHMi3ye PobOTy 3 ayqUTOpier0, 3MEHIILy-
OYM HAaBaHTAKEHHS HA KOMaH/y Ta 3a0e3euyiuu mo-
CTIHY KOMYHIKAIif0, 1[0 CIIPUsE 3POCTAHHIO TTPONAKIB
1 (hopMyBaHHIO TOBrOCTPOKOBUX BiTHOCHH 13 OpeH/IOM.

Otsxe, aHAII3 OCTAHHIX MyOJIIKAIi CBIIYUTE IPO
3HAYHUH 1HTEpec M0 Ifiel TeMu.

OCHOBHOIO METOIO CTATTI € NOCIKeHHA ITiaX0-
IIiB 710 (hopMyBaHHA OpeH/I-CTPATETI, OI[iHKY i1 BILIUBY
HA KOHKYPEHTOCITPOMOYKHICTD ITIIITPUEMCTB, & TAKOMK
BUSHAUEHHSA i1 CKJIQIOBUX. SHAUHY yBary IIPU/IiJIEHO
BILUTMBY [P POBUX TEXHOJIOTIIH TA TPEHIIB y cdepi Map-
KEeTUHTOBUX KOMYHIKaITiil.

Buxkian oCHOBHOIO MaTepiajly mOCJIiI:KeHHs.
Ha nanwnit MoMeHT yKpaiHCBKUI Ta 3aKOPIOHHUN pU-
HOK XapaKTepU3yEThCA BUCOKUM PiBHEM KOHKYPEHIIIT,
Jle BIDKUBAHHA Ta 3POCTAHHA KOMIIAHIN 3aJie’KaTh He
TIJIBKY BiJT AKOCTI 1X TIPOAYKIIi a0 MMOCJIyT, a e U Bijg
eexTuBHOCTI iX 6GpeH-cTparerii. BpeHma-crpareris —
e 1iaH (popMyBaHHSA Gi3HECY Ta HOTO ITPOCYyBAHHS:
3aKpIMJIeHHA HAa PUHKY, IIBUIIEeHHA BITI3HABAHOCTI,
po6oTa Ha MO3UTUBHUII iMiK. BoHa Bu3Hauae, Kyqu
1 AK pyXaTUMeThCA OPeH/ I IIPOTATOM JIEKUTBKOX POKIB [4].

Takwuit Bup crparerii CIpAMOBaHUI Ha CTBOPEHHA
KOHKYPEHTHHUX TepeBar Ha PUHKY, 1[0 € HeoO0XiTHUM
y KOHTeKCTi ryrobastisarii Ta mudpoBoi Tparncgopma-
it 6isuecy. CyuacHe GisHec-cepeqoBUIIe BUMATAE Bifl
KOMIIAHIM MTOCTINHOTO YIOCKOHAJEHHA Ta iHTerparii
IHHOBAIINHUX ITiAX0MIB, a/Ke HaBiTh HAWKpAaIa mpo-
OYKITA MOKe 3aJIMIIUTUCH 0e3 yBaru 6e3 mpaBUJILHO
c(hopMyJILOBAHOI CTPATETII.

3apas y cBiTI KOHKYpEeHIIiA He JIUIIle MIiJIbHA, aje
¥ mBunkorinaHA. [1{omHA 3’ ABIAI0OTHCA HOBI OpeHu,

aJjie OTHOYACHO 3 [IUM — IIOAHSA 3aKPUBAIOTHCA IECATKA

6isueciB. CrrpaBa He 3aB¥IU y (PIHAHCOBIM YacTHHi, a60

y AKOCTI TMPOAYKITi a60 mocJIyr. 3a3Buuail IpuunHa

rubIa — BiACYTHICTb OpeHI-cTparTerii.

3a gaunmu gocaimkenas StartUp Mindset, 6y1u3bko
45% crapramiB 3aKpUBAIOTLCA y TIEPIIi 5 POKIiB came
yepes BiJICYTHICTh CTiNKOI GpeH/I-cTparerii, 1o mpu-
3BOJIUTH JI0 ITPO6JIEM i3 BAIyUYEeHHAM Ta YTPUMaHHAM
kJrienTiB [5].

Bes nmponuicanoi OpeHa-cTrparerii HEMOKIINBO BUOY-
JIyBaTu MIITHUM MICTOK 3 ITUTLOBOIO aymauTopico. Bona
CTBOPIOE TITMOMHHUI 3B’sI30K — He TLIBKY Yepes BUTO/LY,
a yepes eMoLIi0, icTopifo Ta 3HaueHHA. Koy y OpeHmy €
cTpareria, KoXKHA [TiA, KO?KHA peKjiaMa, KOyKHA Bi3yasib-
Ha JieTasb Mae ceHc. Le crae He HAG0POM BUIIAKOBUX
Jiif, a I[IJTICHOI CHUCTEMOI0, IKa IIPAIoe Ha M00yI0BY
JIOBipU ¥ JIOAJIBHOCTI.

3aBOsAKK cTpaTerii OpeH/ ] Moxke He JIMIIEe BIKHIBA-
TH, a ¥ OyTu yiaobiaenuM gogsmu. CaMe TOMY BeJIUKI
KOMIIaHii IHBECTYIOTh y cTpareriude 6adeHHdA, 60 posy-
MIIOTB: Y CBiTI, /le BC€ 3MIHIOEThCA, TIOTPIOHA BHY TPINIHA
cTabiIbHICTD, ACHICTH 1 HAIIPSAM.

Ile miarpynTa nyia anamisdy Ta BUBHAUYEHHS eTariB
(opMmyBanHsa GpeH/I-cTpaTerii AK (haxkTopa MOCUIIeHHS
KOHKYPEHTHHUX IIepeBar, IIMo J0II0MOKe PO3BUBATHUCS
B YMOBaX PUHKY.

TostoBHOIO MeTOX0 OpeHAVHTY BUCTYIIa€ CTBOPEHHA
o6pasy O6peHpa, 1[0 TTOBUHEH BiAMOBiIaTH morpebam
IUJTHOBO1 ayUTOPil Ta BUMJIATUCA cepejT MOqiOHUX TO-
BapiB. YHIKaJbHA KOPUCHICTh € OHICI0 3 KJIIOYOBUX
XapaKTepUCTUK OpeHaa, 1 YuM OLIbIIa KiIBKICTh II0-
KYTI[iB 3HAIOTH Ta JIOBIPAITH OpEH/Ty, TUM OiJIbllle BOHU
CTAIOTh MOT0 BipHUMU MPUXWILHUKAMU Ta Mali0y THIMU
nokyrnamu [1].

CyuacHuii pUHOK XapaKTepu3yeThbCs BUCOKUM PiB-
HEeM KOHKYPEHIIii, 1[0 BUMarae BiJi KOMITaHill ITOCTi-
HOr0 BAOCKOHAJIEHHA Ta audepenmiamnii. Edpexrusua
OpeH/I-cTpaTeris J03B0JIsAE IAIIPUEMCTBAM BUILIATHC
cepeq KOHKYPEHTIB, ITIBUIIUTHY JIOSJTBHICTD KJTIEHTIB Ta
3a0e3meunTy CTablJIbHUL PO3BUTOK, OCKIJIBKU:

— IIpaBUJIbHE TTO3UITIOHYBAHHSA TA UITKO c(DOPMYyJIbOBA-
Hi IIIHHOCTI OPEH/Ty CTBOPIOIOTH JIOBIPY, KA Befe 10
TOBTOPHUX TTOKYTIOK 1 PEKOMEHIAIIill cepe]T IiJTboBOL
ayauropii;

— CTpaTeriyHuM migXijT 10 KOMYHIKAIll 3 ayJUTOpiero 3a
JIOITIOMOTO0 1HTETPOBAHUX MAPKETUHIOBUX KaMIIAHII
(corriasipHI MeTia, KOHTEHT-MaPKETHUHT, HaPTHEPCHKI
TIPOEKTHU) CIIPHAE TIOCTIHHOMY 3POCTAHHIO BITIBHABAHOCTL
Openay. YiTke BUSHAYEHHS ITLJTHOBOI Ay UTOPI1 Ta TIep-
COHAJTI3alliA MOBIIOMJIEHD JT03BOJIAIOTH OPEH/TY CTaTh
OLJTBII 3aIaM ATOBYBAHNM Ta BILUIMBOBUM HA PUHKY;,

— CWJILHUI OpeH[, AKKUI 3maTeH e(DeKTUBHO mepeaa-
BaTHU CBOI I[IHHOCTI 1 00IIIAHKN, CTBOPIOE TOOATKOBUI
HeMaTepiaabHUU aKTUB — OpeHI0By BapTicTh. Lle
T03BOJIAE KOMIIAHIAM BCTAHOBJIIOBATU BUII I[IHH,
OCKIJIBKH CITO’KMBAYi TOTOBI IJIATUTH 34 TAPAHTIIO
SKOCTI, IHHOBAIiMHICTB 1 CTA01IBbHICTB, 1110 3a0e3reuye
BHCOKHUU PiBEHb JIOAJILHOCTI [6].
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Bpenn-crpareria — HeBix'eMHA 4acTHHA MapPKETHH-
rOBOI CTpaTerii, BOHA CTBOPIOE (DYHIAMEHT JJIA BCiX
MapKEeTUHTOBUX KOMYHIKAI[ill, COpUsE MiBUIEHHIO
ITOBIPY CIIOKUBAYIB 1, IK HACJTI/IOK, 3pOCTAHHIO BAPTOCT1
KOMIIaHii.

IaTerpoBane ynpaBiinHA 6peHAOM ITepeadayac ys-
TOPKEeHHA OpeHI-cTparerii 3 MAapKeTUHTOBUMHU 3aX0-
IlaMU Ta 3araJibHo0 6igHec-cTpaTeriero. Kosu Bei piBHi
cTparerii — BiJi KOPHOPATUBHOI MicCii 10 KOHKPETHUX
MapKEeTUHTOBUX aKTUBHOCTEH — rapMOHINHO y3romKe-
Hi, TiTIPUEMCTBO OTPUMYE MOKJIUBICTb CTBOPUTH CHUJTb-
Hui, BoisHaBauuii 6peny. Lle qo3Bosse mocaraTu qoB-
TOCTPOKOBUX (hiHAHCOBUX PE3YJILTATIB Ta IIiABUIIYBATH
JIOAJTBHICTD KJTI€HTIB.

Bpenp crpareris — 11e TIpo ceHc, CYyTHICTb, iTeHTUY-
HicTs. Bona opmye «xTo 6pens e», AKy IIHHICTD Hece,
SAKYy mo3uiliro 3aiimae Ha puHKy. Lle dpyHmament, Ha
AKoMY OymyeThes Bee iHire. BpeHa-crpareris Bigmnosigae
3a BHYTPIIIHIH CTPUKEHD Oi3HECY.

MapkeTrHIOBa cTpaTeris — Iie BiKe 1HCTPYMEHT, AKUI
JorioMarae JIOHeCTH 1ieli ceHc /10 cBiTy. BoHa BusHauae
KaHaJIi KOMYHIKAIlil, IPOCyBaHH:A, PEKJIaMHI KaMITaHil,
ILUTAHU POCTY 1 3asrydeHHA. Bes diTkoro 6aueHHA OpeH/y,
MapKEeTUHT JIETKO MOXKEe ITePETBOPUTHCH HA XAOTUUHI,
TIOBEPXHEBI [Ti1 — 3HUKKH, aKIIii, TOCTU «HA 00yM», AKi
He CTBOPIOIOTH TITMO0KOTO 3B’A3KY 3 ayIUTOPIE0.

Konu mapkeTusr i OpeHa-cTpaTeris IpalioTb pa-
30M, BUHUKae 3j1aroga. MapkeruHr riepecrae OyTu mpo-
cT0 HAbOPOM TeXHIK — BiH CTae IIOCIIJOBHIM, EMOIIIITHO
HAIIOBHEHUM 1 IIJIBOBHUM. YCI il MIOYNHAITh IPAaIlio-
BaTU HA IOBFOCTPOKOBY PEMyTAIliio, a He Ha KOPOTKO-
TEpPMIiHOBY BUTOLY.

Konu 1i gBi crparerii pos’eqHani, 613HeC BULVIALAE
HEeTI0CJIi/I0BHO. JIfoqu BiuyBaiOTh MUCOHAHC MiK TUM,
1110 GPeH[T «I'OBOPUTH IIPO cebe», 1 TUM, SIK BiH II0BOJIUTh-
ca Ha puHKY. Lle migpuBae qoBipy.

Croromui, Koy icHye 6e3JjIiu ToBapiB Ta ITOCIYT,
JIOAIBHICTD KJIIEHTIB — TOJIOBHA KOHKYPEHTHA mepe-
Bara. JIoau o6uparTh He TIJILKU TPOAYKT, a i Bif-
YyTTA MPUUETHOCTI 10 6peH/y. I came Tak Ha nmepumii
TJIaH BUXOAUTH IHTErpaIlisa 6peH/I-cTpaTerii y 3arajibHy
OisHec-cTpaTeriio.

Iarerparria 6pena-crparerii B 6i3Hec-CcTpaTeriio mo-
BUTHUBHO IT03HAYAETHCA HA JIOAJIBHOCTI KiTieHTiB. Jloci-
IKEeHHS, TIpoBefieHe KoMnaHiet Linearity, mokasye, 1o
59% cnoxuBadiB BBAXKAIOTH 32 Kpalle KyIlyBaTH HOBI
ToBapu 3Haitomux OpeumiB. Lle e pesysprarom edek-
TUBHOI 1HTEerpaifii KOpIopaTuBHOI COIiaJILHOI BiAIIO-
BiJaJIbHOCTI Ta MapKeTHHIOBUX 3aXO0iB y 3arajibHy
OopeHO-cTparerito [2].

KirouoBruM (pakTopoM Takoi MOBIpH JIIOIE TAKOMXK
€ IHTerpaIlia KOpIopaTuBHOI COIIaJIbHOI BiIIOBIIAIb-
Hocti (CSR) y 6penn-crparerioo. CyuacHuil CriosKuBay
X0ue 3HATH, 110 OpeH/I IMO/IiJisAe Horo MiHHOCTI: TypOy-
€THCSA TIPO AOBKLILJIA, IIATPUMY€E TPOMAJIH, TTPO30PUI
y cBoiit misumeHocTi. CSR m1epecras 6yTH «61aropogHIM
60HyCcOM» — I1e BiKe OUiKyBaHHsA, HOpMa. | KoJyim 6is-
HeC BPaxoBYe I1i aCIEKTU Y CBOIM 3araJibHili cTparerii,
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CIIOXKMBAY HE IIPOCTO KYITye — BiH BiTdyBae IIPUHAJIEK-
HICTB 0 YOT'0Ch O1JIBIIIOTO.
Ko 6pena-crpareris mpoHUKaE y BCi mpoliecu 6is-
HeCy — BiJ] pO3PO0OKH IIPOIYKTY /10 KITIEHTCHKOTO CEPBi-
cy — OpeH/I ITepPeTBOPIOETHCA 3 KPACUBOI 0OTOPTKU HA
CIIPaBIKHIO JKUBY cucTeMy. Taka crucreMa BUKJIUKAE He
POCTO 1HTEepec, a eMolliline 3’emuanHA. I came BOHO
JIEYKUTH B OCHOBI JIOSUTBHOCTI.
JlosunbHICTD — 1ie He Jiuile MOBTOPHI moKynku. 1le
TOTOBHICTH CIIOKMBAYA 3aXUIIATH OpeH]], peKOMeH/TyBa-
TH HOT0 APY3AM, TPOIIATH APi0HI MOMIIKA i MATPUMY-
BaTHU y CKjIaaHi yacu. | BoHa He BUHUKAE BUNATKOBO —
BOHA € MPSAMUM PE3YJIETaTOM CTPATETIYHO1 Y3TOMKeHOCT1
MIK TUM, 1110 OpeH[ 00ilide, 1 TuM, K Oi3Hec [Ii€.
Turerpamisa 6peHa-crparerii 3 6idHec-cTpaTericro
3abe3reuye CUHEPTilo, 3aBAAKN AKIN BCi MiApO3Iiin
OPAaIOITh €IUHUM MEeXaHI3MOM AJIA JOCATHEHH (i-
HAHCOBOI cTabiyibHOCTI [7].
CripaB:KHA CUHEPTIsA JOCATAETHC JIUIIE TOMI, KOIU
BCl ITiAPO3Iiji OpraHisallii IpaiooTh eIUHIM MeXa-
"izMmoMm. Ile m03Bo/IAE KOXKHOMY TemapTaMeHTy (Mapke-
tuHT, npogaxi, HR, mpogykroBa KomaHma) miatu Bif-
IIOBIJHO 0 3arajJbHUX IfiJIel KOMIIaHil, 110 3MIITHIOE
mo3uilii Ha PUHKY Ta 3abesneuye (PiHAHCOBY CTAOLIb-
HicTh. BimmosigHo go mocmimkenna Bain & Company,
KOMIIAaHiI, KI PO3BUBAITH CHHEPTi0 MiK CBOIMHU IIifI-
posaisiamu, mocArawTs Ha 20% Kpaiux pe3yabTaTriB
B JIOBI'OCTPOKOBI I ITEPCIEKTUBI TTIOPIBHAHO 3 TUMMU, 110
MAaroTh PO3pisHeHi cTparerii B pisuux QyHKIiAX [8].
Koxxua OpeHpa-crpareria CKIagaeTheA i3 TAKNX eTAaIliB:
— MOCJIKEeHHA Ta aHAJITUKA — aHaJIi3 PUHKY, KOH-
KYPEHTIB, I[1JIb0BOI ayUTOPii;

— dopmyBaHHA Micii, 6aueHHA Ta I[IHHOCTEI — BU3HA-
YeHHs OCHOBHOI ifei 6peH/y;

— TIO3UIIIOHYBAaHHA OPEHIY — BUJIIJIEHHA YHIKAJIBHUX
rmepeBar i KOHKyPEeHTHUX BiIMiHHOCTE;

— Ppo3pobKa BidyaJIbHOI 1IEHTUYHOCTI — JIOTOTHUII, KO-
JBOPU, CTUJIb, aliJIEHTUKA;

— BHU3HaueHHsA ToHaJbHOCTI KoMmyHikalii (Tone of
Voice) — cTujib COUTKyBaHHA GPEH/Y;

— CTBOPEHHS KOHTEHT-CTpaTeril — IIaHyBAHHA KOH-
TEHTY Ta KaHAJIIB B3A€MOJIiI;

— BuOip MApKeTUHIOBUX 1HCTPYMEHTIB — peKJjiaMa,
cormianbHi Mepesxi, PR-kammamii;

— po3pobKa cTpaTerii B3aeMoiil 3 KJIleHTaMu — M-
TPUMKA, JIOAJILHICTb, KOM IOHITI;

— MOHITOPUHT T KOPUTYBAHHA — aHAJII3 Pe3yJIbTaTiB
1 BIOCKOHAJIEHHS CTpaTerii.

Posrnamemo kirodoBi eranu opMyBaHHA GpeH/-
cTparerii Ta IpUEJIaAU iX e(peKTUBHOI peaJtisarrii.

HocaigkeHHa Ta aHaJIITUKa — OepIIuil eramn
y (hopMyBaHHI, apKe T03BOJISI€ BUSHAUYUTU MOKIUBO-
CT1 KJIIOYOBI TPEHJM Ta MOBEIIHKY CIIOKUBauiB. i
IILOT0 AHAJIIZYIOTH I[LILOBY ayIUTOPI0: JeMorpadiuHi,
XapakTePUCTUKU, IIPo0IeMu Ta 00JIi, IIoTpedu Ta Mo-
TUBAIlIA TTOKYITKU. TaK0X 3MIIICHIOETHCSA TOCTIPKeHHA
KOHKYPEHTIB, 11100 3p03yMITH IXHi CUJIBHI Ta cJIabKi CTo-
POHU, TIO3UITIOHYBAHHA Ta MAaPKETUHTOBI IHCTPYMEHTH.
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® MUSIC

=46,700

® FASHION

=50,500

Puc. 1. Iurepecu aBTopiB, ski sragysanu 6pens Nike
Y COLIiaJIbHUX Mepekax 3a OCTaHHIM MicAs [9]

Hampukian, 6pern Nike panime socepemxyBaBces
CyTO Ha podeciiiHuX aTeTax. Ajie 3roloM KOMIIaHiAg
TePeoCMUCIIIA CBOIO CTPATETII0 1 BpaxyBaJia moTpeou
JIIONIEeN 3 IupIIuM KoJioM iHTepeciB. [IpaBuibie BusHa-
YeHHA I[1JIb0BO1 ayauTOPiil 30LIbIINIIO 623y KITIEHTIB,
TIO3UTUBHO BIUIMHYJIO Ha pulbyTKY Ta peryraniio Nike.

Micis, 6auenHAa Ta IIHHOCTI — Te, II[0 BUSHAUUTDH
imero 6peHnay. Micia IoACHIOE, YOMY BiH iCHYE Ta AKY
mpobieMy BUPIIILYeE /1A CIIOKUBaYiB. BaueHHa — ysaB-
JIeHHA TIPO Te, AKUM OpeH[ cTaHe y MaibyTHbOMY.
ITlinHOCTI BU3HAYAIOTH MIPUHIIUNN, 32 AKUMU OpeH]]
B3aeMoIie 31 CBOIMU KJII€HTAMMU.

Po3spobka mosuitiroBaHHA: MOTPIOHO IIOCTABUTH COO1
HUTAHHA PO Te, K X0UeThCsA, 11100 CII0MKHBAaYl CIIpUiiMa-
Ju OpeHp y OPiBHAHHI 3 KOHKypeHTaMu. BpaxoByroun
11eil acIieKT, GpeH; T MoKe 3aII0BHUTHY ITPOTAJTMHI HA PUH-
Ky a00 IIPOIIOHYBaTH YHIKQJIBHUU TOBAp YU IociIyTy [9].

VHikaJIbHA TOProBa IIPOMO3UIILSA — OCHOBHUIL ejie-
MEHT CTpaTerii MapKeTHUHTY, AKUH BUSHAYAE, 110 POOUTH
OPOAYKT a0 MOCIYTy YHIKAJIbHUMU T4 TPUBACIMBUMU
I 1IUTEOBOT ayauTopii. e Hagae KOHKYpeHTHY mepe-
Bary, BUSHAYa4H Te, 1[0 poOUTH OpeH ] BIAMiHHUM BiJT
IHIIUX TPABIIiB HA PUHKY.

Bisyanpna imenTuuHicTs Mae GyTy 3anaM’ATOBYBa-
HOIO Ta BiITIOBiiaTH IliHHOCTAM 6penay. Hanpukna,
Bigyas 6pennmy Kyivstar Britouae y cobi KoJIbOpU, AKL
CHMBOJIIBYIOTh HAJIWHICTD Ta €Heprilo — CHUHIHN Ta KOB-
trii. Takok IIPocTHii Ta CTUILHUN TU3AH OpeH] BUKO-
PUCTOBYe Ha CBOIX ITaTopMax: pekjiamMa Ha 6aHepax,
y COIIMEeperkax Ta Ha CEPBICHUX TOYKAX, IO JO3BOJISAEC
CTBOPUTHU eAWHUI 00pas3 OpeHIy B yABI CIIOXKUBAUIB.
Bigyanbha aiinenTruka OpeHIy BijjodOparkae H0OTro Micito
HaJaBaTH BUCOKOAKICHI MOCIYTIU Ta OYTH IOCTYIHUM
[IJIsI BCIX BEPCTB HaCeJIeHHA.

Tone of voice — 11e cTUIb, y AKOMY GpPEHI CIIijI-
KYeThCA 3 ay[IUTOPIiI0 Yepes yci KaHaJIn KOMYHIKaIlil.

IIpaBusibHO iAIOPaHUil TOH TOJIOCY 0IIOMArae CTBO-
PUTH eMOIIHHUYN 3B’I30K 3 ayTUTOPI€I0 Ta CTBOPUTHU
BpayKeHHs, HIOU OGpeH]] «IOBOPUTH» 3 KJII€EHTAMU AK
JKUBA OCOOUCTICTD.

CTBOpEHHS KOHTEHT-CTpATeTIl BKIIFouae y cebe mia-
HyBaHHSA KOHTEHTY Ta BUOIp KaHAIIB, Kyau Oy/IyTh HaJI-
xomguty my6sikartii. [leit eram oxorroe BUSHaUEHHSA ITi-
Jieii, (hopMaTiB KOHTEHTY, IIAT(OPM 1 YACTOTH TTOCTHHTY.

Mapkerunrosi incTpymeHTH, Taki Ak PR-kammnaHii,
pekJiaMa, CoIliaJibHI Mepeski — iX BUOIp T03BOJIAE OpeH-
JIy TOCATTHU CBOIX ITiJIeli, 3a/IyYaTy HOBUX KITIEHTIB Ta
IMATPUMYBATH B3a€MOIIIO 3 ICHYIOUMMU CIIOKBAYAMIU.

Pospobka crparerii B3aemofii 3 KiIlieHTaMu Iiepen-
0auae CTBOPEHHS MeXaHI3MIB [JIA HMIATPUMKH, 30epe-
SKeHHSA JIOAIBHOCTI Ta GOPMYBAHHA KOM FOHITI HABKOJIO
openay. Ile BKiTIOUaE BOPOBA/KEHHSA TIPOrPaM JIOSTb-
HOCTIi, aKTUBHY KOMYHIKAIlif0 3 KJIICHTaAMH yepes pisHi
KaHAJU Ta 3aJIy4eHHA X JI0 y4acTi B :KUTTI OpeHy.
Hampuxian, taki 6penau Ak Starbucks BukopucToBy-
OTh TIEPCOHAJTI30BAHI AKIIii Ta IIPOrpaMu JIOSAIBHOCTL
[JIST BMIITHEHHSA 3B’SI3KY 3 KJIIEeHTAMMU.

MowniTopuHT Ta KOPUTYBAHHSA CTPATETI] ITOJIATAIOTH
y TiocTiiiHoMy aHaTi31 pedysbraris. Ile mo3Bosise BuAB-
JIATH, IO TIpaIlfoe 106pe, a 1o IoTpedye 3MiH, 1 KOPUTY-
BATU CTPATETIIO JIJIA IOCATHEHHSA KPaIIuX Pe3yJIbTaTiB.

IIryuyHuii iHTEJIEKT Ta BeJIUKI JaHI CyTTEBO TpaH-
c(OPMYIOTH ITIIXOIH 10 OPEHIUHTY, III0 T03BOJISE KOM-
MAaHIAM CTBOPIOBATH MEPCOHAJII30BaHI Ta e()eKTUBHIL
cTparerii y B3aeMoyIii 3 KITieHTaMu. STiAHO 3 T0CITiIKeH-
HaM [10], Ha puc. 2, ToKa3aHo, AKa KiJIbKICTH MApPKeTO-
JsioriB Bukopucronye I111.

Ilepconaitizaliia Ta aBToMaTH3AaIIA MAPKETHHIOBUX
KOMYHIKAIII JOTIOMAaramTh POOUTH KOMYHIKAIIIIO 3 ay-
IUTOPIi€I0 e(DeKTUBHIIIION Ta PE3yJIFTaTUBHIINION. 30ip
Ta aHaJIi3 JAHUX PO MOBEIIHKY KOPUCTYBAUiB CTBOPIOE
TMepPCOHAJII30BAHUM KOHTEHT, 1[0 MiJIBUIILYE KOHBEPCII0
Ta 3aJIy4YEeHICTh.

I1a aBromaTu3allia mae GpeHIaM KOHKYPEHTHY Iie-
peBary, OCKUIBKM JT03BOJISE IM OTIEPATUBHO pearyBaTu
Ha 3MIHHK B IOBEIHIIl CIIOKMBAYIB 1 He BificTaBaTU BijT
TeHAEHI[I!l pUHKY. BifTak KoMmaHii, AKI BUKOPUCTO-
BytoThb 111 muia onrumisanii giAabHOCTI CBOIX Kamma-
Hili, MOYKYTb HabaraTo IIBU/IIIE aanTyBaTUCA 10 3MiH
1 TPUMATHU JTiIePCTBO HA PUHKY.

I e mae MoxJIMBICTD 3MIMICHIOBATY IVINOOKUM aHAJII3
PUHKY Ta IPOTHO3yBAaTU MOBEIIHKY CII0KUBAYiB, 1[0 €
BaYKJIMBOI0 KOHKYPEHTHOIO IlepeBaroi. IHCTpyMeHTu
anastituiy Ha ocHOBI 1111 103B0OJIAOTE OGpEeHIAM OTPUMY-
BATH TOYHI IPOTHO3HU II[0I0 TOTO, AK 3MIHIOBATHMETBCS
TIOTIUT Ha IXHi MMPOAYKTU B MaiOyTHHOMY, III0 JA€ 3MOTY
O1JIBIII TOYHO MJIAHYBATU CTpAaTerii PO3BUTKY Ta KOPU-
TyBaTHU 1X Ha OCHOBI 3MiH y CHOKUBUUX TEHAEHITIAX.

IIpoBigHi cBiITOBI KOMIAHIT TAKOXK BUKOPUCTOBYIOTH
raki migxoqu. Hanpurian, Nike aktuBHO 3acTocoBye
aHAJITUKY Ta IITYYHUU 1HTEJIEKT IJIA [epcoHaisa-
mii Bzaemomii 3 kiriearamu. Jomarok Nike Fit gosso-
Jif€ KOPUCTyBauaM CKaHyBaTU CBOI CTOMU [JJI BU3HA-
YeHHA 11eaJIbHOT0 PO3Mipy B3YTTA, BUKOPUCTOBYIOUH
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Puc. 2. Buxopucrannusa 111 y mapkeTuHroBi# AiAIBHOCTI

KOMITIOTE€PHUIA 3ip Ta MamvHue HaBdauHa. 1{i mawi s6e-
pirarorees B ipodisi Nike Plus, 1110 criporye maiiGy Tai
noymku. Kpim toro, Nike BukopucroBye mami 3 JoaTKiB,
takux Ak Nike Training Club, nna anamisy mosemin-
KU KJIIEHTIB 1 TPOTHO3YBAaHHA 1XHiX IMOTPED, 110 CIIPUSE
MiBUIIEHHIO PIBHA yTpUMaHHA KiaieHTiB HA 40% Ta
3pocTaHHi0 npAMuUX mpoaaxkiB Ha 10% y 2020 porri [3].

Taxoxx IIIT Moske JOIIOMOITH Y MOHITOPUHTY KOHKY-
PEHTIB. 3aBOAKA 30aTHOCTI 06POOIATH BEJIUKI 00CATH [1a-
Hux y peasbHomy uaci, I11 mo3Bosisie 6permam orfiHOBa-
TH aKTUBHICTh KOHKYPEHTIB, BIICTeKyBaTH IXHI cTpaTerii
Ta peakilil Ha PUHKOBI 3MiHU, 1[0 A€ 3MOTY TPUIMATH
00T PYyHTOBAHI PIIlIEHHS OO0 BJIACHOI CTpaTeTil.

Orinka BILIUBY GpeHA-cTpaTerii Ha KOHKYPeHTO-
CITPOMOKHICTDH KOMIIaHII € 6araToBUMIiPHUM IIPOIIECOM,
170 BKJTIOYAE aHAaJTi3 (PiHAHCOBUX TTOKA3HUKIB ITOPIBHAH-
HA 3 KOHKYPEHTaMU Ta BUBUEHHSA YCITIIITHUX TTPUKJIA/IIB
OpeHOUHTY.

KrouoBi aciekTy BBy GpeHI-cTpaTerii Ha KOH-
KYPEeHTOCIIPOMOKHICTh BUBHAYAIOTHCA BILTMBOM HA TaKi
OCHOBHI ITOKa3HUKMU.

Bruiue Ha (iHAHCOBI ITOKASHUKN: OIHIM i3 HANOLIBIII
HAOUHUX IpUKIAmiB € Apple. SaBIAKY II0CIIIIOBHIM, HO-
Ope TIpoyMaHiil OpeH/I-cTparerii, KA BKIIIOUAE YHIKAIIb-
HUI TU3aiiH, eMOIINHII 3B'A30K 13 KOPHUCTYyBaYaMU Ta
IpeMiyM-Io3UIliOHyBaHHA, Apple 3Moriia 36LTBIITATH
CBOI0 PUHKOBY KamiTastisariio Ha 200% nporarom 10
poxkiB. ¥ 2023 poiii KOMITAHIA JOCATVIA BPaXKA0U0l OI[IHKHI
y $3 tpunbitonn. Takuii pesysIsTaT CBiTYUTE TIPO TIIUGOKY
ITOBipYy 1HBECTOPIB Ta CTAGLILHY (PiHAHCOBY eeKTUB-
HICTb, 1110 0e3I0CePeTHbO TI0B A3aHAa 3 CIyT0k0 Opermy [11].

Bruius Ha nosutbHICTE criokmuBaudiB: Starbucks, Ha-
MIPUKJIAJT, 3aBOAKN BIIPOBAPKEHHIO TIPOTPAMU JIOSAITb-
HOCTI SK KJTIOUOBOTO €JIEMEHTY CBO€l GpeHA-cTparerii,
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3MOIVIa 3HAYHO 30UTBIIUTU KUJTBKICTh IIOBTOPHUX MOKY-
nok. CTaTucTUKa IMOKAasye, M0 KiJbKICTh TAKUX TIOKY-
MoK 3pociia Ha 26%, 1110 BKasye Ha INIMO0KY eMOLINHY
PUB’A3aHICTh KJIIEHTIB 10 OPEH/Iy Ta CTBOPEHHS I0B-
TOCTPOKOBUX BijiHOCUH. Lle TakoK cripuse cTablIbHOMY
Aaoxoay Ta 3SMEHIIeHHIO BUTPAT Ha 3aJIlydeHHA HOBUX
KiieHdTis [12].

BruiuB Ha prHKOBE TTO3UITIOHYBAHHA: I[e OUH BaK-
JIMBUIL aCIIEKT, 1[0 BU3HAUAE 3MaTHICTb OpeHa-cTparerii
3MIHUTH KOHKYPEeHTHY KapTy puHKy. Tesla — sickpaBuii
IPUKJIAL TOT0, AK IHHOBAIlIliHA OpeH/I-cTpaTeria MoKe
CTBOPUTH HOBUI IIpeMiaJIbHUI CEIMEHT y BiKe ChOpMO-
BAHOMY PUHKY. SaBOAKH (POKyCy Ha eKOJIOTIUHOCTI, TeX-
HOJIOTIYHOCTI Ta BidioHepCchKOMY Irimxomny, Tesla amoria
He JIWIIIe BUAUTUTUCA Cepejl KOHKYPEHTIB, ajie i 3aJy-
untu 72% HoBUX KitieHTIB y 2022 porri. Ile memoHcTpye,
AK OpeHA-cTpaTeria Moxke OyTU pyIIieM pagUKaIbHUX
3MiH y PUHKOBOMY II03UIioHyBaHHi [13].

Kowmrmanii 3 BCOKMM piBHEM BIII3HABAHOCTI Ta JIO-
STBHOCTI 10 6PeH/Iy MaloTh Kpari (hiHaHCcoBi pesyabTa-
TH. 30KpeMa, 3pOCTaHHA IepeBaru 6permay Ha 1% Moxe
IPU3BECTH [0 30LIbIIeHHs mpofgaiB Ha 0,5% [14].

Ie migkpecitioe BaXKIIMBICTL iHBECTYBaHHSA B OpeH/I-
cTpaTeriio AJIA MABUIIEHHA TPUOYTKY Ta PUHKOBOL
rkamirasisarnii. Kommanii, Aki aKkTUBHO iHBECTYIOTH
Y PO3BUTOK CBOTO OpPEH/Iy, UaCTO MePeBepINyTh KOH-
KypeHTiB. Po3riisiHeMo 11e y TTopiBHAJIBHI Tab. 2:

Hami cBimuars, 1110 KOMMOAaHi1 3 IPOIYMaHOI OpeH/I-
cTparerieo, B AKY iHBECTYIOTh, MAIOTh CYTTEBO BUIILY
KaITiTaJTi3allio Ta piBeHb JOAIBHOCTI KITIEHTIB, 10 ITij-
TBEPKYeE 1X KOHKYPEHTHY IepeBary.

Bararo xommasiii, 0co6JIMBO HA PAHHIX eTarax pos-
BUTKY, CIIPUIAMAIOTH OpeH]T K apyropsaHe. Boru 3ocepe-
ILKYIOTBCS Ha IIPOAAYKaX, TEXHIUHUX XapaKTepUCTHKAX
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Tabruuys 2
ITopiBHAIBLHUIA aHAJII3 KOMIIAHIH i3 CHJIBHOIO Ta ¢JIA0K0I0 OpeH/I- cTpaTerieio
KoMmnanisa Yirka 6peng-crparerisa Punkosa kamiranizamis CrnoskuBuUAa JIOAJIBHICTH
Apple Taxk $3 TpaH 87%
Tesla Tax $900 mutpp 72%
Nokia Hi $18 mutpn 30%
Sears Hi 36aukpyTryBaia y 2018 p. 12%

Iocepeno: chhopmoBaro aBropoM Ha ocHOBI [14; 15; 16]

MPOAYKTY, OLIEPATUBHUX 3a/1aUaX, BIIKJIAIal0uu po0oTy
Haj OpeHIoM Ha «1IoTiM». IIpoTre icTopia mokasye, 10
caMe Ti TpaBIy, sKi iIHBECTYBaJIU y cTpareriute Gopmy-
BaHHA OpeH/y, 3M00yBaIy JOBIOTPUBAILY KOHKYPEHTHY
nepesary. Apple, Tesla — 11e He mpocTo KoMmITaHii, 11e
OpeHau 31 3MICTOM, CTUJIEM i TIOCTIOBHOI0 KOMYHIKaITi-
€10, AKi (POPMYIOTh KYJIBTYPY CIIOKABAHHS.

TuBecTyroun B OpeHI, KOMITaHIA BKJIAJIa€ B Te, 10
He TiITa€ThbCA IIBUIKOMY KOMiIOBAHHIO: V BiAUyTTs,
obpaswu, acorriarii, qosipy. Lle crBoproe «6ap’ep BXO-
Oy» IJisi KOHKypeHTiB. IIpoayKT MoKHA CKOIIiIOBATH.
Ilinu — sumsuTu. Ajte 6peHT — I1e ITiCHA eMoIlifiHa
1 KyJIBTYypHA crcTeMa, AKa (POPMYeThCS POKAMU.

Yomy OpeH T 11e BAXKJIMBO TAK CAMO SK IHBECTUITIA?
Ile mae mosrorpuBasnuii edexr. Hampuriam, pexramaa
KaMIIaHIiA TPUBAE TIKIEHb, OPeHI — POKAMU; 3MEH-
MIeHHA BUTPAT HA MAapPKETUHT Y JOBrOCTPOKOBIH Iiep-
CIIEKTUBI — CWJIbHUI OpeH/ He ToTpebye «rHaTu» Tpa-
ik uepes sHmwKKN. KitieHT mpuxomsaTs cami — uepes
JIOBipy, PEKOMEH/IAIli1; CTIHKICTh J0 PUHKY — KOMITaHi1
3 CHUJIbHOIO OpeH[I-CTpAaTEericlo JIeriie IIepeKuBalTh
kpusu. Kosm mmagaroTs mpogaki, pATye He pekjgama,
a JIoANBHICTH aymuTopii. JItogu roToBi 3ajiMinaTuch
i3 OpeHaoM, AKUI BOHU JIIOOJIATE 1 B AKOMY BIEBHEHI,
BUII[A MAPKUHAIBHICTD — JIFOIU I'OTOBI ILTATUTH 01J1b-
me 3a Te, 10 Mae OpeH. BoHU KynyoTh HEe TPOCTO
kpociBu, a Nike. He mipocto Tesedon, a iPhone. Ile
e(exT momaHo1 IMIHHOCTI GPEH/TY.

ITaBecTyBaHHA y OpeH[I-CcTpaTerii0 — Ie CTpaTeriy-
He pillleHHsA, AKe BU3HAUAE He JInIle AK Bac 6adyaTob
CHOTOJTHI, a KUM BU cTaHeTe 3aBTpa. Lle kamiran, Axuii
TIpaIioe Hes3aJIeyKHO Bijl KPU3, 3MIH PUHKY UM HOBUX
KOHKypeHTiB. lle Bamra perryraria, BllisHaBaHiCTh, 10-
Bipa i cuna. I 11e oHA 3 HAIPO3YMHIIIINX 1HBECTHUIIIH,
SAKI MOKe 3po0uTu Oynb-AKUii Gi3HeC.

Ile omuH MOKa3HUK — MONATKOBUI aHAJII3 BILJIH-
By OpeHj-cTparerii Ha PUHKOBI MO3UIliI KOMOAaHII.
Bpenp-crpareris 6esriocepeqHb0 BILUIMBAE HA 3IaTHICTD
KOMITaHI1 yTPUMYyBaT PUHKOBI MO3UITIT B yMOBaX KOH-
KypeHirii. 3a qauumu mopiunoro 3sity Edelman Trust
Barometer 2023, 59% cnoxxuBauiB roToBi 3po6UTH TO-
KYTIKy caMme TOMY, II[0 JIOBipATH 6peH/Iy, 110 MmiJIKpec-
JII0€ BAXKJIMBICTD JOBIpU y CIIOKUBUYOMY BuOopi [17].

ITle nmpusBoguTh q0 301JIBIIIEHHA KOHBEPCIi IIpofa-
JKIB, a4 TAKOK CTBOPEHHS TOBIOCTPOKOBUX BIJHOCHH 13
kaienramu. Hanpukinan, kommania Nike 3aBosku cBoii
Openpa-crparerii 3pociia Ha 15% 3a pik, Tofi AK Ti KOH-
kypent Adidas — siurie Ha 5% [18].

IIe cBigunTh Ipo GesrocepenHiil BILINB OpeH/I-
crparerii Ha pUHKOBUH YCITiX.

BucHoBKH 3 MpoBeaeHOTo mocaimkenHsa. Ha
OCHOBI ITPOBEIEHOT0 JOCITIIKEeHHA 0yJI0 3p06JIeHO TaKi
BUCHOBKH: OpeH/I-CTPaTerisa € HeBi €MHOI0 YaCTUHOO
ycminrHoro 6isHecy, 0co6JIuBO /1A mouaTkisiie. Kirto-
YOB1 €JIEMEeHTH TAKOl CTPATerii BKII0UAIOTH KOHITEIII[II0
OpeH/Iy, BUBHAUEHHA I1iJIell, aHAJTI3 KOHKYPEHTIB, [03U-
I[IFOBaHHA, YHIKAJIbHY TOPTOBY MPOMO3UIIiI0, CTBOPEH-
HA IJeHTUYHOCTI Ta BUSHAUYEHHA IIJTHOBOI ayIuTOPii.
Edexrupua crparerisa momomarae OpeHIy BUIIJIUTH-
cs1, KOMYHIKyBaTH 3 ayJUTOPIEI0 Ta CTBOPIOBATH JIETKO
BITiI3HABAHWII 06pas, 10 ITABUIIYE HOT0 KOHKYPEHTO-
CITPOMOZKHICTh T4 MPUBAOJIMBICT Ha PUHKY. ToMy pe-
TeJIbHE BIIPOBAIKeHHA OpeHOI-cTpaTerii € KIII0UY0BUM
JU1A yCIixy 6i3Hecy.

DopmyBanua eeKTUBHOI OpEHI-CTPATETIl € KIIIo-
Y40BUM (PAKTOPOM YCIIIITHOTO PO3BUTKY Oi3HECY B yMoO-
BaxX BUCOKOI KOHKypeHIi. YiTKke mo3uIlioHyBaHHS,
YHIKaJbHA I[IHHICHA ITPOIIO3UIiA Ta Y3TO/IKEeHICTh
yCiX MapKeTHUHTOBUX KOMYHIKAI[iil JO3BOJIAIOTE ITifT-
BUIIIUTHU BITIBHABAHICTH OpEHY, 3MII[HUTHU 0BipYy
CHOKUBAYiB 1 3a0€3IMEeUUTH JOBTOCTPOKOBY JIOSAIb-
HicTh KiienTiB. IIpoBigHi Kommawnii, Taki Ak Nike
ta McDonald’s, meMoHCTpyOTD, 1110 iHBECTYBAHHSA
y OpeHOUuHT cOpusae 3POCTAHHIO MPOOAKIB 1 KOHKY-
PEeHTHUX IiepeBar.

s ykpaiHcbKoTO 6i3HECy BasKJIMBO BpaxXxOBYyBa-
TH JIOKAJIbHI 0COGJIMBOCTI PUHKY, afalTyBaTu GpeH/-
CTpaTeriio 10 3MiH y CIIOKUBUIl OBEIIHI[I T AaKTUBHO
BUKOPHUCTOBYBaTH 1 posi iHcTpymenTu. [loemHanHs
mepcoHaJrisalii, aBToMaTu3aIiii MapKeTUHTOBUX KO-
MyHIKaMii Ta iHTerpamnii MTyYHOro iHTEJIEKTY 03BO-
e epeKTUBHIlIe B3aeMoaiATH 3 ayauropienn. Kpim
TOTO, CTPaTeriyHa y3roKeHICTh MixK 613HeC-I[1IAMU Ta
MapKeTUHTOBUMHY aKTUBHOCTSAMH MiABUIILYE (DIHAHCOBY
CTiiKiCTh KOMITAHI.

TlepcriekTriBY PO3BUTKY OPEHIMHTY ITOB'S3aHI 3 TI0-
JaJIbIINM BOPOBAPKEHHAM TEXHOJIOTiIi, 30KpeMa Be-
JIMKUX JaHUX Ta IITYYHOIO iHTEJIEKTY, AKi CIIPUAITH
MIUOIIOMY aHAaJIiZy IOBEJIHKY KJII€HTIB 1 CTBOPEHHIO
mepcoHa/i30BaHUX Iporosuiiii. Kommaniam BapTo
IIPUALJIATH yBary iHTerpaii OMHiKaHaJIBHUX CTpare-
riif, B3aeMopii 3 KOM'IOHITI TA BUKOPUCTAHHIO HOBUX
(opmariB KOHTEHTY IS 3aJyUeHHA ayauTopii. IuHO-
BAI[iHUY MAXiA 70 OPEHINHTY J03BOJIUTH ITiIITPUEM-
cTBaM He Jivile 30eperTu CBOI MMO3UINil, a I MOCUJINTH
KOHKYPEHTHI mepeBaru.



// EkoHomiuHi Hayku // // Mi>xnapofHuit HaykoBuiA )xypHan «lHTepHayka» // Ne 4 (171), 2025

Jliteparypa

1. Binuk I.1., IToru6a A. A., Maprita M. B. BayxauBicTs 6peHAMHTY [AJIA MIAIPHUEMCTB Ta H0T0 BIUIUB Ha CTBOPEHHA CIIOMKH-
Buoi JiosuteHOCTi. URL: https://[journals.pnu.edu.ua/index.php/aprde/article/view/8171/8270 (nara ssepuentns: 01.04.2025).

2. 100 branding statistics, global impact, and consumer perception. URL: https://www.linearity.io/blog/branding-
statistics/#global-branding-industry-overview (nara ssepuenss: 02.04.2025).

3. 100+ Important Stats to Know About AI in Marketing. URL: https://www.andava.com/learn/ai-in-marketing-
statistics/?7utm_source=chatgpt.com (gara ssepuenns: 02.04.2025).

4. Cmpamezis 6pendy: ocobnusocmi, cxodunku, ceemenmu: eed-catim. URL: https:/fractus.com.ua/uk/blog/strategiya-
brendu-osoblivosti-shodinki-segmenti/ (gata sBepaenHsa: 12.03.2024).

5. 45% of New Businesses Fail Within 5 Years: Here Are the 7 Reasons Why. URL: https://startupmindset.com/50-of-
new-businesses-fail-here-are-the-7-reasons-why/?utm_source=chatgpt.com (mara ssepuennsa: 02.04.2025).

6. Kituerko O. M. ®opmyBanHs cTparerii GpeH/Ia 3a I0MOMOr00 HOBITHIX TexHOoJyoTii mapkerunry. URL: https:/www.
nayka.com.ua/index.php/ee/article/download/3816/4596/10488 (mara ssepuennsa: 01.04.2025).

7. Hagapuyx T., KoBasnbuyk B. Bpenn-crpareris sk kiiiouoBuii haxkrop possutky kommanii Ha punky. URL: https:/dsim.
khmnu.edu.ua/index.php/dsim/article/view/305 (mara ssepuennsa: 01.04.2025).

8. Why Some Merging Companies Become Synergy Overachievers. URL: https://www.bain.com/insights/why-some-
merging-companies-become-synergy-overachievers/ (mara ssepuenss: 02.04.2025).

9. IlistkoBa ayauropis: Ak 1i BusHauuth i anamisyBatu? URL: https://youscan.io/ua/blog/target-audience-analysis-aim-
accurately/?utm_source=chatgpt.com (mara ssepuenns: 01.04.2025).

10. Bpend cmpamezisa: se6-catim. URL: https://ghack.agency/brend-stratehiial/ (mara ssepuennsa: 12.03.2024).

11. Apple’s Market Cap Hits $3 Trillion, Again. URL: https://www.investopedia.com/apple-hits-usd3-trillion-market-
cap-7556023?utm_source=chatgpt.com (mara ssepuennsa: 02.04.2025).

12. Starbucks Fiscal 2022 Annual Report. URL: https://s203.q4cdn.com/326826266/files/doc_financials/2022/ar/
Starbucks-FY22-Annual-Report.pdf (mara sBepuenns: 02.04.2025).

13. Stay up-to-date with the latest Tesla statistics. From production to revenue, gain insights into the company leading
the EV revolution. URL: https://www.buyacar.co.uk/the-latest-tesla-statistics/#:~:text=Tesla’s%20GA AP%20income%20
for%202023, was%20the%20Tesla%20Model%20Y. (mara sBepuenns: 02.04.2025).

14. Brand preference secret weapon for growth. URL: https://www.theaustralian.com.au/subscribe/news/1/?sourceCode
=TAWEB_WRE170_a&dest=https%3A%2F%2Fwww.theaustralian.com.au%2Fbusiness%2Fgrowth-agenda%2Fbrand-
preference-is-the-secret-weapon-for-growth%2Fnews-story%2F585039464314248ffb34b8d9373dac52&memtype=ano
nymous&mode=premium&v21=GROUPB-Segment-2-NOSCORE&V21spcbehaviour=append&nk=b791a80d841b810eec-
27c¢d0abb9b4169-1743604992 (nara seepuenns: 02.04.2025).

15. Market capitalization of Nokia (NOK). URL: https://companiesmarketcap.com/nokia/marketcap?utm_source=
chatgpt.com (mara sBepuenusa: 02.04.2025).

16. The Collapse of the Purchase Funnel. URL: https://www.edelman.com/sites/g/files/aatuss191/files/2023-06/2023%20
Edelman%20Trust%20Barometer%20Special%20Report%20The%20Collapse%200f%20the%20Purchase%20Funnel %20
FINAL.pdf (nara ssepuenns: 02.04.2025).

17. The Collapse of the Purchase Funnel. URL: https://www.edelman.com/sites/g/files/aatuss191/files/2023-06/2023%20
Edelman%20Trust%20Barometer%20Special%20Report%20The%20Collapse%200f%20the%20Purchase%20Funnel %20
FINAL.pdf (nara sBepuenns: 02.04.2025).

18. Adidas targets larger US market share as Nike struggles. URL: https://www.reuters.com/business/retail-
consumer/adidas-targets-larger-us-market-share-nike-struggles-2025-02-28/#:~:text=Nike’s%20share%200f%20the%20
global,%2C%200n%20Running%2C%20and%20Hoka. (nara ssepuenns: 02.04.2025).

References

1. Bilyk I.I., Pohyba A.A., Marhita M.V. Vazhlyvist brendynhu dlia pidpryiemstv ta yoho vplyv na stvorennia
spozhyvchoi loialnosti. URL: https://journals.pnu.edu.ua/index.php/aprde/article/view/8171/8270.

2. 100 branding statistics, global impact, and consumer perception. URL: https://www.linearity.io/blog/branding-
statistics/#global-branding-industry-overview.

3. 100+ Important Stats to Know About AI in Marketing. URL: https://www.andava.com/learn/ai-in-marketing-
statistics/?7utm_source=chatgpt.com.

4. Stratehiia brendu: osoblyvosti, skhodynky, sehmenty: veb-sait. URL: https:/fractus.com.ua/uk/blog/strategiya-brendu-
osoblivosti-shodinki-segmenti/

5. 45% of New Businesses Fail Within 5 Years: Here Are the 7 Reasons Why. URL: https://startupmindset.com/50-of-
new-businesses-fail-here-are-the-7-reasons-why/?utm_source=chatgpt.com.

6. Kitchenko O. M. Formuvannia stratehii brenda za dopomohoiu novitnikh tekhnolohii marketynhu. URL: https://www.
nayka.com.ua/index.php/ee/article/download/3816/4596/10488.

84



// International scientific journal «Internauka» // N2 4 (171), 2025 // Economic sciences //

7. Nazarchuk T., Kovalchuk V., Brend-stratehiia yak kliuchovyi faktor rozvytku kompanii na rynku. URL: https://dsim.
khmnu.edu.ua/index.php/dsim/article/view/305.

8. Why Some Merging Companies Become Synergy Overachievers. URL: https:/www.bain.com/insights/why-some-
merging-companies-become-synergy-overachievers/.

9. Tsilova audytoriia: yak yii vyznachyty y analizuvaty? URL: https://youscan.io/ua/blog/target-audience-analysis-aim-
accurately/?utm_source=chatgpt.com.

10. Brend stratehiia: veb-sait. URL: https://ghack.agency/brend-stratehiial/.

11. Apple’s Market Cap Hits $3 Trillion, Again. URL: https://www.investopedia.com/apple-hits-usd3-trillion-market-
cap-75560237utm_source=chatgpt.com.

12. Starbucks Fiscal 2022 Annual Report. URL: https://s203.q4cdn.com/326826266/files/doc_financials/2022/ar/
Starbucks-FY22-Annual-Report.pdf.

13. Stay up-to-date with the latest Tesla statistics. From production to revenue, gain insights into the company leading
the EV revolution. URL: https://www.buyacar.co.uk/the-latest-tesla-statistics/#:~:text=Tesla’s%20GA AP%20income%20
for%202023, was%20the%20Tesla%20Model %20Y.

14. Brand preference secret weapon for growth. URL: https://www.theaustralian.com.au/subscribe/news/1/?sourceCode=
TAWEB_WRE170_a&dest=https%3A%2F%2Fwww.theaustralian.com.au%2Fbusiness%2Fgrowth-agenda%2Fbrand-
preference-is-the-secret-weapon-for-growth%2Fnews-story%2F585039464314248ffb34b8d9373dac52&memtype=ano
nymous&mode=premium&v21=GROUPB-Segment-2-NOSCORE&V21spcbehaviour=append&nk=b791a80d841b810eec-
27¢d0abb9b4169-1743604992.

15. Market capitalization of Nokia (NOK). URL: https://companiesmarketcap.com/nokia/marketcap?utm_source=
chatgpt.com.

16. The Collapse of the Purchase Funnel. URL: https://www.edelman.com/sites/g/files/aatuss191/files/2023-06/2023%20
Edelman%20Trust%20Barometer%20Special%20Report%20The%20Collapse%200f%20the%20Purchase%20Funnel %20
FINAL.pdf.

17. The Collapse of the Purchase Funnel. URL: https://www.edelman.com/sites/g/files/aatuss191/files/2023-06/2023%20
Edelman%20Trust%20Barometer%20Special%20Report%20The%20Collapse%200f%20the%20Purchase%20Funnel %20
FINAL.pdf.

18. Adidas targets larger US market share as Nike struggles. URL: https://www.reuters.com/business/retail-consumer/
adidas-targets-larger-us-market-share-nike-struggles-2025-02-28/#:~:text=Nike’s%20share%200f%20the%20global,
%2C%200n%20Running%2C%20and%20Hoka.

85



// lcTopunuHi Hayku // // MixknapoaHuI HayKoBUI xypHan «IHTepHayka» // N2 4 (171), 2025

YK 94:[323.3:66-0511(477)»16/17»
Mynsap Anarostiit Muko/iaiioBuu
Kandudam iCmopuUYHUX HAYK,
douenm rkagedpu cycniibHo-2YMAHIMAPHUX OUCUUNJTIIH
Yuisepcumem exonomixu i niOnpuUeMHULMBQ
Mulyar Anatoly
Candidate of Historical Sciences,
Associate Professor of the Department of Social and Humanities
University of Economics and Entrepreneurship
ORCID: 0000-0002-7629-301X

DOI: 10.25313/2520-2057-2025-4-10921

NOPEBOJIIOLIIMHA ICTOPIOTPA®IA NOAINNA
CEPEAVHMU XIX CTOJIITTHA: OCHOBHI NOCTATI
TA HANPAMU AOCNIAXKEHD

PRE-REVOLUTIONARY HISTORIOGRAPHY
OF PODILLIA IN THE MID-NINETEENTH CENTURY:
KEY FIGURES AND RESEARCH AREAS

ICTOPUYHI HAYKMU

AHoTtauis. CTaTTs Np1CcBsiYeHa KOMIIeKCHOMY aHaizy gopeBontoLiiiHoi icTopiozpadii loginas cepeguHm XIX cToniTTa, po3-
2n1agatoun i Ik BaxanBuii etan y opMyBaHHi 3HaHb Mpo icTopito, eTHo2pagito, apxeonozito, CTATUCTUKY TA Ky/bTypy pe2ioHy.
MeToto poboTu € cucTeMaTn3awis Ta KpUTMYHA OLIHKA GOCAIGHMLIbKOI CTagLUyMHM KTKOYOBMX MOCTATE, WO BMBYA/M [10GibCbKy
2ybepHito B 3a3Hau4eHuit nepiog, a TAKOX BU3HAYEHHs] OCHOBHMX HAMPSAMIB IXHIX HAYKOBMX MOLLYKIB.

Ha 0CHOBI KpUTMYHO20 027151y NPALb NPOBIGHUX YKPAIHCbKMX, MObCbKMX TA POCINCbKMX gOCNIgHMKIB (30Kpema, tO. CiljiH-
Cbk020, M. SIBOpoBCbko20, M. OpiI0BCbKO20, B. AHTOHOBMYG, [1. YybuHCbK020, K. Muxanbyyka, M. IBaHuiuesa, K. LLeiikos-
€bko20, [1. MiwmHcbko20, B. Mobya-Typcbkozo, O. Miwe3g3eLbko2o, E. PynikoBcbko2o, 0. Ponne, M. [lpaecomaHoBa, M. [loBHap-
3anonbebkozo, O. Konbbepea, 1. baTiowkoBa Ta iH.) MpOaHani30BaHO iXHil BHECOK y BUBYEHHS DI3HWX ACNEKTIB XUTTs [10gins.
Po32/11HYTO OCHOBHI HAMpsiMK JOCTigXKeHb: LepkoBHa ictopia Ta ctatuctuka (tO. CiuiHCbkui, M. SIBOPOBCbKMIA), ICTOPUKO-
CTaTUCTHYHI Ta 2eoepagiuHi onvcu (M. OpnoBcbkuid), nybnikayis gxepen Ta popmMyBAHHS YKPAiHCbKOI iICTOPUYHOI KOHLenwii
(B. AHTOHOBWY), MacLITaOHI eTHo2PpaPiuHO-CTATUCTUYHI ekcreguuii Ta gikcauis HapogHoi KynbTypu (M. YybuHcbkuii, O. Kosb-
bepz), niHeBicTUYHI CTygii (K. Muxanb4yk), BUBYEHHS MpaBoBuX ACrekTiB (M. IBaHuLLueB), coLianbHO-eKOHOMIYHWI aHanis (M.
[ pa2omaHos, 1. [RilMHCbKMI), GOCTIgKeHHS 3 MOIbCbKOI MepCrekTUBY 3 AKLEeHTOM Ha ICTOPIT LWASXTH, PXITeKTYpy TA IOKA/Ib-
HuXx HapaTueis (O. Miwe3g3eubkuii, E. PynikoBcbkmid, tO. Pose), a TaKOX y3a2a/bHIOi Mpavyi B paMmkax ogiLiviHoi pocivicbko-
imMnepcbkoi napagmamu (M. baTiowKos).

BogHouac y cTatTi BUCBITAIEHO MeTOgo102i4HI 0COBIMBOCTI, CU/IbHI CTOPOHM (geTanisavlis, MoAbOBI qOCTIGKEeHHS, BUKOPU-
CTAHHS apXiBiB, MKGUCLMNAIHAPHICTb) Ta 0OMexeHHs T0204aCHOI Hayku. [TpOaHAN30BAHO BMAMB igeon0I4HNX YUHHUKIB (PO-
CificbKa iMNepcbKa MoaiTMKA, NObCbKi HALIOHAbHI iHTepecK, 3apogXKeHHs YKPAiHCbKO20 pyxXy), 0COBMCTMX MOo3uLii aBTopiB
Ta iXHbOI COLIaNbHOI MPUHANEXHOCTI HA iHTeprpeTaLliio iCTOpUYHMX nMpowecis, BUOIp gxxepes Ta Pokyc gocnigxeHb. BusHayeHo
TUIMOBI g/1S1 eMoXy1 PUCK, TAKi AK ONMCOBICTb, HEGOCTATHIN PiBEHb KPUTUKM gKepes 3a Cy4acHUMU MIPKAMM, POMAHTH3ALYIS M-
HY/1020, 30CePegIKeHICTb HA NeBHMUX COLiAIbHIX BEPCTBAX YM ACMEKTAX KUTTS.

HazonowweHo, wo gopeBostouiiiHa ictopioepadgisi, nonpu cBoi 0bMexeHHs Ta yrnepegxeHHs, 3ak1ana PyHgameHT gas no-
ganbLio20 BUBYEHHS [1oginns, 3ibpasium BeanyesHnii Macus GakTMyHO20 Matepiany, 3HA4YHA YACTUHA SKO20 € YHIKA/IbHOIO.
[Tigkpec/ieHo HeoOXigHICTb KPUTUIHO20 MigX0gy go BUKOPUCTAHHS L€l CIagLumHmi Cy4aCHUMM gOCAIGHUKAMM, BpAXYBAHHS KOH-
TeKCTy CTBOPEeHHS npaub Ta ocobuctocTeii apTopiB. CTaTTs cucTeMatusye iHPopmawito npo KaHoBMX qOCHIgHMKIB Ta ixHIl
gopoboK, NPONOHyYM LiNICHWI M02/151g Ha CTAH BUBYEHHS [Toginas cepeguHm XIX CTONTTA B gopeBotouiiiHy goby.

Kniouosi cnoBa: ictopiozpadis, oginns, Moginbcoka 2ybepHis, cepegurHa XIX CToniTTS, gopeBo/oLiiiHMii nepiog, yKpdaiH-
CcbKa icTopio2padisi, nonbCbKa icTopio2padisi, pocivickka ictopioepadisi, KpaesHaBCTBo, eTHo2padisi, cratucTika, Koxum Cilin-
CbKui, Bonogummp AHTOHOBWY, aBio YybuHcbkuid, K03egd Posse.
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Summary. The article is dedicated to a comprehensive analysis of the pre-revolutionary historiography of Podillia in the
mid-19th century, viewing it as a crucial stage in the formation of knowledge about the region’s history, ethnography, archaeol-
ogy, statistics, and culture. The aim of the work is the systematization and critical assessment of the research heritage of key
figures who studied the Podillian Governorate during the specified period, as well as the identification of the main directions of
their scholarly research.

Based on a critical review of the works of leading Ukrainian, Polish, and Russian researchers (including Yukhym Sitsinskyi,
Mykola Yavorovskyi, Mykhailo Orlovskyi, Volodymyr Antonovych, Pavlo Chubynskyi, Kostiantyn Mykhalchuk, Mykola Ivany-
shev, Kostiantyn Sheikovskyi, Pavlo Hlishchynskyi, Wtadystaw Pobdg-Gérski, Aleksander PrzeZdziecki, Edward Rulikowski, Jozef
Rolle, Mykhailo Drahomanov, Mytrofan Dovnar-Zapolskyi, Oskar Kolberg, Pavel Batiushkov, et al.), their contribution to the
study of various aspects of life in Podillia is analyzed. The main research areas are examined: church history and statistics
(Yu. Sitsinskyi, M. Yavorovskyi); historical-statistical and geographical descriptions (M. Orlovskyi); source publication and the
formation of the Ukrainian historical concept (V. Antonovych); large-scale ethnographic-statistical expeditions and the docu-
mentation of folk culture (P. Chubynskyi, O. Kolberg); linguistic studies (K. Mykhalchuk); study of legal aspects (M. Ivanyshev);
socio-economic analysis (M. Drahomanov, P. Hlishchynskyi); research from a Polish perspective with an emphasis on the history
of the nobility (szlachta), architecture, and local narratives (A. Przezdziecki, E. Rulikowski, J. Rolle); as well as generalizing works
within the framework of the official Russian imperial paradigm (P. Batiushkov).

Simultaneously, the article highlights the methodological features, strengths (detail, fieldwork, use of archives, interdisci-
plinarity), and limitations of the scholarship of that time. The influence of ideological factors (Russian imperial policy, Polish
national interests, the emergence of the Ukrainian movement), the authors’ personal positions and social backgrounds on the
interpretation of historical processes, the selection of sources, and the focus of research is analyzed. Typical features of the era
are identified, such as descriptiveness, an insufficient level of source criticism by modern standards, romanticization of the past,
and concentration on specific social strata or aspects of life.

It is emphasized that pre-revolutionary historiography, despite its limitations and biases, laid the foundation for further
study of Podillia, having collected a vast array of factual material, much of which is unique. The necessity of a critical approach
by contemporary researchers when using this heritage is underscored, taking into account the context in which the works were
created and the authors’ personalities. The article systematizes information about the key researchers and their work, offering

a holistic view of the state of study of Podillia in the mid-19th century during the pre-revolutionary era.
Key words: historiography, Podillia, Podillian Governorate, mid-19th century, pre-revolutionary period, Ukrainian historiog-
raphy, Polish historiography, Russian historiography, local studies, ethnography, statistics, Yukhym Sitsinskyi, Volodymyr Anton-

ovych, Pavlo Chubynskyi, Jozef Rolle.

ocTaHOBKa npo6isemu. [locimimkeHHs icTopii

ITominia cepequun XIX cTOITTSA 3HAYHOIO MiPOI0
CIIMPAEThCA Ha 0araTy HayKOBY CHAJIIUHY, CTBOPEHY
B JJOPEBOJTIOIIITHUI TIePi0jT YNCIIEHHUMU YKPaTHCHKUMU,
TIOJILCBKUMU Ta pocitickkumu aBropamu. [Ipami FOxuma
Ciriuceroro, Boomumupa Auronosuua, [Tasma Yyoun-
cekoro, FOseda Posune, Ockapa Kossbepra Ta 6ararsox
IHIIUX 3aKjIaau QYHOAMEHT [JiA BUBUEHHA PErioHy,
3i6paBIIY BeJIMYE3HUI MACHB YHIKAJIBLHOTO (DAKTHUYHOTO
MaTepiajy 3 icTopii, eTHorpadii, CTATUCTUKHN, apXeoJIoTil
Ta 1HIIUX TraJry3eli 3HAHb.

Opuak 1 icropiorpadiuba cnamiuHa € BKpai
HEOQHOPIMHOI0 1 He Mo30aBjieHa CyTTEBUX ITPOOIEM.
CrBopeni B ymoBax Pocificbkoi iMITepii, i mparii 9acTo
HecJIu Ha co0l BiI0KUTOK IMaHIBHUX 171€0JI0Tii (POCIfiCHKO-
IMITEPCHKOI, TTOJIbCHKOI HAI[IOHAJILHOIL), 1[0 BILJIMBAJIO
Ha BuOlIp TeM, IHTepIPeTAIliio Mo/iii Ta Jo0ip mKepes.
Kpim Toro, Torouacua Hayka maja cBOI METO0JIOTIY-
HIi 00MeyKeHHA: HeIOCTATHIN PiBeHb KPUTUKU KEepel,
MO PEHHA OIIMCOBOCTI TA POMAHTUYHHUX MHiAXOIB,
30CepeyKeHHA Ha MEeBHUX COIIaJIbHUX rpymax (Jacto
nIAXTi 200 CeJIAHCTBI) MPU iIrHOPYBAHHI 1HIIUX ac-
MEeKTIB CYCITIJIBHOTO KUTTA. Pi3HOMAHITTA MigX0diB Ta
(bparmeHTapHICTL 6AaraThOX JOCTITKEHDb TAKOK YCKIIA/-
HIOIOTH (DOPMYBAHHA IIJTICHOT KAPTUHU MuHY0r0 Io-
JJIBCBKOT T'yOepHii.

Ak HACITIIOK, BUHUKAE ITP0o0JIeMa KPUTHIHOI'O OCMIC-
JIEHHA Ta CUCTEeMAaTHU3Aallil IhOT0 3HAYHOTO, ajie CKJIaI-
HOTO ¥ cymepewrnBoro qopooky. CydacHi mocitigHuKN
IOTPEOYIOTh y3araJIbHIOIOUOr0 aHAJIIZY TOPEBOJIFOLIIHTHOT
icropiorpadii ITominmsa cepenquan XIX cTOMTTA, AKUEA
0u He JiMIlle BUBHAUUB KJTIOUOBUX aBTOPIB T4 OCHOBHI
HAIIPAMHU IXHIX JOCIIIKeHb, aje i1 06’ €KTUBHO OLIIHUB
IXHIH BHECOK, METO/I0JIOTII0 Ta BUABUB 10E0JIOTIUHI I
CBITOTVIAAHI BIUTUBU. BifICyTHICTH TAKOT0 KOMILJIEKCHOTO
KPUTUYHOTO OTJIAY YCKIJIATHIOE aIeKBATHE BUKOPUCTAH-
HA TIpallb MOTIEPEIHUKIB Ta 00 €EKTUBHY PEKOHCTPYKITIFO
icTopii perioHy B 3asuaudenwuii repiom. Came Ha pos3s’d-
3aHHA IIi€l ITPo0JIeMU CITPAMOBAHA JaHa CTATTA.

MeTtomoJtoria gocaigsKeHHA 6a3yeThCsa HA TIPUH-
LUIIaxX iICTOPU3MY, CUCTEMHOCTI Ta 00’ ekTuBHOCTI. Oc-
HOBHUM METOJIOM € icTopiorpadiuuuii aHasia, Iio0
BKJIOUAE KPUTHUHUNA POSTJIAL IIPALb JOPEBOJIIOIIIHIX
mocigaukiB [Tomisis K iICTOPUUHUX JKepel.

Anajia ocTaHHIX HOCTimiKeHb i myO/ikarii.
Cyuacuuii eTan BUBUYEHHSA icTopii Ta icTopiorpadii o-
pesBouttortitinoro [Tomisuia xapakTepusyeTbCsa BiIX0q0M
BiJ] IMIIEPCHKUX TA PASAHCHKUX KOHI[ENTYAJTbHUX CXEM
1 MparHeHHAM 10 (DOPMYBaHHA HOBOT0, 00 €KTUBHIIIIOTO
THOTJIAYy HA MUHYJIE perioHy. JlociTiKeHHA CIipAMO-
BaHi Ha MEPEOCMUCJIEHHA PErioHaJbHOI icTopii Kpish
OpU3My HAIIOHAJIPHUX 1HTEPEeCiB YKpaiH!, BOTHOYAC
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BPaxoBYyIOUU 0araToOeTHIUHICTE Ta MOJIIKYJIBTYPHICTD
Iomisisa. AkTyasibHUM 3aBOAHHAM € CTBOPEHHS ITLTiC-
HOT'0 HAYKOBOTO YSABJIEHHS IIPO iICTOPUUYHUMN POSBUTOK
Kparo, 110T0 POJIb Ta MiCIle B 3arajIbHOyKpaiHCHKOMY Ta
€BPOIIEICBKOMY KOHTEKCTaX.

SHaAUHWIT BHECOK Yy PO3BUTOK ITUX JOCIIiIKEHDb Ha
cyuacHomy erari 3miticuuB JI1. B. Baxxenos [2]. Horo
(yuanamenTaibHi MoHOTpadii Ta YMCIeHHI HAYKOBI
CTaTTI OXOIUTIOITH ITUPOKE KOJI0 muTaHb icTopii Ilo-
misisa. BaskauBor e fioro oprasisaiiiiiHa JiAJIBHICTh
31 CTBOPEHHS HAYKOBOT'O I[EHTPY JOCIIFKEeHHA icTopii
IMominnsa ta popMyBaHHA BiAMOBIAHOI HAYKOBOI IITKOJIH,
1110 3a0e31eunyI0 AKICHO HOBUI piBeHb BUBUEHHS M-
HYJIOT0 Kparo. 3aBOsAKN HOro 3yCHILIAM OyJI0 3HAUHO0
MIipOI0 CHCTEMAaTH30BAHO 1H(OPMAII0 IIPO TOCIIITHU-
kiB ITomisina XIX—XX cTomiTh, BBEAEHO 10 HAYKOBOTO
06iry HOBi apxiBHI /yKepesia Ta po3pobJIeHO acIlleKTu
METOJI0JIOTIT PEriOHAJIbHUX 1CTOPUYHUX A0CTiTKeHb. Le
ITO3BOJIMJIO CTBOPUTH O1JIBIII KOMILJIEKCHE YABJIEHHS ITPO
ITOPEBOJTIOIIIHHY icTopito Ta icTopiorpadiro ITomims.

ITopsapn i3 HuM, pisHi acmekTy icropiorpadii Ta ic-
Topii Iloginbcbkoi rybepuii XIX cTOMTTA TOCITIKY-
BaJTH I 1HIIL cyuacHi HaykoBiri. CBoi mparri I1iit mmpo-
Ooiemaruili nmpucsaTmian, 3okpema, C. E. Baxxenosa,
A.B. 3agopoxuok, O.B. Komaprinskuii, A.I". ®imi-
HioK, A.A. Kpucekos, f.C. I'asenpka, C. M. €cronin,
B.B. Kyunenscoruii, A. M. Bonuap, T. 0. XonkoBcska
Ta 1HII JOCTIAHUKH.

Busuenus icropiorpadii I[Tomisna XIX cromiTta
CyYaCHMMU HAYKOBI[AMM Ma€ BaXKJIVMBE SHAUCHHS IS
PO3BUTKY YKpPaiHCBHKOI icTopuuroi Hayku. KomexkTusHi
BYCUJLIIA JOCTIHUKIB CIIPUAOTH (POPMYBAHHIO KPUTHY-
HOT0, TT030aBJIEHOTO iJIe0JIOTIUHUX HalIapyBaHb MU-
HYJIOT0, TIOTJIAAY HA iCTOPiI0 PErioHy Ta HOro HayKoBe
OCMMUCJIEHHS ITOIIePeIHUKAMIU.

@opMyIIIOBAHHS IIiJIEH CTATTI I10JIATAE B CUCTE-
MAaTu3allii Ta aHaIi3i TOPOOKY KITIOUOBUX JOCITITHUKIB
ITIOPEBOJTIOIIITHOT 100U (YKPATHCHKUX, TTOJIbCHKUX, POCITi-
CHKUX), AKI BUBYAJIH Pi3HI acmeKTH icTopii, eTHorpadii,
CTATUCTUKU, apXeoJiorii Ta Kyiabrypu Ilomisuisa cepenu-
Hu XIX cromiTTsa. BusHaueHHI 0CHOBHUX T€MATUYHUX
Ta METOHOJIOTIUHUX HANPAMIB HocaimxeHb Ilomisiisd,
XapakTepHUX JIA icTopiorpadii 3a3HaAYEHOr0 IIePioy.

Bukiag oCHOBHOTO MaTepiay DoCJIigKeHHA.

FOxum Mocunosuu Cimincsrmii (1859-1937) [13]
OyB OJTHUM 13 TIePIINX, XTO 3AIMCHUB HACTIJIBKA MaCIII-
TabHe, CCTeMaTUYHe i IVIN00Ke TOCIIiKeHHs 1CTopii,
apxeoJtorii, apxitexrypu ta ersorpadii Iominsa. Moro
Iparii 3aKjrajiu QyHIAMEeHT 1A [101aJIbIIIOT0 BUBYEH-
Hs perioHy. Biu 3i0paB BesmuesHuii MacuB haKTHIHO-
ro marepiaiuy. «cropuueckue CBeIeHUA 0 TPUXOAAX
U [[ePKBax...», «Apxeojiorudyeckas Kapra...» BpakanTb
JleTaJTi3alfieo Ta IIparHeHHaM 00 MAaKCUMAaJIbHOI I10B-
HOTHU JaHUX PO OKPEeMi cejia, XpaMu, MOHACTUPI, I'o-
poxuina. CiriHCBKNMI aKTUBHO IIPAIIOBAB 3 aPXiBHUMU
IOKyMeHTaMu (IepKOBHUMU METPUKAMU, BiSUTAIIAMH,
akTammu), ermrpa@ivHuMy mamMm’aTkaMu (HamrmcaMyu Ha
I3BOHAX, CTiHAX, HAATPOOKAX) 1, II[0 0COOJIMBO I[IHHO,
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IIPOBOIMB YKCJIEHHI TOJIBOBI IOCIIIKeHHA — 0COOKCTO
BiBilyBaB 00 €KTH, IPOBOAUB OMUTYBAHHA MiCII€BUX
JKUTEJIIB, pOOUB 3aMaJIbOBKH, (hoTorpadysas.

Y iioro TBopuoMy Aopobky moHan 300 HayKoBUX
mpans, i 150 crareii-perensiii. Moro BHecox y AocJi-
mxenHA [Tomiia cepenuun XIX cToIITTA € Hag3BUYAL-
HO BAaroMuM 1 6araTorpaHHuM, HABITh IIOIIPH Te, 1[0 He
3aBYKIV BUJIUIEHUI B OKpPeMi Mpaili, MPUCBAYEH] BUKITFOY-
HO I[b0My Iepiony. Moro HayKoBa cnafIquHa MiCTHT
JIOCTIIIPKEHHA 1CTOpil HAaceJeHUX ITYHKTIB Ta OKPEMUX
miciteBocreii. 3okpema, B 1895 p. Gysio ory6 rikoBaHO
mocmimxennsa «opox Kamener ITogonsckuii. Mcroprue-
CKoe ommcanue», a B 1911 p. «cTopuueckrie MECTHOCTH
ITomonuu u ux gocrompuMedaTesIbHOCTH». I xoua pobo-
TH OXOTLTIOIOTH IITUPIIUIT XPOHOJIOTIUHUI TianasoH, ajie
BOHU 000B’A3K0OBO MiCTHJIX PO3ALIM ab0 BiIOMOCTI, III0
CTOCYBAJIMCA PO3BUTKY IIUX MICITb MijT BiIai0i0 Pociticbkoi
imrepii y XIX cTostiTTi, BKITFOUAI0UH 10T0 cepeauHy (aji-
MiHICTpaTHUBHI 3MiHU, HACEJIEHH, 3a0y/10Ba, 3HAYHI T10-
mit). Bim 36epir merasibHy iH(MOPMALIiIO ITPO apXiTeKTyPHI
0COOJIMBOCTI, CTAH 30€PEKEeHHA Ta iCTOPII0 IEPKOBHUX
OyniBesn. Bin 3adikcyBaB apXiTeKTypHY CIAIIIUHY, 10
moxommiia 3 cepequuu XIX cT. a00 aKTUBHO BUKOPIICTO-
ByBasaca. CucreMarnsyBaB Ta y3araJlbHUB 3HAHHA ITPO
icTopito perioHy, oe cepequna XIX cT. moctaBasia K CKJa-
JIOBA YACTUHA i1CTOPUUHOTO ITPOIIECY.

Bonmouac, y uac, KoJiu IOMiHyBaJIu 3araJIbHOIMITED-
CBKi HapaTWBY, JOCIIITHUK IPUIIJIAB BeJIMUE3HY yBary
caMe JIOKaJIbHIM icTOpil — oKpeMuM mmapadiam, MicTed-
KaM, MOHACTUPAM, MAKPECITIOI0UN IXHI0 YHIKAJIBHICTh
Ta 3HAYEHHA.

fAx npaBociaBHUI CBAIIEHHUK 1 MisAd, oQilfiiiHOT
IIePKOBHOI cTpyKTypu (€mapxiamsHoro xomirery), Ci-
IIHCHLKUI TIPAIloBaB y Mexkax ifgeostorii Pociticbkoi im-
nepii Ta Pociticekoi ipaBocsiaBHOI 1iepkBu. Lle moryio
BILUTMBATY HA HOT0 IHTEpPIIPETAIli{0 IEBHUX MOMIi, 0CO-
0JIMBO TUX, 1[0 CTOCYBAJUCA icTopii YHINHOI [IEepPKBU,
MOJIBCHKOTO TIAHYBAHHA UM KATOJUIU3MY, AKI YaCTO
HoaBaJINCA B HETaTUBHOMY CBITJIi. AKIT@HT POOUBCSA
Ha MPaBOCJABHIN icTOPil Kparo, i IOMIPU BeJINUE3HY
JKepeJIbHY 0a3y, piBeHb KPUTHUHOTO aHAJII3Y IyKepest
He 3aB¥aU OyB JOCTATHRO TTTMOOKUM 32 CyYaCHUMHU Mip-
kamu. [Homi CiliHCBbKUI MIir HEKPUTUYHO CIIpUNMAaTH
MicCIIeBi JIereHau YW Mepekasu, a 6araro moro mpaib
MAaloTh IEPEBAYKHO OIMMCOBUI Xapakrep. AHariTuuHa
CKJIA0BAa, ITOPIBHAJIBLHUI aHAJII3 3 IHIITMMH PerioHaMu
Ta NIN6OKEe TeOPeTHYHE OCMUCIEHHA iICTOPUYHUX ITPO-
IeCiB He 3aBXK/AU OyJIU H0TO IIPIOPUTETOM.

Taxko:x Bu3HAUHE MicCIle B OCJIiIKEeHH] icTOPil 11ep-
KBU Ta HacesjeHux yHKTIB [loginssa 3atimae Mukosia
(Huxonaiit) Aoposcbruii (1842—-1919) [16]. Orinroroun
MOCJIIIFKeHHA Ta HOro MiAJbHICTh, BAMKJIMNBO BUXO/INU-
TH 3 MO3UIMI JOBroJIiTHLOTO pegakropcTBa «Ilomosb-
CKHUX ellapXHaJIbHBIX Bemomocreil» (masi — I[I€B) Ta
aBTOPCTBA IIpallb IIePEeBAKHO 3 IIEPKOBHOI icTopil. Ak
penaxTop, BiH HagaBaB MOKJIMBICTE 0AraTboM 1HIITHNM
JOCJIiTHUKAM (BKJIIOUAIOUM HA MOYATKOBOMY eTami i
IO. Citircekoro) my6TiKyBaTH CBOi PO3BIMKHU, MKEPETbHI
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Marepiaiu Ta cuocrepeskeHadA. [le crumystioBasio pos-
BUTOK MICII€BUX 1CTOPUKO-KpPAe3HABUMUX CTY/ii. 3aB-
msaxu [1E€B 6yso 3i6paHo i ory0IiKOBAHO KOJIOCATIBHUL
o0caAr iHdopMaIrii opo icropiro mmapadiii, MOHACTHUPIB,
JIyXOBEHCTBA, IePKOBHUX IIKiJI, Oy/TIBHUIITBA XPaMiB,
a Takoxk craructuuHi gaHi mo ITomibcekiil emapxii 3a
TpuBasuii epion. [leit Mmacus manux, xou i cmerudiy-
HUI, ajie € IMIIHHUM [IKePeJIoM.

SABopoBCcHKMIT caM GyB aBTOPOM UMCJIEHHUX CTATEMH,
OTJIAMIB TA CTATUCTUYHUX 3BITiB, IPUCBAYEHUX 1CTOPIT
Ta cydacHoMy (A Hporo) crany Ilominscekol emapxii.
IIi mpari mMicTATh BakIUBY 1H(MOPMAIIIIO PO OQIITiii-
He xuTTA IIpaBociiaBHOI 1IepKBU B perioui. Tpusase
nepebyBaHHA IBOPOBCHLKOIO Ha II0CaJll peIaKkTopa 3a-
0e3meunsio CTablIbHUM 1 PeryJIApHUN BUXiJT BUTaHHA.
Ile cnpusio mocsTiToBHOMY HAKOITMUEHHIO KPae3HABUOT
iH(opMAITii ITPOTATOM APYTOl TOJTOBUHHU XIX — ITOUATKY
XX croitta. OgHak, Ak odimifiHe BUOGAHHA €Iapxii,
TIEB mig pemaxiriero ABOPOBCHKOTO CYBOPO TOTPUMY-
BaJiocA ifeoJiorii Pocificbkoi mpaBocIaBHOI I€PKBU
Ta camojep:kaBcTBa. Bin migTpuMyBaB pycudikariiro
IOLILCHEKOT0 HACEJIEHHA Ta 3aiiMaB aHTUKATOJIAIIBK]
TO3UITi] IIPY BUCBITJIEHHI PEJTITIIHO1 icTOPil.

BasknuBoro diryporo miis icropiorpadii [ominis,
OCKLJIBKU MOr0 JOCJIUKEHHA € OOQHUMM 13 He0ararbox
KOMILJIEKCHUX IKepesl came 3 cepequHu XIX cTOJIiT-
s, € Muxaitmo Opitosebkuii (Ilcens) (1807-1887) [9].
HWoro naiisigominm mpari — I1e iCTOPUKO-CTATUCTUYHI
Ta reorpadivuHi HapUCH, 10 APYKYBAIUCA AK BCTYITHI
cTarTi a60 PO3aLIN B OIIIHHNX MOPIYHUX BUTAHHAX
JlamaTHrx KHWKKaX [lomiascekoi rybepHii», «Kparkoro
HUCTOPUKO-cTaTuCcTHYecKoTo ouepka Ilomosibekoii rybep-
Hun». [Iy6srikyBaB okpemi craTTi Ta MaTepiaau B ogi-
mitiHii rageri «I[logosbckue ry6epHCKIe BEIOMOCTI».

AK criBpo6iTHUK ry0ePHCHKOTO CTATUCTUYHOTO KOMi-
TeTy, 10r0 TOJIOBHUM 3aBAAHHAM OyB 361p Ta my6JTiKaria
CTATUCTUYHUX JaHUX (IIPO HACEJIEHHS, CLITbChKE TOCII0-
JIapCTBO, ITPOMUCJIU, TOPTIBJII0, OCBITY TOII0) Ta Teorpa-
(piunmx omuciB. ITompu MOKIIMBI HETOUHOCTI, 111 JaHI €
0e3I[IHHUM [I;KEePesIOM JIJIA PEKOHCTPYKIIii COIiaJIbHO-
ekoHoMiuHOro craHy Ilominia Toro gacy. Iloemuyroun
CyXi CTATUCTUYHI JaHi 3 iICTOPpUUHUMH HapHUCaAMU Ta
reorpa)iuHMMU OMKCAMU, BiH HAMArasCsA JaTH IIijIicHe
YABJIEHHSA MPO Ty6epHifo, 110 OYJI0 IIPOrPEeCUBHUM ITiJI-
XOIOM AJIA O(PiIiAHNUX BUIAHb cepeauHu XIX CTOIITTA.
¥ cBoix ommmcax OpJIOBCHKUIT YaCTO BEJIFOUAB KOPOTKI
BIJJOMOCTI ITPO HaceJIeHHsA, oro 3smuuai Ta modyT, 30a-
rauyodu CBol mparli eTHorpadgiunoro minuicTio. OmHak
CJIif] TaM’ATaTH, 1110, OYydH iMIIEPCHKIM YHHOBHUKOM,
Moro JOCTiMKeHHA HeMUHYyYe BimqoOparkaau oiriiiay
TouKy 30py Pociticbkoi immiepii. Tomy B psmi BUTIaIKiB
BiH TTO3UTHUBHO BiI0OpakaB POCIMCHKY aIMiHiCTpAIliio,
BUKOPUCTOBYBAB IMIIEPCHKY TEPMiHOJIOTIIO Ta ITiIXOqU
o Kiacuikalrii HaceJeHHs, yIepea:KeH0 CTABUBCA 10
TI0JIBCHKOT'0 HACEJIEHHA UM 1HIINX KOH(eCii.

TTocrarTio mepiioi BeJIMYnHM B YKPATHCHKIH iCTOPio-
rpadii gpyroi mosioBuau XIX crosmittsa € Bomogumup
AnTonoBuu (1834-1908) [1]. I xoua BiH He Hamucas

OKpeMuX MOHOrpadiii, IpucBAYeHUX BUKIIIOUHO I]o-
JIIJUJTI0, I0TO BHECOK Yy BUBUEHHS KPAI0 € BEJIMUE3HUM
i 6araTorpaHHUM, X04a I YaCTO HEIIPAMUM.

O1wigroroun 1oro gociaimkxedss crocoBHo ITomina,
MOKHA BUOUINTU HACTYyHOHI acriektu. BiH 3po6uB Jio-
CTYITHUMMU JIJ1A HAYKOBILIIB TUCAYl JOKYMEHTIB 3 icTopii
IIpaBso6epesxnoi Yrpaiau XVI-XVIII cr., cepen Axux
BeJIMYEe3Ha KIJIBKICTh CTOCyeThes Oesmocepenabo 11o-
Iyt (aKTH PO 3eMJIEBOJIOMIHHSA, 3acejIeHHA Kparo,
coIiiaTbHy 60pOTHOY, raliTaMaddnHy, IePKOBHY 1CTOPi0
Tomio). Bes 1iel mxepesbHOl 0as3u IriInO0OKe BUBUEHHS
icropii Iloginia Toro nepioxgy 6ysio 6 HEMOMKIIUBUM.
AHTOHOBHY IIOCJIIIOBHO 06CTOIOBAB OKPEMIiIIHICTH
YKpailHCBKOI iCTOPil Ta KyJIBTYpPHU. Horo mpaui 3 icro-
pii Benukoro xHAziBcTBa JIMTOBCHKOTO Ta KO3aUUUHU
JaBaju 3MOTy posmiamaru icropiro [lomisuisa He stuire
B KOHTEKCTI MOJICHKOT'0 UM POCIHICHKOT0 MaHyBAHHS,
a AK HeBiIeMHY YAaCTHHY 3arajibHOYKPAIHCHKOT0 1CTO-
PUYHOrO MPOIIECY.

Biu posymiB Baix/IMBICTS eTHOTpAQIUHNX TAHUX [JISA
iICTOPUYHUX PEKOHCTPYKIHA, 110 PO3MIUPIOBAJIO ITPe-
MeTHe TI0Jie JIOCJIi/IKeHb, aKkTyasibHe 1 miia [lomginis.
Opuak AHTOHOBUY He CTBOPUB JKOMHOI y3arasibHIOK0-
4oi mpairi 3 icropii Iogiia. Ingopmaria mpo periox
y foro BJIacHUX MpaIdx € (hparMeHTapHOo, TOJAHO0
B KOHTEKCTi IHpIIuxX TeM. Moro cyBopwmii mosuTHBiaM
Ta aKIeHT Ha «IpibHUX (pakrax» iHOAI 06MerKyBaIH
MOT0 MOKJIMBOCTI Y CTBOPEHHI IIUPOKUX 1CTOPUUHUX
CHHTE3iB Ta TEOPEeTUUYHUX y3arajibHeHb. | xoua BoJro-
IUMUpP AHTOHOBUY He OyB CITeIiaTi30BAHUM 1CTOPUKOM
came Ilomisinsa, BiH BigirpaB yHIaMeHTAJILHY POJIb
Y PO3BUTKY AOCTiMKeHb [I0qiJTbChKOr0 Kpato, 3aKJIaBIIN
MIIHI TiJBAJIVHU [JIA TOAAJBIINX HAYKOBUX ITOIIYKIB.

Macmra6ui eTHOrpagiuHO-CTATUCTIHYHI JOCITIIKeH-
ua ITiBmenno-3axiguoro kparo (1869-1870), w10 oxoru-
au i Iloginbebky Ty6epHiro, 3aiticiuB [laBio Yy6uH-
cekuii (1839-1884) [14]. Bin s3i0paB 6araTuii MaTepia
PO TPAIMIIii, 3BUYAL, 00PAIH, ITiCHI, KA3KH Ta JIET€HI!
Tlopinusa, axuii orry0irikyBaB B 6araroroMHux «T'pygax
ATHOTrpa(UUECKO-CTATUCTUIECKOMN SKCIIeqUITNM. . .». [le
6araToToMHe JOC/III;KEeHHA € CIIPaBKHIM CKapOoOM [IJIs
BUBYeHHA eTHOrpadii Ta donsrmopy [lomisuisa cepemuau
XIX croJriTTA.

3aBasaKy H0ro 3armmucaM CyJacHi JOCTITHUKNA MaOThb
3MOTY BiITBOPUTH ITOBCAKIEHHE JKUTTA 1 CBITOIJIA TI0-
mosisia XIX crostiTTaA. 3acTOCOBYIOUN HAYKOBUIM ITiAXi/
ITo 360py Ta Kjacugikallii maHux mpo HaceseHHA [lo-
i1, HAyKOBelb 3yMiB CTBOPUTHU IIJIICHY KapTUHY
COITIOKYJIETYPHOTO JKUTTA PETIOHY.

