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

Po30din «<EKOHOMIYHI HayKu»:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



Po3din «IOpuduuni nayku»:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

VYkpaiua)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Pozdin «Iledazoziuni HayKu»:

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

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

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

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

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

Po3dinn «<Meduuni nayKu»:

Ysen pemaxiiitinoi koserii: Camoxin Anarostiit BikTropoBru — 0KTOp MeIUUHUX HAYK, ITpod)ecop, 3aciry-
skenuii jtikap Ykpainu (Kuis, Ykpaina)

Ysen pemaxiiiiiaoi koserii: CBupumos Mukosia BacmisoBu4y — OKTOp MEIUUYHUX HAYK, TOJIOBHUM Hay-
KOBHI CIiBPOOITHUK BI[ITLITy €HIOKPUHOJIOTIUHOI Xipyprii, kepiBuuk LlenTpy miaberuuroi cronu (Kuis, Ykpaina)

Yisen pepaxiriiiaoi koserii: Cre6miok Beesosiog BomoguMupoBUY — TOKTOp MEAUYHUX HAYK, IIpode-
cop KpuMiHAaJIicCTUEH 1 cyqoBoi menunmau, Hapomuwuii ['epoit Ykpainu, 3aciy:xenuit gikap Yrkpaiau (Kuis,
Ykpaina)

Ysen penmaxkiriituoi koserii: Kynpisuaora Jlapuca CepriiBHa — KauquaaT MeIUUHUX HAYK, TOIEHT KPUMi-
HAJIICTUKU Ta CyI0Boi ekcriepTosiorii (Xapkis, Ykpaina)

Po3din «Icmopuuni nayku»:
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MODERN TECHNOLOGIES
FOR OPTIMIZING THE LIVING SPACE
OF SMALL ROOMS

APXITEKTYPA

Summary. In the context of the global housing and environmental crisis, the problem of developing aesthetically
pleasing and functional interior spaces in small spaces is becoming increasingly important. The project goal is to
study modern technologies for optimizing the living space of small rooms. To achieve this goal, the psychological
impact of arranging small rooms on the comfort and well-being of residents was studied; the principles of interior de-

sign of compact spaces were identified; the use of sliding systems, and modular, multifunctional, and transformable
furniture were considered. Design solutions and color schemes have been identified to maintain a balance between
functionality and aesthetic appeal of small rooms. The research used structural, functional, and theoretical research
methods: analysis, generalization, and synthesis of literature in interior design. It was found that to optimize the
living space of small rooms, it is worthwhile adhering to a minimalist design that meets practical needs, and improves
the comfort and psychological well-being of residents.

Key words: optimization of living space, small room, interior design, functionality, aesthetics.

he problem of designing aesthetically pleasing and

functional interiors in small spaces is becoming in-
creasingly important in the context of the global housing
and environmental crisis [1]. Residents of compact areas
face problems of adaptability and privacy, as well as
psychological problems of claustrophobia, insomnia, and
anxiety [2]. These psychological factors have a significant
impact on the overall quality of life of a person, his emo-
tional stability, and mental health. Understanding and
solving them is important for creating small, but com-
fortable, practical, and emotionally stable living spaces.

The project goal is to study modern technologies for
optimizing the living space of small rooms. To achieve
this, structural-functional and theoretical research
methods were used: analysis, generalization, and syn-
thesis of literature in interior design.

To transform small spaces into aesthetically pleas-
ing and functional spaces, designers use advanced
techniques to balance user needs, creativity, and vi-
sual appeal [3]. The extent to which small spaces can
be useful and comfortable depends on the user’s ability
to perceive the space. Optical illusions, color schemes,
and lighting are used to visually expand compact areas.

In confined spaces, functionality is crucial: ergo-
nomic furniture arrangements and efficient usage pat-
terns make small spaces fit the needs of the occupants
[4]. Small interiors should prioritize practicality and
functionality over excessive decoration. To create open,
adaptive living spaces, unnecessary barriers and divi-
sions must be eliminated.

12

The quality of the indoor environment affects a per-
son’s well-being, mood, and mental health. Poor plan-
ning and design of compact spaces can lead to stress,
anxiety, mental disorders, and claustrophobia [5]. Ac-
cording to research, people living in small spaces are
generally less happy and experience higher levels of
stress. This problem has notably escalated during the
COVID-19 pandemic and beyond, when the amount of
people working from home had grown significantly [6].

A study of the main components of interior design,
the relationships between psychological and cultural
factors that influence the perception of space, showed
that lighting, color schemes, and furniture arrange-
ment make a significant contribution to the comfort
and well-being of residents of small apartments [7]. In
small spaces, it is advisable to use maximum lighting,
multifunctional furniture elements, and light colors.

The interior design of a small room should be open:
the living space is not limited to fixed structures but is
characterized by a dynamic and versatile design that
allows you to perform the required actions and use
the space as needed [8]. One of the most important
elements for implementing the idea of flexibility in the
configuration of the interior space is sliding systems.
Rollers and guides allow you to use panels of differ-
ent sizes from different materials, and provide high
strength and durability of structures under conditions
of frequent opening and closing (Fig. 1).

An example of the use of multiple sliding systems is
the transformable modular living space “YO! Home”,
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Fig. 1. Sliding interior door [9]

designed by Simon Woodroffe (Fig. 2) [10]. This is a 40
m? living space with movable elements that create the
impression of a much larger house. The moving parts
are created using engineering technologies taken from
the mechanics of stage production, yacht, and car de-
sign. The functional irregularity of the roofs serves
as a unifying element that encloses and shelters the
various furniture in the living space, storage spaces,
or beds that can be easily folded or opened as needed.

Small apartments are too small to accommodate all
the necessary furniture at once, so they are used as

multi-purpose spaces: residents change and refurbish
apartments throughout the day. Modular, multifunc-
tional, and transformable furniture pieces allow for the
most complete and functional use of space in places
where different furniture is required and there is no
possibility of full furnishing [11]. Multifunctional fur-
niture eliminates the need for several pieces, freeing
up space and creating a more open, uncluttered envi-
ronment. It adapts to different situations, making it
suitable for dynamic living spaces. For example, a sofa
bed turns the living room into a bedroom, and a folding
table creates a home office (Fig. 3).

Multifunctional furniture often features innovative
and contemporary designs [12]. Designers and man-
ufacturers are constantly pushing the boundaries of
creativity, creating practical and aesthetically pleasing
pieces that can serve as accent points in a room, com-
plementing the overall decor. Innovative design incor-
porates advanced technology and smart engineering:
from modular systems that can be customized to fit any
space to furniture with hidden compartments and built-
in functions. Additionally, the use of folding furniture
allows for easy transformation of the style of the room.

Beds with storage drawers are a practical solution
for bedrooms with limited closet space (Fig. 4). They fea-
ture built-in drawers or lift-up mattresses that provide
ample storage for clothing, bedding, and other items. By
integrating into the bed frame, storage compartments

Fig.2. YO! Home [10]
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Fig. 3. Transformable home office [14]

help maximize the available space, reducing the need
for additional furniture such as dressers or closets.
Some beds with storage also feature headboards with
built-in shelves, providing even more storage options for
books, decor, and personal items. They are well suited
for smaller bedrooms or studios where space is crucial.

Folding beds fold into a closet, wall, or storage area
during the day, providing extra space (Fig. 5).

Bunk beds-transformers have been developed for
families living in small apartments and having more
than one child (Fig. 6). They consist of two single beds
connected in a row, which are folded to make the most
of the space. Like regular beds-transformers, they can
be equipped with a table or a shelf.

Modular sofas are great for small spaces because
they are flexible. They are designed to be reconfig-
ured in a variety of ways, allowing homeowners to

Fig. 4. Bed with storage drawers [13]
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customize the seating arrangement to suit their needs
(Fig. 7). Many modular sofas feature fold-out and hid-
den storage compartments, adding functionality.

Sofa beds are used as a rest area during the day
and as a bed at night. They can be a free-standing
piece of furniture or an opening bed system in the wall
that combines a bed with a sofa bench (Fig. 8).

A folding desk transforms from a compact coffee table
that fits under a bed into a spacious dining or work desk
(Fig. 9). Some folding desks are height-adjustable, allow-
ing you to switch between sitting and standing positions,
which can improve your posture and overall health. This
versatility makes them a valuable addition to a home office.

Extendable dining tables are a practical solution
for gatherings and family dinners (Fig. 10). They have
hidden sliding doors that can be pulled out to increase
the number of seats.

Insufficient thought and lack of visual openness
in a small space can negatively affect the mood and
mental well-being of the occupants, causing feelings
of claustrophobia, stress, or discomfort [16]. To avoid
this, designers need to maintain a balance between
functionality and aesthetic appeal. Overemphasizing
one of these aspects can lead to a cluttered or overly
minimalistic space that does not meet the needs of
the user. Furniture should not overload the space, be
multifunctional and adaptable.

To avoid a space feeling cramped and overwhelm-
ing, it is necessary to use hidden storage solutions:
built-in drawers in stairs, beds with pull-out mattress-
es, kitchen countertops with built-in organizers, built-
in shelves, and hidden compartments that help to man-
age clutter [17]. Optimizing vertical space with high
shelves, lofts, and mezzanines allows you to increase
the number of storage spaces or functional areas
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Fig. 5. Transforming bed [14]

without sacrificing floor space. Combining kitchen and
living areas with multifunctional projects makes the
spaces more dynamic, and comfortable and increases
overall user satisfaction.

Poor lighting can make small spaces feel even more
cramped, affecting the overall mood and usability. With
natural light often in short supply, it’s important to
balance artificial lighting properly. Visually expanding
a space can be achieved by using natural light properly,
by amplifying it with large windows or skylights. The
strategic placement of mirrors and glass that reflect
light and views doubles the visual space in a room
without adding physical clutter (Fig. 11).

SO
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When choosing a color scheme, it is important to
consider the function of the room and the desired at-
mosphere [19]. Light tonal shades help create a sense
of calm in heavily used areas, enveloping colors, deep
grays, and earthy tones help create a cocoon-like shel-
ter. When properly proportioned, dark colors look good
in small rooms with limited natural light. Deep-pig-
mented shades can emphasize the character of the
space, while bright shades on furniture and floors can
create a playful color accent (Fig. 12).

Rich, dark shades like burgundy and deep purple
bring a soft feel to the space, while rich greens bring
a natural feel. You can add interest to a dark and

Fig. 6. Bunk bed-transformer [14]
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Fig. 9. Folding table [14]

Fig. 10. Folding dining table [14]

intense scheme with a bold accent color on skirting
boards, paneling, furniture, or textured elements.

A neutral color palette complements natural light
in small spaces, making the space feel larger and more
cohesive. Light colors reflect light and create a sense
of openness (Fig. 13). Textures and subtle patterns
add depth and interest to a space, but it’s important
not to overload the room with loud colors or patterns.

Thus, to optimize the living space of small premis-
es, it is worth adhering to adaptive minimalist design
based on the principles of simplicity and functionality.
The use of modern design technologies allows you to
create flexible multifunctional spaces in compact urban
conditions that satisfy practical needs, and improve
the comfort and psychological well-being of residents.

Fig. 11. Using lighting and mirrors to visually enlarge
space [18]
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Fig. 12. Dark color scheme for a home office [19] Fig. 13. Room decoration in soft light tones [19]
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bE3MNEKA EJIEKTPOHHUX MNJIATEXIB
Y CUCTEMAX NYBJIIYHOIO AAMIHICTPYBAHHA
B YMOBAX KIbEP3AIPO3

SECURITY OF ELECTRONIC PAYMENTS
IN PUBLIC ADMINISTRATION SYSTEMS
IN THE FACE OF CYBER THREATS

OEPXXABHE YIMNPABJIIHHA

AHoTaUiA. BCTyn. ENeKTPOHHI niaTexi CTaloTb Bee BiibL MonyasapHUM CnocobOM CriiIKyBaHHS MiX J0gbMM, KOMNAHISMM Ta
gepxasoio. Lngposi piHaHCOBI onepauii 3MeHLLYI0Tb gMIHICTPATUBHI MepeLLKogy, MPUCKOPIOIOTb HAGAHHS epyKaBHUX NOCAYy2
i pobssiTh MyONiyHe agMiHICTPYBAHHSA OiNlbLL MPO30PUM. 3aNPOBAGXEHHS eleKTPOHHUX MIATKHNX CUCTeM gA1s CIATi nogar-
KiB, agMIHICTpaTuBHMX 300piB, WTPAPIB Ta iHLWIMX MOCTY2 CTA/I0 BAX/IMBUM KPOKOM Y PO3BUTKY LIMPPOBOI gepKasu.

AJle pu3nKu, NOB'A3aHi 3 KibepaTakamu, GiHaHCOBUM LIAXPAVICTBOM, BUTOKOM KOHMIGEHLiViHUX gaHMX i MaHinysiLieio TpaH-
30KUiSIMM, 3pOCTAIOTb PA30M (3 PO3LUMPEHHSIM gOCTyny go gepxxaBHUX eNeKTPOHHUX GiHaHcoux naatdopm. Lis npobrema
0c006/1MBO BAX/IMBA B yMOBAX BOEHHO20 CTAHY B YKPQiHi, OCKiIbKM gepXaBHi MAATKHI CMCTeMM MOXYTb CTATH U0 kibepatak,
SIKi MOXYTb gecTabiniayBatu QiHaHCOBMI CeKTop KpaiHwm.

Taxk1M YUHOM, gOCTigxKeHHs Mpobem, MOB'A3aHuX i3 6e3MeKot eNeKTPOHHMX MAATexIB y cdepi mybniyHO20 AgMiHICTPYBAH-
HSl, € BAXUIMBOIO YOCTMHOIO 30XMCTY HALIOHA/NbHOI KibepiHppacTpyKTypu, Lo BuMazae po3pobku epeKTUBHNX MEXAHI3MIB g/
0opoTbOM 3 MOXIMBUMU HeDe3nekam.

MeTa. MeTolo CTATTi € BU3HAYEHHS 20/I0BHUX PU3MKIB, L0 BUHUKAN Nepeg eeKTPOHHUMM NAATDKHUMM CUCTEMAamMu y 00-
Aacti ny6aiuHo20 agMiHiCTPYBAHHS, GHAMI3 MEXAHI3MIB 3axX1CTY Big HUX TA POPMY/TIOBAHHS PEKOMEHGALiVi LOgo MigBuLLeHHS
be3neku LunppoBMX PO3PAXyHKIB Y gepaBHOMY CeKTOPI.

Marepianm i metogu. Matepianamu gocnigxeHHs €: 1) HOpPMATMBHO-NPABOBI AKTH, LLO Pe2y/II0I0Tb e/IeKTPOHHI N1aTexi Ta
Kibepbe3neky B YKpaiHi; 2) MixkHapogHi CTaHgapTy b6e3neku efekTPOHHUX NAATeXIB; 3) GOCAiIgxKeHHS BITYM3HAHNX Ta 3apyOix-
HUX OBTOPIB, LLIO CTOCYIOTbCS 3aXUCTY (IHAHCOBUX GAHMX Y JepKaBHOMY CEKTOPI.

TeopeTnyHe y3a2anbHeHHs, popmanizayis, aHani3 i no2iuHe y3a2anbHEHHsI pe3ynbTaTiB (POPMyMIOBAHHS BUCHOBKIB) Oy
HAyKOBMMM METOgamu, siKi BUKOPUCTOBYBAINCS G/l IPOBEJEHHS GOCTIgKeHHS. Lieli KommiekCHuMit nigxig Oyn10 CTBOpeHo 3a go-
MOMOR20I0 LMX MeTOQiB; BiH BK/IIOYAE CUCTeMHMI | MOPIBHAIbHWI GHANI3, AHA/I3 CY4aCHUX HAYKOBUX gXKepes i MOgetoBaHHS
Op2aHi3auiiiHo-iHpopmauiitHozo 3abe3neyeHHs gns ePekTMBHO20 LiMPPOBO20 yrpasiHHs. Kpim T02o, 6Y/10 po32/1IHYTO KOHKpPET-
Hi BUNAgKM aTAK HA MAATiKHI NAATHOPMY, SIKi HANEXKATb gepyKaBi. Lie gano Mox/mBICTb OLHATY €PeKTUBHICTb ICHYIOUMX 3AXMCHNX
30X0giB i BU3HAYNTV OCHOBHI BPA3/IMBOCTI e1eKTPOHHMX (IHAHCOBUX MOCAY2, 5IKi Mig KOHTpoAeM ny6/1iYHO20 AgMIHICTPYBAHHSI.

Pe3ynbTati. Y gocnigxeHHi 6y10 BUSBIEHO, L0 eeKTPOHHI MAaTexi B cucTemMax nyoniyHo20 agMiHiCTpyBAHHS € BAOXXNBOIO
YacTMHOIO LMPPOBOI gepxasy, ane BOHM BCe Le CXMbHIi go 6a2aTbox kibep3azpo3. AHA/I3 MOKA3AB, LLO OCHOBHUMM Hebe3fre-
KaMu /151 gepKaBHUX MAATIKHUX cUCTeM € PiLINH20BI aTaKM, BUTIK MepPCOHAIbHUX JaHUX, HECAHKLIIOHOBAHMI gocTyn go PiHaH-
COBMX pecypciB, ataku DDOS i MaHinynauii 3 nAAGTiKHUMM TPAH3akLisiMu. Kpim T020, 6Y/10 Big3HAYeHo, Lo Nig 4aC BOEHHO20
CTAHY AMOBIPHICTb Kibep3/104MHHOCTI 3HAYHO 3pOC/d, WO BUMARAE MOCH/IEHHS 30X0giB 3aXMCTY.

JocnigxeHHs NigTBepguo, L0 BIPOBAGKEHHS MiXXHOPOGHUX CTAHGApTiB Kibepbe3nexy, BUKOPUCTAHHS Cy4acH1X MeTogiB
ayTeHTMikaLii, BAKOPUCTAHHS GI0KYeiH-TeXHONO0RIi gAs 2apaHTii HE3MIHHOCTI gaHuX i aBTOMATM3aLis aHanidy QiHaHCoBMX
onepawiy 3a gonomMo2010 LUTYYHO20 IHTeIeKTy BU3HAYAIOTb piBeHb Kibepbe3neky eneKTpOHHUX NIATeXiB y gepKaBHOMY CeKTOPI.
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[lpoBegeHuii aHai3 BKA3Yye HA Te, 1O HEOOXIgHO CTBOPUTM €gUHY CTpATERil0 3aXMCTY MIATIXKHNX CepBICiB gns gepxasu. Lis
cTparezisi Mae 6asysatuncs Ha 6azaTopiBHeBiii Mogesi kibepbe3neku Ta aganTUBHUX MEXAHI3MAX pea2yBaHHs HA Kibep3az2po3.

[MepcriekTvBn. [oganbLui GOCTIGXKeHHS MAtOTb OYTY CPSMOBAHI HA CTBOPEHHS! KOMI/IeKCHOI cucTemu Kibep3axmucTy gepykaBHMX
e/1eKTPOHHMX MIaTeXiB. 3aCTOCYBAHHS HAFHOBILLMX TeXHO/I02Ii KpUNTO2PApiyHO20 3aXMCTY, CTBOPEHHS CKIAGHMX CUCTEM MOHITO-
pVH2Y 3a2P03 i PO3LLUMPEHHS MOXIMBOCTeN gisl MiKHAPOGHOI criiBripaui y cgepi kibepbe3neku € Bcima npukaagamm Lboo. Ocobam-
BY yBa2Y CJ1ig IPUBEPHYTHM O BJOCKOHA/IEHHS! 30KOHOGABCTBA OGO LiMPpOoBMX NAATexiB i Kibep3axmcTy, CTBOPEHHS iHPpaCTpyKTy-
pv 6e3redHnX eneKTPOHHMX MIATEeXIB Ha HALIOHAIbHOMY PiBHI Ta po3po0KK CTaHGApTIB LMPPOBOI igeHTUPikaLii 2poMagsiHx.

BUKOPUCTAHHS LUTYYHORO iHTENIeKTy Ta QHA/IITUYHNX CUCTEM Gisl BUSIB/IEHHS! HOMAiN y (iHAHCOBMX TPAH3AKLIAX MOXe CTaTy
BAX/IMBUM KOMMOHEeHTOM 60pOTbOM 3 PIHAHCOBUMM 3104MHAMM. KPiM TO20, BAXJIMBIUM HAMPAMKOM MaibyTHIX gOCIgieHb € iHTe-
2pavisi TexHoozik 6/10K4eliHy B gep)aBHi PiHaHCOBI cepBicy 3 MeTOIO MigBULLEeHHS PiBHS MPO30POCTi Ta 3aXMCTY TPAH3AKLil Big BTPY-
YaHHs1 330BHi. CTBOPeHHS KibepiHppacTpyKTypu, CTiiiKoi go atak, € CTpaTe2iyHo BAXIMBIUM 3ABGAHHSM, sike MOTPebye CriibHMX 3ycusib
HAyKOBLiB, YPAGOBMX OP2AHIB i MiXXHAPOGHYMX MAPTHePIB. 3BAXAIOYM HA Cy4ACHI BUKIMKK, Lie 3aBJaHHS MoTpebye CrilbHNX 3YCHIIb.

Knio4oBi cnoBa: enekTpoHHi naatexi, nybnidHe agmiHicTpyBaHHs, kibepbe3neka, ungpposi GiHGHCOBI nocayau, gepxasHe
yNpaBiHHS, 6A0K4eliH, KpunToepapiuHMii 3XMCT, WTYYHWUI IHTeNeKT, ungpoBa igeHTUdikavis.

Summary. Introduction. Electronic payments are becoming an increasingly popular way of communicating between people,
companies, and the state. Digital financial transactions reduce administrative barriers, speed up the delivery of public services,
and make public administration more transparent. The introduction of electronic payment systems for paying taxes, administra-
tive fees, fines, and other services has become an important step in the development of the digital state.

However, the risks associated with cyberattacks, financial fraud, confidential data leakage, and manipulation of transactions
are increasing as access to public electronic financial platforms grows. This problem is especially important in the context of martial
law in Ukraine, as state payment systems may become a target of cyberattacks that could destabilize the country’s financial sector.

Thus, the study of problems related to the security of electronic payments in the field of public administration is an important part
of protecting the national cyber infrastructure, which requires the development of effective mechanisms to combat possible dangers.

Purpose. The purpose of the article is to identify the main risks faced by electronic payment systems in the field of public
administration, to analyze the mechanisms of protection against them, and to formulate recommendations for improving the
security of digital payments in the public sector.

Materials and methods. The research materials are: 1) legal acts regulating electronic payments and cybersecurity in
Ukraine; 2) international standards for electronic payment security; 3) studies by domestic and foreign authors on the protec-
tion of financial data in the public sector.