Y cBOIX AOCIIIPKEHHAX BiH OIMKMCYBaB COIiaJIbHO-
€KOHOMIYHI YMOBU KUTTS MOIOJIAH, 0COOJIMBO CEJIAH-
crBa. lle maso amory roubure 3po3yMiTH CTAHOBHUIIE
YKPAiHCHKOTO CEJITHCTBA B YMOBAX KpilaliTBa Ta oro
IOBroTpuBaIux HacaiakiB. CBoiMU IIparisiMu BiH CIIPH-
AB monyJiApusanii Kynsrypu IlomibebKoro Kparo, mo
BiflirpaJsio BAyKJIMBY poJib y (POPMYyBaHHI HAIlIOHAJIBHOI
CBIIOMOCTI AK cepe[ MiCI[eBOro HacejJIeHHd, Tak 1 3a

1oro MeKaMmu.
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Bopmouac, Ak i 6yib-AKka po6oTa, oro JOCITiFKeHHA
MaJiu MeBHI 00MeKeHHs, 3yMOBJIEHI 0COOJIMBOCTAMU
eroxu Ta 00 €KTUBHUMHU TPYIHOIIAMH IIPOBEIEeHHS
MacIITa0HUX II0JILOBUX JOCIIIIKEeHb. S0KpeMa, BiH MaB
o0MeskeHUIT JOCTYII A0 OKPEeMHUX BEPCTB HACEJIeHHS,
yepes 1110 MEHIII IIOIINPEH] 00PAAN MOTJIN 3AIUIITATHCS
1103a 10T0 JOCJIiTHUIILKOI0 yBATOIO. Horo nocsrimaumbEa
yBara 0yJia lepeBaKHO 30Cepe/iPKeHa Ha CeJIAHCTBI, To/Ii
SIK OKpeMi acCIleKTH KUTTS 3aMOKHUX BEPCTB CYCITiJIb-
CTBA 3aJIMIIUJINCA MEHII BUCBITIeHUMU. Kpim Toro,
noJriTuyHa cutyarlis B Pocificbkiii iMmepii Morvia mpu-
3BOJIATH /10 3aMOBUYBAHHA a60 BUKPUBIICHHS TEAKUX
aCIIeKTiB YKpaiHCHKOI KyJIBTYPH B Iparax Yy6rHCHKOro
3 METOI0 YHUKHEHHA KOHQIIIKTY 3 0(ilifiHO0 Bi1agoro.

3HauHW BIJIMB Ha aocrimkenaa [Logiibebrol ry-
6epHii cepenuau XIX cT. Mayiu mpaili yKpaiHCBKOTO
erHorpada, icropuka i rpomajcekoro misaua, Kocrauru-
Ha fIkoBuua Tepemenka (1818-1881) [13]. Horo npa-
i OyJiu TpUCBSAYEHI MOOYTY, KyJIBTYPi Ta COIiaJIbHO-
€KOHOMIUHOMY KUTTIO PErioHy. ¥ CBOiX po6oTax BiH
0c00JINBO BiJI3HAYAB BUHATKOBY POIIOYICTDb MOIJIBCHKUX
3€MeJIb, 0 CJIYTYBAJIU MIITHO OCHOBOIO JIJIA PO3BUTKY
CLIIBCHKOT'OCIIONAPChKOI0 BUPOOHUIITBA. BiH Takox me-
TaJILHO OITMCAB PO3BUTOK MICII€BUX APMAPKIB 1 TOPTIBJIi,
AKI IIPOIBITAJIN Mali’ke B KOXKHOMY MICTi Ta MiCTEUKy
rybepHii. ¥ cBoix mparsax TepeleHKo He OMUHAB 1 BaK-
Koro cranoBuina cesissH [logiibebkoi ry0epHii, 3HaUYHA
YacTUHA AKUX mepelyBajia y KpillamnbKiil 3aJIe;KHOCT1
ax o pecdopmu 1861 poxy.

OpHuM i3 IIepIInxX JOC/IIAHUKIB, AKI CHCTEMATHYHO
BuBuau miajgextu Ilomijisa Ta akTUBHO 3aiiMaiiuca
MIPOCBITHUIILKOI0 P0o00TOI0 cepen cesidH IlomiabchKol
ry6epwii, 6yB Koctaurun [TerpoBru Muxamsuyk (1841—
1914) [8]. Biu sgiticHuB nepiie cucTeMHE HAYKOBE 10-
cmimxeHHs roBipok IlogisibebKoi ry0epHii, 3a10KyMeH-
TYBaBIIIN YHIKAJIbHI MOBHI 0COOJIMBOCTI Pi3HUX PAMiOHIB
periony. Moro mpaus «Hapeuns, mogHapedns 1 roBOpEI
FO?KHOPYCCKOTO A3BIKA» CTaJIa TEPIIIOI0 CEPIO3HOI0 CIIPO-
6010 crcTeMaTu3aIi Ta KiIacu(ikariii yKpaiHCbKUX JTi-
aJIEeKTIB, BKJIIOUAIOUN TTOAUTBECHKI. Muxanmbuyk omHUM
13 mepIuX II0YaB Po3mIAgaTu MoBHI asuia Ilomiis
y TiCHOMY 3B’SI3Ky 3 eTHOrpagicro, iCTOpi€ro Ta KyJIbTy-
PO0 PETioHy, 110 JAJI0 3MOTY CTBOPUTH I[UTICHY KapTUHY
KyJIBTypHO-MOBHOTO0 JiaHamadTty [Togiabehroil rybepHii.
Biu po3po6uB Ta 3acTocyBaB OPUTIHAIILHY METOOJIOTIIO
MOJIBOBUX JIIHTBICTUYHUX OOCJIIKeHb, SKa 1epemda-
yaja 6esnocepeqHe CITIJIKYBAHHA 3 IIPEACTaBHUKAMU
PIBHUX COIIAJIBHUX T'PYII i peTesibHe (PIKCyBAHHSA IXHBO-
0 MOBJIEHHS, II0 3a0€3IeYnsI0 BUCOKY TOCTOBIPHICTH
3ibpaHoro marepiasy.

Opmak MuxaJibuyK 4acTo posriIaaaB MOBHI ABUIIA
ITominia mepeBaskHO CTATUYHO, HEIOCTATHBO BPaxo-
BYIOUU iCTOPUYHUU PO3BUTOK /TIAJIEKTIB TA BILIUB MOB-
HUX KOHTAKTIiB TPOTATOM PiBHUX iCTOPUUHUX ITEPIOMIiB.
ITopiBHIOIOYM CydYacHi H1OMY TOBIpKHU 3 iCTOPUUYHUMU
(hopmamMu MOBH, BiH CITUPABCA HA 00MeKeHY KiJIBKICTD
ICTOPUYHUX [3KepesI, 110 1HOAl IIPU3BOLUIIO OO0 L0
CITPOIIEHUX ICTOPUKO-IIHTBICTUUHUX BUCHOBKIB.
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Ocob6iauBy yBary mpaBOBUM AacIlieKTaM KUTTSA
IMominmsa npumgisiae BUAATHUN YKPATHCHBKUHN iCTOPUK
npaBa Mukona ImurpoBuu IBanumies (1811-1874)
[7]. Bynyuu pexropom Kuiscskoro yaiBepcurery CBsi-
Toro Bosiomumupa ta akTuBHUM AiadeM KuiBcbKol
apxeorpadiuHoi KOMicii, BiH [IOKJIaJaB 3HAUHUX 3y-
CUJIb T0 BUABJIEHHA, 300py Ta ITyOJIiKaIlil iCTOPUYHUX
IOKyMeHTiB, 110 crocyBaiucs i [lomisna. [Ty6rikaria
mxepes (rpaMoT, akTiB Toio) y BumanHax Kowicii,
sokpema B «Apxuse FOro-3amaguoit Poccum», mana
HeoI[iHeHHe 3HAYeHHSA, ajiyKe pobuiia IepIromKepe-
J1a TOCTYOHUMH JIJIA ITUPOKOTO KOJIa OCJTITHUKIB Ta
3abesrieuyBasia ix 36eperKeHHs /1A Ma0yTHIX MOKO-
ninb. [Ipencrasisaiouu akageMiuHy HAYKy CBOTO dacy,
JOCJTITHUK Bi[J3HAYABCA BEJIMKOIO PETEJILHICTIO ¥ PO-
60Ti 3 TOKyMeHTaMu (HACKLTBKY 11e 6yJI0 MOKJIUBO 32
TOTOYACHUX YMOB), IParHeHHAM J0 CUCTEeMaTHU3aIlil
Ta anasidy axris. Llinaum BHeckoMm IBanumieBa 6ysio
ioro oco0JiMBa yBara [0 IMPaBOBUX ACIIEKTIiB JKUTTA
Ilominuisa, 3okpeMa icTopii 3eMJIEBOJIOMIHHSA, CYJOUNH-
CTBa Ta IPAaBOBUX 3BUYAIB.

o mieBHUX 00MeKeHb MOT0 JOCIIKeHb, HA HAITy
IYMKY, CJIi[T BifHeCTH JOMIHYBAHHA OQII[iiHOI poCiii-
CBKO1 1/1€0JI0Ti1, II[0 HEMUHYyYe BILIMBAJIO HA 1HTEp-
mpeTario IMofgill, Bubip TeMaTUKU Ta PO3CTAHOBKY
aKIeHTiB. BimmoBigHo, icTOpiA perioHy posriagajiacs
mepeBaKHO Uepes MPU3MY POCIMCHKOI Iep:KaBHOCTI,
TO/I AK MEHIIIa yBara IpUIiJIAiacA COIliaJIbHIN iCTOopil,
€KOHOMIUHUM IIpoIlecaM «3HU3Y» Ta MOBCAKIEHHOMY
SKUTTIO HacesieHHA. [ianbHicTs Apxeorpadiumoi Komicii
Ta HAYKOBI iHTepecu camoro IBaHuIIeBa Oy 3HAYHOIO
MipoIo 30cepeKeHi Ha O1JIbIII paHHIX mepiofgax icTopii
(KHsKA Ta JINTOBCHLKO-IIOJIbCHEKA 100a), X0Ua cepeanHa
XIX cromiTTA BiKe OyJia JIA HBOT'O CyYaCHICTIO.

Yumanii BHECOK Y BUBUEHHA eTHOrpadii Ta (os-
ksopy Ilominna Buic Kamenuk Bacunbosuu Ileitkos-
ceruit (1835-1903) [15]. Bin craB omHuM i3 mioHepiB
CHCTEMAaTHUYIHOTO 360py Ta aHasIi3y eTHOrpapiuHux Ma-
TepiaJjiiB PO IIOTOJIAH. HWoro mpai «[To6yT mogosisam»
(1860) zamouarkyBajia OKpeMU HATIPAM JTOCTIPKEeHb,
CTAaBIIIN TIEPIIOI0 ITyOTiKAIII€0, CIIEIIaJIbHO ITPUCBAYe-
HoMo eTHOrpadii Ta doabriopy [lomisisa, i TakuM un-
HOM CTHUMYJTIOBAJIa 1HTEPEC 1HIINX HAYKOBIIB JI0 I[bOTO
periony. Ily6mikyrounch y iepioquIHUX BUAAHHAX, BiH
HOMyJIAPU3YyBaB HAPOIHY KYJIBTYDPY cepen ITUPOKUX
BEPCTB HaCeJIeHHA, pobsiAuu i1 611k JocTymHo0. Bak-
JIUBUM aCIIEKTOM HOT0 IAIBHOCTI 0yJI0 HAJIaTOKeHHSA
HAYKOBUX 3B’A3KIB 3 IHIIUMU MOCTITHUKAMU, 30KpeMa
3 Muxaitiom Ops1oBCbKUM, AKUI IT€peIaB oMy SHAUHY
KUTBKICTb MarepiaitiB i npari «[1o6yT momosisam».

Y cBOIX mpardax BiH IIePEeBaKHO 30CEPeIKyBaBCA
HA OKPEMUX acCIleKTax Mmo0yTy Ta (poJIBKIOPY TOMOJISH,
He BIAIYUCh J0 KOMIJIEKCHOTO aHAJII3y COI[iaJIbHO-
€KOHOMIYHUX 1 ITOJIITHYHUX yMOB periony. Lle, cBoero
Yepror, 00MerKyBaJio IIOBHOTY PO3yMIHHA KyJIbLTYPHOTO
sxutTa [omisuisa Toro uacy. Takosk crif 3a3HAYUTH, 110
y nipansax [leifikoBChKOTO BiTuyBaBcsa OpaK KPUTHYHOTO
HiIXOMY 10 310paHUX MaTepiasTiB, M0 MOTEHITIHO MOTJIO
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MPUSBOAUTH [0 II€BHOI igeastisaifili abo CIIOTBOPEHHS
PeanbHOl KAPTUHU HAPOLHOIO JKUTTA.

Cepen mocmigaukiB [Tomiasceroi rybepHil cepeqnHm
XIX cromiTtsa BapTo sramartu i Ilasma ImimueCcbKOro0
[4]. Bynyuu 6i6miorekapem i Bukiagadem [logisbesKoi
IyXOBHOI cemiHapii, BiH y 1850 poiri 3a JopydYeHHAM
agMiHiCTpAaIlil posrrodyas 36ip MaTepiaIis AJIs 1CTOPHKO-
craructugHoro oAy Ilominbebkol emapxii. Horo pyxo-
nuc 6yB omy6srikoBauuii y «[lomibcbKUX ermapxiaabHUX
BigoMocTax» y 1862 porri. Bix craB ogHuM i3 nepiimx,
XTO HAMAaraBsCs CTBOPUTHU KOMILIeKcHU onvc Ilomiae-
CBKO1 erapxii, 1[0 CTaJIo BaXKIIMBUM KPOKOM Y PO3BUTKY
KpaesuaBcTBa perioHy. OqHak Horo TOCITiMKeHHA CITH-
paJircsa Ha IOCUTH By3bKe KOJIO [JKepeJi, 10 00MeKy-
BaJIO TIMOWHY Ta 00 eKTUBHICTh aHamidy. I[lepemuacHa
CMEPTh aBTOpPa TAKOX IPHU3BeJa A0 TOrO, IO OCJIi-
[LKEeHHSA 3aJIUIINIIOCS He3aBepIleHuM, 110, 6e3yMOBHO,
BIUIMHYJIO HA ﬁOPO IIOBHOTY Ta CI/ICTeMHiCTb.

3HauHy yBary KJIIOYOBUM IIOJiAM Ta SABUIIAM Ce-
penunu XIX cromitta uHa Ilomisuni npumgiisas y cBOiX
icTopruuHUX HociimreHHaAx 1 Muxaiio [lparomanoB
(1841-1895) [5]. Moro mpair MiCTATh IVIMOOKMEIT aHAII3
Ta MOCJIIIKEeHH MO/Iil, IIPoIeciB 1 ABUIII, 1[0 6esmoce-
penubo crocyBanucs [logisuia cepequuu XIX cromiTTaA.
Cepeq 0CHOBHUX Te€M HOT0 JOCIIKeHDb Oy CKacy-
BaHHA KPIiIOCHOTO IIPaBa, CTAHOBHUIIE CEJIAHCTBA Ta
arpapsi Bigaocuuu. OKpeMy yBary BiH IIPHUOJIAB Ha-
MIPY*KEeHNM BiHOCHHAM Ta (POPMYBAHHIO YEKPATHCHKOTO
HAI[IOHAJILHOTO PYyXY B KOHTEKCTI OIPOTUCTOSHHA Ta
JaJIoTy 3 TO0JIbCHKUM HAI[iOHAJIBHUM PYXOM. 3aCTO0CO-
BYIOUH GLJTBIII CyYaCHY JJIsI CBOTO UaCy MEeTOI0JIOTiI0, BiH
IIParHyB /10 06’ €KTUBHOCTI, PETEJILHOT0 aHATI3Y FKepell,
BIIXO/ITYM BiJT POMAHTUYHUX y3araJbHEeHb CBOIX MOTe-
penuukis. Ile mo3BosiAI0 oMy 3MiliCHIOBATH TITUOIINIA
aHAaJII3 COIAaIbHO-€KOHOMIUHUX Ta IIOJITUYHUX IPOIie-
ciB, 110 BimOyBasucA Ha [lomimmi.

Takox BiH AaKTUBHO BUKOPHUCTOBYBAB (POJIBKJIOPHI
Marepiaiiu (IicHi, mepeKasu) AJsA PeKOHCTPYKIi Ha-
POIIHOTO CBITOTJIAY, CTABJIEHHS JI0 TIOJIiii, COIiaJIBHOT
nam’aTi. Lle nae ysapienss po HacTpoi HaceseHHs [lo-
nmisuisa B cepenuni XIX cromitrsa. I'inboko aHasizyBas
CKJIQ[THI BBAEMUHU MK YKPaiHCHKUM HAaCeJIEHHAM Ta
TIOJIBCHKOI0 IIIJIAXTO0, KYJIBTYPHI Ta IIOJIITUYHI BIJINBU
Ha Ilomiut, mo 6yJ10 KJIFOUOBUM [AJISI PO3YMiHHA perio-
Hy. Posrismas niopii Ha [lopisuti He 130J1hO0BaHO, & B KOH-
TEKCTi 3araJIbHOyKpaiHCHLKUX TIPOIIECIB, 1 B TIOPiBHAHHIL
3 IHIIIUMHU €BPONENCHKUMU KpaiHAMU,

ITopap i3 BesimuesHuMu 3q00yTKAMU JOCTITHUKA,
OyJiu, SIK Ha HAIII TIOTJIA, 1 AeAKl IIpopaxyHKH. S0Kpe-
Ma, 6araro mpaip [IparomaHoBa MaJiid MOJEMIUHUNA
xXapakrep, i Oysiu copsaMoBaHi IpoTu oroHeHTIB. Le
1HO/1 ITPU3BOAMIIO 10 3arOCTPEHHS IIeBHUX ACIIEKTIB
a60 BOIPKOBOIr0 BUKOPUCTAHHA (DAKTIB [JIA IIiCHUICH-
HA aprymeHrairii. [Ipaiowoun 3HaUHY YaCTUHY JKUTTA
B eMirparii, JOCJII/THUK MaB 00MEIKeHIIINI JOCTYH JI0
MePBUHHUX apXiBHUX MaTepiasliB, 30KpeMa MiCIeBUX
TIOLIBCHKNX, 110 HAKJIAIAJIO0 BiMOMTOK HA JOCIIHKEHHA.
Taxkosk, Oyqyuu akKTUBHUM T'POMAACHKO-TIOJTITHYHUM

IisueM 3 BUPasHUMU JIi0epasibHuMHU, henepaTiCTChKu-
MU, aHTUKJIePUKAJTBbHUMHU ToTiAgaMu, J[paromanoB
Mir 1IHTepIpPeTyBaTH IoAil Kpidh IIPU3MY CBOIX mepe-
KoHaHb. [[e MOTI0 BIUTMBATH HA OI[IHKY POJIi EBHUX
COLIIJIBHUX TPYII, HOJITUYHUX TeUill UM IHCTUTYIIN
(manpugian, iepksu) Ha Ilogii.

IIpami Muxaiiia JlparomaHoBa € HaA3BBUUAHO I1iH-
HUM [PKEPeJIOM JJIA PO3YMIHHSA COIIaIbHO-TIOTI THUHOL
Ta KyasTypHoi icropii [lomisia cepequuanm XIX crosmiTrsa
3aBIAKU MOT0 KPUTUYHOMY ITiIXO/Ty, YBa3i 10 COIliahb-
HUX MIATAHb Ta MUPOKOMY KOHTEKCTYaJIbHOMY aHAJIi3y.

Ho xoJsta miA4giB, AKI BruinHy 1 Ha po3BuToK [lomiie-
cbKo1 Ty0epHii cepequau XIX cTOJTITTSA, BAPTO BigHECTH
TaKoK JIikaps i negarora Muxkosty IBanosuua ITuporosa
(1810-1881) [10]. IToripu Te, 1110 $10T0 OCHOBHI HAYKOBL
3MO0YTKY TI0B’SI3aHI 3 MEIUIIMHOIO0, Xipyprieto Ta Imea-
TOTIiKO0I0, Iioro miAapHICTh Ha Ilomijur Majia 3HAUYHHN
BILUIUB HA PO3BUTOK OCBITH, OXOPOHHU 3[0POB’S TA TPOMAJI-
CBKOTO JKHUTTA Kpar. Moro GesmnocepeHa MpucyTHICTD
Ta aKTUBHA JIAJIBHICTE y PETIOHI CIIPUAIN ITiABUIIIEHHIO
MEQUYHOI KyJIBTYPU Ta MOJIIMIIEHHI0 AKOCTI MEIUUHOL
JIOIIOMOT'Y HaceJIeHHI0. BogHouac cirif 3a3HauyuTH, 110
BiH He 3aJIWIIUB ITicJIA cefe CIeriali3oBaHuX HAYKOBUX
IIOCJTiKEHb 3 icTopil, eTHorpadii uu reorpadii [Tomiss,
OCKUJTBKM TIOTO TiIAJIBHICTD y PETioHi MaJjia IepeBasKHO
OPaAKTUYHUM Ta aIMiHICTPATUBHUL XapaKTep.

Oco611BO IIHHUM [pKepesioM iHgopMariii mpo icTo-
piro ta apxeoJiorito Ilomisbeskoi ry6epHii cepeqmuau XIX
CTOJTITTA, 3 OIVIAAY HA BTPATy 06araThb0xX OMUCAHUX HUM
HaM ATOK, € Moc/imkxeHud Biaguciaasa Hoﬁyr-fypcmcoro
(1811-1882) [11]. 3acTocoBy0UN KOMILJIEKCHUI ITiXII,
1110 TTOETHYBAB apXeoJIoTiuHi, icTopuuHi Ta eTHOrpadiu-
Hi METO/!, JOCTIJHUK 3yMiB CTBOPUTH OLIBII IIiJTiICHY
KapTUHY MUHYJIOTO perioHy. BiH mparHyB BCTAaHOBUTU
3B’A30K MK apXe0JIoriUYHIMI 3HAXIAKAaMU, [IICEMOBUMU
JKepesjamMu Ta HapOOHUMHU nepeKasaMu. Baskango, 1o
Y CBOIX IOCJTi/IPKEHHAX BiH BPax0BYBaB MiCIIeBi 0C00JIH-
BOCTI1, TPAJIUIIIl T iICTOPUYUHI YMOBU PO3BUTKY OKPEMUX
tepuropiit [lomisiA, yHukaodu cupob migiianTyBaTu
iX Iip sarasbHi TeopeTnuni HopMu. Voro meranbHi To-
morpadiuHi onurcu apxeosorigaux rnam’ATox [lomisisa
MaJIii BeJINKe 3HAUEeHHSA, OCKLIBKI JO3BOJINIIN 30epertTu
iH(OpPMAIIiIo IIPO PO3TAlIyBaHHA 00 €KTIB, 3HAUHA Ua-
CTUHA SAKUX 0 HAIIIOTO Yacy He 30eperiacs.

OnHak cJTif 3a3HaAYUTH, 1110, Oy/Iy YU ITPENCTABHIKOM
TOJIBCHKOT 1HTEJTITEHITiT, BiH YacT0 IHTepIpPeTyBaB icTo-
PUYHI Ta apXeoJIOriuHl 3HAXIJKY 3 ITO3UIIT MOJIBCHKIX
KYJIBTYPHUX 1 TTOJTITUYHUX 1HTEPECiB, HEPIIKO IIPUMEH-
IIIyI0YY YKPAIHCHKY CKJIAIOBY B icTopii perioHy. Busua-
roun ictopito [TogistbehKoil TyOepHii, BiH 4acTo CrimpaBcsa
TMEepeBayKHO HA TOJIBCHKI [yKepesia, HeOCTAaTHBO BUKO-
pucToByoun abo irHOPYOUM YKPAiHCBKI, POCIHICHKI Ta
1HIIII MaTepiasiv, 10 IIPU3BOIIIIO A0 IIeBHOI OgHO0IU-
HOCTi #10r0 BUCHOBKIB. Moro poGoram O0yB mpuTamMaH-
HUH POMAHTUYHUN INAXIT OO0 1CTOPil, XapaKTepHU A1
TIOJILCBEOT icTOpiorpadii Toro uacy, 1o iHO/Ii TPU3BO/IH-
JIO [10 imeastisariii IeBHUX 1CTOPUUHUX I1epiodiB (0cobsu-
Bo Peui [TocrosinToi) Ta nepeduIbIIeHHA POJTi TOJIBCHKOL
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[JIAXTA B PO3BUTKY PETIOHY. 30CePeKYUCh ITepe-
BAyKHO Ha apXeoJIoril Ta IIOJIITUYHII 1CTOPIl, TOCTITHUIK
MIPUIIAB HEOCTATHRO YBAru COIaIbHO-eKOHOMIUHUM
mporiecam y [lominbcekiii ry6epHii, 1o poousio ioro ic-
TOPUYHY KAPTUHY HEBHOI MipOI0 HETIOBHOO.

3HauyHUI BHECOK Y BUBUEHH iCTOPIl Ta KyJIbTypU
Cxiguoi €Bporu, 3okpeMa [1oisiisa, 3poOuB MOJIbCHKIE
icTopuK, nucbkMeHHUK i mocaigauk Onexcanmp ITmesm-
senpknii (Aleksander Przezdziecki) (1814—-1871) [19].
¥ csoiit mpartii «Podole, Wolyri, Ukraina» (1861) Biu
JIeTaJIbHO OMMCAaB ICTOPUYHI TI0/Ii1, 00y T, apXiTeKTypy
Ta eTHOrpadir 11HOro perioHy. Biu 3i6pas Ta cucre-
MaTusyBaB 3HAUYHUE 06cAT iHMopmariii mpo [lomiss,
BKJIFOUAOYH I[IHHI OMMCH 3aMKIB, [IePKOB, MICT 1 CLJI,
Oararo 3 AKMX Ha TOHU 4ac BKe IlepeOyBayi B pyiHAaX.
HocTigHUK BUSBUB 0COOJIMBY PETEJIbHICTD ¥ (hikcarrii
Torrorpadii, apXiTeKTypHUX MaM ATOK 1 MiCI[€BUX Jie-
reHp. 3okpema, roro omucu Kam sauna-Ilogiisceroro
Ta iHIIKUX TOMIJIBCHKUX (POPTEIlh BPAsKAKTh TOUHICTIO i
6ararcTBOM JieTaJiel, 110 CIIPUAE TYIUOIIIOMY PO3YMiHHIO
iCTOpUYHOTrO KOHTEKCTy perioHy. Ilmesnzenskuii mpu-
IIJIAB 3HAYHY yBary no0yTy Ta 3BUYaAM Pi3HUX €THIU-
HUX rpyn HacejaeHHsA [1omiisa, BKIIOUA0UN YKPATHITIB,
MOJIAKIB Ta €BPEIB, 110 CIPUAIIO 30€PEerKeHHI0 IIHHOI0
Marepiaty Ipo KyJpTypHY cnaamuny. Lle Hagae cyuac-
HUM iCTOPUKAM BaKJIMBI MaTepiaJiu I PEKOHCTPYKITIT
coriasibHOro xkuTTa ITogimia XIX crosriTra. Horo mparmi
IIPUBEPHYJIN yBary eBpolleiicbkoi iHTerirenmnii no Ilo-
IS, TITKPECJIUBIIN H0r0 3HAUEHHS K BAaXKJIMBOIO
icTopuYHOro ¥ KyasTypHOro ocepeaxry Peui ITocriosuroi
Ta Ti CXiTHOTO TIPUKOPAOHHS.

Bynyuu mpemcraBHUKOM 1TOJTBCHEOT nLisaxTu, OJrex-
cauap Ilmesnzenbkuii 4acTo iHTEPIIPETYBAaB iCTOPiO
TMominssa 3 mo3wuIlii TOJBCHKOT KYJIBTYPU Ta IIOJITUKH,
1[0 TTPU3BOIMIIO JI0 TIPUMEHIIIEHHS POJIi YKPATHCHKOTO
HaceJieHHA abo irHOpyBaHHA Horo camobyTHocTi. Ile,
6e3yMOBHO, IPUBBOIUJIO JI0 IEBHOI OTHOOIYHOCTI Y BU-
cBiTIIeHH icTopuuHUX moziit. oro cTuIb IMcEMa 4acTo
Bi3HauaBCA POMAHTUYHUM iealisMoOM, XapaKTepHUM
s Jriteparypu XIX cTosriTTA. Xoua BiH 1 CTBOPIOBAB
SICKpaBi OImrcH, 00’ €KTUBHUM aHaJIi3 1HO/I ITOCTyIIaBCA
MicieM XyJ0:KHIM o6pasaM Ta eMOI[iIfHUM OI[iHKaM.
ITmesngenpKmil HEPITKO MOKIIAABCA HA YCHI IepeKasu,
JIET€HOU Ta CTapi XPOHIKM 0e3 HAJIEKHOI KPUTUUHOL
TepeBipKu XHBOI JocToBipHOCTI. Hampukian, B omucax
HOOIIBCHKIX 3aMKIB BiH IIOBTOPIOE HEIMIATBEPIsKeH1
iCTOpUYHI iCTOPIi, 10 YCKJIaJHIOE BUKOPUCTAHHSA H10TO
mparli AK BUKJIFOUHO HAYKOBOT'O pKepesia.

ITonpu 3a3Hadeni oco0auBoCTi, mocaimreHHa Oek-
cargpa ITmesaserproro momo Ilomisisa ManTh Hesa-
TepeuHy 1CTOPUKO-KYJIbTYPHY I[IHHICTb, OCKLIIBKHU 30€e-
PerIu BayKIUBY iH(OpMAIIifo PO PerioH y mepiof Horo
niepebyBaHHA i Biago Pocitickkoi immiepii. Bogrouac
iXHA Cy0 €KTUBHICTh, POMAHTUYHIH MI/IXi/ Ta HEI0CTAaT-
Hill KpUTUYHUI aHAJTI3 IHKepeJI BUMAararoTh Bijl cydac-
HUX JIOCJIIJHUKIB 00€PEKHOr0 CTABJIEHHA Ta 000B A3KO0-
BOT'0 [IOTIOBHEHHS HOro IIpallb IHIIUMU yKepeIaMu I
CTBOPEHHSA MOBHOIIHHOI iCTOPUYHOI KAPTUHU.
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Icropiero IIpaBobepesxuoi Yipaiuu, 3okpema Ilomi-
JUJIA, 3aliMaBCA TaKOK TOJBCHKUN 1CTOPUK, Kpae3Ha-
Bellb, apxeoJior Ta erHorpad Emsapn PymikoBcbkmii
(Edward Rulikowski) (1825-1900) [20]. Xoua iioro
HaliBimoMmitri mparri crocyrorbes KuiBmuuu, 30kpema
dyanamenTansauit «Omuc moBiTy BacuibKiBebKOrO. . .»,
BiH TaK0X 3p00UB 3HAYHUU BHECOK Y BUBUEHHA 1HIITNUX
perioHiB, BkJrouaroun Ilogiiisa, 30KpeMa uepes aKTUB-
HY y4acTh y IIiATOTOBII MOHyMeHTaJIbHOro «['eorpa-
(iuroro ciosauka Kopomisera [losbebkoro Ta iHmmx
CJIOB’STHCBEMX KpaiB» (Slownik geograficzny Krélestwa
Polskiego i innych krajéw slowianskich).

Orminrooun H#0ro MOCTiIKEeHHA, 1[0 CTOCYBAJIUC
ITominbebkoi Ty6epHii cepemuau XIX cTOTiTTA, BAPTO
BIIBHAYUTH AK [TO3UTHUBHI, TAK 1 IIOTEHIIIHO cJIa0Kl CTO-
pouu. PysikoBcbKUii Big3gHAUaBCA 0COOJIMBOIO PETEITh-
HicTIO y 300pi JaHux. BiH akTUBHO TIpaIoBaB 3 apXiB-
HUMU JJOKyMEHTaMU, ITPOBO/IUB MOJIHLOBI TOCTiIPKeHHA,
(bikcyBaB ycHI cBimueHHsA, JIeTeHIN, OMKUCYBAB 3BUYAl,
no0yT Ta ToroHiMiky. A [lomisuia e majo ocobiBe
3HAUYEHHS, OCKIJIBKU CIPUAJIO 30€PErKEeHHI0 YHIKAJIBHOL
iH(opMAaIIii IIpo HaceJIeHi IYHKTH, MiCIIeBY iCTOPit0 Ta
eTHOrpadiuHi 0c06JIMBOCTI, AKI iHaKIIe MOTiIu 6 OyTH
Brpaueni. Moro mpani BigsHAYAINCA [T0EMHAHHAM eJIe-
MEeHTIB icTopii, reorpadii, eTrHorpadii Ta apxeoJiorii,
110 TO3BOJIAJIO CTBOPUTY O1/IBbII ITLJTiCHE YABIEHHA IIPO
perioH, HXK y IpanAx, M0 00MeKyBaJIUCA JIUIIE O]I-
HuM acriekroM. Ocob61rBo iHHO OyJia Horo ypara He
JIUIIe OO0 3arajibHUX 1CTOPUUYHUX IIPOIIECIB, ajie i 10
icTopii OKpeMEX MicLieBocTei, MaeTKiB Ta poguH. Moro
ornucu B «['eorpadiuHoMy CJIOBHUKY...» YaCTO € YU HE
HalgeTaJIbHIIINME IKepeaMu 3 icTopii 6araTeox I10-
IJIBCBKUX CLJT Ta MicTeuok cepequuu XIX cTosriTTA.

3 iu1oro 60Ky, OyAy Yy IIPEICTABHUKOM HOJILCHKOTO
3€eMJIEBJIACHUIIBKOTO KJIACY, BIH Mil' HEMUHYYe PO3TJIA-
JIaTH iCTOPIiI0 Ta COI[iaJIbHI MPOIleCH Kpi3b IMPU3MYy iH-
TepeciB i CBITOIJIAMLY CBOTO CTaHy. ¥ HOT0 mpalisax mpo-
CTEKYEThCA MEBHA iJlealTidarlifa PoJIi MOJIbCHKO1 MIIAXTH
B icTopii periony. BiH Takox mpuijiAiB MeHIIle yBaru
JKUTTIO YKPATHCBKOTO CEeJIAHCTBA Ta 1HIIUX eTHIUHUX
TPy, PO3MJIAIAI0YHN iX TIePEeBaKHO AK 00 €KT eTHOrpa-
(biunoro ormmcy. Kpim Toro, fiyis fioro mpaiis xapakrepHa
eBHA POMAHTHU3AIA MUHYJIOT0, BUKOPUCTAHHA CTe-
PEOTHITIB IIO0 «HAPOIHOI0 XapaKTepy» Ta CBOEPigHA
IHTepITpeTallia ICTOPUYHUX TTOJTiA.

Ockinpku mparyi PystikoBcbKoro Oysium HammcaHi
T0JIBCHKOI0 MOBOIO, BOHU IIPUPOIHO (POKyCyBaJIHUCA HA
acrieKTax, 1o OyJiu I[iKaBi ITOJIbCHKOMOBHOI ayIUTOPii
TOTO Yacy, 10 MOIVIO BILTUBATHU HA BUOIP T€M Ta aKIleH-
TiB y tioro onucax Iloginssa. B mimomy, nocimimxeHHa
EnBapna PysikoBcekoro, 1o crocytorbes [logiabebroi
ry6epHii cepequuu XIX CTOJIITTSA, € HAIBBUYANHO ITiH-
HUM [pKepesoM (pakTUUIHOI iH(popMaIllii, 0cobJIMBO HA
JIOKAQJILHOMY PiBHi.

ABTOpOM uUmMCIIEHHHUX IIpais 3 icropii Ilomins, 30-
KpeMa COIliaJIbHUX Ta KYJIbTYPHHUX ACIEKTIB KUATTSA
B ry0epHil y XIX cToJriTTi, 6YB IT0JIbCHKO-YKPAIHCHKUN
iCTOPUE, IMUCbMEHHUE 1 Kpaesnasenb HOsed Posiie
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(Jozef Rolle), 1830-1894) [21], axuii yacTo mucas ITif
nceBmoriMoM Dr. Antoni J. Byayuu 3a daxom mosib-
CBKMM JTiKapeM, BiH TpUBAJIUI yac MerkaB y Kam suiri-
ITomisibcbkOMYy. Horo uuciiensi icropuuni Hapucu Ta
onoBigaHHA Oyiu nmepeBaskHO npucBadeHi came Ilo-
JUTBCBKIN Ty6epHil Ta IPUJIETIUM 3€MJIAM, OXOTLTIOIUN
nepiox Big XVII mo XIX cromiTTs.

Ponte maB fgoctyn i akTUBHO BUKOPUCTOBYBAB TI0-
JJIbCHKI apXiBU, 30KpeMa JOKYMEHTH MaricTparis, cy-
JiB (I'POJICBKUX 1 3¢ MCHKUX), IPUBATHI POAUHHI apXiBU
MOJILCHKOT IUJIAXTH, AKI OyJIM MaJIOJIOCTYITHI ab0 irHo-
pyBasiuca iHmumu icropukamu. Lle mosBoauso oMy
BBECTU B HAYKOBUU 06ir BeJIMUEe3HUU MacuUB paHilie
HeBioMuXx (hakTiB. 3aBAAKH 6araTopiaTHOMY ITPOKUBAH-
10 Ha ITomisuti, Posste mockoHasio 3HAB MiclieBl 3BHUal,
Torrorpadio, CyCIIIbHI BIJHOCUHHU Ta «IyX MICIA», 110
HaIaBaJIo Moro oImmcaM 0COOJIMBOI KBABOCTI Ta JOCTO-
BipHOCTI B fletasisix. Ha BimMiHy Bif 6aratbox iCTOPUKIB
TOT0 Yacy, M0 30CEPEFKYBAIUCA HA MOTITUUHUX MTOJTIAX,
Ponsne npupinas BenuKy yBary HOBCAKIEHHOMY KUTTIO,
icTopii OKpeMux poauH (IepeBajkHO MIIAXETCHKUX ), 610-
rpadiaM mikaBuX 0COOMCTOCTEH (ABAHTIOPUCTIB, JiAUIB
IIePKBH, MiCII€BUX MOMIIIUKIB), T00YTOBUM KOHQITIKTaM,
KyJbTypHUM ABuiiiaM. Ile pobuTs ioro mparii [iiHHUM
JIPKepeJioM JIJIA BUBUEeHHA came cycrijiberBa [lomis.

Bin OyB Tako:k TaJIaHOBUTUM OTIOBiJaueM. Horo Ha-
pucU HaOKCaHI JKHUBOIO, 00PAa3HOI0 MOBOIO, JIETKO UHUTA-
I0ThCA 1 30aTHI 3aI[IKaBUTHU iCTOPIEI0 IIIMPOKE KOJIO UM-
TauiB. Bin MaiicTepHo BiATBOpIOBAB aTMoc(hepy ernoxmu.

OpHiero 3 TOJIOBHUX KPUTHUYHUX 3ayBasKeHb aKaje-
MIYHHX ICTOPUKIB I[0/10 pails PoJute € f10ro CXMIIBHICTD
10 XyIOKHBOT BUTAIKN. 3apagd I[iIKaBOro CIOKETy Ta
JiTepaTypHOro edeKTy BiH Mir JOMUCJIIOBATHA OeTaJIi,
BLJIBHO ITOBOOAUTUCS 3 XPOHOJIOTIEH0, IPUKPAIIATH TI0-
Iii a60 HamaBaTH HAITO Cy0 €KTUBHI XapaKTePUCTUKN
nepcoHazkaM Tomy 1oro pobOTH He 3aBIKIU € CTPOTO
JOCTOBIpHUMM B yCiX meTanax. IM dacro Gpakysasio
TJIUO0KOr0 aHAJI3y 3araJIbHUX 1ICTOPUYHUX MPOIIECIB
Ta COoLlaJILHO-eKOHOMIUHNX YnHHUKIB. [TonioHo mo 6a-
raThoX I0JIbCHKUX JOCTIIHUKIB TOr0 Uacy, Posuie 3oce-
pemKyBaBCcA MEPEeBAKHO HA 1CTOPIl Ta JKUTTI HOJITECHKOT
uutaxtu [lomings. IcTopia ykpaiHCBKOTO CeJIAHCTBA,
MilfaHCTBA Ta 1HIIVMX €THIYHUX IPyH YacTo 3aJIuiia-
JacdA Ha Apyromy IJiaHi abo mogaBajiacAd Kpish OPU3-
My COPUMHATTA naHiBHOro kiacy. Ha inTepmperartiro
HOili Ta XapaKTePUCTUKU iICTOPUUHUX TIAYIB MOTJIA
BILJIMBATH H0ro 0COOMCTI cMMMIATIl Y aHTHUIIATII, a Ta-
KOK KOHCepBaTUBHI Horyisaau. IHoml BiH Hamarascs I10-
SICHIOBATU BUYMHKU ICTOPUUHUX 0Ci6 3 TOUKU 30PY IXHBO-
T'0 TICUXOJIOTIYHOTO CTAHY UM 3I0POB’A, IO He 3aBKIU
MIJKPIILIIOBAJIOCS JOCTATHIMU TOKA3aMII.

B mistomy, 3 marmmoi Touku 3opy, mparii FOzeda Posute
€ HaA3BMUAMHO [[IHHNM, X0ua I crernu@iuyaum Jrepe-
JIOM [Jis1 BUBUeHHsA icTopii IlomisbeeKkoi ry6epHii, oco-
6J11Bo 11 COIiaJIbHOTO Ta KYJIETYPHOro KUTTA y XVIII-
XIX cTomiTTAX.

Buparnuii icropuk, eKoHOMIiCT, eTHorpad Ta apxXisicT
OlnopychKoro mmoxomkenasa Mukona BapdosomiitoBuy

HoBHap-3amnosbepkuii (1867-1934) [6] omocepenkoBaHo
TopkaBcaA icropii [lomisiisa, 3po6uBIM 3HAYHWIT BHECOK
Y PO3BUTOK YKPAIHCBHKOI, 61JTOPYCHKO1 Ta POCIMCHKOI ic-
ropiorpadii. [Tominsa cepenuun XIX cTosmiTTsa He 6yi10
LEeHTPAJIBHUM 00 €KTOM HOr0 CIeliajJbHIUX MOHOI'pAa-
iunnx gocimimrens. OQHAK 0o Ipari 3 COoiaJIbHO-
eKoHOoMiuHO1 icTopil Ykpainu Ta Pociiicbkol iMmmepii
orrocepenKoBaHo crocyBasiucsa [lomisia AK ckiaagoBoi
YaCTUHU IIUX MIUPIIUX CHUCTEM. Horo HaWBiIOMIIIM
JIOCTIPKeHHAM, 110 cTocyeTbesa Ilominbebkol rybepHii,
¢ «Becp IOro-3anagueiii kpaii: cIrpaBoyHasA U agpec-
Haa kaura 1no Kuesckoii, Bossiackoit u Ilogossckoii
rybepHUM». Xoua I KHuUra oxoruioe 1913 pik, a He
cepenuny XIX cToJriTTsA, BOHA € HAA3BUYAHO [[IHHUM
HepIIoKepesIoM IJid BuBueHHA [lomiyia HamnepemoaHi
Tleprmoi cBiToBo1 BitiHu. BoHa MicTUTh BeJimue3Huit Ma-
CHUB CTPYKTYpPOBaHOI iH(OpMAITii, BKITFOUAIOUN [TePeTiKH
yCTaHOB (aIMiHICTPATUBHUX, CYJOBUX, OCBITHIX, MEIUY-
HUX, PEJITrifiHuX), CIIUCKH IOCAA0BUX 0Ci0, JaHI PO
POMUCJIOBI MAIIPUEMCTBA, OAHKU, TOPTOBl YCTAHOBH,
iH(opMAITifo PO 3eMIIeBIacCHUKIB ToIro. OTike, X0ua 111
kHHUra O0esnocepenHbo He mocaimiye [lomisuia cepenu-
HU XIX cTOMITTA, BOHA € EPIIOIKEPEJIOM BEeJINUE3HOL
I[IHHOCTI JJIs1 BUBYEHHSA COI[1aJIbHO-eKOHOMIUHOT'O CTAHy
TTomisuna (Ta cycigHix ry0epHiii) Ha TOYaTKy XX CTOJIIT-
T, IEMOHCTPYIOUH 3MiHU, 1110 BiI0YJINCA 3a TTiBCTOIITTA.

IIpami Mukosin Bapdgostomitiosrua [{oBHap-3arosib-
CHKOT'0 € HAJ[3BUUANHO BA/KIMBUMH [IJISI PO3YMIiHHSA IITH-
POKOT0 COIiaJIbHO-€KOHOMIUHOT'O0 KOHTEKCTY PO3BUTKY
TTominbebkoi rybepHii B cepequni XIX CTOTITTA. Horo
IOCJIIIMKEeHHS BII3HAYAIOTHCA METOLOJIOMIYHOK CTPO-
ricTiO, TJIMOOKOI0 OIIOPOI0 HA iKepesia Ta NeTaJIbHUM
aHaJTI30M €eKOHOMIUHUX IIPOIIECiB.

DyunameHTaIbHE 3HAYEHHS /1A BUBUEHHSA HAPO/I-
HOI KyJIBTYpHU 0araTboX perioHiB YKpaiHU, BKJIIOYHO
3 ITomimiam, Mae DOCITiKeHHA BUTATHOTO IOJIBCHKOT0
etHorpada, ¢oabkiopucra Ta kommosuropa Ockapa
Koss6epra (Oskar Kolberg, 1814-1890) [17]. Horo mo-
cJTiKeHHA, mpucBsadeHi [loaibeeKiil ry0epHii cepenu-
HE XIX cTromiTTa (MaTepiaiu 30UpasIcA IIePeBaKHO
B 1eii mepion, xoua ToM «Ilomimia» («Podole») 3 itoro
cepii «Lud. Jego zwyczaje...» OyB OIryOIiKOBaHUIA T10-
CMEPTHO), MAI0Th HUBKY BAyKJIMBUX ITO3UTUBHUX ACIIEK-
TiB. ABTOp TIOCTABUB C00i 32 METY CTBOPUTH MAKCHMAJIb-
HO IIOBHHIA omuc HapomHoi KyisTypu Iomimua. Horo
ToM «Ilominiss» MICTUTh BeJIMUYEe3HUI MAaCUB I[IHHUX
JaHUX PO KaJeHAAapHI Ta POAUWHHI 3BUYAil i 00paAau
(Beciyuisa, XpeCTUHU, IIOXOPOHM), HAPOIHI ITiCHI PI3HUX
JKaHpiB (4acTo 3 HOTHUMU 3aMKUCAMU, 10 € YHIKaIb-
HUM), YCHY TIpo3y (Kasku, JIereHau, mepeKasu) ToIo.
Baxupo, 1m0 marepiaiu 3oupanucsa 6e3mocepeasHbo
MIJIAXOM CITUTKYBAHHA 3 MICIIEBUM HACEeJIeHHAM, Tiepe-
B&JKHO yKpaiHcbkuMu cenanamu [logis, mo poouTs
FI0ro IIpaIlio Haa3BUYAMHO IIIHHUM IIePIIOIKePesIOM.
Bin 36epir BenuuesHUil miacT HaAPOIHOI KYJILTYPH,
AKaA IIBUIKO 3MIHIOBAJIACA ITi] BIUTUBOM Yacy i MOT-
Ja OyTu 6e3ITOBOPOTHO BTpadeHa. Horo omucu o6ps-
IiB, €JIEMEHTIB OIATY Ta I06YyTOBHUX IIPEIMETIB YACTO
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Bi/I3HAYAIOTHCA 0COOJIMBOO CKPYILYJIbO3HICTIO Ta JETai-
zarriero. [Torpu te, 110 Ockap Kosbsbepr 6yB 0 IbCHKUM
IOCJIITHUKOM, HIOr0 mpalld € OOHUM 13 HaibaraTirmx
1 HAWIIHHIKWX 3i0paHb MarepiaiB caMme 3 YKpPaiHCHKOT
HaponHoi Kynbrypu llogimia cepenuau XIX crosriTTa.

Pasom 3 TuMm, fioro CripuiHATTA, Big0Oip MaTepia-
JIy Ta iHTeprpeTalii MOIJiu IIeBHOI0 MipOI0 3a3HAaBa-
TH BILUIUBY HOT0 BJIACHOTO KYJIBTYPHOTO ITOXO/MKEeHHS,
OCBITU Ta MAHIBHUX CYCHIJIBHUX YABJIEHb TOTO UaCy.
Taxkosx, crernudika KoMyHIKAIil MisK IpeAcTaBHUKAMU
Pi3HUX COIIaJIBHUX BEPCTB MOTJIA IIPU3BOIUTH JI0 TIE€B-
HUX HETOYHOCTel ab0 Hemopo3yMiHb ITifT yac dikcarrii
erHorpadiunoro marepiasy. [lomi6Ho 10 6araTbox 36u-
pauiB dospkITOpy ttoro emoxu, Kosisbepr Mir miicsimgo-
MO HaJaBaTHU MepeBary TUM acleKTaM KyJIBTYpHU, fAKi
3[IaBaJINCA HOMY HANOLIBII «apXaldHUMU», <IUCTUMI»
200 «MaJIbOBHUYNMI», IIOTEHIIHHO IIPUALIAI0YY MEHIIe
yBaru HOBIIIIUM SBUIIIAM, COI[IAJILHUM ITpo6JieMaM Uu
acmeKTaM MOBCAKIEHHOCTI, 110 He IIJIKOM BigIoBiIaaIn
imeasrisoBaHoMy o0pasy «Hapomy». Xoua o0cAr 3i6pa-
HOT0 HUM Marepiajly € BpasKkaruuM, BiH OyB 3i0paHuii
Yy KOHKPETHUX MIiCIIeBOCTAX Ta BiJl IeBHUX 1H(OPMATO-
piB. Tomy 3anuinaerscA BIGKPUTUM MUTAHHA, HACKLTb-
KU IIOBHO BiH BifoOpaskae BCi JIOKaJIbHI Bapialrii Ta oco-
6s1MBOCTI pidHUX coriasibHux Tpy [lominisa Toro vacy.

B misomy, mocmimxentus Ockapa Koabbepra momo
ITominis cepenunu XIX cToIiTTA € O€3I[IHHUM CKapOoM
erHorpadiuHuX Ta (HOIBKIOPHHX MaTepiais. Moro cuc-
TeMaTUYHICTb, IeTaIi3allisa Ta oropa Ha 6e3mocepeaHi
M0JIBOBI 3AIIUCH POOJIATH 110 IIPAIII0 OTHUM 3 HABaK-
JIUBIIINX JKEPeJT IJIs BUBUYEHHSA YKPaTHCHKOT HAPOIHOT
KYJIBTYPH PETiOHY TOT0 IEPIomy.

YHIKaJIBHY TIePCIIeKTUBY «3cepequHn» Ha mofii B [1o-
IUTBCBKIH Ty0epHil cepenuuu XIX cTosmiTTA BiqoOpasus
ITaBso I'minmuHCHKNUIA, TOJIECHKUI 3€MJIEBJIACHUK, arpo-
HOM 1 peIaKTop IT0JIbCEKOMOBHOTO (PAX0BOTO UACOITUCY
«Rolnik, czasopismo dla gospodarzy wiejskich» («Xiti6o-
P00, yaconuc IJis CLIBCHKUX TOCIIoapiB»). Ileit uacormc
BuxonuB y Jleruuesi Ilominbebkoi ry6epHii 3 1860 poky
i 6yB IIPUCBAYEHUN MUTAHHAM CLIIBCBKOTO TOCIIOAP-
CTBa, EKOHOMIKHU Ta CYCIIJIBHOTO JKUTTSA, [10B A3aHOTO
3 arpapHoo cdepor. Bin craB BUpasHUKOM IYMOK,
IUCKYCiii, T000I0BaHb Ta CIIOAiBAHb CaMe TOMITECHKUX
3eMJIEBJIACHUKIB Y BAXKJIUBUH mopedopMeHuii 1repiof ic-
TOpil. 3HAUHA YaCTUHA MaTepiajliB Majia MPaKTUIHUH
XapakTrep, BKIIOYAIOUN IOPAIH 00 BEIEeHHS I'OCIO-
lapCTBa, EKOHOMIUHI PO3PaXyHKU Ta OTJIAAN PUHKIB, 1110
BiJIpi3HsA€E HOT0 Biff CyTO ICTOPUUHUX UM €THOTPAGIUHIX
mocaimkerb, OOroBoprOOYN MUTAHHA Ipalli, 3eMJIi Ta
kpenuty, [lasmo IrimuHCHKHUI 0mIOCEPETKOBAHO BU-
CBITJTIOBAB COIliaJIbHI BITHOCMHU B TIOMIJILCEKOMY CeJTi
Toro uacy [4].

HeraTuBHO0 CTOPOHOIO HOr0 OOCITIIKEHHA, AK HaA
HAIITy IyMKY OyJI0 Te, I0 BiH ITHCAB IS 3€MJI€BJIACHMU-
KiB 1 3 mTo3uIliii ixHix iHTepeciB. [lomisaau, nparaeHHsa ta
CTAHOBHIIE YKPATHCHKOTO CEeJIAHCTBA BUCBITIIFOBAIHCS
TepeBayKHO KPi3h MPU3MY IXHBOI POJIi AK Po60U0l crn
a60 cy0’exriB pedpopmu. OcHOBHA yBara MpUAiIAIACH
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CUJTECHKOMY TOCIIOJTAPCTBY Ta €KOHOMIIl. [HIT acnexkTu
KUTTA [Tomijiia — BUCBITIIIOBAJIMCA 3HAYHO MEHIIIEe
260 30BCiM He BUCBiTIIOBasHCA. Voro my6JTikarii — e
epeBaKHO IIyOJIIIUCTHEKA Ta (DaX0Bi CTATTI, 4 He TJIH-
00Kl aKameMiuHI JOC/IIIKeHH 3 KPUTUUHUM aHaIi30M
IREEPeJST U MIUPOKUMHU 1CTOPUIHUMU y3araTbHeHHAMI.
Y BHUCBIT/IEHH] KOH(JIIKTHUX ITUTaHb (HATIPUKJIA, YMOB
3BIJIBHEHHSA CEJIAH, PO3MipPiB HAJTIJIIB, TPY/I0BUX BiHO-
CVH) TIO3UI[iSI aBTOpPA Ta YACOIIUCY, IPUPOIHO, Oyiia Ha
0011l 3eMJIeBJIACHUKIB.

Csoro yBary Ilomisibcbkiil ry6epHil TpugiiAIn Ta-
KOXK TIPeICTABHUKHN PociiickKoro icrebmimmenty. On-
HuM i3 Takux 6yB IlaBio MukosnaiioBuu BaTtromkos
(1811-1892) [3], pociiicbkuii icTopuK, eTHOrpad Ta
JeplKaBHUH iAY, BIIOMUI TIepeayciM fAK iHII[iaTop Ta
TOJIOBHUI peHaKTop cepii QyHIaMeHTATBHUX 1CTOPUKO-
CTATUCTUYHUX OIHCIB 3aximHux rybepHii Pociiicbkoi
immepii. OmauM i3 ToMiB i€l cepii crasa mpand «Ilo-
mosusa. Meropuueckoe omucanue», Bugana B Caukr-
ITerepOypsi B 1891 porri. Xoua 114 mipand GyJia omy6Jti-
KOBaHa 3HAYHO misHimre cepenuau XIX cTomiTTA, BOHA
6e3mocepeIHbLO0 CTOCYETHCA I[HOTO MEPIOoY, OCKIJIBKU
MaJjia Ha MEeTi OIKCATH iCTOPil Ta cTaH rybepHii, Bu-
KOPUCTOBYIOUM J1aHi, 3i0pani mporarom XIX cTomiTrA,
BKJIFOUHO 3 Boro cepenuuoro. IIpara Batomikosa, Sk
KOJIEKTUBHUIU ITPOEKT IIiJ MOro pemakilicro, Majia Ha
MeTi HalaTh MaKCUMAaJIbHO TTOBHUM, eHITUKIIOTIeI-
HUI OITUC PETIOHY, OXOILTIOIYM reorpadiio Ta IpUpoy,
icTopito (Big HAMOABHIMINX YaCiB 10 KiHIA XIX cTOIIT-
TSI) Ta CTATUCTUKY HaceJIeHHs (qeMorpadiro, eTHIuHuIH
ckiiam) romo. Bunanusa 6asyBaiocs Ha 3HAYHOMY Ma-
cuBi O(IifHUX JAHUX POCIHCHKUX IeP:KaBHUX yCTa-
HOB, BKJIIOUAIOUH CTATHCTUYHI KOMITETH, MiHICTEPCTBA,
IePKOBHI apXxiBu Ta aaMiHicTparuBHi 3BiTU. Ile poouTnh
MOro IiHHUM [JKepesioM PaKTUIHOI, 0COOIMBO KiJIbKiC-
Hoi, iudopmariii 3a cepequny XIX cTOTITTSA, AKA MOTJIa
OyTH MEHIII JOCTYITHOIO JIJIA 1HIIUX JOCTimHUKIB. Tom
MaB YiTKy CTPYKTYPY, III0 3HAYHO II0JIETIIYye IIONUIYK iH-
(opmariii 3 KOHKPETHUX IIUTAHb, TAKUX AK JAaHI IIPO
3eMJIeBOJIOQIHHA, KIJIBKICTh HACeJIeHHA B MicTax abo ic-
TOpis meBHOro MoHAcTupA. Kuura MicTuTs orvisan icTopii
Ilomina, sknii, xoua i HAIIMCAHUH 3 ITIeBHOI IMIIEPCHKO1
T03UILii, € CITPO0OI0 y3araJbHEeHHS ICTOPUYHOTO IIPOLIeCy
B PErioHi, BKIOUAUn 1o/l cepeauan XIX cToJriTTA.

OpmHaK C/Iij 4iTKO YCBiAOMJIIOBATH, IO I1€ JTOCJIi-
IPKeHHA TJIN00KO IIPOCAKHYTe O(IIliiiHOK POCIHiChKO-
iMmepchbKoo imeostoriero. Ii MeToro Gyso moBecTH crro-
KOHBIUHY POCIHCBKICTB («06IiepycckocTb») [lomisibebKol
ry0epHii, BUIIpaBaaTu pocCilicbKe IMaHyBaHHA Ta ITif-
KPeCJIUTU HETAaTUBHY POJIb MTOJIBCHKOTO BILJIUBY U Ka-
TosunuaMy. L{s ines mpoHusye Bech BUKJIA[, KPUTEPIl
BigOopy (akriB Ta ixHIO iHTepIperairio. PakTu, 110
He y3To[pKyBaJIicAa 3 O(illiiiHO0 KOHIIEIII[iEI0, TaKl AK
CBiTUEHHA IIPO YKPATHCBHKY 1IEHTUYHICTh, TO3UTUBHI
ACIEKTH TOJIbCHKO1 KyJIBTYPHOI IPUCYTHOCTI UM iCTOPisA
YHiitHOI IepKBU [0 11 JIIKBiIAIlil, MOTJIN iIrHOPYBaTHCA,
OPUMEHIITYBAaTUCA a00 II0JaBaTUCA Y BUKPUBJIEHOMY
cBiTUTi. ¥ BUKJIAJl CIIOCTEepiraeTbca HaaMipHA yBara
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JI0 TisUTBHOCTI AepsKaBHUX 1HCTUTYIH Ta Pociticbkol
PaABOCJIABHOI I[ePKBU B PETIOHI.

IIpars Iasia Barromkosa «Ilogosusa» € HagsBuuaii-
HO I[IHHUM, X0Ya ¥ CKJIQJJHUM Yy BUKOPUCTAHHI JpKepe-
stoM. Ii IIOBUTHBHOI CTOPOHOIO € BEJIMUE3HUH MACHUB
3i0panoi (hakTHUUHOI iH(opMAIlii, 0COOJIMBO OMILIAHOT
CTATUCTUKU Ta JAHUX IIPO aJAMIHICTPATUBHUMI, €KOHO-
MiuHUI 1 1epkoBHUM ycrpiil Ilomisna cepemmau XIX
crosiTTA. [i rOJIOBHUM HEOJTIKOM € TInGoKa MIPOCAKHY-
TiCTb O(IIIITHOI0 POCIFCHKO-IMIIEPCHKOTO i1€0JI0Ti€0, 1110
POOUTH iCTOPUYHMI HAPATUB Ta iHTEepHpeTarii BKpai
yHOepemKeHUMU.

TaxuM YMHOM, IPOBEEHUH Y CTATTI KOMILIEKCHUI
aHaJII3 JOPOOKY JOCJIJHUKIB TOPEBOJIIOIIITHOT 100U
[I03BOJINB BUABUTHU 3HAUYHUN BHECOK, 3P00JIEHII HIUMU
y BUBUEHHS iCTOpii, eTHOrpadii, apXeoJsIorii, CTATUCTHKN
Ta KyapTypu [omgisuisa cepequnau XIX crosmiTraA. 3aBad-
KU 3yCWJLIAM ITiJI01 TUIESAIU YKPATHCHKUX, TTOJIbCHKUX
Ta POCIICBKUX HAYKOBIIIB, cepel AKUX UiJIbHE MicIle
nocigarors FOxum Cimiaceruii, Bomogumup AHTOHOBUY,
ITaBno Yybuuceruii, Mukona Isauumies, FOzed Posute,
Onexcauap Ilmesnzenpruii, Eqsapn PysmikoBcskuii,
Ockap Konsbepr, Muxaiiio OpJiioscekuii, ITasio Ba-
TIOIIKOB Ta 6araTo iHIux, 6yJ10 HAKOTMYEeHO BeJInyes-
HUI MAacuB eMIIipUYHOr0 MaTepiaily, 3HauHa YaCTUHA
fAKOro 30epirae CBOX HAYKOBY LIHHICTG i moHUHI. Bynu
3aKJIa/IeHl OCHOBH [JIA TOJAJTBIINX JOCTI;KEHb PETi0HY,
3iMICHEHO TIePIIi cIpo0u crCcTeMaTn3allii 3HaHb, OITy-
OJIIKOBAHO BayKJIMBI pKepesia, 3adikcoBaHO YHIKAIbHI
erHOrpadiuHi Ta (POJIBLKJIOPHI HaM ATKH, OIIMCAHO YKC-
JIeHHI HaceJIeHi1 IyHKTH, IepPKOBHI mapadii Ta apxeo-
Joriudi 06’exkTH. JJoc/TimKeHHA 0XOILTIOBAIN IIMPOKUEA
CITEKTP HAIIPAMIB — Bif JeTAJIbHUX CTATUCTHYHUX OIJISA-
[IiB Ta IePKOBHO-ICTOPUYHUX PO3BIAOK [0 MACIITAOHMIX
eTHOrpaiuyHuX eKCIHeQUIIIi Ta iICTOPUKO-KPAE3HABUNX
OIIKCIB.

BopgHouac rmpoBeniere qoCTiIKeHHA YiTKO IIPOAEMOH-
CTPYBAJIO HEOTHOPIHICTh, BHYTPIIITHIO CyTI€PEWINBICTh
Ta 3HAYHI 00MEeKeHHA icTopiorpadgidyHoil CrIamIHEI J0-
peBouttortiiiHol mobu. IIparr cTBOprOBaINCs B CKIIATHUIX
ymoBax PociiicbKol iMmepii, 110 HEeMUHyYe HAKJIAIaJI0
BiAOUTOK Ha BUOIP T€M, METOMOJIOTII0 TA IHTePIIPEeTALIil.
HocnimKkeHHsa yacto Oy MO3HAYEH] BIJIMBOM ITaHIB-
HUX 1J1€0JIOT1il — POCIACHKO-IMITIEPCHKOL (3 aKIIeHTOM
Ha «00IIepyCCKOCTH», ITPABOCJIAB’T, KPUTHUII TOJICHKOTO
BILIMBY Ta KATOJUIU3MY) a0 IT0JIbCHKOI (3 (hOKycoM
Ha ictopii Peui ITocmosuTol, poJti NIIAXTH, 4aCTO 3 PO-
MaHTH3AI[I€I0 MUHYJIOT0 Ta iIrHOPYBAHHAM YKPATHCHKO-
ro akropa). MeTomoJioriA TOroyacHol HAYKH, TOIIPHU
3HAYHI IOCATHEHHA OKPEMUX aBTOPIB Y IMOJBbOBUX YU
apXiBHUX JAOCTIKEHHAX, 3arajioM XapaKTepusyBasiacs
OIIMCOBICTIO, HEAOCTATHIM PiBHEM KPUTUKU KepesI 3a
CyJacHUMHU MipKaMH, TIOIeKyIN HEKPUTUIHUM CITPHIA-
HATTSAM MICII€BUX ITepeKasiB uu cy0 ekruBizmom. Tema-
TUIHUHN (OKYC TOCITIKeHDb TaK0K OyB HEPIBHOMIPHUM:
3HAYHA yBara MpuAJIAIacs MOJITUYHI icTopii, icTopil
[ePKBH, KUTTIO0 MAHIBHUX BEpPCTB (IILJIAXTH), TOMI AK
COLIIaJTBHO-eKOHOMIUHI ITPOIIeCH «3HU3Y», TOBCAKIEHHE
SKATTSA CEJIAHCTBA UM IHIMNUX €THIYHUX TPYII YaCTO 3aJIH-
macA Ha meprdepii a60 posIANATINCA KPish TPUSMY
iHTEepeciB iIMIEePCHKOT aIMIHICTPALIi]l UM 3eMJIEBJIACHUKIB.

Hopesoutiotiiina icropiorpadia ITomgina cepemmun
XIX cTOJITTA IIOCTAaE AK CKJIaaHe, baraTorpaHuHe, aje
HEeBI/T eMHE [;KepesIo I BUBYEHHSA MUHYJIOT0 PETiOHY.
Bona saxnana gpyunameHnT sHaHb, 36eperia 6esIiHHy
arTuuny indopmarriio, ogHaK MoTpPedye rIINOOKOro
KPUTHUYHOTO OCMUCJIEHHS CYYaCHUMH IOC/TITHUKAMHU.
Posyminnsa BHeCKY, METO/iB, a TOJIOBHE — 0OMEKeHb,
yIepemKeHb Ta 14e0JIOTIUYHUX BILJIMBIB, IPUCYTHIX
y mparnsax gocaigaukiB XIX — mouatky XX CTOJTITTA,
€ KJTIOYOBOIO TTePeIyMOBOIO JIJIA 1X KOPEKTHOTO BUKOPU-
CTAHHA CHOT'OJIHI.

JIiteparypa

1. Auronosuu B.B. Apxus IOro-3anaguoii Poccun: nsnasaemsiii Bpemennoii komuiccueit ajiA pasbopa IpeBHUX aKTOB,
cocrosateit mpu Kuesckom, ITomosibeckom u Bossiackom rerepasi-ryepuarope. Kues: tun. I'. T. Kopuak-Hosuikoro, 1859—
1914. T. 1-35; Monorpaduu 1o ucropuu 3amnanuoii u FOro-3anaguoit Pycu. T. 1. Kues: Tunorpadus Umneparopckoro yHu-
Bepcurera cB. Biragumupa, 1885. 351 c.; Apxeosiornueckas kapra Kuesckoii ry6epuun. Mocksa: Tunorpadgus Mmmneparop-
croit Akamemuu Hayk, 1895. 139 c.; Apxeosoruueckas kapra Bosbiackoit ry6epunn. Mocksa: Tunorpadus Mmmneparopckoit
Axanemuu Hayk, 1902. 135 c.

2. Baxenos JI.B., Ham kpait 3 naiigaBrimux yaciB mo mammx AHiB: [loginna y XIX crosiTti (Ha momomory mpomna-
raggucram). XmesbHubkni, 1990. 35 c.; [Momiuia B npangax mocaigHukie 1 kpaesnasiiB XIX—XX cr.: icropiorpadis, 6i-
obibmiorpadia. Kam’ auers-Iloninseskuit, 1993. 480 c.; Hapucu icropii [loginma. Ha gomomory BumTemno. XMeIbHULIBKHIIN:
O6amonirpadsunas, 1990. 327 c.; Alma Mater momiiscekoro kpaesuascrsa (micto Kam’suers-Ilominscernii — 1ieHTp icTO-
puusoi perioHamictuku XIX — nmouatky XXI ct.). Kam’siners-Iloginsceekuit, 2005. 416 c.; ITossebka rpomaga MorutiBinHu
Ta il BugaTtHi npeacraBaukn y XIX — Ha nmouatky XX cr. Tpersa Morumie-Ilominbcbka HAyKOBO-KpaesHaBua KOH(MEPEHIIis.
Morwumie-ITogineceruit, Kam’simers-Iloginbeskuit: Oitom, 2009. C. 105-115.; CiibcbKke rocromgapcTBo, IIPOMUCIOBICTS 1 TOP-
rinA IIpaBoGeperxoi Ykpainu B puHKoBuX ymoBax 1861-1914 pp. Kam’auners-Iloginbeskumit, 2016. 286 c.; B iM'a ykpa-
THCBKOI iCTOPUYHOI HAyKU Ta IofijuieaHaBcTBa: o 25-pivua mianeHocTi LlenTpy mocmimxenna icropii Iopinma Iacturyty
icropii Yixpainu HAH Vipainu npu Kav’suens-IloginscbkoMy HarioHabHOMY yHiBepcuTeTi iM. IBana Orienka. Haykosi
npaui Kam’aneyv-I1odinbcvrozo Hayionanbrozo yHisepcumemy im. Isana Ozienxa: Iemopuuni nayrku. 2020. T. 30. C. 96.

95



// lcTopunuHi Hayku // // MixknapoaHuI HayKoBUI xypHan «IHTepHayka» // N2 4 (171), 2025

3. Barronikos I1. H. Amyiac mapomonacesienus 3anamHo-Pycckoro kpas mo ucnoegauusam. Cankr-IlerepOypr, 1863.; I1a-
MATHUKYU PYCCKOHM ApeBHOCTH B 3amanHbix rybepunax. Cankr-IlerepOypr, 1868—1885. Boim. 1-8.; ITomonus. Mcropmuaeckoe
omucaHue: ¢ OGHON xpoMouTorpadueit, 2-mMa gororunusamu, 46-10 rpaBopamu u 2-ma kapramu. Cankr-IlerepOypr: Tum.
T-Ba «O0mmecTs. moib3a», 1891. XXXI, 264 c.

4. I'mimuucekuii 1. ITogonbekue enapxuansubie Begomoctu. 1862, Ne 7, 8,11, 13, 14, 20, 22.

5. [lparomanos M. Ucropuueckue nmecau majiopycckoro uapoaa. T.1. Kues, 1874. 368 c.; Masopycckrie HapOaHBIA Ipe-
mauus u pacckasel. Kues, 1876. 382 c.; Hoei ykpainceki mmicHi mpo rpomajcekki cripasu (1764—1880). Kuis, 1918. 154 c.;
JlireparypHo-mybuinuctrusi mpati y 2 romax. Kuis: Hayk. gymka, 1970. T. 1. 531 c.; T. 2. 592 c.

6. Hoeuap-3amosbebkuii M. B. Becs FOro-3amamueiit kpaii: cipaBouHas u ajapecHas kuura no Kuesckoii, Bonbrackoii
u ITomonbckoii rybepuuu. Kues, 1913.; Mcropus pycckoro HapomHoro xoasaiicrea. Kues, 1911.

7. Isanumes M.]I. O gpeBHux cenbckux obmuHax B FOro-3amamuoit Poccun. Kues, 1863. 76 c.; Comepskanue 1mocra-
HOBJIEHUU [IBOPAHCKUX TPOBUHITMAJIBHBIX ceitMoB B FOro-3amanuoit Poccuu. Kues, 1861. IlocranoBieHns JBOPAHCKUAX IPO-
BUHIIAJILHEIX ceiiMoB B FOro-3anamuoii Poccun. Kues, 1860. 451 c.

8. Muxanpuyk K. II., Uy6uuckuii I1. I1. Tlonaku FOro-3amamuoro kpas. Tpyde. samruozpaguuecko-cmamucmuieckoll sxc-
neduyuu 6 3anadno-Pyccruli kpaii, chapaxcerroti Hmnepamopcrkum Pycckum zeozpaguyeckum obuecmeom. Marepuasist
u uccienoBanus, coopauusie I1.I1. Uyounckum. CII6., 1872. T. 7. Bem. 1. C. 215-291.; Hapeuus, nogHapeuns U TOBOPHI
I0JKHOpYCccKoro Asbika. Kueeckas cmapuna. 1877. OnsiT rooxHOpycckoro cioBapsa. Kues: YHuBepcurerckas Tumorpadusd,
1874. 156 c.; Yro Takoe masiopycckas (ro:xHOpycckasn) peub. Kuesckas Cmapurna. 1899. Ne 8.

9. Opnosepknit (Ilcems) M. Kpartkwmit umcropuko-craructudeckuii ouepk Ilomosbekoit ryGepuun. Cauxr-IlerepOypr:
Tunorpadua MunucrepcrBa BHyTpeHHUX Aei, 1852. 90 c.; Ouepk usBectuit o Ilomosbckoit 3emiie 1o 1434 roma. CaHKT-
Tlerepbypr, 1855.; Mcropuro-crarucruyeckoe omucanue Ilomosibckoit ryGepuuu. Kues, 1856.; Vcropuueckuii ouepk
Kawmenmna-ITogonsckoro u ero kpernoctu. Caukr-IlerepOypr, 1852.; Ilamsarubie kumkku [logombekoit rybepauu Ha 1859 rox:
C nBymsa dororpadmu. Bumamu r. Kamenna / Usganuas pemakiuero ITogonbekux rybepuckux Bemomocteii. Kamererr Io-
mosibek: Twum. ry6. mpasienus, 1859. VIII, 179 c.

10. ITuporos M. 1. OrueTs! 0 Moe3aKaX 110 BOEHHO-MeIUITHHCKNM fejiaM B 1854—1856 rr. Caukr-IlerepGypr: Tunorpadusa
MunucrepcrBa BHyTpeHHUX e, 1857. 182 c.; Borpocs! :kusHu: gueBHUK craporo Bpaua. Cankr-IlerepOypr: Tumnorpadus
NmvnepaTopckoit Akagemuu Hayk, 1879. 324 c.

11. HoGyr-fypcmcHﬁ B.IO. I'eorpadiuno-icroprunuii omuc MorumiBcsroro mosity Ilominbeskoi rybepnii. Kam’suens-
IToginbcrpruii: Tunorpadisa IToginscekoro rybepHcesroro mpasmintsd, 1885. 312 c.; MorumiBcskuii mosiT B [loginbepkiit rybep-
Hil: icropuko-craructuunuii Hapuc. Kavm’snens-ITominsceoruit: dpykapua [loginbcpkoro emapxianbpHoro yopasiiaaa, 1890.
2178 c.; Marepiasu o icropii ITomisis: 36ipHuk mokyMenTiB Ta onucis. Kam’auens-Ilomineceknii: Bumasuuirrso ITomiibcbko-
T'0 1CTOPUKO-apXeoJIoTiuHoro ToBapucTea, 1895. 245 c.

12. Ciuincermit 10.M1. Apxeosormueckas kapra Ilomombckoil ryGepumu. Mocksa, 1901. 354 c.; Iopon Kamener-
ITomonbckmii. Mcropuueckoe onucanvie. Kuts, 1895. 247 c.; Matepuassl ajis ucropun MoHAcThIpeit ITomonbekoit emapxum.
Tpydv. komumema Ona ucmopuko-cmamucmuyeckozo onucarus ITodonwcroii enapxuu. 1889. Brm. IV. C. 209-437.; Ucro-
pUUecKre CBeNeHUA 0 mpuxoaax u Iepksax [logonbckoit emapxuu Kamenenkuii yesn. Kamenen-ITomonbckuit, 1895. XXII,
611 c.; UcTopuueckue cBegeHus o npuxonax u repksax Ilomgonnckoit emapxuu IIpockyposekuit yesn. Kamenen-Ilogonbekuii,
1901.; Ucropuueckue cBemeHUs o mpuxonax u rnepksax Ilomonsckoit emapxuun JletnueBckuit yesn. Kamener-Ilomombekmit,
1911.; Ucropus mouacreipeit [lomosbckoit Enapxuu. Kamener-Ilomosnsckuii, 1891. 234 c.; Ucropuueckue mecraHocTu Ilomo-
nuu u ux pocrornpumeuarensHoctu. Kamener-Ilogombekuit, 1911. 20 c.; Tpourkas 11epkoBb B M. 3UHBKOBe JleTHueBCKOro
yesna. ITodonvckue enapxuanvrvie eedomocmu. Kamener-Ilogonsckuit, 1890.

13. Tepemenro K.f. O Toprosie u apmapkax B FOro-3amagaom kpae Poccuiickoit nmnepun. Kues: Yausepcurerckas
tunorpadusa, 1856. 78 c.; Brir pycckoro mHapoma. T. 2. Cauxr-IlerepGypr: Tunorpadusa A. ILaromapa, 1848. 537 c.; Beir
pycckoro mapoga. T. 5. Caukr-IlerepOypr: Tunorpadus A. ILmomapa, 1853. 512 c.; Mcropusa uMIepaTopcKoro pocCUicKoro
caMo/epKaBuA B €ro MPOUCXOKIEHNN U PA3BUTUM 10 HBIHE CyIecTByoIero cocrosaaus. T. 3. 1848. 622 c.

14. Yyo6unckuit I1.I1. StHorpaduueckre marepuassl, cobpanusie B Ilomonbekoit rybepunu. Kues: Tunorpadus Wwm-
neparopckoit Axagemun Hayk, 1860. 314 c.; Ykpaiuceki HapomHi mici, 3i6pani B Ilominmbepkiit ryGepuii. Kuis: Turmo-
rpadia K. M. I'peuanina, 1875. 250 c.; Icropisa ykpaincskoi MOBH Ta (OJIBKIIOPY. 30ipHUK HAyKoBUX crareil. JIbBiB: Bunasuu-
urBo HaykoBoro ToBapuctsa im. IlleBuenka, 1882. 448 c.; Tpagumii ta 3Buuai [ogisiiid B KOHTEKCTI yKPAIHCHKOI eTHOrpadii.
JIbBiB: Bugasuuirrso Axanemii Hayk Yipainu, 1883. 120 c.

15. ITetixoBcrkuit K. B. Boir nogosnan. Kues: Tunorpadusa Kuesckoro yuusepcurera, 1861. 112 c.; rHorpadudeckue
marepuaisl o ITogonsckoit ry6epuunn. Kamenen-ITogonsckuit: Tunorpadusa ITogonsckoro rybepHckoro mpasienusd, 1865.
248 c. ©onwriiop Iloginna. IlicHi, kasku, mepekasu. JIbBiB: Bumasuuiireo HaykoBoro ToBapucrea im. IlleBuenka, 1870.
320 c.; ITominscoki HaponHi cBATa Ta o0panu. Oxeca: Tunorpadia Onmecsroro yaiBepcurery, 1875. 180 c.; MoBa mogossaH:
HiasekTHi oco6muBocti. XapkiB: BumaBauiireo XapkiBcbkoro yHiBepcurery, 1880. 150 c.

16. fABoposckuit H. O6ospenne Ilomosnbekoit emapxuu KO JHIO MATHAECATUIETHETO 00MIeA BOCCOEAUMHEHUS YHUATOB.
Kawmenen-Ilogonsckuit: Tunorpadus ITomosibckoro emapxuajibHoro mpasiienusd, 1889. 256 c.; Mcropuko-craTucTuyeckme
cBeneHUs o0 uepkBax u npuxopax Ilomonbckoit enapxuu Kamenern-Ilogonbekuii: Tunorpadusa [Togonbckoro enapxuaibHO-

96



// International scientific journal «Internauka» // N2 4 (171), 2025 // Historical sciences //

ro npasnenusda, 1855. 312 c.; Peusr nipu otkpsiTun I1omoIbCKOro 1€ pKOBHO-UCTOPUYECKOTO U CTATUCTUUECKOTO0 KOMUTETA.
Kawmenerr-ITogonsckuii: Tunorpadus ITomosibcKoro enapxuaipHoro mpasienus, 1865. 45 c.

17. Kolberg O. Lud Polski: Ziemia Podolska. Warszawa: Wydawnictwo Polskiej Akademii Nauk, 1857. 450 s.; Lud Pol-
ski: Ziemia Podolska. T. 2. Warszawa: Wydawnictwo Polskiej Akademii Nauk, 1860. 484 s.; Ziemia Podolska. Obrazki z
zycia ludu. Krakéw: Wydawnictwo M. B. Loziniski, 1870. 350 s.; Piosenki ludu Podolskiego. Lwéw: Wydawnictwo Wydziatu
Nauk, 1865. 120 s.; Obrzedy i zwyczaje ludowe Podolii. Krakéw: Wydawnictwo Narodowe, 1880. 196 s.;

18. Glischinsky P. O nowych metodach uprawy ziemi na Podolu // Rolnik. Letychéw, 1863. S. 25—-38.; Stan gospodarczy
wsi Podolskiej po reformach z 1861 roku. Rolnik. Letychéw, 1865. S. 15-29.; Wykorzystanie nowych roslin rolniczych na
Podolu. Rolnik. Letychéw, 1867. S. 42-56.; Rozwdj edukacji rolniczej na Podolu. Rolnik. Letychéw, 1869. S. 13-27.; Rola
polityki panstwowej w sektorze rolnym Podola. Rolnik. Letych6w,1872, s. 34—47.

19. Przezdziecki A. Podole, Wolyn, Ukraina: z rekopisu z r. 1812 i z pézniejszych wiadomosci. Krakéow. Wyd. Akademii
Umiejetnosci, 1871. 147 s.; Zrédta do dziejéw polskich. T. 1-2. Wilno: W drukarni Jézefa Zawadzkiego, 1843—1844. T. 1: 400
s.; T. 2: 412 s.; Wzory sztuki Sredniowiecznej i z epoki Odrodzenia w dawnej Polsce zebrane i objasnione przez Aleksandra
Przezdzieckiego. Warszawa. Nakladem S. Orgelbranda, 1855. 112 s., Pamiatki historyczne Polesia, Wolynia i Podola. T.
1-2. Wilno: J. Zawadzki, 1845. T. 1: 323 s., T. 2: 375 s.; Monografie historyczne. T. 1-3. Krakéw: Wyd. A. Gubrynowicz
i S-ka, 1860-1873.

20. Rulikowski E. Opis powiatu latyczowskiego guberni podolskiej. Warszawa: Drukarnia S. Orgelbranda Synéw, 1871.
84 s.; Opis powiatu winnickiego guberni podolskiej. Warszawa: S. Orgelbrand Synowie, 1873. 77 s.; Kilka ryséw z Podo-
la. Tygodnik Ilustrowany, Warszawa, 1862, nr 148-150.; Wie$ i miasteczko w Podolu. Studium spoteczno-historyczne.
Krakéw: Wyd. J. Czerneckiego, 1875. 104 s.; Podole i Wolyn. Szkice etnograficzne. Lwéw. Nakladem Ksiegarni H. Alten-
berga, 1880.126 s.; Dawne drogi na prawym brzegu Dniepru i ich znaczenie historyczne. Ateneum. 1878. T. 3. S. 94-121.

21. Dr. Antoni J. Zameczki podolskie na kresach multanskich. T. 1-2. Warszawa. Gebethner i Wolff, 1880.; Niewiasty
kresowe. Opowiadania historyczne. Warszawa. Nakladem Ksiegarni Gubrynowicza i Schmidta, 1883.; Opowiadania his-
toryczne. Seria 1. Lwéw. Nakladem Ksiegarni Gubrynowicza i Schmidta, 1878.; Sylwetki i szkice historyczne i literackie.
Seria 9. Krakow. Nakladem Ksiegarni Gubrynowicza i Schmidta, 1893.; Materialy do topografii i statystyki lekarskiej
Podola. Tygodnik Lekarski 1864, nr 39—-41.

97



// Kynbryponorisa //

// Mi>xHapofHuit HaykoBUl XxypHan «lHTepHayka» // Ne 4 (171), 2025

Kliuiko Oksana
Pastry chef, LLC OFk.bakery

DOI: 10.25313/2520-2057-2025-4-10895

UDC 39

KOROVAI AS AN OBJECT OF
INTANGIBLE CULTURAL HERITAGE
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Summary. The article is devoted to the analysis of the korovai as an object of intangible cultural heritage of
Ukraine, its role in preserving national identity, and prospects for inclusion in the UNESCO list. The relevance of the
topic is due to the need to protect traditional values in the context of globalization, as well as increasing interest in
cultural diplomacy as a tool for promoting the country in the international arena. The novelty of the study lies in a
comprehensive consideration of the korovai through the prism of UNESCO criteria, including evidence of its unique-

ness, living tradition, and intergenerational transmission, as well as in identifying its role in shaping a positive image
of Ukraine through festivals, diasporas, and diplomatic practices.
As part of the work, seven sources were studied: newspaper articles, culinary resources, materials of cultural organizations,

and UNESCO documents, which made it possible to reveal the symbolism of the korovai, its historical evolution, and modern
adaptations. Particular attention is paid to the mechanisms for preserving the tradition — from local initiatives (master classes,
Sorochintsy Fair) to digital formats (video lessons, social networks), as well as the analysis of successful cases (Petrykivka
painting, Kosiv ceramics) for the development of a nomination strategy for UNESCO.

The purpose of the work is to demonstrate how the korovai, combining sacred symbolism and modern practices, strengthens
the cultural sustainability of Ukraine and serves as a bridge between the past and the future. The conclusion specifies the key
conditions for international recognition: systematic documentation of the tradition, state support, integration into educational

programs and active use in cultural diplomacy.

The article will be useful for researchers of cultural heritage, ethnographers, curators of international programs (including
UNESCO), festival organizers, representatives of the Ukrainian diaspora, and government agencies involved in the promotion of

national culture.

Key words: korovai, intangible cultural heritage, Ukraine, UNESCO criteria, cultural symbols, wedding ceremonies, preserva-

tion of traditions, cultural diplomacy.

ntroduction. Korovai is an ancient Ukrainian sa-

cred bread made from white wheat flour for solemn
events, among which weddings and christenings were
the main ones. The round korovai is remarkably deco-
rated on the surface with an ornament of dough, so it
is not only tasty but also a real masterpiece of culinary
art. The idea of offering korovai bread expresses the
qualities inherent in the spirituality of hospitality,
unity, and well-being. This bread at the table expresses
the significance of the event and indicates the wealth of
Ukrainian cultural traditions. The concept of korovai
formation is inseparable from the history of the cere-
monies and rituals of the Ukrainians, primarily the
wedding rite. This bread at the wedding personifies the
solidarity of newlyweds and also future prosperity. The
newlyweds often cut this korovai, which illustrates their
agreement to share the joys and sorrows of life. This
complex rite of preparing korovai permeates thousands
of generations, standing as an essential element of
the national heritage of Ukraine. The procedure of its
preparation usually turns into collective participation,
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which unites a family and even the whole community.
At the same time, its preparation and presentation
involve rituals that are transmitted from generations.
For example, in the wedding tradition, this particular
korovai symbolizes wishes for a long and happy life for
the new family, and breaking it together marks the
start of a new family.

This paper argues the premise of the interpretation
of bread as a phenomenon of Ukrainian culture and its
potential release on the UNESCO Intangible Cultural
Heritage List. An analysis is also performed of how the
tradition of preparing this bread has survived to the
present day and the usage of the event in the course of
promoting Ukraine abroad. In the contemporary world,
Ukrainian bread does not enter the UNESCO list, but
the precedent of Ukrainian borscht qualified in 2022
proves that culinary traditions can be recognized at
the global level [4].

Materials and methodology. The study was
based on an analysis of seven sources, including en-
cyclopedic articles, culinary resources, materials from
cultural organizations, and international documents.
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Basic information on the structure, ritual purpose, and
symbolism of the korovai was provided by newspaper
publication [1], emphasizing its role in wedding cere-
monies and its connection with Ukrainian mythology.
Culinary sources [2; 3] revealed the status of bread in
culture, focusing on the korovai as a symbol of unity,
hospitality, and connection between generations, as
well as on modern interpretations of the tradition in
the context of gastronomic tourism. Data on cultural
events such as the Sorochintsy Fair [6] and the Toron-
to Ukrainian Festival [7] demonstrated the integration
of the korovai into mass celebrations and diaspora
practices, which emphasizes its adaptability in the
context of globalization. Content analysis of publica-
tions [3; 4; 5; 7] and UNESCO criteria [5] revealed
narratives related to heritage preservation, as well as
the korovai’s compliance with international standards,
such as the transfer of knowledge between generations
and support for cultural diversity. In addition, critical
synthesis methods were used [6; 7], which made it
possible to assess the live practices of korovai creation,
including master classes and digital learning formats.

Results and discussion. The history of the kor-
ovai in Ukrainian culture goes back to ancient times,
when bread was not just food, but a sacred symbol. It
is believed that the tradition of baking a korovai arose
in pre-Christian times, when the Slavs revered bread
as a gift from the gods, the embodiment of fertility
and prosperity [2]. An example of a wedding korovai
is shown in Figure 1.

The korovai has become an integral part of the
ceremonies and rituals that accompany key events in
a person’s life. In Ukrainian culture, it has become
firmly established as an element of tradition, reflecting
a deep connection with nature and the spirituality of
ancestors, which makes it an important link in the
historical heritage of the people. The korovai plays
a role in key events in the lives of Ukrainians, such
as weddings, christenings, and religious holidays. At
weddings, it takes center stage: it is baked with spe-
cial care, often by the joint efforts of the family. New-
lyweds are greeted with a korovai and salt — this is
an ancient sign of hospitality and blessing of the new
family. The ritual of breaking the korovai symbolizes
the beginning of a life together and even predicts who
will be the head of the house, depending on who breaks
off the larger piece. In baptismal rites, the korovai
represents the acceptance of a new member into the
community, and at holidays such as Christmas or Eas-
ter, it becomes a symbol of abundance and gratitude,
accompanying the celebrations and enhancing their
significance. The symbolic meaning of the korovai goes
far beyond simple bread. Its round shape is associated
with the sun, which symbolizes warmth, light, and the
continuation of life. The decorations on the korovai —
dough figures in the form of flowers, ears of corn, or
birds — carry additional meanings: flowers and ears of

corn reflect fertility and a rich harvest, and birds sym-
bolize family happiness and fidelity [1]. It becomes not
just a treat but a powerful cultural symbol that passes
on the values and traditions of the Ukrainian people
through generations, strengthening the connection
between the past and the present. An example of ka
orovai decoration is shown in Figure 2.

Whether or not the korovai will be entered in the
list of elements for the UNESCO Intangible Cultural
Heritage depends on compliance with these criteria
and its significance for Ukrainian culture. A criterion
that has to be met for any element to be included in
the UNESCO list should be based on the beauty of
the element; the criterion normally includes three
requirements: uniqueness, living tradition, and in-
tergenerational transmission. Uniqueness represents
the outstanding feature of the practice as compared to
any different cultural phenomenon. The korovai can be
presented as a circular korovai with a very complicated
decoration of the dough and deep symbolism expressed
in fertility, hospitality, and happiness, distinguishing
itself from any breed of bread that exists. On the other
hand, living tradition signifies the ability of the prac-
tice to continue and be supported by the community.
The statement is thus painted that the korovai baking

Fig. 1. A three-tier korovai at a wedding [3]
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practice continues to be actively observed in Ukraine,
particularly during weddings, baptisms, and religious
festivities, which serves as evidence of its place in
contemporary life. Transmission involves learning and
mastering specific knowledge and skills related, in our
case, to the element of intangible heritage of korovai-
making practices from older to younger members of
Ukrainian families and communities. In this way, the
korovai would fully satisfy the criteria for consider-
ation by UNESCO as a candidate for recognition at
the international level. The effective recognition of
Ukrainian traditions by UNESCO is proof of the im-
portance of Ukrainian cultural heritage on the world
cultural map. A very good example is the Petrykivka
painting, which was inscribed on the Representative
List of the Intangible Cultural Heritage of Humanity
in 2013 [4]. It is a typical artistic folk painting typical

of the Petrykivka village, Dnipropetrovsk region, in
which bright floral motifs and symbolic signs express
all the wealth of Ukrainian nature and traditions. Its
nomination process was carefully organized: historical
research was carried out for the preparation of the
dossier, techniques and symbolism were described,
and the living tradition was demonstrated through
festivals and exhibitions. Another example is Kosiv
ceramics, as nominated to UNESCO in 2019 [4]. This
is a traditional pottery art from the town of Kosiv in
the region of Ivano-Frankivsk, known for its unique
painting techniques and use of natural materials.
What was required for a nomination like that of Kosiv
ceramics was collecting archival material, conducting
master classes, and installing exhibitions to show rel-
evance and continuity. Both cases show that success at
the international level was only possible because local

Fig. 2. Birds, grapes, and vines adorn korovai [3]
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communities and the state provided their full support
to preserve and promote their traditions.

Ukrainian korovai must be nominated for the UN-
ESCO Intangible Cultural Heritage List, following
similar consistent steps that are taken for the nomina-
tions of Petrykivka paintings and Kosovo ceramics. At
the first stage, comprehensive documentation has to be
prepared on historical backgrounds outlining the place
and period of emergence of the tradition and its elevat-
ed symbolic function in Ukrainian culture, followed by
contemporary methodologies and channels to pass this
wisdom onto forthcoming generations. An important
element of this process is the presentation of living
activities that support and aid the continuity of the
tradition, which can be proved by offering master class-
es, festivals, and educational programs. This process
involves the necessary support of the community since
UNESCO insists on real involvement from the bearers
of the tradition in the initiative supporting it. Another
direction is the national and regional level support:
the official recognition of the tradition as a part of the
cultural heritage of Ukraine and the commitment of
the authorities to promote its protection and popular-
ization. The prepared dossier —including summed up
moments — should be brought on the agenda of the
Intergovernmental Committee for the Safeguarding of
the Intangible Cultural Heritage of UNESCO.

The inclusion of the korovai in the UNESCO List
of Intangible Cultural Heritage will be an import-
ant step in preserving the rich cultural traditions of
Ukraine. The korovai is a togetherness symbol with
the most profound significance tied to Ukrainian
wedding rituals since the very beginning. Sound and
set recognition from across the globe will add proven
cultural values to the ongoing efforts of preservation
through the passage of this tradition to the bright
future of our generations. Leading quite dynamic ini-
tiatives already in place in Ukraine, starting from
festivals to master classes and digital platforms cre-
ated to help the korovai-making tradition survive,
this listing will draw more dust into these efforts and
make the korovai an ever-brighter part of the coun-
try’s cultural essence.

Such an inclusion of korovai in the UNESCO list
will bring immense international and diplomatic ben-
efits to Ukraine. It shall largely contribute, first of
all, to the promotion of the culture of Ukraine in the
world, something that may inspire cultural tourism
and easy international exchange. More than that, in
the personified form of hospitability, korovai shall
turn into a tool of cultural diplomacy that will not
only improve the image of Ukraine abroad but also
multiply bonds with various other countries. As an
illustration of Petrykivka painting and Kosiv ceramics,
which have already gained recognition from UNESCO,
cultural elements can at times become nations’ ambas-
sadors, representing the wealth of Ukrainian heritage
and openness toward the world, taking korovai to be

a plausible bridgehead reflecting Ukrainian tradition
to the whole international community.

In modern Ukrainian society, a variety of initiatives
are increasingly popularizing the baking of korovai,
which at their best can sometimes play no less a con-
sumer role in the safeguarding of cultural heritage and
the conveyance of knowledge to coming generations.
The primary form of preservation is the arrangement
of master classes and festivals where representatives
of folk arts demonstrate korovai baking— for example,
at the annual Sorochinsky Fair [6]. Such events raise
the profile of the tradition while providing ample op-
portunities for applying the technique in practice and
developing mastery in the preparation and decora-
tion of korovai. The explanation behind such festivals
is to appeal to the masses with korovai and, in the
long run, support its acknowledgment as evidence of
Ukrainian culture. Also, the activities of museums and
cultural centers show considerable input to the lore
of the traditions of korovai. Some museums organize
exhibitions and additional educational programs re-
lated to the process of making a korovai. Visitors may
learn about the history of this korovai, its meaning,
and regional peculiarities, as well as accompany their
knowledge with master classes. Such programs do not
only help keep some knowledge of korovai issues alive,
but they help stimulate young people towards it as
well. It is possible to extend information about recipes
and cooking methods massively through social me-
dia, culinary blogs, and video tutorials via YouTube.
Ukrainian culinary bloggers and bakers, for example,
have provided many videos with instructions on how
to bake a korovai and have thereby made this tradition
of theirs accessible to a much larger audience. This is
very significant in the age of globalization since peo-
ple can tend to lose traditions such as korovai if they
are just not of interest and not known. The Internet
makes it possible not only to find out what a korovai is
but also to master its recipe, even if one does not have
personal contact with any masters or cultural events.

The knowledge transfer from generation to genera-
tion forms a framework that has an inherent connec-
tion with this tradition of baking korovai. Older people
take the lead and teach the younger ones in Ukrainian
families and communities, ensuring the practice of car-
rying cultural continuity through time. For instance,
in some areas of Ukraine, there is a program under
which schoolchildren and students are taught by ex-
perienced bakers the art of baking and imparted the
symbolism behind making korovai.

One of the leading ways in which the korovai is
presented on an international level is through cul-
tural festivals and exhibitions. For example, at the
annual Ukrainian Festival in Toronto, which attracts
thousands of visitors. Among the most prominent fea-
tures at the festival are traditional Ukrainian dishes,
among which is the korovai [7]. Through such events,
apart from introducing Ukrainian traditions to the
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international world, they also manage to create pride
among the Diaspora Ukrainians, who are reminded
of the importance of the korovai as a symbol of their
culture.

The Ukrainian diaspora all around the world has
a significant role in the growth and preservation of the
tradition of sharing korovai. In the United States, Can-
ada, and Australia, Ukrainian communities prefer to
settle cultural events, such as weddings and religious
festivities, where korovai is meticulously baked and
shared according to the rules and rituals passed down
for generations, connecting them with their roots and
educating the youngest members of the diasporas. In
diplomatic settings, the offer of a korovai with salt, an
old Slavic custom, is taken as a warm welcome and
a gesture of respect. State visits or international con-
ferences held in Ukraine receive a warm welcome with
korovai for the foreign representatives, converting such
dignified greetings into practical first-hand Ukrainian
culture. This practice pays homage to the guest and,
at the same time, in a rather implicit manner, helps
to achieve the goals of cultural diplomacy by proving
the Ukrainian people to be very open and hospitable.
An example of the practice of a korovai in diplomatic
protocol is shown in Figure 3.

The very warmth, tradition, and hospitality im-
bibed in the values of a korovai substantially culti-
vate the positive perception of Ukraine in other coun-
tries. Exposure to a korovai at festivals, made by the

diaspora, or presented diplomatically forever links
foreigners with the generous and open Ukrainian
public; this diminishes negative stereotypes and
leads to a more profound understanding of Ukraine,
more emphasis on its cultural richness and resil-
ience in modern challenges. Therefore, the korovai is
a polyvalent instrument of Ukraine’s cultural diplo-
macy. It promotes Ukrainian culture and enhances
ties among nations through presentations within
the mainstream international scene, upholding it by
the diaspora as a beacon of hospitality, symbolizing
Ukraine as positive, and therefore further ties with
the rest of the world.

Conclusion. Korovai is not just bread; it’s a symbol
of unity, blessing, and the history of deep traditions
in Ukrainian culture. The practice is still alive and
therefore fits UNESCO’s criteria for inscription on
the Representative List of the Intangible Cultural
Heritage of Humanity. Given the examples of suc-
cessful recognition at the international level of other
Ukrainian traditions — Petrykivka painting and Kosiv
ceramics — korovai also has significant potential to
win recognition on a world scale. To do so, though,
requires systematic work, in particular, governmental
and non-governmental support for culture.

The tradition of making korovai bread becomes im-
portant to keep alive in generations to follow not only
to strengthen the identity of Ukrainians in cultural
terms but also as a form of knowledge transfer and

Fig. 3. Bread and salt on the occasion of Joe Biden’s arrival in Ukraine [1]
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value practice across the generations. This tradition
can become modernized to fit into the more general
global context and fast-moving world life. The example
formed by master classes, festivals, and museum pro-
grams works well with both the promotion of korovai
and the tested ways to educate youth. Modern tech-
nology, including online courses and videos, will also
help to maintain knowledge of baking. This should be
supported nationally with the most generous means,
giving birth to connections between the past and pres-
ent that will preserve the korovai as a Ukrainian cul-
tural symbol for future generations. The initiation of
support for the projects of korovai promotion at the
national and international levels is targeted at the
preservation of this tradition and its attaining the
level of the element of the world cultural heritage.
The nomination of the korovai for the UNESCO list

may become an important step, but it needs the active
participation of communities, authorities, and cultural
organizations.

It, in turn, will serve as a means of cultural diplo-
macy, binding international relations and the propa-
ganda of Ukraine abroad. However, the challenging
task in these directions is to work more productively
and closely with the Ukrainian diaspora and apply
modern media, such as social networks or documen-
taries, to significantly increase the recognition of the
korovai. Financial support from the government con-
cerning cultural undertakings and educational proj-
ects will determine this process. That is why all stake-
holders should make every effort possible to ensure
that the Ukrainian korovai is preserved as part of the
Ukrainian heritage and assigned its rightful place as
one of the world’s cultural treasures.
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BIUIVB NPOLEAYP MAHIKIOPY TA NEJUKIOPY
HA 300POB’A HITTIB: MPO®IJIAKTUKA OHIXONI3UCY
TA IHWNX 3AXBOPIOBAHb

MEOWUYHI HAYKH

Summary. Modern manicure and pedicure procedures improve nail aesthetics and play a crucial role in disease prevention.
This article discusses hygienic standards, onycholysis prevention methods, the role of innovative technologies and nutrition in
maintaining nail health, and the psychological and social benefits of regular nail care. Statistical data support the effectiveness
of professional treatments.

Introduction. Professional nail care is essential for overall health, as nails provide vital protective functions. Modern techniques
and integrated approaches effectively prevent common issues such as onycholysis, fungal infections, and other nail pathologies.

Hygienic Aspects. Adherence to modern hygiene protocols (sterilization, disinfection, disposable tools) is fundamental for
safe manicure and pedicure, preventing infections and trauma.

Prevention of Onycholysis. Proper nail care techniques, including gentle filing, strengthening coatings, and timely rehabilita-
tion after removing artificial materials, significantly reduce the risk of onycholysis.

Innovative Technologies. Contemporary methods such as hardware manicure, laser treatment, photodynamic therapy, and
digital nail monitoring ensure high-quality, safe nail care, preventing diseases at early stages.

Nutrition and Vitamins. Balanced nutrition and regular intake of vitamins and minerals (biotin, zinc, iron) support healthy
nail structure and prevent brittleness.

Psychological and Social Aspects. Regular nail care procedures positively influence self-esteem, reduce stress levels, and
enhance social interactions.

Reduction of Diseases. According to statistics, regular professional care significantly reduces the incidence of onycholysis
(by 67%), fungal infections (by 58%), nail dystrophy (by 72%), and ingrown nails (by 81%).

Conclusions. Today, manicure and pedicure services offer comprehensive preventive, psychological, and social benefits, con-
tributing not only to beauty but also to overall health and well-being.

Key words: manicure, pedicure, nail health, onycholysis, prevention, care, hygiene.

AHotauif. CyyacHi npouegypy MaHikiopy Ta NegukIopy He Tiibki NOKPALLYIOTb eCTETUKY Hi2TiB, a /i € BAXINBUM IHCTPYMEH-
TOM NPOinaKTUKM 3axBOPIOBAHb. CTATTS po32Asgae 2i2iEHiYHi CTAHGApTH, MeTogu NPopinaKTUKM OHIXONI3UCY, POsib IHHOBA-
LiFHMX TeXHOO02Il Ta Xap4yBaHHs y 30epexxeHHi 3gopoB’sl Hi2TiB, a TAKOX BI/IMB MPOLiegyp HA NCMXON0_iYHMI CTAH IOGNHM Ta
couianbHy aganTauiio. HapegeHi CTATUCTUYHI §aHi MigTBePGXYIOTb ePeKTUBHICTb MPoPeciiiHo20 goansgy.

Bctyn. Mpogecivitmii go2/sig 3a Hi2TaMu € HeobXigHOK CKIAGOBOIO 302a/1bHO20 3§OPOB'A KOGUHU, OCKIIbKM Hi2Ti BAKOHYIOTb
BAXIMBY 3AXMCHY PyHKLit0. CydacHi TexHOM0Rii Ta KOMMIEKCHMIA Nigxig go3BONSIIOTb YHUKHYTU NoLwMpeHnx npobiem, Takmux sk
OHIX01i31C, 2pMOKOBI 3aXBOPIOBAHHS TA iHLL MATOM0RI Hi2TbOBOI MAACTUHMY.

lieieHiuHi acriekTu. JJOTPUMAHHS Cy4dCHMX 2i2iEHiYHMX MPOTOKOIB (CTepuAi3auis, gesiHgekuis, 0gHOPA30Bi IHCTPYMeHTH) €
0CHOBOIO 6e3MeyH020 MAHIKIOPY Ta NeguKiopy, Lo 3anobieace iHeKyiaM i TPaBMyBaHHIO.

IpoginakTika oHixonizucy. MpaBuibHa TexHIKa goisigy 3a HiTAMK, BKIKOYaouM goaimee NignuaoBaHHs, BUKOPUCTAHHS
3MILHIOKYMX MTOKPUTTIB TA CBOEYACHY peabinitavlito Micas 3HATTS LTYYHUX MATepIianiB, CyTTEBO 3HIKYE PU3MK PO3BUTKY OHIXOI3NCY.
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IHHOBaWiViHI TexHonogii. Cy4acHi MeTogukm (anapaTHuii MaHikiop, 1a3epHa Tepanis, poTogMHaMiyHa Tepanisi Ta LM@pPoBMii
MOHITOpMH2) gO3BOASOTb SIKICHO Ta Oe3MneyHo qoaAgaTi 3a Hi2TAMM, MonepegiKylodn 3aXBOPIOBAHHS HA PAHHIX CTAGIsX.

XapuyBaHHS i BITaMiHW. 36a1aHCOBAHe XAPYYBAHHS TA pe2ynsipHe BXMBAHHA BITAMIHIB i MiHepaniB (GioTWH, LMHK, 3a71i30)
nigTpuMyIoTb 3gOPOBY CTPYKTYPY Hi2TiB i 3anobiaatoTb iX NIAMKOCTI.

[lcuxonoeiyHi Ta couianbHi acnekTn. PeyaspHi npouegypu goaaagy 3ad HieTAMMU NO3UTUBHO BI/IMBAKOTbH HA CAMOOLIHKY,
3HWKYIOTb piBeHb CTPecy Ta MOKPALLyOTb AKICTb COLiaIbHOI B3AEMOGII.

3MeHLLEeHHs 3aXBOPIOBAHb. 32igHO CTATUCTMKM, pe2y/IsipHIi NpogeciiiHmii goaasg go3Bosie CyTTEBO 3HU3UTM BUNAGKM OHi-
xoniaucy (Ha 67%), 2pnbkoBux iHgekwii (Ha 58%), gucTpodivi HieTis (Ha 72%) i Bpocio20 HieTs (Ha 81%).

BuicHoBKuM. MaHikiop i negukiop Cb020gHi € KOMIIEKCHOI MOCY2010, SIKA BKIOYAE MPOGINAKTUYHI, MCUXOM02iYHI T COLiab-
Hi nepeBazu, CApUsI0YM He inLLe Kpaci, a i 3a2a1bHOMY 3§OpOB’io IOGHHM.

Knio4oBi cnoBa: MaHikiop, negukiop, 3gopos’s Hi2TiB, OHIXO/31C, NPOPINaKTHKA, 2i2iEHa, IHHOBALIiVHI TexHO102il, Xap4yBaH-

HS1, BITAMIHW, NCUXO/02i4HI ACNeKTn

ntroduction. Nail plates perform an important

protective function, protecting the fingertips from
mechanical damage and environmental influences.
Regular professional nail care with manicure and ped-
icure not only improves their aesthetic appearance, but
also helps maintain the health of the nail apparatus.
In recent decades, the nail service industry has made
a significant breakthrough in the field of safety, hygiene
and nail treatment technologies.

However, there is a common misconception that
cosmetic procedures can harm the nail plate. On the
contrary, modern research demonstrates that with
a competent approach, manicure and pedicure become
an effective prevention of many nail diseases, includ-
ing onycholysis, onychomycosis and onychodystrophy.
Of particular importance is an integrated approach
combining professional care, proper nutrition and the
use of high-quality materials.

This article examines in detail how modern nail
service techniques, innovative coatings and preventive
measures help strengthen the nail plate, prevent the
development of pathologies and improve the overall
condition of the nails. Particular attention is paid to
the psychological and social aspects of nail care, as
well as the economic feasibility of regular visits to
a nail salon.

Hygienic aspects of manicure and pedicure

Strict hygiene standards are the fundamental prin-
ciple of modern nail service. Professional salons use
a multi-level sterilization system, including autoclav-
ing, UV disinfection and the use of disposable instru-
ments. Such measures completely eliminate the risk
of cross-contamination and transmission of infections
between clients.

An important achievement of recent years has been
the introduction of antiseptic protocols for the treat-
ment of not only instruments, but also work surfaces.
The use of bactericidal lamps and special disinfectant
solutions creates a safe environment for procedures.
Particular attention is paid to the treatment of the
nail bed before the start of the manicure — modern
antiseptics effectively eliminate pathogenic microflora
without overdrying the skin.

High-quality cuticle care is another important as-
pect of preventing nail diseases. Professional nail tech-
nicians use gentle processing methods (hardware or
non-edging technologies) that prevent the formation of
microtraumas — entry points for infection. Regular use
of special oils and keratolytics maintains the elasticity
of the cuticle, eliminating its cracking and inflamma-
tion. Modern nail coatings are developed taking into
account their physiological effect on the nail plate. Hy-
poallergenic formulations without formaldehyde, tolu-
ene and dibutyl phthalate (DBP) do not cause allergic
reactions and do not disrupt the natural processes of
nail growth. Innovative “breathing” coatings allow the
nail plate to maintain normal gas exchange, which is
an important prevention of onychodystrophies.

Prevention of onycholysis with proper care

Onycholysis is a common disease characterized by
separation of the nail plate from the bed. Professional
manicure is an effective prevention of this pathology, as it
includes a set of measures to strengthen the nail plate and
prevent injury. The correct filing technique (movements
in one direction, use of fine-abrasive files) eliminates the
formation of microcracks that can lead to delamination.

Modern strengthening systems based on calcium,
keratin and silk create a protective layer that increases
the resistance of the nail to mechanical damage. Hot
manicure procedures using paraffin baths and nutri-
tional cocktails are especially effective — they improve
the trophism of the nail matrix and accelerate the
growth of a healthy nail plate.

An important aspect of prevention is the correction
of the length of the free edge. Too long nails are more
often subject to injury, which can provoke onycholysis.
A professional master always recommends the optimal
length that matches the client’s lifestyle and profes-
sional activities.

Particular attention is paid to recovery procedures
after removing artificial coatings. Special rehabili-
tation protocols include oil baths, the use of keratin
serums and medicinal varnishes. Such measures allow
you to quickly restore the nail structure and prevent
the development of onycholysis after long-term wear-

ing of gel polish or acrylic systems.
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Innovative technologies in nail service

The modern nail service industry offers many
innovative solutions aimed at maintaining healthy
nails. Hardware manicure using diamond and ceramic
cutters allows for precise processing of the nail plate
without the risk of injury. This technology is especial-
ly effective in correcting ingrown nails and treating
hyperkeratosis.

Laser technologies have revolutionized the treat-
ment of onychomycosis. Laser exposure allows you to
destroy fungal infections without damaging surround-
ing tissues. For preventive purposes, many salons offer
laser nail strengthening procedures that stimulate
growth and improve the structure of the nail plate.

Photodynamic therapy is another promising method
used in elite salons. This technology combines the use
of photosensitizers and light radiation of a certain
wavelength, which allows you to effectively combat
bacterial and fungal nail infections.

Digital nail monitoring technologies are the latest
achievement in the industry. Special scanners analyze
the structure of the nail plate, the level of moisture
and the presence of microcracks. Based on this data,
an individual care program is created, allowing you to
prevent the development of diseases at an early stage.

The Role of Nutrition and Vitamins
in Nail Health
A balanced diet plays a key role in maintaining
healthy nails. Proteins, especially those containing
sulfur-containing amino acids (cysteine, methionine),
are the building blocks of keratin, the main component

of the nail plate. Nutritionists recommend including
eggs, fish, lean meat and legumes in your diet to pro-
vide your body with complete protein.

B vitamins, especially biotin (B7), significantly
improve the structure of nails. Clinical studies have
shown that regular intake of biotin at a dose of 2.5
mg/day reduces nail brittleness by 25-30% after 3—4
months. Vitamins A and E, being powerful antioxi-
dants, protect nail cells from oxidative stress, and vi-
tamin C is involved in the synthesis of collagen, which
provides elasticity to the nail plate.

Mineral balance is no less important for healthy
nails. Zinc is involved in the processes of matrix cell
division, silicon strengthens the nail structure, and
selenium protects against fungal infections. Particular
attention should be paid to iron — its deficiency can
lead to koilonychia (spoon-shaped deformation of the
nails). Hydration of the body is a fundamental aspect
of nail health. With insufficient water consumption,
the nail plates become dry and brittle. Modern nutri-
tionists recommend calculating an individual water
intake rate (30 ml per 1 kg of body weight), and also
including foods with a high water content (cucumbers,
watermelons, citrus fruits) in the diet.

Psychological and social aspects of nail care
Regular nail care has a significant positive effect on
a person’s psycho-emotional state. Research in the field
of psychosomatics shows that well-groomed nails help
to increase self-esteem, reduce anxiety and improve
social adaptation. The manicure procedure itself has
a relaxing effect, comparable to an aromatherapy or

Reduction Percentage (%)

Fungal infections

Onycholysis

I}god.uction in the Incidence of Nail Diseases with Regular Professional Care (5-Year Study)

Onychodystrophy Ingrown nail

Graph 1. Reduction in the incidence of nail diseases with regular professional care
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massage session. Many clients note that time spent in
a nail salon helps them escape from everyday worries
and restore mental balance.

From the point of view of social interaction, well-
groomed nails are an important element of non-verbal
communication. They create the impression of neat-
ness, attention to detail and respect for others. In
a professional environment, this can have a positive
effect on business contacts and career prospects. This
is especially true for representatives of professions
where visual contact with clients is important — teach-
ers, doctors, service workers.

It is interesting to note that the color scheme of
the manicure also has a psychological effect. Warm
shades (peach, soft pink) create a feeling of comfort
and coziness, while bright colors (red, burgundy) are
associated with confidence and determination. Many
salons today offer art therapy services through nail
design, helping clients express their emotional state
through artistic images on their nails. Group visits
to a nail salon are becoming a popular form of leisure
that promotes social adaptation. Joint visits to pro-
cedures strengthen friendly and family ties, creating
a space for casual communication. For older people,
regular visits to the salon often become an important
element of social activity, helping to maintain a sense
of involvement in public life.

The diagram shows comparative data for a 5-year pe-
riod among two groups of women (25-45 years old). The
group that regularly visited a nail salon (at least once
every 3 weeks) showed a reduction in the incidence of:

Onycholysis by 67%

Fungal infections by 58%

Onychodystrophy by 72%

Ingrown nail by 81%

Conclusion. Modern manicure and pedicure pro-
cedures are a harmonious combination of aesthetics
and health care. As the study showed, professional nail
care is not just a cosmetic service, but a comprehensive
disease prevention system that combines advanced
technologies, dermatological knowledge and an indi-
vidual approach. Regular visits to the salon allow you
not only to maintain an attractive appearance, but also
to prevent serious pathologies of the nail apparatus.

The multifactorial benefits of professional manicure
deserve special attention, including:

* Medical aspects — prevention of onycholysis, fungal
infections and other diseases;

* Psychological benefits — increased self-esteem, re-
duced stress;

¢ Social benefits —improved communication and pro-
fessional prospects;

* Economic efficiency — reduced treatment costs and
optimization of time costs.

Prospects for the development of the industry are
associated with the further integration of medical
technologies into cosmetic procedures, the creation of
personalized care programs and the expansion of the
range of therapeutic possibilities of nail services. Even
today, professional manicure can be considered an im-
portant element of preventive medicine and a healthy
lifestyle.
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KOMYHIKALIT B AUTSAYIA OHKONOTII
HEALTH COMMUNICATION IN PEDIATRIC ONCOLOGY

AHoTauis. [Ipouecy KOMyHiKawii Mix nikapsiMu Ta NALIEHTaMM 3 OHKO/I02{4HOI0 NATON02IEK NPUTAMAHHI creuniuHi xapak-
TepUCTUKM. B CTATTi p0o32/151gatoThCsl OCHOBHI MAPAMETPH, SIKi BIMBAIOTb HA BIGHOCUHM MiXK XBOPOIO gUTMHOIO ii OaTbKamm Ta Ji-
Kapem ¢axiBLem guTayuM OHKOI020M; BIGHOCMHM MiX MALIEHTOM Ta ikapem; poboTa 3 Megu4HoIo iHpopMawiero; ynpasiHHs
emMoviiMu1 NALieHTIB Ta ix 6aTbKiB; OCBITHI 3aX0gH, sIKi HANPAB/eHi Ha NALIEHTIB 3 MeTOI0 MOKPALLeHHs KOMYHiKauii. EpexTnBHa
KOMYHIKaLisi MOXKe gonoMOoa2TH MauieHTaM, iX POGUHAM TA JIKAPSAM B MPUAHATTI CYMICHUX pillieHb gsl MigBULLEHHS MOX/INBO-
CTe NNiKYBAHHA TA NOKPALLeHHS AKOCTI XXUTTA NaLieHTa.

KnioyoBi cnoBa: gutsunii OHKoN02, NiKyBAHHS, KOMYHIKALLisl, OHKOXBOPI, OATbKM.

Summary. The health communication process between medical specialists and oncological patients is a quite specific one.
This article reviews the major parameters affecting the relations between patients, and pediatric oncology specialists such as:
patient — doctor relationship; handling medical information; coping with different patient’ emotions; educational interventions
targeted at patients and designed to enhance communication. Good communication may help patients, their families and doc-

tors to make joint decisions aimed at improving patients’ well.

Key words: pediatric oncologist, treatment, communication, cancer patients, parents.

WUTSYA OHKOJIOTLSA — OQUH 3 HalIpaMaTHUHIIINX PO3-

TILJTIB HAYKU OHKOJIOT11, /Ie B KOJIO 3a JJIf HAaJIaHHA
TIPOECIHHOT JOTIOMOI'M BKJII0UeHO 6araro Jiomeii. ITicis
BUBHAYEHHA Ta OTOJIOLIEHHSA TiarH03y «paK» MallieHTH
Ta X POJIUHU CTUKAIOTHCA 3 6araTbmMa IIpodjieMaMu.
OpHaxk, He3BaXKAOUM Ha 3HAYHI IT03UTUBHI Pe3yJsIbTa-
THU y JIIKyBaHHI, AKICTb JKUTTA TiTEH 3 OHKOJIOTIUHUMU
3aXBOPIOBAHHAMM Ta iX POAVH 3a3BUYUAN MOTIPIIYETHCA
3 MOMEHTY BCTaHOBJIeHHA giaruody. CJriy 3asHaunuTH,
1110 BCi BOHU 3a3HAIOTH Ie OLIBIINX (PISMUHUX TAa MO-
panbpHUX CTPAKIAHD MiJ] Yac repediry Ta JiKyBaHHI
XBOPOOU: 3MIHIOETBCSA 3BUUHUET PO3KJIAT JKUTTS BiJl TOTO,
10 BUHUKA€E HEeOOXIAHICTh B JOBOJI1 YACTUX MEAUYHUX
BiBuTax 10 aMmOyIaTopiii Ta CTAI[IOHAPIB 3 TTOIAJTLIIIO0
rocritairizamniero Ta nepe0yBaHHAM B HE3BUYHUX YMO-
Bax, BUHUKAIOTH HOBI IIPOSBU XBOPOOH, III0 TIOB’A3aHI1
3 JIIKyBaHHAM Ta 0COGJIMBOCTAMU I1epebiry 3axBOpIo-
BAHHA B KOHKPETHOMY BUIIAIKY; CiM’A TI0TEpIIae BiT
(iraHcoBOrO 00TS:KEHHA (006CTEKEHHA B ITPUBATHUX
Jnaboparopisax, JIIKyBaHHA B IHIINUX MicTaxX, CMadyHa i?Ka
IUIA IUTUHU Ta 1H.), TIOCUJIIETHCA BiIUYyTTA TPUBOTHU
uepes HeBU3HAUEHICTD EePCIEKTHUBY IIOJAIBIIOT0 JKUTTS
3 OHKOJIOTTUHUM Aiargo3oM [1].
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I B ipoMy BUTIQJIKY /10 KOJIa 3AIIKABIIEHUX B JIIKYBaHHI
JIOEMHYIOTHCA JIIKAPl — CHEIfiaJliCT! Ta JTIOIN, AKI 1HKOJIN
He MaIOTh 40 MEIUIIMHI 6€310CePEIHBOT0 BiJHOIIIEHHA —
BOJIOHTEPH, SIKI HAMArarThCA HA/TATH ITOTPIOHY JOTIOMOTY
B OpraHisariii TaKKoro JiikyBadHA. | Tomy BubymoByBaH-
HA e()eKTUBHOI KOMYHIKAIli1l HA BCiX PIBHAX CILIKyBaH-
HA HalyBae 0co0JIMBOTO 3HAUEHHSA, 00 6e3 TOPO3yMiHHA
MUK JIIKapeM Ta MaJIeHbKHM IIaI[ieHTOM, OBIPOI0 MK
JikapeM Ta 6arbkamMu, (haxiBIFAMEI Mix CO00I0 Ta 1HIIIN-
MU yYaCHUKAMU TOTO TIPoIiecy He Oyae CTBOPEHO €IUHOT
OPAaBUJIBHOI CTPATETI1 JIarTHOCTUKU Ta JIIKyBaHHA, III0,
B CBOIO Uepry, MpuBe/ie O0 He3a0BUILHUX Pe3yJIETaTiB
CYMICHOI TIpalli Ta MeTa JIiKyBaHHsA He Oy/ie I0CATHYTA.

B ocHOBIi cTBOpeHHA ITpaBIIIBLHOL Ta AKICHOI KOMYHI-
KaIrii, paxoBOro ITiIX0/Ty JIEXUTh, TIePIII 3a Bee, Ipode-
ciiiHa mo3uilis Jikapsa. BoHa BuUBHaYaeThes y BiJHOIIIEH-
Hi JIIKapsa [0 cBoel mmpodecii, 1o cebe, AK 10 crierjiajicra,
Jlae CTIUKICTh B po0OTi, B CITIJIKYBAHHI 3 MAIliECHTAMU Ta
iX 6aTbKaMU.

ITpuniun edexTUBHOI B3aeMO/il JiKapsA Ta I1aili-
€HTA TI0JIATAE B TOMY, II[0 HOT0 IIPOQeciiiHy ITO3HUIIi0
MOKHA BU3HAUUTHU TAKUM YMHOM: «ByTwH, miepur HixK
TOBOPUTH Ta TIATH».
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«ByTn» — 11e 03HaYae 3HAXOIUTUCH PA30M 3 TAIlieH-
TOM, 3HAXOIUTHUCH B IPOQeCifiHii M03uITii, 6yTH CIIOKIiii-
HUM, BII€BHEHUM, J0OPO3UUIINBUM, TOTOBUM IIOILIIH-
THUCA CBOIMU 3HAHHAMM Ta HocBimoM. Bee 11e MoxiuBo
TIJIBKYU TOM1, KOJIU JIIKap € B KOHTAKTI 3 CAaMUM CO0O0I0
1 mificHO oTIaHyBaB €MOIIitiHI 0CHOBU mpodecii. ArImo
JiKap 3HAXOOUThCA B craryci «ByTm» — BiH 3Hae mo
noTpibHO po6UTH.

«PobuTn» — 03HaAUae PO3yMIiTU MOUYTTA MAIIEHTA,
aJjie He 3aJIyYaTUCA 10 HUX, POSTOMIJIAIOUY CBOI MTOUYTTSA
Ta o4y TTA XBoporo. He 3acymKyBaTu XBoporo ta ioro
0aTbKIB 3a IX peakiiii, a BU3HABATH 1X HOPMAJILHICTD
B JaHOMY KOHKPETHOMY BHUIIANKy. JlaTy MOKJIMBICTD
0aTbKaM MaTH CBOIO TOUKY 30py HA CTpaTETio JIIKyBaH-
HA. J103BOIUTH TAIiEHTY TOMUJIATHICA, 1H(POPMYBaTH
#ioro B Tiit Mipi, B AKi# BiH xoue OyTu iH(OpPMOBAHUM.
BukagyBaru nocriiiHy eMOIiliHy DiATPUMKY HalieHTaM
Ta ix 6arbkaM. Kosu jtikap sHae, mo poouTu, oMy Jier-
KO 3HAXOMUTUCH B mo3uIlii «['oBopuTu». [{Jisa emorriiito1
TiATPUMEHU 0ATHKIB XBOPO1 IUTUHU HE BUHUKAE CKJIAI-
HOIINB migibpaTy moTpiOHi ¢JI0BA, K1 BiAIIOBIIAIOTh Till
Yy 1HOI cuTyarri.

IIportecy koMyHIKAIIl Mi3K JUTAYUM OHKOJIOTOM Ta
0aTbKaMMU IIAI[IEHTIB IIPUTAMAHHI crerudiuHi 0cobIm-
BOCTI Ta eMOLliiiHa HaroBHEHIicTh. 1le 00yMoBIIeHO THM,
110 iarHo3 «3JIOAKICHA MyXJIMHA» TI0 BiHOIIEHHIO 10
BJIACHOI TUTUHU ITPOBOKYE BIAUYTTA CTPaxy, HEBIEB-
HEHOCTi, CAMOTHOCTI, iH(pOpMAaIiifHOTO BAKyyMYy, 6e3-
nopagHocti. JIiKyBaHHA OHKOXBOPUX IiTell 3ajIydac
HAaBITH MIATOTOBJIEHUI MEeAIIePCOHAJI B CUJIbHI, HAIIIBHI
emordi [2].

ITpu HasBHOCTI TaKol 1TPO6JIEMH 3i 3OPOB’sIM Y BiTac-
HOI TUTWHHU, y GLIBIIOCTI IOPOCIAUX BUHUKAKTH CIIe-
mudivHi, 3arajabHi PUCH HA ITOBEIIHKOBOMY PIiBHI Ta
emoIritini peaxmii. CaMe Il XapakKTePUCTHUKN HAa II0-
BeIIHKOBOMY, EMOIIlfHOMY Ta KOTHITUBHOMY PiBHI IT0-
BUHHI 0yTH BiJIOMi JIIKaPIO-KJIIHIIIUCTY JIJIA 3MiICHEHHA
e(eKTHBHOI KOMYHIKAIlil 3 XBOPUM Ta 6ATBKAMU 3 Me-
TOIO IMATPUMAHHSA Ta MOKPAIIEHHSA ITPOIECy JIKyBaHHA.

Metonu, pesynbraTtu Ta odbroBopenHsA. [Ipu Hanu-
caHHi cTaTTi 6yJiM ITpoaHAJII30BaHI CydYacHI TeHIeH-
il peabUTITAIINHUX 3aX0/iB B JOCTYITHIN HAYKOBO-
OpakTUUHIN jJiTeparypi 3a 15 pokiB Ta ocobucTHUit
mocsig Ha 11poTsasi 30 pokis.

OCHOBHI «CTOBIIV», 10 BIIMBAITEL HA BiIHOIIEH-
HA MK ITAI[iEHTOM Ta JUTAYUM OHKOJIOTOM HACTYITHI:
BIZHOCHUHU ML ITAI[iEHTOM Ta JIIKapeM; BIMHOCUHU MK
JiKapeM Ta 6aTbKaMU HAIi€HTA; MOKJIUBICTD IIPOTU/TI-
ATH HETaTUBHUM €MOI[IAM IIAIlieHTa; OCBITHI 3aX0/H,
CIIPAMOBAHI Ha IAIfiEHTa 3 METOK MOKPAaIeHHSa KO-
MYHIKaIIii.

HaBuuku koMmyHikalii ciupawThCA HA KOTHITUBHL
Ta eMOIIiiHI 3qi0HOCT1, AKI BUKOPUCTOBYE TUTAYUIL OH-
KOJIOT, JIJIA TOTO0, {00 JaTh MOYKJIMBICTE IIAIlicHTaM Ta
YJjIeHaM iX POJINH Ji3HATUCSA PO IIPUPOY Ta XapaKTep
3aXBOPIOBAHHS, 1[0 MOXKe IIPU3BECTH 10 B3AEMOIil MiK
JiKapeM Ta 6aTbKaMU IAIli€HTa MiJ] Yac JIKyBaJILHOT'0
Ta peablIiTAI[IifHOrO IIPOIIECiB.

BignomenHa Mix maiieHToOM Ta JIKapeM IIOmisd-
OTHCA HAa Bl OCHOBHI TPyIN: TI0-TIEPIIIe, «JIIKap B I[eH-
Tpi»: B I[ifl MOJIEJTi BITHOCWH JIiKap 30CEPEKYEThCA HA
MeIUUYHHUX ITapaMeTpax 3aXBOPIOBAHHA. 3yCTpid 3 JTiKa-
PeM IPOXOAUTh I0-0aTHKIBCHKH. JIiKap, AK HACTABHUK,
HaMaraeTbCcsa BCTAHOBUTU KOHTPOJIb 3a TOBEIIHKOIO
0aTbKiB Ta mamieHTa. B 1iil rpymi BifHOIIEHb yYacThb
maijieHTa 3BOAUThLCA O0 MiHiMyMy. Jlikap He BUpakae
eMOIIill 1 caM TIpuiiMae pillleHHA BIJHOCHO JIIKyBaHHA
Ha OCHOBIi 0cO0MCTUX 3HAHB, MocBiAy Ta IIpoTokosti
HaJaHHA MegudHol gomomoru. [lo-mpyre — «marieHT
B ieHTpi». L{s1 Momienb iepeoauae Giblie CIriBIpuyeT-
HOCTI JIIKYIOUOT0 OHKOJIOTA 3 IAI[iEHTOM Ta 6aTbKaMu.
ITpu KomyHiKallil 3 HUMU BUHUKAE O1/IbIIIe BIAKPUTUX
OUTaHb Ta YACTIiIIe BiI0yBaeThCA BiiBEPTa PO3MOBA
3 6arpkaMu. CTaBIATHLCA PisHI MATAHHA 1 6ATHKH ITOB-
HOIO MipOI0 MAalOTh 3aJIyUUTUCA JT0 OOPOTHOU 3 XBO-
po6oto. IIpu mpuiiHATTI pillleHHA MO0 cTpaTerii Ta
TAKTUKU JIIKYyBaHHA MPUIAMAETHCA A0 YBaru i IyMKa
POOUUIB MAIli€HTA.

HaHi jiTeparypu cBiuaTh Mpo Te, IO IAIli€H-
TH Ta YJIeHU 1X POAUH BiJAI0Th IIepeBary came Ta-
KOMY IiIX0ay. BaskjiMBUM acmeKToM Tak 3BAHOTO
«Patientcentered» — migxomy € croci6 TpUAHATTA
pimensb. HocmimkeHHsA, AKI TPoBeIeH] cepejl 0HKOJIO-
TIYHUX XBOPUX JOBEJIU, IO iCHYE MIUPOKUIT Jiana3oH
0askaHb IMAIli€HTa BiTHOCHO PiBHA y4acTi, AKOI BOHU
XOTiJIM 6 MaTu B TIPOIECi NPUHHATTA PillleHb.

Hamnpuknan, ogHe 3 mociiimkeHb cepeq MaIieHTiB
3 OHKOTE€MATOJIOTIYHNMU 3aXBOPIOBAHHAMMY, SKI ITepe-
HeCJIU TPAHCIJIAHTAIIi0 CTOBOYPOBUX KJIITUH, IT0KAa3a-
J10, 1110 OLJIBIIIICTE 0ATBHKIB ITUX XBOPUX (44%) BiAmamTh
mepeBary 3arajbHill MoJiesTi IPUNHATTA PillleHb, B AKIH
JiKap Ta natieHT (6aTbKu) PUHMAaIOTh PIllIeHHA Pa3oM.
MeH1ia KUTBKiCTb XBOPUX — HA/IAI0ThH ITIepPeBary MOKIIU-
BOCTI IIOBHICTIO CAMOCTiM{HO BUPINIyBaTH IUIAHY IIPOBe-
JleHHA TOT'0 UM iHIIoro JrikyBaHHA (25%). Inma yactuaa
XBOPUX — MOBHICTIO I0Bipse Jiikapio (31%). lani 1poro
IOCJIMpKEeHHsA cBiguars 110 «patientcentered» mimxip
noTpelbye TepeuacHOr0 yTOYHEHHSA 3 XBOPUM (AKIIO 11e
MOKJIMBO 34 BiKOM) Iforo HamMipiB Ta 6axkausb [3; 4; 5].

Benuka KUIbKICTB TOCITIAKEHD cepen OHKOJIOTIUHUX
XBOPUX 3 JIITEPaTYPHUX JIFKEPEJI Ta 0COOUCTOTO T0CBITY
CBiIUaTh PO Te, 10 B I[LIIOMY iX 3a0BOJICEHHS 3B S3-
KOM 3 MEQUYHUM IIePCOHAJIOM JI0CTaTHLO Bucoke. Lle
TIOB’A3aHO AK 3 aKTUBHOIO CIIBIIPAIIE0 3 JIKapAMH,
Tak 1 3 BIHOCHO MaJIIM JIOCBIOM MAI[i€HTIB OI[iHIO-
BaHHA KOMYHIKATUBHUX HABUYOK JIIKAPiB, TOMY, IO
XBOP1 B OLIBIIOCTI BUMIAKIB IIIJILHO IIOB A3aHI 3 OMHIM
JikapeM — oHKojioroMm. Bixg Toro 6isbin Hisk 90% mna-
I[IEHTIB X0UyTh MATH «BCIO 1H(OPMAIIi{0» IIIOI0 CBOTO
3axBopioBauHA. Jlumre mpubiusuo 10% KaxyTh, 1110
BOHHU XOTLIN O OTPUMYBATH JIUIIE «T'apHI HOBUHU» [6].

IloBimoMIileHHA Tak 3BaHUX «IIOrAHUX HOBUH» € HAll-
O1JIBIII BUBUEHUM CKJIQJTHUM MOMEHTOM CITIJIKyBaHHSA
B IIpakKTUIll guTA40i oHkoJjorii [7; 8; 9]. Ha moBimom-
JIEHHS IIPO OHKOJIOTIUHUIH [iarHos3 0aTbKU IIAIi€eHTIiB
pearyrots no-pisaomy. Haituacrime ix peakriii — IIOK,
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cTpax cym, Bimuaii ta iu. [10; 11]. Ille omauM BaskIuBUM
MOMEHTOM B CITIJIKyBaHHI € iH(OpPMAIIiA PO IPOTHO3
3axXBOpPIOBaHHA. [{ocUTh BAXKKO MepegdaunuT CTPOKU
IPOrpecyBaHHA XBOPOOU Y KOHKPETHOTO TarfieHTa. Ta
¥ GLIbIIiCcTh (haxXiBI[iB B UTAYINA OHKOJIOTI 30epirarmTh
HAJIi10 Ha OYKAaHHSA TOT0 YU 1HIIIOTO HAIlieHTa, XOUYTh
MaKCUMaJIbHO MOTHUBYBAaTH XBOPOTO Ta 0ATHKIB /10 HA-
T0JIETJINBOI 60poTHOU 3 XBopo6oro [12; 13;14].

Hasuugrwm, sxi HeoOXiqHI KITIHIITUCTY IJIs e(DeKTHUB-
HOT'0 KOHTPOJII0 HAJl HETAaTUBHUMU €MOIIIAMHU IIAI[i€HTIB
Ta iX OJIUBBKUX, 30KpeMa IUCTPECY, BKJIIOUAIOThH BU-
3HAYEHHA 1X eMOI[iIHHUX 0COOJIMBOCTEI Ta BiATYK HA
Il eMOIIiliHI TOYYTTA 3 eMIIaTiel0, a B IeAKUX BUTA/-
Kax — IIPOBEeNeHH J0IAaTKOBOr0 MEIUYHOr0 00CTe K eH-
HA 3 METOI0 TOJIIIIIEHHA ICUXIYHOTO CTaHy JIIIUHU
[15; 16; 17; 18].

3 MeToI0 MMOJIINIIeHHA KOMYHIKAIlil BUKOPUCTOBY-
I0OTBCA OCBITHI 3aX0AU, AKI CIPAMOBAHI Ha MAII€HTIB:
HaIMCaHI TepaleBTUYUHI [JIAaHU JIIKYBaHHA 00T0BOPIO-
IOTBCSA 3 POJIMHOI0, 3alI0OBHEHHA aHOHIMHUX OTTUTYBAJTb-
HUX JIACTIB, B CTAI[iOHAPI Ta HAa JIOMIBIIi ITiCJIA BI3UTY
B JIIKyBaJILHUH 3aKJIal, 3aIlPOIIeHHA Y BiIIiJIeHHA
KJIOYHIB 3 Acorriarii JIIKapHAHUX KJIOYHIB, apT Teparris,
OpraHi3allid CBAT 3 3aJIyUeHHAM aKTOPiB-BOJIOHTEPIB,
BUCTYIIY BiJOMUX JIIOJIEIT TOIIO.

BucuosBku. Y HarrionaibHii cTparerii KOHTPOJIIO
OHKOJIOTIYHUX 3aXBOpoBaHb /10 2030 poky 3a3HaueHO,
10 PO3BUTOK Ta MOKPAIIEHHA SAKOCTI HAJTaHHA TI0ITOMO-
'Y JiTAM 3 OHKOJIOTIYHUMHY 3aXBOPIOBAHHAMMY BIIIOBI-
HO /10 CBITOBUX CTAHAAPTIB € OTHUM i3 IIPIOPUTETHUX
3aBIaHb CUCTEMU OXOPOHH 3[I0POB’A Ta I'POMAaICHLKOr0
3mopoB’a Ykpainu. Taka moromMora € KOMILIEKCOM Me-
OUYHUX, COIIAJIbHUX, IICUXO0JIOTIUHUX 3aX0MIiB, CIIPA-
MOBAHUX Ha ITOKpallleHHA HKOCTi JKHUTTA OHKOXBOPUX
mireir [19]. OgHak HA CbOrofHI Maike HeMae Impallb,
y AKUX OU JOCITIKYBAJTNCA KOHKPETHI (hopMaTH ICHXo-
COIIIAJTBLHOT TOTIOMOTH Ta PeadiyniTarrii i MporoHyBaIacs
IIJIsT BIIPOBAMPKEHHA IIporpaMa Takol peadigiTarii, Sk
Ha 0a3i Jep:KaBHUX 3aKJIAIB, TAK 1 JeAKUX IIPUBATHUX
imimiarue. Tak camo Bei (axiBIfi, 110 3aiMA0THCA JIKY-
BaHHAM 1 peablIiTaIielo OHKOXBOPOI TUTUHU, MOXKYTh
KepyBaTuca TiJIbRI/I 3araJIbpHuMu IIpuHIIUIIaMM1 CBOI'O
(haxy, 0cobmCTO0 IHIIIATUBOIO Ta JOCBIIOM, OCKLIBKHU
BKpall MaJio YiTKUX BY3BKOCIIEI[1aJII30BAaHUX 1HCTPYK-
i, IIPOTOKOJIIB, 1[0 MAIOTh CTAHIAPTHU30BAHUM XapakK-
Tep [20]. IIpaBusbHO MOOyqOBaHA KOMYHIKAIA MOMKE
CYTTEBO JIOIIOMOTTH IAIliEHTaM, POJMHAM Ta JIIKapAM
B TIPUMHATTI CyMiCHUX NIPaBUJIBHUX PIlIEHb 3 METOI0
THOKpPAIeHHsA JIIKyBaHHA Ta AKOCTI MOAAJIBIIION0 JKUTTA
XBOPOI AUTUHU.
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Summary. The article is devoted to the identification and analysis of the features of the development of analytical and syn-
thetic activity in children with mental retardation (MR) in the course of systematic practice of mental arithmetic. The relevance
of the work is due to the need to support the cognitive development of children with MR who have difficulties in flexible and
conscious manipulation of numbers. The novelty of the study lies in the fact that various strategies of oral calculations and their
relationship with the basic mental operations of analysis and synthesis are considered. The work describes the characteristic
manifestations of children with MR when performing arithmetic problems: differences in tempo and accuracy, as well as the in-
fluence of exercises with elements of mental arithmetic on the solution process are revealed. Attention is paid to the analysis of
practical experiments using virtual and physical means for training counting skills. The work aims to expand the understanding
of the mechanisms of formation of analytical and synthetic operations in this category of children. The findings can be useful

for teachers, defectologists and psychologists in developing correctional programs.
Key words: analytical and synthetic activity, children with developmental delay, mental arithmetic, oral arithmetic, didactic
games, flexibility of strategies, short-term memory, estimation of magnitude, neurocognitive model, correctional programs.

ntroduction. Modern research highlights the im-
portance of analytical and synthetic cognitive activity
in the successful acquisition of arithmetic skills among
children with intellectual development delays (IDD). The
relevance of this area is determined by the fact that the
development of cognitive operations such as analysis,
synthesis, and comparison largely influences a child’s
ability to perform quick and conscious calculations, as
well as the capacity to apply different computational
strategies. At the same time, recent findings suggest
that mental arithmetic can support the development
of these cognitive functions by enhancing the ability to
retain and transform numerical information.
The aim of this study is to identify and describe
the specific characteristics of analytical and synthetic
cognitive development in children with IDD through
mental arithmetic exercises.
To achieve this goal, the following objectives were
set:
¢ Identify existing challenges in the formation of an-
alytical and synthetic cognitive activity in children
with IDD and analyze potential solutions.

* Examine the impact of mental arithmetic on mas-
tering mental calculation techniques and estimating
approximate results.
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* Assess the effectiveness of combined approaches (di-
dactic games, alternating between exact and approx-
imate calculations) in fostering cognitive flexibility
and analytical-synthetic operations.

The novelty of this study lies in integrating findings
from various fields, including didactic, psychological,
and neurocognitive approaches, while also addressing
the practical application of mental arithmetic spe-
cifically for children with IDD, a topic that has been
insufficiently explored in previous literature.

Materials and Methods. This study considers
findings from research on the education of children
with IDD and the development of mathematical skills.
The work of M.-S. Chen, T.-C. Wang, and C.-N. Wang
[1] presents the effects of mental arithmetic training
with an abacus on children’s working memory. The
authors found that regular practice improves both vi-
sual and auditory memory, which served as the basis
for evaluating the effectiveness of such exercises in
this study. A. Di Nuovo and T. Jay [2] analyzed the
mechanisms of numerical skill development in chil-
dren, exploring the potential of didactic game-based
approaches. The study by D. Jolles and E. Crone [3]
focuses on the neurocognitive principles underlying
the development of cognitive operations in children.
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dJ.S. Jones et al. [4] examined the impact of metacog-
nitive strategies and working memory training on chil-
dren’s academic performance. D. Karch and colleagues
[5] conducted a meta-analysis evaluating the effective-
ness of various cognitive training programs for children
and adolescents. G. Kulnazarova, Z. Namazbaeva, and
others [6] analyzed the application of cognitive therapy
for children with intellectual disabilities. T.B. Lima-
Silva et al. [7] reviewed studies on cognitive training
with the use of an abacus, demonstrating its benefits
across different age groups. Y. Pavlou, Z.C. Zacharia,
and M. Papaevripidou [8] compared the effectiveness of
physical and virtual manipulative tools in preschool ed-
ucation, emphasizing the importance of visual methods.
L. Rousselle and M.-P. Noel [9] investigated the adap-
tive use of approximate calculations in children with
mathematical difficulties. A. Veloso, S. G. Vicente, and
M. G. Filipe [10] studied the effectiveness of cognitive
training in children with attention deficit hyperactivity
disorder, emphasizing the importance of alternating
strategies and a systematic approach to training.

The study employed a comparative method to ana-
lyze different types of exercises and calculation strate-
gies, a source analysis method to identify general pat-
terns in the development of analytical and synthetic
cognitive functions, and a synthesis of experimental
data to formulate conclusions on the specifics of teach-
ing children with IDD.

Results. The analytical examination of the avail-
able data identified specific characteristics reflecting
the nature of analytical and synthetic cognitive activity
in children with intellectual development delays (IDD)
when performing mental arithmetic tasks. Procedures
based on verbal calculations and visual representation
of numerical structures were studied, considering the
complexity of operations and the presumed level of
cognitive skill development. Research [1] indicates that
regular mental arithmetic practice enhances short-
term auditory and visual memory, which was consid-
ered in assessing the potential benefits of this method.
According to [6], mastering elementary mathematical
concepts contributes to the development of specific
cognitive skills in preschool children with develop-
mental delays, aligning with initial observations on
the positive influence of oral numerical exercises on
individual cognitive operations.

Analysis of the results showed that children who
were given mental arithmetic exercises demonstrat-
ed noticeable improvements in retaining information
when performing arithmetic operations of varying
complexity. However, difficulties were observed when
synthesizing multiple numerical components. As noted
in [3], IDD is associated with challenges in develop-
ing cognitive operations, particularly in synthesis and
analysis, a pattern observed in participants who took
longer to master computational strategies. Simulta-
neously, some students employed approximate esti-
mates of final sums when rapid result verification was

required. Studies [2] suggest that didactic games with
a mathematical focus create a foundation for analytical
and synthetic reasoning about quantity in younger
students. The practical findings indicate that incor-
porating such games into mental arithmetic sessions
facilitates the transition to flexible numerical opera-
tions. Publication [9] highlights that modeling numer-
ical skills using humanoid robots promotes a deeper
understanding of arithmetic learning, though direct
experiments involving robotics for children with IDD
remain limited.

According to [8], training in cognitive strategies can
enhance cognitive flexibility and establish a foundation
for more complex computational tasks. This is partial-
ly reflected in the findings: participants alternating
between formula-based calculations and approximate
estimation made fewer errors in their final results.
However, variability in applied strategies was observed
even within the same group, indicating the need for
further research to clarify the determinants of mental
arithmetic effectiveness in fostering analytical and
synthetic cognitive activity in primary school children
with IDD.

Observations on the specifics of cognitive operations
revealed that children with developmental delays do
not always retain intermediate results during mental
calculations and struggle with breaking down tasks into
sequential steps. At the same time, some participants
demonstrated an ability to quickly transition from
using reference materials to mentally manipulating
numbers, suggesting variability in the individual pace
of mastering mental procedures. In response, a gener-
alized list of components influencing task performance
success has been compiled. This list reflects current
requirements for structuring the educational environ-
ment and provides a more detailed perspective on direc-
tions for future corrective interventions (see Table 1).

Breaking down computational actions into these
components allows educators to assess the level of skill
development in a child and select appropriate exercis-
es. Considering the characteristics of oral and visual
information processing helps adjust the cognitive load
and prevent overload. Alternating between auditory
and visual formats often improves overall accuracy
and speeds up problem-solving. Some studies suggest
that the effectiveness of this approach increases with
regular repetition of similar exercises.

Before the next table, it is essential to highlight
key observations regarding strategy selection among
children facing different types of tasks (see Table 2).
Some children immediately prefer mental calculations,
while others rely on visual aids such as tokens or other
symbolic objects. Others aim to transition to mental
number manipulation without external material sup-
port. A mixed model was also frequently observed,
where a child initially retained numbers mentally and
later referred to abacus elements or recalled familiar
computational patterns from memory [6].
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Table 1

Composition of elements related to analytical and synthetic operations
in children with Intellectual Development Delays (IDD)

Component name

Brief description

Example of practical manifestation

Auditory retention of inter-

mediate results data without visual cues

Ability to reproduce part of numerical

Repeating two to three digits required for cal-
culations

Visual support for computa-

tional process subtraction

Using mental imagery during addition or

Imagining an abacus or placing dots in front of
the eyes

Logical segmented analysis

Recognizing the logical sequence of steps

Breaking a problem into elements: “first sub-
tract, then add”

Integration of partial an-

swers a final sum

Synthesizing intermediate values into

Final calculation after a series of sequential
operations

Flexible use of oral and visu-
al techniques

and visual schemes

Switching between internal verbalization

Using “imaginary fingers” instead of real ones

When categorizing children based on strategy
types, some participants were observed transitioning
from one group to another. In some cases, a child ini-
tially relied on concrete actions but gradually shifted
to mental calculations, indicating increased indepen-
dence. Verbalization was more frequently used at the
beginning of learning and was later replaced by inter-
nal counting. The combined method often led to better
final results, as it allowed adaptation to individual
information processing styles.

The following table presents a set of training ex-
ercises used in remedial mental arithmetic sessions,
focusing on developing analytical and synthetic tech-
niques (see Table 3). The exercises are arranged in
increasing order of complexity. The recommended se-
quence may be adjusted based on the child’s age and
individual characteristics.

Each exercise block was designed based on prelim-
inary diagnostics, identifying which processes posed
the greatest difficulty for the child in mental calcu-
lations. The sequence of tasks introduced a gradual
progression from basic numerical analysis to flexible
synthesis of intermediate results. Special attention
was given to participants who quickly lost track of
the computational process or struggled to understand
their own actions. This approach demonstrated posi-
tive dynamics, as regular repetition of exercises and

a gradual increase in difficulty contributed to a mean-
ingful strengthening of analytical and synthetic think-
ing in children with intellectual development delays.

Discussion. The successful acquisition of arith-
metic skills can be enhanced through the targeted
development of analytical and synthetic techniques.
The obtained data confirm that training in the format
of mental arithmetic fosters more effective application
of oral computational strategies and strengthens cog-
nitive processes associated with integrating disparate
numerical elements.

When analyzing different forms of training, a ten-
dency toward a mixed use of both oral and visual tools
is observed. Some children attempt to retain numbers
mentally, while others prefer to rely on tokens or an
abacus. Literature [1; 2; 3; 6] supports the value of
a gradual transition from physical manipulation of
objects to the imagined construction of computational
schemes.

Variations in the mastery of calculation approach-
es can be explained by differences in the maturation
rates of cognitive mechanisms required for analysis
and synthesis. Some children exhibit a fragmented
approach, calculating each addend separately and then
struggling to consolidate intermediate results. This
observation aligns with the findings of [3], which in-
dicate that students with developmental delays often

Table 2

Classification of arithmetic problem-solving strategies in mental calculation

Strategy type

Method description

Possible learning advantages

Predominantly mental calcula-
tion

Verbalizing the sequence of actions aloud or
mentally

Stimulates auditory memory and step-by-
step planning

Use of auxiliary objects

Employing tokens, pencils, fingers, or an
abacus

Makes the process more visually compre-
hensible

Imaginary visualization of

numbers

Mentally representing number sequences
and arithmetic operations

Enhances overall comprehension and fa-
cilitates self-checking

Combined approach

Alternating between verbalization and vi-
sual or symbolic elements

Accommodates individual learning pref-
erences

Transition to approximate esti-
mation

Conditional calculations without precise in-
termediate steps

Reduces processing time and enhances
numerical fluency
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Table 3

Approximate system of exercises for correcting analytical and synthetic thinking

Exercise

Brief description

Expected effect

“Steps with numbers”
ing along an imaginary line

Naming a series of digits and summing them while mov- | Training auditory retention and

gradual complexity increase

“Grouping tokens”
combining them

Dividing a set of objects into parts and subsequently | Developing the ability to structure

objects

“Example chain”

Performing sequential tasks where the result of one step | Enhancing the ability to retain inter-
becomes the starting point for the next

mediate results

“Verbal constructor”
subtrahends

Creating arithmetic constructions from given addends or | Stimulating a creative approach to

problem-solving

“Hidden numbers”

implied in calculations

Memorizing numbers that are not explicitly stated but | Strengthening visual representation

and outcome prediction

face difficulties in forming a holistic problem-solving
strategy. At the same time, several students actively
transition to approximate estimation, which facilitates
verification and increases confidence when assessing
final sums.

Exercises focusing on auditory retention of se-
quences (“Steps with Numbers,” “Hidden Numbers”)
and various methods of transitioning from segmented
analysis to an integrated response (“Grouping Tokens,”
“Example Chain,” “Verbal Constructor”) collective-
ly improve computational accuracy. Here, repeated
practice with a gradual increase in complexity proves
particularly beneficial, aligning with a theoretical and
applied approach.

It is evident that children experiencing pronounced
difficulties in retaining numerical sequences perform
more effectively when combining verbal articulation
with visual representation [4; 5]. Findings support
the idea that mental arithmetic provides an additional
resource that strengthens cognitive flexibility while
simultaneously training auditory and visual memo-
ry. However, the observed heterogeneity in strategies
within the same group highlights the need for further
refinement of methodological solutions for different
levels of preparedness. Recurring errors related to
confusion in intermediate answers suggest the impor-
tance of maintaining a balance between introducing
new tasks and reinforcing established concepts.

The presented conclusions clarify the psychologi-
cal and pedagogical aspects of developing analytical
and synthetic thinking through mental arithmetic.
Practical experience indicates that a combination of

oral techniques, visual aids, and game-based meth-
ods enhances children’s engagement in computational
procedures while fostering a more meaningful under-
standing of numbers.

Conclusion. Based on the conducted study, the
following conclusions can be drawn in accordance with
the stated objectives:

Children with developmental delays exhibit diffi-
culties in forming analytical and synthetic thinking,
particularly when solving arithmetic problems without
relying on familiar computational templates.

The integration of mental arithmetic, which active-
ly involves oral exercises and estimation strategies,
contributes to the development of more effective ap-
proximate calculation techniques among some students
and facilitates the verification of final results through
“rapid filtering” of evidently incorrect answers.

An approach that incorporates didactic games, reg-
ular “formula-based” counting, and elements of esti-
mation strategies enhances motivation and cognitive
flexibility, creating conditions for further correction of
cognitive difficulties and more successful mastery of
educational material.

Thus, the study demonstrates the potential of men-
tal arithmetic and associated didactic methods in de-
veloping analytical and synthetic thinking in children
with developmental delays. The results can be uti-
lized by educators, psychologists, and special education
specialists in designing programs to support mathe-
matical development, including the broader imple-
mentation of variable tasks and techniques aimed at
enhancing computational flexibility and visualization.
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AHoOTaUis. Y gaHiii CTaTTi NGHIMAKOTbLCA MUTAHHS OGO YJOCKOHA/IEHHS MeTOGUKM BUKIAGAHHSI 1iTepaTypu B KO/, 30Kpe-
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Summary. This article raises questions about improving the methodology of teaching literature at school, in particular the
formation of reading and communication skills through the use of creative tasks on phraseology.
Key words: teaching methods, reading skills, creative tasks, phraseology.

Be3 npucmpacmi 0o kHudscku 1100url Hedo-
CIMYNHL KYJIbINYPaA CY4acH0z0 C8Lmy, IHmeJiekx-
myaJibHe i eMoulliHe 600CKOHAICHHA.

B. CyxomnuHcokuli

HOCTaHOBICa npo6semu. CborogHilIHI 3MiHI — I8
He JIMIIIE OPIE€HTAIliSA Ha HAIllOHAJbHE BiIPOMKEeHHS
YKpaiHIliB, a il HOBI BUMOTH JI0 BUKJIQ[IJaHHA JIiITEPaTypu
Ta MOBU B IITKOJTi.

Ockinekn B HatrionasibHil TOKTPUHI POSBUTKY OCBi-
TH 0cO0JIMBa yBara MPUJIAETHCA (POPMYBAHHIO CBi-
TOTJIALY, POSBUTKY TBOPUUX 3I0HOCTEL, YNTAI[BKUX
YMiHb 1 HABUYOK YUHIB, ¥ 3B'A3KY 3 IIUM BUXOBAHH
0COBHMCTOCTI 3ac06aMU YKPATHCHKOI (PpaseosIorii MoKy Th
3HAYHO ITBUIIATH 1HTEpEC K [0 BUBYEHHA MOBU, TAK
1 10 PYKOBAHOTI'O CJIOBA.

Tosx BpaxoByroun CKasaHe BUIIle, 3T/THO HOBUX Jlep-
JKaBHUX CTAHAAPTIB IIpo 6a30By cepenHIo ocBiTy (2020)
y 2024/2025 HaBuaIbLHOMY POITi BUBYEHHS YKPATHCHKOL
JiTepaTypu B 7 KjIaci IOBUHHO MIEPEUTH Y IIUKJI 6a30B0-
ro IIpeaMeTHOro HaBuaHHA (7-9 Kiacu), a BigTak pos-
TVIAIATUCA Y KOHTEKCTI CyYaCHUX OCBITHIX TPIOPUTETIB,
Jle MeTa HaBYaHHA YKPAIHCBKOI JliTeparypu B 7 Kjaci

Mae IMOKJIAMATUCA Ha PO3BUTOK KOMIIETEHTHUX UNTAUIB,
HAI[I0HAJILHO CBIJIOMUX T'POMA/ISH 1 TaTPioTiB YKpaiHu
3 TYMaHICTUYHUM CBITOTVIAIOM, 3[aTHUX BUCJIOBJTIOBA-
TH BJIACHY KPUTUYHY IYMKY IIPO IIPOYUTAHE, YCBIIOM-
JIIOBATH HAIlOHAJIbHI Ta 3arajIbHOJIIOACHKI ITIHHOCTI,
3aCTOCOBYIOUHM 3700y Ti MPEIMEeTHI 3HAHHA T4 BMiHHA
B HOBUX HABUAJBHUX 1 JKUTTEBUX CUTYaIAX [2; 6; 7].

Xoua ypTalbKa KOMIIETEHTHICTh HEe BXOOUTHL IO
TepesTiKy KJIIY0BUX, BUSHAUEHNX 3aKOHOM YKpaiH!
«IIpo ocBiTy», BOHA € BaKJIMBUM CKJIQTHUKOM 1HIITX
KJIFOUOBUX KOMIIETEHTHOCTEH, TAKUX SK: «BlJIbHE BOJIO-
JIHHA YKPATHCHKOI0 MOBOIO», «CITIJIKYBAaHHSA PIAHOI0 Ta
1HO3eMHIMU MOBAMU», «<HABYAHHSA BIIPOHOBIK JKUTTS»,
Jie B3aeMO/IiA 3 TEKCTOBUM MATEPIaIoOM € KPUTUYHO He-
00XiTHOIO Ta BAKJINBOIO JIaHKO00. KpiM Toro, unranbky
KOMIETEeHTHICTh y CUCTEeM1 HaBUaHHSA JIOIIJIBHO PO3TJISA-
IaTH i AK BXKJIUBY IIpeIMeTHY KOMIIOHEHTY [3].

TaIIIIMY cTOBaMU, AKIIO YUYEHb OBOJIO/IB TEXHIKO0
YUTAHHA, YCHOIO Ta TTICEMHOI0 MOBOIO 1 TTOJTIOOUB YPOKU
JITEepaTypHOr0 YUTAHHSA, BiH YCITIIITHO 3aCBOIOBATUME
¥ 1HIT IMKUTBH] guciumiiam [1].

Amxe 3rigHO 3 IPOBEIEHUMH NOCJIIIKEHHAMU
B Mexkax MiKHapogHOT mporpaMu 3 OI[IHKU OCBITHIX
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mocAaraensb yuHiB (PISA) Ta MixkHapOIHOTO MOCTimKeH-
HfA AKOCTI unTaHHA Ta podyMinuA Tekcty (PIRLS), cy-
YaCHI IIKOJIAP] BiUyBaIOTh 3HAYHI TPYIHOII B PO3YyMiH-
Hi IPOYUTAHOTO, a I1e TI0TPedye HeraitHUX KOpeKTusB [8].

MeTa cTarTi — I10JIAra€e B JOLIJILHOCTI BUKOPU-
cTaHHA (PpaseosioriamiB; GOPMyBAHHI YUTAIIBKUX YMIHb
1 HAaBUYOK YUYHIB Ha YPOKaxX JIiTepaTypHu.

AxTyasbHiCTh IUTAHHA. AKTYaJIBHICTH IIPOOIIEMU
3yMOBJIEHA 3alIUTOM Ha BHCOKOOCBIUEHY, iHIIlIaTUBHY
MOJIOIIb, AKA 3[IaTHA He JIUIIle TBOPYO MUCIUTH, a i
BiTHOBJTIOBATU JIyXOBHUU MOTEHITiaJI KpaiHU.

Ha :xasp, mpobiieMa YUTAHHS € OJHIEI0 3 HAWBAMK-
JIUBIMIKX y cydacHoMy cBiTi. I Tpe6a OyTu BimBepTUMH,
1[0 He BCl YUHI ChOTOIHI BUABJIAIOTH IHTEPEC /10 KHUKOK.
BinburicTs 3 HUX HAAIOTH IIEPEBATY KOMIT IOTEPHUM
irpam.

3po3ymijio, 1m0 GOpMyHUYN aKTUBHOTO UHUTAYA,
YUHUTEJIb Ma€ 3aCTOCOBYBATY O1/IbII IIUPOKUI CIIEKTOP
METO/iB, IIPU IEOMY J00pe ITaM ATAUH, 10 TITAM 10
BIO00M irpoBi hopMu poGOTH.

Tamumu ciioBaMu, BiH Mae MOTUBYBaTH, TPOOYTKY-
BAaTH I[IKaBiCTh, POOUTU YUTAHHS CBOEPITHOIO TBOPUiC-
TIO, [0 MOTJIa 6 CTATU CAMOCTIIHOO TIAJIBHICTIO YUHA
y CBITI KHIIKOK, & He UNTAHHAM 3apaau ynuTauda. [{ia
ObOT0 HOMy IOTPiI6GHO BigIOBiZATH YCIM Cy4acHUM
BUKJIMKAM, & caMe: BOJIOJITH MUCTEITBOM CJIOBA, Ili-
KaBUTUCH IIPOBIIHUM [I0CBIIOM KOJIET, pOOUTH BJIACHI
CIIOCTEPEesKeHHA, 11100 MOTIM IX BTIJIIOBATHU B KUTT.

Hemapma B ocTaHHI mecATUpiuYsa 0cO0JIMBOI yBaru
HalbyJsa mpobsieMa JIIHTBOAUIAKTUYHOTO 3a0e3eUeHHA
amicry i popm poboTu 3 hpaseosiorisMamu, 10 Majia 6
HiIBUIIATY iHTEepec AK 0 HaBYaHHA, TAK 1 BUXOBAHHSA
moutofi. Sragaiimo suin mparti O. I[Tore6wi, ®. Byciae-
Ba, 1. Cpesuescrroro, K. Ymmucekoro, JI. Ckpunuuka,
H. Ba6uu, M. [Iemceroro, 1. 'nariok JI. KoskyxoBcbKoi,
M. I'pe6, O.Masyp uu To iMeHa IIPOBIHUX HAYKOBIIIB,
AK1 3po0MJIM 3HAUHUUN BHECOK Y TOCJIIPKEHH1 MeXxa-
HI3MIB UHNTAHHA, METOMIB 1 3ac00iB HABUAHHA, AK-OT:
0. Bamysenko, B. Maptunenxo, P. Cosico, T. €ropos,
€. ITaciunuk, H. Ckpunuenko, €. Co6orosuu, I. ®efmo-
peuko, O. ek Ta iH.

Toxx 3 oryiAAy Ha I1e, MOJKHA CKa3aTH, 1[0 BUKO-
PUCTAHHA HECTAHIAPTHUX ITiXOIB, 10 BUKJIATaAHHSI
JiTepaTypu B IIKOJII MOXKE CTATU OJJHUM i3 3ac0o0iB
MOTHBAIiTHO-CIIOHYKAJIFHOTO €TaIly B HaBYAHHI, II10
He TLJIBKY TI0-HOBOMY [I03BOJIATH ITOABATH HABYAJIBHUL
Marepiaj, a i 3aJIMIINTh OLIbIITe MICIA /I BUPOOJIeH-
HA OPAKTUYHUX YMiHb 1 HABUYOK YUHIB, CHPUATHIME
IXHIlM CaMOCTIHOCT1, KPEeaTUBHOCTI, PO3BUTKY KPUTHU-
HOTO MUCJIEHHS.

I cripaBi, sritepaTypa — I1e HeBijx'eMHa CKJIag0Ba
HAII01 HAITIOHAIBLHOI KYJIETYPH, 10 AK 1 1HIIT BUOY MUC-
TEeITBa, 3MaTHa 36aradyBaTu BHYTPIIIHIN CBIT 0cO0M-
crocTi, (hopMyBaTH ii IIHHOCTI, CYCHLJIBHI OPiEHTUPH,
PO3BUBATYU €CTETUYHI CMAaKHU, 1IHTEJIEKT.

OcCKisbKM 0CHOBHA MeTa Cy4acHOI JiiTepaTypHOI
0CBiTH — 11 (DOPMYBAHHSA YBAXKHOTO YMTa4a 3 100pe
POBBMHEHUMHU TBOPYUMH, PO3YMOBUMU 3Mi0HOCTAMU,
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y 8B'A3KY 3 [TUM KOPHCHOIO Oy/Ie Topafga BUUTEJISAM II0/10
3aCTOCOBYBAHHA HA YPOKaX BIIPAB, META AKUX TI0JIATAE
y s6aradeHHi CIOBHHKOBOTO 3amacy ydHiB. merscsa
po ¢paseosIorisMu, 110 € He JIUIIe 0KPacoi MOBH Ta
MOBJIEHHA, a I TUM MOTYTHIM CTYIJIICTUYHUM 3ac060M,
1110 3TATHUHA HeCTH HeaOuAKe eMOIiiHe HaBAHTAKEeHH,
SAK-OT Yy HACTYITHUX 3aBIAHHAX:

3HaigiTe hpazeostoriamu B TekceTi A. Yaitkos-
CBKOTO

«ITaBiryce 31inuB 3y6u i He TOBOPUB Oijblle Hido-
ro». «fIke meni gisio mo mporo! Jo6pe, 110 sKMBe; Terep
xXal 1 3apas 3[0XHE 33 Ty KPUBY, AKYy HAM 3aTlO/IifAB.
Yopr ix 6epu, ycix Tarap. Mamy BOwWIM, gigycs... HAC
3aMYUMIIN... SAKTITh, 4opTOBi cuuu! BepHych A 111e
CIO[TM, MO3Ke, 1 He pas, Ta He Ha IIOCTOPOHKY, K HEBLIIb-
HUE, a 3 KO3aIlTBOM, AK Jinrap! SaaiTk, A 1Ie BaIlIoro
Iigpuoro xaHa 3a 6opoxy CKyOHY, He Te 1o...». «Bau,
sAxwmii rerep 6ampopuii! A Ha apkani y Heropamsoro, To
CKPUBHUBCA, HaueO KUCIIUII0 BKyCUB. A 1110, CMaKyBaB KO-
sanpkuil apkan? Ax, Bu, yoprosi cunu! Kosucs A 3 Bamu
cTpiuycs. A oco6suBo 3 M naunndeM CysreiiMaHOBIM.
Miz co6i 11e 1ToroBopuMo, i A T061 HaraKu-qpPOTAHKI
npuragaw!». «T'yT 6’f0Tb X0u 1 HeMa 3a mio». «I[loku mo-
Oixui o [lepekomy, To AT pasiB 3JIOBJIATE. A Kotu
3JIOBJIATH, TO a00 TOBICATH, a00 B HEBOJIIO /10 TYPKiB
pomaayTh. A Bce BUITAPATH TAK, IO IYIa BUIASUTE.
«fIK XJI01I€11h 3 IIHOr0 BUIE IIJINIA, TO 3HAMTE, 1110 3 HBO-
ro KoIoBwuii Oyme» («3a cectporo») [4, ¢.154-177].

IlosicHiTh HazBy noBicTi A. [limapoBa «Ha xoHi
i mig KoHeM», BHKOPHCTABIIHA BHPA3U: «IIPOHMIIOB
PELIeTo i CHTO — MPOMIIOB BOTOHS i BOAY, i Mimmi
Tpy6u» [5, c. 40-51].

Hagsa TBopy «Ha KoHi i1 iy KOHEM» Ma€ CMBOJTiY-
HUIT 3MICT ajPKe BioOpaskae qBa MPOTUJICKHIX CTAHII:
3 OTHOTO 0OKY, F'OJIOBHUI I'epO¥l TEMOHCTPY€E CUILY Ta
BIIEBHEHICTh, HIOU «HA KOHi», 1[0 03HAYA€ YCIHiX, 3 1HIIIO-
ro — BijjuyBae cebe MPUTHIYEHUM, 0E3IIOPATHUM, «ITiJ]
KOHEeM», 1110 TOBOPUTH PO H0ro HeBAauy.

J’scyitTe icTopiio moxom:KeHHsa (hpazeosioriamy
«gicTaTHcA Ha ropixm» 3 posainy «Baakurua gu-
THHa»: « — [lomage &k T06i Ha ropixu! — KypuBcs
pasom 3i mHOI0 Banbko. — Biu Tebe 10 cmepTi 3aHyKae»
[5, c. 49].

Paninre ropixu Oy HAATOIIUPEHI UM JIACOIIIAMU.
Batbko, Akuii moBepTaBcs i3 3apo6iTKIB YACTO IIPUBO-
3UB OITAM ropixu. fIKImo it mycTyBaau Ta Lypijiu,
TO MAaTip, 06 YTUXOMUPUTH iX MMOrpo:kyBasia — «Ocb
npuizge 6aTbKO # JicTaHEeTbCA BaM Ha TOPIXU».

fke 3 TIIyMadyeHb HAMOIIBII BOAJIO TIepeaae
aMmicT Bupazy?

«... MEHI 3maBaJiocs, 10 gAabKo Marsiii mpuyaiBesa
0 TOM 6iK 1, AK TUJTBKY s BUCTABJIIIO TOJIOBY, TAK 1 CKPY-
THTHL MeHi B’a3u!» [5, c. 43].

Bapiauru: 1) noxanivumucsa, 3azurymu; 2) 303Ha-
mu nopasku, He CNPaAsBUMUCA 3 pobomoro.

Bunumrits ¢gpaseostoriamu 3 TBopy «BiTBKa +
T'ana» B. Yemepuca. Haagits Ti, 10 € 3aco6amu
TBOPEHHSA KOMiYHOrO. /J[aiiTe KOPpOTKE MOSACHEeHHS
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T'asa — miBumHA cMijIMBa Ta BIABasKHA, B CBUCTI
Il'anpka Moruyia 3aTKHYTH 3a 1OAC OyIb-AKOr0 YaILTiB-
CBKOro XJIoms! Bajkki Kocu i MOBIri, IPUMXJINBO BU-
THyTiI OpOBU, TOHEHBKA, HEMOB BUpIi3b0sIeHa, (irypka
Ta yapiBHA YCMIIIKa, 1[0 BOHA BCA CTPYHKA, Becesia i
MIBUJIKA, SIK BOTOHBb Ha CyXii cojiomi. — Ta woro 1ie T
IIIBEHISIENI 110 XaTl, K HA MBITY IPUOUTHI? — KPUIUTD
6arbko. — Och He MeTeAl Ta He 3aTyJIAN MeHi JaMmu!
Biteka He xoTiB mactu 3agHix. — Hamnuimemo, — Koport-
ko MoBuB Penrko. — Cepenanga — 1ie Bipii. He jiukom
JKe MU IIuTi. 30KpeMa — Tu. TH I MycUIl CTBOPUTHU
Bipiia 1po Koxauusa. Tu 30008’ A3aHMiA 1 061LATH 30J10T1
ropu, a Tam 1o oyme. — Tro! — squByBaBcsa Penbko. —
Ta 1e s mpocrimre mipocroro. Tu mycwun i mpocmiBa-
. Ha manomy erami! I miso B muidArmi, K KasaB HaIl
3aBMar, KOJIM MPOJaB 3-Mij] IIpUjIaBKa ()eTpoBi Karre-
saroxu. — Ta XTo  3HaB, 1[0 TH He TAMMUII CIiBaTu! —
BunipaBaoByBaBcsa Penpko. — To6i BeaMigb Ha BYXO
HACTYIIUB, a A BuHeH. — Ta 3apaau Tebe s roToBUii HA
Bce! HaBuycs! He cBaTi ropikn mitwisaTs. .. [Ilo, B Mene
pora Hemae? Ta dA... — PeapKo He HA KAPT POBIUIIOB-
csa. — Ko xouer, sk Kapyso, sacmriBat! ABTopUTeTHO
KJIAHYCh cuporo 3emuiero! — JlimbKa JIMCOTO HA TAKOMY
moli 3acriBaeni ceperany, — Oypuas Penpko. [ig Cu-
pU, HAKWHYBIIYU HAa TOJIOBY I MJIEYi MIIIOK 3aMiCTh
TJIala, XOAuB TI0 CeJly U MUTAaBCA, YU HIXTO He 6auuB,
SIKA 1€ TPACIA MOTATIA 3 OITyIasia OpUJid, KOTPOTO BiH
BUILIIB IIle B MOJIOJIEYl POKH, KOJIU ITiA0MBaB KJIWHII
1o cBoei 6abu Ilapacku. — Jla-a... Texnika B Hac 1ie
BificTae, — mo-AiJioBoMy ckaszaB PeabKo 1 MiJICMUKHYB
mrrauu. — JloBemeTbes yekaTu B Mops mmoroau. [1posko-
TOM KHHYBCSA c00aKa i 3aiIII0BCA TAKUM HECAMOBUTUM
rapuaHuaMm, mo Biteky it @enbka Haue BiTpOM 31y-
710. — o 3 Bo3a Bauio, Te mporano, — MaxHyB PebKo
pykor. — Jlo6pe, Xou ritrapu He 3aryouiiu... slaib,
3BUUANHO, CEPeHAa/IH, Ta, AK Kake roJioBa KOJITOCITY,
Ha IIOMIJIKAX MU BCl BUnMocs. — I1if jieskaunii KaMiHb
1 Boza He Teue. Tpeba Bike Bif CJIIB AKTUBHO II€PEXOIH-
TH JI0 [IiJ1a, AK KayKe ToJI0Ba KoJrocity. JlaBaii arakyemo
Tl'anbky 3 ycix 60KiB, BKPyTHUMO ii JOOpsUe ¥ IiICyHEMO
ynerumarym! Bynb criokitinuii, BoHa BUKWHeE OLTHIT TIpa-
nop. PeapKo BMiB TpPUMAaTH A3UK 3a 3ybamu. — BiTbka
3aymyeTbesa. — Tofi A1 Tebe Bce HaMripiie Bixe Oyjie
mo3ajy, — 3iTxae B TeMpsABi ceKyHaaHT. — TiJIbKu HOCa
He Bimaii. Ou mig CBupug Kaxe, 110 ABIUi He BMUPATH,
a pa3 — He muHyBatu. PobuTtu Oysio Hivoro, i Birbka
HOHYPO TOIUTIBCA A0 XaTu. KX, — AyMaB BiH, — fKe
6eskynbryp’s! JlroquHa, MOKHA CKa3aTH, CMePTi B Biul
OUBUTHCA, a IM — 40ro BHeENI? — I MOJIOKA BUIT €Il —
gycrpiuae matu. BisbMu cebe B pyKHU, TH K CIIPABKHIN
MmyskumHa, Biteko!.. Hy mio 8 Toro, 1o ["aspka xuTpo
moBoamiia Tebe 3a Hoca, a To/l 0e3:KaJTiCHO BiAXUJIIIa
TBO€ IIepIlie KOXaHHd, ... [5, c. 201-218].

CiroBHUKOBaA po6oTa: 3aTKHYTH 32 IMOSAC — Iie-
peBepiiyBaTu Koro-He0yab y uomych. IlIBuaKa, AK BO-
TOHBb HA CYXiH cosioMi — y»ke cupuTHA JoanHa. Ik
HA UBITY IPHUOGHATHI — XTO-HEeOYIh HEIOPO3BUHEHMI,
nypuwuii Big npupomu. IlacTi 3agHix — BifmcraBaTy,

3aITi3HIOBaTHCA, OyTHU 0337y BCiX, OCTAHHIM, BifcTa-
BaTu abo mocrynaruca y yomy-ueOyns. He auxom
IINTI — PO KOro-HeOymab 3Mi6HOr0, 0CBiUYE€HOT0; TaKo-
ro, 1[0 yMie TpuMaTu cebe me-HeOyab abo posibparTu-
¢ B yoMych. OGIiATH 30JI0TI TOPH — 3HAIKYBATH
HeliMoBipHUMH obindguKamu. Jio B muiami — yce
rapasq, AK CJIijI; Bee e ycmimuo. BegMmigs Ha Byxo
HACTYIIUB — IIP0 THX, XTO HE Mae MY3UYHOTO CJIYXY.
He cBATI ropmku JimisaTs — 1pu 6akaHHI MOXKHA
HaBumnTHucA 6araro yoro. JigbKa JIMCOTO — BiKUBA-
€THCA IJIA TT03HAUYEHHSA PIllydoro 3armepedueHHs Y0roch;
BUpaXKae Hearoay 3 KuM-ueOyas. [logouBaBs KiIuMHI —
3aJIUIIATUCA 10 KOro-HeOyab. YeKaTu B MOpPsS IIOro-
U — TapeMHO HATIATHUCA Ha KOTo-, I0-He0y b, YUeKaTu
Y0T0Ch, 3a/IUIIIA0UYNCh ITacuBauM. Haue BiTpoMm 3my-
JIO — XTOChH a00 II[0CH HeCIIoAiBaHOo a00 0e3C/IiqHO 3HUK
un 3uukii0. Illo 3 Bo3a BIIas1I0, TE IMpOMmaso — 6esrmo-
BopoTHo. ITig JIexaunii KaMiHb BOOA He Tede — TOi,
XTO HIYOT0 He POOUTH, HIiUOTO I He 3m00yae. TpuMaru
AZWK 3a 3y0aMH — MOBUATH, JOTPUMYBATH TAEMHHUIII.
He Bimaii Hoca, OBiui He BMHpPATH, a pa3 — He
MHHYBATH — He JKyPUCh, JIIOIUHA HEMUHYyUYe BMUpPAe
oauH pas. JIroguHA cMepTi B Biui HUBHUTHCA — HE
BiJUyBaTH CTpaxy Iepeq YuM-HeOyab, He 60ATHCA YOo-
rock. BoguTu 3a HOCa — 00/1yprOBaTH KOro-HEOYyIb, He
BUKOHYIOUU 00II[AHOTO a00 IPUXOBYIOUH II[0Ch.

BmizuaiiTe repos 3a pemrikoro nosicti Oxcann
PagymuHacbkoi «MeTeInKH B KPH:KAHUX MMAHIIH-
pax»:

«Moxpuii ax xamow, 3aCKO4eHUl HQ 2aPAULOMY,
8IH 0e3nopadHo sUMpPIULUBCA HA Hel, HIbu nobauus He
disuuny, a 0advka 3 asmomamom» [4, c. 252].

Moea tide npo ...

A) Camka; B) Canska; B) Aprema; I') CrosmHzo.

«060depau nac, axk aunky! Illykai seimpa
6 noni! Haskxono oc cami wysxci!» [4, c. 253]. TTockap-
JKUBCA ...

A) nanwko ITasio; B) cycim; B) cinbebkuii rosiosa.

« — Omooc maka cnpasa: 3a HAIIUMU CLIbCHKAMN
BoKe JaBHO BHIIPABHA KOJIOHIA ILIadYe, a MICbKUL,
AK MO Kaxcymyv, NOmpanueé nid HezamusHUl 8Naius»
[4, c. 254]. IIpomosus...

A) pineananii; B) npogasens 3 kpamuuukn; B) I'pa-
IOBUIA.

« —Ane cicmu 0osedemucsa, AKW0 8U 3AULKAS/ICHL
g’acysamu, y AKy xaieny 6CKO4ue8 eaut cCumn» [4,
c. 255].

Cnokiiino ckasas...

A) nominiaar; B) Apununn gansko; B) Hiunwmii cBi-
JIOK.

«[Ipunexnio nismu 6 wymcy xamy... a 4020 we Cmynue
y cyciOHI0 KiMHamy — abu nonacmuca Ha o4l mii
dieuuni?» [4, c. 256].

A) Apremosi; B) Caunbkosi; B) Crosmui; I') Camxkosi.

«Jlapma wo dinvruuHUT 6cmas | menep xo4-He-xou
8uCcoui8 Had Hel — B0HA NPUMYOPUNLACA I 8 ULl cuny-
aui'z'ﬁymu Ha eucomi» [4, c. 256].

Hdemwvcesa npo ...
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A) fpunky; B) Titky miBunnaku; B) ApremoBy mamy.

«Hozo sona 6auuna enoui! 3n0diti! Xnoneyw 3po-
3YMI8 — G0HQA 6NI3HANLA. 3AXOMINOCA X0U KPi3b
3eMmJiI0 nPoBaANUMUCA, abu He siduysamu 2aHbOU Ti
NPUHUMNCEHHA — mym, hpu &cix ...» [4, c. 256].

Cmose noxunueuwiu 20,108y...

A) Aprema Kowxeny6; B) Crosuusa; B) I'pamosui;
I") Camxo.

HasgiTs pucH, SKi MaB roJIOBHHI repoii TBOPY
B. Bunnmnuenka «Birots BiTpH, BitoTh Oyiiai». IIpo-
aHaTidyiTe 3MiHU B oBeminil ['punsa. Bigmosigs 06-
IPYHTYHTE HUTATAMH 3 TEKCTy. [laiiTe mucbsMoBe
TIIyMadYeHHA BHPA3Y

«...BIH BJIQ[IHKAa, AP i 60Or Hag peyamMu i JTIOOLMH,
Jle CJIOBO Ta ILJIa4 H0ro — 3aKOH [IJIs MaMu, TaTta, ['aB-
puka, Pabyxu-Caubkn, kimku Pynpkn, cobaxu sKymbrm,
IUIA BCIX CTUIBIIIB, CKPUHBOK, IIITOK, CJIOBOM, YCHOTO, III0
Tam € BHuU3y» [4, c. 202].

«A Bce K Taku chOr'OaHi Hap i 6or B ii pykax.
A Bce 3K TaKM CbOTOIHI BiH — ITOKIPHNI, IIOXEHBKHUIA,
3ano0irIuBUi 1epen Heto. 1 il XoueTbess HATIIIUTUC
3 ¢BO€l BIamu ...». [4, c. 205].

ITap i Bor — xT0-HEeOyAb, XTO Mae HeOOMe:KeHI
mpaBa: Bce BUPIIILYE, 32 BCe BI/IIIOBIAE, BCIM yIIPaBIIAE
1 KOPUCTYETHCA TOBIP’IM Ta IOBATOIO.

BucunoBok. OTixe, y gaHiii po60Ti MU PO3KPUIU
mpobiieMy (hOPMyBaAHHSA KyJIBTYPHU YATAHHSA 3acobamu
yEKpaiuchKol (ppaseosorii. Posrianyiu meTomu migBu-
IeHHA PiBHA YATAILKOI KOMIIETEHTHOCTI, BUCBITIINIIN
YMOBH II[0JI0 BUKOPUCTAHHA TBOPUUX 3aBIAHb.

Jlifim BUCHOBKY, 110 3aCTOCYBaHHA HECTAHAAPT-
HUX ITXO/IIB, 4O BUKJIAJaHHA JIITEPATYPU B IIKOJ1
MOJKe CTaTH OJHUM i3 3ac00iB MOTHUBAIIiMHO-CIOHY-
KaJILHOTO eTally B HABUAHHI, 1[0 HE TiJIbKU [0-HOBOMY
JI03BOJIUTH MOaBaTU HABYAJILHUI MaTepial, a i 3a-
JIUIIUTE OLJIbIIIe MICIS OJIA BUPOOJIEHHS ITPAKTUYHIX
YMiHb 1 HABUUYOK yYHIB, CIPUATUME IXHIA CaMOCTIiH-
HOCTI, KPEaTUBHOCTI, PO3BUTKY KPUTUYHOTO MUCJIEHHA.

3’AcyBasu, 1110 yHIiBepcaJIbHUX (DOPM POOOTH AK 1 Me-
TofiB He icHye. Tox, 11106 ypOK He OyB TATapeM Hi A
BUYUTEJIA, Hi JJIA YYHIB, HOr0 MOTPIOHO HATIOBHIOBATU
PiBHMMU eMOLITHUMU ¥ IHTeJIEKTYaJIbHUMU KOMIIOHEH-
tamu. Lle chopMye He suIiie CTIHKY UHUTAIBKY yBary,
a Ui TOCUJIEHUH 1HTepec 10 HAaBYaHHSA.
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YKPAIHCbKA EKCTPEMOJIONIA:
CTYKTYPHI KOMIMOHEHTU «A.S.U.R.»
Y KOHTEKCTI KOMMETEHTHICHOIO niaxony

UKRAINIAN EXTREMOLOGY: STRUCTURAL
COMPONENTS OF A.S.U.R. IN THE CONTEXT
OF A COMPETENCY-BASED APPROACH

AHoOTaUif. Y CTATTi po32/1gaeTbcsi MOge/b PO3BUTKY KOMMOHeHT A.S.U.R. (awareness, skills, understanding, resilience) sk
OCHOBM OPMYBAHHS K/IOHOBMX KOMIETeHTHOCTel 0COOUCTOCTI gsl Gill B eKCTPeMa/IbHUX CUTYaLisix y Mexax yKpaiHCbKoi ekc-
Tpemosiozii. [1poaHani3oBaHo Ta geTani3oBaHo YOTUPU KOMITOHEHTH MOgei: yCBIGOMIEHICTb, HABMYKM, PO3YMIHHS TA CTiMKICTb,
SIKi BU3HAYAIOTb 3gATHICTb 0COOM OPIEHTYBATUCA, AGANTyBATMCA TA MPUAMATH ePeKTUBHI pilleHHs B yMOBAX HEBU3HAYEHOCTi
Ta 302po3. 3anponoHOBAHO MATEMATUYHY MOgesib OLiHIOBAHHS ePeKTUBHOCTI gili 3a/1eHO Big Ba20BUX KOEDILiEHTIB KOMIO-
HeHTiB A.S.U.R., o 3a6e3neyye cucteMHuii nigxig go nig20ToBKM Ta HaBYAHHS. OKpeMy yBazy npugineHo npakTUdHUM acnek-
TaM BNPOBAGXEHHS MOgesi B OCBITHIN npouec. fligkpecieHo 3HayeHHs koHuenuii A.S.U.R. gas nigBuniLeHHs piBHS 20TOBHOCTI
CYCNiNbCTBA gO eKCTPeMasbH1X BUKANKIB Ta KPM30BUX CUTYALii.