Theoretical generalization, formalization, analysis, and logical summarization of the results (formulation of conclusions)
were the scientific methods used to conduct the study. This comprehensive approach was created using these methods; it
includes systematic and comparative analysis, analysis of modern scientific sources and modeling of organizational and infor-
mation support for effective digital governance. In addition, specific cases of attacks on state-owned payment platforms were
considered. This made it possible to assess the effectiveness of existing protective measures and identify the main vulnerabilities
of electronic financial services under the control of public administration.

Results. The study found that electronic payments in public administration systems are an important part of the digital
state, but they are still exposed to many cyber threats. The analysis showed that the main dangers to public payment systems
are phishing attacks, personal data leakage, unauthorized access to financial resources, DDoS attacks, and manipulation of
payment transactions. In addition, it was noted that during martial law, the likelihood of cybercrime has increased significantly,
which requires strengthening of security measures.

The study confirmed that the implementation of international cybersecurity standards, the use of modern authentication
methods, the use of blockchain technologies to guarantee data integrity, and the automation of financial transaction analysis
using artificial intelligence determine the level of cybersecurity of electronic payments in the public sector. The analysis shows
that it is necessary to create a unified strategy for protecting payment services for the state. This strategy should be based on
a multi-level cybersecurity model and adaptive mechanisms for responding to cyber threats.

Discussion. Further research should be aimed at creating a comprehensive cybersecurity system for public electronic pay-
ments. The use of the latest cryptographic protection technologies, the creation of sophisticated threat monitoring systems,
and the expansion of opportunities for international cooperation in the field of cybersecurity are all examples of this. Particular
attention should be paid to improving legislation on digital payments and cybersecurity, creating a secure electronic payment
infrastructure at the national level, and developing standards for digital identification of citizens.

The use of artificial intelligence and analytical systems to detect anomalies in financial transactions can be an important
component of the fight against financial crime. In addition, an important area for future research is the integration of blockchain
technologies into public financial services to increase transparency and protect transactions from external interference. Cre-
ating a cyber infrastructure that is resistant to attacks is a strategically important task that requires joint efforts of scientists,
government agencies, and international partners. Given the current challenges, this task requires joint efforts.

Key words: electronic payments, public administration, cybersecurity, digital financial services, public administration, block-
chain, cryptographic protection, artificial intelligence, digital identification.
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Hoc'raHOBIca npo6saemu. [IIBunkuit po3BUTOK
(P POBUX TEXHOJIOTIH i BPOCTAHHSA 00CATY eJIeK-
TPOHHUX TJIATEIKIB € 03HAKAMU CYYACHUX CBITOBUX
(hiHaHCOBO-eKOHOMIUHUX TTO/ii. ¥ cdepi mybsiaHoro
agMiHICTPYBAHHSA BIPOBAPKEHHSA €JIEKTPOHHUX TLIa-
TIKHUX CHCTEM € BAXKJIMBUM KPOKOM [0 IMIIBUIIEHHS
ITPO30pPOCTi Ta eheKTUBHOCTI JIePKABHOTO YITPABJIiH-
HA. YpAAu 6araTboxX KpaiH aKTUBHO BUKOPUCTOBYIOTH
1 posi margopmu Ajid 6€3roTIBKOBOI0 PO3PAXyHKY,
CIUIATH TOAATKIB, IITpadiB, aMiHICTPATUBHUX 300PiB
i comiaspHux Bumiar. lle qormomarae ontumisyBaTu
IepoKaBHi (piHAHCH, TTOKPAIIUTH TOCTYII 10 TEePHKABHIX
TIOCJIYT 1 BMEHIIIUTH OGIOPOKPATIIO.

3 iHII10T0 60Ky, 3pOCTAaHHA BUKOPUCTAHHA €JIEKTPO-
HHUX TUIATEXKIB CyIPOBOKYETHCA 30LTBITEHHAM KiJThb-
KOCTI1 Ki0ep3arpos, AKi CTBOPIOIOTH CEPHO3HUN PUSUK
1A mepexaBHUX (pinaHcoBux cucrem. Kibeparaku Ha
TUIATIKHI CUCTEMU MOXKYTb IIPU3BECTH 0 (hiHAHCOBUX
BTpAT, KOMIIPOMETAITil ITePCOHAIILHUX TaHUX IPpoMa-
IAH 1 mecrabirizaltii po6oTu mep:kaBHUX ycTtaHoB. LA
mpobJieMa € 0COOJIMBO BAaKJIMBOIO B YMOBAaX BOEHHOIO
CTaHy Ta TOPUAHUX 3arpo3, KOJIU JeprkaBHi (GiHAHCOBI
CHCTEMH € IIJLII0 aTAK OPraHi30BaHUX KiOep3I0UMHHUX
T'PYII 1 BOPOKUX MEPKABHUX CTPYKTYP.

®dinanHcoBa iHQPACTPYKTypa cTae OLIIBII BPa3IUBOO
yepes BiJICYTHICTh €IUHUX IIPABUJI 3aXUCTY JIEPIKAB-
HUX €JIEKTPOHHUX IJIaTeKiB, HU3bKY 0013HAHICTb KO-
pUCTyBauiB PO MOTEHIIIIIHI PUSUKUA TA 00MEKEHICTh
pecypciB s 3a6e3rieueHHA Kibepoeaneku. [Tokparen-
Hs 6e3nexku NUQPOBUX IIATEXIB ¥ cepi mydriaHoro
agMIiHICTPYBaHHA BUMAarae BIPOBA/PKEHHA KOMILIEK-
cumux 3axomiB. Ili 3axoy BKITIOUAIOTH BITPOBA/IKEHHA
GararopiBHEBO1 ayTeHTHU(IKAIlIT, TOKPAIIEHHA CUCTEM
MOHITOPUHTY TPAHBAKIIiH, MOCUJIEHHA KOHTPOJIIO 3a
TIAIBHICTIO (DIHAHCOBUX ITOCEPEIHUKIB 1 BIIPOBAKEHHSA
CyJacHUX TEXHOJIOTiii Kibep3axucty. Takum dmHOM,
MUTAHHA 0€3MEeKN eJIEKTPOHHUX MJIATEKIB Yy IyOIiuHO-
My agMiHiCTpyBaHHI Ha0yBae CTPATEriYHOro 3HAUYEHHA
Ta moTpedye BceGIUHOr0 MOCTIIKeHHA, 1100 CTBOPUTH
eeKTUBHI METOIY 3aXUCTy TA MIHIMIi3aIlil pUSUKIB
(inaHcoBUX Ta iHpOPMAIIHHAX 3JIOUNHIB.

Amnatiz ocTaHHIX OOCJTiIKeHb 1 myoGirikamii. Ha-
VKOBIIi B YKpaiHi Ta 32 KOPIOHOM aKTUBHO JI0CIT/IFKYIOTh
rpobJieMu 6e3MeKH eJIEKTPOHHUX ILJIATEKIB Y ITy0IIiIHOMY
anMimicTpyBaHui. BoHu 30cepemKyoTheAa Ha UM POBiit
Oesmelri, KOHTPOJII eJIEKTPOHHIX (DIHAHCOBUX TPAH3AKIIIIA,
BIIPOBa/PKEHHI CyYaCHUX TEXHOJIOTIH 3aXUCTY Ta OI[iHITI
BILUTUBY Ki6epa3arpos Ha Jep:KaBHI IUIATI?KHI CUCTEMU.

Y crarti €Brena JKusuio «AxryasbpHi mpobaeMu
Kibepbe3IleKy B CUCTeMaxX eJIEKTPOHHUX KOMYHIKaIin
YYaCHUKIB (PIHAHCOBOIO PUHKY YKpaiHU 3 ypaxyBaH-
HAM MIXKHAPOAHUX MIPAKTUK Y Il rajIysi» aHaJIi3yeThCA
CyJacHUI cTaH KibepOesreky (piHAHCOBUX KOMYHIKAITii
B YKpaiHi Ta HiJKPeCIIEThCSA HeoOXITHICTh BIIPOBA-
[LKeHHs HAIllOHAJIBHUX CTAHOAPTIB Kibepbesmneku, 1moo
3aXUCTUTU eJIEKTPOHHI r1aTexxi [1].

Y ceoiii mouorpadii «Pinancosi TexHoorii» OeHa
IBamiBua BepeciiaBceka Ta Aampiit IBanosuu [Myseit
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TIOCJTIFKYIOTh BIUTUB (DIHAHCOBMX TEXHOJIOTII Ha MOJIep-
HIBaITiI0 eKOHOMIKHK Ta (PiHAHCOBOI CHCTEMU YKpaiHU.
ABTODPH TTIKPECITIOIOTE BAYKIITUBICTD ITU(MPOBOI Ge3ITeKn
B yMOBax 3pocTarouoi nudposisarrii [2].

Y crarTi «YIIpaBiiHHA OiAJIBHICTIO (paxiBIliB 3 Ki-
OepOesnexku B yMOBaX MMOBHOMACIITA0HOTO BTOPTHEHHA»
JI.B. Masguug ta 3.I1. [IBystiT posriiamaiTb MUTAH-
HA YIPaBJIiHHA Ki0ep0e3neKo B yMOBaX BiMCHKOBUX
KOH(JIIKTIB, HIIKPEC/IIOI0YN BAKJINBICTD ITiATOTOBKM
KBaUTi(DIKOBaHMX ITPAITIBHUKIB JIJIS 3aXUCTY [IePKaABHIX
WIaTiKHUX cucteM [3].

JlocTimHUKY TakoK 3BepTal0Th yBary Ha 0esnexy
eJIEKTPOHHUX ILJIATEXIB HAa MiKHaApoaHOMY piBHI. Op-
raHizaIiag eKOHOMIUHOTO CITIBPOOITHUIITBA TA PO3BUT-
ky (OECD) amaJrizye MmeToqu MiBUIIEHHS CTIHKOCTI
1 poBuxX (PiHAHCOBUX CHCTEM YKPAIHU Ta IIPOIIOHYE
CyJacHi TexXHOoJIori1 3axucty [4].

Taxum yrHOM, aHAJI3 MOCIIIKEeHDb CBIIYUTDL IIPO
Te, 0 JJ1A 3a0e3neueHHA KibepOes3rneKku eJIeKTPOHHUX
IJIATEXKIB y MyOJIIYHOMY aaMiHICTPyBaHHI HEOOXiTHO
BUKOPUCTOBYBATH KOMILUIEKCHUH MiAXi/T, AKUI BKJIFOUAE
PO3POOKY HAIIOHAJIILHUX CTAHIAPTIB, BITPOBAKEHHA
CYyYacHHUX TEXHOJIOTI 3aXUCTy Ta HaBUAHHSA KBaJTi(i-
KOBaHUX (paxiBIliB y cdepi kibepOesmern.

dDopmyaoBaHHA wijei crarti. Mera craTTi mo-
JArae B TOMY, 11100 BUBHAUYUTH OCHOBHI 3arpo3u 0eamnerri
€JIEKTPOHHUX IUIATEXKIB ¥ cHCTEeMaX IIy0JIiTHOTO aaMiHi-
CTPYBaHHA, IIPOAHAJIIZyBATH CYYaCHI METOIU 3aXUCTY
IUX IJIATEKIB 1 PO3POOUTH IIOPALHU MO0 IIIBUIIEHHS
Ki0epbesIiexy aep:kaBHuX (hiHAHCOBUX ILIAT(OPM, 0CO-
GJIMBO Mif] Yac BOEHHOTO CTAHY.