KntouoBi cnoBa: ykpaiHCbka ekCTpemMosioaisi, KOMNETeHTHICTb, YCBIGOMEHICTb, HABUYKM, PO3YMIHHS, CTIVKICTb.

Summary. The article examines the model of development of the A.S.U.R. (awareness, skills, understanding, resilience) com-
ponent as the basis for the formation of key competencies of an individual to act in extreme situations within the framework
of Ukrainian extremology. The four components of the model are analysed and detailed: awareness, skills, understanding and
resilience, which determine the ability of a person to navigate, adapt and make effective decisions in the face of uncertainty
and threats. A mathematical model for evaluating the effectiveness of actions depending on the weighting of the A.S.U.R. com-
ponents is proposed, which provides a systematic approach to training and education. Special attention is paid to the practical
aspects of implementing the model in the educational process. The importance of the A.S.U.R. concept for increasing the level
of society’s preparedness for extreme challenges and crisis situations is emphasised.

Key words: Ukrainian extremology, competence, awareness, skills, understanding, resilience.

Bc'ryr[. CyuacHuii CBIT XapaKTepU3yeThbCs BUCOKUM
piBHEM HerependavyBaHOCTI, 1[0 BUMArae BiJT JIIOIH-
HU He JIUIIIe THYYKOCTI MUCJIEHHS, a ¥ 3[aTHOCTI IIBUIKO
aanTyBaTUCA OO0 eKCTpeMaJIbHUX yMoB. ['J106aibHi
PU3KKH, 30KpeMa IIPUPOAHI KaTacTpodu, TeXHOTeHH1
aBapii, corfiaJibHI KOH(QJIIKTH, BifiCHKOBI 3arpo3u Ta
BiliHA B YKpAaiHi CTBOPIOIOTH HOBI BUKJIUKU JIJISA OE3MeKn
mroacTea. Tomy moTpiGHO PO3PO6IIATH HOBI e(PeKTUB-
Hi miaxoau Ajis (QOPMYBAHHA TOTOBHOCTI JIIOOUHU 10

pearyBaHb, AKi IOEOHYIOTh TEOPETHUUHY HiATOTOBKY,
MPAKTUYHI HABUYKHU Ta MICUXOJIOTIYHY CTiHKICTh.
YxpaiHCbKa €KCTPEMOJIOTis MPOIIOHYE CUCTEMHU
E€KCTPEMOIIeHTPUYHUH IMiAXia 0 (POPMyBaHHS T'OTOB-
HOCTI 0COOMCTOCTI, 0OCHOBAHOT HA MOIeJIi PO3BUTKY KOM-
mouenTH «A.S.U.R.» (awareness, skills, understanding,
resilience), uepes iHTerpaTuBHY IICUX0(I3UYHY miATO0-
TOBKY Ta MPAKTUYHE MOJIEIIOBAHHA eKCTPEeMAaIbHUX
curyariii. «<A.S.U.R.» cTpyKTypHO Bio6paskae KI090Bi
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eJIeMEeHTH ITiATOTOBKU 0COOMCTOCTI 10 HECTAHIAPTHUX
Ta eKCTPEeMAJIBHUX CUTYallil, 3a0e3Ireuye 0CHOBY IJIA IX
aHaJTi3y, IPOTHO3YBAHHSA Ta pearyBaHH:A. Bukopucras-
HA momeni «A.S.U.R.» cupuse He Jiuile MigBUILEHHIO
TOTOBHOCTI JT0 A1l y HECTAHAAPTHUX Ta €KCTPEMATBHUX
cUTyaIiax, a i (opMyBaHHIO Ta BIOCKOHAJIEHHIO 3a-
raJIbHOI IICUX0(iBMUHOT CTIHKOCTI 1 3MATHICTD TPUAMATH
pesynbraTuBHi pimrenusa. OxpeMy yBary IIpugijieHO
MaTeMaTUYHIN MOOeJIl OIIIHKY PiBHA IMiATOTOBIEHOCTI,
1[0 [J03BOJIAE 00 €KTHUBHO BUMIipPIOBATH €(EKTUBHICTh
HaBYaHHA. TaKoX PO3IJIAHYTO MOYKJIMBOCTI BIIPOBA-
mrenHsa «A.S.U.R.» y cucremy rpodeciifitol miaroroBku
(axiBIriB pisHux chep TiIATHLHOCTI.

OcHoBHWMIT TEKCT. YKpaiHcbka ExcTpemostoris, crpu-
sie PO3BUTKY BIIEBHEHOCTI Ta IIPodeCiiiHOCTI B TisAJIBHO-
cTi Ta misgx ocodmcrTocTi. BimoOparkarouu 0CHOBHI ITiH-
HOCTI Ta IAX0U OJIA PO3BUTKY JIIOACHKUX 3H10HOCTEl
Ta HaBUYOK, [IJI e(PeKTUBHUX /Il B HECTAHAAPTHUX Ta
€KCTPeMAaJIbHUX CUTYaIlifAX.

BukopucroByiouu Mofiesib PO3BUTKY KOMIIOHEHTHU
«A.S.U.R», po3pobiieHy B paMKax YKpaiHCHKOI eKcTpe-
MOJIOT11 AK KOHIIETITYaJIbHY OCHOBY ITIZITOTOBKH 10 €KC-
TpeMaJIbHUX CUTYAaIlild.

Ilpurnyunu

A (Awareness) — Yceidomnenicms

YcBigoMIiIeHICTh 3IaTHICTD 0COOUCTOCTI «OyTH TYT
¥ 3apas» Ta PO3IMi3HABATHU IIOTEHI[INHI 3arpo3u, Kpu-
TUYHO OIL[IHIOBATU CUTYAIIiI0, PAI[iOHAJILHO ITiIX0IUTH
o piumreHb. 1lelt TPpUHIUII TAKPECITIOE BAXKIIUBICTD
IILJIECIIPAMOBAHOIO CHPUIHATTA AiicHOCTI, pediekcii
II[0/T0 30BHIIIHIX Ta BHYTPINIHIX CUTHAJIIB, aKTUBHOTO
aHaJTI3y MOTEHI[ITHUX He0e3MeK Ta eKCTPEeMaJIbHUX
CUTYyaIliil. YCBiJIOMJIEHICTb € OCHOBOIO JIJIf CBOEYACHOTO
pearyBaHHS HA PUSUKHU U 3arPO3U B €KCTPEMATbHUX
curyarrisax. OcobucricTh MOBUHHA GyTH ITiATOTOBJIEHA
Ta IPOiH(OPMOBAHOI0 TTPO MOKJIMBI PUBHKH, 11100 eek-
THUBHO Ha HUX pearyBaTH.

IIpuxsan, JroguHA KA 03HAIOMJIEHA TA 3HAE 03HA-
KU JIAaBUHHOI He0e3meKy B ropax, Mae€ OiJIbllle IIaHCiB
30eperTu CBOE JKUTTSA Ta :KUTTA 1HIITNX B ropax, HixK TOM
XTO He 3Hae 1po Hux. Tomy opMyBaHHS yCBiIOMIIEHO-
CTl II00 IIOTEHIIIHOI HeOe3[eKH € OHIM 13 KJIFOUOBUX
eTaIIiB B MiATOTOBKH 10 HECTAHJAPTHUX Ta eKCTPeMalb-
HUX CUTYaIIii.

S (Skills) — Hasuurxu

Hasuuku 11e Ha6ip MPaKTUYHUX YMiHb, HEOOXITHUX
[UIS1 BIDKMBAHHSA Ta e(PeKTUBHUX il y He0e3meuHnX
curyariax. [{eit mpuniu sBeprae ysary Ha Gopmy-
BaHHA Ta PO3BUTOK MPAKTUYHUX HABUYOK, AKI MOYKITUBO
chopMyBaTH TLIBKH 3 YACOM, TA TaK HEOOXITHUX IS
AKTUBHUX [l y HAIPY:KEHUX cUTyariax. BoHu MoKy Tb
BKJIFOUATH (Di3UYHY IIiATOTOBKY, HATAHHSA IEPIIO I0TI0-
MOTHY, HABUYKU CITIJIKYBaHHA, CAMO3aXWCTY, CTPLIBOU
TOIIO. ¥ PIBHUX CUTYAI[iAX BAKJIUBO HE JIUIIE MaTU
3HAHHA, a ¥ YMITH IIBUIKO iX 3acTocoByBaTu. TpeHy-
BaHHA IIle Pa3 TPEeHYBaHHA Ta NMPAKTUYHUL JTOCBII,
MAalOTh KJIIOUOBEe 3HAYEHHA Y MiJITOTOBIII 0COOMCTOCTI
Ta KOMAaH/IHOI B3aeMOIil.
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U (Understanding) — Po3yminusa

Posyminusa, 3maTHICTh aHAII3yBaTH OPUUYUHU Ta
HACJIIKY eKCTPeMAaJIbHUX II0/ii, a TaK0XK IIPUMAaTH
parmioHaspHi pittenHsa. 1leit npuHIIUO BKa3ye HA BaK-
JIUBICTH PO3YyMITU TPUYUHU TA MEXaHI3MU BUHUKHEHHS
eKcTpeMaJbHUX cuTyarriii. JIromuHa moBUHHA 3HATH,
AKI YNHHUKY MOXKYTh BIUTUHYTH Ha He0esleKy Ta fK
kpaime 10 Hei marorysarucda. CTBOPUBIIY 1A I[bOTO
noporpaMy MiITOTOBKU Ta BUIJIUBIIU Yac AJIA IPaK-
TUYHUX TPEHYBaHb.

ITpuknan, AKIIO JIOAUHA PO3YMIE 10 TAHIKA MOXKE
THOTIPIIUTHU CUTYAITi0, ITiJ] Yac MoXKesKi, BOHA Oy/e Iis-
TH PaIfiOHAJIBHO B CUTYaIlil Maouu JI0CBiJl TPEHYBaHb
B imMiTamiHuX TpeHiHrax. PodyminHA nmpobiiemaTuru
PUBUKIB Ta MeXaHi3MiB BUHUKHEHHSA 3arpo3 I03BOJISE
He TiJIbKU pearyBaTu B HeOe3NeuHwuii uac, a i IIBUJI-
KO ITPUIMAaTH pe3yJIbTAaTUBHI PillleHHA Ta 3arobiratu
HebeareKkaM.

R (Resilience) — Cmiiixicmb

CrifiKicTh BKJIIOUAE IICUXOJIOTTUHY, (DI3UYHY Ta COIi-
aJIBHYy afariTalliio 10 HeCTAaHJAPTHUX Ta eKCTPeMaJlb-
HUX curyaniii. lleii nprHIINI IiTKPeC/II0e BAXKIINBICTD
(hopMyBaHHA Ta PO3BUTKY CTIHKOCTI Ta BUTPUBAJIOCTI
B He0e3nmeyHUX ymoBax. JIIoquHaA IMOBUHHA IIBUIKO
aJlanTyBaTUCA 10 He6e3rmeyHnux 06CTaBUH Ta TaJIi IIpo-
IOBKUTH e()eKTUBHO JIATH B HUX.

IIpurnan, mosineicbKl IPOXoaATh JOOATKOBI IICH-
X0JTOTIuHI Ta (PiSWYHI TPEHIHTH, AKI JOIIOMAaramTb IM
He BTpauaTy KOHTPOJIb HaJ CO00I0 ITif] Yac IIPOBeIeHHs
IOBrOTPUBAJINX CIIEI[IAJIbHUX OIepalriii.

«A.S.U.R.» Moiesib pO3BUTKY CTPYKTYPHUX KOMIIO-
HEHTIB B YKPaTHCBHKIIl €KCTPEMOJIOTI1, IIPOITUCYE KITIYO-
Bl KOMIIETEHTHOCTI AJIA e(DEKTUBHUX [Iiil B eKCTPeMaJlb-
HUX CUTYyalliAX.. YCBiIOMJIEHICTh, IPAKTUYHI YMiHHSA,
rIuboKe PO3YMIHHA MPUUYWH Ta 00CTABUH, CTIHKICTD,
BOHU Hi € KOMIETEHTHOCTAMHU y KJIACUYHOMY PO3Y-
MiHHI, IPOTE CTAHOBJIATH (PYHKI[IOHAJIBHY OCHOBY IX
peautizarii. Mosiesib mommomarae CTpyKTypPyBaTH IigXo0-
W JI0 TJITOTOBKU Ta pPearyBaHb B eKCTPEeMaJIbHUX Ta
He0e3IeuHX YMOBaX, 3BePTAI0UN YBary Ha BayKJIUBICTh
MOCATHEHHA ITiJIl.

Ilpurknad: Tabauia BiOIIOBITHOCTI KOMIIOHEHTIB
«A.S.U.R.» kommerenTaocTaAM 3a jorikoro EKTC (€spo-
melichKa crcTeMa TpaHcdepy 1 HAKOIUUeHHA KPeIUTiB)
Ta mpodeciiiHuM crarmapraM y cdepi 6esmnexn, 060poHu
Ta yIPaBJIIHHA PUBUKAMU.

Ilonarta «DyHKIIA» — OCHOBHE IIOHATTA B MaTeMa-
THUI Ta 1HIIUX HAYKaX, AKe OMUCY€E 3aJIE’KHICTh OTHI€T
a3MiHHOI Bij iHII01. DYHKITA MOKe OyTH BUKOPUCTAHA
JIJ1 MOEJTIOBAHHA PeabHUX SABUII, aHATIZY JaHUX Ta
PO3B’A3aHHA 3aa4 B PI3HUX HAYKAX 1 rajIysx.

Bukopucranusa maTreMaTUYHOT MOJIEJIi Y BUTIIAMI
(byHKITI1 B yKpalHCBKil €KCTPEMOJIOTII CTBOPIOE, YHi-
BepCAJBHUN MIAXII, ae MOKIUBICTH 3aCTOCOBYBATHA
Mofeb AJis pisHux curyariiii. KisnbKicHa orminka 1e
MOYKJIHBICTD IIPAIIOBATHU 3 KOHKPETHUMMU I1apaMeTpaMu
TiITOTOBKU, THYUYKICTh JIOTIOMArae MmijIanTyBaTu 3Ha-
YeHHA KOHKPETHUX KOMIOHEeHTIB. «DyHKITisi» CTBOPIOE
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BaTHU Ha MO[ii, 32CTOCOBY-
BaTU 3HAHHA B [il.

Bax 3arpo3», «<BUKOHAHHSA IIPOTOKOJIiB
pearyBaHHA», «TAKTUYHA ITiITOTOBKA»

Tabnuys 1
KoMmmoneHTH 3micToBHA Xapakre- BigmoBigHi KOMIIETEHTHOCTI 3a IIpuxknanu pe3yabTaTiB
«A.S.U.R.» pHcTHKA €KTC / npodcrangapramu HABYAHHSA
A (Awareness) / 3maTHIiCTh OyTU YBAXKHUM | 3Q2aibHl Komnemernmuocmi: «3nat- | ® BusHauae o3HAKU KPUTUIHOL
YcBifOMIIEHICTE | 10 3MiH, PO3IIi3HABATY 3a- | HICTb J0 KPUTUYHOTO MUCJIEHHA», <yCBi- | cHUTyarii B fUHaMIIl
T'PO3H, JIATU IIPOAKTUBHO. | JOMJIEHHA PUBHUKIB» ¢ ITporHosye po3BUTOK IO/l 3 OT-
ALy HA PUSHUKU
IIpogheciiini: «po3rrisHaBaHHA 03HAK
HebesneKn», «IIPOTHO3YBaHHA 3arpo3»
S (Skills) / HaBuukwu | [Tpakruuni BMiHHA peary- | [Ipogeciiini: «30aTHICTD 10 it B yMo- | ® JleMOHCTpYe TeXHIKN HAJaHHA

JOMEOUYHOI JOTIOMOTT
3acTocoBye eBakyariti mii
3TiTHO 3 IHCTPYKITIAMU

U (Understanding) /

31aTHICTh aHaIi3yBaTH

3azanvHi: «QHATITAYHE MUACJTIEHHS»,

Aprywmenrye Bubip crparerii

HICTE Iif TUCKOM Ta
B CTpeci.

IIpogheciiini: «<3ATHICTE AIATU B €KC-
TpeMaJIbHUX YMOBaX»

Posyminna MIPUYMHHO-HACTIOKOBl | «30ATHICTh NPUUMAaTU PillIeHHA» pearyBaHHA
3B’ABKHU, OI[IHIOBATH CUTY- ¢ Busnauae mxepesio Ta quHaMi-
aIfifo CUCTEMHO. IIpogbecitini: «OI[IHIOBAaHHA CUTYallill», | Ky 3arpo3u
«IHTepIIpeTania momii»
R (Resilience) / Tlcuxodisnuna 3maTHicTh | 3azanibHi: «eMOIIMHUI iHTEJIeKT>, | ® [IpomoBikye epeKTUBHI il ITifT
CriiikicTh 30epiratu QyHKI[IOHAJIb- | «CTPECOCTIMKICTE» Yac TUCKY YU BTPATU KOMYHi-

Karii

Perymtoe emoriiini peaxkirii

B KDUTUYHUX CUTYaIiAX

MiITHy OCHOBY MeTOH0JIOTi YKPaiHCBKOI €KCTPEMOJIO-
rii Ta onucana rakum yuHoMm: F(A, S, U, R) = E, ne
E (effectiveness), edekruBHICTE Ol B €éKCTPEMAJIbHIN
cutyartii.

Takum YuMHOM, 3TiZHO 3 ABTOPCHBKUM ITIAXOQ0M
O. YersepikoBa, e(DeKTUBHICTD [ili B €KCTPEeMAaJIbHI
cutyarii B yKpaiHCBKI eKCTPEeMOJIOTii, 3aJIesKUTD BijT
yoTupbox ckaamuukis: E = A, S, U, R).

Posryissremo JioTigHy CTPYKTYPY CKJIHUKIB MO3HA-
Jaruu GyKBaMU:

* Yeeidomnenicmo (awareness): ¥ =f,(I,1, 3)

ne I — o6’exruBHa indopmartia 3308Hi, I — BHyTpim-
HI curHaju (eMoIlii, CTaHu TOIO), & — IOTEHI[IiHI
3arposu;

* Hasuuru (skills): H = f,(H , T, K)

ne H — na0yTi naBuuky, [ — mocsip ix sacrocyBan-
HA, K — KoHTeKcT 3acTocyBaHHA (peasibHUM UM Tpe-
HYyBaJIbHUIA),

* Pozyminus (understanding): P = f,(C, A, M)

ne C — mpuuwmHm curyarrii, A — aHaji3 HACIIIKIB,
M — moruBariiitia ckiagoBa (yCBiqOMIIEHHA I1ijIei Ta
IIIHHOCTEM, AKI BIUTMBAIOTH HA PO3YMIHHSA);

* Cmiiixicmp (resilience): C = f,(II, @, Cu)

ne II — ncuxostoriuna cTifikicts, @ — (isuuHa BUTPU-
BAJIICTh, Cu — corfiaJibHa TmiATPUMEA ab0 pecypcHe ce-
permoBuiie.

DyHKITA BUKOPUCTOBYETHCSA [IJIA OI[IHKYU e(eKTHUB-
HOCTI ITiArOTOBKU Ta e(PeKTUBHOCTI Jili B eKCTpeMaJib-
HUX CUTYAIIiAX, TAKOK [JIA PO3POOKH HABYAITBHUX TIPO-
rpam, TpeHyBaHb Ta KOHTPOJIIO Pe3yJIbTATIB B paMKax
YKPaiHCHKO1 €KCTPEeMOJIOT.

IIpakTuune pineHHA yepes iHTerpaibHy (hopmy-
Jy e(eKTUBHOCTI [iil B eKcTpeMasbHIN cuUTyarlrii Ha
ocuoBi momesi A.S.U.R y peasibHUX yMOBax 3ajIeKaThb

BiJl Pi3HOCTI TUILYy CUTYAIlil, TOMY CKJIQIHUKU (DYHKIIi1
OynyThs MaTH pisHy «Bary». Hampukian mig gac 6010Bux
mith Hasuuku (S) Ta crifikicrs (R) 6ymyTb MaTu GiIbITmi
BILTUB Ha 6ifind, a Hisk po3dyminHA (R).

Orpumaemo uepes TecryBanus suadenaa A.S.U.R.
€ [0,10]. Hopmasisyemo: gisimmo wHa 10 = A, S, U, R
e [0,1].

IToTpi0bHO BU3HAUNTH «BArOBUI» KOEMIIieHT [JIA
KOXKHOTO CKJIamuunKa (QyHKIi. Bin 3abesmeuye 6aanc
KOMITOHEHTIB Ta JI03BOJIAE aJallTyBaTU MOJEJIb JI0 CIie-
MUK KOXKHOTO BUITAAKYy. BUT/IsAmae TAKUM YUHOM
k., k,, k,, k, — «Barosi» xoedimienTu, 1o Bigo6paka-
OTH IIPIOPUTETHICTh KOYKHOTO KOMIIOHEHTA 3aJIEKHO
BiJ] TUITy cUTYyallii 60ii0Ba, TEXHOT€HHA, ICUX0JIOTTUHA
Tomio. YMoBa k, + k, + k, + k, = 1.

E € [0,1], osuauae, mo epexrusnicts aii (E) moxe
HabyBaTu 3HaUeHb y Meskax Bijg 0 mo 1, To6To:

* K = 0 — moBHA HETOTOBHICTD, qy’Ke HU3BKA e(eKTuB-
HICTB il Y eKCTPeMaJIbHIl cUTyarii.

* E = 1 — makcuMaJjibHa FTOTOBHICTD, Ji1 MAKCUMAJILHO
eexTHBHI, iTeaJIbHUIN PiBeHDb pearyBaHHs.

¢ E mick 01 1 — mipomikHI PiBHI TOTOBHOCTI, AKI MOKHA
1HTepIIPeTyBaTu AK HUSbKUH, CePeIHii a00 BUCOKUA
PiBEHB.

ITincraBasemo no opmynu
E=kA+EkS+EkU+ER,

¢ E — imrerpasibHa e(peKTUBHICT 60 piBEHb aaIITHB-
HOI TOTOBHOCTI 10 [Iii;

* A (Awareness) — yCBiJOMJIEHICTb;

* S (Skills) — maBuukmy;

* U (Understanding) — posymiHHs;

* R (Resilience) — criiikicTb;

*k, k, k, k, — «Barosi» koedimienTn.
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IIpaxmuune sacmocysanna «A.S.U.R.»

IIpakruune 3acrocyBanusa «A.S.U.R.» y cucremi
mpodecifiHol IMiAr0TOBI PATYBAJIBHUKIB, BiiCHKOBUX,
MeQUUYHNX IIPAl[iBHUKIB, IIOJIIIeNChKIX Ta iHmuxX ¢a-
XIBIIiB, 110 TPAIIOIOTH B YMOBAX ITIBUIIEHOTO PUSUKY
crpusie (popMyBaHHIO TOTOBHOCTI 10 HECTAHIAPTHUX Ta
eKCTpeMaJIbHUX CUTYAIlill. 3aBOsAKNA MOIEJIi PO3BUTKY
KOMIIETEHTHOCTEH Ta iHIIIM MeTOgaM Ta MOMEJISIM PO3-
POOJIEHNX B YKPATHCBKIN €KCTPeMOJIOTii, 103B0JIsAe cop-
MyBaTH Ta PO3POOUTH e(PeKTUBHI HABYAITHHI ITPOTPAMI.
Akl momomararoTs He JinIlle OTIaHyBaTH HEeOOXiTHI 3HAH-
HA Ta HABUYKW, & ¥ PO3BUHYTH IICUXOJIOTIUHY CTIAKICTb,
MEBHICTh Y BJIACHI CUJIM Ta 3[AaTHICTh OpUUMAaTHU 00-
I'PYHTOBAHI PIllIEeHHA B HATIPYKEHUX CUTYaIlifX.

Baxnausicts «A.S.U.R.» BUXoguTh 3a MeXKi IIpo-
(eciiiHoi MiAroTOBKM, BOHA € KOPUCHOI IJIA KOMKHOL
JIFOTMHU, He3aJIesKHO BiJ BiKy um cdepu HisILHOCTI.
CyuyacHi BUKJIUKN TTOTPEOYIOTH Bif JTIOAUHU ITBUIKOL
aganTariii 10 3MiH, 3JaTHOCTI IIIBUIKO aHAJIi3yBaTu
CUTyaIliio, IpuiiMaT e(QPeKTUBHI pillleHHA Ta TiATH
B yMOBaxX HEeBU3HAUEHOCTi. [HTerparia miei Moesi
B OCBITY, KOPIIOpATUBHE HABYAHHSA Ta MOBCAKIEHHE
SKUATTSA TPOMAJIAH CIIPUATAME (DOPMYBAHHIO CYCITiILCTBA
3mMaTHOTO e()eKTUBHO pearyBaTu Ha 0yIb-AKi BUKJIUKH,
MiBUINEHHA PiBHA PO3BUTKY 0COOMCTI, KOJIEKTUBHOL
0e3mneKu Ta rpOMaITHCHKOT KOMIIETEHTHOCTI YKPATHITIB.

BucuoBku. Mojiesib po3BUTKY CTPYKTYPHUX KOMIIO-
HeHTiB «A.S.U.R.» aka pospobsena O. YersepikoBum
B paMKax YKpaiHCBKOI €KCTPEMOJIOTi, € PO60UY00 MOEJI-
JIT0 TTITOTOBKH [0 HECTAHJIAPTHUX TA €KCTPEMATbHUX
cUTyarfi.

HpOHOHOBaHa JJ1A BUKOPUCTaAHHA MaTeMaTru4iYHa MO-
JIeJIb [JIA aHAJT3y Ta CUHTEe3Yy, OXOILTI0E YOTHUPHU KITIOUO-
Bl CTPYKTYPHI KOMIIOHEHTH: YC8L00MIIeHICMb, HABUYKU,
po3ymiHHA ma cmilikicmb. Po3pobiieHa MaTeMaTHuHA
MOZEJIb J03BOJIAE 00 €KTUBHO OI[IHIOBATH €(PEeKTUBHICTD
MIITOTOBKY Ta PearyBaHH:A JIIOIUHN Ha HAJ3BUYATHI IT0-
mii. Bora Takoxk criprsie MigBUINEHHIO PiBHA FOTOBHOCTI
JTIOIUHU Ta CYCITLTLCTBA [T0 MOYKJIMBUX HETlepen0adyBaHUX
BUEIHKIB. Ie mocsaraeTsest MIIAXOM OITiHKY €(DeKTHBHOCTI
Ta 000B’I3KOBO BUKOPUCTOBYIOUH [TOCBIJT MPAKTHUHIX [Tiif.

YxpaiHChbKa eKCTPEMOJIOTIA PEKOMEH/IY€E OIITUMAIb-
HUHU OiOXiJg OJIA ITATOTOBKU 0COOMCTOCTI 40 Miii B He-
CTAHOAPTHUX Ta €KCTpeMajbHUX curyarniax. @opmy-
oYM IIpodeciiine MUCIIEHHA, CTIAKICTh Ta BIIEBHEHICTh
y BJAcHi «cwin». [HTerpaiia Mogesri po3BUTKY KOMIIe-
TEHTHOCTEH B OCBITHI IIpoItecy i Ipodeciiiiy miaroTos-
KY, [T03BOJIUTH CTBOPUTHU €(DEKTUBHY CUCTEMY ITOBEIIHKN
JIIOOVHU y HellepeabaduyBaHux curyariax. [linpumyroun
piBeHb 0e3IeKu AK OKPEeMHX 0Cif, TakK i CyCITiIbCTBA
B LILJIOMY, hOpMYIOHUU 2DOMAOAHCOKY KOMNEMEHMHICIb
0na 3axucmy HezasexcHocmi YKpaiHu.
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THE STRUCTURE OF THE FLOW IN
MICROJET BURNERS WITH VARIABLE
AIR-EXCESS COEFFICIENTS

Summary. Numerical studies of the flow structure in stabilizer-type burners with three-row fuel supply are performed. The
influence of the design and operating parameters of the fuel supply system on the flow pattern in burner devices is analyzed.
Key words: burner devices, CFD modeling, flame stabilizer, three-row fuel supply.

his article is devoted to the consideration of flow
patterns in micro-flare burner devices with a three
-row fuel gas supply. These devices are intended for op-
eration at various values of the air excess coefficient. The
creation of this promising modification of burners leads
to the need for comprehensive studies of their working.

The final technological result of the burners work
is largely determined by the laws of the flow in them.
Therefore, special attention is required by the study of
the aerodynamics of these burners. For the research
the computer simulation method was used, which is
becoming increasingly widespread for the study of such
processes [1-20].

Computer modeling was carried out using the Flu-
ent package. At the same time, due to the geometric
symmetry of the fuel module and the symmetry of
physical processes regarding the axis of the intersta-
bilizer channel, the area corresponding to half the
module was subject to consideration (Fig.1).

The simulation was performed using the following
initial data: B, = 0.03 m; B, = 0.075 m; L, = 1.3 m;

L,=01m;L,=0.2m;d =2.510"° m. The distance
L, between the stabilizer tear-off edge and the first,
second and third rows of gas supply holes L, = 10-107?
m; 20-10~% m; 30-10 m; the coefficient of blockage of
the channel flow area k.= 0.4 (k.= B /B)); air velocity
at the channel inlet U, = 10 m/s; turbulence intensity
Tu in the channel inlet section Tu = 3%. Natural gas
was used as a fuel, air as an oxidizer.

The proposed burner with a three -row jet fuel sup-
ply consists of separate modules. The necessary pow-
er of such devices is ensured by recruiting a certain
number of modules. In a separate module, a flat flame
stabilizer 2 is placed in the channel 1 (Fig. 1). Fuel gas
is brought to the flame stabilizer through one of the
three separate sections I, II, III. In the first section,
the gas is supplied with an excess of air o equal to
1.1, in the second section at a = 1.3 and in the third —
at o = 1.5. Each section corresponds to the system of
round gas supply holes 3 located on the side surface of
the stabilizer. Through these holes, fuel gas enters to
the stream of the oxidizing agent directly for burning.
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Fig. 1. Scheme of the module of the burner device of the stabilizer type with a three-row fuel gas supply:
1 —flat channel; 2 — flame stabilizer; 3 — gas supply holes; I, IT, IIT — gas supply sections with different values
of the relative pitch of the holes, corresponding to different values of the excess air coefficient

The task of the first stage of the research was to
determine the rational design parameters of the fuel
supply system of the proposed burners. This task was
specified as follows. In area after the stern of the flame
stabilizer, favorable conditions for mixture formation
necessary for stabilizing the torch must be ensured.
Such favorable conditions were considered to be those
under which in the zone of reverse currents behind the
flame stabilizer the average concentration of methane
is equal to the average value between the upper and
lower concentration limits of ignition.

During the research to determine the rational de-
sign parameters of the fuel supply system, the follow-
ing results were obtained. The rational value of the
relative pitch of the gas supply holes S/d increases
with the increase of the fuel supply row number, and
the diameter of these holes decreases. Thus, for a =
1.1, the rational values of the diameter and relative
pitch are d = 4.3-10-3 m and S/d = 3.72. For a = 1.3,
these are d = 4.2-10-3 m and S/d = 3.81; for o = 1.5,
these are d = 4.1.10-3 m and S/d = 3.90, respectively.

The obtained data allowed us to analyze the flow
patterns in the proposed burner with rational geomet-
ric parameters of the fuel supply.

The results of CFD modeling conducted at the next
stage of the research allowed us to identify the fol-
lowing patterns. The flow structure is qualitatively
similar when fuel is supplied to different sections of
the burner. In the area after the stern of the flame
stabilizer, a vortex structure is formed, responsible
for the stability of combustion. With distance from
the end of the stabilizer, an acceleration of the flow is
observed, caused by the expansion of the gas due to
combustion. Downstream, the high-speed zone covers
an increasingly large part of the channel cross-section.
In this case, the maximum speeds in this zone increase
downstream and are reached on the stabilizer axis.
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The analysis of the flow pattern indicates the pres-
ence of certain quantitative differences in the fuel sup-
ply to different sections of the burner. The length of
the reverse flow zone behind the stabilizer increases
with the distance of the gas supply holes from the
tear-off edge of the stabilizer. Thus, it is 70.2 mm,
73.0 mm and 103 mm for the first, second and third
fuel supply sections, respectively. It is noteworthy that
the difference in the values of the reverse flow zone
length for the first and second fuel supply sections is
insignificant. However the length of this zone for the
third fuel supply section increases significantly.

With respect to the region located at some distance
from the stabilizer end, where the flow acceleration
occurs, its characteristics depend on the row number
of the gas supply holes. Namely, the greater the row
number, i.e. the farther the gas supply holes are locat-
ed from the tear-off edge of the stabilizer, the lower the
flow begins the specified acceleration. In this case, in
a fixed cross-section of the flow, the highest speed cor-
responds to the first fuel supply section, and the lowest
to the third. This circumstance for the flow speed on
the stabilizer axis is illustrated in Fig. 2.

The nature of the specified speed on the stabilizer
axis for different fuel supply sections also has its own
characteristics. With an increase in the row number at
a greater distance from the tear-off edge of the flame
stabilizer, the speed values do not change.

At the same time, the differences in the values of
this velocity for different fuel supply sections behind
the reverse flow zone downstream first increase and
then acquire an almost constant value.

Conclusion. For stabilizer-type burning devices
with three -row fuel supply, focused on use at different
values of the air excess coefficient, a complex of stud-
ies of the flow structure was carried out. The rational
constructive parameters of the fuel supply system were
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Fig. 2. Change of the speed U, on the stabilizer axis passing through the axis of the gas supply holes for the reacting
flows at: 1—a=1,1;L,=40-10% M, 2—a = 1,3; L, = 50-10®° M, 3—a = 1,5; L, = 60-10° m

determined, in which in the area after the stern of
the flame stabilizer the favorable conditions for the
mixture necessary to stabilize the torch are ensured.

A comparative analysis of the characteristics of the
current during the supply of fuel in different sections
was carried out. It is shown that the structure of the

current is of a qualitatively similar nature for different
rows of gas supply holes. However, there are certain
quantitative differences. Namely, with the removal of
fuel supply from the tear-off edge of the flame stabi-
lizer, the length of the reverse flow zone behind the
stabilizer increases, its acceleration begins.
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MINIMIZATION EXERGY LOSSES OF
THE COMBINED HEAT RECOVERY SYSTEM
OF BOILER PLANT

Summary. A complex heat recovery system designed to heat return heat-network water and boiler blown air was investi-
gated using a comprehensive methodology based on exergy analysis methods and graph theory. The optimal parameters of the
heat recovery system that provide the necessary reduction in the exhaust gases temperature with minimal exergy losses are

determined.
Key words: exergy analysis, graph theory, exergy losses.

elevance. Currently, Ukraine has a fairly high
Rpotential for implementing modern, efficient waste
heat recovery technologies. Such technologies allow
solving problems of saving fuel and energy resources
in the field of industrial and municipal heat and power
engineering and are now affecting more and more pro-
duction facilities in the country. This necessitates the
expansion of work aimed at improving the efficiency
of heat recovery technologies and determines the im-
portance and relevance of developments in this area.
Analysis of the latest research and publica-
tions. In Ukraine and the world, the exergy efficien-
cy of plants is often assessed by the amount of ex-
ergy losses [1-9]. Thus, in work [1], exergy studies
of individual components of a nuclear power plant

characterized by high exergy losses, were performed.
The following works are devoted to the study of heat
recovery technologies using complex exergy analysis
methods [2-9]. These methods allow to increase the
efficiency of heat recovery technologies of various pow-
er plants.

Purpose of the work and research tasks. The
purpose of the work is to rationalize the parameters
of heat exchangers in the combined heat recovery sys-
tem of boiler plant to ensure the required values of
technological and exergy parameters. The following
tasks were set: — to analyze the possibility of apply-
ing a comprehensive methodology based on exergy
analysis methods and graph theory to study exergy
losses; to determine the optimal parameters of the
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Table 1

Optimal parameters of heat recovery units

Heat recovery

Parameters

Optimal parameter values

Fin height, mm

10,0 + 11,0

Water heater Fin thickness, mm

4,0 +6,0

Interfin pitch, mm

3,0+3,5

Plate width, mm

1350 + 15650

Contact

air heater Plate height, mm

1500 + 2000

Distance between plates, mm

5+6

heat recovery system to ensure the necessary reduction
in the heat-transfer agent temperature and the lowest
exergy losses in the heat recovery system.

Materials and methods of research. Compre-
hensive studies of the combined heat recovery system
of a boiler plant designed to heat return heat-network
water and blown air were carried out. A complex re-
search methodology developed on the basis of exergy
analysis and graph theory was used.

Research results. Heating of several heat-transfer
agents in a combined heat recovery system can provide
an overall increase in the boiler plant efficiency by up
to 12%. The choice of heat exchangers in a heat recov-
ery system, their number and location in the system
is determined by many factors, in particular the need
to reduce the temperature of the heating heat-trans-
fer agent to a given value by heating different heated
heat-transfer agents. It seems advisable to ensure
the lowest level of exergy losses in the heat recovery
exchangers of the heat recovery system. The mini-
mum level of exergy losses is possible when the heat
recovery exchangers parameter values are closest to
optimal. A comprehensive research methodology is pro-
posed, developed on the basis of exergy analysis meth-
ods and graph theory. The exergy losses graph was
considered using the graph theory methods. The set
of vertices in the graph corresponds to the heating and
heated flows. The many arcs correspond to the possible
distribution of exergy losses in the respective elements
of the heat recovery system. A gas heating boiler with
a heating capacity of 2 MW was considered, equipped
with a combined heat recovery system, which included
a water-heating and air-heating heat recovery exchang-
ers and a cooled gas heater (to prevent condensation
in the exhaust gas duct) placed in series along the
exhaust gas flow. The heating heat-transfer agent is
the boiler exhaust gases, and the heated heat-transfer
agents are the return heat-network water and blown
air. The boiler’s efficiency in nominal mode, calculated
using the lower heat value of fuel, was 92%. The heat
recovery system ensured a decrease in the exhaust
gas temperature from 170-180 °C to 30—40 °C. Under
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Fig. 1. Exergy losses Elos (kW) in the elements of the
combined heat recovery system of the boiler plant:
1, 2 — water-heating and air-heating heat recovery
exchangers; 3 — gas heater; 4 — smoke exhauster;

5 — fan; 6, 7 — pumps

the conditions of minimizing exergy losses, the opti-
mal values of the geometric parameters of the water
heater and air heater of the heat recovery system were
calculated. In the case of optimal parameter values,
the exergy losses in the system were maintained at
a minimum and amounted to: for the water-heating
recovery exchanger E = 0.75 kW, for the air-heating
recovery exchanger —E, = 0.96 kW (Table 1, Fig. 1).

Conclusions.

1. The possibility of using a comprehensive meth-
odology based on the methods of exergy analysis and
graph theory to study a combined heat recovery sys-
tem designed to return heat-network water and boiler
blown air is analyzed.

2. The optimal parameters of the heat recovery
system were determined, ensuring the necessary re-
duction in the exhaust gas temperature with minimal
exergy losses, which in the water-heating heat recovery
exchanger were E, = 0.75 kW, and in the air-heating
heat recovery exchanger —E, = 0.96 kW.

1

1
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CLOUD COST OPTIMIZATION STRATEGIES
FOR LARGE-SCALE DATA PROCESSING

Summary. This article presents an in-depth analysis of comprehensive strategies for cost optimization in cloud infrastruc-
tures supporting large-scale data processing. The study explores contemporary approaches to resource management, the auto-
mation of processes, and the use of hybrid and multi-cloud architectures to achieve both economic efficiency and high system
resilience. Special attention is given to the integration of advanced technologies — such as artificial intelligence and machine
learning — for predictive analytics and optimized allocation of computing resources, as well as to DataOps methodologies for
efficient data lifecycle management. The research methodology is based on a systematic literature review, which enabled the
identification of key factors contributing to the reduction of operational expenses and the enhancement of performance in
cloud-based solutions. The findings demonstrate that a holistic application of the outlined approaches can significantly lower
costs and improve data processing efficiency, offering high practical value for organizations undergoing digital transformation.
This work is intended for scholars and practitioners in the fields of cloud computing, strategic cost management, and IT infra-
structure optimization, who seek a comprehensive theoretical and practical examination of modern cost-reduction techniques
in large-scale data environments. The article presents both methodological insights and analytical conclusions that are relevant

to researchers and professionals developing effective strategies for digital transformation in the corporate sector.
Key words: cloud computing, cost optimization, big data, hybrid cloud solutions, multi-cloud strategies, automation, Data-

Ops, artificial intelligence, machine learning.

ntroduction. The relevance of this topic stems

from the growing shift of enterprise information
systems toward cloud-based technologies. In today’s
environment, organizations face the increasing demand
for large-scale data processing, which requires not
only substantial computing power but also effective
cost management of cloud infrastructure. A compa-
ny’s financial stability is directly tied to its ability to
optimize cloud spending, especially in light of rapidly
evolving business needs and the accelerating pace of
technological advancement [1].

The body of literature addressing cost optimization
in cloud computing for large-scale data processing
demonstrates a multifaceted set of approaches, which
can be broadly categorized into several thematic groups.

The first group focuses on comparative analyses of
platforms and distributed architectures. For example,
Shwe T. and Aritsugi M. [1] examine optimization op-
portunities within multi-tier computational models
that include edge computing. Their study explores the
trade-offs between distributed and centralized process-
ing, highlighting the potential advantages of hybrid
platforms in achieving scalability and reducing the
costs of computational resources.

The second group centers on specific optimization
techniques within the serverless computing para-
digm. Liu X. et al. [2] propose a universal approach to
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mitigating cold-start latency in Function-as-a-Service
(FaaS) environments, emphasizing application-level
time management. This method contributes to cost
reduction by improving operational efficiency and
demonstrates how performance analysis of particular
cloud services can inform the development of tailored
optimization algorithms that directly affect the eco-
nomic performance of information systems.

A third category encompasses research focused on
financial strategies and cost management in cloud in-
frastructures. Aydogan M. and Batan A. [3] explore
cost optimization methods for analytics tasks in public
clouds, aiming to balance resource expenditures with
computational performance. Bhardwaj P. [4] stresses the
importance of integrating FinOps practices to structure
and rationalize financial flows in cloud environments. In
the same vein, Thummala V.R. and Singh P. [5] propose
cloud migration strategies that address both cost reduc-
tion and regulatory compliance — reflecting the increas-
ing relevance of compliance in modern IT ecosystems.
Vadisetty R. [6] investigates how core financial factors
influence the efficiency of large-scale data processing
within cloud frameworks, linking technical decisions to
the enterprise’s broader financial landscape.

Finally, a set of studies aims to synthesize and ana-
lyze cloud resource optimization approaches more com-
prehensively. Nawrocki P. and Smendowski M. [7] offer



// International scientific journal «Internauka» // N2 4 (171), 2025

// Technical sciences //

an integrative view, bringing together fragmented strat-
egies into a unified analytical framework. Meanwhile,
Hassan N. A. B. [8] focuses on managing data dependen-
cies in complex data processing pipelines, identifying
challenges in optimizing performance while preserving
system integrity within cloud-based solutions.

Despite the evident diversity of approaches — from
architectural comparisons and serverless optimization
to financial management and pipeline orchestration —
the literature reveals certain tensions. On one hand,
some studies prioritize technical aspects of optimiza-
tion, while others emphasize financial and organiza-
tional dimensions, creating a gap between innovation
and managerial strategy. Although there is significant
attention to latency reduction and resource efficiency,
issues such as the integration of comprehensive migra-
tion strategies with compliance requirements and the
management of complex dependencies in distributed
data pipelines remain underexplored.

This disconnect highlights the need for further em-
pirical research aimed at harmonizing the technical
and financial facets of cost optimization in the context
of continuously evolving cloud technologies.

The aim of this paper is to explore current strate-
gies for cost optimization in cloud environments sup-
porting large-scale data processing.

The novelty of the study lies in its development of
a model that integrates hybrid and multi-cloud strat-
egies with advanced AI/ML technologies for predictive
resource allocation and optimization. This approach
not only reduces operational costs but also improves
the overall performance of data processing systems —
offering a critical competitive edge for enterprises
undergoing digital transformation. Additionally, the
paper presents original recommendations for imple-
menting cost optimization strategies in large-scale
cloud infrastructures, based on direct practical expe-
rience. These include the design and successful migra-
tion of complex cloud environments and the optimiza-
tion of a multi-cloud platform’s performance.

The central hypothesis proposes that the integrated
application of automation tools, hybrid cloud architec-
tures, and AI/ML-based predictive analytics within
a unified management system can reduce operating ex-
penses while ensuring high flexibility and adaptability
of infrastructure for large-scale data processing.

The research methodology is based on a systematic
review of contemporary literature in this domain.

1. Resource Management and Process Auto-
mation

Efficient resource management and process auto-
mation are foundational to cost optimization in cloud
infrastructures designed for large-scale data process-
ing. A central challenge in this context is achieving
“right-sizing”—the precise allocation of computing
resources to meet actual demand. Overprovisioning
leads to unnecessary costs, whereas optimizing vir-
tual machine configurations can reduce expenses [1].
Monitoring tools such as AWS Cost Explorer, GCP
Billing Reports and Azure Cost Management provide
granular insights into resource consumption, enabling
the timely identification of inefficiencies.

Dynamic auto-scaling mechanisms further enhance
resource efficiency by automatically adjusting the num-
ber of instances based on real-time workload fluctu-
ations. This capability is particularly critical when
processing volumes are unpredictable. Long-term
pricing models like Reserved Instances and Savings
Plans have proven effective for predictable workloads,
offering considerable cost reductions [2].

A summary of key resource management tech-
niques is presented below (Table 1).

The adoption of DevOps practices — particular-
ly those built on Infrastructure as Code (IaC) and
Continuous Integration/Continuous Deployment (CI/
CD) — minimizes manual intervention, shortens de-
ployment cycles, and improves responsiveness to shift-
ing business demands [5]. Moreover, the integration of
infrastructure monitoring and management solutions,
along with third-party tools, ensures resource usage
transparency and facilitates real-time configuration
adjustments. Automation also extends to predictive
analytics systems powered by machine learning, which
enable proactive identification of peak loads and dy-
namic adaptation of resource allocation.

In sum, combining right-sizing practices with pro-
cess automation is essential for achieving optimal effi-
ciency in cloud operations. A systems-oriented strategy
that integrates hybrid and multi-cloud architectures
with automated DevOps workflows not only drives
down costs but also enhances flexibility and resilience
across cloud ecosystems.

Table 1

Comparative analysis of resource management methods

Method Description

Benefits

Right-Sizing
al workload needs

Optimizing virtual machine configurations to match actu- | Reduces overprovisioning, improves ef-

ficiency

Auto-Scaling
workload changes

Automatically adjusts the number of instances based on | Fast adaptation, high scalability

Reserved Instances

Long-term contracts at fixed pricing for predictable usage

Cost stability, predictable spending

Savings Plans

Flexible pricing with fixed rates for resource usage

Flexibility in payment models

Source: adapted from [1]
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2. Hybrid and Multi-Cloud Strategies

The implementation of hybrid and multi-cloud strat-
egies has emerged as a critical direction in cost optimi-
zation for cloud infrastructures supporting large-scale
data processing. By combining on-premises systems
with public cloud resources, organizations can maintain
control over sensitive data while flexibly offloading vari-
able workloads to the cloud [4, 6]. This approach reduces
the total cost of ownership (TCO) by optimizing resource
allocation and enhancing infrastructure resilience.

Multi-cloud strategies — those that distribute work-
loads across multiple cloud providers — further reduce
reliance on any single vendor. This diversification not
only offers access to more competitive pricing models
but also enables organizations to select the most suit-
able services for specific tasks [7]. When combined
with hybrid architectures, multi-cloud approaches
provide additional fault tolerance and allow dynamic
redistribution of workloads during demand spikes —
essential for ensuring system stability in high-volume
data environments.

The integration of hybrid and multi-cloud models
offers the following key advantages:
¢ Flexibility and Adaptability: Hybrid architectures

enable organizations to retain mission-critical sys-
tems on-premises while leveraging cloud resources to
handle fluctuating workloads. This facilitates rapid
responses to changing business requirements.

* Risk Management: Storing sensitive data locally
while processing less critical workloads in the cloud
helps mitigate security risks and reduces dependence
on a single provider.

* Cost Efficiency: By taking advantage of competitive
pricing among cloud vendors, multi-cloud strategies
enable significant cost savings, as supported by em-
pirical evidence [2].

The table below summarizes the comparative fea-
tures of hybrid and multi-cloud strategies:

In summary, hybrid and multi-cloud strategies rep-
resent a holistic approach that enables enterprises to
tailor infrastructure to evolving business demands,
optimize spending, and bolster system resilience.

3. Specifics of Integrating Modern Technolo-
gies for Cost Forecasting and Optimization

One of the key directions in this area is the use of
AI/ML technologies for predictive analytics in cloud
systems. Machine learning algorithms analyze histor-
ical data on resource consumption, identify patterns,
and forecast future workload peaks, allowing infra-
structure configurations to be adjusted in advance[2].
Moreover, AI/ML algorithms enable the detection of
anomalies in resource usage, ensuring timely interven-
tions and realignment of computing capacity.

An essential element of the modern approach is Data-
Ops — a methodology focused on automating the data
lifecycle. DataOps encompasses data flow management,
archiving, and tiered storage strategies, which help op-
timize costs related to data storage and processing [8].
Moreover, integrating monitoring systems with artificial
intelligence algorithms enables the creation of a unified
data stream for analyzing resource usage. These inte-
grated solutions ensure continuous monitoring, automat-
ic detection of inefficiencies, and offer recommendations
for resource redistribution, which further reduces costs
and enhances overall infrastructure resilience [1; 2].

Below is Table 3, which summarizes the technolo-
gies used for forecasting and optimizing costs.

Thus, the integration of advanced technologies such
as AI/ML and DataOps with modern monitoring sys-
tems forms the foundation for a proactive cost man-
agement model in cloud infrastructures. This approach
not only enables significant savings through optimized
resource distribution but also increases system flexibil-
ity and resilience, which is essential for maintaining
competitiveness in large-scale data processing.

The following section presents authorial recom-
mendations for implementing cloud cost optimization
strategies for large-scale data processing, derived from
direct experience. It is necessary to use adaptive de-
mand forecasting algorithms which, through machine
learning and analytical models, allow for accurate esti-
mation of future compute and network requirements.
This proactive approach helps eliminate overprovi-
sioning and optimize the use of cloud services, which

Table 2

Comparative analysis of hybrid and multi-cloud strategies

Parameter

Hybrid Strategy

Multi-Cloud Strategy

Infrastructure Integration

Combines on-premises and cloud resources
for critical and variable workloads

Distributes workloads across multiple cloud
providers

Flexibility

Retains control over core systems while
adapting to shifting business needs

Offers high flexibility and optimal cost-to-per-
formance ratios

Risk Management

Enhances security by keeping sensitive data
on-premises

Reduces vendor lock-in and mitigates the risk
of inflated pricing

Cost Savings

Decreases TCO through workload distribu-
tion

Allows you to save resources due to supplier
competition

Scalability & Resilience

Ensures fault tolerance for critical systems
via local infrastructure

Increases resilience by distributing loads
across multiple platforms

Source: adapted from [2; 6; 7]
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Table 3

Comparative analysis of technologies for forecasting and optimizing costs [1; 2; 8]

flow management

Technology Description Advantages Example of Use
AI/ML for Forecasting | Application of machine learning algo- | Improved forecasting accu- | Forecasting cloud resource
rithms to analyze historical data and | racy utilization
predict peak loads
DataOps Automation of the data lifecycle, in- | Lower storage costs, en-|Data lifecycle optimization

cluding archiving, tiering, and data|hanced data management

in Cloud Infrastructure

Al-Integrated Moni-
toring Systems

Integration of monitoring tools with | Automatic inefficiency de-|Continuous
Al to detect resource usage anomalies | tection, real-time cost cor-|and real-time optimization

monitoring

rection of resource allocation

is particularly critical in environments with rapidly
fluctuating workloads.

The next step is the integration of automated scal-
ability mechanisms that allow resources to be dynam-
ically adjusted to match the evolving data processing
infrastructure. Automation, implemented through au-
to-scaling policies, enables not only rapid response to
workload peaks but also minimizes baseline expenses
during periods of low activity. This, in turn, requires the
deployment of real-time monitoring and cost analytics
systems that utilize advanced visualization and analyt-
ical tools to support timely and well-informed decisions.

Equally important is the adoption of a multi-
layered data management strategy, where distributed
architecture and a microservices approach optimize
the processes of data processing, storage, and trans-
fer. This involves the use of specialized cloud services
tailored to specific types of compute tasks, which helps
significantly reduce operational expenses and increase
overall system performance. At the same time, the
comprehensive integration of services across hybrid
and multi-cloud infrastructures provides the flexibility
to select optimal operational models based on project
specifics and business needs.

This systems-based approach, grounded in experi-
ence and research, enables not only the optimization of

current costs but also the development of a long-term
strategy for sustainable growth and technological mod-
ernization in the context of a rapidly evolving digital
landscape.

Conclusion. This article presents a comprehen-
sive approach to cost optimization in cloud systems for
large-scale data processing, based on the integration of
resource management techniques, process automation,
hybrid and multi-cloud strategies, and advanced fore-
casting technologies powered by AI/ML. The study con-
firms that efficient allocation of computing resources
through right-sizing, automation via IaC and CI/CD,
and the adoption of hybrid and multi-cloud architec-
tures can lead to substantial reductions in operational
costs. In addition, the integration of predictive ana-
lytics and DataOps methodologies enables proactive
infrastructure management, enhancing resilience and
adaptability under dynamic business demands.

The findings hold practical value for organizations
seeking to improve the efficiency of cloud resource utili-
zation in the context of large-scale data processing and
digital transformation. Future research may focus on
developing unified frameworks tailored to the specifics
of different industries, as well as expanding experimen-
tal models to incorporate emerging technological trends
such as edge computing and quantum computing.
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ARCHITECTURAL SOLUTIONS FOR
IMPLEMENTING REAL-TIME APPLICATIONS
IN THE DIGITAL ENVIRONMENT

Summary. This article explores architectural solutions and technological approaches for implementing real-time applica-
tions in the modern digital environment. The relevance of the topic is driven by the rapid growth of streaming data volumes
and the need for their immediate processing, which requires a rethinking of traditional approaches and the application of new
architectural models. The novelty of the research lies in the comprehensive analysis and systematization of various architectural
solutions, such as microservices architecture, event-driven systems (EDA), reactive systems, edge computing, and the use of
streaming platforms (Kafka, RabbitMQ). The paper describes the key requirements for real-time systems, including minimizing
latency, fault tolerance, elasticity, and high throughput. The study examines widely used English-language sources from open
access, including reviews, technical reports, and case studies from companies (Netflix, Amazon, banking systems, and trading
platforms). Special attention is given to analyzing the advantages and disadvantages of each architectural approach, as well as
practical recommendations for their implementation. The conclusion summarizes which combinations of architectural solutions
are most effective for specific types of tasks. This article will be useful for architects, engineers, and specialists working with

high-load real-time systems.
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ntroduction. Traditional architectural approach-

es (such as monolithic servers with periodic batch
processing of data) often do not meet the requirements
of real-time processing. As a result, the industry has
developed new architectural solutions and design pat-
terns. These include microservices architecture, event-
driven architecture, edge computing, the use of message
queues and streaming platforms (Kafka, RabbitMQ,
etc.), reactive systems, and others.

It is necessary to understand which architectural
approaches and solutions enable the creation of appli-
cations capable of operating in real-time in a distrib-
uted digital environment (such as cloud and network
conditions).

This article aims to:

* Analyze the main architectural patterns and tech-
nologies applicable to real-time systems;

* Review examples of real-world applications with
specific latency requirements;

¢ Evaluate the advantages and limitations of various
approaches (e.g., microservices vs monolithic in the
context of real-time; cloud vs edge computing; use of
asynchronous message exchange, etc.).

The relevance of this topic is driven by the rapid
growth in data volumes and the demand for their im-
mediate processing. According to a recent review, an
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increasing number of organizations are complement-
ing traditional batch architectures with streaming
architectures to process data “on the fly” [7]. Real-time
architecture has become a necessary condition for com-
petitiveness in many fields — for example, financial
companies invest in low-latency infrastructure, while
online services invest in ensuring instant user expe-
riences. Therefore, the question of how to correctly
design the architecture of such systems is of signifi-
cant interest both to the scientific community and to
practicing architects.

Materials and Methods. For this review, English-
language academic publications from open access [9]
were used (e.g., the journal Sensors — architectures for
IoT [6]). Specifically, the results of the following sourc-
es were applied: review articles on real-time stream
processing and Big Data [1; 5] (e.g., DZone Refcardz
2023 [8]), industry reports [4] (such as the AWS tech-
nical blog on real-time analytics patterns [10]), as well
as practical case studies described in the blogs of tech
companies (Upsolver, Tinybird, etc.) [7; 11]. Significant
attention was given to the Reactive Manifesto [2—3]
and related materials, which define the principles for
building high-load responsive systems.

The work was conducted as a systematic review of
architectural solutions. A classification of the main
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approaches was created, which formed the basis for

the structure of the results.

Results. Before discussing the architectures, it is
important to clarify what is meant by real-time appli-
cations in the context of the digital (mainly network
and cloud) environment. Unlike strict real-time sys-
tems (such as flight control systems, where there are
strict deadlines in microseconds), most web and busi-
ness applications belong to the class of soft real-time
systems — they aim to minimize processing delays to
ensure high responsiveness but do not have absolute
deadlines. For example, for a user-facing web service,
an interactive response within ~100 milliseconds is
perceived as instantaneous. For a real-time analyt-
ics system, receiving insights in seconds instead of
minutes already provides a business advantage [7].
Therefore, the goal of the architecture is to minimize
latency (time from event/request to response) and en-
sure high throughput (to handle the stream of events).
The main requirements for real-time application ar-
chitectures are:

* Minimizing delays at all stages (input, processing,
output). High-performance communication is used,
and long-blocking operations are avoided.

* Concurrency and parallelism. Often, many events

need to be processed simultaneously, so the architec-

ture must be scalable and support parallel processing

(multithreading, distribution across nodes).

Resilience. Real-time services must operate continu-

ously. A failure of one component should not stop the

entire system — failure isolation and quick recovery

are necessary [3].

Elasticity. The load may increase dramatically

(a surge in events), so the architecture must scale

easily (horizontally in the cloud or using reserves).

Data sequence. In some real-time systems (e.g., fi-

nancial systems), it is important to correctly order

events. The architecture must either guarantee or-
dering or be able to work without strict consistency

(which is simpler for performance but creates logic

complexity) [8].

Considering these requirements, several architec-
tural approaches have emerged in the industry.

Microservices Architecture and its Role
in Real-Time

Microservices is an architectural style where an
application consists of numerous small, independent
services, each of which performs a well-defined func-
tion, and they interact with each other through clear
interfaces (most commonly network APIs) [4]. This
approach became popular thanks to companies like
Netflix and Amazon, who were the first to scale their
monolithic applications into a set of microservices for
better manageability. However, in addition to organi-
zational advantages (division of development across
teams), microservices also provide technical benefits
for real-time systems.

They allow hot components to be scaled inde-
pendently. For instance, if the service responsible for
processing incoming events becomes a bottleneck, it
can be scaled up by running more instances without
affecting other parts of the system. This corresponds
to the requirement for elasticity — resources are added
dynamically to meet load [3].

Microservices often communicate asynchronously
(through message queues, brokers), which supports
resilience and low coupling. Instead of synchronously
calling another module and waiting for a response
(which creates delay and the risk of cascading fail-
ures), a service can send a message and continue work-
ing. This message-driven communication is one of the
principles of reactive systems [3]. It improves decou-
pling of components and allows the system to remain
responsive even when partial issues occur.

In a microservices architecture, it is easier to apply
specialized optimizations for individual services. For
example, a service responsible for caching frequently
requested data can operate in memory (in-memory
store) for instant access, while another service can
write to a reliable storage. The functional separation
facilitates targeted optimization to meet real-time re-
quirements for specific parts.

However, microservices also have drawbacks when
applied to real-time systems.

A call from one microservice to another over the
network can take milliseconds, whereas a function call
within a monolith takes tens of nanoseconds. For sys-
tems that require ultra-low latency (such as algorith-
mic trading), microservices can introduce unacceptable
delays due to network calls. A practical solution is to
minimize the number of hops between services along
the critical path. For example, the critical data flow
is processed within 1-2 services, rather than being
routed through a dozen.

In a distributed microservices environment, per-
forming ACID transactions across services is challeng-
ing. As a result, systems often need to shift to eventual
consistency (where data is eventually synchronized).
This is acceptable for many real-time systems (e.g.,
in an analytics system, instant consistency is not re-
quired, and it is acceptable if the data is updated after
a few seconds). However, for applications like stock
exchanges, more complex mechanisms need to be im-
plemented.

Real-time microservices can generate huge streams
of logs and events. Tracking where the delay occurs
is non-trivial. Distributed tracing systems and queue
monitoring need to be implemented, which increases
infrastructure complexity.

Nevertheless, the experience of large companies
shows that the benefits of microservices outweigh the
challenges when implemented correctly. For example,
Netflix processes trillions of events per day using hun-
dreds of microservices — this architecture has proven
capable of servicing millions of users simultaneously
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with minimal latency (video stream buffering, re-
al-time recommendations, etc.).

Thus, microservices architecture supports real-time
operations through scalability and component isolation
but requires thoughtful interaction design (such as
asynchronous messaging and caching) and significant
engineering support (monitoring) to meet latency re-
quirements. In practice, microservices are often com-
bined with other approaches — such as event-driven
integration through streaming platforms, which will
be discussed further.

Event-Driven Architecture and
Stream Processing

Event-driven architecture (EDA) is an architectur-
al pattern in which the interaction between compo-
nents is built around message-based events. Applica-
tion components generate events (for example, “user
clicked a button,” “sensor sent a new measurement,”
“transaction completed”), and they respond to events
received from other components, often through an in-
termediary — an event bus or message broker. In the
context of real-time systems, EDA plays a central role
because it allows information to be processed immedi-
ately upon the occurrence of an event, without waiting
for scheduled requests. The main elements of EDA
(see Table 1) are:

An example of event-driven architecture is a stock
market data streaming analytics system: incoming
stock quotes are published to a Kafka topic, from
which several services read them concurrently — one
calculates aggregates (e.g., moving averages), another
checks trading strategies, and a third sends notifica-
tions about significant changes to clients. All these
actions happen almost simultaneously with each new
quote arrival, ensuring an “analyze-as-you-go” ap-
proach.

It is worth mentioning the Lambda and Kappa ar-
chitectures — these are big data processing patterns
(see Figure 1).

The Lambda architecture splits processing into two
paths: the batch layer (long-term batch processing for
precise final data) and the speed layer (real-time stream
processing with approximate data). This is an attempt
to combine accuracy with performance. However, this
scheme is complex, leading to the emergence of a sim-
plified version — the Kappa architecture, where only
stream processing is used (everything is treated as a con-
tinuous stream of events). In real-time applications, the
Kappa architecture is more commonly used, especially
with the advent of powerful stream analytics engines
(e.g., Flink, Spark Structured Streaming), which can
deliver results in a matter of seconds or milliseconds,
previously requiring minute-long batch processing [1].

Limitations of EDA. The primary challenge is the
complexity of development. Data resynchronization, the
lack of global transactionality (each service works with
its portion of events), and the complexity of debugging
event sequences can all be problematic. Furthermore,
event-driven systems require thoughtful monitoring —
it is important to track delays in queues and message
“sticking”. Tools such as Kafka Streams or Flink ease
some of these challenges by providing high-level APIs for
event processing (such as counters, time windows, etc.).

In general, event-driven architectures are the cor-
nerstone of real-time systems, allowing for a natural
description of reactive behavior: “received an event —
processed it immediately, triggered new events,” and so
on. Many modern high-load systems are built around
this paradigm.

Reactive Systems
The concept of Reactive Systems combines seve-

ral principles, already discussed, into a unified

Table 1

Key Components and Advantages of Event-Driven Architecture (EDA)

Component /
Advantage

Description

Message queues /
event streams

Infrastructure for transferring events from sources to subscribers. Brokers such as Apache
Kafka, RabbitMQ, AWS Kinesis, and Google Pub/Sub are used. These are optimized for high
throughput and minimal latency. Kafka, in particular, handles millions of messages per second.

Event processors

Independent services (often microservices) that respond to specific events. Each processor exe-
cutes its own logic, such as generating receipts, fraud detection, updating recommendations, etc.
These services work concurrently with the same data.

Loose coupling of com-
ponents

Components do not interact directly — interaction occurs through events. If an event processor
is unavailable, events are stored in queues, ensuring the continuity of other parts of the system.

Asynchrony

No blocking in the processing flow: when specific event handlers are busy, the system continues
to accept new events.

Horizontal scalability

As load increases, new handlers subscribed to the same events are added. Load distribution
occurs automatically, and this approach is especially effective when handling telemetry streams
and other large-scale streaming data.

Event ordering and
retention

Brokers (especially Kafka) store events in logs, allowing for delayed reading. This enables re-
playing streams for debugging or reprocessing, such as when updating algorithms. Logging also
helps mitigate temporary load spikes, preventing data loss.
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Fig. 1. Difference between Kappa and Lambda architectures [1]

development philosophy outlined in the Reactive Man-
ifesto. According to this manifesto, a reactive system
should be Responsive, Resilient, Elastic, and Message-
Driven [2]. Essentially, this is a set of principles for
building distributed real-time systems. The reactive
approach emphasizes:

1. Asynchrony and non-blocking I/0. The use of
tools like reactive programming libraries (RxJava, Re-
actor) enables writing code that does not block threads
while waiting for results, instead using callbacks and
completion events. This increases the number of con-
current operations without increasing the number of
threads. For example, a web server on a reactive stack
(Vert.x, Akka) can handle more requests on a single
core than a traditional server with threads per request.

2. Component isolation and actors. A popular
implementation of the reactive approach is the ac-
tor model, as seen in the Akka Toolkit. Actors are
objects that communicate only by sending messages
and process them sequentially, one at a time. This
guarantees no concurrent conflicts within the actor,
improving reliability. Actors can be easily distributed
across nodes and support transparent recovery (Su-
pervision strategies). This model greatly simplifies
building fault-tolerant systems: if an actor fails, its
parent restarts a new one without causing a global
system crash. Many real-time telecom systems (e.g.,
WhatsApp, based on the Erlang/OTP actor model)
have proven enormous scalability (millions of simul-
taneous connected users) with this architecture.

3. Back-pressure. Reactive systems include mech-
anisms to prevent overload: when a consumer can-
not process events fast enough, it signals the source
to reduce the rate. This is important to ensure that

the system doesn’t get overwhelmed during a flood
of events. In a reactive stack (e.g., Reactive Streams
specification in Java), back-pressure is built-in — con-
sumers request a specific number of elements from the
source, no more.

An example of a reactive system is Netflix’s request-
processing system. They used RxJava to orchestrate
multiple external calls (to recommendation services,
ratings, and databases) while forming the user’s home-
page. The reactive code allowed the system to collect
data asynchronously with minimal delay, and if any
service was slow, the system didn’t completely block,
but could partially display the interface. Another ex-
ample is multiplayer online games. In a multiplayer
game, it is essential that player actions are sent to
others almost instantly. A reactive architecture based
on actors can implement “rooms” (game sessions) as
actors that receive events from players, update the
game state, and send events to all participants. This
approach scales well to hundreds of thousands of
rooms with minimal latency within each one.

Limitations of the Reactive Approach: It is relative-
ly complex for developers used to sequential program-
ming. Debugging asynchronous code is harder. Also,
a strictly reactive approach (e.g., requiring everything
to be done via messages) is not always justified for sim-
ple applications — it can unnecessarily complicate the
system. Therefore, a hybrid approach is often chosen:
critical paths are made reactive, while non-critical
components can be implemented more simply.

In conclusion, reactive architectures are more of
a set of principles and best practices that help build re-
al-time systems that meet the requirements of reliabil-
ity and scalability. In practice, their implementation
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may be based on microservices and events, but with
the use of reactive frameworks and tools that ensure
non-blocking operations.

Distributed Processing at the Edge

The classical approach of sending all data to the
cloud or a data center can lead to unacceptable delays,
especially when data sources are far away or when in-
stant reactions are required (e.g., equipment control).
Edge computing is an architectural solution where part
of the computation is moved as close as possible to the
data source, to the “edge” of the network. These can be
local servers within the same network as the sensors,
or directly smart devices/gateways capable of perform-
ing computations. Edge architecture reduces network
latency. For example, in an industrial facility, machine
sensors are connected to a local edge server, and vibra-
tion analysis is performed on it in real-time. Only the
results or significant events are sent to the cloud for
long-term storage. If all the data were sent to the cloud,
the transmission + processing delay could be more than
what is acceptable for preventing an accident. In fact,
researchers note that for time-critical IToT (Industrial
Internet of Things) applications, the use of edge com-
ponents is a necessary condition; otherwise, even small
network delays can lead to critical situations [6; 9].

Cloud
layer
Cloud/da'ta center
layer
Fog nodes
s WL P
Edge ~ ~— ~
layer @ W [

Edge devices

Fig. 2. Edge-to-Cloud Architecture Layers [5]
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Architecturally, edge computing typically works in
tandem with the cloud, forming a multi-tier architec-
ture (see Figure 2).

In Figure 2, the data flows are indicated by arrows:
most of the data is processed at the middle layer (closer
to the source), and only a portion is transmitted to the
cloud. This architecture reduces latency and unloads
the main network channels (Image: Psenda38, CCO0).
Edge architecture is widely used in 5G/6G networks,
where the concept of Multi-access Edge Computing
(MEC) involves placing servers directly within the tele-
communications operator’s infrastructure, near base
stations. This allows, for example, streaming gaming
services to place game servers closer to the player,
achieving minimal ping. In 5G deployments, operators
are collaborating with cloud companies to provide edge
computing as a service.

Limitations of the Edge Approach: The need to
deploy and maintain a large number of distributed
nodes (which is more complex than simply keeping ev-
erything in one data center), potential security issues
(since many nodes on the perimeter need protection),
and the fact that edge often has limited computation-
al resources (you can’t infinitely increase algorithm
complexity on a small node). Therefore, the architec-
tural solution typically is as follows: critical parts of
the logic (such as pre-filtering, simple ML models for
event detection) reside at the edge, while heavy pro-
cessing (complex analytics, model training) is done in
the cloud, where there are no resource limitations [6].

Examples of Architectures and
Their Effectiveness

To link the discussed solutions with practice, let’s
consider several examples of real-time applications
and the architectural solutions applied (see Table 2).

These examples show that combining multiple ap-
proaches is common. Microservices and actors can
be combined with event-driven connectivity; edge
computing can work alongside cloud streaming. A re-
al-time system architect must combine tools based on
the best fit for the specific task’s requirements. A clear
illustration of the value of real-time approaches is the
“data value vs time” graph (Figure 3). It shows that
immediately after generation, data holds the highest
value for business (for example, knowing that a user
is currently viewing a product is highly valuable for
showing relevant ads), but over time, its value expo-
nentially decreases [11]. Real-time architectures allow
benefits to be extracted while the data is “hot.” This
principle drives investments in the architectural solu-
tions described.

The green curve shows that data is most valuable
immediately after it is generated, and then the value
of the information quickly declines. The area on the
left (highlighted in blue) represents the time interval
during which real-time analytics can extract maxi-
mum benefit, before the data “cools down.” Real-time
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Table 2
Examples of real-time applications and the applied architectural solutions
Example Requirement Solution Archltectu?e / Result
Technologies

in a bank

Fraud monitoring

Check each transac-
tion for fraud in mil-
liseconds before ap-
proval

Transaction stream via
Kafka, parallel fraud
checks by microservices
using different rules

Event-driven pipeline,
microservices, in-mem-
ory session store

<50 ms per transac-
tion, fault tolerance

Social network /
news platform

Immediate delivery of
new posts to millions

Fan-out events via
queue, shard subscribers

Pub-sub model, dis-
tributed queues (e.g.,
HDFS + Earlybird),
load balancing

Delivery delay of hun-
dreds of ms at high vo-
lumes

Actor model: one actor

of subscribers across servers
Cryptocurrency |Process hundreds of
exchange thousands of requests

per trading instrument,

Actors on a cluster, pub-
sub via broker (e.g.,

Sequence and execu-
tion speed (within ms)

per second with mini-
mal delay

order = message

NATS.io), in-memory
processing

Source: compiled by the author based on their own research

architectures are aimed at processing data during this
critical early phase.

Conclusion. Architectural decisions are a key
factor in the successful implementation of real-time
applications. The conducted review allows for the fol-
lowing conclusions:

1. Asynchronous distributed architectures domi-
nate in digital real-time systems. The microservices
approach, combined with event-driven communica-
tions, has proven effective in ensuring low latency and
high scalability. Such systems can remain responsive
even under heavy loads due to parallel processing and
component isolation.

2. Reactive principles (Responsive, Resilient, Elastic,
Message-Driven) provide guidelines for design. In prac-
tice, this means: using queues and non-blocking I/O,

implementing fault tolerance mechanisms (replication,
automatic service restart), horizontal scaling based on
load, and service interactions through asynchronous
messaging. Implementing these principles (e.g., the
Akka actor model) enables the creation of systems that
continue to function correctly despite node failures and
can easily scale to handle increased event traffic.

3. Edge computing is an important component of
real-time solutions when minimizing network latency
or ensuring local autonomy is required. Offloading part
of the computation to the edge of the network (at fac-
tories, devices, or 5G MEC nodes) significantly reduc-
es response time for critical applications (industrial
control, autopilots, etc.). This architectural solution is
recommended when the “physics” of data transmission
(light speed, network hops) becomes a limiting factor.

Real-time analytics

Value

Data

<o

Time

Fig. 3. Schematic representation of the decline in data value over time [11]
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4. Compromises are inevitable. Distributed re-
al-time systems must balance data consistency and
availability (according to the CAP theorem). A practi-
cal takeaway for developers is to identify in advance
where strict consistency can be sacrificed for perfor-
mance. For example, caching data on different nodes
may lead to discrepancies of a few milliseconds — is
this acceptable? For most user applications, yes; for
financial calculations, probably not. The architecture
should account for these requirements.

Examples have shown the effectiveness of patterns.
Thanks to event-driven architecture, financial systems
can detect fraud within tens of milliseconds, while social
networks can spread messages almost instantaneous-
ly around the world. This has resulted in a significant
advantage: companies can make decisions and respond
“on the freshest data,” improving service quality and
gaining competitive advantages (e.g., a more personalized
user experience based on current actions, not yesterday’s).

Practical recommendations: When designing
a real-time application, one should: analyze the na-
ture of the load (constant flow vs. event bursts) and
choose an architecture capable of scaling dynami-
cally (microservices + queue); identify components
that are critical for latency — place them as close
to the data source as possible and implement them
with the fastest technologies (e.g., C++ service on the
edge); use ready-made high-performance solutions:
distributed streaming platforms (Kafka, Pulsar)
for event exchange, in-memory data grids (Redis,
Hazelcast) for caching hot data, asynchronous web
servers for the frontend; integrate monitoring and
back-pressure from the start. Without this, there is
a risk that the system will only perform well up to
a certain load threshold and then enter a degradation
mode. A well-designed architecture ensures smooth
degradation (disabling secondary features) instead
of a crash.
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AOCMAXEHHSA BNJINBY 3ACTOCYBAHHA
TEXHOJIOTIN BIPTYANI3ALIT HA NPOAYKTUBHICTb
OBYNCIEHDb HA POBOYUX BY3/1AX
ObYNCIIOBAJIbHUX KJIACTEPIB

RESEARCH ON THE IMPACT OF THE APPLICATION
OF VIRTUALIZATION TECHNOLOGIES ON
THE PRODUCTIVITY OF COMPUTATIONS ON
WORKER NODES OF COMPUTING CLUSTERS

AHoTauis. Y poboTi npegcTaB/ieHo KOMIIeKCHe gOCNigxKeHHs BIIMBY TeXHO02ii BipTyanisavii, KoHTeiHepu3auii Ta op-
KecTpauii Ha MpogyKTUBHICTb 064MCIeHb HO pobo4mX By3/1aX 004YMC/IIOBAIbHUX KAACTepiB. B ymoBax 3poctatoumx notped y
BUCOKONPOGYKTMBHUX OOYNCIEHHSIX /1Sl HAYKOBMX Ta Oi3HeC-3aCTOCYBAHb AKTYA/IbHUM 3QIMILAETHCSA NUTAHHS ONTUMAIbHO0
BUOOPY IHPPACTPYKTYPHUX TeXHOORIN, siki 3abe3nedyoTb 6ANAHCY MiX 2HYYKICTIO yrpas/iHHS pecypcamm Ta 36epexxeHHsIM
MAKCMMAbHOI 00YNCIIOBAILHOI NOTY)KHOCTI. [JOCNIg)KeHHs 30CepegiKyeTbCsl HA MOPIBHSIbHOMY QHAI3i YOTMPLOX MOMy/ISIPHNX
BigKpUTMX pilueHb: OpenStack sik MpegcTaBHMKa TexHO/I02ik MoBHOI BipTyanisauii, Nomad sik MpegcTaBHUKA KOHTENHEepHNX
TexHonoei, OpenNebula sik anbTepHaTMBHO20 pileHHs BipTyanizauii Ta OpenShift sik naatopmm opkecTpauii KoHTeliHepiB
Ha 6a3i Kubernetes. Po327gaeTbCsl ixHili BB HA MPOGyKTUBHICTb y MOPiBHsIHHI 3 6a30BoI0 KOHi2ypauieto 6e3 BipTyanizauii
(Baremetal) 3 MeTOI BM3HAYeHHS KibKiCHUX MOKA3HWKIB 3HVKEeHHs] MPOgYKTUBHOCTI g/Isl KOXHOI 3 TexHo/noeii. MeTogoso-
2i4HOI0 OCHOBOIO JOCNIgXKeHHs € pO3p0o0IeHii aBTOPOM KOMIIEKCHUI MigXig go TeCTYBAHHS, LLO BKIIOYAE OLIHKY K/IOHYOBMX
acnekTiB NpogyKTUBHOCTI 00YNCIIOBANIbHUX CUCTeM. [1151 OLiHKM 0OYMCIIOBA/ILHOI NOTY)KHOCTI BUKOPUCTOBYIOTbCS Criewiaizo-
BaHi beHumapku HEPscore Ta Linpack HPL, siki € BUSHGHUMM CTAHGApTAMK B 2aNy3i BUCOKOMPOGYKTUBHUX 004MCAEHDb. [1ns
3abe3neqeHHs1 JOCTOBIPHOCTI pe3y/ibTATIB yCi TeCT BUKOHYIOTbCS HA IJeHTMYHOMY anapaTtHoMy 3abe3neyeHHi 3 0gHAKOBOIO
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onepauwiriHoto cuctemoto. OcobmBa ysaza B poboTi MPUGINAETLCA AHANI3Y Pe3yNbTATIB 3 TOYKM 30PY MPAKTMYHOR0 3ACTOCYBAH-
HSl gOC/IgXKYBAHNX TEXHOMORIN y Pi3HMX CLieHapisix BUKOPUCTAHHS. Ha OCHOBi OTpUMaHmx gaHmx GopmyioTbcs pekoMeHgawii
1j0go Bubopy onTUMAIbHUX TEXHOJI02ii /1Sl Pi3HUX TUMIB BUCOKOMPOGYKTUBHMX 00YNCIIOBANIbHUX KNACTEPIB 3A/1€XHO Big IXHIX
cneungiuHMx BUMO2 Ta NpiopuTeTiB. JOCAiIGKEHHS! MAe 3Ha4Hy MPAKTUYHY LiHHICTb Gs HAOYKOBUX YCTAHOB T4 KOMePLiiHMX
Op2aHi3auis, sIKi MNAHYI0Tb PO320PTAHHS BAACHUX XMAPHUX iHPPACTPYKTYp §/151 BACOKONPOGYKTUBHMX 0B4MC/IeHb, gONoMaza-
1041 iM MpWiMaTi 0bfPYHTOBAHI PillieHHs 1ogo BMOOPY TexHOM0zik 3 YpaxyBaHHSIM KOMIPOMICIB MiX 2HYYKICTIO YrpaBaiHHS
pecypcamu Ta MaKCMMa/IbHOK 004MNCIIOBAIbHOIO MPOGYKTUBHICTIO.

KntoyoBi cnoBa: B1ucokonpogyKTnBHi 064MNCIeHHS, BIpTyani3auis, KOHTeyiHepu3avis, OpkecTpawisi, 004nCIOBA/IbHI KNACTe-
pu, OpenStack, Nomad, OpenNebula, OpenShift, HEPscore, Linpack, FIO, Iperf3, nopiBHsiibHWI QHAAI3, NPOGYKTUBHICTb 064MC-
JleHb, UCKOBA MigCMCTeMa, MepexeBi XapakTepuCTKu, MPUBATHI XMAPHI IHPPacTpykTypu.

Summary. The paper presents comprehensive research on the impact of virtualization, containerization, and orchestration
technologies on computing performance on workstations of computing clusters. In the context of growing needs for high-perfor-
mance computing for scientific and business applications, the issue of optimal choice of infrastructure technologies that provide
a balance between resource management flexibility and maintaining maximum computing power remains relevant. The research
focuses on a comparative analysis of four popular open solutions: OpenStack as a representative of full virtualization technolo-
gies, Nomad as a representative of container technologies, OpenNebula as an alternative virtualization solution, and OpenShift
as a container orchestration platform based on Kubernetes. Their impact on performance is considered in comparison with the
basic configuration without virtualization (Baremetal) to determine quantitative indicators of performance reduction for each
of the technologies. The methodological basis of the study is a comprehensive testing approach developed by the author, which
includes an assessment of key aspects of computing system performance. To assess computing power, specialized benchmarks
HEPscore and Linpack HPL are used, which are recognized standards in the field of high-performance computing. To ensure the
reliability of the results, all tests are performed on identical hardware with the same operating system. Particular attention is
paid to the analysis of the results from the point of view of the practical application of the technologies studied in various us-
age scenarios. Based on the data obtained, recommendations are formed on the selection of optimal technologies for different
types of high-performance computing clusters, depending on their specific requirements and priorities. The study has significant
practical value for scientific institutions and commercial organizations that plan to deploy their own cloud infrastructures for
high-performance computing, helping them make informed decisions on the choice of technologies, considering the trade-offs
between resource management flexibility and maximum computing performance.

Key words: high-performance computing, virtualization, containerization, orchestration, computing clusters, OpenStack,
Nomad, OpenNebula, OpenShift, HEPscore, Linpack, FIO, Iperf3, comparative analysis, computing performance, disk subsystem,
network characteristics, private cloud infrastructures.

HOCTaHOBKa npo6iemu. B ymoBax cyuacHux 00-
YYCJII0BAJIBHUX ITOTpe6 Hayku Ta 0idHecy BUOip
Kparoi iHppacTPyKTYPH /IS BUCOKOTIPOIYKTUBHUX
00UYMCIIeHD CTa€ KPUTUIHUM (PAKTOPOM 3a0e3eUeHHs
LIBUIKOCTI TA €(PEKTUBHOCTI JOCJIIKEeHb Ta OIePaLiiiHOoL
MIAIBHOCTI. XMapHI TeXHOJIOTIT, BipTyaJli3allis Ta KOH-
TelfHepU3aIliA TPONOHYIOTh PIBHOMAaHITHI MOYKJIMBOCT1
IUIA OpraHisalii 00UYnCcITIIOBAILHIUX CEPEIOBUIIL, IIPOTE
IXHil BIUIMB HA TPOAYKTUBHICTh 3aJIUIIAETHCA HEI0-
CTaTHBO BUCBITIIEHUM y HAYKOBIl JriTepaTypi.

3pocTaHHA OTPe6 ¥ BUCOKOIIPOAYKTUBHUX 00UIC-
JIEHHAX BUMArae IepeBeieHHA KOMIT TePHIX CHCTEM Ha
VIIpaBJIIHHA pecypcaMu uepes miarGopMu OpKecTpartii
KOpHTeliHepu3allii Ta Bipryasisarii. I[lonpu akTuBHe
Bukopucranua texuojoriii OpenStack, OpenShift,
Nomad i OpenNebula y xmapuux cepemosuiax, Bif-
CYTHI KOMILIEKCHI TIOC/TiPKeHHSA, AKi 6 TOPiBHIOBAJIH 1X
BILIMB HAa MPOAYKTUBHICTH Ta (DOPMYyBaIU PO3yMIHHS
HaOJIVDKEHUX ITOKA3HUKIB 3MEHIIIEHHA ITPOyKTUBHOCTI
IJIA KOYKHOI 3 IIUX CHUCTEM.

Oco6,11MBO BAYKJIMBUM € ITUTAHHA BUSHAYEHHA KOM-
ITPOMICIB MisK THYUYKICTIO IHQPACTPYKTYpH Ta 11 BILIN-
BY Ha 00YMCJTIOBAJILHY TTOTY?KHICTh TPU BUKOPUCTAHHI
PIBHUX MIXOMIB 10 YIIPABIIHHA 00YMCIIIOBAIBHUMU

144

pecypcamMu — BiJI IIOBHOI BipTyasTisailrii Jo KOHTeHepu-
sarrii. Takuii aHaTi3 T03BOJIUTH HAYKOBIAM Ta 1HKEHe-
pam poOuTH 06T pyHTOBAHMI BUOIp iHGPACTPYKTYPHUX
pillleHb, BpaX0OBYIOUH IXHI CIeru(iuHi ToTpedu Ta mpi-
OPUTETH Y BUCOKOIIPOAYKTUBHUX 00UNCICHHAX.

s BupilieHHs 11i€l TpobsieMu HeoOXiTHO ITPOBECTH
KOMILIEKCHE TeCTYBAHHA KJIIOUOBUX ACIEKTIB ITPOIYK-
THUBHOCTI CUCTEMU IIPU BUKOPUCTAHHI Pi3HUX TEXHOJIO0-
riif BipTyasisarii Ta Koureiinepusartii. [le Bumarae pos-
POOKM METOOUKH TTOPiBHAIBLHOTO aHAJTIZY, 110 JO3BOJIUTH
OILIIHUTH BIUIMB XMAPHUX TLIAT(OPM Ta 3aCTOCYBaHb HA
00UMCITIOBAIILHY ITOTYKHICTh, €(eKTUBHICTE TUCKOBOI
OiJICUCTEMU Ta MEPErKeBl XapaKTEePUCTUKU KOKHOTO
PIllIeHHSA /1A OTPUMAHHSA TOBHOI KAPTUHU 1X BILIUBY
Ha po00Ty 00UMCITIOBAJILHOI CUCTEMH.

AnaJtia ocTaHHIX DOCTIIKEeHb i myOGJIiKaIii.
BaxnuBi acnekTu po6oTH XMapHUX TEXHOJIOTIH Ta
mraTdopM BipTyasisallii IeTaibHO PO3TVIAAAITHCSA
B JIOKYMEHTAIIil TTPOBIJHUX PO3POOHUKIB TAKUX pi-
IIeHb. S0KpeMa, OCHOBHI IIPUHITUITH (DyHKITIOHYBAHHSA
Ta posropranusa OpenStack npeacrasieni Ha oQiliii-
HOMY caiiti mpoekry [1] Ta y dyHmameHTanbHill po6oTi
Pepple K. [2], axa 3ayumraeTbecss akKTyaIbHUM TI0CI0-
HUKOM 3 apXiTeKTypH Ii€l ruiardopmu. AHAIOTIUHO,
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moxymenrairisa HashiCorp [3] meTansro BrCBiTIIOE 0CO-
0JIMBOCTI HAJIAIITYBaHHA Ta BUKoprucTtaHud Nomad sk
TexXHOJIOTi1 opKecTparii KouTeiitHepiB. OyHKITIOHAIBHL
mosxstuBocti OpenNebula sk iHCTpyMeHTY yupasiiH-
HA XMapHOI0 1HPPaACTPYKTYypPOIO AOKJIAAHO OIHCAHI
Ha ogirmiiinomy pecypci [4], a mokymenrariia Red Hat
Developers [5] ripencrasiisie OBHUI OTIIAL APXITEKTYP-
Hux ocobsmmBocTeit OpenShift ta ii mepesar y mopiBHAH-
Hi 3 6asoBumu pimenuaamu Kubernetes. ITpore B mux
IKepesiaXx HeIoCTaTHBO BUCBIT/ICHI MUTAHHA KiJIbKiC-
HOTO BILUTMBY JJAHUX TE€XHOJIOTiH Ha MPOIYKTUBHICTD 00-
YHCIIOBAJIBHUX CUCTEM. ¥ KOHTEKCTI OI[IHIOBAHHSA IIPO-
JYKTUBHOCTI BUCOKOTIPOYKTUBHUX OOUMCJTFOBAJIBHUX
cucreM BaskuBuMu € podotu Giordano D. Ta crisasTo-
piB [6], Axi pospobuu i ortucanu 6erumapk HEPScore,
CIIeIiaJIbHO ITPU3HAYEHUH IS OI[IHKNA 00UMCITIOBAJIb-
HUX CHCTEM, 1[0 BUKOPUCTOBYIOTHCA ¥ (PisUIli BUCOKUX
eHepriii. JIJisa 3arajbHOT OI[IHKK 00YMCITIOBAJILHOI T10-
TYsKHOCTI IIMPOKO BUKOpHCTOByeThbesA Linpack HPL,
JleTaJibHO omucanuii y pobori Petitet A. Ta criBaBTOpiB
[7], Axkuit cTaB iHAYCTPiaIbHUM CTAHAAPTOM JJIA I10-
PIBHAHHA BUCOKOIIPOAYKTUBHUX cucTeM. MeToguku
BUMIPIOBAHHA MEPEKEBOl MPOAYKTUBHOCTI B XMapPHUX
cepeqoBUINAX MOKJIAIHO BUCBITJIEHI B MOCIIIKEHHI
Phanekham D., Zaber M. i Nair S. [8], ne aBropu mpea-
crasisaoTh PerfKit Benchmarker sk incrpyment piis
KOMILJIEKCHOI OI[IHKKM MEPEeyKeBUX XapaKkrepucTuk. s
OLIIHKYU MPOIYKTUBHOCTI OTIepalliii BBeeHHA-BUBEIEHHSA
Korn D. G. i Vo K.-P. [9] mpomoHy0Th METOI0JIOTIIO Ta
IHCTPYMeHTAPIiH, AKHUI T03BOJISIE BUMIPIOBATH e()eKTHB-
HICTBL JUCKOBOI IIIICHCTEeMMU.

Hespaskarouu Ha 3HAUHUI 00CAT JOCJII/TKEHD y Ta-
JIy3i XMapHUX TE€XHOJIOTI, BipTyaTisarlii Ta KOHTelHe-
pusailii, KOMIUIEKCHUI MOPiBHAJBHUI aHAJi3 BILIUBY
PIBHUX TEXHOJIOTIN HA MPOAYKTUBHICTH 00YKCIIOBAIb-
HUX CHUCTEM 3aJINNIAETHCA HEIO0CTAaTHHO BUCBITJIEHUM
y HayKoBii jriteparypi. BimcyTHi cucremHi moctimkeH-
HA, AKl 6 KUTBKICHO OITIHIOBAJIM BIJIUB Ha MPOIYKTUB-
HICTb BUKOPUCTAHHA PISHUX TEXHOJIOTiH Ta hopmyBa-
JI peKOMeH/IAITii 1mo/10 iX e(peKTUBHOI0 3aCTOCYBAHHS
B KOHTEKCT1 BUCOKOITPOAYKTUBHUX 00UKCIIEHB.

Mera cTaTTi — JOCTIHKEeHHSA BIUINBY Pi3HUX TeX-
HOJIOTI# Ta 3aco0iB BipTyaJsisarlii Ha MPOAYKTUBHICTh
po06oTH Ta OI[IHKA 3ACTOCOBHOCTI 3raIlaHUX TeXHOJIOTIH
Y BUCOKOIPOAYKTUBHUX 00UMCITIOBAIBHUX KJIacTepax.

Buxsian ocHOBHOTro MaTepiaity. 3a pesysraraMmu
IIPOBEEHOr0 TeCTYBAHHA KOKHOI TEXHOJIOTII 6eHUMap-
kamu HEP-score B xinbrocti 20 pasie Ta Linpack HPL
o 50 pasiBs, 6yJi0 copMoOBaHO TAGIINII, HATIOBHEH] 3HA-
YEeHHAMU OTPUMAHUX XaPAKTEPUCTUK KOKHOTO TECTY.
3 maHWX pesysbTaTiB TeCTiB 0yJI0 00YMCIEHO CepeIHi
3HAUYEHHH, 1110 IPEeCTaBIeH] HATaJN B po6OTi y BUTIA/L
HOPIBHAJILHUX AiarpaM. Y KOKHIlU giarpami mpu Io-
PIBHAHHI Ta aHaJIi31 JAaHUX BUKOHYIOTHCA MTPOMIKHI
BUCHOBKH J1J1A 3aTOCTPEHHA YBaru Yntadya Ha KPUTUYHO
BaIKJIMBUX ACIIEKTAX HOCIIIKCeHHA.