Buxkinan ocHOBHOro Marepiasy. 11106 3po6uru
JlepsKaBHI MOCJIyTU 0iJIbIl e(DeKTUBHUMMU, 3po6uTH (i-
HaHCOBI omeparii 6ibi1 ePeKTUBHUMHU Ta 3POOUTH
aMIHICTPATUBHI MPOIlecu GiJIBII ITPO30PUMHU, CyUaC-
HUI eTar PO3BUTKY [AEPIKaBHOTO YIIPABIIHHSA Xapak-
TepPU3yeThbCSA AKTUBHOI0 ITU(POBOI0 TPAaHCHOPMAIIIiEr0.
BrpoBagxeHHs eJIEKTPOHHUX ILJIATEXKIB Y CUCTEMY IIy-
0JIIYHOTO aIMiHICTPYBaHHA 0yJI0 BaKJIUBUM KPOKOM
Y IIbOMY HAaOPAMKY, OCKLIBKH I1€ I03BOJISE TPOMAAHAM
1 KOMIIaHIAM IPOBOAUTH (DIHAHCOBI omeparii MBU/IIIIE,
3pyuHille Ta 6e3revHiIe.

Iudposisalria dinaHcoBUX orepariiil y Jep:raBHO-
My CEKTOPi IPU3BOIUTH 0 HOBUX ITPOOJIEM, 0COGJIMBO
y cepi Kibepbesriexy, He3BAKAIUN HA YHCJICHHI T1e-
peBaru. Y 3B’s3KYy 3 3pOCTAI0UNMU PUSUKAMU ITaxpaii-
CTBa, Kibeparak, BUTOKY IePCOHAJIBHUX JaHUX 1 IMOBIp-
HICTIO 3JIOBKUBAHHA aIMiHICTPATUBHUMU PeCypcamMmu
HEeOoOXiTHO BUKOPUCTOBYBATH CydacHi TEXHOJIOTII 3a-
xucty. Ile 0co6siMBO BasKIMBO 3apas, KOJiu B YKpaiHi
TPUBAE BillHA, OCKLIBKU POCIHIChKA arpecis mocTaBuia
iz 3arposy (iHaHCOBY cTabiabHICTD KpaiHU, BKIIIOYA-
I0UM I[LJIECIIPSAMOBAHI aTaKyu Ha OeprKaBHI ILIATLKHI
cucTeMu, 6AHKIBCHKI YCTAHOBY Ta €JIEKTPOHHI CEPBICH.

B ymoBax BiliHU Aep:KaBHI eJIeKTPOHHI (hiHAHCO-
Bl TLIATHOPMU CTAU HE JIUIEe 3ac000M OIIaTh, a H
BayKJIMBOIO YACTHUHOIO COIIaJILHOIO 3abeareueHus. I'po-
MAaJsIHU MOKYTb [JUCTAHIIIHO OTPUMYBATH BUILIATH,
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JIOTIOMOTY JIJIs1 BHYTPIIITHBO TIEPEMITI[EHUX 0Ci0, KOMIIEeH-
carfii Ta cyocumii 3aBOAKHU ITU(PPOBUM TEXHOJIOTLAM, SKI
€ JKUTTEBO BAXKJIMBUMU Y MEPi0OJ] TYMaHITAPHOT KPU3U.
OpHak IPOTUBHUEK AKTUBHO BUKOPHCTOBYE Kibep36poro,
1100 mecTabiiidyBaTH 110 cucTeMy. ¥ 3B'SI3KYy 3 MACOBHU-
mu DDoS-arakamu, cripo6aMu IepexoIIeHHA TPaH3aK-
mith 1 MaHIOYJIAMiAMYA 3 GIHAHCOBUMU TAHUMU YPAOU
TIOBMHHI BIOCKOHAJIIOBATH CBOI CCTEMU 3aXKCTY Ta [0-
TPUMYBaTUCA MI3KHAPOIHUX CTAHIAPTIB KibepOesneku.

Ki6epamounHIli HEOQHOPA30BO aTaKyBaIu yKpaiH-
CbKY (DiHAHCOBY CHCTEMY B OCTAHHI POKH, 3IIHCHIOIOUN
MacimTabHi aTaku Ha 0aHKIBCHKI cepBicU Ta [AeprKaBHL
miarikHi mwiargopmu. OgHUM 13 HAUTYUIHIITNX BUATIAM-
kiB 6y;ra DDoS-araka na Mouo6ank y 2022 porri, Axa
3yIUHUJIA OHJIAH-0AHKIHT 1 3a0/I0KyBaJia IJIATEXI.
ITepeBanTa)KE€HHA CcepBEpPiB CIIPUYMHUIIO 3HAYHI HE3-
PYYHOCTI AK 1A 6i3HeCy, Tak i AJis TpOMaAH, OCKLIb-
K{ KOPUCTYBadi He MOIJIM OTPUMATH [IOCTYI JI0 CBOIX
PaxyHKiB, OILIaYyBaTU YU IlepecuyiaT rpoimi. [Hmi
koMepIiiiai 6anku, Taki AK [IpusarBauk 1 OmanbaHk,
TaKoK Oysiu 00’ eKTaMu MONiOHMX arak. BoHu mocraBu-
JIA TiJT 3arpo3y OHJIAMH-0AaHKIHT 1 CUCTEMU IIPUNOMY
IJIATEKIB Uepes3 TepMiHAaJIH.

Ki6epsmounHili BUKOPUCTOBYIOTH (DIIIIMHTOBI CXEMH,
1100 OTPUMATH AOCTYII [0 IEPCOHAJIBHUX JAHUX TPoMa-
s, kpim DDoS-arak. OguuM i3 IpUKJIafiB € MacITas-
Ha (QIIIHTOBA KaMITaHis, CIIPAMOBaHA HA KOPUCTYBAYIB
cucremu «[lisi», y AKiM 11axpai CTBOPIOBAIH ITIPOOIIeH]
caiiTH 1A KpagiKKy 0aHKIBCHKUX PeKBisuTiB. Bouu Bu-
KOPHCTOBYBAJIH COITIAJIBLHY 1HIKEHEPito, 00 MepeKoOHATH
JIroieil BBOAUTH CBOI [IaHIi, 100 BOHU HIOUTO OTPUMAJIH
rpotiri, aje Hacopap/i BOHU BTPATUIN IPOIIIi.

KouTposs Hag TpaH3aKIliAMYA B IepKaBHUX ILjI1a-
TLKHHX CHCTEMAax € Ie OHIM TUIIOM aTak, AKUHA cTaB
oinpm nomupenuM. Hanpurnan, y 2023 pori 6ymo Bu-
SBJIEHO BUIIQ/IKU ITIIMIHU PEKBI3UTIB Mif] Uac nepepaxy-
BaHHA COI[IAJILHUX BUILIIAT; 1€ T03BOJINJIO 3JIOBMUCHU-
KaM TepeaipecoByBaTH T'POIIIi HA MIAXPatiChbKi PaXyHKH.

3axuCT IMepCOHATBHUX JTaHUX TPOMAJISAH 3aJIUIIA-
€ThCS SHAYHUM BUKJIMKOM. 3JI0M €JIEKTPOHHUX PEECTPiB
MosKe OyTH AysKke WMIKIIJIMBUM, 30KpeMa [JiaA 6e3meKu
BIiCbKOBUX a00 0cCi0, AKi repefyBarTb HA TUMUYACOBO
OKYITOBAHUX TEPUTOPIAX. SMIIIHEHHSA CTIHKOCTI ep-
JKABHUX TUIATLKHUX ILUIAT(OPM 3aJI€KUTH BiJ BITPO-
Ba/IKEeHHsA 0araTopiBHEBOI ayTeHTHU(DIKAIlil, BUKOPHU-
CTaHHA KpUnTorpadgiuHux MeTOmiB mu(pyBaHHS Ta
BUKOPHUCTAHHSA IIITYYHOTO 1HTEJIEKTY JIJISA Bi/ICTEKEHHS
TPaH3aAKITI.

B Vxpaini 6y0 BKUTO HUBKY 3aX0[iB, 11100 3MEHIITH-
TH HMOBIPHICTh aTaK 1 MiIBUIIUTU 0€31eKY JePKaBHUX
eJIEKTPOHHUX TLIATEXKIB. BiblricTs mep:xaBHUX 1 ¢i-
HAHCOBUX ILIAT(OPM IT0YAJI BUMATATUA TBOMAKTOPHY
aBrenTudikamio (2FA) nia maTBepopKeHHA 0co00U KO-
pucTyBaua, 110 3HAYHO YCKJIQTHIIIO HECAHKITIOHOBAHUA
mocTyt oo ¢inaHcoBux mauux. Kpim Toro, BUCOKOTEXHO-
JIOTIYHI KPUIITOTPadivuHi aJIrOPUTMHU AKTUBHO 3aCTOCO-
BYIOTBCSA [IJIA MIU(PYBAHHA JAHUX i Yac iX mepemavi
MiK KOPUCTyBauyeM i cepBepoOM.

s mipBuineHHs piBHA KibepOesmnexu y cdepi my-
OJTIIUHOTO aAMIHICTPYBAHHA HEOOXITHO ITPOJOBIKYBATH
BIIPOBQ/IPKYyBATU HOBITHI TEXHOJIOTI1 Ta BAOCKOHAJTIOBA-
™1 perynaTopHy 6a3y. IIlo6 rapanTyBaTu He3MiHHICTh
1 IIPO30OPICTD AeP:KaBHUX ILJIATEKIB, IelleHTPaTI30BaHI
peecTpu, 3acCHOBaHI Ha 0JIOKYElHI, YHEMOKJIIUBIIATH
MaHIMyJIALIT 3 TPAH3AKIIAMU.

Kpim Toro, BKkpaii BaKINBO aKTUBHO CTBOPIOBATHU
aBTOMATH30BaHI CUCTEMU pearyBaHHA Ha 3arposu. Lli
CHCTEMU MOKYTb aHAJTIZyBaTH Mi03Pisi hiHAHCOBI oOIIe-
palrii B peKuMi peaJibHOTO Yacy Ta HeraiHo 0JIOKyBaTu
MOTEHIIAHO MIaXPalichbKi TPaH3aKIii. 3ampoBaIKeHHA
JIONATKOBUX MEPEBIPOK JiAd He6aHKIBCHbKUX YCTAHOB
JIOTIOMOJKe 3MEHIIINTH IMOBIPHICTh IIaXpaicTBa.

SMiHeHHA MIKHAPOMHOI coiBmparii y cdepi Ki-
OepOesneKy TAKOXK € BaKJIMBUM HAIIPAMOM, OCKLIbKHI
1€ J03BOJIUTH 0OMIHIOBATHUCA [IOCBI/IOM 1 iHTErpyBaTU
HaWKpAaIli CBITOBI MPAKTUKU 3aXUCTy JTaHUX. YIOCKO-
HaJIeHHA 3aKOHOIABCTBA [OJIf BiAIIOBIIHOCTI MIsKHAPOI-
HUM craHgapram Oesmeku, TakuM Ak PSD2 ra GDPR,
TIOKPAIUATE 3aXUCT JAHUX I'POMAJIAH.

Takum yHOM, HE00XiTHO TPOIOBIKYBATH PO3BUBATH
cucTeMu KibepOes3neKku, BUKOPHUCTOBYBATH HOBI TEXHO-
JIoTii Ta ITOCUJIIOBATH PEryJIIOBAHHA, 11106 e(DeKTHBHO
3aXUCTUTH JIeP:KaBHI (DiHAHCOBI cepBicH Bif MOTEHITIH-
HuX Hebe3mek. ¥ cepi mybIiuHOr0 agMiHICTPyBAHHA
JiIie KOMIUIEKCHUH IIiIXi/] MOKe FrapaHTyBaTH 6e3rexy
Ta cTablIbHICTh MU(PPOBUX ITLIATEKIB 1 MiHIMIZyBaTH
PUSUKHN KiOE€P3JIOUMHHOCTI.