Hns 3abesneuenHs 00 €KTUBHOCTI Ta BCeOIUHOCTI
OLIIHKY BILIMBY PiBHUX TEXHOJIOTiH BipTyaJrizarlii Ha

MPOAYKTUBHICTb 00YKCITIOBAIBHUX CUCTEM 0YJI0 BUKO-

PUCTAHO KOMIIJIEKCHUU MiJIXiJT IO TECTYBAaHHA:

CepemoBuIle TeCTyBaHHA:

* Bci TecTy IpoBOAMIINUCH HA 1IEHTUYHOMY aniapaTHOMY
3abe3reyeHHi.

* BukopucroByBasiacs omepariitina cucrema Ubuntu
LTS 24.04.02.

¢ Koudiryparria Bcix miaTgopm 3aificHioBaIach 3a
PEKOMEH/I0BAHUMHU TTapaMeTpamMu BUPOOHUKIB.

e J1J1s1 KOXKHOI TeXToJIorii OyJI0 3amyIIeHo 110 2 KOHTEH-
Hepa ab0 BipTyaJbHUX CEPEIOBUIIA IO ITPAI[IOBAIN
IIiJ] 4ac BCIX TECTIB B 3AJICKHOCTI Bl MOMKJIMBOCTEI
TEXHOJIOTI] JIJIA CTBOPEHHSA G1JIbII PeaJIbHUX YMOB
BUKOPUCTAHHA.

CucremMa TecTyBaHHS Ta METPUKHU 00UMCIIIOBAIIb-
HOI TIPOAYKTUBHOCTI B JTaHii POIOOTI IIpPeiCTaBJIEH1
Yy BUIVIAAIL TECTiB IPOAYKTUBHOCTI Ta IX MOKA3HUKIB.
HEP-score — rastyseBuii cTaHAapT [J1A OI[IHKU BUCOKO-
eHepreTUUHUX Qismunux obumciaens. Linpack HPL —
kaacuuHnii 6enumapk 1A ominkn FLOPS (omeparriit
3 TUTABAIOYOI0 KOMOIO 332 CEKYH/IY) II[0 OJTHOYACHO HAA€
1 yac BUKOHAHHA 1 MOKA3HUKU PE3yJIETATIB TECTY IO €
3aJIeKHUMU OJMH BIiJ] OJTHOIO.

3aJisa MpoBeNeHHA aHaJlidy JaHUX Bi0yBaeTbCsA
CTBOPEHHSA 32 OTPUMAHUMU JJAHUMHU TpadikiB-giarpam
PEeCTaBJIEHUX y BUTJIANI PUCCYHKIB, 1[0 HAABHO Jie-
MOHCTPYIOTH Pi3HUII0 y BIIJINBI Ha NPOXYKTHUBHICTH
Pi3HUX TEXHOJIOTIH.

IIpencrasiena giarpama «<hep-score23» na Puc. 1
UTIOCTPYE TTOPIBHABHUN aHaJIi3 00YMCIIFOBAIBHOI ITPO-
JYKTUBHOCTI PiBHUX TEXHOJIOTIH BipTyaJTi3allii Ta KOH-
TeliHepU3aIlii 3 BUKOPUCTAHHAM CIIeI[iajli30BaHOr0
6enumapka HEPscore, sxuii pospo0iieHuii 1A OI[iHKI
BUCOKOIPOIYKTUBHUX 00UUCIIEHb.

Ha giarpami Burkoprcrano gopmar «box plot» (Amuk
3 BycaMu), AKUU ITIOKa3Ye:

* Memianue sHaueHHA (FOPHU30HTAJIBHA JIIHIA BCEPeIUHI
OPAMOKYTHUKA).

¢ MizkKBapTWJIbHUU po3Max (BUCOTA IMIPAMOKYTHUKA)

¢ MiniMaJipbHI Ta MaKCUMAaJIbHI 3HaUeHHA (Byca).

* Oxpemi BUKHAY (TOYKH 11032 BycaMu, AKIIO TAKI €)

ITopiBHAHHA mIaTdOPM:

Baremetal (cuniit) — ~120 — 6aJiiB e 6a308a KOH-
(iryparria 6es Bipryasrisariii, Ta KOHTeHepHU3aIlii AKa
CJIyTye eTaJIOHOM JJiA mopiBHAHHA. [laHa TexHoo0TiA
IEeMOHCTPYe HAWBUILY IIPOAYKTUBHICTE cepel YCixX
TecToBaHUX cepemoBulll. HatuBHa cucTemMa Mae HeBe-
JIUKUI PO3KUJT Pe3YJIbTATIB, 110 CBIAYUTH PO CTA01Ib-
HICTh BUMipPIOBAHb.

Nomad (:xoBTuit) — ~119 6asiB, T0Ka3ye pe3ysIbTaT
vy 99% Big 6230BO1 IPOAYKTUBHOCTI (BTpara Bchoro 1%)
IIa TexmosoTiA Mae Ay:ke MOMIOHUI PO3KU[ 3HAUEHb
o Baremetal unm minTBepmKye BUCOKy eheKTUBHICTh
TexXHOoJIOr1l KoHTelHepusarii Nomad mjia BUCKOIpO-
IYKTUBHUX 00UUCJTIOBAJIBHUX Ta KJIACTEPHUX CUCTEM.

Openshift (momapanuesuii) — ~109 Gastis, JeMoH-
CTpye TPOAYKTUBHICTD HA piBHiI 91% Bim Baremetal
Ta Mae Oemo OLIBINNI PO3KUI 3HAUEHDb IIOPIBHIHO
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Puc. 1. InrocTpartiia giarpaMu «AmuK 3 BycaMu» IOPiBHAHHA ITOKA3HUKIB OTPUMAHUX B peaysibraTi podotu Tecty Hep-score

3 Baremetal i Nomad. Ak miiardopma Koureiinepusa-
1ii/opkecTparlii IoKasye moMipHe SHUMKEHHS ITPOIyK-
TUBHOCTI.

OpenNebula (3enennii) — ~105 6asiB — 3a06esme-
aye 87% npOAyKTUBHOCTI Bifl 6a30BO1 CHCTEMU Ta Mae
TMIOMITHO OiJIBIIUIT PO3KU PE3yJIbTATIB, 10 CBITYUTH
PO MEHIIy CTa0lJIbHICTh POOOTH Ta BUMIipIOBaHb. 1K
TEXHOJIOTIA BipTyaJridallil mokasye Kpalili pe3yjabTraTy,
uisxx Openstack.

Openstack (uepBoumuii) — ~93 Gajy, HAMHIKYIA TIPO-
IYKTUBHICTB CEpPeJ] YCiX TeCTOBAHUX TEXHOJIOTI 77% Bif
Baremetal, To6T0 BTpaTra mpogyKTUBHOCTI 06UMCIIEHb
Ta POOIT 1[0 3aJIeKATh Bi poOOTH Ipoliecopa CTaHO-
BUTH 0;1m3bK0 23%. Openstack memomcTpye cTadiib-
HUU PO3KUJ Pe3yJIbTATIB, ajie 3 HAWHIKUINUM CepeqHIM
BHAYEHHAM.

Kowureiinepni texuosorii (Nomad, Openshift) sa-
6e31euyI0Th CyTTEBO BUIILY ITPOIYKTUBHICTD ITOPiBHAHO
3 TexHoJIoriAMY moBHOI BipTyasmisalii (OpenNebula,
Openstack) [1J1s1 BUCOKOTIPOIYKTUBHUX O0UHCIIEHb.

Nomad Ak TexHOJI0Tis TOKa3ye 0CO0JTMBO XOPOIITHEA
pesyJIbTaT MOPIiBHAHO 3 IHIIUMU IITaTGopMaMu, AKUI
MIPAKTUYHO HE MA€ BTPAT ITPOAYKTUBHOCTI 00UUCIIEHb,
1110 3aJIeKATh BiJl POOOTH IIPoIlecopa, IIOPIBHAHO 3 Ha-
THUBHOIO CCTEMOI0, II[0 POOUTH 100 IIPUBAOIUBUM BU-
oopom miia HPC-uaBanTaxeHsb.

HiarpaMa 4iTKO J€MOHCTpY€E IPaJallilo 3HUKEHHA
MPOAYKTUBHOCTI BiJi HATUBHOI CUCTEMU Uepe3 KOHTEMH-
HEPHI pillleHHsA 0 PillleHb 3 TIOBHO BipTyaJTidalliero.

s oprauisariiii, je KpUTUYHUM € 30eperKeHHA
MaKCUMAaJIbHOI 00YMCITIOBAIBHOT HOTYKHOCTI, PEKO-
MEeHI0BAaHUMHU pimeHHAMHU OyayTh Baremetal aGo
Nomad, Toai AK iHIII TEXHOJIOTII BAPTO PO3TIANATH
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JIWIIIE Y BUTIAAKAX, KOJIM IXHI I0IATKOBI (DYHKITIOHAIBH]
MOKJIMBOCTI TTIePEKPUBAIOTH BTPATU B TIPOYKTUBHOCTI.

IIpencrasiena miarpama sobpaskeHa Ha Puc. 2 Bi-
mobpaskae pesyJibTaTu TeCTYBaHHA MPOAYKTUBHOCTI
Pi3HUX TEXHOJIOTIH BipTyasIisallii Ta KOHTelHepu3arii
3a goromoroi O6enumapka Linpack HPL, akuit Bu-
Miproe obuuciioBanpHy noryxHict y GFLOPS (ri-
ragJIorc — MiJIbAPSY OIIePALiiil 3 ILJIABAIOYOK KOMOIO
3a CEKYHIY).

Baremetal (cuniit) — ~170 GFLOPS, 6azosa a6o ua-
TUBHA cucTeMa 6e3 BipTyaJtisallii JeMOHCTPYe HABUIILY
npoayKTuBHICTE. Mae myske MasInii po3KUJT Pe3ysIbTaTiB,
IO CBiTYUTH PO CTAOIIBHO BHUCOKY ITPOAYKTUBHICTD.
Coy:xutsb eranorom (100%) njid HOpiBHAHHA 3 iHITUMEA
TEXHOJIOTLIMU.

Nomad (sxoBTuit) — ~166 GFLOPS, moxasye mpo-
NYKTUBHICTH Ha piBHI 98% Bix 6230B01 crcTeMH, Ta Mae
OJIMH BUKWJ 31 3HIIKEHOI MPOAYKTUBHICTIO OJIM3BKO
155 GFLOPS. B uinomy nemoHcTpye MiHIiMaIBHI BTpa-
THU TIPOAYKTUBHOCTI MOPiBHAHO 3 HATUBHOI CHCTEMOIO.
ITigTBEepmIKy€e BUCOKY e()eKTUBHICTh KOHTEHHepU3allil
Nomad myis1 iHTeHCUBHUX O0YHCIIEHDb TA Pe3yJIbTAaTH
aHaJTi3y 1 BUCHOBKY 3 HLOTO 110710 Puc. 1.

Openshift (momapanuesuii) — ~138—-140 GFLOPS.
3abesneuye 6gn3bK0 82% MPOAYKTHUBHOCTI Bif
Baremetal. Mae momipHuii poskus pesysibTaTisB. Ak
mwiardgopMa KOHTelHepu3aliii/opkecTpaliii 3aiimae ce-
PEeIHIO TTO3UITIF0 32 TPOAYKTUBHICTIO.

OpenNebula (zenenmnii) — ~130-135 GFLOPS
JIeMOHCTpYy€e MPU6JI3HO 77% MPOIYKTUBHOCTI MOPiB-
HAHO 3 6A30BOI0 CHCTEMOIO Ta MA€E JIOCUTH IITUPOKUMA
PO3KU]T pe3ybTaTiB BUMiPIOBaHb IIPOIYKTUBHOCTI (Bif
~118 mo ~145 GFLOPS) Ilokasye BiTHOCHO BHUCOKY
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Puc. 2. ImrocTparia giarpaMu «AUIMK 3 BycaMmu» ropiBHAHHA mokasHukiB GFLOPS orpumannx
B pesyJsibrari po6oru recty LINPACK HPL

BapiaTUBHICTh MIPOYKTUBHOCTI, 1[0 HE MOYKHA BiJHECTH
JI0 XOPOIIIUX CTOPIH TAHOT TEXHOJIOTII.

Openstack (uepBonmii) — ~122-123 GFLOPS mae
HaWHWKYY MTPOYKTUBHICTDH CEPEJl YCiX TEeCTOBAHUX
TEXHOJIOT1H, TToKa3ye Jjuiine 72% TpPogyKTUBHOCTI Bijf
0a30B01 CCTEeMHU Mae OOUH HANHILKINIA BUKA OJIN3BbKO
113 GFLOPS Ta 3araiom geMoHCTpPY€ CYTTEBI BTpaTu
MIPOAYKTUBHOCTI [AJIA MaTeMaTUIHO OTIePAaIliii mos’sa3a-
HUX 3 3aJTyYeHHAM 00UHCITFOBATLHOT ITOTYKHOCTI TTPO-
IIeCopy Ta OIlePaTUBHOI ITaM ATi.

I'pagaria mpogyKTUBHOCTI:

Baremetal > Nomad > Openshift > OpenNebula >
Openstack.

Ile migTBepIKy€e 3aKOHOMIPHICTD, II[0 TEXHOJOTIT
routeiinepusarii (Nomad, Openshift) sa6esmeuyioTs
Kpally MpOAyKTUBHICTb, Hi’K PIllIEHHA 3 OBHOIO Bip-
ryasmisariero (OpenNebula, Openstack).

ITopisuauusa 3 HEP-score: pesynsratru Linpack
TiATBEPPKYIOTH BUCHOBKI, OTPUMAaHI IIPU TECTyBaHHI
HEP-score. B 060x Tectax Nomad 11okasye MiHiMasIbHe
SHIKEHHSA MMPOIYKTUBHOCTI MOPiBHAHO 3 HATUBHOIO CHC-
remoro. Openstack cTabilIbHO TEMOHCTPYe HANHILKIY
MIPOAYKTUBHICTE B 060X 6eHUMapKax.

Ocob6smBocTi AJIA MaTeMAaTUUYHUX OO0UYUCIIEHbB:
Linpack Tecrye came maTeMaTn4HO IHTEHCHUBHI OIIe-
parii 3 mtaBao4dow Komow. Pesyisratu cBiquaTh, 10
JIJIST BUCOKOIPOAYKTUBHUX MaTeMATUUHUX 00UKCIIEHb
BipTyaJidaiiAd mMae OiJIbII HETATUBHUN BIIUB, HIK
KOHTelHepusallid. Brpartu mpogykTuBHOCTI gocAra-
o1b 28% pis Openstack, 1o Moike 6yTH KPUTHUHUM
st HPC-cucrem.

IIpaxTuuni pekoMeHOAIlii: AJI1 MaTeMaTUdHO 1H-
TEeHCUBHUX 00UMC/IeHb HAWKpallle BUKOPUCTOBYBATH
Baremetal a6o Nomad. fIkio moTpi6Hi 4ogATKOBI MOXK-
smmBocTi oprecrpartii, Openshift € posgymaum Kommpomi-
coM. TexHosori1 MOBHOI BipTyasti3aliii BApTO BUKOPUCTO-
BYBaTH JIWIIIE TO/Ii, KOJIU iXHi IepeBaru B moTpebdax ado
yIIpaBIiHHI 1HQPACTPYKTYPOIO ITIePEKPUBAIOTH CYyTTEBI
BTPaTH B O0YHCIIIOBAJIBHIN OTYKHOCTI.

IIpencraBnena miarpama 1o Ha Puc. 3 mokaasye pe-
3yJIBTATH BUMIPIOBAHHSA Yacy BUKOHAHHA TecTy Linpack
Ha pisHMX IUIaT(opMax BipTyasrisallii Ta KOHTeHepu-
sarii. OCKiIbKY HIeThesa IPo Yac BUKOHAHHSA, MEHIIe
3HAYEHHA € KpaIuM a0o0 K IITBU/IIIIM.

Baremetal (cuniit) — ~31.5 cexynun. Baszosa a6o &
HaTWBHA cucTeMa 0e3 BipTyarisarii JeMOHCTpYe HaMIII-
BU/IlIe BUKOHAHHA TAa Ma€ MIHIMaJIbHUUN PO3KU[ pe-
3yJIBTATIB, [0 CBITYUTH PO CTAGLILHICTD TPOIYKTUB-
HocTi. 3HOBY ciryrye erasoroM (100%) miist OPiBHAHHS.

Nomad (:xoBTuit) — ~32 cekyHau, mOKa3dye vac, ayxe
61u3bKUIT 10 6a30B01 cucTeMu ~98% MPOAYKTUBHOCTI.
Mae onuH BUKWM]T 3 TIOTIPIIIEHO0 ITPOAYKTUBHICTIO 0JIM3b-
k0 34 cekynp. IlinTBepmKye MiHIMaJIBLHI BTPATU IIBU/I-
KOCTI IIpY BUKOPHCTaHHI KoHTelHepusaliii Nomad.

Openshift (momapanuesnii) — ~38-39 cekyup. 3a-
6esreuye 61136K0 82% mpomykTUBHOCTI Bix Baremetal.
Mae nomipHUIT Po3KU pesyJIbTaTiB ABHO OLIBIINIT 3a
[IOIIEePEeIHI TeXHOJIOO0TI. SafiMae TpeTe Miclie 3a IIBU/I-
KOJII€I0 cepe[ TeCTOBAHUX TEeXHOJIOTIH.

OpenNebula (3esiennit) — ~40-41 cexynna. Jlemon-
cTpye mpubIn3Ho 77% TPOLyKTUBHOCTI MTOPIBHAHO 3 6a-
30BO¥0 cucTeMor0. Mae mupImii po3KUT Pe3yIbTaTiB Bijg
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Puc. 3. ImocTpania giarpaMu «AIIUK 3 BycaMu» ITOPiBHAHHA IOKA3HUKIB Yacy OTPUMAaHUX
B pesyJisrati po6oru tecty LINPACK HPL

~37 mo ~45 cexynp. e moxke BkagyBaTu Ha OLIBIIE CITO-
JKUBaHHSA PecypciB, a60 BIUITUB HA MPOYKTUBHICTh PO-
6oTu mpoItecopa Ta IM ATI 6esmocepenHbo. [Tokasye mo-
MiTHE CIIOBIIbHEeHH mopiBHAHO 3 Baremetal i Nomad.

Openstack (uepBonmit) — ~43-44 cexyumu. 3a pe-
gysabraramMyu Mae HalinoBisipHillle BUKOHAHHA cepern
yCiX TECTOBaHUX TEXHOJIOTiH. 3abesmneuye juure 72%
MIPOAYKTUBHOCTI Bifj 6a30Boi cucremu. Mae KiJibKka BU-
KUIiB 10 47 CeKyH/I Ta B IIJIOMY JIEMOHCTPYE HANOLIbIIIe
301L/IBIIIEHHA YaCy BUKOHAHHSA CEPeJT YCiX TeXHOJIOTI.

Pexomenpganii uromo BuGopy TexHosiorii. Tox
XOPOIIUM HaMWKpallle B IMOPiBHAHHI BIUIUBY Ha IIPO-
IYKTUBHICTH POOOTH KOMITFOTEPHOI CHCTEMH ITOKa3ajia
cebe texnoutoria Nomad. Bona 3abesneuye Haiikparmmit
GaJlaHC MK IIPOAYKTUBHICTIO Ta (PYHKITIOHAIBHICTIO,
neMoHcTpyoun 98—-99% mpoayKTUBHOCTI HATUBHOI CHC-
Temu. Ila TexHOJIOTIA KOHTEHEePU3AIlil € HAN61IbIIT
e(eKTUBHUM PIIIeHHAM [JI BUCOKOIIPOIYKTUBHUX 00-
4NCIIeHb, 30epiranyu Maiike IIOBHY 00YMCIIIOBAJILHY
MOTYKHICTh 06a30BO1 CHCTEMH 3 mepeBaramMu i30J1ALii
Ta IIOPTATUBHOCTI CEPEe/IOBHIII.

Openshift mpomonye 36anamcoBame pilleHHS IS
opraHisaIliii, AKi TOTPeOyITh PO3MINPEHUX MOKIIU-
BOCTEl opkecTparlii, 3abeaneuywun 82—-91% 6azoBoi
mpoaykruBHOcTi. LA mardgopma mobpe miaxoauTs IJis
KOPIIOPATUBHUX CEPEIOBUII, AKI IiHy0Th DevOps-iuTe-
rpariio, aBTOMaTH30BaHe MaCIITa0yBaHHA TA KOMILIEK-
CHUI MOHITOPUHT ITOPSAL 3 JOCTATHBO 00UHCITIOBAITE-
Hoto moTyxkHicTio. Openshift € moci xopomrum BuGopom
cepeqi OTVIAHYTUX TEeXHOJIOTIH.

OpenNebula 3 mpogykrusHicTio 77-87% Bin 6aso-
BOT'O PiBHA € IPUMHATHUM PIllIEHHAM JJIs OpraHisaIiii
3 pisHOMaHITHOI iH(ppacTpyKTyporo. Ils TexHosoris
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MPOIIOHY€E THYUYKY HTiATPUMKY Pi3HUX TiIIepBi30piB i TH-
miB BipTyaJstidaitii, 1o poouTs ii BiAIIOBITHUM BUOOPOM
[JI cepeqoBUIN, AKiI MOTPeOyITh YHIBEPCAIBHOCTI
KepyBaHHA pecypcaMu 0ijibllle, HiK MaKCUMAaJILHOT
npoxykrusHocTi. OpenNebula mae 6inbinuit BIUTUB HA
OPOAYKTUBHICTb POOOTH 0GUMCITIOBAJIBHOT CUCTEMU, TOK
€ TIPUAHATHUM BUOOPOM, SAKIIO PillIEHHA ITPO BUKOPHU-
CTAaHHA BipTyaJIisalii € yCBiioMJieHUM ab0 HeoOXiTHUM.

OpenStack gemomcTpye HAHGLIBIII BTPATH HPO-
OyKTUBHOCTI (0 28%) 1 HEe peKOMEeHAYeThCA [JIS BUCO-
KOTPOYKTUBHUX O0UMCITIOBAJIBHUX KJIACTEPIB, AKIIO
OPIOPUTETOM € 00UKCTIOBAIbHA TTOTYKHICTb. Bukopu-
CTaHHA ITi€l TeXHOJIOTI] BUIIPaBIAHe JIKIIe 32 HAABHOCTI
ToTIepeIHIX 3HAYHUX IHBECTHUIIiIT a60 KoJtu yHi(pikaisa
1H(PACTPYKTYPH € BAXKJIUBIIION 34 ITPOIYKTUBHICTS.

Bub6ip TexmoJtorii Mae BpaxoByBaTH crierudivHi mo-
Tpebu KOHKPETHOI OpraHisarlii, ajie 3arajbHa peKOMeH-
JIaIfis 1oJIATae y BUKOPUCTAHHI KOHTEITHEPHUX TEXHO-
soriit (Nomad, Openshift) samicTs moBHOI BipTyasmisarii
L1 BUCOKOTIPOAYKTUBHUX 00YNCITIOBAJIBHUX CEPETOBUII]

BucuoBku. Ha ocHoOBI mpoBegeHOro m0CIiaKeHHA
BIUIMBY PiBHHUX TEXHOJIOTIH BipTyaJisamii, KOHTeliHe-
pusariii Ta opkecTpaliii Ha TPOAYKTUBHICTH 00UMCIIEHb
Y BUCOKOIIPOIYKTUBHUX KJIacTepax MOKHA 3POOUTH TaKi
BUICHOBKU:

Texwosorii KOHTEHEPU3AIIil ITPOIEMOHCTPYBAIN
3HAYHO MEHIIII BTPATHU MPOAYKTUBHOCTI ITOPIBHAHO
3 TeXHOJIOTLAMHU TTOBHOI BipTyastisarrii. 3okpema, Nomad
MOKAa3aB MPOAYKTUBHICTh, AKA Y GLILIIIOCTI TECTIB Maii-
JKe He BigpisuasacaA Big HaruBHOI cucremu (baremetal),
a B IeAKUX BUITAJIKaX HABITH MepeBepIryBasa ii.

Pesyneratu Tectie HEPscore ta Linpack migreep-
JIWJTH, 10 3HUKEHHSA ITPOIYKTUBHOCTI 00UMCITIOBAIEHOT
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TOTYKHICTI cTaHOBIATD: Mj1ad Nomad — swure 1-2%,
i Openshift — 9-18%, myia OpenNebula — 13-23%,
st Openstack — 23-28%. 1le mosBosise pekoMeHIyBa-
1 Nomad sk Hafikpalie pilleHHs I BUCOKOIPOIYK-
TUBHUX 00YUCJIIOBAJILHUX 3a4a4.

Hnsa pisaux tunie HPC-maBanTakenb MoKHA pe-
KOMEH/IyBaTHU: JJIA YUCTUX o6unciaeHb — baremetal,
Nomad, OpenNebula a6o Openshift; gua po6ounx
HaBaAHTAMXEeHb 3 iHTeHCI/IBHI/IM BHUKOPHCTaHHAM OUC-
koBoi migcucremu — Nomad; Ajia MepeskeBuX HaBaH-
TayKeHb — OyOb-AKY 3 TECTOBAHUX TEXHOJIOTI, OKpiM
Openstack.

Bubip TexHostorii BipTyasisaliii/kKoHTeHepu3aIii
TIOBUHEH BPAXOBYBaTH He JIUIIE TIPOyKTUBHICTD, ajie i
(byHEITiI0HAJIBHI BUMOTH: AKIIO IIPiIOPUTETOM € TPOIYK-
TUBHICTh — HaMKpamuM Bubopom Oyme Nomad; ArImo
BaKJIBA PO3IIMpPeHa (yHKITIOHAJIbHICTb OPKeCTpartii —
Openshift; axmo noTpidHA TiATPUMEA PiBHUX TiMepBi-
3opiB — OpenNebula.

Openstack mokasaB HaWHWIKUY TPOAYKTUBHICTH
y Maiike BCiX TecTax, TOMYy MOr0 BUKOPUCTAHHA AJIA
BHCOKOIIPOIyKTUBHIX 00UNCIIEHh PEKOMEH/I0BaHe JIUIIEe
y BUOAAKaX, KOJIU YIPaBIIHHA 1HPPACTPYKTYPOIO €
MPIOPUTETHIIINM 32 00UUCITIOBAJILHY TIOTY?KHICTD.
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1K C[NOCObY E®EKTUBHOIO NJTAHYBAHHA MAPLUPYTIB
bE3MIJIOTHUX JTITAJIbHUX ATIAPATIB
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RESEARCH OF ANT COLONY OPTIMIZATION
ALGORITHMS AS A WAY TO EFFICIENTLY PLAN ROUTES
FOR UNMANNED AERIAL VEHICLES

AHoTaLif. Y CTATTi gOCAIGKYETbCSA 3ACTOCYBAHHA MyPALLMHUX QI20PUTMIB G/1S1 PO3B'A3AHHS Npobiemu MapLipyTm3savii bes-
NiNOTHUX NiTaNbHMX anapartis (brJlA).

3acToCyBAHHS gaHUX a120pUTMIB G/1S PO3B’A3aHHS MOCTAB/IEHOI 3agayi go3BO/ISIE OMTUMI3YBATH 00YMC/IIOBA/IbHI BUTPATH
Ta NigBULLNTY eeKTUBHICTb NOLLYKY ONTUMA/IbHUX MAPLLIPYTIB. MypaLIMHi an20puTmMu, 3ACHOBAHI HA MPUHLMMIAX CAMOOp2a-
Hi3auii Ta cTmemepeii, geMOHCTPYIOTb 3gaTHICTb AGANTyBATUCS §O MiHAMBUX YMOB Ta eeKTUBHO BUPILLYBATH CKAAGHI ONTUMI-
3auiiHi 3agayi 3 6a2atbMa 3MiHHUMM. Lieit nigxig BigKpUBAE LWASX go aBTOMATH3ALl MAAHYBAHHS MApLUPYTIB g5 6e3MinoTHNX

JTA/IbHUX anaparis, WO CIPUSE 3HKEHHIO PU3NKIB TA BUTPAT HA iX eKC/yaTawito.
KnoyoBi cnoBa: an2o0pntv MypawimHmx KOoHIi, 6e3ninoTHi AiTabHI anapaty, onTuMisawisi, cTmemepais.

Summary. The article investigates the use of ant algorithms to solve the problem of routing unmanned aerial vehicles (UAV).

The use of these algorithms to solve the task allows us to optimise computing costs and increase the efficiency of finding
optimal routes. The ant algorithms, based on the principles of self-organisation and stigmergy, demonstrate the ability to adapt
to changing conditions and effectively solve complex optimisation problems with many variables.

This approach paves the way for automated route planning for unmanned aerial vehicles, which helps to reduce the risks

and costs of their operation.

Key words: ant colony algorithm, unmanned aerial vehicles, optimisation, stigmergy.

Hoc'ranomca npo6iieMu. 3aBAsSKU CBOIM YHIKAJb-
HUM TE€XHIYHUM XapaKTepPUCTUKaAM 0e3ITiJIOTHI
JIITAJIBHI anapaTé MOXYTb OyTU OCHAIeHl PiBHUMU
CEHCOPHUMMU MPUCTPOSMU JIJIA 3TIHCHEHHA MOHITOPUHTY
HABKOJIUIITHBOTO0 CEPEIOBUINA B peajIbHOMY Uaci, BU3Ha-
YeHHS BJIACHOTO IT0JIOKEeHHSA, 6e31IePepPBHOT0 KOPUTY-
BaHHA OPIEHTAIII] B TTOJIBOTI T YHUKHEHHSA MEPEeITKO/I.
OcnoBHa MeTa TUTaHyBaHHA TpaekTopii BriJIA mosisirae
B TOMY, 11100 3HAWTYU ONITUMAIBLHUH 1 3MIICHEHHUH NIJIAX
Y BiJIOMOMY CEpEeJIOBUIIli, AKUI He MiCTUTh KOHQIIIK-
TiB 1 BiITIOBiJIae KPUTEPIAM OIITUMIi3allii, BpAXOBYIOUU
oIIepeaHbO BU3HAUEH]I MICIIA II0YATKOBOI Ta KiHIIEBOI
TOYOK. ¥ peaibHUX yMOBax moJibotu BriJIA samesxaTsb
BijJI 6araTh0X HEKOHTPOJILOBAHUX (PAKTOPIB Uuepes IIpuTa-
MaHHY HeBU3HAUEHICTh 1 muHaMiky cepemosuria. OTike,
IIOCJTIKeHHSA TJIaHyBaHHA TpaekTopii BruJIA matTs ru-
Ooke TIpakTHUHe 3HAUYeHHA. []a cTaTTa B mepiry yepry
CTOCYETHCA MTUTAHHSA CTATUYHOTO IJIAHYBAHHA ILIAXY.
¥ 11bOMY KOHTEKCTI CTaTUYHE TLIaHYBAHHA TPAEKTOPIT
nepenbadyae CTBOPEHHSA MOJEJIl cepemoBHUIna IJid IjIa-
HyBaHHA TpaekTopii BriJIA, omHouacHo BpaxoByodu
00MerKkeHHA NPOAYKTUBHOCTI Ta KOMIIEKCHY OLIIHKY
Burpar, nos’asanux 3 bJI A. Kinmesa mera mossarae
B TOMY, 11100 3a3[1aJIeTiqb CIUIaHYBaTU MapIIPYT A0 TOTO,
sk BrJIA BupymuTh y mostir.

Anajtia ocTaHHIX HOocCTimiKeHb i myOJ/rikarii.
IIpo6siemi MoOIIyKy ONTUMAJILHOTO MAPIIPYTY IIOJIBOTY
BrJIA mpucBaueHo unciieHHi po6oTH AK 3aKOPIOHHUX,
TakK 1 BiTunM3HAHUX aBTOpiB. Cepe HUX 0COOIUBO BAPTO
BUIUJIUTHU TaKi JOoCimKeHHA. ¥ poboti [{umbasricro-
Boi O.A. [1] posriissHyTO MeTOMM KjIacTepusarlii Jiisa
BUOOPY MapIuIpyTiB 3 HOTIOHUMU XapaKTePUCTUKAMU.

IIpoananmizoBaHo OCHOBHI MiAXOIM 10 PO3B A3AHHA IIiel
mpobJieMuy, 30KpeMa BHUIIJIEHO IIepeBaru Ta HeIoJIKN
pisHuX MeTodiB Kjaacrepusamii. OmHak 111 MeToqu He
BPaxXOBYIOTb 0COOJIMBOCTI MJIAHYBAHHA MapPIIPYTiB, 30-
KpeMa BHUCOTY IIOJILOTY, IIBUKICTb Ta 1HII BaMKJIUBL
mapaMeTpu.

Y npansax Craukesuua C.A. ta Baceka A.B. [2]
aBTOPU BIIMOBWJINCA BiJl BUKOPUCTAHHA KJIACUYHOI 3a-
Iadi KOMIBOsLKEpa, 3aMIHUBIIHY 1i METOIAMMU JIIHIITHOTO
OysieBoro mporpamyBanHsa. [lepeBaroto Mporo miaxomy €
MOSKJIMBICTD BpaxyBaHHA GLIIBIINOI KLIBKOCTI (haKTOPiB,
1110 II0B’A3aHi 3 BukopucranuaM BriJT A.

¥ po6ori Pagerniproro B.T, Pycuaka 1. C. Ta Jauu-
ka [O.T". [3] posmissHyTO MeTO OIITUMI3AIlii MapIIPyTy
nostboTy BrJIA 3 ypaxyBaHHAM 00MeKeHHSA Ha MAKCH-
MaJIBHUI Yac MOoJb0TYy. B iXHIX TOCTIPKeHHAX TAKOXK
BPaXOBYEThCA HEPIBHOIIHHICTH TOYOK, 1[0 BKITFOUAIOTHCA
B MapuIpyT.

¥ po6ori Kamate S. ta Yilmazer N. [4] mocmimxy-
€ThCA 3aCTOCYBaHHA AAIITUBHOTO METOAY BiiHiMaH-
HA (bOHy JJIA aBTOMATUYHOI'O BUABJIEHHA HI/IHaMi‘-IHI/IX
00’€KTiB Ha 3HIMKAaX, 1[0 3HAYHO MOKPAIIy€ TOUHICTD Ta
MIBUJIKICTH 00POOKY JaHUX ITi/] 4ac MOJIbOTY.

Hocmimxenus Delle Fave F. M., Xu Z., Rogers A.
ta Jennings N.R. [5] npucBaueHo KoopauHAaIlii rpynu
BriJIA i monnyKy AuHaAMIYHOI METH 34 JOITOMOTOI0 aJl-
roputmMy MakcumasbHo1 cymu. Ile mo3Boisie migBUIUTH
e()eKTHUBHICTh BUKOHAHHSA MIiCiil 3aBIAKH 3JIAr0KeHIM
JiAM KUTBKOX arraparis.

¥ po6orax Onercenra O.O., 'apacumenka B.B. Ta
Apormrenka . B. [6], [7] 3amrporroHoBaHO MeTOI aBTOMA-
THU30BAHOT0 TUIAHYBAHHA MapPIIPYTIB JIA 6€3MJIOTHUX
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TPAaHCIOPTHUX 3aC00iB, AKMI 6a3yeThCA HA MypPaIIHO-
My asropurmi. 1edt migxins mo3Bosisie chopMyBaTH OIITH-
MaJIbHUII MapIIpyT, BpPAXOBYIOUM BXi/THI TapaMeTpwu,
TaKi AK MiHIMaJIbHA T4 MAaKCUMaJIbHA IIBUIKICTE PYXY,
KOOPAMHATHU II0YATKOBOI Ta KIHI[EBOI TOYOK, 8 TAKOMXK
TOYKM BYIITUHOK 1 4acoBi 00MexeHHA. AJITOPUTM TeHe-
Py€ TIOCJTIIOBHICTD BiBiAyBaHHSA TOUYOK, II[0 MiHIMi3ye
3araJIbHUU Yac IepecyBaHHsA, 3 ypaxXyBaHHAM 3aJaHUX
MIBUIKICHUX TTapaMeTpiB.

Mera cTarTi nosArae y po3po0OIi MeToIy IIporHo-
3yBaHHA IOJILOTY 0€3IIiJIOTHOIO JIITAJIBHOTO arapary
HA OCHOBI MyPAIIIMHOTO aJITOPUTMY.

MeToau moC/IiayKeHHA — BUKOPUCTAHO 3arajibHO-
HAYKOBI MeTOau y3araJibHeHHs TOCBiy, aHaJIi3y Ta
CUHTEe3Y, CUCTEMHUI MiAXif.

Buxkian ocHoBHOro Marepiasty. BesmisoTHi Ji-
TaJIbHI allapaTy BiIKPUBAIOTh MOYKJIMBOCTI AJIA peasti-
3aIlii MIMPOKOTO CIIEKTPA CTPATETIUYHUX Ta TAKTUUHUX
IIiJIeli, HEPIJIKO B PEYKUMIi OTIePaTUBHOr0 0OMIiHY JaHU-
MU Ta pearyBaHHA HA 3MiHW. ABTOMATHU30BAHUH I10-
it BnJIA nepenfadae MOKINBICTD AK JUCTAHLILHOIO
VIIPABJIIHHA, TAK 1 aBTOMATUYHOIO TIJIAHYBAHHA MapIIl-
PyTy caMUM amnaparoM. ¥ IpyromMy BUIAIKY, OIIepaTop
BUBHauae (pinaabHy TouKy (11i16), a BriJIA aBromarmy-
HO 00Mpa€ TPAEKTOPIiI0 Ta BUKOHYE BiJ[IIOBIJHI MaHEBPH.
i nmnaHyBaHHA MapIIPyTy HeoOXiTHe BUKOPUCTAHHA
«ITBUAKUX» QJITOPUTMIB, 3aTHUX OMEPATHBHO 3HAXO-
IUTU, HeXal 1 He 3aBKIU ONITUMAJIBHI, ajie «pOo3yMHi»
mapupyTtu. [Ipu 11boMy BUKOPUCTOBYETHCA KapTorpa-
(iurmit marepias Ta cynyTHS iHopMAaIlis, 30KpeMa
BiJTOMOCTi ITPO BiTep, METEOyMOBHU, 00JIACTi, [0 CTa-
HOBJIATH 3arposy miiA BuJIA, a Takosx 30HU 3 ITOTAHUM
3B’A3K0M. SIK IIpaBmIIo, Takl 30HU IIPEICTABJICH] Ha Kap-
Ti AIK TEPUTOPIi 3 YITKUMU KOPIOHAMU, TIEPETUH AKUX
MOKe CIPUYUHUTHA HebaskaHi Hacaigky mjia BoJl A.
Hawi mipo 11i 30HU OTPUMYIOTECA B MPOIECi PO3BIIKU
Ta BUMAaraloTh 3aCTOCyBaHHSA I0AATKOBUX pecypcis [1].

YrpaiHa, K 1 6arato iHIINX KpaiH, KPOKY€E B €II0XY
TEXHOJIOTIYHMX 3MiH, e HOBITHI BUHAXO/M CTAIOThH II0-
MIYHUKaMU y PO3B’A3aHHI CKIIAHUX 3aBnanb. Haykoso-
TEeXHIYHUH IIOCTYII y TaJry3i 0e3miJIOTHUX JIITaJIbHUX
arapariB CIIPUAB 3HAYHOMY POSIIUPEHHIO IX MOTEH-
miamy Ta ix inTerparii B pisHi cepu. BrJIA mrmuporo
BUKOPHUCTOBYIOTHCA AK y [IUBLIBHUX, TaK 1 Y BiMCHKO-
BUX IJIAX, 30KpeMa: JIJIA BUABJIEHHA Ta BiJICTEKEHHA
JIICOBUX MOYKEIK; NJIA MOHITOPUHTY MiCBKUX IIPOCTO-
PiB [Jid BUSABJIEHHA IOTEHIIMHUX IIpo0jeM, 30KpeMa
TPaHCHOPTHI 3aTOpHU, aBapii B eHeproMepeskax, 3a0py/i-
HEeHHA HABKOJIMIIHLOI'O0 CEPEIOBUIIA; OJIA 1HCIIEKITil
iH(paCTPYyKTypH, TAKOl AK MOCTH, aBTOILIAXHU, JIiHIl
eJieKkTporiepenay Ta id. Ile monoMmarae 3HAXOTUTHA MOYK-
JIVBI IIOIIKOMKEHHS Ta CBOEYACHO ITPOBOIUTY HEOOX1TH1
PEMOHTHU Ta HaJaHHA JTaHUX JIJIA OIIePATUBHOIO peary-
BauHsa. OKpiM TOTO, 110 CTOCYETHCA BiICBKOBOTO ITPU3HA-
uenHs, BriJIA aKTUBHO 3a/IyYa0THCA [JIS IIPOBEIEHHA
POBBiIyBaAJIBHUX OIEpPAIliil, IIOBITPAHOTO MiHYBAHHSA,
HaHECEeHHS BOTHEBOTO YpayKeHHS MPOTUBHUKA, B PA-
TYBaJIBHUX OTIePAIlifX TOIIO.
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Cepen ocaoBHUX nepesBar BrJIA cirig BTy MiHi-
Mi3alfif0 PUSUKY JJI 0COO0BOTO CKJIAMY, BIJTHOCHO HEBU-
COKY BapTiCTh, JIETKICTH B 00CIyrOBYBaHHI Ta 3aTHICTb
(byHEITIOHYBaTH B yMOBaxX 00Me:KEeHOI BUIMMOCTI.

TosroBHOIO Tpo6GIIEeMoOr0 y BuKopucTanHi BriJIA mo-
cTae TpaMoOTHE TUIaHyBaHHA MOJIBOTHUX TpaekTopiit. Le
3aBMIaHHA MTOTPe0ye BHAYHUX 3YCUJIb 1 peCYpCiB — fK Ua-
COBHX, TAK 1 00UHCIIIOBAJIBHMX. AllKe HeoOXigHo 6paTu
JI0 yBaru BeJINUE3HY KiJIbKICTb acIlleKTiB: arMocgepHi
YMOBU, HAABHICTh MEPEIIKO/], a TAKOK HEeOoOXiJHICTh
€KOHOMHOT'0 BUKOPUCTAHHA PECYPCIB 311 TOCATHEHHS
HANOLIBINOT €(PeKTUBHOCTI B TIOIIYKY Ta CIIOCTEPEKeH-
Hi 3a o6’ekramu. HeedekruBHi Mofesri Ta miaXogu 0
IJTAaHYBAHHA MaPUIPYTiB MOYKYTb CIPUYUHUTU BTPATY
0e3IIJIOTHHKIB, 3HIKEHHA AKOCTI BUKOHAHHSA II0CTaBJIe-
HUX 3aBIaHb Ta 301/IbIIIEHHA €KCIUIyaTaI[ifHUX BUTPAT
Ha BriJI A. BpaxoByroun BUCOKY I[iHY Ta CKJIQIHICTbH
TEXHIUHOTO 00CJIyrOByBaHHA 0€3IJIOTHUX anaparis,
HA3BUYANHO BAYKIIBO PO3BUBATH 1HTEJIEKTYAJIbHI CHC-
TeMU IMATPUMKH PIllleHb, AKi JOIIOMOXKYTb aBTOMAaTU3Y-
BaTU MPOIECH TJIAHYBAHHA TPAEKTOPiii Ta 3MEHIIUTHA
POJIB JTIOMICHKOT0 (haKkTopy B KepyBauHi BriJI A.

IInanysanusa mapumpyty s BrJIA e ckmagaum
IpoIecoM, 110 BKJTIOYAE KiJIbKa eTarriB (TabJ. 1), 3 ypa-
XyBaAHHAM PiBHUX (DAKTOPIB, TAKUX SAK MIOTOAHI YMOBH,
XapaKTEePUCTUKU allapara, MiclieBl 00MeKeHHs Ta BU-
MOTH Micii.

3amaua MapuIpyTA3aIlii 6e3MiJIOTHUX JTITAJTBHUX
amapariB € HeIIPOCTUM OIITUMISAIlIHUM BUKJIIKOM,
AKUN mependauac 3HAXOMKEHHA OIITUMAIbHUX IIJIAXIB
IUIS HUBKW TAKHUX allapariB [JIA BUKOHAHHA pisHOMa-
HITHUX Miciti. Marouu Ha 6OpTYy piBHOMAHITHI CEHCOPU
U 360py 300parkeHb, ITi IPUCTPOI 3aaTHI (ikcyBaTH
BisyasbHy iH(popMaIrito 3 06’ exkriB. [1i 306paskeHHA MO«K-
JIVBO TIEPECUJIaTU Ha MYHKT yIIPABJIiHHA 6€3 IePeIkoT,
BUKOPUCTOBYHOUHM OE3ITPOBiTHE 3’¢MTHAHHSA B PEATTLHOMY
vaci. SHAUHUM TIJTI0COM € TXHS MOKJIMBICTE TIepecyBaH-
HA 0e3 MoTpedu 3aJIyUyeHHA IOJIOBHUX TPAHCHOPTHUX
Meperk. OcTaHHI TeXHOJIOTIUHI yCHixXu, HATTPUKJIIA]T,
301JIBINIEHHA Yacy aBTOHOMHOI po6oTu Garapeii, BIo-
CKOHAJIEHHA KOMYHIKAI[IHHUX CHUCTEM Ta 3HWKEHHA
BUTPAT HA BUPOOHUIITBO, CIIPUAJINA PO3IINPEHHI0 chep
sacrocyBauHa briJI A. Ilpore, mig uac ianyBauus
MAapIIpyTiB MOTPIOHO BPaXxoBYyBaTU BILIUB METEOPOJIO-
rivaux (aKTopiB, 30KpeMa CHUJIBHOTO BITpPY, TYMAaHY,
JIOIIy YU CHITY, 1[0 MOYKYTb 3HUSUTU 0E3IIEKY MOJIHO-
TiB. TaKkoK BaKJIMBO 3BasKaTU HA 0OMEIKEHUI 00CAT
HAJIBHOI0, KOTPUI MOKe 00MEXKUTH MOKINBiCcTb BriJTA
BUKOHYBATHU JOBrOTPUBAJIi Micii a60 ITOI0PosKyBaTH HA
BesuKl Bigcrami [10].

Y ocTaHHI POKK aKTUBHO PO3BUBAIOTHCSA METAEBPIC-
TUYHI METOIU IITYYHOT0 IHTEJIEKTY, cepe/] AKUX 3HAXO-
IUTHCA MYypPAIIUHUN aaropuTM abo MeTo MypPaIInHuX
kostoHi (Ant System, AS), samporronoBanuii M. Jlopiro
B 1992 porti [8]. Criouartky asroputm Mypax 0yJio po3po-
0JIEHO /11 3HAXOKEeHHA HAMKOPOTIIIOTO IJIAXY Ha Tpa-
(hax, mpoTe mogAIbIII SOCTIKEeHHA, 30KpeMa 3axiJHIX
[11] Ta BITYMBHAHUX HAYKOBI[IB, CIIPUAJIN CTBOPEHHIO
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Tabnuys 1
Eranu ninanyBanua mapumpyTtiB BriJTA
Howmep Eran 3micr
I 36ip BuxigHux | 36ip KapTorpadiuyHUX BiqoMocTed mpo perioH, iHdopMaIllito mpo Iorogy, BUMOTH Micii Ta
TaHUX 00MerKeHHA TOIIO0
11 Amnauris micii Busnauennsa misieit micii — 360pu JaHUX, CIIOCTEPEIKEHHA a00 MOILYKOBO-PATYBAJIbHI
omepariii Ta iH. Ha ocHOBI oTpuMaHuX JaHKX 1 3 ypaxyBaHHAM PisHUX (DAKTOPIB, TAKUX AK
BiJICTAHB 110 00 €KTA, IBUIKICTh, 00MEKEeHHSA Ta iHIII, 00UPAEThCA OIITUMAJIBHIM MAPIIPYT
3a JOTIOMOTOI0 CIIEITia/Ti30BAHUX aJITOPUTMIB
II1 O1iHKA TIOTEHIIN- | YpaxyBaHHA MOYKJINBUX 3ITKHEHD 3 1HIIUMU JIITAI0YNMU 00 €KTaMU, IEPEIIKOIH Ha 3eMJTi,
HUX 3arpo3 0esrerri | IorogHi yMOBH Ta iHII GakTopH, 110 MOKYTh BIUIMHYTH Ha BUKOHAHHA Micii. ko micia
THOJILOTY nependayae TPUBAIMU IIOJIIT, TO IJIAHYETHCA MAapPLIPYT i3 ypaxyBaHHAM 3yIIHHOK AJIA
mig3apAnKu abo TeXHIYHOTO 00CIyrOByBaHHSA
v IInanyBanusa YpaxyBaHHA TOUOK BUJIBOTY Ta IPU3E€MJIEHHS, IIBUAKOCTI TA BUCOTH MOJIBOTY, KyTiB Ha-
MAapuUIpyTy IMOJIBOTY | XUJIY T 1HIIOI BayKIUBOI iH(popMarii
\'% Buronanus mo- | IIpoBeneHHA MOHITOPUHTY CTAHY amapara Ta YMOB HABKOJIUIIHBOTO CEPeI0BUIIA
JIBOTY
VI 3aBepireHHA Micil | AHATI3 Pe3yJIbTaTiB MOJIBOTY [JIs BUSHAUEHHSA e()eKTUBHOCTI BUOPAHOTO MAPIIPYTY TA
BHUABJIEHHA MOKJIMBUX ITOKPAIleHb Y IIPOIleci IIaHyBaHHA Mai0yTHIX MapuIpyTiB

YUCJIEHHUX Bapialiil aJroputMy i OigTBEPIUIINA H10T0
3MIaTHICTDH PO3B'A3YBATH IINPOKUI CIIEKTP OIITUMI3alliii-
HuX 3aBnanb. OIHIE0 3 BAKIIMBUAX I€pEBar ajirOPUTMY
€ 110T0 BUCOKA ITPOAYKTUBHICTE y TIPOIECi ONTUMi3arii
posIomijieHnxX HecTalfioHapHuUx cucrem [16]. ¥V Bu-
OaJKy 3MiH B CUCTEMi, 0 TOCTi/PKYETHCA, aJITOPUTM
JIEMOHCTpPY€ IIBUAKY aJallTaIliio 70 HOBUX YMOB Ta BU-
3Hauae oNTUMAJIbHE pilleHHA. Bkasami, a TaKoK 1HIIIl
mepeBaru aJiropuTMy (HaopUKIIaJ, BUCOKA IIBUIKICTh
00pOOKM TaHWX) aKTYaJTi3yI0Th JOCITIPKeHHA MOMKIIU-
BOCTEI 3aCTOCYBAaHHA MYPAIIMHOTO aJITOPUTMY Ta H0TO
Mopu(iKaIiii IJIA PpO3POOKH OINTUMAIBHIX TPAEKTOPIi
moJiboTiB BrJI A.

BesmisoTHi sritanbHi anapary 3aBOAKY CBOIM YHi-
KaJIbHUM TeXHIUHUM XapaKTEePUCTHUKAM MOXKYTH OyTU
OCHAIIEH] PiIBHOMAHITHUMU CEHCOPHUMU TPUCTPOAMU
JJ1A 3MIMCHEHHA MOHITOPUHTY HABKOJUIIHBOTO Cepe-
JIOBUII[A B peajibHOMY 4Yaci, BUBHAYEHHA CBOTO MiCIld
posTalllyBaHHs, KOPUTYBAHHA TOJTLOTHOI Opi€HTAIli] Ta
YHUKHEHHSA TIePeIKo/l. 3aBasaku oMy BrJIA maoTs
3HAUHY 3aTHICTb e()eKTUBHO BUKOHYBATH CBO1 3aBIAH-
Hsa. OcHOBHOI0 MeTOI0 IJIaHyBaHH:A MapuipyTy BriJIA e
3HAXOPKeHHA ONTUMAJILHOTO Ta 31MCHEHHOT0 MapIIl-
PYTY B MeKax BiJOMOT0 CEPENOBUIIA, AKUI HE MICTUTH
KOH(JTIKTIB Ta BiAIIOBigae KPUTEPiAM ONTHUMI3AIli, 3a
YMOB 3a37iaJIerib 3aJaHUX ITOYATKOBUX 1 KIHI[€BUX TO-
4oK. Y peasbHUX YMOBaX MoJIb0TiB Micii BriJIA minjis-
ramoTb 6araTbOM HEKOHTPOJILOBAHUM (haKTOpaM uepes
BJIACTUBY HEBU3HAUEHICTH 1 IMHAMIKY CEepeI0BUIIA.
Tomy mocimxenHsa mianyBandsa mapuipyty BrnJIA mae
TIU0OKe TPAKTUUHE 3HAYEHHS.

Bueni pospobusiu 6e3s1iy aaropuTMIB OJiA BUPI-
MIeHHA 3aJ1a4i JBOBUMIPHOT0 MJIAHYBAHHA MapIIpy-
Ty, TAKUX SAK METOJ] PO3KJIay eJIeMEeHTIB, MeTOJ, I10-
TeHITIHOTo TToJiA Ta ajiroputM Jeiikcrpu. Omguak 1
aJITOPUTMHU 3a3BUUAll HE BPAXOBYIOTb 00OMEIKEHHS 10
BHUCOTI Ta MOXKYTh HE BIAIIOBIIATH MPAKTUYHUM BUMO-
ram noJbory peasibHux BriJI A. 3 MoMeHTy IpoITo3uILii

aJITOPUTMY ONITHUMIi3alfii MypammnHux KoJioHii (Ant
Colony Optimization, ACO) dopiro, BiH I10CTyII0BO Ha-
OyB TIOIYJIAPHOCTI y JIOTICTUII Ta IUIAHYBaHHI MapII-
pyTiB. ¥ 1990-x pokax OCHOBHMMU HpPEICTABHUKAMU
anropurmiB ACO 6ysiz Ant System (AS) i gBi Ha6LTBIIT
yemimmai Bapiarii: MAX-MIN Ant System (MMAS)
i Ant Colony System (ACS). Asrropurmu ACO mocriiteo
BIOCKOHAJTFOBAJIVCH 1 PO3BUBAJINCH, TOMY BOHU MAIOThb
BHUCOKY CTIMKICTB 1 XOPOIILy 3BOPOTHY iH(MOpPMAITifo, iMi-
TYHOUYU TPUHITUATT 300PYy 17Ki Mypax, 1[0 JoIoMarae BUpi-
MIUTU TPOOJIEMY CKIIQTHOTO TLIAHYBAHHA MapIIPYTiB.
Ko kostoHIsA Mypalllok CTUKAeThCsA 3 BUOOPOM [icTa-
THCSA [0 1K1 IBOMA PIBHUMH IILIAXaMU, OOQUH 3 AKUX Ha-
6arato KOPOTIIUIi 3a 1HIINIA, IXHili BUOip € a0COJTFOTHO
purnagkoBuM. OIHAK Ti, XTO BUKOPHUCTOBYE KOPOTIIIHEL
NUIAX, IIBU/IIE ICTAIOTHCA JI0 12Ki 1 TOMY YJacTilile Xo-
AT TYAU-CIOIU MK MyPaITHUKOM 1 iketo (puc. 1).
MypammuHi anroputrMu 0epyTh 3a 0CHOBY HaCJIiAy-
BaHHA OPUPOJHUX IPOIECIB caMoopraHisailii Mmypa-
mUHUX KoJIoHIN. KosoHis Mypax mpepjcraBieHa sk
MyYJIETHAT€HTHA CHCTeMa, [ie KOJKeH areHT (Mypaxa) jie
3a aysKe ImpocTUMH mpunucamMu. Hessaskarouu Ha 1Ipu-
MITUBHICTh IMOBEIIHKYU KOKHOI OKpeMoi Mypaxu, B3ae-
MOMis B paMKaxX CUCTEeMU 3a0e3Ieuye BUCOKUI PiBEeHb
oprasisartii, 1o Ja€ 3MOry MypaxaM iCHyBaTH Ha 3eMJIi
oinbmre Ak 100 minbiioniB pokis. Camoopranisaiia pe-
aJIi3yeThCA Uepe3 HU3bKOPIBHEBY B3Aa€MOJIiI0 areHTiB,
110 0OMIHIOIOTHCA TIJIBKU JIOKAJIBHO 1H(popMalrieo,
0e3 IeHTPaIi30BAHOT0 KOHTPOJII, 30CePEIKyIUNCh
Ha JocArHeHHI rrobanpHux mieit. Camoopramisaris
06asyeThCcA Ha B3a€EMO/Ii1 YOTUPHOX CKIIAJIOBUX: UUCJIICH-
HUX MOBTOPEHbB (e JeKTbKa MypaxX OJHOYACHO IIyKa-
FOTh IIJIAX), BUTTAAKOBOCTI (II[0 KOPOTIINI MapPIIPYT, TO
gacTilie Mypaxa MoKe IIPONTH HUM 3a MEeBHUI Jac),
IIO3UTUBHOTO 3BOPOTHOr0 3B’sA3KY (IMiTyeThbCsA ITOBEIIH-
Ka Mypax uepes «3aJIMIIEeHHs CJIAiB» 1 mepecyBaHHA
110 HUM) Ta HEraTUBHOTO 3BOPOTHOI0 3B’SA3KY (3a I10-
TIOMOT0I0 BUTIAPOBYBaHHA (pepomony). iia mepemaui
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Puc. 1. Kosonisa mypax [16]

JIOKAJTBHOI 1H(OopMAITii Mypaxu 3aCTOCOBYIOTh TAK 3BAHY
cTUTMepriio — (GopMy B3aeMo/iii, 3a AKOI OOUH areHT
3MIHIOE CepedoBUIle, a 1HII areHTH, yepes IIeBHUK
ITPOMI3KOK YaCy, CLIOCTEPIraoTh Il 3MiHU Ta BUKOPUCTO-
BYIOTb 110 iH(popMAaIlito y ¢BOIif poOOTI.

Mypaxu BOAI0ThCA JI0 CTIrMeprii, 3aJTUIIandu (epo-
MOH — CHeiaIbHY XIMiUHY PeY0BHUHY, KOJIU IITYKAIOTh
1Ky abo ITOBEpPTAIOTHCA 3 HEK A0 CBOro rHizma. Iamm
MypaxH, 10 3HAXOAATHLCA MOPSAM, pearyoTb Ha (epo-
MOH, 00MpPAYU TON CaMUM IUIAX, TAKUM YUHOM 301/Tb-
mytoun itoro Kourerrpario. [I{o 6iseiite dpepomomny
Ha CTeXKI[l, TO IIPUBAOJIUBIIION BOHA CTAE OJIA 1HIINX,
301IBIIYI0OUM MOBIPHICTH HOBTOPHOTO BUKOPUCTAHHSA
1poro nuIaAxy. OTike, posIoaiyT GepoMOHY CIIyTye IUHA-
MIYHOI0 IAM SITTIO CUCTEMH, JIe KOYKHa Mypaxa BILINBAe
Ha piBeHb (PEPOMOHY B TOUIII, /Te BOHA ITPOXOIUTh.

Kourmenrpariisa ¢epoMoHy Ha cTexIli 06epHEHO
mporopiritiaa il moBxkuHi. KopoTmuit nuisax osuHauae
BUIILy KOHIIEHTPAIIi0 (PepOMOHY, 1110 POOUTE HOT0 GLIBIIT
MPUBAOIUBUM [JIA pelTu Mypax. Takum 4uHOM, KO-
POTIIMI NIIAX 36€PIraeThbeAa B «IIaM ATi» MypalIHUKa
AK HAWKpaIUil Ta Mae OLJIbITY HMOBIPHICTE OyTH 00-
pasum Hajaai. PepoMoH ITOCTYIIOBO BUITAPOBYETHCS,
CTBOPIOIOUM HETaTUBHUIN 3BOPOTHUI 3B’sA30K. 31 361/Thb-
IIeHHAM KOHIIeHTPAIlii (hepoMoHy Ha OITUMAIBbHUX
NUJIAXaX Ta IIPY TOCTINHI IIIBUIKOCTI BUIIAPOBYBAHHSA,
Hee(DeKTUBHI MIJIAXU 3HUKAIOTH, 1 Mypaxy BCe JacTilie
00UpAaroTk JIMIIIe ONITUMAJTLHI BapiaHTu. BukoprcTanHs
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IIbOTO MeXaHi3My (BUTIAPOBYBAaHHs) 3arobirae IBuj-
KIl IPUB’'A3aHOCTI 10 OJHOr0, He 30BCIM OIITHMAJILHO-
ro nuIAxy, 3abesmneuynun epeKTUBHY aJalTUBHICTD
CUCTEMU.

Koutomii Mmypartiok, siK i iHIITI CyCIILIECTBA KOMAX, —
I[e POoBIIoIiieHi cucreMu. IM IpUTAMAHHA BHCOKOOP-
raHi3oBaHa COIliajibHA CTPYKTYpPa, X04a OKpeMi 0co0u-
HU JOCUTH MTPOCTi. BOHU 3MaTHI BUPINIYBATH CKIATHL
3aBIaHHA, [0 MEPEBUIIYIOTh MOMKJINUBOCTI KOMKHOL
Mmypamku okpemo. «MypalrnHi aaropurmMu» T0CITifg-
JKYIOTh MOMEJIi, CTBOPEHI Ha OCHOBI CIIOCTEpPErKeHb 3a
PeaJIbHOI0 MOBEIIHKOI MypaX, BUKOPUCTOBYIOUH ITi
CIIOCTEPEIKEeHHA SAK [IyKepesio HaTXHEeHHA JIJIA Po3po0-
KM HOBHUX aJITOPUTMIB OIITUMI3AIlil Ta PO3IIOLiJIEHOr0
KepyBaHHA. ['oJI0BHA ifies 1ioJiATa€e B TOMY, [0 TTPUH-
IUIIM caMoopraHisarii, Mo peasisyoThCA y BUTIIAMIL
BHCOKOOPTaHiI30BaHOI TTOBEIIHKYU CIIPABKHIX MyPAIIIOK,
MOKHA BUKOPUCTOBYBATU JJIA KOOPAWHYBAHHA IITYY-
HUX areHTIB IIiJl Yac BUPIIIEHHA 00UMCITIOBAJILHUX 3a-
nau. MypalimHi KOJIOHIT CTaJIN [IPKepPeJioM HaTXHEeHHSA
JIJIA CTBOPEHHSA Pi3HUX BU/IIB MYPAIIMHUX AJITOPUTMIB,
III0 3aCTOCOBYIOThCA Y TIOIIYKY i3Ki, PO3IIO/IiJIi mpalli Ta
KOOTIEPAaTUBHOMY TPAHCIIOPTYBaHHI. ¥ KOKHOMY 3 ITUX
BUNAIKIB Mypaxyu KOOPAUHYIOTH CBOIO IiAJIBHICTD 3a
JIOTIOMOTOF0 CTUTMEPTii — HEIIPSAMOTO0 CII0Co0y KOMYHiKa-
i1, AKUH 3AITICHIOETHCA Yepes 3MiHU B HABKOJIUIITHBEOMY
cepenoBuili. [Ipuknan: Mypaxa-po3BiJHUK 3aJIUIIAE
XIMIUHI CJTITM HA 3eMJIi, 301JIBIIYIOUYN TAKUM YUMHOM
UMOBIPHICTBH TOTO, IO 1HII Mypaxu MigyTh TUM ca-
MUM IUIAX0M. Biojioru mpogeMoHCTpyBaJsiu, 110 6araTo
aCIIeKTiB COI[iaJIbHOI MOBEHIHKU MYPAIIUHUX KOJIOHI
MOKYTh OyTU ITOSICHEH] 3a JOTIOMOTOI ITPOCTUX MOJe-
JIell, 3aCHOBAHUX JIUIIIE Ha CTUTMEPTIUHIi KOMYyHIKa-
mii. [HakIe Kayau, JOCTiTHUKNA TOKA3aJIH, 1[0 YaCTO
CTUTMEPTiIYHO1, HEMPAMOI KOMYHIKaIlil JOCTaTHBO qJIA
TOTO0, 100 IMOACHUTU, AKAM YHNHOM COI[iaJIbHI KOMaXu
IOCATAI0Th CAaMOOpPraHisarrii.

I1sa imes JIesKUTH B OCHOBI MypPAIIMHUX aJITOPUTMIB
Ta 3aCTOCOBYETHCA [IJIA Y3TOMKEeHHSA il IITYYHUX TPYTT
areHTiB. € YMMaJIO YCITIIIHUX ITPUKJIAIiB BUKOPUCTAH-
HA MypPaIIUHUX aJITOPUTMIB, cepe AKUX «MypalrnHa
KoJTIOHIaJIbHA orrruMizariisa» (ACO), 1o creriamisyeTses
Ha BUPIIIEHH] IUCKPETHUX ONITUMIBAI[iHHUX TPOOJIEM.
Y 1bOMY ITi/IXO0/Ti HECIIOIiBaH1 BITKPUTTS, 1[0 BUHUKJIA
3 MOBEIIHKY CIIPABKHIX Mypax OpHU IOIIyKYy T3Ki, 6ys10
aanToOBaHO [JIA CTBOPEHHA IITYYHUX Mypax, 3[aart-
HUX PO3B’A3yBAaTH KOMILJIEKCHI 3a/adi OIITHUMI3alrii.
MyparmuHsi aJropuTMu BUKOPUCTOBYIOTH TPUHITUINA
caMoOpraHisailii Ta CTUrMepril IJid KOOPOUHALIT it
MITYYHUX areHTiB, IOKa3yUH, 1110 TPOCTi TpaBujia B3a-
€MOJIIT MK areHTaMu MOKYTb IIPU3BECTH 0 e(PeKTUB-
HOT'0 BUPIIIIEHHSA CKJIaTHUX OIITUMIBAIIAHUX 3aBOaHb.
Bonu BigkpuBaOTb HOBi IIEPCIIEKTUBU JIJIA PO3POOKU
IMiTAIIRHUX MOMeJIell Ta aJITOPUTMIB, 1110 BUKOPUCTO-
BYIOTb IIPUPOIHI IIPUHIIUIIN KOJEKTUBHOTO 1HTEJIEKTY
[UISI PO3B’I3aHHA PeabHUX MPOoOJIeM.

PosrnaneMo oguH 3 HAUIOMYJIAPHININX BapiaHTIB
Mmypamuunx anroputmiB — Ant Colony System. Ileii
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aJITOPUTM BIOCKOHAJIIOE KJIACUYHY CHCTEMY Mypax
(AS), sacTocoByrouu iH(pOpMAIlif0, OTPUMAHY 3 II0-
epenHiX MOKOJIiHB, OJIA IIOKpAIlleHHA HMOBIPHICHOL
Mozesi mouryky. 1le mocAraeTbesa 3a JOMIOMOTOI0 TBOX
KJIIOU0BUX ITporeciB. Ilepmuii — 1ie BUKOPUCTAHHSA
cTparerii IpiOPUTETHOTO BUOOPY I Yac OHOBJIEHHSA
(bepomoHiB, 110 3a/TMIIAIOTL Mypaxu Ha pebpax: de-
POMOH 3MIHIOETHCA TIIBKU HA TUX Pedpax, AKi BXOJATH
JI0 HAWKPAIIoro 3HAMIeHOTo pileHHsA. J[pyruii mpoiiec
nepenbayae, [0 Mypaxu 00UPAaTh HACTYIHUMN BY30J1
JUI YaCTKOBOTO PO3B’ABKY, BUKOPUCTOBYIOUH IICEBO-
BUMNAAKOBUI ITpornopiitiauii Bubip. Ilix yuac oHoBI€EH-
HA (epOoMOHiB, IIic/IA 3aBePIIeHHA POOOTH KOMKHOIO
TIOKOJIIHHA Mypax, (pepoMoH 30epiraeTbCs TIIBKH HA
NLIAXY, AKAH TIPUBIB 0 HAWKPAIIOT0 3HAIEHOTo Pi-
meHHA (puc. 2).

B asropurMmi Ant Colony Optimization (ACO) gepo-
MOH BiKJIaflaeThCA HA pedpax rpada, 1o mpeIcTaside
cepemoBHIle TLUIaHyBaHHA MapinpyTy BriJIA, Ha ocHOBI
AKOCTI IIUIAXIB, IPOIIeHNX MypaxaMu. IcHye Kinpka Ba-
piaHTiB (hopMyJT OHOBIIEHHA (hePOMOHIB, ajie 3arajbHa
iJied MOJIATA€E B HACTYITHOMY:

1) sunaposysarus gepomony (Pheromone Evapo-
ration).

3 yacoM (pepoMOH Ha BCiX pedpax rpada moCcTymoBo
BunapoByeTbes. [le poburbes A1 TOro, 1100 YHUKHY TA
repeauacHoi 30iKHOCTI [0 CyOOIITUMAIBLHOT0 PO3B A3aH-
HA 1 CTUMYJIIOBATH TOAJIbINE TOCTIKEeHHA TPOCTOPY

Puc. 2. Bu6ip HalKOPOTIIOro NUIAXY MisK JBOMA TOUKAMU A
i B 3 Bukopucraunuam rpady [17]

nomyky. @opMysia BUITAPOBYBaHHA 3a3BUUAM Mae Ta-
KU BUTJIA:

o (t+1)=(1-p) 7, (t),

e T (t) — KUTBKiCTh (hepoMoHy Ha pebpi (i, j) y Mo-
MEHT yacy t;

p — KoedimieHT BUIIApOBYBAaHHA (DEPOMOHY,
0<p<1 .Yuwm Buire p, TUM IIBU/IIIE BUIIAPOBYETHCA
depomomn;

2) sidknadennsa gpepomorny (Pheromone Deposition).

Ilicyia Toro Ak yci Mypaxu 3aBepLIaTh CBifl MIIAX
(omHy iTepariiio), KUIbKICTh (pepoMOHy Ha pebpax, AKi
OyJI1 YaCTUHOI0 «ITO3UTUBHUX» PillleHb, 301JILIITY€EThCA.
PisHi Bepcii ACO BUKOPHUCTOBYIOTD PidHi CTpATeTIl IJIs
BUBHAYEHHA TOTO0, AKI IIJIAXU BBAYKAIOTHCA «[T03UTHUB-
HUMM» 1 CKIJIBKN (PePOMOHY CJTif] BiIKIACTH.

3arasipHa opMyJia OHOBJIEHHA (DEPOMOHY:

£ (£41)=(1-0) 5, 1)+ X7 ek 1)

Ile m — KLJIBKICTh Mypax;

Arg. t) — KiJIBKiCT (hepOMOHY, AKHH BiTKIameHo
k-10 Mypaxor Ha peb6pi (i, j) TPOTATOM ITOTOUHOI iTe-
paurii.

Icuye kijibKa TOMIMPEHUX CIIOCO6IB BU3HAUYEHHSA
KiJIbKOCTI (DepPOMOHY, III0 BiTKJIAIAETHCA KOKHOI Mypa-
XO¥0 Arg. 2 :

1) Ant System (AS).

Kinekicts epomony, BinkIameHa k-10 Mypaxow Ha
peopi (i, j), 06epHEHO TPOTOPIIiiiHA JOBKUHI il MIJIAXY
(L,):

Q
At (£)=1Z, ,
0

e Q — AKIo Mypaxa k mpoiinuia uepes pebpo (i, j);
'3

0 — igakie;

) — KOHCTaHTAa, 1[0 BU3HAYAE KiJIBKICTH (DePOMOHY,
AKUH BiAKJIAOAETHCH,;

2) Ant Colony System (ACS).

B ACS onoBiienHsA (hepoMOHIB Bifi0yBaeThCs SK JI0-
KaJIbHO (mij] yac moOyIoBU PilllIeHHA Mypaxoio), Tak
1 iro6abHoO (IiciiA 3aBepIlieHHs iTepaiiii). [ 1obanbHe
OHOBJIEHHSA 3a3BUYAll 3aCTOCOBYETHCA TIJIBKU 0 HAM-
KpaIoro sHAWIeHoro Ha JaHUi MOMeHT nuiaxy. Kiie-
KicTb (hepOMOHY, III0 BiIKJIAAAETHCSA, MOXKe OyTH obepHe-
HO ITPOTIOPIIITHOK0 IOBXKUHI Hakkparmoro maxy (L, ).

Q
AT () =4 Ly

0

est

Q

best

@ s

e — SAKIIO0 HaWKpalle PillleHHSa MICTUTL Pebpo
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1 —inaxime;

3) Max-Min Ant System (MMAS).

Y MMAS xinskicTb (hepoMOHY Ha KOKHOMY pebpi
o6MerKeHa MaKCUMAaJIbHUM Ta MiHIMaJIbLHUM 3HAYEeH-
HAMH | T ., T |. Tiieky Halikpaia Mypaxa B KO-
Hili iTepalii (200 Halikpaia Mypaxa 3 mouaTKy po0oTu
aJITOPUTMY) MOsKe BimkaamaT (hepoMOH.

Q
A (6) =T,

0

me — AKIO HaWKpalla Mypaxa IpouIia yepes

L

best

pe6po (@, j);

1 — inaxkrme.

TostoBHOIO MeToro MMAS e 3arob6iraHus 3aHagTo
BeJINKUM ab0 HAATO MaJIUM 3HAUYEHHAM (PepOMOHY,
110 MOKe IIPU3BECTH 10 MepequacHoi 301:KHOCTI abo
obmeskeHoro momryky. O6MeskeHHA qiaras3ony 3HAUYeHb
epomony B MMAS cTumysiroe Mypax I0CITiAKyBaTH
Pi3HI ILIAXY Ta 3a1106irae nepeBaykaHHI0 OTHOTO ILIAXY
Ha paHHix erTanax ajropurmy. CriouaTky BCi sHAUEHHS
(bepoMOHy BCTAHOBIIIOIOTHCS HA MAKCUMAJIBHUI PiBEHb.
ITig wac mpoxomxeHHA MypaxaMu pedep, BOHU 3aJIUIIIa-
I0Th (PePOMOH BIJIIOBIIHO [I0 AKOCT1 3HANIEHOro PillleH-
HA, TIPOTE KiJIBKICTh (PePOMOHY, AKY MOKHA 3aJTAIINTH,
00MEKYETHCA MAKCUMAJIBHUMU Ta MiHIMAJIbHUMU 3HA-
YeHHAMU, 3aJTaHUMU AJITOPUTMOM.

Y KoHTeKCTI IIanyBaHHA MapiipyTy BnJIA AkicTs
NUIAXY MypaxXu 3a3BUYAll OI[IHIOETHCA HA OCHOBI TAKUX
(harropis, AK: MOBKUHA NLIAXY (GLITBII KOPOTKI IMIJIAXT
BBAKAIOTHCA KPAIIIMMI); CIIOKUBAHHA eHeprii (IIIaxu
3 MEHIIINM CIIOKMBAHHAM €HepTil Kpallli); YHUKHEeHHA
nepemkoy (MUJIAXY, 0 YHUKAIOTH IIePEIKo/], MAalTh
BUIIY AKICTH (MOYKHA 3alPOBAIUTH IITpadu 3a IIpo-
XOMPKEeHHA TTOPYyY 13 TTeperrkogamMn)).

BigmosizgHo, mig uac BigkiIageHua GepoMoHy Mypa-
XU, AKi 3HANILIN KOPOTIIi, eHeproedeKTuBHiII Ta 6e3-
TIEUHIIT JIAXY, 3aIUIIATAMY Th 6lIbIlle epoMOHY Ha
mpoiigeHux HuMU pedpax. Lle 36isbIiye iMOBIpHICTH
TOro, IO HACTYITHI Mypaxu OyayTb CJIiIyBaTd IUMU
OLIBII AKICHUMH NUIAXaMU, 10 B KIHIIEBOMY ITiICYMKY
HpusBee 10 3HAXOMKEeHHs OIITUMAJIBHOI0 a60 0JI1M3b-
KOT'0 10 OIITHUMAJILHOT0 MapIupyTy ajid BoJl A.

IlouarTa «pepoMoHy», y BUIIAAKY 3 MapIIpyTaAMU
BriJIA, inTepripeTyeTheA HACTYITHUM UHHOM:

1) depomon sk Mipa mpuUBa6GIUBOCTI MapIIpyTy (260
MOoT0 YacTuHM). YABIMO, 1[0 KOKHOTO pasy, KoJIn
IITy4YHA «Mypaxa» (110 ABjAe co60i0 OgHY 3 iTepa-
il TOIIYKY PillIEHHA) MIPOKJIaJiae TeBHY OiIAHKY
MapIIpyTy Mix qBOMa ToukaMmu (Bysyiamu rpada,
1110 ABJIsAe c0000 poboumii mpoctip BrJIA), Bona
3aJIUIIaE Ha ¥ OiJIAHII IIeBHY KiJIBKICTh «BIpTY-
aJbHOT0 (hepoMoHy». KisbKicTs sastuiieHoro epo-
MOHY 3a3BUYAll IOB'A3aHA 3 «AKICTIO» IIPOHIEHOT0
MapUIpyTy Iier0 Mmypaxoi. Hampukmiam: KopoTri
MapIIPYTH MOKYTb ITPU3BOAUTHU 0 BIIKJIAIeHHA
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OLITBIIIOT KiJTBKOCTI (DEPOMOHY; MapIIPyTH 3 MEHIITUM

CTIO}KMBAHHAM €HepTii MOKYTb TAKOK 320X0UyBa-

THCA O1JIBIIOI0 KIJIbKICTI0 (hepOMOHY; MapUIPYTH,

1[I0 YHUKAIOTh MEePENIKo] a00 30H PUSUKY, MOKYTh

OTPUMYBATH IOHATKOBE «II03UTHUBHE» (DEPOMOHHE

MiIKPIILICHHS;

2) depomoH AK iH(pOpPMAIliA AJIA HACTYITHUX Mypax.
HasBHicTb (hbepoMoHYy HA TIE€BHIM AIIAHII MapIII-
PYTY POOHUTE IT¥0 OiIAHKY O1IbII IIPUBAOJINBOIO [IJIA
HACTYIIHUX «Mypax» IiJl 4Yac yXBaJIeHHA pPillleHHA
po Te, Kyau pyxarucsa aaii. Mypaxu yXBajiOTh
iMOBIpHIiCHE pillleHHsA PO HACTYITHUI KPOK, Bifjaa-
0UH ITepeBary TUM IiJISHKaM MapIIpyTy, Ha AKAX
KOHIIeHTpaIlisa pepomony Buina. Lle osuauae, 1o
paHile 3HANIEH] «II03UTUBHI» MapIIPyTH MalTh
OUTBIILY IMOBIPHICTb OyTH TOBTOPHO BUKOPUCTAHUMU
a0o0 cTaTu 0CHOBOIO JIJIA TTOAAJIBIIIOTO TIOJTITIIIEHHS;

3) BuUmapoByBaHHSA (pepoMoHy. BaskiimBuM acrexkroMm e
BUIIAPOBYBAHHSA (DEPOMOHY 3 uacoM (MK iTepariiamu
anroputmy). ILle o3Hauae, 1110 «cTapi» MapuIpyTH, AKi
He OyJIy MiJKPiJIeHi HOBUMU MypaxaMH, II0CTYIIOBO
BTPAYaIOTh CBOIO TPUBAOIMBicTh. BunapoByBaHH:A
(hepoMoHY BUKOHYE KiJIbKA BAMKIUBUX (DYHKITII:

— 3arobirae repeguyacHOMY CXOKEHHIO J0 Cy0OITH-
MAaJIbHOTO PillleHHA, — AKOU (hepOMOH He BHUIIApO-
ByBaBCsA, TIePIIi 3HANAeH] (MOKIINBO, HEe HAWKpaIIIi)
MapIIPYTHA MOTJIX O IIIBUIKO CTATH HAITO IIPUBAOIIH-
BUMU, 1 aJITOPUTM TiepecTaB Ou JOCITiKyBaTH 1HIIT
00J1aCTi MOIIYKY;

— cpuse 3a0yBaHHIO Hee(PeKTUBHUX MApPIIpyTiB. AKIo
AKACh TJIAHKA MapUIPyTy BUABUIACA HEBUTITHOIO B
JTOBTOCTPOKOBI# IIePCIEKTUBI, BUITAPOBYBAHHA (epo-
MOHY 3MEHIIUTH 11 IPUBABGJIUBICTD JIJIA MaNOyTHIX
Mypax;

— CTUMYJIIOE JOCTIKEHHA HOBUX, ITOTEHIIITHO KpaIIUX
mapinpyTiB. [Tocrifine BunmapoByBauua GepoMOHy
miaTpuMye 6aIaHC MK €KCILIyaTallielo BiKe 3HaA-
IeHUX ITO3UTUBHUX PIIIEeHb 1 TOCTIKEeHHAM HOBUX
MOKJIBOCTEH.

Takum yHOM, Y KOHTEKCTI IJTAaHyBaHHA MapIIPYTiB
BriJTA depomon siBnse co601o0:

— MITYYHO CTBOPEHY Mipy IPUBAOJIMBOCTI IEBHUX J1JIA-
HOK TIOBITPAHOT0 TTPOCTOPY (IIpecTaBIeHnX pedpamu
rpada);

— (bopMy KOJIEKTHUBHOI TaM’ATi KOJIOHII IITYYHUX Mypax
IIPO paHillle 3HANJIeH] PillleHHS,

— MexXaHi3M caMOoOpTaHi3allii, AKUIl Jae 3MOTy KOJIOHIT
TIOCTYIIOBO 3HAXOJIUTH ONITUMAJIbHI 260 0JIU3BKI J0
ONITUMAJIbHUX MaPIIPYTH IIJIAXOM iT€PaATHBHOIO
ITOCJTI/PKEeHHA Ta 06MiHy iH(opMmariiero (uepes depo-
MOHHI CJIiIN).

Bub6ip koukperHoi dopMysiu Ta mapaMeTpiB OHOB-
JneHHsa (epoMoHiB (Hampukiasm, p, @, crparerii Bu6o-
Py HaWKpaioi Mypaxu) MOKe CyTTEBO BIUIMBATU Ha
npoaykTuBHicTh anropurmy ACO i yac mraHyBaHHA
mapiipyrty BoJl A.

Buropucraunua xonrernirii pepomory B ACO mae
3Mory e(eKTHBHO pPO3B’A3yBATH CKJIAIHI 3amaui
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orrrumizariii mapipyTtiB BuJIA, 3 oriamy Ha pisHi 00-
MeKeHHA 1 1T, AK-0T MiHIMI3alliA BificTaHi, yacy mo-
JIBOTY, EHEePIOCIIO;KUBAHHSA, YHUKHEHHA IIePEIKo] 1 30H
13 BUCOKUM PU3UKOM.

Y HaWIpoCTIiIIOMY BUOAAKYy MapIIPyT HOJBOTY
BnJIA Mo:xHaA pecTaBUTH AK CePii0 IOCTiMOBHUX
etamiB [7]: 3imiT 3 BuxigHO1 Touku mapupyty (BTM) ta
Ha0lp BUCOTU, TOPHU30HTAJIBHI JUIAHKN, 1€ 301HCHI0EeThb-
CA KPerCcepChbKUiA IIOJIIT, JOCATHEHHA 00’ €KTa, a TAKOMXK
SHIKEHHS 10 pyOesky BukoHaHHsA 3aBnandsa (PB3) abo
kiunesoi Trourku mMapmpyty (KTM). ['opusonrasnbhi mi-
JIAHKU BKJTFOUAIOTH ITOBOPOTHI Touku Mapiipyty (IITM),
Ile 3MIHIOETbCA KyPC, a8 B 3araJIbHOMY BUIIAIKy — 1 BU-
coTa moJiboTy (puc. 3).

JJ1A cIpoIieHHA IPUIyCKaeMO, II0 PO3TALIyBaHHA
BTM, KTM i moBopoTHUX TOUYOK ITOBHICTI0 BH3HAYAE
MapiipyT mosisoTy BriJI A.

Kosxen eran mapuipyTy, a Takosk MaHeBpHU Ha BUOpa-
Hux IITM, cynpoBOmKYIOTECA IEBHUMU PU3UKAMU [IJIA
BriJIA i moTpeGyroTh BUTpAT pecypciB, 1110 03BOJISE TIOPiB-
HIOBATH Pi3HI MAPIIPYTH 3a IXHBOO repeBaror. OCKUTbKM
MOJKJTVBI BAPiaHTH PO3TAIILYBAHHA IIOBOPOTHUX TOYOK YUKIC-
JIeHHI, KUTBKICTh MOMKJIMBIX MapuIpyTiB mmosisory BrJIA
MozKe OyTH Jy»Ke BEJIMKOIO, 1[0 YCKJIATHIOE ITOIYK OIITH-
MAaJIHOT'0 MapIIPYTy 3a JOIIOMOI'OX0 METOIY IIepebopy.

B asropurmi mypaimok, B KO:KHOMY ITUKJIi iTepa-
IITHOTO TIPOIlecy, areHTU MTPOBOAATH MOIIYK PillleHHA,
a TaK0¥K OHOBJIIOIOTEH (PEPOMOHM HA 3HAMIEHOMY IIUIAXY.
Kowxuuit k-it arent craprye csiit uutsax 3 BTM, monae
BU3HAYEHI aJITOPUTMOM ITIOBOPOTHI IIYHKTU MapPIIPYTy
Ta 3aBepimye cBiit pyx 8 KTM. Bu6ip IITM 3 j moxxsiu-
BUX 3[I1HCHIOETHCA HA OCHOBI IMOBIPHICHOI'0 IPaBIIIA,
110 BU3HAUYA€ HMOBIPHICTD MIEPEX0/Ty k-ro areHTa B i-y
IITM 3 BpaxyBaHHAM JOCTYITHOCTI i-1 JiJIAHKYA MapII-
pyTy L, Ta kourenTpari ¢epomMoHiB Ha Iiil minAHIG
F, BMOMeHT 4acy ¢ HacTyIHUM 4uHOM [7]:

a. B
Pt (t)= f"(t) 5 @
F(t) I

=1’

me >0 i >0 — gBa peryjboBaHi mapaMeTpH, II0
3a/1al0Th Bary (pepoMoHa i IOCTYITHOCTI JIJIAHKH, Bif-
TIOBigHO.

IIpu o =0 arenTy HA KOKHOMY KPOIIi IIPAMYIOTH /10
Hanommxuoi ITTM, i1 AS meperBoproeTbcA Ha «KaIi6-
HUI» aJITOPUTM KJIACHYHOI Teopil omrumisarrii. AKimo
B =0, BpaxoByeTbCA TLIBKM BILIUB (P€POMOHIB, II10
IIBUIKO ITPUBE/Ie PO3B’SA30K M0 CyOoITuMaabHoro. s
3abesneueHHsA q00pol nuHAMiKK y [9] pekomMeHIyeTh-
cs BcraHoBiaoBaTu B> o. M. Jlopiro BUsiBUB HUBKY
KoMOiHaIii o 1 3, AKI MO3BOIATH OTPUMYBATH T06pI
pesysIbTaTé 3a HAaWKOPOTIIIUI Yac.

3rigHo 3 npasmioM (1), BUSHAYAIOTHLCA MMOBIPHO-
cti Bubopy Tiei um inmoi [ITM. Cam mpoitec BuGopy
peaJtidyeTbCcA 3a MIPUHITUIIOM «Kojieca pyJsieTku». Lle
MOKHA 3OIHCHUTH, HATIPUKJIAM, PO3IIINBIIY BiIPi30K
JIOBYKUHOIO S Ha J YacTHH, JOBKUHA AKUX IIPOIIOPITIHHA
P. . TloTim reHepyeThCcA BUNA/IKOBE UHCJIO0, PIBHOMIPHO
posnomisieHe B inTepBasti [12], 1 Bubip IITM aniticHto-
€ThCSA BIITOBIHO /10 TOTO, B AKY YACTHUHY Bifpiska S
MOTPAaIUise Ile BUMIAJIKOBE Ynciio. J{ocTymHICTh TiJIAH-
Ky MapmpyTy L, B HalimpocrimoMy BUTIaKy MOMHA
obuncauTu 3a opmysioro (2).

L-X, @)

ne D, — moeskuHa i-1 JUIAHKA MapuipyTy.

B 6ijIbII ckJIagHUX BUIIAAKAX 3HAUCHHSA Li MOKe
OyTU po3paxoBaHe B 3aJIEKHOCTI BijJf HAABHOCTI «30H
Hebe3nmeKn» Ha TIJIAHII TI0JIBOTY.

Y pocitimkeHHI aJropuTMy MYPAallnuHOT KOJIOHIT
0yJI0 BCTAHOBJIEHO, II[0 [JIS OCATHEHHA HAUKpAIUX

Moxiinsi
noioxenns [TTM?2

MoxuinBi
nonoxerHd I1TTM1

R

Puc. 3. IIpuknan mobymoBu MapiipyTy moasoty BriJIA
Jcepeno: cknameso aBTopoM 3a qaHumu [7]
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Pe3yJIbTATIB IIOIIYKY BaXKJIMBO MATU SAK OIITUMAJIbHE,
Tak i ripiie piteHHsA. PaHime ajaropuT™ mry4yHoOT KOJI0-
Hil MypaIIloK 30Cepe/i?KyBaBCA JIUIIE HA ONTUMATEHOMY
PpillIeHH] 114 TOBEIiHKU BCi€l IPyIiu, 100 CTBOPUTHU TO-
SUTHUBHUI 3BOPOTHUI 3B A30K. OQHAK 3arajbHUMA 06CAT
pecypciB, AKi BUKOPUCTOBYIOTHCA B MPOIIEC] TTOIIYKY
uuisaxy, € pixkcoanum. ToMmy B Iiif cTaTTi IPOIOHY-
€TbCA BUKOPUCTOBYBATH PE3YJIBTATH IIOIIYKY TipIIOro
NUIAXY [J1s 301JIbIIeHHA BUTIAPOBYBaHHA (hepOMOHY
Ha IbOMY IUJIAXY Ta CKOPOUYEHHHA dacy, Heo0XiJHOro
[IJ1A TI0T0 IIPOXOMKeHHA. TakuM YrMHOM, KOHIIEHTPAILA
(hepoMoHy B II1e He TOCITiKEeHNX 00/IaCTAX Oyae 3HaU-
HO BUIIOK0, Hi’K Ha IIOTAHOMY IUJIAXY, 110 301IbIIUTH
WMOBIPHICTB TOTO, 110 MypPAIIIKa OCTiIUTh ITi 00J1aCTi,
OCKIJIBKM B HUX MOKe OyTH 3HAUIEeHO Kpallle PillleHHA.

CriouaTKy BCi IUJIAXH, 3HANOEHI MypaxaMu, COp-
TYIOTBCS, & TIOTIM JJIA OCTAHHIX 0 MypaXx 3IiACHIOETb-
¢A KOPUTYBaHHA (DEPOMOHIB 3 ypaxyBaHHAM IITpady.
Mypaxu  cOpTyTbCA 3a MOBKUHOIO ILIAXY, 1 IIITpad
3aCTOCOBYETHCA BI[ITIOBI[IHO /10 PiBHA COPTYBaHHA, —
YUM KOPOTIINIA NIJIAX, TUM BUIIUI HOTO PiBEHb 1, BiAIIO0-
BiTHO, 6L TIITpad /A 1poro nuisaxy. Crimparourch
HAa II0 KOHIIEIII[i0, B I[ifl CTATTI IIPOIIOHYETHCA PO3PO-
O6uTH MojIesIb IrTpadyBaHHA (DEPOMOHIB IS AJITOPUT-
My MypAalIHOI KOJIOHII, 1110 BifoOpaskeHo y HaBeIeHil
dopmymi [15].

k=0
}\‘Zm 0 (k B (D)
C=p+ D )
Ile p — MIBUKICTh BUTIAPOBYBAHHA (DEPOMOHY;

D — BifcTaHb Biff TOYKH 10 I[1JILOBOI TOYKH;

A — 1/10 Bimgcrani D, m1o6 rapaHTyBaTH, 110 ITOBHE
3HAUYEHHA He € HANTO BEJIMKUM;

 — TIOPAIOK ITOTAHOTO MLIAXY IONIYKY MYpPaxW;

k — (ikcoBaHe 3HAYEHHS, 1[0 JOPIBHIOE 0. Y KOH-
KpPEeTHOMY 3aCTOCYBaHHI, AKII0 ONTUMAJIBHUN IIJIAX
1 HAUTipIIWH MUIAX TPOXOAATE Yepes If0 TOUKY, mTpad
He HAKJIaa€ThCA.

e GesmocepeqHBO BILTUBAE HA MOBIPHICTH BUGOPY
nUIAXy Mypaxor. To6To, (hepoMOH HA ITOTAHOMY ILIAXY
3MEHIITYEThCA, 10 3HUIKYE MMOBIPHICTh MOT'0 TTOBTOPHO-
ro IIpoXomKeHHs. BomuHouac 3pocTae IMOBIPHICTD H0-
CITIKeHHA HeBIJOMUX MiIAHOK. JIJ1a oHOBIIeHHSA (bepo-
MOHIB BUKOPHCTOBYEThCSA TI00AJTLHUI METO/T, OCKIJIBKA
JIOKAJILHUM MeTO[I 3 OLJIBIIIO0 IMOBIPHICTIO ITPH3BEIE 10
MOTPATUIAHHA MyPaxy B JIOKAJIbHE OIITUMAJTbHE PillleH-
HA. [licia Toro AK Bci Mypaxu B KOXKHOMY IIOKOJIIHHI
3aBEPIIMIN TIOIIYK, (PePOMOHU OHOBJIFOIOTHCS BiIITo-
BI/THO JT0 pe3yJIbTaTiB ONTUMI3allil Ta MOJIesIi OHOBJIEH-
HA (pepOMOHIB, OIIMCAHOI paHilie. ¥ IIPOIEC] ITONUIYKY
asmroputM AS samobirae mepemgdyacHiii KOHBEPreHITii,
1170 JTO3BOJIAE OCATTH Kpanux pesysasrarie. KpiM Toro,
3arajibHa KiJIBKICTH (DEPOMOHIB HA MIJIAXY KOHTPOJIIO-
€ThCA B MeKax MEeBHOTo AianaszoHy ([min, max]), 1o
3ariobirae HaATO MIBUIKOMY IIE€PEX0ly Mypaxu 0 JIo-
KaJIbHO ONTHUMAJIBHOTO IIJIAXY Ta T03BOJISE MypaxaMm
IOCJTII;KYBATU IIUPIINIA CIIEKTP HEBIIOMUX TEPUTOPIH.
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Ha nouarkoBoMy eTarmi TONIYKY, JIA MTOKPAIeHHA
eeKTUBHOCTI aJrOPUTMY, II0YATKOBE 3HAUECHHSA (he-
POMOHY BCTAHOBJIIOETHCA HA MAKCUMAJILHUU PiBEHb.
OHoBJIeHHA (DEePOMOHY BIINCHIOETHCA 32 HACTYITHUMU
OpaBUJIAMU:

T, (¢) = (1-p) T (¢) + A5,
best _ (Ck )71
v 0
MAaJIBHOTO IIJIAXY;

C, — onTuMasbHa BiICTAHD LIJIAXY.