OueBnHo, 1110 00MeskeHe (piHAHCYBAHHA € OCHOBHUM
BUKJIMKOM [IJIS1 BIPOBAYKEHHA OHJIAWH-TLIATIKHUAX
cucteM y nyo6siuHoMy agMminictpyBaHHi. Ile pobuts
PO3pOOKY Ta iHTeTpaIliio Cy4acHUX TEeXHOJIOTIUHUX Pi-
IIeHb CKJIaHOK. EKOHOMIUHI Tpo6JieMu, CIpUYNHEH1
BifHO0, 3BMYIIIYIOTD [IEP/KABY CIIPAMOBYBATH Pecypcu
Ha 060pOHHI Ta COIiaJIbHI HOTPEedH, He MATPUMYIUN
mudpoBi iHiniaTueu. BogHouac BaXKJIMBUM 3aJIHINA-
€TbCSA MMUTAHHA 3aJIyYeHHS aJbTePHATUBHUX [IKepeJT
(inaHCyBaHHA, TAKUX AK IPAHTH (PIHAHCOBUX OPTaHi-
3alliil, Jep:KaBHO-IIPUBATHE [TAPTHEPCTBO TA TeXHIUHA
JIOTIOMOTa 3a KOPAOHOM, AKa J03BOJIMJIA O TPOIOBIKY-
BATU PO3BUTOK ITM(PPOBUX (DIHAHCOBUX IIOCIIYT ¥ JIep-
JKaBHOMY CEKTOPI.

OkpiM mpo0iieM 3 rpomnMa, € 6araTo TeXHIYHUX
Hepenrkoy. YIpoBasKeHHsA eJIEKTPOHHUX TLIaTEKiB
y JIep:KaBHOMY YIIPaBJIiHHI 3HAYHO YCKJIQTHIOEThCSA Opa-
KOM 1H(PaACTPYKTYPH, 3aCTAPLINMU iH(OPMAI HHIMHA
crcTeMaMu Ta 00MeKeHuM IocTyIioM Ao IHTepHery,
0COOJIMBO B CLICBKMX Ta MPU(PPOHTOBUX paiioHaX.
3rigHo 3 DOCIIiAKeHHAMU, OHOBJIEHHA IIM(POBOI 1HE-
PaCTPYKTYPH € *KUTTEBO BAIKJIUBUM J1J1A 3a0e3rmeueHHA
IOCTYITHOCTI IHTepHeT-ILUIATIXKHUX IIOCJIYT Y BCIX peri-
OHaxX KpalHU.

He menm cepitosHuUM BUKJIHKOM € ITePEITKO/IH,
MOB’sI3aHI1 3 opraHisarfiero Ta yrpasiainaaM. Pos6a-
JIAHCOBAHICTH mporiecy MudpoBisallii BHHUKAE uepes
BIJICYTHICTb €IUWHOI cTpaTerii po3BUTKY ITU(PPOBUX
TJIATEKIB y MEePKaBHOMY CEKTOPI Ta (hpparMeHTapHiCTh
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3akoHomaBuoi 6asu. HaABHI mpaBmiia, 1110 PeryJIooTh
eJIEKTPOHHI (DiHAHCOBI omeparlii, 4acTo He BIAIIOBIIAI0Th
Cy4YyaCHUM CTaHAAPTaM 1 He BPaxXOBYIOTh MiKHAPOIHI
CTAaHAAPTH Kibepbesneku. SoKpeMa, HeoOXiIHO ITOCHIIH-
TH 3aKOHOIaBCTBO II0/I0 3aXUCTY MEePCOHATBHUX TAHUX
1 60poTEOM 3 KIOEP3I0OUNHHICTIO, 11100 3POOUTHU Jep:KaBHL
BeO-caiiTu 6e3neUHUMU.

Hemocrarua mudposa rpaMOTHICTS TPOMAJISH 1 Aep-
’KaBHUX CJIYKOOBIIIB € IIle OTHUM 3HAYHUM (PaKTOPOM,
[0 TIEPEIIKO/PKAae PO3BUTKY €JIEKTPOHHUX IJIATEKiB
y oyOJridHOMY agMiHicTpyBaHHI. Bararo jroneii mpogos-
JKYIOTh Bi[llaBaTy MepeBary 3BUYaiHUM (PiHAHCOBUM
oreparisaM yepes HeIoBipy /10 IM(PPOBUX CEPBiciB a60
roraHe po3yMIiHHS TOTO0, AK BOHU IpaiioTb. Kpim Toro,
JlepsKaBHI YCTAHOBU CTUKAITHCA 3 TIPO6JIEMOI0 HecTaui
KkBasTihikoBaHUX mpariBHuKiB y cepi I'T Ta kibepbesrre-
ku. Ile po6uTh po3pobKy Ta BIIPOBAMKEHHA e(PeKTUBHIX
M(POBUX PIIlIeHb OLIBII CKIAMHUM 3aBHAHHAM. STiIHO
3 IOCJIIKEeHHAMM, OIHICI0 3 OCHOBHUX IPUYNH Heedek-
THUBHOCTI MU(PoBUX pedopM € medinuT creriaiicTis
y cepi my6iriuHOr0 agMiHICTPYBAHHS.

Omxe, IJIA IIOIOJIAHHA IIUX IIPO0JIEM IIOTPI0EH KOMII-
JIEKCHUH TAXif, AKAH BKIIF0OUaE (PiHAHCOBY MATPUMEKY
UPPOBUX 1HIIIATHUB, MOAEPHI3AIII0 TEXHOIOrYHO1 1H (-
PaCTPYKTypH, YIOCKOHAJIEHHSA HOPMATUBHO-TIPABOBOL
06asu Ta MigABUINEHHA PiBHA [MUMPOBOI IPaMOTHOCTI
HaceJIeHHS TA MPAI[iBHUKIB [eP:KABHOTO CEKTOPY. 3aB-
IAKA CUHXPOHHOMY BUDINIEHHIO [TUX TTP00JIeM MOMKHA
IOCATTH BICOKOI'O PiBHA e(eKTHUBHOCTI Ta 6e3IIeKn aep-
SKaBHUX OHJIAWH-TUIATIKHUX CHUCTEM, IO CIIPUATAME
PO3BUTKY ITM(MPOBOr0 IIyOJIIYHOTO aqMiHICTPyBAHHA.

BucHOBKH i II€epCHEKTHBH MOJAJIBIIAX TOCJIi-
mKeHb. TakyuM YMHOM, BIPOBAIMKEHHA €JIEKTPOHHUX
IUTATLKHIX CUCTEM Y cepi Iy6I1iuHOro afMiHiCTPyBaH-
HA € BAXKJIMBMM eTaIioM IrppoBoi TpaHchopMalriii gep-
JKaBHOTO yIipaBiiHHA. Li cucTeMu moOKpamyoTh AKICTh
(biHAHCOBUIX ITOCIIYT, SMEHIILYIOTh GIOPOKPATIIO Ta POOIATE
(hinancosi oneparii 6Lk IIpo3opumu. OoHAK HegocTaT-
He (piHAHCYBaHHA, TEXHIUHI 00MeKEeHHS, PeryJIATOPHI
MPOTaJIMHU Ta HUSLKUU PiBeHb IU(PPOBOI TPAMOTHOCTI
HaCeJIeHHA — I1e JIeAKl 3 IIPo0JsIeM, AKI IePEIIKOIKAI0Th
u@poBizallii. YCyHeHHSA IMX MEPEIKol] € He0OXiTHO0
YMOBOIO CTBOPEHHS Ha/IiiH01, 6e3meuHoi Ta e(peKTUBHOI
CHCTEeMHU eJIEKTPOHHUX IIJIATEKIB I JePrKaBHUX ITi-
seii. Kojiu BoHU 3HAIOTH PO mpolJieMu KibepOesneKu,
TOTEHITIHHI 3arposu maxparicTBa Ta HeqOoJIKN (PiHAH-
COBOI 1H(PACTPYKTYPH, [IePsKaBU MOXKYTh 3MIiHUTH CBOI
iCHyI0Ui 3ac00UM 3aXMCTy Ta CTBOPIOBATU Kpallli MOAEJTi
VIIPaBJIIHHA eJIeKTPOHHUMU (DIHAHCOBUMHU TIOTOKAMH.

HocaiskeHHA TIOBUHHI 30CEPEIUTUCA HA BIIOCKO-
HaJIeHH] 3aKOHOAABCTBA 100 IIU(PPOBUX (PiHAHCO-
BUX omepariii, kibepOesreri eJIEeKTPOHHUX ILJIATEKIB
1 MiABUIMEHH] 0013HAHOCTI I'POMAaIAH II[0I0 6e3IeUHO-
0 BUKOPUCTAHHSA [ePKaBHUX OHJIAMH-cepriciB. Kpim
TOT0, BUBYEHHA MIKHAPOIHOTO TOCBIIY IMpPoBUX (i-
HAHCOBUX TEXHOJIOIH 1 MOMKJIMBOCTEH IX amanTaliii 10
YKpaTHCBKUX peastiil € BayKJIUBUM HaTpsaMoM. Po3pobka
KOMILJIEKCHOT'O ITiIX0/TY /I0 OI[iHKM €(peKTUBHOCTI BITPO-
Ba/IKeHHA €JIEKTPOHHUX HJIaTiDKHI/IX CHCTEM O03BOJIUTH
He JIUIIe MOKPAIIUTU iXHIO POOOTY, ajie i BUSHAUUTHA
HaMKpali IJIAXY I0AJIbIIol rppPoBidallii gep:Kas-
HOT'0 yIIPABJIiHHA.
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BUKOPUCTAHHS LUTYYHOTO IHTEJEKTY B AYAUTI:
[LOCBIJ, BEJIMKOT YETBIPKMU

USING ARTIFICIAL INTELLIGENCE IN AUDITING:
THE EXPERIENCE OF THE BIG FOUR

EKOHOMIYHI HAYKMH

AHoTauif. Y cTaTTi NpoaHanizoBaHo BNPOBAGKEHHs TeXHOMORIN WTy4HOR20 iHTenekTy (LUI) B ayguTi Ta ix BMnB HA Cy4acHi
aygutopcbki npoueck. OCHOBHA yBa2a NpUGINAETbCA po3271gy MOXAMBOCTeN LU gns nigsuLLieHHs TOYHOCTI NepeBipoK, aBTo-
MaTM3auii pyTUHHUX 3aBgaHb | BJOCKOHANEHHS] MeTOgiB OLiHKM (iHaHCOBUX PU3NKIB. AKTYQ/IbHICTb GOC/IgKeHHS 3yMOBeHa
LWBMJKMUM BIPOBAG)XKEHHSIM LiMPPOBIMX TeXHON0RIN Y cPepi ayguTy, Lo BUMazae aganTawii go Cy4acHnUX BUKANKIB Ta NigBULLEH-
HSl IKOCTi aygUTOPCbKMX MOCTy2. MeTolo goC/igKeHHs € OLiHKA eeKTUBHOCTI 3aCTOCYBAHHS naatgopm LI B ayguTopChKii
giIbHOCTI Ha NPMKAAgi KOMMAHIN «BemKoi YeTBipkn» (PwWC, Deloitte, EY, KPMG). Y xogi gocnigxeHHsi npoBegeHo aHani3 K-
YOBMX ACIMEKTIB BUKOPUCTAHHA LUII B ayguTi, BU3HAYEHO 1020 BIIMB HA AKICTb ygUTOPCbKMX MpoLiegyp, d TAKOX BUAB/IEHO
OCHOBHI BUKIMKW TA pU3NKKM, MOB'A3AHI i3 3aCTOCYBAHHAM A20pUTMIB. Ha OCHOBI MOPIBHSHHS NIGX0QiB KOMMAHIA «BeanKoi
YeTBipKkM» 3aNPONOHOBAHO PeKOMeHgaLii g BJOCKOHA/IeHHs NAATHopM Ta nigBuiLieHHs ePekTUBHOCTI poboTy 3i LI B ayguTi.