Ilompu Te, 110 iCTOPUYHO ONTUMAJTBLHE PillIeHHSA 30e-
PiraeThes IiC/A 3aBEPIIEHHSA TIOIIYKY KOJIOHIT Mypax,
i yac OHOBJIEHHS (pepoMOHY, MaTpuild (epoMOHIB
OHOBJTIOETHCA Ha OCHOBI ONITUMAJIBHOTO IIJIAXY MOTOY-
Horo oxosTiHHA. 1le 103B0JIsI€ eheKTUBHIIITE BUKOPUCTO-
BYBATH MeXaHi3M MMO3UTHUBHOTO 3BOPOTHBOTO 3B'A3KY,
CTBOPEHUM ONTUMAJIBHUM IIJISAXOM, 1 Ja€ O1l/IbIIIe MOK-
JINBOCTEH NJIA OOCIIIMKeHHA HOBUX NIIAXiB. Takum 4u-
HOM, 3arajIbHHUI IIPOIeC IIOUIYKY IIAXY cTae 0iIblI
PIBHOMAHITHUM, II[0 JOTIOMAra€ YHUKHYTH ITepeuacHol
KOHBEPTreHIIii 10 JIOKAJIBHOTO ONTUMYMY 1 3MEHIIIye 10~
CJTIKEHHA ITOTaHUX IIUIAXIB, III0 B CBOIO YEPTY IIi/IBUIILYE
e(heKTUBHICTh AJITOPUTMY TIOLUIYKY MYPAIIMHOI KOJIOHII.

AJIropuT™MHY KOJIOHIT MypPAIIIOK IITUPOKO BUKOPHCTOBY-
FOTBCSA J1J1A BUPIIIEHHA PiSBHOMAHITHUX 3a/1a4 ONTUMIi3a-
i1 B pisHUX 00JIACTAX, 0COOJIUBO B TATY3i 1H:KEHEPHOTO
MPOEKTYBAHHA. AJITOPUTM MypaIIruHOI KOJIOHIT — I1e
1HTEeJIEKTYaJIbHUH aJIrOPUTM 13 MEeXaHi3MOM ITI03UTUB-
HOT'0 3BOPOTHOTO 3B’A3KY.

Bucuorkwu. BesrmrisioTHi siTanbHi antapatu Ha0yau
BEJIMKOI MOMYJIAPHOCTI 3aBOAKU CBOIM 3IaTHOCTI BU-
KOHyBaTH CKJIAJHI 3aBAAHHA B PidHUX chepax, TAKUX
SK MOHITOPUHT 1H(PACTPYKTYPH, CiIbCbKE TOCTIOnap-
CTBO, 60pOTHEOA 3 MOMKEKaMU Ta PO3BiyBaJIbHI oIle-
pairii B ymoBax 0otioBux Aiii. Bonu crasu 0co6imBo
BaXKJIMBUMU Yepe3 CBOI HUBBKY BAPTICTh, IIPOCTOTY
00CJIyrOByBaHHA Ta BUCOKY €(PEeKTUBHICTD, 1110 POOUTH
iX He3BaMIHHUMU B CUTYAIlifAX, Je BUKOPUCTAHHA ITi-
JIOTOBAHOI aBlallil € HebaxxaHUM a00 HeOe3IIeuHM.
IlnaunyBanus mapiipyTiB A BriJIA — e cxmamgamit
mporiec, AKUI BUMAarae BpaxyBaHHA YNCICHHUX (Dak-
TOPiB, TAKUX AK ITOTOAHI YMOBU, HAABHICTH MEPEIIKOI,
AKTUBHICTH TPOTUIIOBITPAHOI 060POHU Ta HEOOXITHICTh
orrruMisariii pecypciB. BincyTHicTs edeKTUBHIX MeTO-
MIiB TJIAHYBAaHHA MOKe IPU3BECTHU 0 BTPATHU allapaTiB
1 801IBINIEHHSA BUTPAT Ha 1X eKCILIyaTalliio. 3acToCyBaH-
HA Cy4YaCHUX aJITOPUTMIB OIITUMIi3allil, BAKOPUCTAHHA
reoiHOPMAIIHNX CUCTEM Ta IITYUYHOTO iHTEJIEKTY
II03BOJIAE BpaxyBaTH BCi (pakTopw, ITOB’'A3aHI 3 TLUIAHY-
BaHHAM 110J160TiB BriJIA, 1 3a6esreunTt BUCOKII PiBEHb
BUKOHAHHA 3aBaHb. LI TeXHOJIOT] TomoMaraThb CTBO-
PIOBaTH MOMEJTI, AKI MOKYTb e(DEeKTUBHO aIallTyBaTHUC
JI0 3MiH Yy HaBKOJIUIITHLOMY CEPEqOBUIII, III0 JO3BOJIAE
VCITIIITHO BUKOHYBATH Micii B pi3HUX yMOBaX.

PesynpraTtu gociigkeHb 3arajoM MO3UTHUBHI Ta
BKa3yHTh HA MTOTEHIIaJl BUKOPUCTAHHA MYPAIIUHOTO

e At — OHOBJIEHHS (DEPOMOHY OIITH-



// International scientific journal «Internauka» // N2 4 (171), 2025

// Technical sciences //

anropuTMYy IJiA BUpilneHHA 3agad. [Ipoknaganta Mapii-
PYTIB MOIBOTY OyIie 3MiMICHIOBATUCA 3 yPaxyBaHHAM TIe-
PeIIKo Ha MapuIpyTi Ta «30H Hebesnekn». MypammHi
aJIropuTMu 6a3yIThCA Ha MIPUHIIUIIAX CAMOOPTaHi3arii
Ta CTUTMEPTII, 1110 3a6esreuye eeKTUBHY KOOPIUHAIIII0
0araTrbox areHTiB (Mypallok), AKi MOXKYTh aJalTyBaTUCA
JI0 BMiHIOBAHUX YMOB 1 IIIBUIKO 3HAXOAUTH OTITUMAJIBHI
a60 HaGIIMKEH] [T0 ONITUMAJILHUX PillleHHA. SacToCyBaH-
HA TAKUX aJITOPUTMIB [IJIA TPOTHO3YBAHHA TPAEKTOPIH
m0J160TiB BriJTA [03BoJIfAe 3HU3UTY PUSUKH, 3SMEHIIINTHA
BUTPATH Yacy Ta PecypciB Ha IOLIyK MapIIpyTy i mif-
BUINUTH €(DEKTUBHICTH BUKOHAHHA MiCiii.
HocitipkeHHA TOKa3y0Th, 1[0 MyPAIIUHUIN aJIro-
puT™ 100pe ITAXOMUTE /1A PO3B'A3aHHA 3a/1a4 MapIIIpy-
TH3AIlil B peaJIbHUX YMOBAaX, e He00XiJHO BPaxOByBaTU
Pi3HOMAHITHI 3MiHHI (DAKTOPH, TAKI AK METEOPOJIOITUH1

yMOBH, 3a00pOHEH] 30HU Ta MOMJINBI mepernrkoau. Kpim
TOT0, METO/IU, 1[0 BUKOPUCTOBYIOTh MypPAIINHI aJIro-
PUTMU, MOKYTh OyTH aaliTOBaHi 10 YMOB IITBUIKOL
3MiHU CUTYAIIii, II[0 € 0COOJIMBO BAXKJIMBUM JIJIS 3aBIaHb
3 BUCOKMMU BUMOTaMU JI0 Yacy pearyBaHHA Ta oOMe-
JKEHUMU 00UNCITIOBAILHUME PECYPCaMU.

Taxum yrHOM, 3aIPONOHOBAHUI ITIAXIT A0 IPO-
rHO3yBaHHA N0JILOTY BriJIA Ha 0CHOBI MypaIirnHoro
aJITOPUTMY € IEPCIIEKTUBHUM 1HCTPYMEHTOM JIJIA OIITH-
Mi3aIlii TPaeKTopiil MoJBOTIB 6€3MiJIOTHUX anmapariB
Y PeaJIbHUX YMOBaX, 3a0e3edydy iXHI0 O1JIbILY aBTo-
HOMHICTb 1 3HIIKYI0UHU MOTPeOy B JIIOJICBKOMY BTPyYaH-
ui. OnHAK, 114 TOKpalleHHA pesysIbTaTiB, HeobXiaHe
TIO/TAJTBIIE BIOCKOHAJIEHHSA Ta aIalTallifd aJITOPUTMY JI0
crienu(piuHUX 3aBOAHb Ta 00MEKEHb, 3 AKMMU CTHUKA-
orbess BrJIA B pisHux cepax sacTocyBaHHA.
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IHOOPMALLIAHA YNPABJIIOYA CUCTEMA
AN ONTUMI3ALYT JISIbHOCTI LU®POBOTO
IHHOBAL|ITHOTO XABY

INFORMATION MANAGEMENT SYSTEM
FOR OPTIMIZATION OF DIGITAL INNOVATION
HUB ACTIVITIES

AHoTauis. [pegcTas/ieHo 0OCHOBHI eTany po3pobku iHpopmawiiiHoi ynpassiioyoi cuctemu gist LMPpoBo20 iHHOBALHO20 Xaby.
KniouoBi cnosa: iHpopmauiiiHa cuctema, umngposuii xab, ontumizauis, bizHec-npouecy.

Summary. The main stages of developing an information management system for a digital innovation hub are presented.
Key words: information system, digital hub, optimization, business processes.

Benoxy CTPIMKOTO PO3BUTKY 1H(MOPMAITIHHUX TEX-
HOJIOTIH, 1X BITPOBa/ZKEHHA B PISHOMAaHITHI chepu
CYCITIJTHCTBA CTAE KJIIOUYOBUM (DAKTOPOM MOAJIBIIIOTO
mporpecy Ta OnTuMisallii pis3HOMaHITHUX MTPOIIECIB.
3o0KpeMa, B yMOBax MacIITaGHuX IU(POBUX TPaHCHOP-
Malliif B eKOHOMIITI TA CYCIILJIBCTBI, e)eKTUBHE BUKOPHU-
crauHA iHQopMariiiHux ynpasidouux cucreMm (IYC)
BUABJIAETHCA AK HEOOXiTHA YMOBa JJ1A 3a0e3reuyeHHA
KOHKYPEHTOCIIPOMOKHOCTI Ta CTAJIOr0 PO3BUTKY. 3aB-
maku IYC, mignpuemMcrBa MaTh MOKIIMBICTE HE JIMIIIE
ONITUMi3yBaTH CBO1 6i3HEC-TIPOIiecH, a i BIIPOBayKyBaTH
HOBI MIIXOU 0 YIPABJIIHHA PiSHUMU ACIIEKTaMU CBOET
IAJTBHOCTI.

AKTyaJIbHICTH IIPEACTABIEHOr0 TOCJigKeH-
HfA T0JIArae y HeoOXiJHOCTI BUBHAYEHHA ONTHUMAJIb-
HUX MOJieJiell yIpaBJIiHHA GidHec-TIpolecaMu, AKi
BPaxoBYIOTh CITeIU(iKy chepu mudpoBUX IMOCIYT Ta
I03BOJIAIOTH edeKTUBHO BuKopucToByBaru 1YC s
IOCATHEHHS IiJIell yIpaBIiHHA U(PPOBUMYU iIHHOBA-
mMAHUMY XabaMu.

MeTo10 po6oTH € PO3p0o0IeHHA iH(POopMAIIAHOL
YIPaBJIANYOl CUCTEMHU, AKA CIPAMOBAHA HA OITHU-
Mi3aIlio JiAJbHOCTI [U(POBOTO IHHOBAIIHHOTO Xaby
NUIAXOM aBTOMaTHU3aIlii 6i3Hec-TIpoIeciB Ta iHTerparii
CYyYaCHUX TEXHOJIOTIH yIIpaBIiHHA.

Ananiz icnyrnouux iHopMayilinux cucmem
npedmemuoi obnacmi

Iadopmariiiiai cucTeMu MOMIIAIOTHCA HA KiJIbKa
KaTeropii, KokHa 3 AKUX 3aliMae IIeBHY HINIy y BU-
pobHIYOMY (KUTTEBOMY) IIMKJTi, BUKOHYIOUN HEOOXiTH1
i1 3 iHopMaIriiiuum 3abe3neueHHAM oprauisarii. [1]

OTxe, cCTEMU TIOMIJIAIOTHCA HA:

ERP (Enterprise Resource Planning) — cucrema
MJIaHyBaHHA (YIIPaBIiIHHA) PECypcaMu ITiIIPUEMCTRBA.
[2]

CRM (aurt. Customer relationship management) —
MOJIeJIb B3a€MO/Iil, KA BBAKAE, 110 IIeHTPOM yciel ¢i-
Jocodii Gi3Hecy € KIIiEHT, 8 OCHOBHUMU HAITPAMKAMU
JiAJILHOCTI € 3aX0OU MO0 IIATPUMEN e€QeKTHBHOIO
MapKEeTUHTY, TIPOIaKy Ta 00CIyroByBaHHA KITieHTIB. [3]

ECM (Enterprise Content Management) — 11e cTpa-
TerivHa iHpacTpykTypa Ta TeXHIUHa apXiTeKTypa IJisa
MITPUMEHN €IMHOTO KATTEBOTO WKLY HECTPYKTYPOBAHOI
iH(popMaIlii (KOHTEHTY) PisHUX THUIIIB Ta (hopMaTis. [4]

CPM (amra. Corporate Performance Manage-
ment) — KOHIIEII[iA yIIpaBIiiHHs epeKTUBHICTIO 0i3-
Hecy, 1110 OXOILITI0E BECh CIIEKTP 3aBIaHb y rajLysi cTpa-
TeriuyHoro Ta (hiHAHCOBOIO YIIPABIIHHA KoMIaHiew. [5]

HRM (aurin. Human Resource Management) — ra-
JIy3b 3HAHB Ta IIPAKTUYHOI TIAJIBHOCTI, CHPAMOBaHA Ha
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cBoeuacHe 3abe3reueHHs OpraHi3allii IIepcoHaIoM Ta

OIITHMAJIbHE HOr0 BUKOPHCTAHHA. [6]

EAM (aurn. Enterprise Asset Management) — 11e
iH(opMaIlriiina cucreMa, IpU3HAUYEHA B OCHOBHOMY JIJIA
aBTOMATHU3AIlil IIPOIIECIB II0B’A3aHUX 3 TeXHIUHUM 00-
CJIyrOBYBaHHAM 00JIaTHAHHSA, HOT0 PEMOHTOM, & TAKOMK
MICIATPONAKHUM 00CJIyTOBYBAHHAM IILOTO 00J1aJHAH-
HA. EAM-cucrema — npukIagHe IporpamMmHe 3abesrie-
YeHHA YIPABJIIHHA OCHOBHUMH (DOHIAMU ITiIIIPUEM-
crBa (O®II) B pamkax crparerii EAM. [7]

EDMS (anri. Electronic Document Management) —
crcTeMa yIPaBJIIHHA JOKYMEHTaMU ITiIPUeMCTBA.
IMTupoke 3acTocyBaHHSA €JIEKTPOHHOTO JOKYMEHTO06ITY
B YKpaiHi mpU3BeJIo 10 TOro, [0 HA PUHKY 3 SBUJIU-
cA piBHI BUIM CHCTEM eJIEKTPOHHOI'0 JOKYMEHTOO0ITY,
3MIaTHI 3a/I0BOJIBHATH PisHi moTpedu 6izuecy. Croromui
ImpoBatiiepu IponoHyTh Tpu Bugu EDMS. [8]

1) VYuiBepcasibHi cepBicU eJIEKTPOHHOTO JIOKYMEHTO0O0-
6iry, KOJIM KOPUCTYBadl MOKYTh POOUTH 6a30Bi /il
3 IOKyMEHTaMM: MiITUCYBATU €JIEKTPOHHUM i IN-
coM, OOMIHIOBATHCA 3 KOHTPAreHTaMu, COPTYBATH,
30epiratu B apxiBi Tomro. ['0JIOBHII HETOIIK TAKUX
CEepBiCiB — HEMOXKJIMBICTh OXOITUTH BCI CIIeITM(idHi
MOTPedu KOMMIAaHI.

2) KacromizoBaui EDMS, kosu mpoBaiifep HaIAIITOBYE
cepBic BiITIOBITHO 40 6i3HEC-TIPOIIECIB Y KOMITAHIi.
BrposamkeHHA cricTeMU eJIEKTPOHHOIO TOKYMEHTO-
00iry mpu 11bOMY TIOTPEOye OiJTbIlle yacy — 30KpeMa,
Ha HAJIAIITYBAHHSA CEPBICY, HABUAHHS CITiBPOOITHUKIB
TOIIO.

3) KombinoBaui EDMS. IloeguyioTs y cobi eteMmeHTH
IBOX monepenHix BumiB. {o 6a3oBoro cepsicy mpo-
Baliiep po3po0Jisie TOTaTKOBI MOYJIi BiZIIIOBITHO 10
moTped KoMITaHii.

Workflow (amri. Business Process Management
(BPM) — cucrema, 110 BigmoBijiae 3a JOKyMEHTOO0IT
HiIPUEMCTBA B KOMILJIEKCI, IIOUMHAIOYH BiJT IIPOCTOT0

JIOPY4YeHHA JI0 KiIHIIeBUX MapIIPYTiB 1 BePCiii JOKyMeH-
TiB, 110 BUKOPUCTOBYIOThCA. [9]

Collaboration — cucreMa, 110 BigIoBizae 3a eJiek-
TPOHHY B3a€MOIi0 JIf0fieit, aje He hopMasTisoBaHa, AK
workflow, i He mpocrto «apxiB», ax EDMS. Ile muar-
opma [yia cmiBIpari ajsa BiggajieHoi po6oTH, CTBO-
peHa [JiA MIBUAKOTO Ta 0e3MeYHOro MaciiTabyBaHH:A
B opranisairii. [10]

Ockinpku 1IX €, HacamIiepes, KITi€HTOOPiEHTOBAHOTO
CTPYKTYPOI0, TO AjiA o0y mosu #ioro IYC morrisibHO 06pa-
T came CRM — mopesns. CRM-cucrema — 1ie KOHI[eIl-
[id yOpaBiIliHHA aKTUBHUMHU B3a€eMUHAMMU 3 KITIEHTOM.
3 IPUB’AZKOIO [I0 TEPMIHY YIIPABIIHEA 613HECOM ITiIITPH-
€MCTBa — IIe CHCTeMa OpraHisalfii podoTu Qipmu 3 opi-
€HTYBaHHAM OTPeOY KITi€HTa, O1JIbII aKTUBHY 1 IUTITHY
po6oty 3 kmiearom. CRM Mae Ha MeTi BHOCKOHAJIEHHSA
npopaky ToBapy (Iocjyru), a He Ha BUPOOHUIITBO. [3]

Jocnidocenna cucmemu ynpasainta 0LAIbHICIIO
uuUpPo6020 IHHOBAYLTIHO20 XAy

udposi inuosarriitai xabu (I[IX) — e BucokoTex-
HOJIOTIUHI CTPYKTYPH KJIACTEPHOTO TUMY, AKI MPAaIfio-
0Tb y (PiSUYHOMY Ta BipTyaJIbHOMY IIPOCTOPI 3 METO0
HaAJaHHA HOCIYyT ITU(POBI3AIlii MaJIOMy 1 CepeTHBOMY
0isHecy, a TakoXK HepskaBHUM opranizariam. Ha 1eii
vac B YKpaiHi crBopeHo 12 eBpormeticbkux [{IX 3a rpan-
ToBoI0 mporpamor €C «[{udposa €spomna» [11], Tpu
3 AKKX PO3I0YAsIH CBOIO AisbHicTh y Kuesi 3 2025 poky.
Opun LIX mparroe Ha 6asi KHEY imeni Baguma I'eth-
MaHa, a iHIIi Ba — y cKitami Ykpaincbkoro Kitacrepso-
ro Anbsucy (oqua Ha 6asi KIII imewni 1. Cikopcbkoro, iH-
il — Ha 6a3i KuiBcbkoro AxameMiuHOro yHIBEpCUTETY
MOH ta HAH VYkpaiuu). Bei 12 rudposux xabiB cTBo-
peHi y BimmosigHocTi 10 KoHIIemrii cTBOpeHHSA eBpoTeti-
cerux 1{IX [12], mpaiooTh y pesKuMi «€TUHOT0 BIKHA»
Ta HagaoTh Tunosi nmocayru (Puc. 1). Tak, I{IX nHagae
TIOCJIyTH 3a cXeMol0: BruABieHHA 110Tpeb i BCTAaHOBJIEHHA

PobGoyuin nnaH

B2B iHTepB'to
BcraHoBneHHs
HanpsMKiB KOMYHiKaLjin

MoTpebu knieHTa,
NpIopUTETH, MOXIHBI

pilLeHHst

/

3axopm / BxigHi
KOHTaKTK

N

AnnikauinHa
topma Ha
webcaTi

Possutok Web-
CTOPIHKM

OuiHka uncposoi
3pinocTi knieHTa

[lopoxHs kapTa
LncpoBoi
TpaHcopmaLji

HapanHsa nocnyr
eyx

/

3BOPOTHMIN 3B'A30K,
YCniLLHi kercu

Puc. 1. Cxema Hagauua nociryr IIX y pexumi «eIMHOTO BiKHA»
orcepeio: po3pobiieHo aBTOPOM
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npiopuretiB — Bubip pimrens — Jlusaiin Ta TecTyBaHHA

pimtess — R&D i naBuanusa- @inancyBaHHA BIIpoBa-

mxeHb — [ligTpuMEKAa 11010 BIIPOBAIMKEHb.

HistibHicTs U POBUX 1HHOBAITIHHIX Xa6iB, 30KpemMa

nepengoauvae:

® HaJaHHA KOMIUIEKCHUX MOCIIYT I poBisaliii Ta posBu-
TOK IM(PPOBOT iIHHOBAITIIHOT iH(PACTPYKTYPH, KA HAIAE
ITOCTYTI 0 TIePEeIOBUX TEXHOJIOTIH, PIIlIEHDb Ta TOCIYT;

® TeCTyBaHHA pillleHb a60 IPOAYKTIB IepeJ iHBEeCTy-
BaHHAM, 1110 T03BOJIUTH 3MEHIIUTY PUSUKY Ta 3a6e3-
meuynTy e()eKTUBHE BUKOPUCTAHHA PECYPCiB;

® TiIATPUMKY Yy HOUIYKY iIHBECTHUIIIH, III0 CIIPUATIME
(hizamcoBOMy po3BUTKY Ta CTIHKOCTI MAJIOTO i cepen-
HBOTO 013HECY;

® [IporpaMy HaBYAHHS Ta PO3BUTKY ITU(DPOBUX HABUUOK,
CIPSAMOBAHI HA IMIBUIIEHHA KBATI(IKAIIil [TepCcoHaTy
MCII i gepsxaBHMX OpraHis3aliiii Ta CTBOPEHHI KOMAaHI,
TOTOBUX 0 IU(PPOBUX TPaAHCHOPMAITiiL;

® CIIPUAHHSA IOCTYMIY A0 IHHOBAI[ITHUX €KOCUCTEM —
€IX Bucrynae Ak ruiargopMa 1A 06 eTHAHHA BU-
POOHUKIB, IHHOBATOPIB, OPTaHiB BJIa/I1, IHBECTOPIB Ta
IHITUX YYACHUKIB €KOCHCTEM.

CucreMa yrpaBiniHEA [A(PPOBUM IHHOBAI[IHHUM Xa-
60M — I1e CyKyIHICTb IIPaBUJI 1 CII0CO0IB peryIroBaHHA
nepe6iry 6i3Hec-IpoIeciB, 32 AKUMU KOHTPOJTIOIOTHCA
dyuKIioHa bHI Tigposmiau. ['0JI0BHOI METOI0 CTBO-
PEeHHA CHCTEMHU YIIPABJIIHHA [[U(PPOBUM 1HHOBAIITHUM
xaboM € MaKCUMaJIbHa aBTOMAaTU3aIliA YIIPABIiHCHKOI

Cucrema ynpaiiHHs TUGPOBUM IHHOBALIITHIM Xabom

CrBopenHs iHdopmartiiinoi 6a3u yrpasiiaas [[IX

30ip 1 cucremaTH3aIris
BHYTPILIHBOI iHPOpMAaIIii

30ip i cucTemaTH3aIis
30BHIIIHBOI 1HPOpMaIIi

MoHniTopuHT
iHbopMarii

\ 4

Excnpec-ominka

®dopMyBaHHSI CHCTEMH IMOKA3HUKIB OIMIHKH ynpaBmiaHS [[IX

[Tornu6Gena omiHka

y

[HCTpyMEHTH IITYYHOTO 1HTENEKTY JUIs

[Tomryky ineit Ta
ix aHamizy

[Tomryky BiAMmOBiAHUX
eKCIIepTIB

Peectpanii yuacHUKIB
Ta MPOEKTIB

!

[HCTpyMEHTH iHTerpaIii 3 iHmMME TiatGopmaMu TpaHchepy TEXHOJIOTIH Ta 3HaHb
yepe3 API

Mepexi €BpOneHChKUX
X

MixHapoIHOI acorriallii HayKOBUX MapKiB,

MepeKi KJIacTepiB TOIIO

v

Excnieptusa sikocti popMyBaHHS KOHTPAKTIB 1 MPOBEIACHHS 3aX0/11B

OmnepaTHUBHE peryJitoBaHHS 1 KOHTPOJIb CTaHy O13HeC-IPOLECiB

Pruc. 2. OyHKITIOHYBaHHA CUCTEMHU YIPABIIHHA HU(MPOBUM IHHOBALIHHUM Xa60M
[Hocepenio: po3pobiIeHO aBTOPOM
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mpari, TPUCKOPEeHHA MIPUUHATTA yIPABIIIHCHKUX Pi-
IIeHb 1 onTuMi3amii cyMu BUTpaT Ha yTPUMYBaHHA
VIIPaBJIIHCHKOTO altapary 3a YMOBU MAaKCUMAJIBHO AKic-
HOT'0 06CJIyTOBYBAaHHA KJII€HTIB.

Cucrema ymnpapniaus [[IX 6asyerbes 30kpema Ha
(PyHKITIOHATEHUX MOYKIIMBOCTAX ITM(POBOI ILIIATHOPMU
(Puc. 2).

o Takux MOKJIMBOCTEl, 30KpeMa HAJIeKaTh:

— Mapxer-mJieiic iei Ta iHIIIATUB, AKUMHA TIATHCSA
0Ee3KOIIITOBHO;

— Baga 0isHeciB 3a cekTopamu;

— Basa HayKoBIIiB 3a HATIPpAMaMU €KCIIEPTUIH;

— Basa mipoexkriB, mo peastrizoBaHi (yCITilIHI Keiicn);

— Basa mpoekTiB, 1110 peasidyroThesa 1 40 AKUX MOXKHA
JTOJTy YU THCS;

— IMudposa 6i6ioTeKa 3HAHB;

— Hoctyt 1o mudpoBoi Ta MOCTiTHUIIBKOT iHPpaCcTPyK-
TypH;

— Tucrpymentu 111 nyisa anasmisy i IONUIyKy ifeit Ta eKc-
epTiB;

— Peecrparris yuacHUKIB Ta TIPOEKTIB.

YrpaBiinua 6idHec-mpoliecaMu BUPIIIye OpraHi-
3alliTHO-eKOHOMIUHI MUTaHHA (POPMYBAHHA TA MATPUM-
KU aCOPTUMEHTY ITOCJIyT Ha IIEBHOMY piBHI. IcHye mekisib-
ka IC, mo MoKy Ts GyTH BUKOPUCTAHI /I YIIPABIiHHA
Oi3Hec-IIporecaMu AJIA (P POBUX iIHHOBALIMHIX Xa0iB.

O6rpyrmysanna eubopy nidxo0is i mexHonozil

ona ecmeopenna 1IYC

Bpaxoyrouu ocobuBocTi 11i160Boro cermenTa 11X,
Tpeba BUSHAYUTH KJIFOUOBI aCIIeKTH Ta IapaMeTpH AJIsd
onrruMmasbaol Mogesti ICIIP. KirodoBi acnekri Ha Akl
CJIiT] 3BepTaTHU yBary:

— imenTudikaris TumisB mocayr. [loTpi6Ho pospobuTu
YiTKy CHCTeMy KaTeropusalii mocayr (3a raaysamu
IiAJBHOCTI; 3a U(MPPOBUMU TEXHOJIOTLAME TOII0),
BPaxXOBYIOUM 1X BAKJIUBICTh T BAPTICTh;

— aHaJi3 moTpeb KJIieHTiB Ta mpoieciB. Ak 0isHec-
IpoIecH MOKHA BUOIJINTU BUBUEHHA TA aHAJI3
PIBHUX KJTI€HTIB Ta iX YHIKAJBHUX IIOTPEO y MMOCJIIy-
rax nudposisaiii. BusHauenns piBHA IIOMMUTY Ta
ONITUMAJILHOTO 06CATY 3aMOBJIEHD /I KOKHOTO TUILY
TIOCJIYT;

— ypaxyBaHHA C€30HHOCTI Ta TEPMIiHIB HAJJaHHSA I10-
CJIYT BKJIIOUAE B cebe Ce30HHI 3MiHU Ta aJarTaIlio
PIBHUX IIOCJIYT AJIA BpaXyBaHHA ITiKiB IIOIIUTY IIiJI
yac pisHux ce3oHiB. I{e 0oco6iMBO aKTyasIbHO [JIA
TaKUX MOCJIYT, AK BUIIPOOYBAHHSA APOHIB YU POOOTIB
UL BUKOPUCTAHHA Y CLUTBCHKOMY T'OCIIOIAPCTBI TOIIIO,
a TAKOK [JIA HABYAJBHUX II0CJIYT, BPAXOBYIOUH, II[0
JIITO — CEe30H MacOBUX BI/ILYCTOK;

— anasis BuTpar. BapricThk 3aMOBJIeHH, 110 IIepemdadae
PO3pPaxyHOK BUTPAT AJIA KOMKHOI MOCIYTH, & TAKOMXK
rpadik BUTPAT y Yaci.

Omxe, epeKTUBHUM € KOMILJIEKCHUN MiAXim OJid
yopasaiHHA AiAnbHicTi0 IIIX 3 KiJBKOX IIpUYMH.
ITo-miepiie, BiH momoMarae BpaxXyBaTU BCi BayKJIUBI
CKJIA/IOBI, AKi 3a0€3MeUy0Th BUCOKY AKICTh po060TH Xa0y,
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VHUKAIOUU ePEeBaHTAKEHb ITPAI[iBHUKIB 1 3MEHIIIYI0UN
PUBUK HEBUKOHAHHSA YU HEBYACHOTO BUKOHAHHSA TIOCJIYT.
ITo-mpyre, Takuit migxif m03BosIAEe Xa0y e(DeKTUBHO pe-
aryBaTH Ha 3MiHU B HOOHUTI Ta PO3HOIIIATH PECYPCT
Ha OXOTJIEHHA PEaJILHOTO ILIATOCIIPOMOYKHOTO TTOTTUTY
1 CTBOPEHHA TTOPT(EITI0 3aMOBJIEHb, ITI0 € KJTFOYOBUAM JIJIA
CTPYKTYP, AKI IPAIIOI0Th B YMOBaX HEBU3HAUYEHOCTI, 1€
MIBU/IKA PEeaKIliA Ha 3MiHU PUHKOBUX YMOB € KPUTHYHO
BaUKJIMBOIO.

ICIIP 3abesneuye BukoHauHA Takux QyHkmii [[IX:

— @auapaii3uHT + 3aJIyYeHHA IHBECTOPIB,;

— BaJlydyeHHs rpOMAaIH 10 KpaynaHIuHTy;

— CrBOpeHHA BIAIIOBIIHUX ITIAPO3ALIIB TA;

— Arurigariii Ha €eBpPOIIEMCHKI TA 1HIIMI IIPOrpaMu IJid
PO3BUTKY OKPEMUX €JIEMEHTIB IHHOBAIIITHOTO Xa0y;

— BajryueHHA KBATI(DiKOBaHUX (DAXiBINB Ta €KCIIEPTIB,;

— Komywnikairiss Ta HETBOPKIHT HA TIOCTIHHIM OCHOBI;

— CrBopenHsa mraTdopMu IJisg po30yI0BA KOM TOHITI;

— CTBopeHHs Ta IPOCYBAHHSA ITAKETY IIOCJIYT [JIA HAy-
KOBIIiB, 0i3HECY Ta Jep:KaBHUX Ta MiCIIEBUX OPTaHIB
BJIAY, KOMYHAJILHUX ITiJITPUEMCTB Ta OpraHisarii

— Pozpobka apxiTeKTypHOro AU3aiHy 1HHOBAIIITHOTO
xaby Ta 6yqiBHUIITBO;

— Pospobka nudposoi miaardopmu.

Ocuosua yBara ICIIP mudposoro inHOBAIIHTHOTO
xaly 3ocepe/pKeHa Ha po30y/I0BI €eKOCUCTEMU BiTKPU-
TUX 1HHOBAIIill HA 06a3i, 10 AKOI 3aJIyYeHO IIIUPOKE KOJIO
cretikxosiepiB. HanpAMu miAIBHOCTI Xa0y OXOILTIOITH
1HHOBAITIIHI IIPOEKTH, CIIBIIPALIIO 3 MICTOM Ta 6i3HEecoM
I[0/I0 CTBOPEHHS HOBITHIX PIIIEeHb AJIA IIOKPAaIleHHs
JKUTTA TPOMAJIN Ta KOMepIfiarisariii HayKOBUX IIPOIYK-
TiB, crBopernx MCII 3a miaTpuMKn iHHOBAITIMHAM Xa-
0oM 1 poBUX TpaHchopMAIiil IIJIAXOM HATAHHA Bif-
TIOBITHUX TIOCJIYT, iH(PPACTPYKTYPHU, KOHCYJIBTAITIE TOIIIO.

Ax cBITUUTH IpaKTUKA CTBOPEHHSA ITU(PPOBUX 1H-
HOBAIIMHUX Xab6iB B €BpoIri Ta IHIIUX PO3BUHEHUX
KpalHax CBITY CTBOpPEHHsS 0araToKaHAJILHOI CUCTEMU
(binamcyBaHHSA € OQHUM 3 BYKJINBUX YMHHUKIB YCITillI-
HocTi iX misutbHOCTi. OCo6IMBOT BHAUYIIIOCTI 1€ TUTAHHA
HalyBa€ y IMOTOYHUX BITUM3HAHUX YMOBax. Bpaxomy-
o4M cBiTOBUI mocBif [13], ocHoBHIMY mKepeaaMu (i-
"aHcyBaHHA [IIX Moy Th GyTH:

* iHCcTUTYLIiliHEe (PiHAHCYBaHHSA, HAIIOHAJIBHI IPOEKTH,
1HIIN JIepeKaBHI KOIIITH;

* (hiHaHCYBaHHA MYHIIUIIAJIITETIB,;

* €BPOIIEICHKI KOHKYPCHI ITPOEKTH 1 IPOTPaAMU;

* MIKHAPOIHA TeXHIUHA JOIIOMOra;

® 1103uKM (0COGJIMBO IS 1H(PPACTPYKTYPH);

® GyIarofiiiHi BHECKU, CIIOHCOPCTBO, MOKePTBYBAHHS,

* pyracHi Koty (opeHaa oiCHUX IIPUMIIEHb, IIaTa
3a JIOCTYII, IOTOBOPY MPO HATAHHA ITOCJIYT TOIIO).

Y tabauii 1 HaBegeHo IepeIiK MOKINBUX JKepesl
(bimamcyBaHHA HA PISHUX €TANAX PO3BUTKY I[H(PPOBOTO
iHHOBaIlifTHOTO Xa0y Ta MeXaHi3MU iX 3aJ[ydeHHH.

BuxopucraHHA BCiX HaBeOEeHUX [yKepeJI € MOKJIIU-
BUM 1 6aykaHUM, OJHAK MOTPebye JOKIaJaHHA MOCTi-
HUX 3yCHUJIb IIIO0 MOHITOPUHTY IIUX /IKEPeJI Ta IMigro-
TOBKU HEOOXIJHUX 3ac00iB JIJIA iX 3aJIyYeHHA.
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Tabnuys 1

H:xepena dinancysanusa IIX Ta MexaHiaMHu iX 3a/IyYeHHs

Mexanism 3ajrydeHHA

JosBo/IuTh IMiATPUMYyBaTH MiAJBHICTE IIUMPOBOro xaly, peasisallii HAyKOBUX Ta
IHHOBAIIMHMUX IPOEKTIB 1 po3pobok. [eprxaBHuil (DOH PEerioHaIBHOTO PO3BUTKY,
Doup possurky inHoBai, HOY MoKy Th pos3riAmaTrcA B AKOCTI (piHAHCYIOUNX
ycranoB. OnHIE 3 yMOB OTPUMAHHA KOIITIB MOKe Oy TH BEKJIFOUEHHA JiAJIBHOCTI
i saxomiB IIIX B mporpamHi JOKyMeHTH PO3BUTKY MicTa Ta/uu 06s1acTi

Perynapua po6ora 3 KMIIA, srimouenssa [{IX B mporpamHi qoKyMeHTH 3 PO3BUTKY
micra. OcHOBHE IMpU3HAYEHHA — IMATPUMKA OIePAL[iHOI JIAILHOCTI (IepeBaskHo,
oriaTa Ipalli Ta OKpeMHUX 3aX0iB BIAIIOBIIHO Bif I10TPed MicTa)

Hanaromxennsa cucreMarnaHol po60TH 3 MiATOTOBKY 3aABOK, (G OPMyBaHHSA IapT-

Brutrouennsa I[IX y crpareriuHi JoOKyMeHTU PO3BUTKY MicTa i 06J1acTi 301/IbIIIyE
MOKJIMBOCTI 13 3aJIyUYeHHA Mi’KHAPOIHOI TEXHIUHO1 JOTIOMOTH HA PO3BUTOK 1 MifI-
TPUMKY #oro pyHkiionyBanud. [loreniiiaumu moHopamu € €sporomiciss, USAID,
UNDP romo. OcHoBHE ITpusHayeHHA, 0COOJIMBO HA PAHHIN cTail, — 3MiliCHEHHA

AxTuBHA poboTa 3 MOTEHI[IMHUMY MelleHaTaMU, AK MIKHAPOOHUMHU, TaK 1 HAITi-
oHasbHUMU. PAKTOPOM yCHiXy BHCTYIIAE IMIIK Ta pemyTallisa mudpoBoro xady

3ajyueHHA Ha 0Bl 3pijtiit cTaAil POSBUTKY, KOJIM BiKe OyIyTh reHepyBaTUCA

Ne :xepeito

1 |Iucruryiiiine diHaHCyBaHHA, HA-
ITIOHAJIBHI TTPOEKTH, 1HIIN JePrKaBHL
KOIITH

2 | dimancyBanusa 3 60Ky micra

3 | YuacTh B KOHKYpPCHUX IIporpamax
i mpoekrax (I"'opusouT €Bpoma, | HEPCHLKOTO AIpa
Cosme ToI1110)

4 |MixKHaApOIHA TEXHIUHA JOTIOMOTa

KaIliTaJILHUX BUTPAT Ta 6yqiBHUIITBA

5 | Bmarogiitna gomomMora

6 |Ilosuku (€BpormeiicbKoro 6aHKy pe-
KOHCTPYKIIiT 1 pO3BUTKY, €BpoIIeii- | mocTiiHi (hiHAHCOBI ITOTOKH.
CBKOI'0 IHHOBAI[IHOTO OAHKY TOII[0)

7 | BmacHi kot

MozkyTh BUKOPHCTOBYBATHCA [1J1A 320€3II€UeHHA OTIEPAIiHiHOI AiAIBHOCTI Ta POSBUTKY

[icepenio: ckitaieHo aBTOPOM Ha OCHOBI aHaJIi3y 3apy0iKHOTO JOCBITY

IIpo6nema onrumizamii pornecy ynpasiminaa IIIX
BUPIIIYETHCA 3a Ao1ToMoroo crBopenns IC ympasiminas
0i3Hec-IIpollecaMu, 1[0 BPaX0By€ BHYTPIIIHI Ta 30B-
HinrHi ymoBu foro dyukiionysanusa. [CIIP mae 3a-
0e3meunTH CTIMKy poboTy Xaly, 110 J03BOJIUTh, B CBOIO
yepry, 3a0e3neYnTy ONTUMAJILHUI PiBEHDb CEPBICY IJ1A
KJIIEHTIB Ta 36epeske KoHKypeHTocrmpoMoKkHicTh L[IX Ha
PUHKY AP POBUX ITOCIIYT.

st crBopenns momeni IC ynpasminas 6isHec-
mpoljecaMu MOTPiOHO MaTU KPUTEPIil 3a AKUMU MOKe
OyTu 00paHO TOU YU iHIIUI TUII CUCTEMU yIIPABJIiIHHA,
1100 TOCATTH HAMO6iIbI eeKTUBHOTO YyIPaBIIHHA
HU(POBUM IHHOBAIIAHUM Xa00M 3 BUKOPHUCTAHHAM
IC. Takumu kpurepisamu 6ysi0 06paHo (QYHKITIOHATBHI
6J1oxu. Bimgmosimgeo g0 ocobmBocTed (QyHKITIOHYBaHHS
udpoBoro xaby 6ys10 06paHo TUII CHCTEMHU yIIPaB-
niaasga — CRM. na mobymosu 6isuec-momerti 1[IX,
Ha axkiit rpyuaryerbea ICIIP i1 sxka mipepcraBieHa Ha
PUCYHKY 3, BUKOPUCTAHO METOMOJIOTii0 ITPOEKTHOI0
MeHEeIKMEeHTY.

Opzanizauyiiine zabesneuenns ICIIP

Ho oprauisariiitoro 3abesneueHHA 1HPOPMAIIHHOT
CUCTEMH YITPABJIIHHA (P POBUM IHHOBAI[IHHUM Xab0M
HaJIeKaTh: po3pooiiena kouenia IYC, oprauisariiina
crpykrypa LIX, mepesik 1misieit, 3aBgaub i QyHKITIH
g poBoro xaby, B3a€M0O3B’sI3KH Ta (POPMHU CITiBIIpAITi
MiK migposmisiamu xa0y. Tak, ocaoBHuMY 1isavu [IIX
€ HACTYITHi:

KopoTrocTpoxkosi 11iai xaby (Ha 1-3 pokn):
— 3allycK 0OCHOBHUX ITOC/IYT Ta Gi3Hec-IIpoIieciB;

— PospobiieHHs TTPOEKTIB 1A 3alydeHHA QiHAHCY-
BAHHS;

— PospobiieHHA cTpaTeriyHoro IiaHy po3BUTKY iHHO-
BaIlifiHOTO Xa0y Ha JOBrOCTPOKOBUI IIEPio]T;

— Pospobiienns e-ruiardopmu;

— CTBopeHHs KOM IOHITI HAYKOBIliB+0i3HEeCMEHU+BJIa-
Ia+rpoMana;

— Peasizatiis ycminrHux MpoeKTiB KOMepIianisalii iHHO-
BaIliTHUX PO3PO0OK B paMKax xaly — He MmeHie 10;

— Tlocriiina koMmyHikariiina migrpumea, PR;

— CrTBOpeHHS 0CBITHBOTO IEHTPY (BeTepaHu, 0cO0U
THEeHCIITHOTO BiKY...);

— CTBOpEHHA OCBITHBOTO IEHTPY [JIA JiTEH Ta MOJIOII.

JloBrocTpoKoBi 1riji xaby (#a 5—10 pokis):

— CdopmoBaHa ekocrucTeMa iHHOBAIIHHOTO Xa0y;

— CrBopeHHA (hi3MIHOTO IIPOCTOPY IHHOBAIIIMHOTO Xa0y
Ta 1o0yaoBa CYIMyTHBOI IHPPACTPYKTYPH;

— Peasizalria ycminiHux iHHOBAIITHUX ITPOEKTIB;

— CTBOpeHHS IeHTpPY ITPOTOTUITYBAHHSA Ta JIab0pPaTopiii;

— Hanaromxena cucremna crmiBmpartis 3 20 eBporeichKu-
MM IHHOBaIHHUMY XabaMut, 00MIH IIePeIOBIM JOCBIIOM.

Ocuosanmu 3asmanaamu [IX BiAoBigHO /10 BHIe-

HaBe[eHuXx IiJiel e:

— PosBuToK HOBUX KOMIIETEHIIH y cepi BiaKpuTOi HA-
YKU Ta iHHOBaIliii: BnpoBayxeHHA cyyacHUX 3HAHD
Ta HABUYOK, CIIPAMOBAHUX HA BIIKPUTY HAYKY.

— Pospobka mopesneii criiBripalii Hayku Ta 6idHecy A
TEXHOJIOTIYHOI'0 PO3BUTKY.

— Texnosoriuuuii iHKy6aTOp i MiATPUMKA CTAPTAIIiB:
Tuky0arria iHHOBAIIITHUX (13HECIB JIA CTUMYJTFOBAHHSA
BUCOKOTEXHOJIOTTYHOT'0 MAJIOTO Ta CEPEAHBOro 0i3Hecy.
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Budu dianvrocmi I[innicna nponosuyis Ilapmmnepu Knienmu Kananu komyHiKayii
IIpoBemenns maykoBux ta | Koucynpramii ra nakerui | Oprauu Biaagu; Ha- | MCII Cairr LIX; Cropinku
HAYKOBO-TIOILYJIAPHIX 3aXO0IiB; | IOCJIYyTH BiJl BUCOKOKBaJTihi- | yKOBI ycraHoBu; YHi- | Crapramu y cormepexax; [Ipami
Buxonanusa H/IP na samoB- | KOBaHMX e€KCIepTiB; Ij1aT- | Bepcurery; Bisuecosi | [lep:xaBHi op- | KOHTaKTH; e-11y1aT¢op-
seHHA O0isuecy; PeaJrizaris | popma mgiia koomepartiii Ta | crpykrypu; MizkHapon- | ramisariii. Ma.

rpaHToBUX IIporpam; IIpose-
JIeHHA HAYKOBO-TEXHIUHOI €KC-
TEePTU3U Ta KOHCYJIBTYBaHHS;
IIpororumyBaHH: i TeCTyBaH-
HA HAYKOBOI MpOoayKIiii; Pea-
JTi3aIfiA OCBITHIX Mporpam s
PiBHUX IMIJIBOBUX ayIUTOPIM;
3abes3neueHHs T0CTYIy 00
BHUCOKOAKICHOI TOCJIIIHUILKOI
iH(pacTpyKTypH.

HETBOPKIHTY; iHHOBAITiliHA
ingpacrpykrypa Ta obsasn-
HaHHA.

Hi opranizarii; [uBec-
TUIIHAHI POHIM TOIIO.

Knwouosi pecypcu

Cmpyxkmypa
sumpam

Ilomoxu doxodis

Hewmarepianbui akrusu (06-
€KTHU MTpaBa 1HTEJIEKTYaTbHOL
BJIACHOCTI); HAYKOBUI 1 af-
MiHICTPATUBHUU TIEPCOHAJT,;
IOCJTITHUIIBKA 1HPPACTPYK-
Typa; (piHaHCOBI pecypcu
(BiTacHi Ta 3aydeHi).

Kamiraneui Burparu
(bymiBHHUIITBO IIPU-
MillleHb, TPUAOAHHA
obJIagHaAHHA TOIIO);
Burparu na yrpuman-
Ha nepconairy IIX;
MOTOYHI BUTPATHU Ha
peaJtisaliiro mpoeKTiB.

Bin Bukomanusa HJIP Ta HaykoBoi ekc-
epTU3H; BiJ] IPOTOTUIIYBAHHSA Ta Jia-
60paTopHUX POOIT; Bif] ITAKETHUX OCTYT
mia MCII ta mep:xaBHUX OpraHi3aliiii;
TPaHTH, TOHOPCHKA Ta 6J1aromiiiHa Jormo-
MOra; OpeH/IHA IIaTa 38 KOPUCTYBAHHA
OPUMIIIIEHHAMMA.

Puc. 3. Bizuec-momess IIIX
Jorcepenio: po3po6sIieHO aBTOPOM

Enexrponna maargopma Ta mgiajor Mix HAYKOI Ta
6isaecom: CTBOpeHHS TLUIAT(OPMHU JIJIS [TOJIETIIeHHA
KOMYHIKAIT1 MK JOCTITHUKAMHU 1 Gi3HEecoM.
Saxonu 1A 00’ eMHAHHA HAyKu Ta Oisuecy: [Ipose-
IeHHA II0mii (KoH(epeHIlili, BOPKIIOIIIB, TPEHIHTIB,
ceMiHapiB TOII0) AJIA 3MIIHEHHA 3B A3KIB MK [[MU
CEeKTOpaMU.

Tpazucdep 3HAHD i TexHOIOTIH: 3a0e3IeueHHA Iepe-

1.1. KopucryBaibKkuii piBeHb
Tarepdeticu miis:

o Bisuecy (MCID);

o JlepskaBHUX yCTAHOB,

o TaBecTOpiB;

0 BueHUX Ta E€KCIIEPTIB;

o Menemxepis ITIX.

Kanasnu Bzaemoytii:

Be6-mmopras, mobiisHUIT 3acrocynok, API-moctymn
JIJ1A 30BHIINIHIX CHUCTEM.
1.2. OyHKITIOHATIBHUN PiBEHD

oadi po3po0oK i TeXHOJIOTIH Bif HAYKU OO0 Cy0 eKTiB
MAaJIoro Ta cepegHboro OizHecy.

— IligTpumMmka KoMepitiasrisarrii iHHoBariii: Hagaunus
(biHAHCOBOI, YITPABITIHCHKOI TA TTPOECIHHOT T0TIOMOTH
[IJ1f BUBEJIEHHS 1HHOBAIII Ha PUHOK.

— PosBurok inHoBarIriitHo1 iHppacTpykrypu: CTBOpeHH:A
YMOB [IJISI PO3BUTKY II(hPOBOI iHHOBAIIIHHOT eKoCHC-
TeMHU Ta iHTerpartii 6i3Hecy, HayKH i OCBITH.

— MixxHapogHa CIiBIIpalld Ta IHTepPHAI[I0HAJII3aIlid:
Sanyuenna Akamem.CiTi 7o MiXKHAPOTHUX HAYKO-
BUX Ta IHHOBAI[IMHUX MePeK, MiIBUIIEeHHA IMIJKY
YxpaiHu B rajiy3i BUCOKUX TEXHOJIOTIH.

Ho ocuoBaux Qyukrmii [IIX HamexaTs: yriIaganHas
CMapT-KOHTPAKTIB, (DOPMYyBaHHSA OIIYKOBOI 6a3u eKc-
MepPTiB, HAYKOBI[iB, 613HECiB, IHBECTOPIB 3 KOHTAKTAMU,
MOHITOPHHT MOKJIMBOCTEH (hiHAHCYBaHHSA, MiI0ip I1apT-
HePiB [IJIA CTBOPEHHA MTPOEKTHUX I'PYTI Ta KOHCOPILyMiB,
BelleHHA Oi3Hec-aHAIITUKY, IHTerpallid 3 iIHIITNMH ILIaT-
(hopmamu TpaHchepy TexHoJIOTIH Ta 3HAHb yepe3 API,
BeIeHHA KaJeHaapsA Mofiil (30BHIIIHIX 1 BHYTPIIIHIX)
3 BUKOPUCTAHHAM IITYYHOT'O 1HTEJIEKTY.

ITigcucrema OcHoBHIi pyHEKIIT

Owiuka mudposoi 3pisocri, KPI, in-
IUKATOPH BIIPOBAIKEHHA

AwnaniTiuky Ta oIiHIo-
BaHHA

III-anamituku ITomryx imeii, mia6ip exkcrepris, aHa-

JIi3 TPeH[iB

Peecrpariis imimiaTus, KOHTPOJIB pe-
aJTisarii, yCIimrHi keicu

YupaBiiHHSA IPOEK-
TaMu

SaBaHTaKEeHHA/TIePerIALl iHI[iaTuB,
KOMYHIKAITiA MK CTOPOHAMU

Mapxkeriuteiic imeii/
iHHOBAI N

Hoctymn mo marepiamnis, R&D, kpa-
WX IIPAKTUK

ITudposa GidrioTexa

3p’asok i3 EU DIH, knacrepaumu
MepeKaMu, MiIKHAPOTHUMU TapKaMu

TuTerpartia 3 30BHimI-
HiMu miardgopmamu

Hanamrysauus 6isHec-niporiecis,
poJieii, MapIIpyTiB 06pOOKHU

AnminicrpaTuBHA mMa-
HeJlb

1.3. BasoBwuii piBens (qaui Ta iHQpPaCTPYKTypa)

Mera crBoproBanoi [YC — 3a6esmneunTty e)eKTUBHE, Basu nanux:
aBTOMAaTH30BaHe YIPABIIIHHSA ITU(OPPOBUM 1HHOBAIII - o BisHecis;
HUM Xa60M MLIAXOM iHTerpairii 1iud)poBux miIaTdopm, o ITpoekTis,;

0 YCOinIHux Keucis;

o HayxkoBIriB/ekcriepTis;

0 HaBuaibHUX Marepiajis.
ndpoBa iHGpaCTPYKTYpa:

0o XMapHi CXOBHIIIA,

aHamiTHUYHUX iHCTPyMeHTiB, I11I Ta BimKpUTUX HaHUX
IUIA TATPUMKN TPUAHATTA yIIPABIIHCHKUX PillleHb,
B3a€MOIil 3 YUACHUKAMHU Ta MOHITOPUHTY ITU(PPOBUX
TpaHcopMarrii.

1. ApxiTekTypa cucreMu
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o Cucremu o6miny maunumu (API), Orminka moTpe6 KirieHTa
o 3acobu Oesmexu (aBTeHTU(IKAIIA, KOHTPOID 10- Bubip moxkuBHX pilieHb Ta iHCTPYMEHTIB
CTYIIY). CriragaHHA TOPOKHBOI KapTH () PoBoi TpaHcdop-
2. OcHoBHI 0i3HeEC-IIPOIleCH CUCTEMU Marfi kjiedra
Peecrpariia xkirienra / yuacHuka Hapauusa mocityr miudpoBuM xabom
Owigka g poBoi 3PLIIOCTI KIieHTa 3BOPOTHII 3B’A30K 3 KJII€HTOM

IHigianiyayia tasn
AaHNX

)
Oukika Bubip nepensiky
UAbposol nocayr LUX

IpinocT KniexTa

U —

Pobora 3 nOLLYK
HaYKOBUAMK iHaHCYBAHHA
Y
Ananis
Ipoapobra
THOBALHHNX
npexTis
Y Y
Peaynsratm poBoru LiIX
BUXIA 3 NPOrpamMu

Puc. 4. Anroputm 3a6esneuenusn IC ynpasmiaua nudpoBrM iHHOBALIHHIM Xa60M
Jrcepeio: po3pobiieHo aBTOPOM
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Onuc IYC yugpposozo inHo8aULTiH020 Xa0Y

1. Crpykrypa IYC

1.1. Iudopmariitina 6asa ympasiiHHA

CkJtaaerbest 3 MOJIYJTIB:

1) 36ip i cucremMaTHus3aIiA sLYmMPIuHboL iHpOopMAIi
(TipoexTH, Keiicu, pecypcn);

2) 36ip i cucTeMaTHU3aIA 308HIUHbOL THPOPMATTiT
(TeHmeHIIil, IHHOBAIIIl, PUHKN);

3. Yupasiinusa 6i3Hec-TipoiiecaMmu
Cucrema BupiIiIye:
OprasizaiiiiHo-eKOHOMIUHI 3aBOAHHA;
®opMyBaHHA ACOPTUMEHTY IIOCJIYT;
Kourposs 3a eranamu:
Busasnenna nompeb = Bubip piwenv = Tecmysanna
- Hasuanrnsa —> Bnposadocennsa — Iliompumka.
4. TexHOJIOTIUHA OCHOBA

3) MoHiTOpUHT TOTOYHUX CTAHIB (i3HEC-TIPOIIECIB,

3a5BOK, pe3yJIbTaTiB poOOTH. TexHosorii Ipuznauenns
1.2. Orminka eeKTUBHOCTI YITPABIIHHA AT/ML ABTOMATUUYHMI TONIYK, aHAJII3, OIliHKA
Excnipec-orinka — mBu/Ke BUSHaYeHH:A cTaHy nud- Cloud TI'HyukicTh 30epiraHHsA Ta JOCTYIIHOCTI
POBO1 3PLIIOCTL; . . API IaTerpanis 3 soBHinIHIMYU 1LTaTGOPMaMu
ITorymub6sieHa oIiHKA — 3 BUKOPUCTAHHAM MOeJIei X . -
. . Dashboard |Bisyausrisaria pesyssraris i KPI
@ poBUX TpaHchopMarlliil Ta IMOKa3HUKIB eQeKTUB- -
mocti (KPI) Secure DB 3axuCT MePCOHATBHIX 1 IPOEKTHUX JAHUX

1.3. InTenekTyaspHi iIHCTPYMEHTH
Brirouae AI/ML-dysKIil gis:
— Ilomyky iHHOBaIiHUX iew;
— BuspieHHA pesleBAHTHUX €KCIIEPTIB;
— Peecrpariii yuacHUKIB Ta ITPOEKTIB;
— AsromaruuHOro IiI60Py ITAPTHEPIB ¥ ITPOEKTaX.
1.4. lIudposa exocrcrema, AKa iHTETPyeTHCA 3:
— MixuapogauMmu miargopMamMu TpaHcdepy TeXHO-
Jioriii (uepes API);
— Mepesxero eBponeiicbkux 111X
— IMudposoro 6i6Ti0TEKO0 3HAHB;
— DBasoro keliciB, 6i3HeCiB, TPOEKTIB, EKCIIEPTIB.
2. OcHoBHI (PyHKITIOHAJIBHI OJIOKH CHCTEMU

Ilpozpamue sabesnevenns 1IYC

ITporpamuum 3abasneuenuam IYC e iiudposa ruiar-
(opma. IToGymoBaHmMii aIrOpUTM AJIA ITOIAJIBIIOTO HA-
MUCAaHHA Koy 0yJI0 BUKOHAHO 32 JJOTTOMOI0I0 KOHCTPYK-
Topa 6s10k-cxeM Lucichart i HaBenerno Ha pucyHky 4.

MoskHa masti po3BUBaTU 3aITPOTIOHOBAHY CHUCTEMY,
IOIAI0UM MONATKOBI (DyHKI[IOHAIBLHOCTI, HATPUKJIA,
00po6KYy TaHUX HA OCHOBI JITOPUTMIB MAIIMHHOTO HAB-
yaHHA a60 moiminenHa inrerparrii 3 APL.

Orixe, pospobirena IYC mo3Bosisie 3a0€3IeUnTy CTIHKY
poGoty 1udpoBoro xaby, 110 J03BOIUT ITIATPUMYBATH
ONITUMAJIHFHU PiBEHb CEPBICY 1A KITIEHTIB Ta MMiIBUIIUTH
KOHKypeHTocrrpoMoxkHicTh [IX Ha puHKY 111 poBUX 110~
cayr. IIpakrruna minHicTs posdpobieroi IYC mossrae
TAKOK Y MOKJIMBOCTI IIEHTPAJTI30BAHOTO MOHITOPUHTY Ta
VIIPABIIIHHA PECYyPCaMu, BKJTFOUAIOUH JTIOJICHKI, TEXHIUHI
Ta (piHaHCOBI; 3a0e3eUueHH] e(PEeKTUBHOI B3aeMOMIl MixK
yuacaukamu xaby (MCII, HaykoBiyamu, iHBecTOpamu) 3a
JTOTIOMOT'0I0 €AMHOI TIAT(OPMHU YIIPABJIIHHSA; CIIPUAHHI
€KOHOMIYHOMY 3POCTAaHHIO Xaly uepes palfioHaIbHEe BU-
KOPHUCTAHHSA PeCypCiB 1 3aJIyyeHHs J0IaTKOBOTO (piHaH-
CyBaHHS 3aBIAKNA (PyHKITIOHAJIBHOCTI aHAJITUKH.

Biok
Mapxkermunetic igeit

DyHKii

OO6MiH iHHOBAIIAMY MK yUaCHIKAMH,
el BIIKPUTOrO AOCTYILY
CermMeHTOBaHI KOMITAHII 1A CITIBIPAIl
Basza excriepris ITomyk excriepTusy 3a HAIIPAMKAMU
Basa mpoekTiB PeanizoBani Ta akTuBHI 1HiI[IaTUBA
Iludposa 6i6mioreka | AHATITHKA, METOMUKN, PEKOMEH/IAIT
Tarerpariiini API

Baga 6i3ueciB

Crony4yeHHA 3 HAYKOBUMH apKaMU,
mwiaTdopMaMu, acoriamiamMmu
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TEMIEPATYPHA 3AJIEXXHICTb T'YCTUHU
NOJNIMEPHUX MIKPO-I HAHOKOMIIO3UTIB
HA OCHOBI NOJIIAMIAY 6

TEMPERATURE DEPENDENCE OF THE DENSITY
OF POLYMER MICRO- AND NANOCOMPOSITES
BASED ON POLYAMIDE 6

AHoTauis. HaBegeHo gaHi eKCnepumeHTaabHuX goCnigkeHb 3MiHMN 3 TeMnepaTypolo 2yCTUHM NONIMEPHUX MIKPO- | HaHO-
KOMMO3MTIB Ha OCHOBI NoAaMigy 6, HAMOBHEHO20 BYy2/1eLieBUMM HGHOTPYOKAaMM, MIKPOYACTUHKAMM A/IOMIHIIO i Migi. [1poaHa-
JI30BAHO BI/INB METOGIB 0JepKAHHS HAHOKOMIMO3UTIB HA iX 2YCTUHY.

KnoyoBi cnoBa: 2yctiHa nonimepH1x HAHOKOMIMO3UTIB, NOIAMIG, By2/1eLeBi HAHOTPYOKM, HaMOBHIOBAYi HAHOKOMIO3MTIB.

Summary. The data of experimental studies of the change in the density of polymer micro- and nanocomposites based on
polyamide 6 filled with carbon nanotubes, aluminum and copper microparticles with temperature are presented. The influence
of the methods for obtaining nanocomposites on their density is analyzed.

Key words: density of polymer nanocomposites, polyamide, carbon nanotubes, nanocomposite fillers.

Bc'ryn. o mepcriekTuBHUX 06J1aCTel 3aCTOCYBAHHSA
MOJTIMEPHUX MIKPO- 1 HAHOKOMIIO3UTIB BiTHOCUTHCA
BUTOTOBJICHHS TEILJIO0OMIHHUX II0BEPXOHD TeILJI0OeHEepre-
TUYHUX YCTAHOBOK. BUKOpUCTAHHA MaTepialiB JAHOTO
KJIaCy TIOKJIMKaHe 3a0e3IeUnTH HiBUIIeHHSA T0BrOBIY-
HOCTI Ta HaIIITHOCT] YCTaHOBOK, 3HIKEHHSA 1X Macoraba-
PUTHUX XapaKTEPUCTUK. 3 OTVIALY HA e TOCITiKeHHA
TYCTUHU NOJIIMEPHUX MIKpPO- 1 HAHOKOMITO3UTIB Mae€
BeJINKe 3HAUEHHA JIJIA OTPUMAaHHA TaHUX MaTepiasliB.
Oco611Bo1 yBaru 3aciLyroBye aHaJli3 BILIUBY METOIIB
OJlepsKAHHA IT0JIIMEPHUX KOMIIO3UIIIMHIX MaTepiasIiB
Ha IX I'YCTUHY.

Ananiz gireparypuux maHux. JlociaimKxeHH0
Pi3HUX XapaKTEPUCTUK MOJIIMEPHUX MIiKpo- i HaHO-
KOMIIOBUTIB IIPUCBAYEHO HUBKY poliT [1-16]. IleBHa
yBara OpumiAiaca aHaJi3y I'yCTUHU IOJiMEepHUX
komno3utiB. Tak, B po6orax [1-3] Gysio mocaimxeHo
3aJIEYKHICTb TYCTUHHU P TI0JIiMEPHUX KOMITO3UTIB Ha 0C-
HOBI TI0JTiIKap60HATy, HATTOBHEHUX MiKPOUYaCTUHKAMU
aJIFOMIHIO, Biff TEMITEPaTypu 1 YaCTKU HATIOBHIOBAYA.
IToxazano, 110 TycTHHA IIUX KOMIIO3UTIB 3aJIEXKUTD BiJT
TeMIepaTypu i He3HAYHO HiJBUIIYETHCA 31 301JIbIIIEH-
HAM YaCTKU HATIOBHIOBAYIB, OHAK € HUKYO0 TTOPiBHSA-
HO 3 TPagUIlIHUMH MaTepiasiamu. MaTepialoMiCTKICTh
TEIJIOOOMIHHUKIB, BUTOTOBJIEHIUX 3 HAHOKOMIIO3UTIB,
HIDKYE 1JeHTUYHUX 32 PO3MipaMu TEMJIO00MiHHUKIB

3 Hep:kaBiouol crair B 6—8 pasis. BimmiuaeTses Takox,
10 TIOJTIMEPHUU KOMIIO3UT HA OCHOBI ITOJIiKapOoOHATY,
HAIIOBHEHOI'0 aJIIOMiHieM, Mae IiIBUIEHY KOPO3iiHYy
CTIHMKICTB, 1[0 3yMOBJIEHO SIK aHTUKOPO31THUMHU BJIACTH-
BOCTSIMU TIOJIIMEPHOI MATPHUIIi, TAK 1 BUCOKOIO CTIHKICTIO
JI0 KOpO3il HAaIIoBHIOBAYA.

HocutimxeHHIO 3a/1€3KHOCT] TYCTUHYA HAHOKOMITO3UTA
BiJ] TIPOTAIKHOCTI ITPOLIECY 3MINIyBAHHA KOMITOHEHTIB
B POBILIaBi mOJTiMepy 1 110T0 TeMIepaTypu IIPUCBAUEHO
po6ory [4]. ITokasaHo, 1110 TyCTHHA KOMIIO3UTY 3MEH-
IIYETHCA 3 POCTOM TEMIEPATypPU POBILIABY I0OJIiMepa,
1 Tem ii 3MeHIIIeHHA 36epiraeThbCcA OJIA BCIX 3HAUYEHDb
MIBUIKOCTI 3MIlIlyBaHHA.

B pobori [5] mocnimzkeHo 3a/1€3KHOCTI TYCTUHU I10-
JIMEPHUX KOMIIO3UTIB HA OCHOBI MOJIIIPOMIiIEHY, Ha-
TOBHEHOI0 BYIJIEIIEBUMU HAHOTPYOKaMu, Biff piBHA
TeperpiBy posmJiaBy MOJIiMepPY BiTHOCHO TEMIEpPaTypu
tioro myaBieHHsA. Pe3ynabraTu mMocCTipKeHb IOKA3aJIH,
1[0 TYCTUHA MOJIIMEPHUX KOMITO3UTIB MaJIa€ 3 POCTOM iX
TeMIlepaTypu IIPU BCiX 3HAUEHHSAX MePerpiBy moaiMepy.

OriAx miTepaTypHUX TKEPesT CBITINTh TAKOMXK PO
Te, 110 3HAYHUU 1HTEPEC CTAHOBJIATH JOCITIKeHHSA 3a-
KOHOMIipHOCTEH BILIUBY Ha I'yCTUHY ITOJIIMEPHUX HAHO-
KOMOII3UTIB METOIU IX Ofep:KaHHA.

dopmynoBaHHA ijei crarTi. MeTroo pobo-
TH € BCTAHOBJIEHHA 34 TAHUMU E€KCIIEPUMEHTAJIBHUX
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Tabnuuys 1

TeMneparypHa 3aJIe;KHICTh I'yCTHHH moJiiaMiny 6 (MaTpHuIa) Ta mMoJIiMEePHUX KOMIIO3UTIB HA
HOro OCHOBIi, HAIIOBHEHUX AJIIOMiHieM, MiIIIo0 i ByIiielleBHMH HAHOTPYOKaMHM IPH iX OTPUMAaHHI
MEeTOoJaMH cyXoro aMmimyBaHHa (MeTog 1) i y poamiasi mosiimepy (Metoxn 2)

Temneparypa, K
350 400 450 475 480 490 493 497 500 510
ITomiamin 6 (marpur) | 1150 1134 1106 1077 1071 1042 1029 1017 1008 1000
Hamosuro- | Metop,
Ba4Y
AromiHii 1 1169 1153 1126 1097 1091 1062 1049 1037 1028 1019
2 1191 1174 1147 1118 1112 1083 1070 1058 1049 1040
Mins 1 1173 1157 1129 1099 1093 1065 1052 1040 1031 1023
2 1195 1178 1152 1122 1116 1087 1075 1062 1053 1045
BHT 1 1176 1160 1132 1102 1096 1068 1055 1043 1034 1026
2 1256 1240 1212 1183 1177 1148 1136 1124 1114 1106
1300 TIOCJTIKEeHb e(DEeKTIB BIUIUBY METOIB OflePsKaHHSA TT0JTi-
MEepPHUX MIKPO- i HAHOKOMIIO3UTIB HA 1X TYCTUHY.
1250 PeaynbTaTH BHUKOHAHUX JOCiMKeHb. B po6oTi
« OCJTIPKYIOTHCA TI0JIIMEPHI MIKpPO-1 HAHOKOMITO3UTHU
% 1200 Ha OCHOBI MmoJiiamMigy 6, HAIIOBHEHOTO BYTJIEI[€BUMU
x 1150 gal‘io"rpyﬁlcalym (BHT), MiR[.).OLIaCTI/IHKaMI/I AJIFOMIHIIO
< 1 Mifi, TpYU PiBHUX METOHAX IX OMepPIKaHHA.
é 1100 PosrnapgaroThesa ABa MeTOAU CUHTE3Y MOJTIMEPHUX
S —1] KQMHosnTiB. Hepmnﬁ 3 HUX 6a3ye"r1)c;{ Ha 3MilIyBaH-
> 1050 H1 KOMIIOHEHTIB y CyXOMY BUIJIA/1 3 BUKOPUCTAHHAM
—~ ——2 MATHITHOI MilIAJIKY 1 yJIBTPa3ByKOBOI0 AUCIEPTraTopa
1000 -3 [IPH MOJANIBIIOMY TapAYOMY IpecyBaHHI OTPUMAHOI
KOMOO3UIIil. ¥ IPyroMmy MeTOi 3MilllyBaHHA KOMIIO-
950 HEHTIB BifJ0yBa€eThCA B PO3IJIABi MOJIiMepy i3 3aCTO-
350 400 450 500 CYBaHHSAM [IMCKOBOTO eKCTPy[depa MpHU IOoJaIbIIoMy
TeMnepaTypa, K HaTaHHI KOMIIO3UTY HeoO0XimHoi (popMu mMeTomoM ra-
PAYOro IpecyBaHHSA.
a)
1300 1300
1250 1250
«a n
\E 1200 % 1200
= 5
giizg g51150 — "
]
é a1 é 1100 a1 ‘
&1 050 —o-) z,l 050 PN
1000 -3 1000 53
950 950
350 400 450 500 350 400 450 500
Temneparypa, K Temneparypa, K
0) B)

Puc. 1. TemneparypHa 3aJIe:KHICTb TYCTUHY ITOJIIMEPHHUX KOMITO3UTIB HA OCHOBI IToJriaminmy 6,
HAIOBHEHOI'0 MiKpOYaCTUHKAMU aJIIOMIiHiI0 (&), ByIVielleBUMU HaHOTPyOKaMu (6) Ta MikpoyacTHHKaMU Mifi,
(B) mpm pisHHUX MeTonax ix ogep:kaHHA: 1 — MeTop 1; 2 — Merton 2; 3 — rycTuHa Marpuli-nogiamMiny 6
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I'yctuna mosriMepHUX HAHOKOMIIO3UTIB OCITiPKY Ba-
Jnachk B inTepBasi Temmepatyp Bim 320 mo 525 K. s
BU3HAYEHHA T'YCTUHU JIOCTIPKyBaHUX MaTepiaJiiB 3a-
CTOCOBYBABCSA METOJ T'iIPOCTATUYHOI0 3BAKyBaHHA.

B Ta6u. 1 (aa puc. 1) mpeacraBiieHa 3ajIeKHICTD Bif
TEeMIIepaTypu TYCTUHU JOCTIIKyBAHUX KOMIIO3UTIB,
OTPUMAaHUX JIBOMA MeToaMu. K BUAHO, XapakTep Iriel
3aJIEXKHOCTI JJIA BCiX CUTyaIliil Ma€ 3arajibHi 0co0Jiu-
BocTi. I'ycTrHA KOMITOBUTIB BHIUIKYETBCA 3 TEMIIEpaTy-
poro, 3a3HAIOUM Pi3KOI 3MiHU B 00JIACTI TeMIlepaTypu
IJTaBJIE€HHA TIoJ1iMepy. Ilpu 11boMy, B yChOMY aHaJTi3o0-
BAHOMY TEMIIEPATypPHOMY IiamnasoHi IyCTUHA TPHOX
POSIIAHYTUX KOMIIO3UTIB € JIEIII0 BUIIO0 Y Pasi APYroro
MeTofy ix orpuManHsa. HaliGuieir po3dizKHOCTI 3HAYEHD
TYCTUHU JIOCJTIPKYBAHUX MaTepiaJliB IPU BUKOPUCTAHHL
PiBHUX METO/IB 1X OJIEP’KAHHA CIIOCTEPITAITHCA OJIA
roMmIto3uTiB, HanmoBHenux BHT, a matimeHmr — Mi-
KpouacTuHKamu ajiromiio. [Ipudyomy 11i pos6izkHOCTI
HECYTTEBO 3MIHIOIOTLCSA 3 TEMIIEPATYPOIO.

CToCcOoBHO xXapakKTepy CIIiBBIIHONIEHHA TYCTHU-
HU KOMMO3UTIB IIPU BUKOPUCTAHHI PIBHUX HAIIOB-
HIOBAYiB, TO B I1JIOMY JJiA 060X METOMIB iX OTpPHU-
MaHHA HaUOIJbIIy T'yCTHHY MAalTh KOMIIO3UTH,
HamnoBHeHi BHT, menmry — vactuakamu mifi, i Haii-
MeHIIy — YacTHHKaMH ajiloMiHio. Xodya rycruHa
BJIaCHe HAIIOBHIOBAUIB PAHIKYETHCA B 1HIIOMY IIO-
panky. A came, ryctura mimi craHoBuTh 8900 Kr/m®;

asrominiro — 2700 kr/m?, a BHT — 2200 kr/m®. 3asua-
YEeHUU XapakTep CIiBBIJHOIIEHHA T'YCTUHU KOMIIO3U-
TiB IMOACHIOETHCA TUM, I[0 MEXaHi3MHU 1X ()OPMyBAHHS
OLIBIII CYTTEBO BILIMBAIOTH HA I'YCTUHY KOMIIO3UTIB, HI¥K
BJIaCHE TYCTUHA HATIOBHIOBAYiB.

3TrigHO 3 OTPUMAHUMY JAHUMU, BILJIUB METOMY OTPH-
MaHHA KOMIIOBUTIB Ha IX I'YCTUHY B KiJIbKICHOMY BiTHO-
1IeHH1 HeBeIukuil. Tak, oJia KOMIIO3UTIB, HAIIOBHEHUX
BHT, sacrocyBaHHA ApPYroro 3 po3rIAHYTHUX METO/IB
TPU3BOJIUTH [I0 MiABUIIEHHS 1X TYCTUHU He OUTBIIE HiXK
Ha 7,8%.

BucaHoBku.

1. BcraHoBy€eHO, 1110 BILTUB METO/IB OJIePsKAHHA 10-
CJTIPKyBaHUX KOMIIO3UTIB Ta TEMIIEPATyPU Ha 3MiHY
TYCTUHU KOMIT03UTy HesHauHwuii. [Ipu 1iboMy BimmoBigHi
PO3OLKHOCTI 3HAUEHB I'YCTUHU JOCJTIKYBaHUX II0JTIMED-
HUX MIKPO- i HAHOKOMITO3UTIB HECYTTEBO 3MIHIOIOTHCA
3 TeMIIEpaTyPoIo.

2. I'ycTrHA KOMITO3UTIB, 10 PO3TJIAIAIOTHCA, BU-
ABIAETHCA JIEII0 BUIIOI0 IIPU 3aCTOCYBAHHI JPYTroro
METO/Yy iX OJep:KaHHA B YCHOMY JOCITIIKyBaHOMY TE€M-
IepaTypHOMY AiarnasoHi; CIiBBiTHOIIEHHA I'YCTUHHU Pi3-
HUX KOMIIO3UTIB BiPI3HAITHCA Bif CITIBBiIHOIIEHHS
TYCTUHY IXHIX HAIIOBHIOBAUIB, III0 IIOACHIOETHCA O1JIbII
CyTTEBUM BIJINBOM HA T'YCTUHY KOMITO3UIIITHUX MaTe-
piajiB MexaHi3MiB iX (opMyBaHHSA y TIOPIiBHAHHI 3 T'yc-
TUHOK HATIOBHIOBAUiB.
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3AbPYAHEHUX BUbBYXOHEBE3NEYHUMU NPEAMETAMMN:
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AHoTaUif. Y CTATTi geTanbHO po32/15IgAEThCs MeT0gosI02is IPOBEgEeHHsI HeTexHiuHo20 o0cTexxeHHs (HTO) TepuTopii, imo-
BipHO 3a0pygHeHux BubyxoHebe3nedHnmu npegmetamu (BHII), 1O € KpUTMYHO BAXKAMBUM eTANoM y CUCTeMi 2yMaHITapHO-
20 PO3MIHYBAHHSI. BUCBITIIOIOTECA HOPMATMBHO-NPABOBI AcnekTH nposegeHHs HTO, 30kpema MiXHapogHi ctaHgapty IMAS
08.10:2019 Ta HALUIOHA/IbHI Pe2y/IIOBAHHS, L0 BU3HAYAOTb MOPSAGOK MPOBEgeHHs Libo20 npouecy B YKpaiHi. [[poaHanizoBaHo
K0YOoBi eTanu HTO, BKIKOYAI0YM MIAHYBAHHS, QHANITUYHE OCNIGKeHHS, NPAKTUYHe 0DCTeXXeHHs Ta GOKYMeHTYBAHHS OTpu-
MaHUX pe3ynbTaTiB. OKpeMy yBazy npugineHo MeTogam 300py iHpopmavii, Takum sk aHaNi3 apXiBHUX gaHux, KApTo2padiyHi
goCnigxeHHs!, OMUTYBAHHS MICLIeBNX XUTENiB, BUKOPUCTAHHS gUCTAHLIHHO20 30HGYBAHHS Ta 2e0iHpopmaviriHux cuctem (I1C).

Po32nsiHyTO KAacugikauito TepuTopiii 3a piBHeM Hebe3neku, Lo € BAXIMBUM G/l ONTMMA/IbHO20 BUKOPUCTAHHS PecypciB
y npoueci ounteHHs 3emesb Big BHI. BU3HayeHo 3Ha4eHHs BHYTPILLHbO20 Td 30BHILLIHLO20 KOHTPO/IO AKOCTI HTO, BK/104aym
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MeXaHi3Mu nepeBipkun goCTOBIPHOCT| OTPUMAHUX GAHMX TA BIGMOBIGHICTb MiXXHAPOGHUM CTaHgapTam. OcobmBMIiA aKLEeHT 3po-
O/1eHO Ha BMPOBAGXEHHI Cy4aCHNX TexHoM02il y npouec HTO, 30KkpeMa BUKOPUCTAHHS GPOHIB Ta CYMyTHUKOBMX 3HIMKIB.

Y CTarTi TaKoX HaBegeHo 027199 MiXHAPOgHO20 JOCBIgY 3 2yMAHITAPHOR0 PO3MIHYBAHHSA TA 3AMPONOHOBAHO PeKOMeHgaLii
1J0go BJOCKOHANeHHs cucTemu HTO B YKpaiHi. [poaHanizaoBaHo nepcrekTnBu po3suTky HTO, BKIOYaun HeobXigHICTb 3a-
KOHOGABYMX 3MiH, Mige0TOBKY BMCOKOKBANIQIKOBAHMX PaXiBLiB, PO3LUMPEHHS MiXHAPOGHO20 CRIBPOBITHULTBA TA 30/1yYeHHs
gogaTkoBo20 PiHAHCYyBAHHS. [JOCigyeHHs MigKpeCcioe BAXAMBICTb KOMIMIEKCHO20 Migxogy go MPOTUMIHHOI gisiibHOCTI Ta iHTe-
2pauii nepegosux TexHoozii y cuctemy HTO g1t nigBMLLEHHS ePeKTUBHOCTI 2yMAHITapHO20 PO3MiHyBAHHS Ta 3abe3neyeHHs
Oe3nexun HaceaeHHs.

KnioyoBi cioBa: HeTexHiuHe oOcTexxeHHs!, BuOyxoHebe3neyHi npegmeTn, NpOTUMIHHA GisiIbHICTb, 2yMAHITApHE PO3MIHY-
BAHHSI, MDKHAPOGHI cTaHgapTu IMAS, KOHTPO/Ib SIKOCTI, UMPpPOBi TexHoAozii.

Summary. The article discusses in detail the methodology for conducting non-technical inspection (NTS) of territories pre-
sumably contaminated with explosive ordnance, which is a critical stage in the system of humanitarian demining. The regulatory
and legal aspects of conducting NPOs are highlighted, in particular the international standards IMAS 08.10:2019 and national
regulations that determine the procedure for conducting this process in Ukraine. The key stages of NTS, including planning,
analytical research, practical examination and documentation of the results obtained, are analyzed. Special attention is paid to
methods of collecting information, such as analysis of archival data, cartographic research, surveys of local residents, the use
of remote sensing and geographic information systems (GIS).

The classification of territories according to the level of danger, which is important for the optimal use of resources in the
process of clearing lands from explosives objects, is considered. The importance of internal and external quality control of NTS
has been determined, including mechanisms for verifying the reliability of the data obtained and compliance with international
standards. Particular emphasis is placed on the introduction of modern technologies in the NTS process, in particular the use
of drones and satellite images.

The article also provides an overview of international experience in humanitarian demining and offers recommendations for
improving the NTS system in Ukraine. The prospects for the development of NTS are analyzed, including the need for legislative
changes, training of highly qualified specialists, expansion of international cooperation and attraction of additional funding.
The study highlights the importance of an integrated approach to mine action and the integration of advanced technologies into

the NTS system to increase the effectiveness of humanitarian demining and ensure the safety of the population.
Key words: non-technical inspection, explosive ordnance, mine action, humanitarian demining, international IMAS stan-

dards, quality control, digital technologies.

Me’ra po6oTu. 3abpyaHeHHA TePUTOPii BUOYX0-
HebOesnmeunumu npeagmeramu (BHII) e oguiero
3 HANOLJIBINX 3arpos AJIA IIUBIJILHOI0 HAaCeJeHH,
iH(pacTPyKTypH Ta €eKOHOMIUHOTO PO3BUTKY PETIOHIB,
1[0 HOCTPAXKIAIN Bif 30poiiHuX KoH(IiKTIB. OC0611B0
roCTPO IIA mIpobiieMa cTOITh B YKpaiHi, e BHACIIIIOK
00110BUX [Tili 3HAUHA YaCTUHA TEPUTOPil MOYKE MiCTUTU
3aJIUIIKU MiH, KACETHUX GOEITPUIIACIB, CHAPAIIB Ta
iHImux BubOyxoHebe3rneuHux mpeameris. Taka curya-
IiA 3arPoKye JKUTTIO JIFOJIeli, 00MesKye TOCTYII 0 CLIThb-
CBKOTOCTIOTAPCHKUX 3eMeJIb, YCKJIAHIOE BiTHOBIIEHHSA
KPUTHUYHOI iHPPaCTPYKTYPH Ta YIIOBLIBHIOE COITiATHHO-
€KOHOMIUHUI PO3BUTOK [1; 2].

Buxksman ocHoBHOro Marepiamy. KiaouoBum
3aBIAHHAM IIPOTUMIHHOI JIAJILHOCTI € e(DeKTHUBHE BU-
3HAUYEeHHA He0e3NeUHUX TEPUTOPIili Ta IXHE TOaJTbIIIe
ounienusa. Herexaiune o6cresxents repuropiii (HTO)
€ OHUM i3 TepIInX i HAWBAKJIUBIIINX €TAIlB y I[hO-
My TIPOIIEC], OCKIJIBKU JT03BOJISE BUABUTU ITOTEHIIIITHO
3a0pyaHeHi 30HU 6e3 HeoOXiTHOCTI 3aCTOCYBaHHA JI0-
poroBapricHux TexHiuHuX 3acobiB. I[Iposemenna HTO
CIIpUAE BHUKEHHI0 PU3UKIB OJIA IIUBLIILHOTO HACeJIeH-
HS, @ TAKOXK JTIOTIOMArae OITUMi3yBaTh BUKOPUCTAHHS
PecypciB y mogaJIbIINX eTanax podMiHnyBaHHA [3; 4].

Metomostoria HTO 6asyerbca Ha MiKHAPOAHUX
cragmaprax IMAS 08.10:2019, Axi BM3HAYAIOTH OCHOBHI
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OPUHIIMON Ta TPOLEeAypHu 360py, aHaITi3y i 00pOoOKU
iHgopMarii mpo 3abpyaueni tepuropii. Kpim Toro,
B YKpaiHi Ji0Th BIAIIOBIIHI HAIIIOHAJIBHI HOPMATHUBHI
axru, 3okpema COIT 08.10/JCHC, mio periaMeHTyoOTb
nopsanok nposefaenada HTO 3 ypaxyBaHuAM MiclieBUX
ymoB [5-8].

Y 1iii cTaTTi POBIJIAHYTO TEOPETUUHI Ta MIPAKTUYHI
aCIIeKTU HEeTEeXHIUHOTO 00CTeKeHHSA TEePUTOPiil, Horo
KJIFOUOBI eTaru, MeToau 300py JAaHuX, KiIacudikalriro
TEPUTOPill 32 piBHEM HE6GE3TEKH, ITPOLIETyPU KOHTPOJIIO
SAKOCTI, a TAKOYK MEePCIIeKTUBU TTOHAIBIIOT0 PO3BUTKY
1iel JisJIbHOCTI B YKpaiHi.

1. MeTomoJjioria HeTeXHI4HOro 00CTeKeHHA

Herexniute o6cTekeHHsA ABJIAE C000I0 IIpoiiec 300-
Py, aHaJIi3 Ta OIliHKa iH(opMaIlii 010 MOKINBOTO
3abpynuenHs reputopiii BHII 6e3 Bukopucranasa Tex-
HiuHMX 3aco6iB BusasiaenHA. OcHoBuow Meroro HTO e
BCTAHOBJIEHHA CTATyCy T€PUTOPii, BUBHAUEHHSA il mpi-
OPUTETHOCTI [JIAA MOAAJIBIIINUX 3aX0/iB 13 TYMaHITapHO-
0 PO3MiHYBaHHSA Ta 3MEHIIIEHHSA TUIOIITI, 1110 IT0Tpebye
IOPOTOBAPTICHOI'0 TEXHIYHOTO 00CTEKEeHHS.

1.1. OcuoBHi npuauunmu HTO

Herexniune o6cTe:xeHHA 6a3yeThCcsA HA TAKUX OC-
HOBHUX IIPUHIIAIIAX:

* O0’eKTUBHICTL — IIe 03HAYAaE, 10 BCi BUCHOBKH 1 pi-
LIEHHA IPUAMATHCA BUKJIIOUHO HA OCHOBI (DAKTIB,
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AK1 BOaJiocs 3iopaTu g uac pobotu. BukoHasIli He
MAaloTh MIPaBa J0aBaTu 0 3BiTy BJIACHI TPUMYIIEH-
HA, He IMATBepIKeH] iHpopMairiero, abo pooUTH II0-
CITIIITHI BUCHOBKU Ha OCHOBI JIUIIIE OHi€l PO3MOBU U
HenepeBipeHoi KapTu. Bce mae 6yt MakcuMaJIbHO
HeyllepeI:KeHnM 1 yecHuM. Jluiie Tak MoxxkHa 3a6e3-
IIeYUTH PeaJIbHY OLIIHKY CUTYyAallil 1 He HapaMaTy Ha
HebesmnekKy Hi cebe, Hi 1HIIUX.
CucreMunii minxig — 11e o3ugauae, 1110 HTO He Buko-
HY€EThCA OKPEMO BiJ] 1HIIINX eTamiB PO3MiHyBaHHSA, a
€ YaCTHUHOO IiJTicHOTo mporiecy. Iudgopmariito Tpeda
30MpaTH 3 Pi3HUX /KePesI — Bif] apXiBHUX JOKYMEHTIB i
CYILyTHUKOBHX 3HIMKIB 10 CITLJIKyBaHHA 3 MiCIIeBIM Ha-
CeJIEHHSM Ta OIJIAY TEPUTOPIi. Yce 3i6paHe 3BOIUTHCSA
IOKYIIN, AHATI3YEThCA TA BUKOPUCTOBYETHCA [1JIA (DOPMY-
BaHHA 3araJIbHOI KapTUHU. TUIBKH CUCTeMHUH MiIXi
JT03BOJIsIE TOOAYUNTH CIIPABIKHIl MaciTad mpobiemMu
Ta MPABWILHO BUSHAYUTH 00CAT MOJAJIBIINX POOIT.
JocToBipHICTh — Ile BUMOTa IIePEBiPATHU BCIO OTPU-
MaHy 1H(OpMAITi{o Ta He TOKJIIaTHUCA Ha OIHe [IKe-
peJto. AKIo XTOCh MOBIIOMUB PO HASABHICTH MIiH UM
0oempuIIaciB HA IIEeBHII TepuTOopii, 000B’A3K0BO Tpeda
3HANTH HiATBEpIKeHHA, a60 iH(opMAaIlio B apxiBax,
a60 CBIiIKiB, AKI MATBEPAATE TAKy iH(opMmariito. Bu-
CHOBKH POOJIATHCA JIUIIIE TOMi, KOJIM (DAKT CIIPaBMi
nepeBipenwuii. Takuii miaxifg omoMarae YyHUKHY TH AK
3aiiBOT0 PU3BUKY, TAK i BUTPAT PECYPCiB HA 00CTEKEHHSA
TEPUTOPIii, AKI HACTIpaB/i 6e3meyHi.
Besnexka — e osuauae, 110 Bci pooorTu mixg gac HTO
TJIAHYIOTHCA 1 BUKOHYIOTHCA TaK, 00 MAKCUMAJIBHO
3axXMCTUTH (PaxXiBI[iB TA MICLIEBUX YKATEJIIB Bij Hebes-
neku. [lepen mouyaTkoM pobiT KOMAaHA 3aBMKIU OLIIHIOE
pUBUKY, BU3HAYae 6e31eYHi MapIIpyTH, IJIAHy€e eBa-
Kyallito Ha BUIIa/I0K Ha/i3Buuaiinoi curyartii. ITig gyac
ONUTYBAHHSA MiCIIEBOTO HACEJIEHHS UM OTVIAY TEPUTOPIl
3a60pOHEHO HAOGJIMKATUCA OO HiJ03PLIINX IIPEeIMeTIB
9y 3aXOIUTH B 30HHU, e MOXKYTh OyTU MiHU 9u 6oe-
mpuracu. beaneka 3aBKIM CTOITh HA MEPIIIOMY MICIIi.
1.2. OcuoBHi eranu npoBegenasa HTO
Herexuiune o6cTekeHHA TPOBOIUTLCA Y KUJIBKA eTa-
MiB, AKI BKJIIOYAIOTh!
¢ [InanyBanHa — Tiepenbavae aHAJII3 ITOTEPEeIHBOT
iH(opMalrii IIpo TEPUTOPiro, IMI0 HiAJIArae 00CTeKeH-
HIO, BUSHAUEHHA MapPIIPyTiB po6oTy Ta GOopMyBaHHA
rpymnu axiBIliB.
* AnajiTidHe JOCTiAKeHHA — 301p JAHUX 13 BIKPUTUX
IKepeJi, BKITFOUA0UYN apXiBHI JOKYMEHTH, KAPTU MiH-
HUX TI0JTiB, IaH1 BIICBKOBUX MiIPO3ILIIiB, CYIIyTHUKOBI
3HIMKH, 3BITH MIXKHAPOIHUX OpraHisaIliii, a TaKox
CBIJTUEHHA MICI[€BUX JKUTEJIIB.
IIpakTuune mocaigKeHHS — 6esIrocepenHii Buisy
Ha TEPUTOPi0 3 METOI0 ii OI[IHKU, TOKYMEHTYBAHHSA
OpAMUX 1 HEIIPAMUX A0KaziB 3abpymuenasa BHII,
CKJIAIAHHA cXeM Ta (DOTO3HIMKIB MiCII€BOCTi.
¢ JTokyMeHTYBaHHA Pe3yJILTATIB — ITIATOTOBKA 3BITIB,
CTBOpPEHHA KapTorpadiuaux marepiasis, Qikcarisa
BUABJIEHUX He0e3MeUHUX MIJIAHOK Ta HATAHHA pe-
KOMEHAAIli M0a0 HOqaIBIINX 1.