KntoyoBi coBa: asTomatusauis, aygut, «Bennka YeTBipka», MALLMHHE HABYAHHS, UM@POBA TPAHCHOPMALLS, LUTYYHUI IHTENEKT.

Summary. The article is analyzing the implementation of artificial intelligence (Al) technologies in auditing and their impact
on modern auditing processes. The main attention is paid to considering the possibilities of Al for increasing the accuracy of
audits, automating routine tasks and improving methods for assessing financial risks. The relevance of the study is due to the
rapid introduction of digital technologies in the field of auditing, which requires adaptation to modern challenges and improving
the quality of audit services. The purpose of the study is to assess the effectiveness of the use of Al tools in auditing using the
example of the Big Four companies (PwC, Deloitte, EY, KPMG). The study analyzed key aspects of the use of Al in auditing, de-
termined its impact on the quality of audit procedures, and identified the main challenges and risks associated with the use of
algorithms. Based on a comparison of the approaches of the Big Four companies, recommendations are proposed for improving
platforms and increasing the efficiency of working with Al in auditing.

Key words: artificial intelligence, automation, audit, Big Four, digital transformation, machine learning.

«Besmka uerBipka» (PwC, Deloitte, EY Ta KPMG) ak-
TuBHO 3acTocoByoTh IIII B aynuTi, BUKOpHUCTOBYIOUU
IHHOBALHI IIaT(OPMHU AJIA aBTOMATH3ALII1 [IEPEBIPOK,

I l OCTaHOBKA npoGyieMu. CyuyacHuil ayJuT CTUKA-
€ThCA 31 3POCTAIYNMU BUKJINKAMU, [10B A3aHIUMU
31 CTPIMKOIO IiIKUTAII3AI[1€0 eKOHOMIKH, 3POCTAHHAM

obcsariB iHAHCOBUX Ta He(hiHAHCOBUX JAHUX TA HEO00-
XITHICTIO MIIBUIIEHHSA e(DEeKTUBHOCTI ayqUTOPCHKUX
mporenyp. Tpaguiliiini MeToqu ayquTy, 3aCHOBaHI HA
BUOIpKOBOMY aHaJIi3l JaHUX 1 JIIICBKOMY CY/I:KeHHI,
He 3aByK/IU Bi[ITIOBIIaI0Th BUMOTaM Cy4YacHOro 6i3Hec-
CepefoBUIIa, e OIlepallii CTalTh CKIAMHIIINMU, a PU3H-
ku — puaamiunimuyuy. 11 BigkprBae HOBI MOKIIMBOCTL
IUIA ayTUTOPCHKUX (hipM, JO3BOJIAOUN IM aBTOMATH3YBA-
TH aHAJTI3 BeJIMKUX 00CATIB IaHUX, BUSABIEHHA aHOMAJTII
Ta OI[IHKY PUBUKIB y PEXKUMI peabHOro yacy. 30Kpema,

20

IIPOTHO3YBAHHA (DIHAHCOBUX PUSUKIB TA BIOCKOHAJIEHHS
cucrteM KoHTpoI0. Bogaouac Bukopucranusa 111 B ay-
IUTI CTaBUTh HOBI BUKIUKNA. OCHOBHUMU ITUTAHHAMU
€ aJIrOPUTMIYHA IIPO30PICTh, HEOOXIAHICTD ITiA3BITHOCTI
pesyJIbTaTiB, PEryJIATOPHI 00MEeKeHHA Ta JOTPUMAaHHSA
craugapTiB npodecitinoi eruku. Kpim Toro, aymuropu
CTUKAIOTHCA 3 IIPO0JIEMOI0 agaIlTaIfii TpaguIfiiHux
METOIB ayqUTy /10 HOBOI IU(PPOBOI peaIbHOCTI, 110
BUMarae 3MiH y TiX0ax /0 OI[iHKY JTOKAa3iB, YIIPaBJIiH-
HA pU3VWKaMU Ta HaBuaHHA. ToMmy aHauris Brutusy 1111
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Ha ayJuT Ta OI[iHKA TPAKTUYHOTO JTOCBIAy KOMITAHIi
«BEJIMKO1 YETBIpKW» € aKTyaJIbHUM 3aBHAHHAM JJIA
BUABJIEHHA e()eKTUBHUX MEXaHI3MiB BITPOBAMKEHHS
I POBUX TEXHOJIOTIH B ayUTOPCHKY chepy Ta BU3HA-
YeHHA ILIAXIB 1X MOJAJIBIIOr0 PO3BUTKY.

Anajtia ocTaHHIX HOCTimKeHb i myO/ikarii.
Y cyuacHUX IOCITIKEHHAX Y cepi ayIuTy BeJIUKY yBary
OpuAUIATs BuKopucransio 111 qyis aBromarusariii ay-
IUTOPCHKUX IIPOIIENYP, BUABICHHA (DiHAHCOBUX aHOMA-
JTi#1 1 migBuUIneHHsA e)eKTUBHOCTI ayauTy. Jlesaxi HayKoBi
Po0OTH IPUCBAYEHI IIepeBaraM MAaIIMHHOT0 HaBUaHHSA
B IIPOT'HO3YBAaHHI PUSUKIB 1 TPobieMaM, 0B I3aHUM 13
TIPO30PICTIO AJITOPUTMIB 1 PETYJIATOPHUMU 00MEKEeHHSA-
mu. Taki Haykosii Ak Alsulami F. [3], Dong M. M. [2],
Stratopoulos T.C. [2] Ta Wang V.X. [2] mocmimkyoTs
cyuacHi texuosorii IITT Ta BopoBamKeHHsA iX y PisHi
cepu sxuTTA, 2 Babayeva A. Ta Manousaridis N.D. [4],
Lakatos L. P. ta Wassie F. A. [1] gocmimky oTs ix BILUTUB
Ha OyXraJITepcbKUi 00JIiK Ta ayauT.

Takowk, BiTuM3HAHI aBTOPH, Takl AK ['osoBuak I'. B.
ta Cxpunuauk C.B. [5], Ilepuenko A.I. [10], Ta i,
mocimkyoTs Bukopucrtanua 1. ¥V cBoiii po6oTi
«Crpareria po3BUTKY WITYYHOTO iHTEJIEKTY B YKpai-
Hi» A.I. IlleBueHKO pO3IJIAIaE MepeayMOBU TA HAYKOBI
3acaau crBopeHHsA ctparterii po3Butky 111 B Ykpaiwi,
a TAKOK 3aco0M Ta MUIAXY 1i e(PeKTUBHOI IMILIEMeH-
rarrii, Tomi Ak . B. IN'ososuak ta C. B. Ckpunuuk y po-
6oti «IHTErpamia posyMHUX TEXHOJIOTIHM Ta IITYYHOI'0
1HTEJIEKTY B OyXraJaTepChbKUil 00JTIK: KJIIOUOBI aCHEKTH
mudpoBoi pesoJiolii» — Bruius 1111 ma aBromarusa-
I[if0 00JIIKOBUX IIPOLIECIB, IMIIBUIIEHHA X e(DeKTUBHOCTL
Ta 3a0e3neuyeHHA HagiiHOCTI (hiHAHCOBOI 3BITHOCTI. ix
HAYKOBi po00TH OMUCYIOTH ITPOOJIEMU Ta TTEPCHEKTUBUA
BrpoBamienua 111, 3okpema 11010 BUABJIEHHA aHO-
MaJtiii, OI[iHKYM PUSBUKIB Ta 3a0e3meueHHsa TP030POCTi
ayIUTOPCHKUX IpoIlenyp. AHaria HAyKOBUX J3Kepest
MIATBEP/IKYE, 1110 KOMITaHI1 «BEJIMKOI YeTBIPKIU» aKTUBHO
BrpoBakyoTh 11 B ayauT, 1110 Jomomarae iM CKOpo-
TUTH Yac ayJUTy 1 MIBUIIATU HOTO AKICTh.

ITomrpu sHauHMIT 06CAT HOCTIIKEHD, IIPUCBAYCHUX
sacrocyBauHio III1 B aynuTi, 6araTo KJIH0Y0BUX MUTAHb
3aJIUIIAITHCA HEJOCTATHBO BUBUEHUMHU. 30KpeMa,
BificyTHIil yHi(iKOBaHUIA ITIIXIT 10 OIIIHIOBAHHA e()eK-
tuBHOCTI ajiropurmiB I y BusaBneHHI pU3UKOBAHUX
yroj i BUnajakiB maxpaiicra. Takox HeBUPINIEHUM
3aJIHIIAETHCA TUTAHHA BiIIOBIIAJILHOCTI 34 PIIlIEeHHs,
yxBasieHi Ha ocHoBi 111, 1110 cTBOPIOE CKIIAAHOIII Y 10-
TPUMAaHHI MIKHAPOTHUX cTaHmapTie aymuty. Okpim
bOT0, OpaKye JOCIIIIKeHb, CIIPAMOBAHUX Ha ajianTa-
IiF0 ayJUTOPCHKUX METOOJIOTII Y KOMITaHIAX «BEJTUKOL
YeTBIPKW», 13 BpaXyBaHHAM HOPMATUBHUX BUMOT Ta
ernuHux acrekriB Bukopuctanus I B mpodeciitmiit
IAIBHOCTI.

dopMmysTIOBaHHA IIijIed cTaTTi (IIOCTaHOBKA
3aBmaHHsA). Mera crarTi mojiArae y BUBYEHHI CIIeIu-
¢dixku BripoBamxennd 1111 B aynuTi Ha IPUKIAII KOM-
MaHIi «BEJINKOI YeTBIPKHU», & TAKOXK y OLIIHII pe3yJib-
TaTUBHOCTI 3aCTOCYBAHHA ITU(PPOBUX TEXHOJIOTIH I

aBTOMAaTHU3AIlil ayTUTOPChEUX mporecie. OcHOBHUMU

3aBIaHHAMU €:

1) amasia cyuyacHux ImiaxofiB qo Bukopucrauusa 1111
B ayJHTi;

2) BUABJIEHHA KJIIOUOBUX IIepeBar Ta BUKJIUKIB, IK1
CYIIPOBOIFKYIOTH MOT0 iHTerpariio;

3) POSIJIAI PEryJIATOPHUX 1 ETUYHUX ACHEKTiB 3aCTO-
CyBaHHSA 1HTEJIEKTYAJIbHUX aJITOPUTMIB y cdepi di-
HAHCOBOTO KOHTPOJIIO.
¥ cTaTTi 3aCTOCOBYIOTHCSA TAKI METOU TOCITiPKeHHSA:

aHaJTI3 JIiTepaTyPHUX [IyKepesl, TIOPiBHAJIBHUN aHaJi3,

cHUCTeMaTHU3alIliA OTPUMAHUX JaHUX Ta METOJ y3araib-

HeHHA /14 (POPMYII0BaHHA PEKOMEHIAIIH 00 BIIO-

cxkonastenus rwiargopm 11 B aymuri.