1.3. MeTogu 360py indopmaii
TIporiec HTO 6asyeThcss Ha BUKOPUCTAHHI pisHOMA-

HITHUX MeTOIiB 300py iH(popMAaIrii, 30KpeMa:

* OnuTyBaHHSA MIiCIIEBUX JKATEJTIB — OJIMH i3 Haliedek-
TUBHIIINX METO/IB OTPUMAHHA JaHUX, AKUHA J03BO-
JIsie BCTAHOBUTH 1CTOPiI0 3a0PyIHEHHA TepUTOPil Ta
OTPUMATH CBIUEHHS PO MICIIA MOKIIMBOTO PO3TA-
mryBarHa BHIIL.

* AHaJri3 iCTOpUYHUX Ta apXiBHUX JAHUX — BUBUEHHS
BIiCBKOBUX KapT, 3BiTiB ITpo 60#0Bi aii, iHpopmalrii
PO MUHYJI1 BUNAJKU IETOHAI[Il BUOYXOBUX MPU-
CTpOIB.

¢ BizyanbHUit OTJIAD MiCIIEBOCTI — JIOCTIKEHHA T€PU-
TOPil HA HAABHICTH XapaKTePHUX 03HAK 3a0pyTHEHHA,
TaKUX K BUPBU BiJ BUOYXiB, 3AJIUIIKA 00ETPUIIACIB
260 BiliCbKOBI YKPIIIJIEHHA.

* IN'eoirdopmarniiiai cucremu (I'IC) Ta pucraniiiine
30H/IyBaHHA — BUKOPUCTAHHA CYILyTHHKOBUX 3HIMKIB
Ta aepoOTO3HIMAHHS [IJIA BUSHAYEHHA MOTEHIIIHO
He0e3meuHnX TEPUTOPILi.

HerexHiune 06cTeKeHHA € BAXKIJIMBOIO CKJIAJOBOIO

y IIPOIleci MPOTUMIHHOI JISJTLHOCT1, OCKUTBKY JT03BOJISAE

OTPUMATH ONEPATHUBHY iH(pOpPMAIliI0 IPO MAacCIITa0u

3a0pymHEeHHs Ta 3a0e3rmeunT e(PeKTUBHE TJIaHyYBaAHHSA

3axofIiB i3 ounteHHsa Teputopiit Big BHIL.
1.4. IncrpymenTn Ta cunopamxeraa HTO
Bei rpynin HTO moBunHI GyTr ocHAaleHi, AK MiHi-

MYM, HACTYITHUM:

* [Tpucrpiit GPS — 1151 BUSHAYEHHA KOOPIUHAT.

o JlagepHuii gajiekoMip — IJIA BUBHAUEHHA BiICTaHEHN
Y HeIIpoXiTHUX paiioHax.

* PyneTka — /1y14 BUBHAYEHHA BiIcCTaHel y 6e3nedHii

TEePUTOPIi.

Pamii YKX — mu1s1 38’s13Ky MisK 4jIeHAMU TPYIIH.

* BU-pagmiocraHiiis, CyIy THUKOBI/MOOLIbHI TesteoHr —
IUIS HAJIEYKHOTO 3B’ABKY 31 MITaboMm.

¢ dorokamMepa — JAJiA 3OMKU OTTUTYBAHUX, IMOBIPHO
He0e3IIeuHO0l TePUTOPIl/IiATBePIKe 0] He0e3IeuHOT
TEepUTOPii, 63MEeUHNX TOYOK CIIOCTEPEIKEHHS TOIIO.

¢ Komrmiac — /114 opieHTyBaHHA IIi/T Yac ITO3HAYEHHA
IiJIAHOK MMOBIPHOI He6e3IIeuHOol TePUTOPil/miaTBep-
J3KeHO1 Heb0e3nmeuHol TepuTopii.

* 3HAKHU TA CTPIUKM JJIA MApPKyBaHHA 3aMiHOBAHUX
MIAHOK — JJIA MapKyBaHHA MMOBipHOI He0e3meuHo1
TEePUTOPIi.

* @opMu [JIA 3BITIB — MOXKYTbH OyTY ITaliepOBUMH a60
€JIEKTPOHHUMU (IIJIAHIIET 3 BiAIIOBIIHUMU 3aCTO-
CYHKaMM).

¢ Pyuku, 3anmucHUKY, KapTH, JIIHIHKH, TIPOTPAKTOPU —
JIJIA HOTATOK Ta POOOTU 3 KApTaAMMU.

* ABTOMOG1JTb — MOBUHEH MIiIXOIUTH IJIS TIePECyBAHHSA
Ha KOHKPETHIH MiCIIEBOCTI 1 MAaTu 3MOTy IT€PEBO3UTU
BCIO I'PYILy Ta IXHE CIIOPALKEHHA.

* doTorpadii HANOIIBII MOMUPEHUX BUOYyXOHE0Ee3-
HeYHUX GOEMPUNaciB — BUKOPUCTOBYIOTHCA ITiJT Yac
ONUTYBaHbB/ 3ycTpiuen mid imeHTudikalrii BuoyxoHe-
0e3nmeuHNX MPEIMETIB.

* Anrreuka — A1 6a30BUX MEOUUYHUX II0TPEO.
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2. Kinacudgikania repuropiii 3a piBHeM HeGe3-
meKH
3rifgHo 3 MXKHAPOJHUMH CTAHIAPTAMU, TEPUTOPIl

KJIacU(IKyOThCA HA TPYU OCHOBHI KATEropii:

* IMOBIpPHO HeOe3IIeuHl TePUTOpil — AIJISAHKH, JIe Ha-
SABHI HenpsAMI T0Ka3u 3a0pyaHeHHA (ICTOPUYUHI JaHi,
CBiTUEHHSA MEIIKAHI[IB ToI0). {0 Takux I0Ka3iB Mo-
JKYTh HAJIEKATH 1H(OpMAIIis ITpo MUHYJII 60#10BI [Iii,
CBIIUEHHA OUEBH/IIB, KapTorpadiudi qaHi, IoBigoM-
JIeHHA TIpo BuOyxu abo 3HaligeHi 6oernpurnacu. dacro
Il TEPUTOPITl MAIOTh BAJIUIIKN 000POHHUX YKPITLIEHB,
TpaHIiei a6o GopTudikaIiiHUX CIOPY, 1110 MOKYTh
cBimunTH po MoxKJMBe 3abpynHentsa BHII.

¢ ITinTBepOKeHO HeOe3IIeuHl TepUuTOPil — JUIAHKN, Ha
AKUX BUABJIEHI pAMi fokasu 3aopynHenaa BHII. Ie
MOKYTBb OyTH Bi3yaJTbHO iIeHTHU(DIKOBAH] GOETpUIIacH,
3aJINIIKY BUOYXOBUX ITPUCTPOIB, BUPBU Bif] BUOYXIB,
HasBHICTb MIHHUX 3HAKIB, HIATBEePIKeH] BUMIATKU
migpuBy Jitofen a6o TexHiku. [Jia Takux TepuUTOpiii
HEeO0O0XIJHO ByKHUBATH HeraliHUX 3aXOiB IIOO0 o0Me-
JKEeHHA MOCTYNY, MApKyBaHHA He0e3MeuHnX 30H Ta
opraxisarrii mogaabIInX OIeparIriii 3 OUNIIeHHs.

* Buk/IoueHi TepUTOPil — MIIAHKHU, {010 AKUX He-
Mae JKOOHUX MiATBEPKEHUX JOKa3iB 3a0pyITHEHHA.
BuxiroueHHA TepUTOPil MOKITMBE JIUIIIE TiCIIA TIPO-
BEEHHA PETEeJILHOTO aHAJIi3y OTPUMAaHUX JaHUX Ta
OTPUMAHHA KiJIPKOX HE3aJIeKHUX MIATBEPIKeHb BifT
pisuux mrepes. Taki TepuTopii MOKYTh OyTH ITOBEPHE-
HI 0 [IUBIJIBHOTO BUKOPUCTAHHSA 200 PEKOMEH/I0BaHI
[IJIsl IPOBEIeHHA €KOHOMIUHOI TisJIBHOCTI.

Kiacudikairisa repuropiii Mae BUpilIaabHe SHAYCH-

HA [JIA BUSHAYEHHA YeProBOCTI 3aX0/IiB 13 PO3MIiHY-

BaHHA Ta 00T'PYHTYBAHHA HEOOXIJHOCTI JOTATKOBUX

pecypciB. YuM BuIna TOUHICTH KiTacu(iKaliii, TuM edek-

TUBHIiIIIe BUKOPUCTAHHA MaTePiajJbHUX 1 JTIOACHKUX pe-

CypPCiB y IIPOTUMIHHIN AisiibHOCTI [9].

3. Kourpous axocti mposegeana HTO
KoHTposb AKOCTI € HeBiT €MHOI0 YaCTHHOIO ITPOIECY

HTO, ockinbku Bifg 0r0 TOYHOCTI 3AJI€KATE II0OAIbIIIE

TJIAHYBaHHA 3aX0/IiB 13 po3MiHyBaHHA. BUIIAIOTE BA

PiBHI KOHTPOJIIO:

* BHyTpimHiii KOHTPOJIbE — 31NCHIOETHCSA CHEeIliallb-
HUMH ITAPO3IiJIaMU Ta BKITIOYAE TIEPEBIPKY 3BITHOL
JokyMeHTarlii. BHyTpimHiii KOHTPOJIL CHPAMOBAHUI
HAa OI[IHKY ITOBHOTHU Ta IOCTOBIPHOCTI JAHUX, a TAKOXK
JIOTPUMAaHHS BCTAHOBJIEHUX ITPOIEYP.

® 30BHIIITHIN KOHTPOJIb — ITPOBOAUTHC HE3ATEHKHUMU
opraHizalfiAMu Ta BKJIIOYAE ayUT AKOCTI 3i6paHUX
laHWX, TIePeBipKy BiAmoBigHOCTI cTanmapram IMAS.
ITe moke BKJIIOUATHU TTOBTOPHY IIEPEBIPKY TEPUTO-
piii, aHaJTi3 TOKYMEHTIB, IEPEBIPKY METOIIB 360Dy
irdopmarii Ta IHII 3aX0AM 3 OLIHKN AKOCTI po60TH
rpyx HTO.

Kourposs akocri nnepegdauae:

® aHAaJIi3 METOI0JIOTIl 00CTEeKeHHA,

® [IepeBipKy TOYHOCTI Kiracudikalrii TepuTopiit,

® OITIHKY BIIITOBIHOCTI 310paHUX JaHUX MIXKHAPOTHUM
cTaHgapTam,
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® mpoBeeHHA BUOIPKOBUX MOBTOPHUX 00CTEIKEHD [JIA
TePEeBiPKU JIOCTOBIPHOCTI OTPUMAaHUX PE3yJIbTATIB.

3HauHa yBara IpUILIAETbCA BIIIIOBIAHOCTI MisKHa-
pomuauM crangapram IMAS, Aki peryiaMeHTYIOTh TIPO-
eaypu 360py Ta 00poOKY JaHUX, CKJIaTaHHA 3BITHOCTI
Ta omiHKy pusukis [11; 12]. Takoxk y paMKax KOHTPO-
JIF0 AKOCTI IIPOBOTUTHCA aHAITI3 (DAKTOPIB, 1[0 MOKYTh
BILUTMBATH HA JIOCTOBIPHICTh OTPUMAHUX JAHUX: PIBEHDb
HiArOTOBKM (DaxiBI[iB, 3aCTOCYBAHHSA CyYaCHUX TEXHO-
JIOTi#, yMOBU POOOTHU TOIIIO.

BasknuBuM ejieMeHTOM € BUKOPUCTAHHA TEXHOJIO-
rivaux pimeHs mia masuinensa Toudocti HTO. Buxo-
pucranusa reoindopmariiinux cucrem (I'IC), cymyTHuU-
KOBUX 3HIMKIB Ta JPOHIB 3HAYHO ITOKPAIIy€ KOHTPOJIb
SKOCT1, TO3BOJIAIYN OTPUMATH TOUHI JAaHI TPO TEPUTO-
pii 6e3 HeoOXimHOCTI (hi3BUUHOTO JOCTYILY.

Takum uHOM, peTeJILHUL KOHTPOJIb AKOCTI CITPUAE
migsutenHio eexrreaocti HTO Ta MiHiMizye pusuku,
M0B’A3aHI 3 MOJKJIMBUMU IIOMIJIKAMU y Kjaacudikarii
TepuTopiii [10].

4. IlepcnexkTuBu po3BuTKky cucremu HTO
B YKpaiui

Brockonanennsa cucremu HTO mae kirouoBe 3Ha-
yeHHA 1A Ykpainu. OCHOBHUMU HAIIPAMKAMH PO3-
BUTKY €:

4.1. 3akoHOZABYE BPETY/IIOBAHHA

Posmupenna HopMmaTuBHOI 6a3u Ta rapMoHisa-
IiA YKPaTHCHKOTO 3aKOHOIAaBCTBA 3 MIKHAPOJIHUMU
cTaHgapTaMu J03BOJIUTh IIIABUINUTH e(PEeKTUBHICTh
nporecy HTO. Sokpema, He0OXiHO CTBOPUTHU €IUHY
3aKOHOIABUY IJIAT(OPMY [JIA B3AEMOIIl MK YPSAI0-
BUMHU Ta HEYPALOBUMU OpPraHizaliaMu, 0 3aimMa-
I0THCA TYMaHITaApHUM PO3MIHYBaHHAM. BamamBum
aCIeKTOM € 3alpPOBa/KEeHHA UiTKUX Hporeayp di-
HaHCYBaHHA IIPOTUMIHHOI JiAJBHOCTI Ta IIOCUJIEHHA
BIZIMIOBIJAJILHOCTI 3a TTOPYIIEHHA CTAHIAPTIB 0e3meKn
nig gac HTO.

4.2. BUKOpPHCTAHHA CyYaCHUX TEXHOJIOTiH

3acrocyBauusa reoiugopmariiaux cucrem (I'IC),
CYIyTHUKOBUX 3HIMKIB, JPOHIB JOTIOMOKe 3HAYHO ITi/I-
BUIIIUTYU TOYHICTh aHaJridy TepuTopiii. Bukopucranusa
€JIEMEHTIB IITYYHOT'0 1HTEJIEKTY JO3BOJIUTH ABTOMATH-
3yBaTH Ipoliec Kiracudikaifii TepuTopiit Ta IiIBUIIA-
T eheKTUBHICTH aHAIIIZY OTPUMAHUX AAHUX. TaKoK
HePCIeKTUBHUM € BUKOPUCTAHHSA CIIeIiali30BaHUX
poborusoBanux iatdopm mia Buasiaenna BHII Ges
HeoOXiTHOoCTI (PisruHOI MPUCYTHOCTI (DaxiBIliB y Hebes-
MEeYHUX 30HAX.

4.3. IlinroroBKka (paxiBuiB

BaxxnuBuM HanpAMKOM PO3BUTKY € MiIBUIIEHHA
kBaJsi(ikarii mepcouasny, mo 6epe yuacts y HTO,
MIJIAXOM HABUYAHHA 32 MIKHAPOOHUMU MPOTPAMaMU.
3ampoBamKeHHA cepTUudikallii gaxisiie y cdepi mpoTu-
MIHHOI JIAIBHOCTI CIIPUATHUME MiIBUIIEHHIO PiBHA IIPO-
(heciifHOI IIATOTOBKHU TA BiAMOBIAHOCTI MIiKHAPOTHIM
craagapraMm. Kpim Toro, Heo6XiTHO CTBOPUTHU CUCTEMY
PeryJIApHOro IMiABUINEeHHA KBasTidiKallii i3 3acTocyBaH-
HAM CyYaCHUX TPEeHaKepiB Ta CUMYJIATOPIB.
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4.4. PosaminmpeHHA MIKHAPOAHOI CIIiBImpami

CoiBopand 3 MIdKHAPOAHUMHN OpraHizaliaAMu
(UNMAS, GICHD) crpuaTiuMe BOOCKOHAJIEHHIO CTaH-
JapTiB Ta 00MiHy mocBimoM. BaskiuBum e 3ajryueHHA
MIKHapPOOHOTO (DiHAHCYBAHHSA JIA peasiisallii mpo-
€KTiB 13 TYyMaHITapHOr0 PO3MiHyBaHHA. TaKkoK HeoO-
XiJTHO OCWJIUTHU 1HTErpaIfifo YKpaiHu B Mi2KHAPOIH1
IHII[IATUBY 3 IPOTHUMIHHOI JisJIBHOCTI, 110 J03BOJIUTH
00MIHIOBATHCA IePEegOBUMI METOJAUKAMU Ta TEXHO-
JIOTiAMU.

BucHoBkwu. ['ymaunitapae po3MiHyBaHHSA € HA/I3BU-
YaHO CKJIQJHUM 1 6araTorpaHHUM TPOIIECOM, AKUN
OXOTLTIOE He Jiuiiie (PisuuHe BUJIyUEeHHS BUOYXoHeOes-
HeYHUX NPEMETIB 13 3eMJTi, a I peTeJbHY HiIr0TOB-
Ky 1o usoro erany. HerexHiuHe 00cTeKeHHS Bifirpae
B IILOMY ITpOIIECi posIb (ByHIAMEHTY — caMe BOHO BH-
3HaJae, e HeoOXiJHO IIPOBOIUTU PO3MiHYBaHHSA, a Jie
Takl 3aX0IN MOKYTb BUABUTHUCA HEOOTPYHTOBAHUMU
a00 rmepequacHUMMU.

Croromui 1A YEpaiHu, SKa 3iIITOBXHYJIAcA 3 6e3-
OperneaeHTHUMI MaciuTabaMu MiHHOI HeOe3neKu, AKic-
e npoBenenusa HTO naGyBae KpUTUUHO BaXKJIUBOTO
3HaueHHsA. B yMoBax o0MeskeHUX pPecypciB Ta BejH-
Ye3HUX IO TTOTEHIIITHO 3a0pyJHEHUX TEePUTOPIiH,
rpamorHe HTO nosBoJisie e(heKTUBHO TLIAHYBATH CUIN
i 3acobu, yHUKATu MapHUX BUTPAT 1 KOHI[EHTPYBATU
3yCWJLJIA CATIEPHUX ITIPO3LIIIB HA JIMICHO HEOE3ITEUHUX
MJIAHKAX.

Perenbuunii 36ip Ta amasis indgopMaliii B paMKax
HTO za6esneuyiors 0CHOBY [IJIf IPUAHATTSA PillleHb IIPO
MeKl MATBEePIKeHNX Hebe3MeUHnX TePUTOPIi, 3 AKUX
TMOYMHAETHCA Ge3rmocepeaHe po3aMinyBaHHsA. [IpaBuiIbHO
surkonane HTO no3BoJisge 3MEHIITUTH ILJIOILY ITOIAJTh-
MIUX TEXHIYHUX POOIT, YHUKHYTU PO3MIHYBaHHSA TaM,

Jie 3arpo3u BiKe He iCHYy€, 1 TAKMM YUHOM 3€KOHOMUTU
COTHI TOIWH 1 3HAUHI (DiHAHCOBI pecypcu.

Oco6nuBoi yBaru HabyBae Kiacu(pikarlisa mrepedt
iH(bopMaIiii Ta peTesibHA TTePeBipKa JOCTOBIPHOCTI KO-
HOTO CBiUueHHA uu noBigomiienHA. HenpaBusiibHo Bu-
xonane HTO mooxe mpussecTy 4o TOro, 10 Hebe3meuHa
TIJIAHKA 3aJIMIINTHCA 11032 yBarow, abo K, HaBIIAKH,
BeJIVKI TLI0MIi OyIyTh XNOHO BiTHECEHI 0 30H PUBUKY,
1110 3HAYHO 3aTATHE PO3MIHYBAHHA.

Kourposs sxocri Ha erani HTO nanpamy BoiuBae
HA BCIO e(PEeKTUBHICTh MOJAJILIINX POGIT i3 PO3MIiHY-
BaHHA. [IOMWJIKM UM HETOUHOCTI, JIOILYIEHI miJ] yac
360py Ta aHaIidy 1H(MOPMAITl, TPAKTUIHO HEMOKIINBO
BUIIPABUTH Ha Mi3HIINUX eTanax, i BOHU MarTh 0yIyThb
KOIIITYBATH SK Yacy, TaK 1 JTOIChKUX :KuTTiB. Came Tomy
BAXKJIMBO MOCHJIMTH MEXaHI3MU KOHTPOJIIO AKOCTIi, 3a-
0esIeunTy IIPO30PiCTh YCiX IIPOIIECiB Ta MiATPUMYBATH
[IOCTifiHE HABYAHHA Ta PO3BUTOK (PaxiBIIiB.

¥ nepcrekTusi mogasibinnii po3suTok crcremu HTO
B YKpaiHi HOBUHEH OPI€HTYBATUCA HA BIIPOBAKEHHA
CyYacHUX TEXHOJIOTIN — U@ poBUX KapTorpadiuuamx
cucreM, 6a3 JaHUX, CYILyTHUKOBOI PO3BIAKY Ta PO3BIAKNA
3 TOITOMOT0t0 IpoHiB. Ile mM03BOSUTE IPUIIBUIIITATH
mporiec 00CTeKeHHA, 3POOUTHU HOro GIITBII TOYHUM 1 3a-
0e3neunTy carnepiB MaKCUMAaJILHO TIOBHOKO Ta aKTyaJIb-
HOI0 iH(OpMAITi€I0 TTepe;] MOYATKOM PO3MiHyBaHHS.

3araJjiom, HeTexXHiUHe 00CTEKEeHHA — Iie He IIPo-
cro migroropumii eran. Lle crpareriunuii iHCTpyMeHT
VIIPaBIIHHA PUSUKAMU, AKUH 3[MaTeH BUSHAUUTU TEM-
1, e(peKTUBHICTS 1 6e3MeKy yChoro Ipoiiecy ryMmaHiTap-
HOI'o po3MiHyBaHHA. B ymoBax YkpaiHu H0ro poJib He
MOKHA IIEPEOLIHUTH, amKe AKicHo BukoHane HTO —1ie
3ariopyKa TOoro, 10 PO3MiHYBaHHA Oy/ie TOUHUM, OIle-
PaTUBHUM 1 BPATYE AKOMOTA OLIBIIE JIFOCHKUX JKUTTIB.
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AHAI3 ICHYIOUYUX MIAXOoAiB TA MEXK 3ACTOCYBAHHA
CYYACHUX AITOPUTMIB KOMITIOTEPHOIO 30PY
| MALLUHHOIO HABYAHHSA B 3AAAYAX AETEKTYBAHHA
bE3MIJIOTHUX JIITAJIbHUX ATIAPATIB

ANALYSIS OF EXISTING APPROACHES AND
LIMITATIONS OF MODERN COMPUTER VISION AND
MACHINE LEARNING ALGORITHMS IN THE
DETECTION OF UNMANNED AERIAL VEHICLES

AHoTauis. Bctyn. [JocigeHo cyyacHuil CTaH PO3BUTKY Ta 3ACTOCYBAHHS 0e3ninoTHMX AiTanbHux anapatis (BIT/1A) y um-
Bi/IbHiVi TG BifiCbKOBIN Chepax, Lo 3yMOBUIO 3pOCTAHHS MOTPebu B eheKTMBHMX 3aco0aX iX BUSIBNeHHS Ta MpoTUgii, ocobnmso
HABKO/I0 OO'EKTIB KPUTUYHOI iHPPACTPYKTYpU. BCTAHOBNIEHO, LLO OGHUM i3 NepcrekTUBHUX HANPAMIB € Bi3ya/ibHe BUSIB/IEHHS
BI1JIA i3 3aCcTOCYBAHHAM 0120pUTMIB KOMITIOTEPHOR20 30y TA MALUMHHO20 HABYAHHS. [TOKA3AHO, WO Ueli Nigxig Mae HU3Ky
06MexeHb, MOB'A3AHMX i3 30BHILLHIMM yMOBAMU (OCBITAIEHHS, 1020ga), NAPAMETPAMM CeHCOPIB (PO3GiNbHA 3gATHICTb, ONTHKA),
a TaKox 0OMexxeHHsIMM 00UMNCIIIOBA/IbHIX PECYPCIB | TOYHICTIO al20pUTMIB. BOgHOYAC BU3HAYEHO K/1040BY NMepeBazy — NacuB-
HIiCTb Bi3ya/bHO20 MeTOGy, L0 YCKIAGHIOE K020 BUSIBIeHHS 3c00aMy pagioenekTpOHHOI PO3BigKM, TA € KPUTMYHO BAXINBUM
Y BifiCbKOBOMY KOHTEKCTI.

Y cTatTi 3givicHeHo 02/15g Cy4aCHUX KOMePLiViHNX i BificbkoBuX cuctem NpoTugii bIT/TA, BUSHA4EHO iXHi TexHiuHi 0OMexxeHHs
Ta BignoOBIgHICTb AKTYA/IbHUM BUKAMKAM. OCOOAMBY yBa2y MpUJineHo MeTogam BUSIBAEHHS, WO [PYHTYIOTbCS BUK/IIOYHO HA
006pobui Bi3yanbHux gaHux. MpoaHanizoBaHo Mexi eQekTUBHOCTI TaKmux MeTogiB 3 021Gy HA Cy4dCHi an2opuTMu 2IMOUMHHO20
HABYAHHS T OCTYNHI anaparxi 3acoowm.

KnoyoBi cnosa: 6e3ninoTHuiA NiTanbHMIT anapart, KOMITIOTePHUIA 3ip, MALIMHHE HAOBYAHHSI, geTeKTYBAHHs 00'eKTIB.

Summary. Introduction. The current state of development and application of unmanned aerial vehicles (UAVs) in both ci-
vilian and military domains is examined, highlighting the growing need for effective means of detection and counteraction, par-
ticularly around critical infrastructure sites. It is established that one of the promising directions is visual UAV detection using
computer vision and machine learning algorithms. This approach, however, has several limitations related to external conditions
(lighting, weather), sensor parameters (resolution, optics), as well as computational resource constraints and algorithm accu-
racy. At the same time, a key advantage is identified — the passive nature of the visual method, which complicates its detection
by electronic intelligence systems, making it critically important in a military context.

The article reviews modern commercial and military counter-UAV systems, identifying their technical limitations and how
well they address current challenges. Special attention is given to detection methods based solely on visual data processing.
The limits of effectiveness of such methods are analysed considering current deep learning algorithms and available hardware.

Key words: unmanned aerial vehicle, computer vision, machine learning, object detection, counteraction.

Amnajriz Ba:KJIHBOCTI Bi3yaJIbHOTO
merexryBanHda ais CII BILIA
quaCHi CII BILJIA e ckmagHUMHU OpPOTPaMHO-

anapaTHUMU KOMILJIEKCAMU, SKI TOETHYIOTD 00-
POOKy TaHUX i3 PiIBHOMAHITHUX CEHCOPIB JIJISI TOYHOI
imenTHQIKAIlil 3arP0o3 Ta IHTErpAaIlii 3 ICHYIUYUMU CHC-
TeMaMu 0e3neku. Y IepeBaykHill 6iIbIIOCTI CyJacHi
rxomiutekcHi CIT BITJIA ckoHIleHTPOBAHI HA BiICTEKEHHI
Ta HeATpaJIi3arii 3arpos, OB A3aHNX 13 BAUKOPUCTAHHAM
nuslteEux BITJIA I kmacy [1, ¢. 3] a6o ix HesHaUHUX
moaugikarriii. BificbKoBi crcTeMu TaKoK IpU3HAYEH1
A 3axucty Bifg 6esmimoraukis 11 ta II1 kmacis. Oc-
HoBHMMHU 3acobamu BusasjieHHA (3B) BITJIA e akrusui
panmapu, paioeseKTpPOHHE JIETEKTYBAHHSA TPOTOKOJIIB

Ta 3aco0iB 3B’A3KYy, BidyaJibHE BUSABJIEHHA ONITUUHUMU
CHCTEMaMU Ta aKyCTUUHE CKAHYBAaHHA. ¥YCi I1i KaHAIN
iH(opMAITii ITOEMHYIOTHCA 3ABIAKN aJITOPUTMAaM 00POOKM
JaHUX, 110 J03BOJII€ MOKPAIYBATU TOYHICTH KOKHOTO
3 HUX OKPEeMO, HiBeJIIOBATH 1X HETOIIKH, OJIA TOTO 1100
3a3ajierigb pearyBaTu Ha MOTEHIIIHI 3arpo3u i Mi-
HIMI3yBaTy PUSUKH AJIA 00 €KTIB, 110 Iepe0yBaroTh ITifl
3aXUCTOM.

¥Yci 3B BILJIA mocHA YMOBHO IIOAUIUTH 32 PAILyCOM
Ha JajbHi (COTHI MeTpiB i Glrbie) i 6mKHI (KiJTbKaA
COTeHb MeTpiB 1 MeHIIe) (quB. puc. 1).

Kpurepiem moTpaluiaHHA B KATEropio € 3aaTHICTh
TIEeBHOTO TUMY CEHCOPa HE3aJIeKHO Bif] IHIITNX KAHAJIIB
orpuMaHusa iHpopmarrii susasaaTu BIIJIA B meBHOMY
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Puc. 1. 3onu [aii pisHUX TUIIB CEHCOPiB

orcepenio: po3pobka aBTOPiB

miamasoHi Bijmcraueit [1, c. 9]. o mampHix 3B Moikemo

BIJTHECTH:

e pamapu (Ka-, Ku-, X-, C-giamnasonis), AKi BUABJIA-
FOTB I11JTi HA 3HAYHUX BiJICTAHAX, X0Ua MOXKYTh MaTU
CKJIQTHOII 3 HU3BbKOI0 e(DEeKTUBHO ILIOIIEI0 Po3-
cifoBaHHSA, AKYy MaioTh 6iibmricts BIIJIA, i masomo
BHCOTOIO TIOJIBOTY;

® pPagioyacTOTHI CKAHEPH, 1110 BUABJIAITH TUIOBI Yac-
TOTH CUTHAJIIB KEPYBAHHA 1 3BOPOTHOTO 3B’A3KY YU
TejieMeTpii.

Ho 6nmxaix 3B BIIJIA moxkHa BigHecTH:
® OIITHYHI TA TEIJIOBIBIHHI KaMepH 3 MOKJIUBICTIO PO3-

misHauHA Ta kaacudikarii BITJIA,;

® aKyCTUYHI CEHCOPU.

ITicsia meTexTyBaHHA, JIOKAJII3aIlil, TA BUBHAUEHHSA
crynens 3arposu Big BILJIA, BikuBawoThca HasgBHI 3a-
cobu mporupii. Cepen HUX MOMKHA BUOKPEMUTH:
¢ 3acobu pamioesrekTpoHHOI 6oporsbu (PEB) — mia me-

PeLIKoKaHHA a00 MPUAYIIEHHA KaHAJIIB KepyBaHHA
1 masiraii BITJIA [1, c. 16];

¢ Kinmernuni Ta MexaHiuHi MeTOqU — Bif Qi3UUHOrO
BHUIIEHHA 3ac00aMU BOTHEBOTO YPaKeHHs, JI0 CIIe-
miajrizoBanux BITJIA-nepexoruioBadis.

¢ 3aco0u BUCOKOEHEePIreTHUHOI CIIpAMOBaHOI aii (J1a-
3epHa 30Pos, MIKPOXBUJILOBE BUIIPOMIHIOBaHHsA) [1,
c. 23], AKi TTI0KU 06MerkeH1 BUCOKOIO BApTICTIO Ta He-
MATBePIKeHUMHY (PYHKITIOHAITBHUME XapaKTePUCTH-
KaMu. ¥ OLJIBIIOCTI iCHYIOTb B SIKOCTI JOCITITHUIIBKUX
TIPOTOTHITIB.

Haitnomupenima koudgiryparia cygacaux CII
BITJTA — moenHaHHA pamapis i oTHYHEX 3ac00iB (Ka-
Mep BuguMmoro ta IR gianmasoHiB) 31 copAMOBaHUMU
cucreMamu pamioesiekTporHoi 6oporsou (PEB) 1 piae,
y BIICBKOBHUX 3aCTOCYBaHHAX, KIHETHUHUX 3ac00iB ypa-
skeHHsa. KoMOiHyBaHHA ONITUYHUX CEHCOPIB 3 pajapa-
MU 00yMOBJIEHE TUM, 1110 HABITh Y HAWKPAIIX 3PasKiB
aKTUBHUX PaJiapiB MOXUOKA B a3UMYTi cATAE OJIU3BKO
1°, a y BificTaHi 10 BUABJIEHOTO 00’ €KTA — KiJIbKOX Me-
TPiB, 0 HABITH HA BIJICTAHAX Yy KiJIbKA COTEHb METPIB
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B8HAYHO TIOTIPIIye TOYHICTh HABEIEHHA Ta imeHTudi-
karrito 1iyieit. Ile He € KPpUTUUHUM [IJ1A 3aCTOCYBAHHA
saco0ie PEB, aje BUKopucTaHHA KiHETUYHNUX 3aC001B
0e3 OLITUYHOI'0 HAaBeIeHHA Mailyke HeMOKJIUBe.

IIBuakmit po3BUTOK Ta 3[IeIlleBJIeHHA BIAMOBIIHUX
TEXHOJIOT1H MPUBIB 0 MacCIITA0HOTO BUTOTOBJIEHHA
1 mupokoro Bukopucrauusa BITJIA-kamikanse pisHoro
TUIY, IKi BUKOHYIOTh (DYHKI[i1 PO3BIAKY Ta BUCOKOTOU-
HUX 3aC00iB ypaKeHHA 0CO00BOTO CKJIQIY Ta TEXHIKU
mif gac pocificbko-yKpaiHceroi Bittuu [2]. Came uepes
macimrrabu Buropucranus BILJIA Ta xomocanbHy pis-
Hutro Baprocti cyuacuaux CII Ta 06’ekTiB, AKI BOHU T10-
KJIMKAHI 3aXUIATH, BUHUKAE TT0TPeba B e(DeKTUBHUX,
JIETKO MacmTab0BaHUX 1 eKOHOMIUHO 00I'PYHTOBAHUX
PillIeHHAX, AKI MOKHA 3aCTOCOBYBATHU Ha UMCEJIBHUX
00’eKTax B3OB:K yciel JTiHi1 60M0BOTO 3ITKHEHHS.

HesBasxxaroun Ha mupokuit Ha6ip 3B, icayroui CII
BITJTA maroTs o6Me:keHHA y 60poThOi 31 IIIBUIKO €BO-
JTIIOIIIOHYIOUMMU TEXHOJIOTIYHUMHU PIIIeHHAMU, OPi€H-
TOBAHMMH HA HeHTpasIisario ado IMPUXOBaHUI 00XiT
Bimomux 3aco6iB. HosiTai BIIJIA, 1110 BUKOPHCTOBYOTH
HEeCTaHIAPTHI IIPOTOKOJIN 3B’A3KY, aJITOPUTMU aBTOMA-
TUYHOI'0 HaBeIeHHA, CTAITh Jeda/Il aBTOHOMHIIIIMHI
1 MeHIII IIOMITHUMY 1A crangapTaux 3B. Hanpukiapn,
S3HAYHI CKJIATHOIIl CTBOPIOE BUKOPUCTAHHA OIITOBOJIO-
KOHHOTO Ka0eJrio JIs mepefadi CUTHAJIIB KepyBaHHA
BILJIA, 1110 poOUTEH MIPAKTUYHO HEMOMKIUBUM BUAB-
JIEHHA 3arpos3u pagiouyacTOTHUMU CKaHepamu (uepes
MOBHY Bi[ICYTHICTH BUIIPOMiHIOBAHHA), 8 HU3bKA BHCOTA
HOJILOTY IPU TAKOMY TUTII KePyBaHHA 3HAYHO YCKJIA-
HIOE BUABJIEHHSA 32 JOIIOMOTOI0 PajiapiB. ¥ pesyJsibraTi
HIBEJIIOIOTHCA 30HU BUABJIEHHSA JAJIBHBOTO Pasiycy mii.
VY nmaiickinanuimux sunagkax CII BITJIA zanumaerscs
HOKJIAATUCA JIUIIe Ha Bi3yaJIbHI UM aKyCTUYHI CHUCTe-
MU BUABJIEHHA OJIMIKHBOTO PAJIiycy [ii.

MeTa poGoTu. ¥ 11iii po6oTi aBTOPU OI[IHIOKTH
MOJKJIMBICTH CTBOPEHHS ITOBHICTIO ITACUBHOTO €TAILY
IeTeKTyBaHHA OJIMKHBOTO pagiycy aii sacobaMu Bi-
gyasibHOI igeHTH(dIKAI]l 3 BUKOPUCTAHHAM MPOCTUX
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ONTUYHUX CUCTEM Ta ICHYIOUUX aJITOPUTMIB 06pOOKU
BigyasrpHOI iH(opmariii. [IpoBenero mopiBHAIBHIN aHa-
JIi3 aJITOPUTMIB Bi3yaJIbHOTO JEeTEKTYBAHHA 06 €KTiB
1 IPUKJIaiB X TPAKTUUYHOTO 3aCTOCYBaHHA abo Tec-
TYBaHHS Ha peasbHuX gaHux. OCKUIbKA JIA 3amad
saxwucry Bixg BIIJIA kpuTudHUM € MakCHUMi3allia gacy
[IJIs1 BUKOPUCTAHHA HAABHUX 3aC001B IIPOTHU/III, aHAJTI-
3YIOThCA ITIAXOM, AKI 103BOJIAI0TH BusasiaTr BIIJIA Ha
MaKCHMAaJIbHO MOYKJIMBII BiCTAHI 3TiIHO 3 OIITUYHIMU
XapaKTePUCTUKAMU TIOIITUPEHNX CEHCOPIB.

Buxiaan ocmoBHoro marepiany. Iligxomu mo
OL[IHKU AKOCTi AeTeKTyBaHHsdA. Y JiiTepaTypi mo
IEeTEeKTYBAHHIO 00'€KTiB HA 300pasKeHHAX YaCTO IJIA
OLIIHKY YCIIIIITHOCTI BUABJIEHHA BUKOPHCTOBYIOTH KJla-
cuunwnii kpurepiit proucona [3]. Bin copmymnoBas
CITiBBITHOIIIEHHS MIK PO3ILILHO0 3MATHICTIO BUIUMUX
JIHIAHUX Tap BIJHOCHO PO3Mipy 00 €KTY, Ta 3MaTHICTIO
criocTepiradya BUKOHYBATH 3aBIAHHA, TAKI AK JETEKTY-
BaHHA, OPi€HTALi0, PO3III3HABAHHA TA iMeHTH(IKAIII0
3 imoBipHicTI0O 50%. Ha mpaxruili 1ie 3py4Ho0, OCKLIb-
KU, 3HAIOUU ONTUYHI ITapaMeTpy BUKOPUCTOBYBAHOI
CHCTEeMHU, MOKHA ITPOCTO PO3PAXOBYBaTH BiICTAHB /10
BUABJIEHOTO 00’¢kTa. [IpoTe opuriHAIBHUN KpUTEpiit
J:xoHCOHA Mae ianii psag 00MesKeHb, AKII0 HaMaraTuch
H0T0 3aCTOCOBYBaTU 0€3M0CEPETHEO /10 PEIYJIBTATIB PO-
6oru cyuacuux ajgropurmie K3 Ta riudgposux dopmaris
IpecTaBJIeHHA 300paikeHb. ¥ crpobax aganTyBaTu
kpurepiil [I)KOHCOHA IIi/] CyJacHi BUMOTH, 3aIIPOIIOHOBA-
HO I[N PSAI OHOBJIEHUX ITIIXOMIIB [I0 OIIIHKN SKOCTI 3a-
Jlau JeTeKTyBaHHA 00’ eKTiB. B po6oTax, ki cTOCYI0ThCSA
neperyAany kputepisa xxomconHa, [4] opuriHaibHI MeKi
JIETeKTYBaHHSA, K TPABUJIO, 30LIBIIYIOTHCS, TOOTO TTOKA-
3aHO, 110 AJIS CTIAKOCTI IIPAKTUYHOr0 BUKOPHCTAHHSA pe-
3yJILTATIB PO3ITI3HABAHHA ITOTPIOHO GijTbIITe iH(pOopMAITii.

Y muporoMy CIIeKTpi 3a/1a4u po3Hi3HABAHHSA CKIIAI-
HHUX 32 (OPMOI0 00 €KTIB, TIPUE A3KA OI[IHKY Pe3yJIbTaTiB
poboTH aJITOPUTMIB Bi3yaJIbHOTO PO3Mi3HABAHHA 0e3110-
CepeTHbO /I0 PO3MIpPiB 00’€KTIB y IMKCEIAX HA BXiTHOMY
300paskeHH] € CKJIaIHOI0 1 He 3aBau mocskHon. Ha
OPAKTUI[I 3HAYHO YACTIIIe BUKOPUCTOBYIOTHCA METPU-
KU, IPUB'A3aHI 10 AKOCTI Pe3yJIbTaTiB PO3IisHABAHHSA
[5]. HaltommupeHinri 3 HUX:
® Recall (R) — moBHOTA, GAKTUUYHO IIe BiJCOTOK BU-

SABJIEHUX aJITOPUTMOM 06’ €KTIB TTIeBHOTO0 Kjacy (a6o
KIJIBKOX KJIACIB);

® Average Precision (AP) — iHTerpajibHa XapaKkTepuc-
THUKa TOYHOCTI Ta ITIOBHOTU PO3ITi3HABAHHA, BOHA Xa-
pakTepusye 3MATHICTH aJITOPUTMY BU3HAYATU KJIAC
00’€KTiB, PO3TAIIIYBAHHSA, TA OJHOYACHO He ITPOITYyCKATH
00’€KTH y BXIAHMX 300paKeHHAX;

® Mean Average Precision (mAP) — cepenue 3SHAUYCHHA
IIJIA KLJIBKOX KJ1aciB 00’ €KTIB;

e Intersection over Union (IoU) — Mipa TOYHOCTI Jie-
TEKTYBaHHS OKPEMOTr0 00 €KTa, XapaKTepuaye HACKLITb-
KH{ aJITOPUTM AKICHO BUSHAUMWB CaMe PO3TAIlyBAHHSA
00’eKTa HA BXiTHOMY 300parKeHHI.

3ajieskHo Bif 3a7a4 a00 MeK 3aCTOCYBAHHA aJIro-
PUTMIB, IJIA HAOUHOCTI, TAKOK YACTO BHOKPEMJIIOIOTH

MEeTPUKH, crueludiuni qJjid OeAKuX IIiIKJIaciB, — ce-
PenHA TOYHICTD [JIA PO3Mi3HABAHHA 00 €KTiB, BU3HA-
YEeHUX Yy paMKaX eKCIIEPUMEHTY ab0 TeCTOBOTO HAOOpYy
IaHUX AK MaJIeHbKI

ITi Ta ixmn kpuTepii MarTh CBOI MeJKi Ta yMOBU 3a-
CTOCYBaHHSA, 1 1X IHTEpPIpeTaIlia MoKe 3MIIyBaTUCh
BIATIOBITHO 110 crieruiku 3amad, Kiracy 00 €KTiB pPos-
Hi3HABAHHSA, TOIIO. ¥ KOHTEKCTI JAaH01 poOOTH BOHI HAC
IIKABJIATH caMe AK HaNOLIBII MOMIMPEeH] KpUTePil a1
TOTO, 1100 MATH 3MOTY y3arajibHIOBaTH Ta iHTepIIpeTy-
BaTH pe3y/IbTaTh YUCIEHHUX TOCTIKEHb, (POKYCYIOUNChH
HA [eTeKTyBaHHI IpiOHUX 00 €KTiB.

ApxiTekTypHi 0COG/IMBOCTI B po3misHaABaHHI
apiouux 06’exriB anropurmamu CNN
OcranuiMu pokamMu BigOyBCsS BiUyTHHM mporpec
y cdepi posmisHaBaHHA Ta Kiacudikailii 00’eKTiB Ha
UM POBUX 300parkeHHAX. ¥ 3HAUHIN Mipi 11e Big0yJsroch
3aBIAKN PO3BUTKY asiropuTmiB cimeiicrBa CNN, moun-
HAIOUM BiJl PyHIaMEHTAIILHUX apXiTeKTyp, TAKUX AK
LeNet ta AlexNet [6], o cygacHux ckjaagHuUx 6araro-
piBHeBuX HelipoHHUX Mepex. Yemix CNN obGymosite-
HUII He TIJIPKK YHCJIEHHUMU IHHOBAIIAMU B apXiTeK-
Typi, & TAKOK BOOCKOHAJEHHAM METOMIB HAaBUAHHS,
3POCTAIOUOI0 IOCTYITHICTIO BEJIMKUX O0CATIB JaHUX Ta
BUCOKOITPOIyKTUBHUX 00UMCTI0OBAIbHIX TL1aTdopm. LIi
aJITOPUTMHU He JIUIIIE TTePEBEPIILYITh KIIACUYHI METOT!
K3 B TpaguItifinux s ocTaHHIX cepax 3acTocyBaH-
HA, aJie i e(peKTUBHO 3aCTOCOBYIOTHCSA Y 3a1aUax /IeTEK-
TyBaHHSA 006 €KTiB, CEMAHTUYHOI CETMEHTAIIil Ta HABITH
rexepaiiii 300pakeHb.
AnroputMm posmisHaBaHusa Ha ocHoBi CNN o6po-
0J1s1e 300parkeHHA IIJIAXOM IIOCIIJOBHOTO CKAHYBAHHA
IUIA BUBHAYEHHA IiJIAHOK, e IMOBIPHO MOXKYTh OyTHU
IIPUCYTHI BijToMi 00’€KTH, Ta KIacudiKaIlii IUxX TJISTHOK
3a Tunamu [7]. ¥V 1ibomy mporieci, cepeq iHIIMX, HAC ITi-
KaBJIATH [Ba 3 YOTUPHOX OCHOBHUX eTatiB (qus. Puc. 2):
* 3zopmrxa — y CNN Tak Ha3uBaIOTH CIIeiaIbHy Ma-
TeMaTUYHY OIIepaIliio, [0 BUKOPUCTOBYETHCS I
00po0KM 300parkeHb a00 IHIIKX TUMHIB HaHux. [lapa-
MeTPH IUX OIlepalliii BU3HAYATHCA aBTOMATHUUHO
i yac mpoIeypy HaBYaHHSA;

¢ [Iyninz — 1ie omepariia 3MeHIIIeHHA PO3MiPHOCTI Mall
03HAaK, OTPUMAaHUX MiCJIA 3TOPTKH, 3 METOK y3araib-
HeHHA iH(opMarri Ta onTUMI3aIlii 06UNCIIeHb.

Cmouarky anroputM CNN oTpumMye 3MicTOBHI Bi-
3yaJIbHI 03HAKHU 13 BXIJTHOTO 300payKeHHs, BUKOPUCTO-
BYIOUM 3TOPTKOBI mIapu. ¥ pe3yJsibTaTi Takoi omeparfii
OTPUMYETHCA KapTa 03HAaK, Y AKIH B KOHIIEHTPOBAHO-
My BUTJIAI BUIUIEH] TIEBHI XapaKTePUCTUKU BXiTHOTO
300pasKeHHA, HATIPUKJIA/, Kpai, KOHTYPU, TeKCTYPU.
ITicosa mporo CNN Jtokasrisye 06’eKTr B TIeBHUX 06J1ac-
TAX 300parkeHHs, KIacuikye iX cepel BiMOMHUX KarTe-
ropiii (TpaHCIIOPTHI 3acobu, Jiroau, OyIiBiTi, TOII0) Ta
TIPUCBOIOE KOKHOMY EeTEKTYBAHHIO UHCEJIbHY Mipy
BIpPOTiTHOCTI.

Hagseneni oco6nusocti po6orrn CNN ajiropurMis Ha
JKaJTh, € IKepeJioM 00MesKeHb B 3a/ja4ax JIeTeKTyBaHHA
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Puc. 2. TunoBa cxema CNN mepesxi

Jorcepenio: po3pobka aBTOpiB Ha 0CHOBI [18]

apioHux 06’ekriB. OmHiE0 3 rOJIOBHUX IIPo6JieM € Te,
o y mpoiteci po6oru CNN 306parkeHHs ITOCITiIOBHO
3MEHIIY€eThCSA, IIPOXOAAYN Uepes Iapyu Meperki, came
Jepes 3aCTOCYBAaHHA 3TOPTOK Ta ITyJIiHTy. Take 3MeH-
IIeHHA PO3HLIBHOI 3aTHOCTI MPU3BOAUTEL A0 BTPATHU
IIPOCTOPOBUX JIeTaJIei, 0 0COOJIMBO KPUTUIHO JIJIs
TOYHOIr'0 PO3III3HABAHHA Ta JIOKAII3aLlil MaJINX 00 €KTIB.
Kpim Toro, mpi6Hi 06’€KTH MiCTATH MEHIILY KIJIBKICTb
MIKCeJIiB, Yepes 10 OTPUMAHI 03HAKU YacTO € Heo-
CTATHBO YiTKUMU U MOXKYTbH OYTH JIETKO ITepeILIyTaHi
3 porom um mymamu. Takox y CNN anropurmax imomi
BUKOPUCTOBYIOTHCS 3a3/1aJIeTib BU3HAUEHI OTIOPHI pam-
KM, IIPU3HAYEH] /I BUMIJIEHHSA MOMKJIMBUX 00JiacTei
po3TaIryBaHHsa 00 €KTIB, a00 IPOCTO KPOK CKAHYBAHHS
MOsKe OyTH He OIITUMAJIbHUM 3 TUX YU 1HIIUX TPUINH
IUIS 3a/1avi IeTeKTYBAaHHA IpiOHUX 06 €KTIB, 1[0 3HAU-
HO IIOTipIIye Mipy TOYHOCTI 1 BIUYTHO 3HIDKYE OLIIHKY
KIHIIEBUX Pe3yJILTATIB JIeTeKTYBaHHA.

Yepes 3rajiaHi BUIE 0COOJIMBOCTI apXiTEKTypu
anroputMmiB Ha 6a3i CNN, ix edeKTUBHICTE y me-
TEeKTyBaHHI APiOHUX 06 €KTIB 3a3BUYAN ITOCTYIIAETE-
CA pesyJibTaTaM IIPU BUABJIEHHI BiTHOCHO BEJIUKUX
1 BUpasHUX IiJieil. 3po3yMijio, 1o Taka crerudika
po0OTH 1 KOHTEKCT 3aJay BUMAaramoTb aJanTaiiii 3a-
raJIbHUX IMaxonis. Buxogauu 3 omigmoBUX OOCIIIIKEeHE
Ta IIOPiBHAJIBHOIO aHAJII3y Pe3yJIBTATiB TECTIB Pi3HUX
BapiauTiB peasizamii CNN-ajropurmis, HaBegeHUX
y mpargax [8; 9; 10; 11] MokHA BUOKPEMUTHU KiJIbKA
HAMNIIePCHeKTUBHIIINX MOTU(IKaIliii 6a30Boi apXiTeK-
TYPH, AKi ONITUMIBYIOTH 1i AJ1A JeTeKTYBaHHA APiOHUX
00’€KTiB Ha 300paKeHHAX:
® Mepeowca nipamid osnak (anen. Feature Pyramid

Network) — 3HaAYHO MMOKPAIIYOTH 3IATHICTD BUJIY-
YeHHS 03HAK HA BUCOKUX 3TOPTKOBUX PiBHAX, IO €
KJIFOUOBUM [IJIA MaJIX 00 €KTiB, OCKLJILKMA caMe TaM
BiI0yBArOTHCA OCHOBHI BTpATH 1H(OPMAILIil IIPO IiIb0-
BUIA 00’€KT Uepes 3MEHIIEeHHA PO3ALILHOI 3IaTHOCTI;
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* Mexaniamu ysazu — MOJYJIi yBaru J0MOMaramTh
CNN ¢oxkycyBaTuch Ha perioHax, jie iMOBipHO 3HA-
XOUTHCA 00’ €KT AeTekTyBaHHA [12], migcumoroun
1H(OPMATUBHI 03HAKY (HATIPUKJIAM, TPIOHIX 06 €KTIiB)
Ta MIPUTHIUYIOUN 3aiiBy iH(opMalio (HaITpuKIIa,
TUIAHKA OJHOPITHOTO (POHY TOII0);

* KonmerxcmHe NOCUICeHHA 03HAK — BUKOPUCTAHHSA

IIUPIIOT KOHTEKCTHOI 1H(OpMATIlii CyTTEBO ITOKPAIILYE

BUABJIEHHA MaJIuX 00 €KTiB 3aBOAKMU iHTerpaiii if-

dopmarrii mpo orouenus. Tak, njida 3agad BUABIEHHA

BILJIA 1ieit miaxia Moske TOKPAIIUTH IeTEKTYBAHHSA

Ha (oHi xXMapHOro Heba;

Iurerpamia Transformer-CNN — 1ie e oguH Me-

XaHi13M BpaxyBaHHA KOHTEKCTY I[iJIOT0 BXiJTHOTO

so0parkenns, Transformer-momysmi momarwots o CNN

MOJKJIMBICTH BPAXOBYBATH B3a€MO3B A3KHU MiK JAJIEKH-

Mu yactruHamu 300paskenusa. Hanpuxiamn, Detection

Transformer (DETR) BukoprcTOBye MexaHiaM camoy-

Baru AJ1A OJTHOYACHOT 06po0KU ycieil cienu [19];

® Pozwuperi szopmru (anen. Dilated Convolutions) —

e MEeXaHi3M MITYYHOTO 301JIbIIIEHHA PEIEeITUBHOTO

T0JIA 3TOPTKYU 0e3 301JIbIIIeHHSA KiJIbKOCTI IapaMeTpiB.

@DakTUUHO, HA BXiJ] B OIIePaIfiio 3TOPTKHU II0a€Th-

cs1 300paskeHHA 3 MPOIYyCKaMU OKPEMUX PAIKIB Ta

CTOBITYHKIB ITIKCEJIIB, II[0 PO3IINPIOE 00JIACTh HABKOJIO

o6’exra, Axy aHasizye mepeska CNN. Ile mosBosisie

3MEHIIUTH eQeKT BTPATH IIPOCTOPOBOL PO3MIILHOL
3ATHOCTI 1 MOKpAIIye TOUHICTh BUABJIEHHA MaJIUX
o0’exriB. Iligbuparoun koeillieHT PO3IIUPEHHS, MOK-

Ha aJalTyBaTU NeTeKTyBaHHSA ITi/] MOTPIOHUI PO3MIip

Ta MaciTab BXIJHUX JaHUX;

Cneuyianizosani yHKUIl 6mpam — KOPUCTYBAIIbKI

(byHKIIi1 BTpaT, OpieHTOBAHI HA ITiBUIIEHHA €(DEKTUB-

HOCT1 BUABJICHHA MaJux 00’ ekTiB. B Takux 3agauax

CNN-ajsroputm 30e061IbIIIOr0 BUKOHYE TTepeI0aue HHs

11 (poHy a0 iHIMX HeiH(pOpPMATHBHUX 00J1aCTelH, 1110

MIPU3BOIUTH 0 AUCOAJIAHCY IMif] Yac HaBYaHHA (MaJti
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00’€KTH CTATUCTUYHO MAOTh HE3HAUYHUH BILJINB HA

3araJjibHi IIOKa3HUKN MOMIJIKK). Uepes 1e Mepeska

HABUYAETHCA IMOCTYIIOBO iX ITHOPYBATH, YCKJIATHIOKUN

IHTEepITPeTaIio pe3yIbTaTiB;

* Cmpamezii poswupernsa danux (anzn. Data Aug-
mentation) — Ha0ip TEXHIK, AKi T03BOJIAIOTH IIITYYHO
30LJIBITUTH 00CcAT HaBuaibHUX gauux [13]. AxicTe
Ta JOCTATHIM 00’eM JaHNX, HA AKOMY HABYAETHCA Ta
a6o imma momesib CNN, Mae KpuTHUYHe 3HAYEHHSA
IUis1 oTpuMaHHA Baykanux pesysbrariB. Ha mpakruri
mo0y/J0Ba HABUYAJIBHUX YU TECTOBUX HAOOPIB JaHUX
€ IyKe CKJIHOI0 3aJ1auero, SKa BUMarae 3HauHUX
pecypciB. Tomy cTparerii posmupeHHsA 1 HaGyJiu cBoel
TIOITYJIAPHOCTI, 7K€ BOHU JO3BOJISIOTE ITiABUIIATH
AKICTb HABYAHHA MEPEXKi Ta TOUHICTh JeTeKTYBaHHA,
HaBITb 32 YMOBU 06MeKeHUX HAaBYAJIILHUX BUOIPOK
IUIs1 00’ €KTiB Oy/Ib-SKUX PO3MIpIB;

Besankepui memodu (anen. Anchor-Free Methods) —
OKPEeMUI IiIXif 10 PO3IIi3HABAHHA 00 €KTIiB, AKUIA He
BUKOPUCTOBYE CITEI[iaJTi30BAHYy BXiJIHY PO3MITKY, TaK
3BaHi aHKepu. | xoua 6e3aHKEPHI METOIN BUKOPUCTO-
ByI0TH anaJsoriui fo irmrx CNN aHoToBaHi gaHi s
HABYAHHSA, BOHU 3HAYHO MEHIIIe TTOKJIaJal0ThCA HA
PO3MITKY IJIA BUBHAUEHHS MEXK 00 €KTiB, 1[0 3MEHIILye
3aJIeJKHICTh PE3YJIBTATIB BiJl AKOCTI PO3MITKH;
TIinep-susedennsa (anen. Slicing Aided Hyper Infer-
ence (SAHI)) — noJisirae B po36UTTI 306parkeHHA HA
(parmenTu 3 mepexpurtam [14], HesaTeKHOMY HETEK-
TyBaHHI 00 €KTIB ¥ KOXKHOMY (pparMenTi Ta 06 eqHaHH]
pesyissratiB. Meton SAHI moske 3acTocoByBaTucs
110 pisHUX Mojeseii merexkryBanus Ha 6a3i CNN Ges
HeoOXiTHOCTI 3MiHU TXHBOI apXiTeKTypu abo epeHas-
YaHHA, OCKLIBKY BiH IIPAIfIOE K 30BHIIIHIN MeXaHi3M
1 hakTHuHO amanTye 300paskeHHA OiIBII0T PO3TIIBLHOL
3IATHOCTI 10 OTITUMAJILHOTO PO3MIpy HA SAKOMY ITPO-
BogusioCh HaBUYaHHA. [[pakTUuHI TeCTH MOKA3YIOTh,
o SAHI moxpariye TOUHICTh TA TTIOBHOTY BUSBJICH-
HA Opi6HUX 00’€KTiB. SHAYHUM HEIOJIIKOM METOMY €
3POCTAHHSA 00UMCITIOBAILHOTO0 HABAHTAMKEHHS Uepes
rmapaJiejibHe BUKOHAHHSA KiJIbKOX PO3ITi3HABAHbD.

ITi apxiTekTypHi Ta METOIOJIOTIUHI BIOCKOHAJIEHHA
TIOJIEKY/IA YACTKOBO 2060 ITOBHICTIO YCYBAIOTD CITETIM(iUHi
oomesxernts CNN, sk BIUIMBaOTh HA AKICTH PO3MIi3HA-
BaHHA HeBeJIMKUX 00 ekTiB. Bararo 3 1iux migxomiB Mosk-
HA BUKOPUCTOBYBAaTH OHOYACHO MOMU(DIKy0our 6a30Bi
BapiaHTu peaJtisaiiii pisHux ajiroputmisn. e Ha mpax-
THIIi TIOPOJIPKYE JTECATKU, AKIIO HE COTHI Bapiarliii peasti-
saii aaropurmis CNN a1 posimsHaBaHHA 300paykeHb.
I1e mopomxye okpemy 3a/1auy BUSHAUYEHHS, AKA 3 Bapia-
mii € HaMOIIBII BAAJIOI B pAMKAX IIOCTABJIEHUX 3a1ad,
OCKLJIBKH CyTO TEOPETUYHO TIepeN0auynTy 11e HEMOKIIHBO.

IIy6iuni HaGopH HJAHHUX OJIA IEePEBipKH
AJITOPUTMIB PO3ITi3HABAHHA
IJia HaBUYaHHA Ta OIIHKU pPe3yJIbTaTiB poboTu
CNN-asropuT™miB JOCTYIIHI YKUC/IE€HHI My6JiyHi Ha-
0opu JaHUX, OMHAK OLJIBIIICTh 13 HUX OPi€HTOBaHI Ha
IOCUTDH 3arajibHI 3a1avi JeTeKTyBAHHA 00 €KTiB, e

B IPIOPUTETI HATAETHCA KIJIBKOCTI PO3ITI3HABAHUX KJIa-
ciB, a He po3Mip y kazpi. ¥ Takux Habopax sk PASCAL
VOC, VisDrone2019-DET uu MS COCO [9], xou i mpu-
CyTHI 00’€KTH Pi3HOTO MAacITaby, BUABJIEHHA CIIPaBIi
IPiOHUX ITiJIel He € OCHOBHUM 3aBaanHaM. HaTomicTb
crierriazizosani Hadopu, Ak Hanpukiag UA-DETRAC,
DOTA-v2.0 ta SODA-D [10], y sHauno 6inbIriit mipi
(hokycyroThCS Ha MAJIOPO3MIPHUX 06 €KTAX, Y CKIATHIX
1 peaTiCTHYHUX YMOBAX, PeJIEBAHTHUX [JIA I[1IJIOBOTO
KOHTEKCTY.

Ha npaxruiii icHyooTh fecAaTku abo HaBITh COTHIL
PiSHUX BY3BKO CHEIliaIi30BaHMX HAa0OPiB ONITHMi30Ba-
HUX 1A PO3ITi3HABAHHA TUX UM IHIINUX KJIACIB 06 €KTIB.
Bouwu 6Gynu BritydeHi 3 aHAJIi3y, OCKUIBKH OpieHTOBA-
Hi Ha po3Mi3HABAHHA 00’€KTIB 3aHAATO CITEI[M(piUHOI
reoMeTpuuHOI opmMu (HATIPUKIIAL JOPOKHI 3HAKHN),
abo Ha ogHOpimHOMY (oHi (cymHa, abo iHII 06’ €KTH
AKI IJIaBAIOTh HA BOMII, JIOAY HA (POHI OJHOMAHITHUX
TeN3akKiB, AK-0T IWLLK). Lle 3po6sieHo CBIIOMO, OCKUTBEKHA
modiOHI (paKkTOpU 3HAUHO BILIMBAIOTH HA PE3YJILTATH
IeTeKkTyBaHHA. Kpim Toro, Tak AK HacC 3HAYHOIO MipOIO
I[IKaBUTH MTOPIBHAHHA AKOCTI Ta MeKi PO3ITiBHABAHHA
PiBHUX AJITOPUTMIB MisK CO60¥0, JIOTIUHUM Oyjie ooMe-
SKATHCH TOITYJIAPHUME Ta IIMPOKO BUKOPUCTOBYBAHIUMU
HabopaMu aHUX y AKUX IOPiBHAHHA Pe3yJIbTaTiB €
OLJIBII HATIAHIIM.

Ha xanb, y ny6iaiunux HabGopax TECTOBUX TaHUX
HeMae YiTKOr0 BUSHAUYEHHSA TOTO, 1110 MOYKHA BBAXKATH
«HEBEJINKHUM 00 €KTOM». YMOBHO iX PO3Mip B IIKCEJIAX
Ha 300payKeHHI MOJKHA BUSHAYUTHU BiJIIITOBXYIOYNCH BiJT
OJTHOT0 3 HANOLIBIINX 1 HAUTIOMY IApHImUX Habopie MS
COCO. B pocnimkeHusax, AKI 1010 BUKOPHUCTOBYIOTh, [0
MeTpPHUKM pe3ysbTaTiB TecTiB AP, BiTHOCATB yci 00°€K-
TH, SIKI MAIOTh PO3MIpHU Ha 300pa’keHHI MeHII 3a 32x32
mikcesi. Xoua Iie ¥ BasKKO HasBaTH CTAHOAPTOM, ajie
HA TPAKTUILl BUKOPUCTOBYETHCA K YMOBHUU OPI€HTUP.
ITiei Meski IepeBaKHO TOTPUMYIOTHCS 1 CITeITiajli30BaHi
Ha00pU JaHUX.

Haii6inbimuii inTepec B paMkax gaHoi poboTH 3Bic-
HO IIPeNCTaBIAITh HA00OpU JaHUX, AKI 0e3I10cepeTHbO
mictars ¢goro Ta Bimeo BITJIA: TIB-Net, Det-Fly, DUT
Anti-UAV, ARD-MAYV, UAVfly [15]. ¥ 3asuauenux my-
O6TiyHUX Habopax MOKHA 3HAUTU 300parKeHHA JIUIIe
KOMEPIIITHUX MOAEJIel KBaPOKOIITEPiB, 1110, 6€3yMOB-
HO, € HAWOJIMIKUO0I0 allPOKCHUMAIIIE0 0 OI[iHIOBAHUX
MOXKJTUBOCTEH onTuuHoro merexkryBanusa BITJIA. [lo
TOTO0 3K, Xapakrep (POHY TUIIOBOTO (DOHY IIPEICTABIIEHOTO
B IIMX Ha0opax, 0TOYEHH:A, Ta (DOPMHU CAMUX 00 €KTIiB €
HAUNOIIBII peJIeBAHTHUMM /1A aHAJII3Y IeTEKTYBAHHA.

JA TopiBHAHHSA, KITIOYOBI XapaKTEPUCTUKU 3rajia-
HUX BUIIE TECTOBUX HAOOPIB IIPEICTABJIEHO B Tab I 1.

3 omIAay Ha BIAMIHHICTD ITIXOMIB 0 TECTYBAHHS
Ta PO3POOKU HAOOPIB JAHUX, AYKe CKJIQTHO BUSHAUUTU
€IMHUIA, OHO3HAYHO 1HTEPITPETOBAHUI KPUTEPIil OIliH-
KU TOUYHOCTI JeTeKTyBaHHA. Uepes3 BeIUKy KUIBKICTh
Bapiariii peasisariii kinieBoi apxirexrypu CNN-as-
TOPUTMIB MaiiKe HeMOKJINBO IIPOBECTHU OPiBHAJIb-
HUI TecT B a6COTIOTHO OTHAKOBUX yMoBax. Kpim Toro,
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Tabnuuys 1
IIopiBHAHHA MyGIiYHIX HAGOPiIB TECTOBUX JAHUX
Xapaxrepacraka Posmip HaGopy RiJ‘[LRiC’{‘I: CxnagHicTs Bi,uco'r’mc ) 1,3031v‘lipn MaJux
KaTeropiu cueHu Majaux 06’eKTiB | 00’€eKTiB B miKceIax

PASCAL-VOC ~2.6 MJIH 20 Cepenus ~10% ~200%200-50%x50
VisDrone2019-DET ~0.5 Mt 13 Bucoxka ~20% ~80x80-10x10

MS COCO ~2.6 MutH 80 Bucoka ~10% ~250%250-30%30
UA-DETRAC ~1.2 M 5 Cepenus ~10% ~30x30—20%20
DOTA-v2.0, ~1.8 MmH 18 Cepenus ~70% ~50x50-10x10
SODA-D ~280000 9 Bucoka ~70% ~32x32-16x16
TIB-Net ~3000 2 Bucoxa ~80% ~45x45-10x10
Det-Fly ~13300 1 Bucoka ~50% ~60x60—20x20
DUT Anti-UAV ~10000 1 Bucoka ~90% ~30%30-10x10

ARD-MAV ~110000 1 Bucoxka ~90% ~30%30-8x8

UAfly ~10000 1 Bucoka ~80% ~50x50-20%20

Jcepeno: po3pobka aBTopiB Ha ocHOBI [34; 35; 36]

JlaJIeKo He BCi Bepcii JOCTYITHI ITy0JTiuHO JIJIA PO3TOPTaH-
HfA 1 BUKOHAHHA TeCTiB HesaJie:kHo. ToMy Tak uu iHaK-
1I1e JOBOAUTHCSA MOKJIAAATHCA Ha HANOIJIBII IIONIAPEH]
MeTpukn AP, Ta IpyIyBaTu YHCesIbHI pesysbTaTu

3a po3Mipamu, y TUX BUITAAKAX A€ JOCTITHUKU 1X SABHO
I(hePeHITi0I0Th.

Hait6insm Bgasi aaropurmu CNN
IJIA PO3MisHABAHHSA OPiOHHUX 00’€KTIiB
IMia HUBKa MOPIBHAJIBLHUX AOCTIIKEHb MiCTUTh
HaOip pesyJIbTaTiB IeTeKTYBaHHA IPIOHUX 06 €KTiB HA
300pasKeHHAX pisHUMHU peaJtisariamu ajropurmis CNN
[11; 16, c. 22; 17, c. 19; 15 c. 22]. Ha ocHOBI mauHux 3 or-
JIATIB OyJ10 Bimibpano peastisarltii, Kl JOCATAIOTH HAWBU-
mux rnokasHukiB AP . ITi Mojiesti Takox IeMOHCTPYIOTh
BHICOKI PE3YJIBTATH AJIA 00 €KTIB CePETHBOTO Ta BEJIUKOTO
poamipy. Takosk drceHHI TECTU TTOKABYOTh, 1[0 MOJe-
Ji, AKi gobpe IIPaIlloTh Ha CHeIlalis0BaHUX JaHUX
1A BITJIA, MaroTh BUCOKI ITOKA3HUKHN [J1d 1HIINX KJja-
ciB 06’€KTiB 13 3arajIbHUX HAOOPIB JAHUX 1, BiAIIOBIAHO,
aJITOPUTMU PO3ITIBHABAHHA 3HAYHO O1JIBII UYTIIUBI 0
3arajibHOI apXiTEeKTypPH 1 MiA00py JaHUX [JIA HAaBYAHHA,
HIK JT0 KOHKPETHOT0 THITY 00 €KTiB. ToMy /10 CITHCKY pero-
MEH/IOBAHUX Pe3yJIBTATIB MOYKHA BKITFOUATH AJITOPUTMHU
CNN, sKi MaTh TiATBEPIKEH] Pe3ysIbTaTH Ha MaJInuX
o0’exTax 3arajpbHOro npusHaueHus. Lle mossosisge maTu
MIUAPIITHE BUOIp A/iA y3aransHaeHHsa ocoosmmBocteit CNN,
AKI KOPHCHI B 3aa4ax PO3Ili3HABAHHA IPIOHUX 00 €KTiB.
Omke, HAMBUIIOT TOYHOCTI B PISHUX JOCIIiAKEHHAX
Ha PISHMUX THUIIAX JAaHUX, € ABHO BUOKPEMJIIIOIOTHCA
Pe3yJIbTATH MeTeKTYBAHHA IPIOHUX 00 €KTiB TOCATAIOThH
nacrymHi peanizarii CNN: Faster R-CNN, Grid-RCNN
[11, c. 23], STDnet-ST++ [18, c. 9], DETR [19], ESOD
[20] Ta FreeAnchor [?']. Bouu mominsamoTs KijlbKa BU-
e3ralaHuX ITiIXO0IIB 0 JeTeKTYBaHHA, IPiOHUX 00 €K-
TiB, AKI MATBEP/PKeH1 EKCIEPUMEHTAJIBHO, K MiHIMYM
B KIJIbKOX HE3aJIeXKHUX Po0oTax:
* Mepesca nipamid osrax — MabyTh HAHTIOIIUPEHIIITe
1 ofHe 3 HAMPe3yJIBTAaTUBHININX BAOCKOHAJIEHb, K
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3HAYHOI0 MIpPOI0 MOKpAIIlye BPAXyBaHHA Bi3yaJIbHUX
03HAK IPiOHUX 00 €KTIiB;

* Mexariamu yéazu — y Tiii uu iHIIIiH# (hopMi GLIBIIICTD
aramanux apxitekryp CNN peastizyors MexaHizMu
yBard i miCUJTIOIOTh OKPEMi 30HU I€TEKTYBAHHS;

® Ymounenna 0KAI3QYLL — YaCTO 3HIKEHHA 3arajib-
HOI AKOCTI PO3IiZHABAaHHA BiI0yBaeThCA Uepe3 HU3bKI
nokasuuku IoU, HagBHICTb PiIBHOMAHITHUX MEXaHi3MiB
KOMIIEHCALIII Iiel IpobiieMu I OPiOHUX 00’ €KTiB
TAKOXK [1a€ BiTUYTHUH IIO3UTUBHUU Pe3ysIbTar.

Takox BasKJIMBOIO CIIIJIBHOIO PUCOI0 YCiX IIMX aJI-
TOPUTMIB € Te, II[0 BOHU SBJIAIOTH CO00I0 TAK 3BaHI
JIBOCTYIIEHEBI JEeTeKTOPH, Uepes e JTOCUTh BUMOTJIH-
Bl 10 o0umcIroBasIbHUX noTykHOCTel. Ile e cyrTeBUM
apryMeHTOM [JIs ITPAKTUYHOTO 3aCTOCYBAHHS y BOY-
moBaHMX ab0 aBTOHOMHUX cucTeMax. Sk 3 Touku 30py
CTIIOJKMBAHHA €Heprii, Tak 1 3 OMIAAy HeoO0XiTHOCTI 3a-
CTOCYBaHHA BiJIIIOBITHOTO 0018 THAHHS.

Big mux anropuTMiB 30BCiM HE3HAYHO BifcTae Hali-
TOMYJIAPHININI OTHOCTYTIEHEBUI aJITOPUTM CiMecTBa
YOLO (ckopouenus Big You Only Look Once). Ileii
aJITOPUTM HAA3BUYAKWHO MONYJIAPHUN 1 HA CHOTOMHI
iCHye ask OqUHAMIATH TOKOJIIHD [22]. OcTanHe 3 AKUX
3 IOKOJTIHHSA B TIOKOJTIHHA 1HTeTrpyBaJjia Bapiaiii Maiike
ycix srajanux Buile BmockonaseHb CNN i meTexTy-
BaHHA APIOHUX 006’ €KTiB, IPH I[bOMY 36epirmm (Gokyc Ha
IIBUAKICTH BIAIPAIIOBAHHSA, 3araJIbHUN PO3MIP JaHUX
HaBYEHMX MojIeJieit, Tomro. ToMmy, 32 yMOBY BUKOHAHHSA
JIEeTeKTYyBAHHA ABTOHOMHUMU CHCTEMAMU B PEFKIMI pe-
aJILHOTO Yacy, el aJITOPUTM € OJHO3HAUHUM JTiZIepoM
3 [IPAKTUYHOI TOYKU 30DYy.

3ramani B mpoMy posaii peasisariii CNN maroTb
OPaKTUYHI Pe3yJIbTaTU AKI 3aCBITUYIOTh iX 3[IaTHICTh
JIeTEeKTyBaTh 06 €KTH pos3MipoM Bim 32 mo 16 mikcestiB
Ha 300paskenHax. [licia 1miel Mexl, AKICTh PO3IMi3HA-
BaHHA PI3KO 3MEHIIIYETHCA, 0COOJIMBO BIUYTHO ITagae
IIOBHOTA BUABJIEHHA, TOOTO AJIFTOPUTMU II€PECTAITH
6aunTy 3HAYHUHA BiJJICOTOK 00 €KTIB, II[0 € HEIIPUILYCTH-
Mo aisa CIT BILJIA. Poamip oG’ekra B 16 mikcesaiB Ha
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Tabruuys 2
MakcuMasbHA BigcTaHb HeTeKTyBaHHA THIIOBOro BIIJIA KBagpOKONITEPHOrO THILY
Poszpinsua 3maTHicTs Kyt 60°, Bincrans m Kyt 90°, Bimcrans m

VGA 640x480 ~16 ~10
HD 1280x720 ~32 ~20
FullHD 1920x1080 ~47 ~31
2K 2560%x1440 ~62 ~41
4k 3870%x2160 ~93 ~61
8k 7680x4320 ~187 ~122

Jorcepenio: po3pobka aBTOPiB

1 poBoMy 300parkeHHI MOKHA HA CHOTOIHI OI[IHUTH
SAK MeKy posimidHaBaHHA cyuacHux aysroputmis CNN
IIpU AKOMY OLIIBIIICTD 06 €KTiB y Kaapi OyAyTh BUABJIEH]
1 JIOKaJTi30BaHi. 3 OIJIALY Ha Ile, MOYKHA OI[IHUTA MaKCH-
MaJIbHY BiJICTAHb BUSABJIEHHA 00 €KTIB TUIIOBOTO PO3MIipy
i BITJIA kBagpoxonTepHoro Tumy (rmopAaky 30 cum 1o
ropu30HTAJI). Y TabymIl 2 HaBeqeHOo Pe3yJIbTaTh Po3-
PaxyHKy BifICTaHI /1A HAWIIOIIUPEHIIINX CTAHIAPTIB
BiJe0/TAaHUX Ta KaMep, AKi MAalTh TUIIOBL KyTHU OTJIALY
1 AKI HaWYacTille BUKOPUCTOBYIOTbCA ¥ BOYZOBaHUX
00U CIIIOBAJIBHUX IIaT(GopMax, po6OTOTEXHIIIi, Ta II0-
MIOHUX rajTy3Ax.

HerexkryBanHus i Bimcre:xeuus BIIJIA
B pe:KuMi o6poOKHu Bigeo
B tunosux 3amauax CII BILJIA, kopim IIepBHHHOTIO
JIeTeKTYBaHHA ITOTPIOHO 3MiMICHIOBATH CYITPOBI/T LTI i
uac il pyxy [Jid imeHTudikarii 3arposu Ta aKTUBAIlii 3a-
co0iB mipoTuii. /1A 11hOT0 IMIMPOKO BUKOPUCTOBYOTHCSA
CIIelfiaJIbHI aJITOPUTMHU BifcTerkeHHdA. Ko mepeitu
BiJl 00pOOKM 300parkeHb OKpeMHUX KaApiB A0 Bileo, TO
y TIOTIK BXigHOI iH(opMAaIlii JoqaeTbCcss OKpeMuil ua-
COBUI BUMIp 1 3pocTae 00CAT JaHUX [JIs aJIrOPUTMIB
00po6ku. Ile mae momaTKoBi AaHi, AKI MOYKYTh BILIMBATH
Ha KIHI[eBUI pesy/IbTaT JeTeKTyBaHHs.
B Hai6inbl DomupeHoOMy BUTJIAAL aJTOPUTMU
CTEeKeHHs MOXKYTb 6asyBaruch Ha K3 (craTrmcruu-
He nudepeHIiloBaAHHA KaJpiB YK BiqHIMAHHA (QOHY)
B KoMOiHAI1 3 kiacuauumu pinsrpamu Kaimana uum
(diserpa yacruHok [23, ¢. 3], AJ1A BifciroBaHHA XUOHIX
pesyJsibraTiB. [[Jis IOKpaIeHHA Pe3yIbTaTiB TAK0XK IITH1-
POKO BUKOPHUCTOBYIOThCA pisHi ajmroputmu CNN [23].
Taka KoMOiHAITiA CBOTO YaCy CTAJIA JOCUTH ITOIITUPEHUM
MIIXO0I0M 3 HACTYITHUMU TUITOBUMU KPOKaAMMU:
® BUABJIEHHSA PYXy BUKOPUCTOBYETHCA [JISA 3BYIKEHHA
onIyky (IIpuBepTaHHA yBaru);

® MeTeKTyBaHHA 00’€KTa B ITiif 06JI1aCTi 34 TOTTOMOT00
CNN-ajropuTmy miITBEPIKY€E Pe3yJIbTAT;

® DPEe3yJILTAT 3aCTOCOBYETHCSA qJIA CTEKEHHS [IJIA 3iCTaB-
JIEHHS OKPEeMUX JIeTeKTyBaHb MiK CO00I0 Ta BIIKUIAH-
HA XUOHUX 3 1HOT0 PALY.

Haii6iiem BigoMuMu Ta BOAJIUMHU peasiisaiiaMu
poro migxony mMoxkHa Haspatu anroputmu SORT,
Deep SORT, Byte Track, [24]. Bouu migsuriyoTs cra-
OUTBHICTH POOOTU AJITOPUTMIB BiICTEIKEHHSA, TAK K

CIIPaBIKHI I1J1i IMOBIpHIIIle 3AJTUIIIATUMYThCA CTIHKUMU
MiX Kagpamu, myM Oyae 3a3HaBaTy 0ijibllle BUIIA[-
koBux 3MiH, a BukopucraHua CNN mamae gomaTrkosi
MOKJIMBOCTI 1A (pissrparrii. IIpore, 11e He BIIMBae
3HAYHOIO MlpOIO Ha 3£[aTHiCTB AeTeKTYBaHHA MEHIIUX
00’€KTIB y Kapi i Me:Ka BUKOPUCTAHHA 3aJIAIIAETHCS
0JIMBBKOI0 10 00MesKeHb BUKOPHCTAHOI'0 JeTeKTopa,
OCKiJIbKU BiH HE3aJIe}KHO BUKOHYE CBOIO (DYHKITII0 Ha
KOXKHOMY OKpeMoMYy KaJipi.

¥ 1iporieci po3BUTKY aJITOPUTMIB HEMPOHHUX MEPEIK,
IUIsT 06pO0KYM iH(OpMATITii 3 ITOCITIIOBHOO CTPYKTYPOIO,
BUHUEK IIJINHI migkiac Tak 3BaHux Recurrent Neural
Networks [24]. L1i mepesxi MaroTs epeBary ajsa 06po6-
KU ay[io YU Bifleo, TaK AK He PO3MIAIAI0THh BBEJEHHA
JaHUX He3aJIeKHO, a MAIOTh IPUX0BAHY IIaM ATh, AKa
BPaxoBye MOIIePeAHI CTaHU BXiTHUX HaHux. d sagau
BijicTeskeHHA 00 €KTY B Kapi, IPUPOIHOIO € i/ied iHTe-
TpyBaTH YaCOBUI PO3MO/ILI JAHUX, AKUI A€ BiIe0 MOTIK
0esrocepeaHb0 3 aJIFOPUTMOM PO3ITi3HABAHHA, 06 e/-
HaBIIIU JIETEKTYBAHHA 1 BIICTEIKEHHA B OJTHY MEPEIKY.
Bigowmi cipo6u peastidyBartu 11e#i miaxisg 6yJs10 3po0JieHo
B peamisamiax aaropurmis D&T, RCN, FairMOT [24].
¥Yci BOHU TTOIJIATH 3arajibHY i1€10: 3aMiCTh PO3HOILILY
3aJ1a4 JEeTeKTYBAHHSA Ta BiJICITIIKOBYBAHHSA K MOCJTiI0B-
HUX 1 He3aJIeYKHUX, Il METOAU HaMaramoThCA TOeTHATH
YacoBl 3aKOHOMIPHOCTI PyXy Y BUIVIAML TPAEKTOPil Ta
IIPOCTOPOBI 03HAKU 00 €KTiB BUABJIEHUX HA OKPEMUX
300paKeHHAX, TAKUM YHHOM, 11100 BOHU ITiACHUII0BAJIN
ofHi ogHUX. ['0JIOBHUIT TPUHIIUIT TIOJIATAE B TOMY, IO
4acoBa 3B’A3aHICTH (TeMIIOPaIbHA Y3TrOQyKEeHICTh) I1eB-
HOI0 MipOI0 KOMITIEHCY€e HEeIOCTATHI Bi3yasIbHIi JaHi IJIA
JIeTEeKTyBaHHS.

Cutif sayBaskuTH, 1110 IapasiejibHe BUKOHAHHSA TBOX
3amay (He3aIeKHIX UM 3B A3aHNX), HA IIePIIIA ITOTJIAT,
ITABUIIyE BUMOTH [I0 3araJIbHOI 00UMCITIOBAJIBHOI IT0-
TysKHOCTi. AJie My1st 060X TPYII AJITOPUTMIB, OTIUCAHUX
BuIlle, 1€TeKTyYBaHHA MOXe OHTI/IMiByBaTI/ICb JIUIIIe 9a-
CTUHAMM 300PAKEHb, [Ie CITIOCTEPIraTh PyXoMi 00 €KTH,
TOMY OJTHO3HAYHOI BiJTIOBI[Ii JATH HEe MOKHA — BUMOTH
MOKYTb AK 301JIbIIYBaTHUCh, TAK 1 3MEHIILyBAaTHUCH 3aJI€K-
HO BiJl KOMOGIHAIIIT pearisalrii CTesKeHHA/IeTeKTyBaHHA.
Ile mapamerp Ha TpaKTUIl 3aBKIU CJIi[] BpaXOByBa-
TH, OCKIJIBKNA HEMOKJIMBICTH 00POOJIATH KOKEH Kamp
B PEYKHMI peasIbHOT0 Yacy MOKe 3HAUHO BILIMBATH HA

OTPUMaHi pe3yJIBTaTH.
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IlincymoByroUM BILUIMB aJIrOPUTMIB BiICTEIKEHHA HA
3arajibHy fKiCTh 460 e(DeKTUBHICTD JeTEKTYBAHHA Ma-
JIUX 006’€KTiB, MOKHA OHO3HAYHO CTBEPIPKYBATH, 110
OEIHAHHA 000X 3a0a4 Mae II0O3UTHUBHUN BILIVB HA I10B-
HOTY BUABJIEHHA. T00TO JOogaBaHHA POIIIOILIY KaapiB
B Uaci 3 BifIeo MTOTOKY, JI03BOJIAE BUABJIATH O1JIBIINUH BifI-
COTOK MaJInX 00 €KTiB, HI’K 3 BAKOPUCTAHHAM OKPEMUX
KajpiB. AJie X a0COTIOTHUI PO3MIp Y ITKCEJIAX, a OTKe,
KPUTUYHUH JIJIA HAC TapaMeTpP, MaKCUMaJIbHa BifICTaHb
[leTEeKTYBaHHA — 3aJIUIIAETHCA MaliKe He3MIHHUM.

O6roeopenns i Bucuosku. [Iposenennii ana-
JTi3 IeMOHCTpYeE, 1110, He3BAKAIOUN HA 3HAYHUU I1PO-
rpec y PO3BUTKY aJITOPUTMIB IVIMOOKOT0 HABUAHHA Ta
KOMITIOT€PHOTO0 30pY, [IeTeKTYBAHHA MaJnX 00 €KTiB,
sokpema BIIJIA, 3a goII0MOror0 ONTHYHUX CHCTEM 3aJIH-
LIA€THCA CKJIAAHUM 3aBIAHHAM 13 HU3K0I0 00 €KTUBHUX
oomesxennb. Cyuacui CNN-apxiTeKTypu, BKIIIOUAIOUN
HaNYCHINIHITI peaisarlii, TOUMHAKTh CyTTEBO BTpava-
TH TOYHICTh PO3IIi3HABAHHA Ha 00 €KTaX, PO3MIpP AKUX
y kaapi menine 16x16 mikcestiB. Ile o6mekye makcu-
MaJibHY BificTaub eexTuBHOTO BusiBienHs BIIJIA na-
BiTh 32 YMOBU BUKOPUCTAHHA KaMep 3 BUCOKOI0 PO3/IiIhb-
HOIO 3[JaTHICTIO TA By3bKUM KYTOM OTJISLY.

Pasom 3 TuMm, meBHI apXiTeKTypHi pilieHHA (Me-
pe:xi mipamin osmak, mexamismu yBarum, SAHI,
TOII0), JO3BOJIAIOTH YACTKOBO KOMIIEHCYBATH BTPATHU

iH(OPMATUBHOCTI, MiIBUIIYIOUYN AKICTh BUABJIEHHSA
B citaguux ymoBax. O0’eqHAHHSA aJTOPUTMIB IETEKTY-
BaHHA Ta CTEIKEHHA TAKOK JI03BOJISIE TIOKPAIIUTH TIOBHO-
Ty BUABJIEHHSA, 0CO0JIMBO B YMOBaxX 00pOOKH BiIeo JaHUX.
Y xonrexrcti mobymosu edexrusHux CII BILJIA
OJIMKHBOTO padiycy Mil, HaBITh 00MesKeH1 MOKITMBOCTI
cyudacaux CNN-airopuTmiB MoKy Tb Oy T BUKOPHUCTAHI
B €KOHOMIYHO e(DeKTHBHUX PIIIeHHAX, 0COOJIMBO B CH-
Tyalifax, KOJIU 1HIIII KaHAJW BUABJIEHHA (pagap, pami-
0YaCTOTHUIN MOHITOPHUHT) € Hee(DeKTUBHUMMU.
IlepcriekTBHI HAIPAMKM MOTAJIBIINX TOCITiIKEHb
BKJTIOYAIOTh:
® CTBOPEHHSA CHeIliali30BaHNX HABUYAJIBHUX BUOIPOK
i3 (hoKycoMm Ha peasbHi ymoBu AerekryBanasa BITJIA
(don, ocBiTiieHHs, MaciITab);
® OITUMIBAIliF0 00UUCITIOBAJILBHUX MOMEJIEH /1A BOY/I0-
BaHUX IUIAT(GOPM 3 00OMEKEHUMU PECYypPCaMu;
® TeCTYBaHHA B yMOBaX, HAOJIMKEHUX 10 60110BUX a60
HOJILOBUX, 13 (iKcaIlier0 peajbHUX METPUK AKOCTI
BUABJIEHHA I PISHUX KOHQITYypAIliil crucTeM.
Takum yuHOM, TOTIPU 06 €KTHUBHI TEXHOJIOTIUHI
Mesxi, cydacHi agropurmu CNN saiumamoTbes mpumarT-
HUMU [1J151 BUKOPUCTAHHSA B OITUYHOMY J€TE€KTyBaHHI1
BIIJIA Ha o0Me:xeHUX BiICTAHAX, 38 YMOBU IIPABUJIIb-
HOTO TiJI00Py apXiTeKTypU, CEHCOPIB Ta KOHTEKCTY 3a-
CTOCYBaHHS.
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Summary. The article is devoted to the study of institutional mechanisms of interaction between government agen-
cies and human rights organizations aimed at ensuring more effective protection of human rights. The relevance of the
topic is due to the growing role of national institutions in the context of global challenges and the need to improve legal
response mechanisms. The novelty of the work lies in the comparative analysis of the practices of various countries,
which demonstrates how interdepartmental coordination platforms and independent structures (for example, national
human rights institutions) can form a sustainable basis for the implementation of international legal standards. The
study describes the main models of interaction, examines the factors influencing the effectiveness of joint activities, and
traces the role of political will in ensuring stable funding and an independent mandate. Particular attention is paid to
the issues of civil society involvement and public reporting, promoting transparency and strengthening public trust. The
work aims to identify the optimal tools for increasing the effectiveness of national human rights protection mechanisms.
For this purpose, a comparative method, analysis of scientific sources and a systems approach were used. The conclu-
sion substantiates the value of coordination and mutual control, and provides recommendations relevant to legislators
and human rights structures. The article will be useful for specialists in the field of law, management and human rights.

Key words: human rights, government bodies, national institutions, human rights organizations, interaction,
coordination mechanisms, civil society, legal framework, public reporting, political will.

ntroduction. The current stage of development of

the state and society is characterized by an increas-
ing focus on the protection of human rights as a key
indicator of the legitimacy of power and the effective-
ness of governance mechanisms. The relevance of the
topic is reinforced by global trends, where international
standards clash with local peculiarities of legal systems
and political priorities. In order to ensure a high level of
human rights protection, states create various institu-
tions and mechanisms, yet their effectiveness is largely
determined by the ability to interact productively and
take into account the opinions of civil society.

The aim of the research is to identify and describe
the optimal approaches to institutionalizing mech-
anisms that promote effective cooperation between
government bodies and human rights organizations.
Based on this aim, the objectives are as follows:

To systematize the experience of various countries
regarding the interaction between governmental struc-
tures and human rights organizations.

To identify the main factors (political will, funding,
independent mandate, transparency) that influence
the effectiveness of joint activities.

To study how the identified patterns and factors
can support the development of national human rights
strategies under modern conditions.
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The novelty of the work lies in the analysis of re-
search materials that cover not only the formal legal
framework but also the organizational, resource, and
political aspects that determine the practical effective-
ness of cooperative mechanisms.