Buxkiag ocHOBHOrO Marepiajly JOC/Iia:KeHHs.
Cyuacuuil aymuT 3HAXOQUTHLCA HA eTarri 3HAYHOI ITug-
poBoi TpaHchopMaIllii, 3yMOBI€HOI BIIPOBAMKEeHHAM
IITT y xmrouoBi ayguTopchki mpoitecu. Kommawmii «Be-
JIUKO1 YeTBIPKU» aKTUBHO 3aCTOCOBYIOTH AJITOPUTMHU
MAaIIMHHOTO HABYAHHSA JJIA IIPOBEAEHHA ayINTOPCHKUX
IPOLEAYP, 110 I03BOJIAE€ BUABIATA PUSUKOBI omepariii,
aBTOMATU3yBaTU MPOIECU BiAO0OPY HEOOXITHUX 1 MaTe-
plaJIbHUX [JIA ayUTY eJIEMEHTIB Ta TeCTYBaHHA TI0B -
3aHUX 3 HUMU ITePBUHHUX IOKYMEHTIB, ITiIBUIIYBATH
TOUHICTB OIIHKK (piHAHCOBOI 3BiTHOCTI[1, ¢. 3].

3rigHo 3 mocaimxenuamu [2, c. 11; 3, c. 41; 4, c. 39],
Burkopuctanusa 111 B ayquTi 3ocepemxeHe HA HAIPA-
Max, BUBHa4YeHUux y puc. 1.

ITonpu uuciienni nepesary, inrerparisa 111 B ayqur
CYTIPOBOPKYETHCSA PAIOM BUKJIUKIB:

e dAcHicTb pimeHb 11T — anropuTMuy MOXKyTH yXBaJIIOBa-
TH PillleHHA 6€3 3p03yMLJIOro MOACHEHHS, 10 YCKITa-
HIOE 1X 3aCTOCYBAHHA Y Bi[ITOBITHOCTI /T0 Mi3KHAPOTHUX
CTaHAAPTIB ayOUTY;

® PeryJiATOpPHI 00MeKeHHA — y Pi3HUX KpaiHax ic-
HYIOTb HEOTHAKOBI Imiaxoau qo Bukopucranua 1111
B ayJUTi, 10 MOKe CTBOPIOBATH 6ap’epu [JIs Horo
BIIPOBA?KEHHA,

e IP0o06JIeMU 13 HEITPABUJIBHUMU AJITOPUTMAMU — TI0-
MUJIKA B QJITOPUTMAX MOXKYTh ITPU3BOIUTH [0 XUOHUX
BUCHOBKIB ay[IUTY, 10 ITJIBUIIYE PUSUK TPUHHATTA
HEBIPHUX YIIPABJIIHCHKUX PIIllIEHb;

e KibepOesnexa — Bukopucrauusa 111 36isbInye fimo-
BIpHICTE Kibeparak, ToMy Heo0XiTHO 3a0e3redyBaTu
HaAIAHWHA 3aXUCT JAHUX Ta 1THQPACTPYKTYPH, 110
00pobiiAe indgopMaliio;

e moTpeba y miITOTOBIII KaJpiB — ayIUTOPU MOBUHHI
MaTu HeoOXiTHI KOMIEeTEHIIi1 [IJIA poO0TH 3 aJITOPUT-
mamu IIII Ta anamisy ix pesymnbratis[b, c. 41; 6].

Kommnawnii PwC, Deloitte, EY ta KPMG ua nouaTtky
2020-x BIaCHI TeXHOJIOTTUHI PillIeHHs OJIA OIITHMI3alril
aynury. Posrnsaaemo miardopmu 111, Akl BUKOprcTOByE
Benuka uersipka.

Komnauia PwC mporpamuwmii 60T, oco6ucToi pos-
pobku y criBmpar 3 H20.ai, mo Bukopucrosye 1111
JUIA aHAJTI8y TeHepaJIbHO1 OyXraJiTepchkol KHUTru. Bin
3naTeH 00pPO0JIATH MUILAPAN TPAH3AKIIII 34 JIiUeHi ce-
KYHJIU, BUABJIAIOUN aHOMAaJTIl Ta MOTEHI[iIHI 03HAKU
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Puc. 1. Karouosi nepesaru srpoBamrennsa 1111
[Horcepeno: ckiameHo aBTopoM 3a qanumu [2; 3; 4]

maxpaiicrea. GL.al aHamisdye KOXKHY TPaH3AKIIiIO, KO-
pHcTyBauda, CyMy Ta PaxyHOK, 1100 iMeHTU(DIKyBaTH He-
3BrUaliHi omepariii 6e3 ynepemxenocti. Lls mratgopma
B:Ke OyJia ycoimmHo IporectoBaHa Ha 20 ayaurax y 12
KpaiHax, Bririouatoun Kawmany, Himeuuuny, [IBerriro
Ta Benukobpuranizo. Horo BIIPOBA/IKEHHSA T03BOJIsSE
IIPUCKOPUTH AyTUTOPCHLKUI ITPOIIEC, MiABUIIUTY edeK-
TUBHICTH T4 30CEPEIUTU yBary Ha JIJIAHKAX 3 BUCOKUM
piBHeM pusuky [6; 7].

Komnania Deloitte pospo6una CortexAl sax riar-
opmy IIII 1 mokpaleHHs IPOIleciB TIPUAHATTA Pi-
[IIeHb TA MiBUIIEHHA e(eKTUBHOCTI MiCifl ypAIOBUX
Ta Imy0JTiyHuX opraHisariii. Borna moemwye B co6i III1 ta
0i3Hec-aHATITUKY, JO3BOJIAIOYN aBTOMATU3yBaTH POOOUL
MIPOIIECH, BUABJIATH Ta aHATIZyBaTH TEHIEHITT B TaHUX,
a Tako:k HagasBaTu HanmiiHi Ta aiesi iHcamou. CortexAl
JorioMarae OpraHisallisM BIIPOBA/IKyBaTU TeHePaTUBHI
mopesi II1 Ta mammHEHEOr0 HaBYaHHA OJIA BUPIIIIEHHA
CKJIa[JHUX 3aBJaHb Ta MOKpAIeHHs 00CIyroByBaHHA
rpomazsaH [6].

®daxismi kommaHii EY pospobusiu Ta BUKOPUCTOBY-
fotb EY Helix sikie robasnbHy anamiTuuy mwiatdopmy,
fAKa BRJIIOUa€ HaOIp IHCTPYMEHTIB 114 300py Ta aHaIi3y
maHux. BoHa mosBosifge ayquTopam iHTerpyBaTu aHa-
JITUKY B yCi 3HAUYIII aCOEKTU ayauUTy, 00pO6JIA0YMN
BeJINKI 00CATY JaHUX OJIs OTPUMAHHA TJINOIINX 1HCA-
ITIB Ta KPaIoro po3yMiHHA (iHAHCOBOI MiAIBLHOCTI KJTi-
euris. EY Helix migrpumye ayquT Bif OI[iHKNM PUBUKIB
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10 BUKOHAHHS, OXOILIIIYN BEChb OIIEPAIliHUNA ITUKIT
6izuecy. IIpore Bona He € moBHOIIHHOKO cucTeMoro 1111
B TOMY PO3yMiHHI, AK€ MAIOTh iHIII TLIAT(OPMU, TAKI
sk GL.ai (PwC) a6o CortexAl (Deloitte) [8].

KPMG Clara — 11e mio6aibHa iHTeJIeKTyaIbHA ay-
IUTOPCBKA ILIardopma, pospobiena kommnaniero KPMG,
ska iaTerpye moxxsmBocti 11 nia mokparieHHsa AKOCTI
Ta edexruBHocti ayaury. ¥ 2024 poui KPMG orosio-
cuia mpo BupoBamkeHHA reaeparusHoro 1T 8 KPMG
Clara, 1110 103B0JIsI€E aBTOMATU3YBATH IPOIIECH OITIHKHU
PUBUKIB, PO3POOKHU TECTOBUX ITPOIEAYP Ta MOKPAIIEHHA
ayaIUTOPCHKOI ToKyMeHTallii. 1le HOBOBBeIeHHA [I0TIO-
Marae ayauTopaM MIBUIIIE iTeHTU(IKyBaTh PUSUKH,
PO3pO0GJIATH BiJIMOBI/IHI IIPOIEyPU TECTYBAHHA Ta Mifl-
BUIIyBaTHU AKICTH ayIUTOPCHKUX 3BiTiB [9].

Omxe, KOKHA 3 MUX IIAT(POPM Mae yHIKaJIbHI
MOKJTUBOCTI, AKI CIIPAMOBAaHI Ha ONTUMI3aIliio ayau-
TOPCHKUX IIPOLEeAyP, IpoTe IXHE BOPOBAIKEHHA Ta
PO3BUTOK (DYHKITIOHAJY CYIIPOBOIIKYETHCA IEBHUMU
BukuKaMu. 1A Kpamoro podyMinHA epeKTUBHOC-
Ti mrardopm IIII, AKi BUKOPHCTOBYE «BeJIMKA UETBIp-
Ka», ITOIIJIBHO ITPOBECTHU ITOPIBHAHHSA IXHBOI (DYHKITiO-
HaJILHOCTI, IIepeBar 1 HeI0JIKIB, KOTPi IIPeaCTaBIEHO
y Tabi. 1.

Koxua 3 mmargopM, 110 BUKOPHUCTOBYOTHCA KOM-
HaHIAMU «BEJIUKOI YeTBiPKU», CTBOPEHA Y T0BOJIi KOH-
KyPEHTHOMY CEPEJIOBUIIL, a 0TIKe, Ma€ PisHi ITepeBaru
Ta HemoJriku. ITopiBHAHHA IIUX IIepeBar Ta HeIOJIIKiB
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Tabnuysa 1
ITopiBuauua dyukmionansHOCTI mwaardopm III
DyHKIia GL.ai CortexAl EY Helix KPMG Clara
Busasnennsa anoma- | ABroMaTusariia aHa- AnagiTuka Xwmapua margopma

OcHoBHe TpUBHAUYEHHA Jiit y iHaHCOBUX JITUKY JaHUX 01 | (hiHAHCOBOI 8BIT- | [AJIA YyIPABJIIHHA ayqu-

TPaHBAKIIAX 6izHecy HOCTI Ta PUBUKIB | TOPCHKUMU IIPOIIeCaMU
O6pobKa BeJIMKUX JaHUX v v v v
BusiBiieHHA TOMUJIIOK v v v v
Iarerpania 3 ERP-cucremamu YacTroBo v v v
Mammunne HaBuauus (ML) v YactkoBo 4
XwmapHa iHppacTpykrypa x v v 4
IIporuosyBaHHA PUSHKIB v 4 v v
InTerparia 3 KoMyHIiKaIiHHUMU x YacrroBo x v
mwiargopmMmamu

Jorcepenio: cknameHo aBTopoM Ha O0CHOBI [6; 7; 8; 9]

JTO3BOJIAE Kpallle 3p03yMiTH, AKa I1aTqopMa HaHOLIbIII
e(heKTHUBHO BiJIITOBi/Ta€ IT0Tpe6aM CyyacHOTo aymquTy, 10
OpeCTaBIeHO y TabJI. 2.