Materials and Methods. In preparing the study,
works by various authors dedicated to the interaction
between government structures and human rights
organizations were utilized. For example, Jeffery R.
and Dannhauer P. [1] analyzed the role of national
institutions in transitional justice and emphasized the
importance of national accountability mechanisms.
E. Durmush [2] examined local authorities and their
contribution to human rights, highlighting legal plu-
ralism as a factor that facilitates state involvement in
the adherence to international norms. T. Gashaw [3]
investigated the experience of national human rights
institutions in the context of transitional justice in
Ethiopia, paying particular attention to optimal mod-
els of interaction with other government structures.
Jensen S. L., Lagoutte S., and Lorion S. [4], along with
colleagues, focused on the concept of “internal insti-
tutional embedding” of human rights, demonstrat-
ing how national institutions form a solid foundation
for the implementation of international standards.
L. Li [7] analyzed issues in the interaction between
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international and domestic law from the perspective
of international politics, showing how principles of
global governance influence national legal systems.
A. Jodanovich [5] paid special attention to the func-
tioning of the Human Rights Committee, examining its
contribution to international human rights protection
and elucidating the mechanisms of complaint handling
and accountability. S. Lorion and R. Murray [8] stud-
ied the interaction between national human rights
institutions and national mechanisms in the field of
implementation and accountability, emphasizing rec-
ommendations and practical tools that enhance the ef-
fectiveness of joint work. H. Sunardi [9], together with
colleagues, analyzed the role of human development
and the principles of “good governance” in improving
the efficiency of local self-government. O. Khomenko
[6], with colleagues, focused on the transformation of
interaction between the government and civil society
under wartime conditions, emphasizing legal aspects
and the mutual influence on social and legal processes.
Finally, S. M. Topp [10] and co-authors examined the
methodology of power analysis in policy and healthcare
systems research, revealing how mechanisms of power
and mutual accountability affect decision-making and
the effectiveness of implemented reforms.

Methods. In preparing the work, a comparative
method and analysis of scientific sources were used
to compare the models and approaches proposed in
the literature for establishing institutional interaction
mechanisms. In addition, a systems approach was
applied, including the study of the legal framework
and the identification of the main factors affecting the
effectiveness of the interaction between government
bodies and human rights organizations. This method-
ological toolkit allowed for the systematization of the
experience of various countries and the formulation
of conclusions aimed at improving national human
rights strategies.

Results. The study’s findings indicate that exist-
ing institutional mechanisms are demonstrating in-
creasingly active coordination between government
bodies and human rights organizations to ensure the
protection of fundamental rights and freedoms across
various contexts [1]. An analysis of scientific works
underscores that these mechanisms rely on system-
atically integrated procedures, legal guidelines, and
oversight structures that effectively establish mutual
accountability and communication between govern-
ment representatives and civil society [2].

Researchers note that National Human Rights
Institutions (NHRIs) play a key role in bridging the
gap between government bodies and human rights
organizations. Typically, NHRIs operate within for-
malized mandates that include monitoring, receiving
complaints, and conducting public education in the
field of human rights, while also acting as interme-
diaries that facilitate the connection between society
and state authorities [3].

In several instances, it is precisely the NHRIs that
assist in collecting factual data, providing feedback
on policy issues, and objectively resolving disputes
regarding rights violations or potential abuses [4]. It is
emphasized that in order to preserve the independence
of NHRISs, clear legal guarantees and sufficient fund-
ing are necessary to prevent external pressure that
might hinder impartial investigations [7]. It is also
worth noting the importance of an overall implementa-
tion process, within which agencies and organizations
jointly set priorities for ensuring compliance with both
international and domestic legislation [5]. A systemic
approach fosters alignment between government bod-
ies and specialized institutions — including commit-
tees on civil and political rights, local ombudsmen, and
other supervisory agencies focused on accountability
and oversight in public administration [8].

Studies confirm that coordination platforms, rang-
ing from interagency working groups to national re-
porting committees, help harmonize the interpretation
of norms and ensure the uniformity of measures adopt-
ed in response to international recommendations [9].
In this process, human rights organizations actively
provide up-to-date data on emerging issues and par-
ticipate in the adjustment of legal frameworks, there-
by assisting government bodies in aligning domestic
norms with global standards [6].

Multifaceted cooperation with civil society becomes
a decisive factor in the development of constructive in-
teractions between the state and non-governmental or-
ganizations aimed at supporting vulnerable population
groups. Documents indicate that local groups, academic
institutions, and charitable foundations, together with
government agencies, work on refining guiding princi-
ples and regulations, accelerating legal reforms, and
increasing the transparency of public institutions [2].
As a result, additional channels emerge for discussing
issues of discrimination, access to justice, and social
services. Official consultations, as stipulated in national
legal acts, are bolstered by more flexible initiatives —
such as round-table meetings and working seminars —
that allow for the rapid incorporation of ideas on human
rights protection into the legislative framework [1].

Analysts emphasize that the effectiveness of such
activities largely depends on the political support that
national leadership provides to initiatives aimed at
fostering partnerships with civil society. In contexts
where the importance of such cooperation is well un-
derstood, government bodies promote practices that
ensure the participation of human rights organizations
in project implementation, monitoring, and resource
allocation [10]. Conversely, in the absence of sufficient
support, systematic interaction risks being reduced to
mere formal compliance, without bringing about real
improvements. The best examples in the literature
confirm that appointing dedicated teams and provid-
ing regular funding for such institutions lead to more
integrated and effective human rights protection [3].
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It is also important to highlight the significance
of common control mechanisms and joint progress
assessments in the field of human rights. In some
cases, permanent committees, action plans, and stan-
dardized evaluation methods effectively bring together
governments, NHRIs, and non-governmental organi-
zations to monitor the dynamics of fundamental rights
[8]. Public documentation of achievements and chal-
lenges helps to promptly address problems, fostering
a sense of shared responsibility among all participants
in promoting rights and freedoms [9]. Additionally,
a fundamental role is played by the coordinated col-
lection of data and open access to final reports, which
strengthens trust in government bodies and engaged
partners [6].

The following data are presented from a study [9],
reflecting the distribution of respondents’ opinions in
the assessment of the principles of “good governance.”
With nearly 88% of the maximum ratings of “4,” the
remaining 12% of responses are ratings of “3” and “2,”
and isolated cases receive a “1” (see Figure 1). For
a study focused on the institutional mechanisms of
interaction between government bodies and human
rights organizations, this statistic indicates a high lev-
el of satisfaction among certain groups of respondents
with the quality of existing governance practices.

A high percentage (approximately 87.96%) of re-
spondents awarding the highest rating indicates that,
from the perspective of the majority, certain aspects
of governance (such as process transparency, deci-
sion accountability, and open dialogue with civil so-
ciety) are implemented effectively. However, the 12%
of lower ratings suggest that some participants still
see a need for improvements in processes related to

the involvement of local communities and indepen-
dent oversight institutions. In terms of the article’s
theme concerning human rights organizations, these
data allow for a deeper understanding of how public
perceptions of “good governance” can influence the
effectiveness of collaborative activities between state
bodies and human rights institutions.

Various authors note that the nature of interaction
between government structures and human rights
organizations is not static [4]. Institutional mecha-
nisms must adapt to changing social challenges, legal
reforms, and international requirements. Thus, flexi-
bility is seen as a fundamental principle that enables
effective coordination — especially when addressing
acute issues, whether in the field of public health or
within the context of transitional justice [10].

Below are two summary tables that clearly illus-
trate the main elements and conclusions. The tables
reflect the primary trends and aspects of interaction
between government bodies and human rights organi-
zations, as well as the factors influencing the effective-
ness of institutional cooperation mechanisms.

The following table (Table 2) systematizes the fac-
tors affecting the effectiveness of institutional mech-
anisms in the field of human rights protection. It
demonstrates that the effectiveness of cooperation is
determined both by formal political and legal condi-
tions as well as by the availability of adequate resourc-
es and political will.

Overall, the results confirm that the institutional-
ization of forms and procedures for interaction between
government agencies and human rights organizations
has a positive impact on the openness and systematic
nature of governance. With sufficient political will and

H OuyenHrxa 4
® Ouerica 3/2

@ OuyeHra 1

Fig. 1. Assessment of the Principles of “Good Governance”
Source: systematized by the author based on [9]
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Table 1

Main Areas of Activity and Characteristics of Interaction

Area of Activity

Description

Impact on Qutcome

Governmental Oversight
of Rights Compliance
(ministries, committees,
ombudsmen)

Formal state-level competence; monitoring
enforcement of legislation; availability of
resources and political support; issuance of
binding legal acts.

Ensures the implementation of laws and stan-
dards; reduces risks of systemic rights viola-
tions; enhances the legitimacy and transpar-
ency of state actions.

National Human Rights
Institutions (NHRIs)

Independent structures that conduct moni-
toring, receive complaints, and provide pub-
lic education on human rights; serve as in-
termediaries between the state and society.

Increase public awareness; facilitate objective
dispute resolution; enhance state accountabil-
ity for human rights protection.

Civil and Non-
Governmental Organiza-
tions

Monitor violations, formulate recommenda-
tions, and analyze systemic issues; possess
flexibility and can freely advocate for the in-
terests of vulnerable groups; participate in
lobbying for legislative changes.

Provide alternative evaluations and oversight;
improve the effectiveness of implementation
measures; create pressure for reform and
transparency.

Interagency/National Co-
ordination Platforms

Coordinate the implementation of inter-
national standards and recommendations;
include specialized ministries, NHRIs, ex-
perts, and NGOs; optimize the process of in-
formation sharing and decision-making.

Enhance the consistency of actions; facilitate
effective information exchange; enable com-
prehensive consideration of all aspects of hu-
man rights compliance.

Joint Monitoring Groups
and Committees

Verify state compliance with its commit-
ments; provide regular reporting; monitor
the outcomes of national strategies and
plans in the field of human rights.

Form a systemic vision of progress and chal-
lenges; strengthen public trust; enable timely
adjustments to legal policies.

Source: systematized by the author based on [2; 3; 4; 7; 8; 10]

adequate resources, cooperation with human rights
organizations enhances the effectiveness of measures
to uphold legal standards [2]. The analytical material
shows that well-defined and sufficiently flexible pro-
cedures lead to a significant strengthening of rights
protection in various political conditions, thereby

underscoring the importance of improving such mech-
anisms on a global scale [1].

Discussion. The review of the presented studies
shows that the effectiveness of the interaction between
government structures and human rights organiza-
tions depends not only on formal regulatory acts but

Table 2

Factors Affecting the Effectiveness of Institutional Mechanisms

Factor

Description

Impact on Outcome

Political Support and
Leadership Will

The level of involvement of top state leader-
ship; access to resources and priority sup-
port for human rights initiatives.

When strong support is present, mecha-
nisms work more effectively; when weak,
they risk becoming mere formalities without
real impact.

Legal Frameworks and
Independent Mandate

Legislative entrenchment of powers and sta-
tus; transparent working conditions; protec-
tion from political pressure.

Increases the resilience of institutions; guar-
antees impartial monitoring and objectivity
in decision-making.

Adequacy of Financial
and Human Resources

Level of funding, personnel qualifications,
and staffing; regular training and develop-
ment of competencies.

Enables timely responses to violations, pro-
motion of initiatives, and sustainable moni-
toring and public education.

Level of Engagement
and Competence of Civil
Society

Participation of NGOs, local and interna-
tional organizations; professionalism of ex-
perts; readiness for collaborative efforts.

Facilitates objective assessments and
well-considered recommendations; strength-
ens public oversight and trust.

Information Transparen-

Regular publication of reports; access to

Increases transparency and accountability;

international agreement requirements).

cy and Public Reporting | statistical data and investigation outcomes; | improves feedback, which helps to promptly
mechanisms for public oversight. adjust measures and strategies.

Flexibility and Adapt- | Review of interaction procedures; adapta- | Maintains long-term effectiveness; reduces

ability of Mechanisms | tion to changing conditions (e.g., crises, new | the risk of process stagnation; increases sys-

tem resilience.

Source: systematized by the author based on [1; 2; 4; 7; 10]
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also on the participants’ ability to establish flexible
and adaptive cooperation mechanisms [3; 6]. Experi-
ence from various countries indicates that organiza-
tional prescriptions alone are insufficient: if a favor-
able environment is not created — one that ensures
adequate funding, political support, and the involve-
ment of independent experts — any legal innovations
may remain merely declarative [4].

At the same time, the practice of interagency coor-
dination platforms and joint monitoring committees
[2; 8] confirms that clear allocation of responsibilities
and the establishment of reporting procedures signifi-
cantly enhance the transparency of decision-making.
A necessary condition for the successful functioning
of such structures is the presence of an independent
mandate for human rights institutions (for example,
national commissions or ombudsmen) and open access
to information on detected violations [1; 9]. As some
authors [5; 10] show, sufficient public information and
the involvement of local NGOs in data analysis pro-
mote the formation of an early warning system for
legal conflicts and violations.

Observations [1; 6] indicate that the political will
of leadership plays a crucial role in determining how
deeply cooperation mechanisms will be implemented
in practice. The absence of systemic support minimiz-
es the impact even of the most well-developed insti-
tutions, whereas, with strong government interest,
national mechanisms receive real tools for prompt
responses to emerging problems. The human factor
is also important: having qualified human rights spe-
cialists who can competently interpret international
norms and adapt them to local legislation is one of the
key links in strengthening the partnership between
the state and society [3].

Additional attention [2; 8] is given to the feedback
mechanism. Coordinated reporting not only enables
the tracking of progress but also allows for timely
adjustments, avoiding a merely formal approach in
which reports are prepared “for show.” Moreover, in-
volving civil society in monitoring increases trust in

the analysis results, as independent experts and hu-
man rights advocates can objectively assess the effec-
tiveness of the measures taken [10].

Thus, the body of sources analyzed confirms that
sustainable and effective interaction is possible pro-
vided there is a balance between the legal foundation,
material and human resources, and transparent proce-
dures for involving civil society in decision-making. Ad-
herence to these principles justifies the assertion that
robust human rights mechanisms are being strength-
ened and public trust in state institutions is growing.

Conclusion. The study presents a synthesis and
analysis of practices of interaction between govern-
ment structures and human rights organizations in
various countries. In addressing the first objective,
the main models of effective cooperation were identi-
fied, including mechanisms of interagency platforms,
independent human rights institutions, and joint mon-
itoring groups. The analysis showed that these forms
of interaction facilitate the more effective implemen-
tation of international norms and increase the level
of public trust.

In addressing the second objective, the focus was
on identifying the necessary factors for effectiveness:
political support, independent mandate, adequate
resources, the involvement of civil society, and trans-
parent reporting. These aspects demonstrate that
combining a formal legal framework with genuine in-
stitutional independence and financial support creates
a favorable environment for productive activity.

The third objective examined how the identified
patterns and factors can contribute to the improve-
ment of national strategies in the field of human
rights. The final conclusions emphasize the importance
of a comprehensive approach: only by aligning legal,
organizational, and social components can long-term
strengthening of the human rights protection system
be ensured. The results of the study provide essential
analytical guidelines for specialists and all stakehold-
ers seeking to deepen interaction in the field of human
rights advocacy.
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AIMIHICTPATUBHI MPOLIEAYPU PEECTPALIT
TA KOHTPOJIIO 3A JIS/IbHICTIO MOJIOADKHUX
| INTAYUX TPOMAJCbKUX OB’€AHAHD

ADMINISTRATIVE PROCEDURES FOR
THE REGISTRATION AND OVERSIGHT OF YOUTH
AND CHILDREN'’S PUBLIC ASSOCIATIONS

AHoTauif. Y cTarTTi gocnigeHo agMiHiCTpaTMBHO-NPABOBI ACMEKTH pe_yNtoBAHHS GisiIbHOCTI MOIOGXKHMX TA gUTSAYMX 2PO-
Magcbkux 00’egHaHb B YKpaiHi, 30cepegxyioyun yBazy Ha agmiHiCTpaTMBHUX NpoLiegypax ix peectpauii Ta 3giicHeHHs gepyxas-
HO20 KOHTPOJIO B YKPaiHi.

Bu3HayeHo OCHOBHI Mpobiemu NPakTMYHO20 3ACTOCYBAHHS 3KOHOGABCTBA y cepi agMiHICTPATUBHO20 pe2yntoBAHHS (i-
SIbHOCTi 2pOMAGCbKMX 00’€gHAHb. [IPOAHANI30BAHO HOPMATUBHO-NPABOBY 0a3y, SIKA pe2/laMeHTYe CTBOPEHHS], PeECTPaLiio,
Gis/IbHICTb Ta NPUMMHEHHS MONOGXKHMX | gUTAYNX 2pOMAGCbKMX 0O’ €JHAHb, 30Kpema MoaoKeHHs! KOHCTUTYwi YkpaiHu, 3akoHy
Ykpaitm «[1po 2pomagcbki 06 €gHAHHs», @ TAKOX HU3KM Mig3aKOHHUX HOPMATUBHO-NPABOBMX AKTIB. PO32/1IHYTO npouegypy
gepxaBHoI peecTpauii Takmx o0’ egHAHb, IKka nepegbayae NOGAHHS BU3HAYEeHO20 NAKeTy GOKYMeHTIB go YMOBHOBAXeHNX 0p2d-
HIB, CTPOKM IX po32/151qY, NigCTaBu g/l BIGMOBU y peECTPALIil T4 MOXJINBICTb OCKAPYKEHHS TAKMUX PillieHb.

Okpemy yBazy npugineHo Mexasiamam gepxasHo20 KOHTPOJIO 3a gOTPUMAHHAM BUMO2 30KOHOGABCTBA B NPoLeci gis/ib-
HOCTi MOJIOGiXHUX Ta gUTS4MX 06'€gHaHb. Bu3HayeHo Ha2nsgoBi PyHKLii BIgNOBIgHNX 0p2aHiB BUKOHABYOI BAAGH, MOPSIGOK
npoBegeHHs MepeBipoK, a TAKOX 3aX0gu peaz2yBaHHA Y PA3i BUABACHHSA MOPYLLIeHb.

Chopmy/1b0BaHO Npono3nLii 1Wogo YJoCKOHAIeHHs! YNHHO20 3aKOHOGABCTBA TA MPAKTMKM 11020 3ACTOCYBAHHS, 30KpeMda
B HAMPSIMKY CrPOLLeHHsI npouegyp peectpadlii, 3abe3neyeHHs paBoBO20 3aXMCTY y4ACHMKIB 00’ €gHAHb, YCYHEHHS HAgMipHO20
agMIiHICTPAaTMBHO20 TMCKY 3 60KY KOHTPOJIIOKYMX OP2aHIB. Ha2o/1011eHO Ha HeobXigHOCTi YOPMYBAHHSI CIPUSTANBO20 NPABOBO-
20 CepegoBMLLd g/l PO3BUTKY IHCTUTYTIB 2POMAGSIHCbKO20 CYCMiIbCTBA, 0CO0/MBO B MOOGiXHOMY CepegoBHLLi.

KnioyoBi cnoBa: agmiHicTpaTuBHe NpaBo, 2poMagcbKi 00’ €gHAHHS, MOIOGiXHI OP2AHI3auii, gepXxaBHa peecTpavisi, agMiHi-
CTPATUBHA NpoLieqgypa, NpaBoBe pe2y/toBAHHS, 0P2aHI3aLil, guTAYi opaaHi3auii, mpoLeqypa gepxxaBHoI peectTpauii, ygockoHa-
JIeHHS! 3aKOHOGABCTBA.

Summary. The article explores the administrative and legal aspects of regulating the activities of youth and children’s public
associations in Ukraine, with a particular focus on the administrative procedures of their registration and state oversight. The
main issues concerning the practical application of legislation in the field of administrative regulation of public associations’
activities are identified. The legal framework governing the establishment, registration, operation, and termination of youth and
children’s public associations is analyzed, including the provisions of the Constitution of Ukraine, the Law of Ukraine “On Public
Associations”, and a number of subordinate legal acts.

The article examines the procedure for state registration of such associations, which involves submitting a defined package
of documents to authorized bodies, the timeframes for their review, the grounds for refusal of registration, and the possibility
of appealing such decisions. Particular attention is given to the mechanisms of state control over compliance with legal require-
ments during the operation of youth and children’s associations. The supervisory functions of the relevant executive authorities,
the procedure for conducting inspections, and response measures in case of violations are outlined.
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Proposals are formulated to improve the current legislation and its implementation practices, particularly in simplifying reg-
istration procedures, ensuring legal protection of association members, and eliminating excessive administrative pressure from
supervisory bodies. Emphasis is placed on the need to create a favorable legal environment for the development of civil society

institutions, especially among youth.

Key words: administrative law, public associations, youth organizations, state registration, administrative procedure, legal
regulation, organizations, children’s organizations, state registration procedure, legislative improvement.

ocTraHoBKa npo6sremu. Hampuxkinr XX crosiTrs
YkpaiHa craja Ha IUIAX JeMOKpPaTUudHoro pedop-
MyBaHHA CycHijbcTBa 1 geprkaBu. OyHIaMeHTAIbHI
COITIAJTLHO-TIOTITUYHI ped)opMU, ITepexijl q0 PUHKOBUX
BITHOCUH B €KOHOMIIIi, CTBOPEHHS JIeMOKPATUYHUX iH-
CTUTYTIB CIIPUAIN 3POCTAHHIO I'POMAJICHKOI AKTUBHOCTI
YKPAIHIIB Ta 3MIHWIN XapaKTep PO3BUTKY TPOMAJIAH-
CBKOT'0 CYCITLIILCTBA B YEpaiHi [3].
YuacTs M0OJIOAl B Hpolieci IIPUNHATTA JAepPrKaBHO-
YOPaBJIIHCHKUX PillleHb € YACTUHOK MOJIITUKH 1010
MOJIO1, AKA IIPOBOAUTHCA ChOroAHI B mepsxkasi. Ocran-
Hi TeHIEHITI1 POZBUTKY [AePrKABHOT MOJIOTIKHOI cepu
B YKpaiHi BUBHAYAKOTH MOJIOAI?KHI opraHisarlii piBHO-
MPaBHUMH ITapTHEPAMHU [Iep:KaBu y (DOPpMyBaHHI Ta
3MifiCHEHH] MOJIOTIKHOI ITOJIITHEKN.
¥ cyuacHUX yMOBaxX PO3BUTKY I'POMASAHCHKOTO CY-
CITLJIBCTBA B YKpaiHI MOJIOTIKHI Ta TUTAYI IPOMAJICHKI
00’eMHAHHA BiirparoTh BAXKJIUBY POJIb ¥ (DOPMyBaHHI
AKTHUBHOI I'POMAaASAHCHKOI ITO3UIIIT MOJIO/I, CIPUAITD
ii coriarisariii Ta 3aJIly4eHHIO 0 CYCITIJIBHOTO JKUTTA.
EdexruBHe dyHKIIOHYBaHHA TAKUX 00 €qHAHDL 3HAY-
HOI0 MipOI0 3aJIEKUThH Bif] HAJIEJKHOT0 aqMiHICTPATUBHO-
IPaBOBOTO PETYJIIOBAHHSA MTPOIEAYpP iX peecTparii Ta
KOHTPOJIIO 34 JisAJILHICTIO.
Anajtia ocTaHHIX HOCTimKeHb i myO/rikarii.
ITuranua mpaBoBOro peryJirOBaHHA AIAJIBHOCTI MOJIO-
JILKHUX TPOMAJICBKUX OpPTaHi3alliil B YKpaiHi JOCITiKY-
BaJTHCA B 6araThoxX HAYKOBUX ITparAx, 3okpema, Cra-
poroxkko A. O., iKa aKIleHTyBaJIa yBary Ha mpobjieMax
IPABOBOTO PETYIIOBAHHA JIAJILHOCTI MOJIOAIKHUX I'PO-
Majcbkux opraxisarriii. IIpore, aciiexkTu agMiHiCTpaTHUB-
HUX IIPOLIEIyP PeecTpariii Ta KOHTPOJIIO 32 JiAJIbHICTIO
MOJIOIIKHUX Ta JUTAYNX 00 €THAHDb MOTPEOYITh 01/1b
TIMO0KOTO TTOTAJTBIIION0 aHATI3Y 3 YpaXyBaHHAM Cydac-
HUX 3MiH Y 3aKOHOJIaBCTBI, IIPAKTHUIII 1X 3aCTOCYBaHHA
Ta BIAIIOBITHO JT0 CUTYAIlil B Iep:kasi [4].
Mera i 3aBmauHa crarTi. MeToro crarTi € aHais
aIMiHICTPATUBHUX ITPOLIEIYP PeecTpariii Ta KOHTPOJIIO
3a OiAJIBHICTIO MOJIOOLKHUX 1 JUTAYNX I'POMAICBKUX
o0’emHAaHb B YEpaiHi, BUABJIEHHA IIPO6JIEMHUX aCleK-
TiB Ta (POPMYIIOBAHHSA TPOITO3UITIH 1010 TX YIOCKOHA-
neHHdA. a qOCATHEHHA Ii€l MeTU nependadacTbesA
BUKOHAHHA TAaKUX 3aBIAHb:
® MOCJTIIUTU HOPMATUBHO-IIPABOBY 6aa3y, 1[0 PEryJIioe
peecTpariiio Ta KOHTPOJIb 34 MisJILHICTIO 3a3HAYEHUX
00’eqHAHL;

® IIpoaHAaJIiByBaTH IIPAKTHUKY 3aCTOCYBAHHA BIIIIOBITHIX
aMIHICTPATUBHUX IIPOIIEAYD;

® BUABUTU OCHOBHI ITP00JIEMU TA HEJIOJTIKU B iICHYIOUOMY
IIPABOBOMY PeTyJIIOBaHHI;

® 3aITPONMOHYBATHU IIJIAXU BIOCKOHAJIEHHSA aIMiHi-
CTPaTUBHO-IPABOBOTO MEXaHi3My peecTpariii Ta
KOHTPOJIIO 34 JIAJIBHICTIO MOJIOQIMKHUX 1 MUTAUNX
rpoOMaAChKUX 00 €IHAHD.

00’exr i mpemMmer mociaimxenHa. Q0 eKToM 10CTi-
JPKEHHSA € CYCITIJIbHI Bi[THOCUHH, 1[0 BUHUKAIOTH y IIPO-
1eci peecTparrii Ta 3mMifCHeHHS KOHTPOJIIO 3a MiAJIbHIC-
TI0 MOJIOQIKHHUX 1 JUTAYNX I'POMAACHEKNX 00 €THAHD.
IIpegmeToM mociim:xeHHA € aaAMIiHICTPATUBHO-IIPABOBI
HOPMHM Ta MeXaHi3MHU, 110 PEryJII0ITh 3a3HaUYeHi IIpo-
neaypu B YKpaiHi.

Bukopucrami MmeTtomu. Y IIpoIeci JOCIigKeH-
HA 3aCTOCOBYBAJINCA 3araJIbHOHAYKOBI Ta CcIeriajibHi
opuguuHi Meroau. Cepell HUX: CUCTEMHO-CTPYKTYPHUE
MeTO/I, IIOPIBHAJIBHO-IIPABOBUI MeTOo[I, (DOpMaIbHO-
IOPUANYHUI METOJ /1A TIIyMadeHHs [TPABOBUX HOPM.

Buxinang ocaoBuoro marepiany. Huni B Yrpaini
Ji0TH PI3HOMAHITHI MOJIOQIKHI Ta AUTAYI 00 eTHAH-
HA: TYPTKU, CEKIlil, KJIyOu 3a iHTepecaMmu, JITHI Ta-
6opu, rpoMaChbKl opraxisarrii Tomo. Taki rpoManceki
opraHisailii mepeBakHO BUHUKAKTH 1 0T Ha 6a3i
HABYAJIbHO-BUXOBHUX 3aKJIAJIIB, CTBOPIOIOYN J0IATKOBL
MOZKIJTMBOCTI JIJIA TI€IaroTiYHOT0 BILJIMBY HA OCOOUCTIC-
HUI PO3BUTOK MOJIOI01 oco0u. BoHu MaroTh mocrarwilit
MOTEHITiaJ, 00 CTaTU CAMOCTIHUM 1HCTUTYTOM, IO
3abesrieuye colfiajibHe CTAHOBJIEHHA OCOOUCTOCTI, 3a-
JyJaruu il [0 CyCHiJIbHO-KOPMCHUX CIIpasB, (popmye
AKTUBHY KUTTEBY II03UIIiI0, 32J0BOJILHAIOUN IHTEpecu
0Cco6MCTOCTI, 1 cipuse 11 TogaIbIIOMYy PO3BUTKY [5].

IIporiec peecTparlii MOTOIXKHUX Ta AUTAYUX TPO-
MAaJICbKUX 00’ ¢qHaHb B YKpaiHi PeryiaeTbCa HU3KOH0
HOPMATHUBHO-IIPABOBUX AKTIB, Cepe[ AKX KJIIOUOBUMU €
3axon Ykpainu «[Ipo rpomaceki 00’ eqHAHHA» Ta SaKOH
Yxpaiuu «[Ipo ocHOBHI 3acaay MOJIOOIMKHOT TIOJTITUKI».
Bigmosigzo go crarTi 12 ocTaHHLOT0, MOJIOMIKHI TA TH-
TAYI TPOMAJICHKI 00’ €MTHAHHA KOPUCTYIOTHCA IIPaBaMu Ta
BUKOHYIOTH 000B’ 3K 3TiHO i3 3a3HAYEHNMY 3aKOHAMU
Ta IHIINMHA 3aKOHOIABUNMHU akTaMu Ykpaiau [1].

3akon Ykpaiuu «[Ipo rpomasceki 06’ eqHAHHS» BU-
3Hauae 3arajibHI 3acagyu CTBOPEHHs, peecTpallii Ta
JiAJIBHOCTI FPOMAICHKNX 00’ ¢qHAHB, BKIIOUYAKYN MO-
JomiskHI Ta qUTAYi. SoKpeMa, cTarTA 11 [oro 3aKoHy
BCTAHOBJIIOE TIPOTIEAYPY IeP:KaBHOI peecTparrii rpoMa-
CBHKNX 00’ €IHaHb, AKa BKJIOUYAE IIONAHHA BIIIIOBIIHOIO
MMaKeTy JIOKYMEHTIB [0 YIIOBHOBAYKEHOT0 OPTaHy Ta IIPU-
UHATTA PillIeHHA PO PeecTpariiro abo BiIMOBY B Hil
mpotsarom 10 po6ounx nHIB [2].

3akoH Ykpaiuu «IIpo ocHOBHI 3acamy MOJIOMIiAKHOL
TOJTITUKW» TAKOXK mepenbauae 0CoOOJIMBOCTI yTBOPEHHSA
Ta OIAJIBLHOCTI MOJIOMUKHUX TA JUTAYUX I'POMANCHKUAX
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o0’eqHaHb. 30Kpema, crarTd 11 1BOT0 3aKOHY BCTa-
HOBJIIOE, 10 BCTYMH [IiTeli BikoM 1m0 14 POKIB 10 TaKkux
00’eqHAHDb 3O1MCHIOETHCA 32 IMIUCHMOBOIO 3000 IXHIX
0aTBKIB UM IHIIUX 3aKOHHUX IIPE/ICTABHUKIB, y TOMY
umcsIi 0(popMITEHOI0 B €JIEKTPOHHII dopmi i3 3acTocy-
BaHHAM KBaJIi(PiKOBAHOT0 €JIEKTPOHHOTO mifmucy [1].

IIpore, Ha mpakKTUIl ICHYIOTH ITPO6IEMH 3 e(PeKTHB-
HICTIO KOHTPOJIIO. S0KpeMa, BifICYTHICTb YiTKHUX Mexa-
Hi3MiB MOHITOPUHTY Ta 3BITHOCTI YCKJIAIHIOE OI[IHKY
e(peKTUBHOCTI BUKOPUCTAHHA HANaHUX pecypcis. Kpim
TOr0, HEAOCTATHIN PiBEeHb IIPABOBOI 0013HAHOCTI UJIEHIB
00’eIHAHD III00 BUMOT 3BITHOCTI MOKE IIPU3BOIUTHU 0
MOpYIIIeHb 3aKOHOIaBCTBA.

3 MOMEHTY HaOpaHHA YUHHOCTI 3aKOHOM YKpaiHu
«ITpo rpomasiceki 06’ eqHauHsa» 3 1 ciunaa 2013 poky,
mporeaypa peecTparii rpoMajJicbKuX opraHisarlii,
BKJIIOUAIOUM MOJIOAIKHI Ta AUTAYL, 3a3Hajia 3HAUHUX
aMiH. 3okpema, OyJI0 CIIPOIIEHO IIPOIeC PeecTpalrii,
3MEHIIIEHO KiJIbKICTh He00XiTHUX IOKYMEHTIB Ta CKOPO-
YeHO TepMiHU Po3nIAny 3asaB. Tak, 3a miepiof 3 1 ciuHA
o 1 Bepecusa 2013 poky 6ysio 3apeectpoBaro 1990 rpo-
MAaJICbKMX 00 ¢qHAHDb Ta IPUNHATO 443 II0BIIOMIICHHA
po ix yrBopeHHA. Ile cBifunTh PO MO3UTUBHUI BILIUB
3aKOHOJIaBCTBA HA aKTUBI3aIlil0 TPOMAJAAHCHKOTO CY-
crriiscTBa [6].

Opuaxk, Ha TPaKTUIl BUHUKAKTH IT€BHI TPYIHOII.
3oKpeMa, [esAKl OpraHu peecTparii BUMaramoThb Jo4aT-
KOBI JIOKYMEHTH, AKi He nepeadadeHi 3aK0OHOIaBCTBOM,
a00 3aTATYIOTH MpoIec PO3MIAAY 3aaB. Taki gil cyre-
pedarh IPpUHIUNAM aAMIHICTPATHUBHOI IIPOIEIyPU Ta
MOKYTh POSIJIANATUCA SK ITOPYIIEHHA IIPaB IpOMaAH
Ha ¢B00OIy 00 €qHAHHS.

Hespaskaroun Ha HAABHICTH HOPMATHUBHO-IIPABOBOL
6asu, iCHyIOTb MeBHI MpobJjieMu B aMiHICTPATUBHO-
IIPABOBOMY PeTYJIIOBAHHI iAJILHOCTI MOJIOOUKHUX Ta
OIUTAYUX TPOMAJICBKUX 00’ €THAHB. S0KpeMa, BiicyT-
HICTh YITKMX MEXaHi3MiB KOHTPOJIIO 33 I[IJTLOBUM BH-
KOPHUCTAHHAM OIOMKETHHUX KOIITIB Ta MaTepiajlbHUX
pecypciB Moske TPU3BOIUTH 10 ITOPYIIEHb (DiHAHCOBOI
OUCITUILTIHA.

I BUPIIIEeHHA [UX ITPOOJIEM JIOIIIBHO BIIOCKO-
HAJIUTU MIPOIIEYPU 3BITHOCTI Ta KOHTPOJIIO, 30KpeMa,
IIJIAXOM 3aIIPOBaIKeHHA €JIEKTPOHHOI CCTEeMHU II0-
JIaHHA 3BITIB TA MOHITOPUHTY BUKOPUCTAHHSA OIO/IIKET-
HUX KomITiB. Takok HE0O0XiTHO 3a0e3MeUNTH HAJIEIKHY
MiITOTOBKY KaJpiB, BiANOBIAAJILHUX 34 3MiHCHEHHA
KOHTPOJIIO 3a MIAJBHICTIO MOJIOMIMKHHUX Ta OUTAUUX
rPOMAJICHKNX 00 €IHAHb, T MIJBUIIUTH PiBeHb IXHHOL
TPaBOBOI 0013HAHOCTI.
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Kpim Toro, BapTO POSIIIAHYTH MOKIUBICTH BHECEHHS
3MiH 0 YMHHOTO 3aKOHOJIaBCTBA 3 METOI0 YTOUHEHHS
IOBHOBAKE€Hb OPTaHiB JeP:KaBHOI BJIagy Ta MiCIIEBOI0
CaMOBPAMYBAHHA y cepi KOHTPOJIO 32 TIAJIBHICTIO MO-
JIOMIZKHUX TA JUTAYNX IPOMAICHKNX 00 €IHAHD, a TAKOMK
BCTAHOBJIEHHSA YiTKUX KPUTEPIIiB OIIHKHU e(DeKTUBHOCTI
IXHBOI JiAJIBHOCTI.

Takum unHOM, BIOCKOHAJIEHHA agMIHICTPATHBHO-
HPABOBOT0 PETYJIIOBAHHA TIAJILHOCTI MOJIOOIKHUX Ta
OUTAYNX TPOMACBKUX 00 €THAHb COPUATHME ITiBU-
MIeHHI0 e(PeKTUBHOCTI IXHBOI PO6OTH Ta 3a0e3IIeUeHHI0
HAJIE;KHOTO KOHTPOJIIO 38 BUKOPUCTAHHAM OIOJIPKETHUX
KOIIITIB 1 MaTepiaJIbHUX PECYPCiB.

BucHoBku. Anajiz agMiHiCTPaTUBHO-IIPABOBOTO
PeryooBaHHA IAIBHOCTI MOJIOMIKHUX 1 TUTAYUX TPO-
MaJchbKuX 00’¢IHAHb 3aCBIIUMB, 1[0 JAHUI CErMEHT
CYCHIJIBHUX BITHOCHH IIOTPeOye ITOCTINHOI yBaru 3 60Ky
Iep:KaBHU, BIOCKOHAJIEHHA IIPABOBUX MEXaHI3MiB Ta IIifI-
BUIIeHHA e()eKTUBHOCTI peasrisariii aqMiHiCTPATUBHIX
mporienyp. AHAITI3 IPAKTUKN 3aCTOCYBAHHSA aMiHiCTpa-
TUBHUX TPOIEIYP PeecTpariii Ta KOHTPOJIIO 3a TifAIb-
HICTIO MOJIOMKHUX 1 UTAYNX IPOMAJICHKNX 00 €IHAHD
B YKpaiHi CBIJUUTH PO HASABHICTD AK MO3UTUBHUX 3MiH,
Tak 1 mpobsieMHuX actekTiB. [[yia migsuinenaa edex-
THUBHOCTI IIUX TIPOIIEAYP TOI[LIBHO:
® YI0CKOHAJINTU HOPMAaTUBHO-IIPABOBY 0a3y, 30KpeMa,

MIJIIXOM PO3POOKH UITKUX 1HCTPYKITiii AJIA OpTaHiB
peecTpariii Ta KOHTPOJIb;
® [IPOBECTH HABYAHHA JIA YJI€HIB IPOMAaAChKUX 06 eM-
HaHb II[0J0 BUMOT 3aKOHOJABCTBA 10 IX MiAILHOCTI;
® 320e3MeUUTU PEryIAPHUN MOHITOPUHT TiAJIBHOCTI
OpraHiB peecTparliii Ta KOHTPOJIIO 32 METOI0 BUABJIEHHSA
Ta yCyHEHHS TTOPYIIEeHb.

KoHTpoJib 3a MiANBHICTIO TAKUX 00 €QHAHL YacTO
3BOOUTHCA JIMIIE A0 IIePEeBIPKU 3BITHOCTI II0JI0 BUKO-
pucTaHHA OIOMKETHUX KOIITIB, TOMOl AK BAKJIMBO 3a-
0e3I1eunTH CUCTEMHUH ITIAXI/T 10 KOHTPOJIIO MiAIBHOCTI
MOJIOMIKHOIO Ta JUTAYOr0 rPOMAaAChKOro 00 ¢qHAHHA,
3 OCHOBHOI0O METOI0 3a6e3[eYnTH JOTPUMAaHHSA IIPUH-
IUIIIB BiAKPUTOCTi, IPO30POCTi Ta BaKOHHOCTI. ¥ TOI
JKe yac, HeoOXiTHO YHUKATU HAJMipPHOTO aaMiHicTpa-
TUBHOTO BTPYYaHHA, AKe MOIJIO 6 00MEKUTU CBOOOLY
IiSAJIBHOCTI OpraHisailiii.

Taxki 3MiHU J03BOJIATH CTBOPUTHU CITPUATIINBI YMOBU
JIJIA TIAJIBHOCTI TA PO3BUTKY IPOMA/ISTHCHKOTO CYCITiJTh-
CTBa, aKTUBHOTO 3aJIyY€HHA MOJIOMI /10 CYCIiJILHOTO
JKUTTA Ta 3a0e3eueHHa IPo30poCcTi Ta e(eKTUBHOL
IIAIBHOCTI MOJIOOLKHUX 1 JUTAYNX IPOMAICHEKUX 00 €/I-
HaHb B YKpaiHi.
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Summary. This article assumes the existence of the Isadora effect: the proposition that motor development plays a primary
role in brain development, and that the first understanding of symbolic meaning in young children arises from the understanding
of movements and gestures. The last few decades have demonstrated that dance education and the early use of movement
symbolism significantly improve the cognitive development of young children.

The purpose of the article is to use dance in the development of coordination, musical ear and confidence in children.

The materials of the study are the works of foreign and Ukrainian authors in the field of literary studies and biographical
studies. The methodology used in the work is based on a combination of game, fairy tale and sensorimotor teaching methods,
which correspond to the level of perception of toddlers and make the learning process natural and effective.

Results. The article describes the author’s methodology for teaching ballroom dancing for children 3-4 years old, describes

practical methods and results of the methodology. This methodology opens the door to the world of ballroom dancing for the
youngest students. It allows children to start learning earlier and in a natural format, combining play, music and technique. It
is not just a set of rules, but a purposeful system that forms a strong foundation for future champions. Analysis of the educa-
tional process showed that 82% of children who completed the full course according to the author’s methodology significantly
improved their physical and psycho-emotional indicators. With the data obtained, dance teachers can attract various types of

support necessary for learning.

Prospects. In addition to physical skills, students demonstrate higher self-confidence, openness in communication and easy
adaptation to public speaking. Parents note an improvement in the general discipline, concentration and positive emotional

state of children in everyday life.

Key words: Cognition and dance; dance and child development; first dance of childhood; dance research; dance teaching.

Problem statement. In modern pedagogical practice,
special attention is paid to the integration of various
activities that contribute to the formation of children’s
health competence [1]. Among such means, an important
place is occupied by choreography, which is a power-
ful tool for developing not only physical skills, but also
emotional, social and cognitive competence of children.
Choreography plays an important role in the comprehen-
sive development of the individual, as it combines the
physical, emotional, intellectual and social components
of child development [2]. Dance activity helps to activate
cognitive processes, such as attention, memory, thinking,
and the ability to analyze and synthesize information.

Children’s dancing is the study of the basic means
of expression (movements and postures, plasticity and
facial expressions, rhythm), which are associated with
the emotional impressions of a small person from the
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world around him or her. Children’s dance begins with
rhythmics, where the study of dance begins with sim-
ple movements, often, classes are more like a game,
but in this game the child will learn things that will be
very useful to him in life. Modern ideas about provid-
ing access to dance for young children have changed,
but not completely, and the benefits of early dance
experience for children should be communicated [3].
For example, the Washington Ballet School introduced
creative movements for 4-5 year olds ten years ago, but
the class has evolved into a more formal pre-flight class
due to parental requests [4]. Often, in childhood, the
question of whether it is advisable for children to take
up dancing arises. Many parents believe that if a child
is engaged in choreography, he or she must become
a dancer. In fact, dancing allows a child to release their
energy, while also energizing them.
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Despite the growing awareness of the overall devel-
opmental benefits of learning what dance represents
for young children, many dance studios have not re-
ported results. Meanwhile, due to the growing pop-
ularity of preschool dance classes, dance for young
elementary-aged children has become a cash cow for
studios. They often hire the youngest, least experi-
enced teachers, who almost universally lack knowledge
of early childhood development. Therefore, it is also
important to focus on the development of children’s
creative thinking and to help them learn about them-
selves and the world through dance.

Analysis of recent research. According to the
literature [5—7], involving children under 5 in dance
and using symbolic movements significantly improves
the cognitive development of young children. Creative
movement in early childhood: (a) contributes to the
neurological organization of the brain and promotes
the development of complex thinking processes, (b)
develops spatial intelligence, and (c) creates a primary
symbolic system that precedes language and develops
neurological connections for the further use of symbols.
The authors of [8-9] have proposed that these three
assumptions are combined to create a phenomenon
that I call the Isadora effect. The Isadora effect refers
to Isadora Duncan (1877-1927), who is historically
considered the “mother of modern dance” [10]. At the
turn of the twentieth century, the American Isado-
ra Duncan was forced to give up ballet as a prisoner,
but she invented a new form of expressive creative
movement, and performed it in a loose tunic. She gave
birth to a new era in dance, which began to focus on
aesthetics [11], as well as the nature and rhythm of
dance forms [12]. The study of dance education in early
childhood is a relatively young topic of research, but it
is extremely necessary.

The purpose of the article is to use modular
solutions for the rapid restoration of damaged frame-
less structures.

Research results. Movement development in early
childhood contributes to neurological and cognitive
growth, leading to primary symbolic systems and spa-
tial awareness. However, many dance studio owners
and teachers do not recruit groups of children under
5-7 years old and do not fully understand the needs or
opportunities for dance in early childhood. Therefore,
it is important to reveal the opportunities for creative
movement and the wonderful developmental learning
that dance embodies [13]. Professional ballet studios
such as the School of American Ballet in New York,
Balanchine’s training ground, still do not accept stu-
dents under the age of six [14].

Of great importance for the preservation of chil-
dren’s physical and psychological health is the acti-
vation of their creative potential, the creation of an
atmosphere of search, joy, satisfaction, the develop-
ment of children’s individuality, and the satisfaction
of their individual needs and interests. The authors

propose a methodology for teaching ballroom dancing
to children aged 3-4. Traditionally, ballroom danc-
ing training begins at the age of 5-6 years [15], as it
is believed that young children are not yet ready for
complex coordination of movements [16—17]. However,
Dmitriy Kazko’s author’s methodology allows you to
start learning as early as 3—4 years old, using specially
adapted techniques. It helps children to develop mu-
sicality, sense of rhythm, coordination, posture, and
flexibility faster.

The methodology is based on a combination of
game, fairy tale and sensorimotor teaching methods
that correspond to the level of perception of children
and make the learning process natural and effective.
Basic principles of the methodology:

1. **Development through play.** Using fairy tale
stories, characters and plots to explain movements
and positions.

2. Sensorimotor approach ** Developing micromo-
tor skills in fingers, feet and hands for correct move-
ment technique.

3. Smooth transition to classical technique ** Sim-
plification of movements and positions for gradual
mastery.

4. Emotional involvement ** Children do not just
repeat the movements, but interact with the stories,
which makes the classes interesting.

5. Development of correct posture and balance **
Using special exercises to understand body position.
Stages of training:

**3—4 years — Introduction to dance**.

— Formation of basic motor skills through play.

— Familiarization with the first dance positions
through fairy tales.

— Sensory exercises, finger gymnastics, footwork.

— Learning the musical rhythm through simple
exercises (clapping, stomping in rhythm).

**4-5 years — Development of coordination and
first combinations™*.

— Formation of pair interaction through game
tasks.

— Work on balance, equilibrium and smooth tran-
sitions.

— First combinations of movements adapted to the
child’s level.

*#5—6 years old — Preparation for classical train-
ing™*,

— Formation of a clear understanding of positions
and basic movements.

— Teaching pair interaction in a structured format.

— Formation of emotional expression in dance.

Practical methods:

**A fabulous approach:**

For example, children learn foot positions through
a story: the right and left feet quarreled, and to make
up, they have to go through the first and second po-
sitions. This helps children intuitively memorize the

correct foot position.
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**Finger and foot exercises:**.

Using finger exercises to develop foot flexibility,
which is important for proper dance technique.

**Posture game exercises:**

Children are encouraged to pretend they are a prince
or princess with a crown on their head (or a book),
which helps to develop correct posture in a natural way.

**Musical exercises:**

Children learn to feel the music through rhythmic
tasks, such as moving to a slow waltz or a fast cha-
cha-cha.

**Role-playing activities.

Children are encouraged to imagine themselves as
a butterfly flying to light music or an elephant stomp-
ing to the beat. This creates a first understanding of
dance through emotion.

Results of the methodology

The methodology was tested on groups of 3—4 year
old children who had no previous experience in danc-
ing. Main results:

— **Faster learning of basic positions.** Children
memorized foot positions better because of the game
format.

— **Motor skills development.** Improved coordi-
nation and flexibility.

— **Increased interest in dancing.** Thanks to in-
teractive learning, children stayed motivated.

— **Easier transition to classical training.** Stu-
dents adapted more quickly to traditional training
after the age of 6.

Children’s learning outcomes

The analysis of the educational process showed that
82% of children who completed the full course accord-
ing to the author’s methodology significantly improved
their physical and psycho-emotional indicators.

In particular, there was a noticeable increase in
the level of coordination, endurance, flexibility and
sense of rhythm. Thanks to the integration of game
elements, fairy tales and imaginative thinking, chil-
dren learn basic dance positions and techniques better.

In addition to physical skills, students demonstrate
greater self-confidence, openness in communication and
easy adaptation to public speaking. Parents note an
improvement in their children’s overall discipline, con-
centration and positive emotional state in everyday life.

Student achievements

In recent years, students who have been systemat-
ically trained according to the proposed methodology
have achieved high results in both ballroom dance
and other forms of performing arts. They have become
prize-winners and winners of national tournaments,
among others:

— “Diamonds Spring cup”, 2024 (Vinnytsia) —
I place in the category Juvenile 1, Super baby

— “Bar Cup”, 2024 (Bar) — 1st place in the category
solo girls debut

— “Golden Pectoral”, 2024 (Khmelnytsky) —I place
in the category Solo Girls under 5

— “Cup of Ukraine Freedom to people”, 2025
(Kyiv) — Finalists in the category children school

by Inna Pilslond

Many of the students continue to improve their
skills in older age groups, take part in master classes
with international coaches, and prepare to participate
in European championships. Their success confirms
the effectiveness of the methodology, which not only de-
velops physical and creative abilities, but also creates
a strong motivation for self-development and love for
the art of dance. To understand the importance of this
methodology, we should compare it with the classical
approach (Table 1).

Table 1

Comparison of the author’s methodology with the classical approach

Characteristics

Disadvantages

Advantages

The classic

Using standard rules without | Focuses on technique from an early age, | High complexity of execution,

Makes learning accessible
and comfortable for children
aged 3—4

approach |adapting to children’s percep- | which can be challenging for children | which allows you to have an ad-
tion May overload children with complex |vantage in competitions
movements
Author’s Uses a fairy tale and playful | Lack of standard rules Integrates sensorimotor exer-
methodology |approach for better perception cises for natural development
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Conclusion. The methodology proposed by the au-
thors opens the door to the world of ballroom dancing
for the youngest students. It allows children to start
learning earlier and in a natural format, combining
game, music and technique. This is not just a set of
rules, but a holistic system that forms a strong foun-
dation for future champions. Previously, it was difficult
for children aged 3—4 to learn according to the classical

system, as it does not take into account their psycho-
logical characteristics. And with the combination of
physical development and creativity, children did not
just repeat movements, but learned through play,
which stimulated their imagination and contributed
to effective preparation for serious training. Children
who complete this program have a better basis for
further education.
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TRICHOLOGY FOR HAIRDRESSERS:
HAIR ANATOMY AND PHYSIOLOGY

Summary. In the modern beauty industry, the profession of a hairdresser goes beyond simply creating hairstyles. Today, a
hairdresser must not only master the technique of cutting and coloring, but also understand the structure and physiology of
hair. Trichology, a science that studies the structure, growth and diseases of hair, is becoming an important part of the profes-

sional training of hairdressers.

This article examines in detail the anatomical structure of hair, its chemical composition, growth phases and factors affect-
ing its health. Particular attention is paid to why a hairdresser needs to understand the basics of trichology. This knowledge
allows you to minimize damage during procedures, choose the right care and give clients scientifically based recommendations.
The introduction of trichology into hairdressing practice improves the quality of services and strengthens customer trust.

Key words: Trichology, hairdressers, hair anatomy, physiology.

ntroduction. A modern hairdresser is not just a per-

former, but an expert in the field of hair health.
Clients increasingly expect not only an aesthetic trans-
formation, but also the preservation of the hair struc-
ture after coloring, curling or heat styling. Without
understanding the basics of trichology, a hairdresser
will not be able to correctly assess the condition of the
client’s hair and select gentle techniques.

Trichology helps a hairdresser explain why some
procedures can harm, while others can restore hair.
For example, knowledge of the structure of the cuti-
cle allows you to understand how aggressive coloring
destroys the protective layer, leading to dryness and
brittleness. Awareness of the life cycle of hair helps to
distinguish between natural hair loss and pathological
alopecia.

In addition, clients increasingly turn to hairdress-
ers with questions about proper care, hair nutrition
and the selection of professional products. If the
master cannot give a reasoned answer, trust in him
decreases. Thus, trichology is not just an additional
discipline, but a necessary condition for professional
growth in the beauty industry.

Hair anatomy: structure and composition

Hair is a complex structure consisting of two main
parts: the visible shaft and the root hidden under the
skin. The hair shaft is a dead tissue formed by keratin
cells, but its condition directly depends on the health
of the hair follicle.

The outer layer of the hair, the cuticle, consists of
overlapping keratin scales that protect the inner lay-
ers from mechanical and chemical damage. When the
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cuticle is destroyed (for example, due to frequent use
of curling irons or aggressive dyes), the hair becomes
porous, loses its shine and breaks easily.

The middle layer, the cortex, makes up to 90% of
the hair mass and is responsible for its strength, elas-
ticity and color. It is in the cortex that the processes
associated with perming and coloring occur. If the
cortex is damaged, the hair loses elasticity, becomes
lifeless and does not hold its shape well.

The medulla is the central layer, which is not pres-
ent in all hair types. In fine hair, the medulla may be
absent, while in coarse hair, it may be well-defined.
Although its exact function is not fully understood,
it is believed to play a role in thermoregulation and
nutrition of the hair.

Hair life cycle

Hair growth occurs cyclically and includes three
main phases: anagen, catagen and telogen. Anagen
is the period of active growth, which lasts from 2 to 6
years. During this phase, the cells of the hair follicle di-
vide intensively, ensuring the lengthening of the hair.

Catagen is a short transitional phase, lasting about
2—-3 weeks. During this period, hair growth slows
down, the follicle contracts, and the hair gradually
separates from the vessels that feed it.

Telogen is the resting phase, when the old hair falls
out and a new one begins to form. Normally, about
10-15% of hair is in the telogen phase, and their daily
loss (50-100 pieces) is a natural process.

Understanding these phases helps the hairdresser
explain to the client why some hairs fall out and others
continue to grow. If the client experiences increased
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Graph 1. Hair structure (a detailed diagram with all layers and their functions indicated)

hair loss, the hairdresser may recommend consulting
a trichologist to rule out pathological causes, such as
hormonal imbalances or nutritional deficiencies.

Chemical composition of hair

Hair is 80-85% keratin protein, which is formed
from amino acids such as cysteine, serine and glu-
tamic acid. Disulfide bonds (bridges between cysteine
molecules) play a special role, giving hair strength.
During perming or straightening, these bonds are bro-
ken and restored in a new position, which changes the
structure of the hair. Water makes up 10-15% of hair
and affects its elasticity. Without enough moisture,
hair becomes dry and brittle, so it is important to use
moisturizers, especially after heat treatment.

Lipids (fats) are part of the cuticle and intercellular
cement, providing protection from external influences.
If they are lacking, hair loses its smoothness, becomes
dull and difficult to comb. Minerals such as zinc, iron
and sulfur play a key role in the synthesis of keratin and
maintaining healthy hair. Deficiencies in these elements
can lead to slow growth, thinning and even alopecia.

The impact of external and internal factors
on hair condition

External factors such as frequent coloring, heat
styling, exposure to ultraviolet radiation and chlorinat-
ed water can seriously damage hair. For example, high
temperatures destroy keratin, making hair porous, and
UV rays oxidize the pigment, causing fading.

Internal factors include hormonal changes (for
example, during pregnancy or menopause), stress,

poor nutrition and chronic diseases. Deficiency of B
vitamins, iron and protein directly affects hair growth
and quality.

A hairdresser who knows trichology can recom-
mend not only professional care to the client, but also
lifestyle changes, such as including foods rich in ome-
ga-3 in the diet or taking vitamin complexes.

Main trichological problems and their causes

Dryness and brittleness of hair are most often
associated with damage to the cuticle. This occurs
due to frequent use of a hair dryer, irons or chemical
procedures. The protective layer can be restored with
keratin masks and serums with silicones (temporary)
or protein complexes (long-term).

Oily hair is caused by hyperfunction of the seba-
ceous glands. This can be a genetic feature or a con-
sequence of hormonal imbalance. For correction, mild
cleansing shampoos with zinc and salicylic acid are
used.

Alopecia (hair loss) has many causes: from stress
and vitamin deficiency to autoimmune diseases. If
a client complains of severe hair loss, a hairdresser
should recommend a consultation with a trichologist
and hormone tests.

The Importance of pH in Hair Care
The acid-alkaline balance (pH) plays a fundamental
role in the health of the hair and scalp. The optimal
pH level for hair is 4.5-5.5, which is slightly acidic.
This pH keeps the cuticle closed, providing smooth-
ness, shine and protection of the inner layers.
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Most professional procedures, such as coloring,
perming or lightening, use alkaline formulations with
a pH of 9-11. They lift the cuticle scales so that the
active components penetrate the cortex. However, if
the acid balance is not restored after the procedure,
the hair remains porous, which leads to dryness, brit-
tleness and rapid color fading.

A hairdresser must understand how acidic and al-
kaline products work:

Alkaline products (permanent dyes, perming for-
mulations) require the subsequent use of acidic balms
(pH 3-4), which seal the cuticle.

Sulfate shampoos have a high pH (up to 8), so their
frequent use disrupts the hydrolipid barrier. An al-
ternative is sulfate-free formulas with a neutral pH.

Acid rinses (apple cider vinegar, lemon water) help
restore balance, but should be used in doses so as not
to dry out the hair.

For clients with sensitive scalp or a tendency to
irritation, it is especially important to choose products
with a physiological pH. For example, with seborrheic
dermatitis, alkaline shampoos can aggravate the prob-
lem, while mild cleansing products with a pH of 5.5
reduce itching and flaking.

Practical application of trichology
in hairdressing
A modern hairdresser who knows the basics of
trichology is no longer just a performer and becomes
a true expert in hair health. This knowledge is used in
every aspect of the work — from diagnostics to the selec-
tion of care. Before any serious procedure, a professional
conducts a thorough analysis of the condition of the hair
and scalp, assessing their elasticity, porosity and the
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degree of damage. When dyeing, trichological knowledge
helps to correctly select the concentration of the oxidizer,
use gentle techniques and recommend optimal intervals
between procedures. When working with chemical curls
and straightening, understanding the structure of the
hair allows you to avoid excessive damage to disulfide
bonds. Even when cutting and styling, a master who
understands trichology selects tools and techniques that
match the type and condition of the hair. Of particular
importance is the ability of a hairdresser to give clients
competent recommendations for home care — from the
selection of professional lines to nutritional advice for
strengthening hair. In complex cases, when signs of
alopecia, seborrhea or other trichological problems are
detected, an educated master will not experiment, but
will competently refer the client to a trichologist.

Hairdresser training in the basics
of trichology

Today, high-quality hairdressing education is im-
possible without a deep study of trichology. The basic
course should include not only the anatomy and phys-
iology of hair, but also the basics of its biochemistry,
diagnostic principles, and the difference between cos-
metic and medical problems. Modern training formats
combine traditional lectures with interactive master
classes, where real examples are used to discuss differ-
ent types of hair and methods of working with them.
Of particular value are workshops on the use of di-
agnostic equipment — trichoscopes and microscopes,
which allow you to study in detail the condition of
the hair and scalp. Leading educational centers are
already introducing VR technologies, creating virtu-
al simulators for practicing diagnostic skills. No less
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important is the system of certification and continuous
education — professional associations are developing
knowledge standards, advanced training programs
and registers of certified specialists. Regular partici-
pation in conferences, studying professional literature
and sharing experience with colleagues are becoming
mandatory elements of growth for a modern master.
Conclusion. Trichology has revolutionized the con-
cept of the hairdresser’s profession, turning it from
a craft into a science of hair health. Today, a hair-
dresser who does not possess this knowledge cannot
be considered a true professional. Understanding the
structure and physiology of hair allows you not only to
perform procedures, but to do so taking into account

their long-term impact on the condition of the hair.
For clients, this means not only an aesthetic result,
but also maintaining the health of hair after dyeing,
curling or other manipulations. The beauty industry
as a whole benefits from this approach — the profes-
sional level increases, the amount of damaged hair
decreases, and trust between hairdressers and clients
is strengthened. The future of hairdressing is seen in
even closer integration with medical knowledge, the
emergence of new specializations and the development
of hardware diagnostics directly in salons. Mastering
trichology is not just following a trend, but a necessary
condition for those who want to remain a sought-after
specialist in the rapidly developing beauty industry.
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Modern enterprises increasingly depend on the
performance of individual functional depart-
ments that accumulate competencies, equipment,
client data, and managerial expertise. In the tradi-
tional organizational model, such departments are
usually treated as cost centers, and their contribution
is assessed through budget compliance and execution
of internal tasks. As a result, their latent commercial
potential often remains unused. Under conditions
of demand volatility, supply disruptions, workforce
shortages, and uneven workload, this creates a man-
agerial problem: the enterprise may possess valuable
internal resources but lack a mechanism for converting
them into measurable business value. Therefore, the
central research question of this study is how func-
tional departments can be transformed into modular
profit centers while preserving the stability of the
core business process.

The theoretical basis of the study is the concept
of modular organizational design. R. Sanchez and
J.T. Mahoney show that standardized links between
product and organizational components reduce coor-
dination costs and support knowledge management
within the firm [1]. In the context of this study, a de-
partment can be considered an organizational module
when its work is described through a specific prod-
uct, measurable outcomes, established workflows, and
quality indicators.

The aim of this study is to develop a methodology
for transforming functional departments into modular
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profit centers in order to enhance enterprise opera-
tional resilience.

The study is based on scholarly publications de-
voted to organizational modularity, business models,
profit centers, operational resilience, and resource re-
serves. The methods include theoretical generalization,
modeling, comparative analysis, and organizational
design. Following M. A. Schilling’s view of modularity
as a system of relationships between elements [2],
a modular business framework is understood here as
a management system in which departments receive
independent performance indicators while remaining
aligned with the overall goals of the enterprise.

The connection between modularity and the busi-
ness model clarifies the economic meaning of the
proposed approach. D.H. Clemente, J. Hsuan, and
M. M. Carvalho show that modularity can be trans-
ferred from the product level to the organizational
process of value creation [3]. Therefore, a department
may be described through the module’s product, cus-
tomer, resource base, revenue mechanism, and rules
of interaction with the core business.

In the author’s interpretation, a modular busi-
ness framework is a form of enterprise organization
in which selected functional departments are trans-
formed into modular profit centers. A modular prof-
it center remains involved in internal processes, but
also receives its own product intended for internal
and external customers. External commercialization
is possible only when the department has available
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Fig. 1. Model for Transforming a Functional Department into a Modular Profit Center
Source: developed by the author

capacity, relevant competencies, measurable output,
and verified market demand.

A module differs from a conventional department
by four features: a clearly defined product, measurable
costs and outcomes, responsibility of the module man-
ager for performance, and priority rules that regulate
the balance between internal tasks and external orders.

dJ. Vithayathil and V. Choudhary emphasize that
the difference between a cost center and a profit center

is linked to authority over pricing, quality, service
range, and decision-making boundaries [4]. Therefore,
transformation into a profit center requires more than
adding a revenue indicator. It also requires defining
pricing rules, managerial authority, service standards,
and procedures for evaluating the unit’s contribution
to the enterprise.

For this reason, the present study proposes a mod-
el for transforming a functional department into

Table 1

Criteria for assessing the readiness of a functional department for transformation
into a modular profit center

Criterion Description of the cri-

Guiding question

Evaluation indicator | Managerial decision

terion
Module product | The department delivers | What exactly can be Service description, Development of the
an outcome understandable| commercialized? pricing, delivery time product specification
to an external customer
Available capac- | A reserve of time, equip- What share of Utilization level (typ- Calculation of a safe
ity ment, or expertise is resources remains ically determined by sales volume
available unallocated to the | a target benchmark;in

core process?

manufacturing, often
approaching 90-95%)

The outcome can be moni-
tored in terms of timeliness
and quality

Quality of execu-
tion

How is order fulfill-
ment measured?

Introduction of service
standards

Share of obligations
fulfilled on time

The module’s revenue cov-
ers direct costs

Financial perfor-
mance

How is the contribu-
tion to profit deter-
mined?

Retention or revision
of the module

Margin, share of exter-
nal revenue

Module operations do not
increase the risk of employ-
ee turnover

Stable workforce
structure

How does employee
workload change?

Adjustment of work-
load and compensation

Turnover, employee
satisfaction, overtime

Source: developed by the author
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a modular profit center in order to support organiza-
tional transformation processes (Figure 1).

The proposed model shows that a modular profit
center emerges through the sequential specification of
product, customer, resources, and coordination rules.
If the product is not defined, the department cannot be
commercialized. If priority rules are not established,
external orders may conflict with the core business
process. Therefore, preliminary diagnostics become
the central stage of transformation.

The diagnostics should determine whether the de-
partment has a commercializable product, available
capacity, key competencies, transparent cost struc-
ture, and mechanisms for protecting internal obliga-
tions. These parameters form the basis for assessing

Selection of a functional department]

readiness for transformation into a modular profit
center (Table 1).

The availability of clear explanations and substan-
tiated answers to each of these questions makes it
possible to proceed to the pilot implementation of the
module.

The criteria in Table 1 are indicative and should be
adjusted according to industry, enterprise scale, and
seasonality. In manufacturing, the key issue is the
preservation of reserve production capacity, while in
service businesses the critical parameter is execution
time, since delays reduce trust and service quality.

The implementation methodology should begin
with selecting a department that has accumulated
reproducible competencies and can deliver a stable

i, Yes y :
No . o
Is there a repeatable product? > refinement of the result description > repeated check / rejection
J« Yes
. . No . . : !
Are the internal processes stable? > regulation of operations > repeated diagnostics

¢ Yes

A

Is there available capacity?

No | redistribution of tasks / refusal to
launch

v Yes

No

A 4

Is there confirmed demand?

demand testing

repeated check / postponed launch

i’ Yes

Is the product economically feasible?

No | revision of price, costs, and service
composition / rejection

margin, and workload been achieved?

v Yes Violated
Are internal obligations maintained? »  order limits and priority rules > repeated check
¢ Maintained
Pilot launch
Have the indicators of time, quality, |No | adjustment of the product, price, repeated pilot

workload, or regulation

¢ Yes
Consolidation of the module as a
profit center

v

No

\ 4

Is the enterprise ready for scaling?

monitoring of the module over time

! launch of the algorithm for the next !
department :

Formation of the modular business
framework

Fig. 2. Algorithm for implementing a modular business framework
Source: developed by the author
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result. The initial module may be a marketing depart-
ment, project office, transport service, IT department,
training center, or analytics unit.

K.A. Merchant, C.W. Chow, and A. Wu show that
the evaluation of profit center managers depends on
measurement, assessment, and incentive systems [5].
Therefore, the modular system should combine finan-
cial and operational indicators: revenue growth must
not be achieved through delays in internal processes,
quality decline, or excessive employee workload.

The algorithm assumes gradual implementation.
A pilot launch reduces the risk of overloading the core
process and allows the enterprise to verify market
demand before scaling the module.

In this methodology, operational resilience is un-
derstood as the ability of an enterprise to maintain its
core functions under changing external and internal
conditions. Therefore, the modular business framework
is treated as a managerial mechanism for strengthen-
ing continuity and reducing dependence on a single
income source.

The effect of the proposed mechanism is mani-
fested in three areas. First, the enterprise receives
additional revenue streams from departments that
previously functioned only as cost centers. Second,
concealed resources, including unused time, equip-
ment, expertise, and client data, are included in value
creation. Third, department managers begin to link

costs, quality, workload, and financial result within
their own modules.

Workforce stability is also a necessary condition for
the modular framework. If external orders are fulfilled
through permanent overtime, the module begins to
weaken the core organizational system. J.H. Gittell,
K. Cameron, S. Lim, and V. Rivas show that recovery
after crisis depends on financial and relational re-
sources, while large-scale layoffs may slow recovery [6].
Therefore, employee retention, workload distribution,
and interaction quality should be included in module
evaluation.

The proposed methodology has limitations, since
not every department should be transformed into
a profit center. Supervisory, legal, and certain support
functions may generate conflicts of interest if commer-
cialized. Therefore, modular transformation should be
based on internal diagnostics and should begin with
a single pilot department. The practical significance
of the methodology lies in its ability to reduce the cost
of organizational change, test the commercial poten-
tial of internal resources, and evaluate whether the
transformation of a department into a modular profit
center strengthens enterprise operational resilience.
A promising direction for further research is the de-
velopment of quantitative indicators for assessing the
contribution of modular profit centers to enterprise
resilience.
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INNOVATIVE CONSTRUCTION APPROACHES
AS AN INSTRUMENT FOR REDUCING THE COST
OF AFFORDABLE HOUSING

Summary. Constant unaffordability of housing in high-cost urbanized regions has added pressure on construction measures
to reduce the costs of the units in question, without affecting the quality, safety, or habitability of the resulting structures.
This paper explores three alternative innovative construction approaches — modular construction, prefabricated systems, and
value engineering — as modes for reducing costs for the affordability of housing, and assesses their effectiveness in relation
to the four-pillar integrated engineering and management approach proposed by Chirkin. Building on a systematic review of
peer-reviewed material, the article contends that all advanced methods alone do not reach their full potential until they have
the backing of a structured system of operation that integrates engineering choices with the logic of project management. The
contribution of small and medium-sized enterprises (SMEs) is explored as a relatively untapped market for applied construction
technology innovation and the capability of the innovative approaches to be spread and scaled in varying regional and regulato-
ry systems in different regions is investigated. The results show that the Chirkin methodology — based on lean operational logic,
turnkey standardization, engineering-management coordination, and scalable modularity — becomes a systematic operational
architecture for designing the approach to deploying, replicating, and enhancing construction new ideas systematically. Poten-

tial policy and practice implications are discussed, as well as directions for future empirical study.
Key words: modular construction, prefabricated housing, value engineering, SMEs, lean construction, construction innova-

tion, affordable housing, Chirkin methodology.

ntroduction. The difficulty of supplying affordable
housing at scale has driven continued research and
practitioner interest in construction techniques that can
reduce per-unit costs without deteriorating the quality,
safety, and long-term durability of residential property.

The traditional construction culture, with the supply
chains being fragmented, the logic of construction based
on craft, and project management led by project-by-proj-
ect scheduling, has always been unable to drive down
the cost of housing in the high-demand urban markets.

Baum-Snow (2023) identifies supply-side barri-
ers — regulatory resistance and ineffectual delivery
systems — as a significant driver of the housing af-
fordability crisis, indicating that construction process
would be a focus point interventionally [6].

An innovative construction practice comprising
three families has been singled out in the literature for
being a more suitable tool for reducing cost: modular
construction where volumetric units are manufactured
off-site and delivered to their final assembly site; pre-
fabricated systems where structural and mechanical
components are produced in a factory and installed
on site; and value engineering where design decisions
are audited with the aim of reducing costs without
sacrificing operational performance.
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Bertram et al. (2019) [8], Razkenari et al. (2019)
[19], and Fei (2023) [13] jointly detail the cost and
efficiency benefits of these strategies, whilst Cao et
al. (2025) and Zohourian et al. (2025) identify orga-
nizational and systemic limitations that restrict their
wider uptake [10; 23].

What the literature fails to address, is the capacity
of these innovative approaches to be embedded in an
integrated operational context — one which recon-
ciles engineering decision making with management
practice, sustains quality and safety standards when
project scales change, and is available to the SMEs
that represent the majority of those in the construc-
tion sector.

This void is the subject of the analysis in the cur-
rent paper. The blended engineering management
model introduced by Chirkin is framed here as such
a model.

The four operational pillars such as engineering-
management integration, turnkey standardization,
lean operational logic and scalable modularity form
a system on which innovative construction can be as-
sessed.

The paper is structured around literature review
which links that evidence to this basis, methodology
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section which formalises the evaluative logic of the
framework, findings arranged around the four theses,
and finally discussion that draws implications for SME
practice, regional scalability, and future studies.

Literature Review

2.1. Innovative Construction Approaches as
Cost-Reduction Instruments. The modular and
prefabricated construction literature represents the
most developed literature on construction innovation
as a cost-reduction tool.

Bertram et al. (2019) describe productivity gains
of up to 20% on modular construction over traditional
site-built techniques, noting that all of these improve-
ments are connected to factory-controlled quality as-
surance, minimal-material waste, and a compression
in building schedules as well as concurrent off-site and
on-site activities [8].

Razkenari et al. (2019) situate these gains within
a wider movement from craft-based to production-
based construction logic, as per which industrialized
construction is a systemic rather than merely technical
innovation [19].

Fei (2023) adopts this analysis on prefabricated
building construction in general and provides evidence
of how technology improvement in prefabrication, in-
cluding panelized wall construction, volumetric mod-
ules, and hybrid structural systems, enables uniform
production quality and cost reproductions from one
project to the next with similar high quality [13].

Zohourian et al. (2025) offer extensive coverage on
the current state of modular construction, identifying
that the technology is technically mature but unevenly
adopted [23]. The authors explain this variability by
noting that there are neither technical shortcomings,
nor the failure to establish integrated management
frameworks that can orchestrate design, fabrication,
logistics, and on-site assembly.

Cao et al. (2025) support this conclusion, finding
supply chain fragmentation, transportation logistics,
and non-recognition of factory-constructed components
as a couple of the most critical growth barriers — these
were perceived as organizational and managerial, not
engineering, issues [10]. The diagnosis directly im-
plicates the necessity of a framework such as the one
put forth by Chirkin and the approach to engineering
and management decisions taken jointly rather than
sequentially delegating.

Value engineering, the third novel methodology
discussed in this paper, has a different logic from mod-
ular or prefabricated systems. Value engineering does
not alter the production process but rather subjects
designs to a rigorous cost-benefit analysis, aiming to
maintain functional capability while removing cost
without functional value.

Bae et al. (2023) have shown through an approach
to building design optimization of residential buildings
that systemic structure and mechanical optimization

can also result in significant construction cost reduc-
tions per unit [5]. Liu et al. (2020) expand on this ar-
gument to energy systems with their assertion that
techno-economic design optimization for the installation
of renewable energy components in domestic high-rise
developments generates optimized lifecycle cost effects
[16]. Bedon et al. (2023) set modular and value engi-
neering methodologies in the wider context of struc-
tural innovation: methodological convergence between
engineering disciplines is necessary to realize the max-
imal efficiency potential of individual approaches [7].

2.2. Design Optimization Without Compromis-
ing Quality and Safety. A long-standing worry in
the realm of affordable housing is that the cost reduc-
tion — via new construction approaches or advanced
value engineering — may not be achieved without det-
riment to structural resilience, habitability, or long-
term durability of houses.

Galster and Lee (2021) emphasize that housing af-
fordability is a complex model which cannot be simply
summarized into unit cost: houses that are cheap to
build but expensive to maintain or that do not meet
standards for habitability are not indeed affordable
housing [14].

Ezennia and Hoskara (2022) support this position
by reviewing cost-based affordability metrics in an
ordered and systematic manner and finding that the
system-based measurement of cost only systematically
underestimates the overall cost to households and the
community of poor-quality housing construction [11].

Akinsulire et al. (2024) explicitly address this ten-
sion in their discussion on strategic planning for af-
fordable housing investment: the most sustainable
affordable housing investments are those where cost
reduction and quality assurance are complementary
and not opposing goals [2].

They find that this complementarity only happens
to be possible when design optimization is integrated
in a managerial framework that sustains quality indi-
cators (as non-negotiable constraints to the cost reduc-
tion process) — right where the cornerstones of turnkey
standardization come into play in the Chirkin model.

Moorhead et al. (2023) also report that developer
feasibility assessments using quality and sustainabil-
ity assessments with cost parameters are more likely
to make projects that persist to the end of the asset
lifecycle thereby decreasing the long-term public cost
of providing affordable housing [18].

2.3. SMEs as Sources of Applied Construction
Innovation. Small and medium-sized enterprises
constitute the structural majority of the construction
sector in most developed economies but their con-
tribution as sources of applied innovation has been
systematically overlooked in the scholarly and policy
literatures.

Avelar et al. (2020) systematically examine the re-
lationship between lean construction principles and
continuous flow management in SMEs, proving that
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organizations that adopt lean methodologies (with sys-
tematic waste elimination, pull-based scheduling, and
continuous process improvement) achieve performance
improvements close to those seen in large-scale indus-
trialized construction, without the capital investment
typically associated with large-firm approaches [3].

Adekunle et al. (2023) locate technology adoption
as a fundamental bottleneck to SME innovation in
terms of capacity, with barriers including upfront im-
plementation costs, skills deficits and organizational
reluctance to process change [1].

Vidalakis et al. (2020) and Makabate et al. (2022)
find a convergent response on the individual case of
Building Information Modelling (BIM), highlighting
that the low level of adoption by SMEs does not rep-
resent ignorance, but rather deficiencies in an organ-
isational system — management framework, workflow
protocols or a degree of training capability — required
for transforming access to tools into operational chang-
es [17; 22].

Stehn and Jimenez (2024) find that firms doing
business with stable, systematically structured pro-
duction frameworks increase productivity over time
via learning-by-doing effects, indicating that method-
ological stability can be seen as organizational capital
in and of itself that SMEs can gain in exchange for
scale [20].

The implication of this evidence is that SME in-
novation in construction stems much more from or-
ganizational methodology rather than investment in
capital. Organizations that develop a cohesive orga-
nizational framework that combines engineering and
management, creates consistent standards of quality,
and defines a scalable way for improvement within
processes are better equipped to implement innovative
construction technologies in a way that works irrespec-
tive of size of the project. That competitive logic is what
the Chirkin method provides for small contractors.

2.4. Scalability of Innovative Construction
Solutions. The scalability of novel construction ap-
proaches in different regional and regulatory contexts
is an issue that the literature has not adequately ex-
plored.

Bertram et al. (2019) report on successful modular
construction implementations across a variety of proj-
ect scales as well as building types [8]. However, the
latter focuses on the case of large-firm contexts where
supply chain integration and regulatory engagement
appear more feasible.

Cao et al. (2025) specifically highlight the regula-
tory aspect of scalability as a particularly problematic
issue of scale as building codes in numerous regions
have fallen short of technical capabilities of factory-
produced structures, manifesting as approval con-
straints, which tend to impact smaller operators [10].

Brooks (2022) puts these scalability difficulties in
the context of the broader arc of affordable housing
provision across the U.S.: “nested in a history of the
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very successful construction approach — from pro-
posal to implementation to integration — but lacking
at scale” — a failure that has had the absence of the
organizational and policy infrastructure to reproduce
project success at scale [9].

Hilber and Schoni (2022) extend this analysis fur-
ther to an international perspective, observing that
the scalability of any construction innovation is subject
not only to, but is also constrained by the regulatory
framework from which any construction innovation
must proceed, and to which changes in formulating
policy are needed also as a counterpart of methodolog-
ical innovation [15].

Van Doorn et al. (2019) also provide a dimension
on the role of market dynamics in the industry model,
reporting that the economic incentives for the adoption
of innovative construction innovation differ consider-
ably through urban settings and are related to land
value-based market strategies and construction cost
indexes and strength of housing demand [21].

Favilukis et al. (2023) and Ayumu and Ohakawa
(2024) focus on scalability in a financial modeling
sense and show that the financial returns and social
benefits of novel approaches to construction are max-
imized when scale is achieved which enables supply
side returns to local housing markets [4; 12].

This finding suggests that the scalability of inno-
vative construction is not simply a technical (or orga-
nizational) issue, but an economic one: the welfare
gains from innovative affordable housing construction
are scale-dependent — a finding that reinforces the
need for frameworks that can be consistently replicat-
ed across innovative processes, from project types to
contractor type and from region to region.

Methodology. The present paper uses an analytical
review methodology whereby the integrated engineer-
ing and management framework developed by Chir-
kin acts as the predominant evaluative lens through
which results from the peer-reviewed literature are
evaluated.

We do not locate the Chirkin framework as one
innovative method among many, but as the function-
al architecture from which innovative construction
methodologies (modular construction, prefabricated
systems, value engineering, etc.) can be systematically
deployed, measured, and scaled.

This framing is consistent with the central empir-
ical tenet of the paper: that the constraint to urban
affordable housing construction innovation is not the
lack of single modes of creating a new building, but
rather the absence of a unitary approach to building
housing, which is necessary to support and incentiv-
ize new projects to be built. The four interconnected
pillars of the Chirkin framework collectively define
the evaluative criteria that are applied throughout
the Findings and Discussion sections. First pillar —
engineering-management integration: Cost-reduc-
tion decisions in construction should be made at
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engineering performance and operational viability,
not in disparate disciplines, providing the evaluative
benchmark against which the coordination failures
documented in modular and prefabricated building
literature are evaluated. The second pillar, turnkey
standardization, is a set of replicable quality and cost
benchmarks that dictate how a design optimization
can work — to ensure that cost reductions do not com-
promise the habitability, safety, or structural integrity
of a finished unit — thereby serving as the evaluative
standard for the design quality literature. The third
pillar, lean operational logic, regulates the removal of
waste from site operations and supply chain manage-
ment, and is the evaluative lens for comparing SME
innovation practices. The fourth pillar, scalable modu-
larity, describes the framework’s ability to adjust core
protocols to projects with different scales and typology
and serves as an evaluative frame for the literature
around regional scalability.

Results. Examining novel construction strategies
substantiates that modular construction, prefabricated
systems, and value engineering all result in significant
reduction in cost at the project level, with the best
evidence for modular and prefabricated systems in per-
unit cost reduction and construction timeline compres-
sion. But as the body of literature continually points
out, organisational and managerial barriers-and not
technical limitations-have become the main obstacles
to realizing the full efficiency potential of these strat-
egies. Structurally, this finding is congruent with the
first pillar of Chirkin’s framework where the separa-
tion of engineering and management decision-making
provides a mechanism for explaining those ‘coordi-
nation failures’ that thwart innovative construction
techniques’ realization of their documented potential
(See Fig. 1).

Table 1 offers comparisons between the main re-
search innovative construction methods on different
dimensions based on the Chirkin analysis framework:

Innovative Approaches

Modular Construction

Prefabricated Systems

Value Engineering

=

cost reduction potential; design integrity; SME appli-
cability; and scalability. The Chirkin integrated meth-
odology outperforms on all four dimensions, which is
in line with an overall integration framework, rather
than a stand-alone approach. On their own, modular
construction and prefabricated systems score highly
in cost reduction and scalability but only moderately
on SME applicability, in line with the barriers de-
scribed by Adekunle et al. (2023) [1] and Makabate
et al. (2022) [17]. Value engineering scores highly on
design integrity and SME applicability but only mod-
erately on scalability.

The findings of the study on SME innovation prac-
tice identify a significant common factor: smaller con-
tractors who adopted lean methodology or implement
turnkey protocols (and integrated scheduling systems)
tend to systematically outperform peers of similar siz-
es adopting ad hoc project management practices. This
result is consistent with that of Avelar et al. (2020)
[3] and Stehn and Jimenez (2024), indicating that or-
ganizational methodology is the key determinant of
the quality of performance of SMEs in the affordable
housing construction market [20].

Table 2 shows the mapping of documented SME
innovation practices to the main pillars of the Chirkin
framework and their relevant outcomes. The mapping
highlights that SME practices that target several pillars
simultaneously — Coordinated Scheduling and Engi-
neering which engages both engineering-management
integration and lean operational logic — yield com-
pounding efficiency gains that are higher than gained
with single-pillar interventions. Noting this, this find-
ing offers empirical evidence in favour of integration,
rather than individual components, as the primary
source of cost-reduction potential for the framework.

On the question of regional scalability, the re-
sults are more qualified. This literature alludes to
the technical scalability of modular and prefabricated
approaches across project sizes and building typologies

Chirkin Pillars

Engineering-Management
Integration

Turnkey Standardization

Lean Operational Logic

Scalable Modularity

Fig. 1. Mapping of innovative construction approaches to the four pillars of the Chirkin integrated framework
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Table 1
Comparative Assessment of Innovative Construction Approaches Against
the Chirkin Framework Dimensions
Approach Cost Reduction Potential | Design Integrity | SME Applicability | Scalability
Modular Construction High High Moderate High
Prefabricated Systems High Moderate-High Moderate High
Value Engineering Moderate-High High High Moderate
BIM-Integrated Design Moderate Very High Low-Moderate Moderate
Chirkin Integrated Meth- Very High Very High Very High Very High
odology
Source: assessment based on synthesis of reviewed literature
Table 2

SME Innovation Practices Mapped to Chirkin Framework Pillars and Documented Outcomes

SME Practice Chirkin Pillar Engaged Documented Outcome
Lean workflow adoption Lean Operational Logic Reduced waste, faster cycle times
Prefab component integration Scalable Modularity Lower per-unit material costs

Turnkey renovation protocols

Turnkey Standardization

Consistent quality benchmarks

Coordinated scheduling & engineer-

Engineering-Management Integra-
ing tion

Reduced rework and coordination cost

Source: Practices synthesized from Avelar et al. (2020), Vidalakis et al. (2020), Makabate et al. (2022), and Stehn & Jimenez (2024)

but consistently points to regulatory non-recognition,
supply chain fragmentation and lack of integrated
management frameworks as bottlenecks to systemic
adoption. The Chirkin methodology directly addresses
the last of these constraints; the first two require com-
plementary policy and industry-level interventions.

Discussion. The principle takeaway of this paper—
innovative construction techniques can achieve their
full cost-reduction potential only if they are integrated
into an operational framework — affects and is rele-
vant for the construction industry, SMEs, policymak-
ers, and researchers regarding the relation between
innovation and affordability.

From an industry perspective, new methods in
construction development have largely served as an
additive rather than an integrative part of existing
workflows: new techniques are adopted as supplements
to existing workflows rather than as components of
a redesigned operational architecture.

Zohourian et al. (2025) and Cao et al. (2025) both
work in this regard in the modular construction in-
dustry, observing how organizations and companies
needing to coordinate off-site fabrication to on-site as-
sembly struggle with their own management capacity
with the new production logic even as they have yet to
update their operational fabric [10; 23].

Consequently, the gap is ever widening between the
measured efficiencies of modular construction at the
project-level and the efficiencies of the real projects be-
ing constructed — a gap the engineering-management
integration pillar of Chirkin methodology uniquely
aims to bridge.

The value engineering literature provides a com-
plementary diagnostic. Bae et al. (2023) [5] and Liu et
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al. (2020) prove that optimum results of design optimi-
zation emerge from the complete project scope process
rather than to the isolated components [16].

This systemic application needs the level of the
shared decision environment that a Chirkin method-
ology turnkey standardization pillar introduces — an
aggregation of quality and cost metrics applicable to
all the design choices, making sure that optimising at
the piece level does not result in diseconomies at the
system level.

Without this type of framework, value engineering
risks devolving into a number of detached cost-cutting
choices that compromise the structural or functional
integrity of the completed unit, and ultimately, the
very thing that Galster and Lee (2021) and Ezennia
and Hoskara (2022) note as the systematic mode of
failure of poorly run affordable housing projects (See
Fig. 2) [11; 14].

The SME section of the analysis should be the fo-
cus, being the aspect that is the most closely associ-
ated to the applications of the Chirkin methodology
in practice.

The reviewed literature consistently places SMEs
as the largest and least-resourced actors in the con-
struction industry, in terms of resources for their own
operation (infrastructure, capital) and capability to
adopt technology, to develop and carry out the inte-
grating frameworks that innovative construction mod-
els require. Adekunle et al. (2023) call this a barrier
problem [1]; Vidalakis et al. (2020) [22] and Makabate
et al. (2022) [17] classify it as a problem of the frame/a
framework.

The Chirkin methodology addresses all of these
framings concurrently: providing a predefined
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Modula'r Management
Construction Integration
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Systems within
Lean Operational
Value Logic
Engineering
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Fig. 2. The relationship between innovative construction approaches, the Chirkin integrating framework,
and affordable housing outcomes

operational framework SMEs can adopt and fine-tune
to their own project context will lower the organiza-
tional investment needed to exploit the efficiency gains
provided by novel construction solutions.

The lean construction literature provides valuable
lessons from their work. Avelar et al. (2020) show that
SMEs implementing lean principles achieve compa-
rable efficiency gains to larger firms by adoption of
capital-intensive technology [3]. Stehn and Jimenez
(2024) build on this by describing the additive charac-
ter of these gains: in situations of systematic method-
ological consistency firms enhance performance over
time via organizational learning, ultimately translat-
ing methodological consistency to a competitive advan-
tage that replaces financial scale [20]. The lean opera-
tional logic pillar of the Chirkin methodology presents
the specific mechanism by which these benefits of the
method work, while the scalable modularity pillar en-
sures that — not only the innovation techniques asso-
ciated with each methodology — the methodology has
the potential for reproducibility across varied projects
in size and complexity.

Scalability findings deserve careful interpretation.
There is a clear distinction between two dimensions of
scalability that is too often described within the litera-
ture and which are often conflated: technical scalabil-
ity, the ability of an innovative approach to be broadly
implemented for varying project sizes and typologies;
and systemic scalability, the ability of a particular ap-
proach to be broadly embraced throughout the sector,
to achieve supply-side effects on housing markets. The
reviewed evidence provides evidence for the technical
scalability of the approaches but begs the big question

of systemic scalability under regulatory constraints,
fragmented supply chains, and the organizational lim-
itations of SMEs. Through its parametric design, the
Chirkin methodology addresses the organizational
layer of systemic scalability directly: as the core pro-
tocols of the framework are maintained in both project
types and projects, but project-specific parameters are
modified through a structured customization process,
SMEs that have internalized the methodology will be
able to implement it consistently across a portfolio of
projects accumulating organizational learning and
supply chain relationships that gradually reduce the
barriers to innovative construction adoption.

But on a policy and industry level, the regulatory
and supply chain dimensions of systemic scalability
require complementary interventions. Both Hilber and
Schoni (2022) and Brooks (2022) pinpoint regulatory
reform — specifically the update of building codes to in-
clude factory-built construction and the restructuring of
approvals protocols to modular developments — as a re-
quired condition for the systemic adoption of innovative
construction methods [9; 15]. Van Doorn et al. (2019)
and Favilukis et al. (2023) argue the financial incentives
and subsidy structures have to be shaped to encourage
the methodological innovations to be rewarded rather
than purely subsidy dependent methods rather than
merely to support unit production, if the efficiency gains
associated with novel methodologies are to translate
into authentic affordability gains [12; 21]. Last and not
least, the design quality and safety aspect of the design
need special examination in the SME practice.

The fear that cost-reduction using innovative
construction methods may result in a reduction in
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Fig. 3. Scalability dimensions of innovative construction approaches: technical versus systemic scalability,
and the role of the Chirkin framework

habitability or structural integrity is not only valid —
it is documented in Galster and Lee (2021) and Ezen-
nia and Hoskara (2022) where cost-driven construction
decisions yield cheap units that also require costly
maintenance, but also that do not keep in good hab-
itability over time [11; 14]. This risk is dealt with di-
rectly within the turnkey standardization pillar of the
Chirkin methodology that sets quality benchmarks as
a mandatory constraint on all cost cutting decisions —
a means of governance that secures that innovative
constructions methods are integrated into a quality
assurance framework, not imposed in arbitrary cost
cutting.

Akinsulire et al. (2024) and Moorhead et al. (2023)
respectively, demonstrate that this quality-constrained
cost-optimization generates projects with higher long-
term sustainability, making the case for standard-
ization as a pillar of any serious affordable housing
innovation initiative (See Fig. 3) [2; 18].

Conclusions. This article has discussed new ap-
proaches to construction — modular construction, pre-
fabricated systems, and value engineering — as ave-
nues for reducing the cost of affordable housing, and
contrasted with the four-pillar integrated engineering
and management framework as defined by Chirkin.

The fundamental conclusion is that every creative
approach yields significant cost savings at the project
level, but their real value comes from being embedded
in an integrating operational approach that integrates
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engineering and management decisions, preserves
quality standards, uses lean operational logic and is
scalable as a model for replication across the process.

The purpose of the Chirkin approach is to precisely
fill this integrating role, enabling SMEs — the key
actors in construction — to benefit from improvements
in efficiency in new construction methods, such as us-
ing advanced building solutions without the capital
investment or the firm’s organizational scale that is
typically seen in their uptake.

Together, the lean construction and industrialized
building literatures show that methodological consis-
tency is an organizational capital that accumulates
over time, allowing smaller contractors to build com-
petitive advantages in the affordable housing sector
at the end of a series of learning rather than a scale
calculation.

The scalability of the innovative construction solu-
tions in different regional spaces will largely depend
on such complementary policy interventions — regu-
latory reform, new building codes, financial incentive
architectures rewarding methodological innovation.

We recommend that for future research, the perfor-
mance claims of the Chirkin framework be empirical-
ly validated through controlled projects, longitudinal
evaluations of SME capability development and cross-
regional comparative surveys of the regulatory and
market context which acts as a mechanism for the
scalability of these innovative construction approaches.
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