Pisaumi y dysrmionasni miargopM, MOACHIOIOTHCA
pisHUMHY, HEYHI(DIKOBAHUMU YABJIEHHAME Ta MiIX0IaMU
KOMIIAHIN «BEJIMKOI YeTBIPKI» II[0I0 1X BIIPOBAIKEHHSA
Ta po3BUTKY. Ha ocHOBI iX aHaJIi3y iX mepesar Ta He-
IIOJIIKIB, a8 TAKOYK 3araJibHO PO3IIOBCIOKEHIX ITP00JIeM
3i 1111 Bu3HAYMMO HATIPAMU Ta KPOKHU MO0 YIOCKOHA-
JIeHHA T1aT(opM 1 IMigBUINeHHA e()eKTUBHOCTI BUKO-
pucrauna I B ayquri y Ta6. 3.

3anpoBamyKeHHA PEKOMEHIOBAHUX 3aXOIiB JIA
BrockoHasienHsa iargopm 11 B aymuTi Hagae HUSKY
3HauHUX IepeBar. IlokpalneHHsa SKOCTI aJropUTMIB
Ta aHAJIITUKU T03BOJIUTH ITIABUIIUTYU TOYHICTH Ay IU-
TOPCHKUX BHCHOBKIB, 3MEHIIINTU KiJIbKICTh XUOHUX pe-
3yJIbTaTiB. 3abe3neueHHA TPO30POCTi Ta BiAIIOBIAHOCTI
CTaHAAPTaM ITiIBUIIUATH JIOBIPY A0 PE3yJIbTAaTiB ayquTy,
a Takoxk mmoJiermuTh iHTerpartito 111 y BigmoBigHiCTE q0
MiKHApoAHUX cTaHaapTiB ayauty. [locusienus 3axo-
JIiB KibepOesreKy, BKITIOUHO 3 PETYJIAPHUMHU ayTUTaMu
Oesrexu Ta Mu(pyBaHHAM TaHUX, 3BEME A0 MIHIMyMYy

PUBUKY BUTOKY iH(OpMAIIii Ta MiIBUIIATE HATIHHICTD
crcreM, 3a6e3reuyodn KOHQimeHIiiHICTh 00pOo0OKHY 1H-
(dopmarrii. ABToMaTHUYHA ITepeBipKa AKOCTI BXiTHUX
IaHUX 3HUSUTh NMOBIPHICTh IOMIJIOK 1 ITIABUIIUTE 10~
CTOBIpHICTh aHaAi3y. BogHouac HaBUaHHA ayIUTOPIB
Ta MiATOTOBKA KaApiB Oy/e CIIPUATH 3POCTAHHIO IXHBOT
KOMIIETEHTHOCTI y poboTi 3 turardopmamu 111, 1o mos-
BOJIUTH M Kpallle aHaji3yBaTu pe3yJbTaTu Ta IIPHU-
iMaru o0r'pyHTOBAHI piteHHs. PosBuTOK QyHKITIOHAITY
mraTgopM MiIBUIIUATL €(PEeKTUBHICTD ayTUTOPCHKUX
IIPOIIEYP 1 I03BOJIUTH TLIAT(HOPMAM aIaIITyBATHUCA 10
3MiH y 0i3Hec-cepeqoBUIIli, a 3a0e3eueHHA eTUYHOCTL
Ta BiAmoBigaabHOCTI 3a Bukopuctanusa I rakox mig-
BUIIUTH JIOBIPY A0 IXHIX pillIeHb.

3arajioM peatisailisa [uxX PeKOMeHAIliil J03BOJINTh
3HAYHO IIIIBUIIUTH AKICTh, HAMIHAHICTE Ta €(DeKTUBHICTD
AyQUTOPCHKUX MPOIEAYP, 3a0e3MeUnTH BiITOBITHICTH
MIKHAPOIHUM CTaHAApPTaM Ta MiHIMi3yBaTU PUSUKU,
moB’si3aui 3 Bukopucrauuam 1111.

BucHoBku Ta guckycia. Takum uunHOM, T0CITi-
IJKeHHS II0Kas3ajio, 1[0 KOMIIAHIl «BeJIMKOI YeTBIpKU»
PwC, Deloitte, EY i KPMG — akTuBHO BIIPOBAKYIOTh

Tabnuuys 2
IlopiBHanHA nmepeBar Ta HegoJiKiB miargopm III1T
Ilnargopma OcHoBHI mepeBaru OcHOBHI HegOIIKH
GL.ai — IIBUJKE BUABJIEHHA aHOMAJIIN y TPAHI3AKITIAX; — BHCOKA 3aJIEKHICTh BiJ] AKOCTI BXITHUX JAHUX;
— aBTOMATHYHUM aHAJII3 KOKHOI TPAH3aKIIii; — BiCYTHICTH XMapHOI 1HPPACTPYKTYPH;
— OesmepepBHE HABYAHHA CUCTEMU HA OCHOBI HOBUX | — HEOOXiTHICTh €KCITIEPTHOI IePeBipKU peayJIbTaTiB
MaHUuX
CortexAl |- macmraGoBana xmMapHa iH(ppPacTpyKTypa; — CKJIQ[IHICTh 1HTErpallii 3 iCHyIOUNMH CUCTEMAaMU;
— iHTerpaIria 3 6isHec-aHAIITUKOIO; — BHCOKI BUTPATH Ha BIIPOBA?KEHHSA Ta HABUAHHA
— HaAABHICTH 'OTOBUX IIA0JIOHIB JJIA IIBUAKOTO BIIPO- | IIEPCOHAIY
BaKeHHS
EY Helix |- anamiTuka ojid BCiX KJIIOYOBUX ACHEKTIB ay[UTy; |— 00MEMKeHI MOKJITUBOCTI [IJIs CAMOHABUAHHSA CUCTEMU;
— IIMOOKUM aHaIi3 (PiHAHCOBUX JAHUX; — moTpeba y BUCOKIN AKOCTI MaHUX JIA TOUHUX pe-
— LIeHTpaJTi30BaHe 30epiraHHA JAaHUX Ta Bidyaslisallid| B3yJIbTaTiB
KPMG Clara |- inrerpartisa 38 Microsoft Teams i crmisipHOT po60oTH; | — CKIIaAHICTD HAJIANITYBAHHSA Ta 1HTErpALlil;
— MIPO30PiCTh AyTUTOPCHKUX MTPOIIECIB; — 3aJIEKHICTD BiJl PETYJIAPHUX OHOBJIEHb [JIA 3a0esrie-
— aBTOMATU3AI[iA PUSUK-OPIEHTOBAHOTO AyIUTY YeHHA aKTYaAJIbHOCTI (DYHKITIOHAJLY

Jrcepenio: cknameHo aBTopoM Ha 0CHOBI [6; 7; 8; 9]
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Tabnuuys 3

Pexomennanii ayia BmockoHasieHHa miaTdopu I Ta mipgsumennsa edpeKkTUBHOCTI
ayaIUTOPCHKHUX MPOLENYP

Hanopsam yomockoHaIeHHSA HeranbHi(IOKPOKOBi) peKoMeHmanii
Tloxpamienns AkocTi aaroputMis Ta | 1. PerynsipHe OHOBICHHS aJITOPUTMIB 3 YpaxXyBaHHIM 3MiH y HOPMATHBHUX BUMOTaX Ta ay/Iu-
aHaJIITUKN TOPCHKIiil MpaKTHLIi.

2. TlepeBipka TOYHOCTI aJTOPUTMIB [UIsl yHUKHEHHSI XHUOHUX BHCHOBKIB.
3. 3anpoBaKEeHHsI CUCTEM MOSICHIOBAHOCTI /ISl IIPO30POCTi YXBAJICHHS PillIeHb.

3abes3neueHHA MPo30pocTi Ta Biamo- | 1. Po3poOka eMHUX CTaHIapTiB OiHKK eekTHBHOCTI ruiardopm 11

BIHOCTI cTaHmapTaM 2. BripoBapKeHHsI CUCTEMH TTiA3BITHOCTI AJIsl pillleHb, yXBajleHUX Ha ocHosi 1111
3. Hesanexxna nepeBipka aJropuTMiB Ha BIAMNOBIAHICTh €THYHUM Ta MPOGECiiiHIM CTaHAapTaM.
3axucT JaHux Ta KibepOesnexa 1. ITocunenus 3axonis KibepOe3neku Ha piBHI mIaTGopM.
2. 3abesneueHHs muQpyBaHHs JaHUX ITiJ 4ac iX mepeadi ta 30epiraHHs.
3. PerynsipHi ayautu O6e3neku Ui BUSBICHHS BPa3InBOCTEH.
ITinBuiieHHA AKOCTI JAHUX 1. CranpaprH3atiis nporeciB 300py, 00poOKy Ta nepeBipKy JaHHX.
2. Iarerparis maardopm 11 3 ERP-crctemamu 11 OTpUMAaHHS TOCTOBIPHUX JTaHHUX.
3. ABTOMaTHYHa MepeBipKa SKOCTI BXIHUX JaHUX ISl TOYHOTO aHAIi3Yy.
Hapuanmsa Ta migroroBka Kamgpis 1. Oprawi3arist TpeHIHTIB Ta ceMiHapiB IS ayAUTOPiB 111070 podotu 3 I1I1.

2. BruroueHHs {udpOBUX TEXHOJIOTIH 10 mporpam npodeciitHol miroToBKH.
3. CrBopenns miatdopm it 06MiHy nocBigom BrpoBapkenHs LI

Possurox dyukionany miargopm | 1. Inrerpauis miardgopm LI 3 iHmumu Gi3Hec-cUCTEMaMH.
2. Po31ipeHHst MOXKJIMBOCTEI CaMOHABYAHHSI aJITOPUTMIB.
3. 3abe3neueHHs THYYKOCTI IaThopM Ui afganTauii i cruenudiky KoXKHOTo ayanTy.

Ernunicrs Ta BigmoBigaabHICTD 1. 3abe3mneyeHHs MPO30POCTi AATOPUTMIB Ta SICHOCTI PE3yNIbTATIB aHAII3Y.

2. BrpoBa/pKeHHsI MeXaHi3MIB BiJIIIOBIJalIbHOCTI 32 pitenHs, yxsaueni [11.
3. Po3pobka xonekcy etnunoro Bukopuctanus 111 B ayauri.

Jorcepeno: cknameno asTopoM Ha ocHOBI [1; 2; 3; 4; 5; 6; 7; 8; 9; 10]

imHoBariui mwiargopmu II, raki ax GL.ai, CortexAl,
EY Helix i KPMG Clara, koxxHa 3 AKX BOJIOMIE CBOIMU
0C00JIMBOCTAMU, IIepeBaraMu Ta HeqoJIiKaMIU.

3oxpema, GL.ai kommanii PwC yuikamasHa THUM, 1110
aHaJTI3ye TPAH3AKI[i1 Ha BUCOKIIl IIBUIKOCTI JIJIA BUSAB-
JIEHHS aHOMAJTIH 1 MiABUIEHHA e(DeKTUBHOCTI ayIUuTy
(imancoBux manux. CortexAl Big Deloitte 06’emmye 1111
Ta Gi3HeC-aHATITUKY JIJIA aBTOMATU3aIlil POOOUMX ITpoIie-
ciB i orpuMaHHA minlIux 3uaub; BY Helix nHaminena Ha
KOMILIEKCHIM aHaIi3 pinaHcoBux nokasuukis; KPMG
Clara 3abesmeuye iHTerpaifito 3 XMapHUMHU CepBicaMu
Ta KoMyHiKariiiaumu miardopmavu; GL.ai 3abesmeuye
e(hexTuBHIMINI Ta pe3yILTATUBHIIINI IIPOIIEC AyOUTY,
TIOKPAIILy€e B3BAEMO/III0 Mi3K ayIUTOPCHKUMU IPYHaMU.

Opnak BrapoBamienss 111 mop’a3ane 3 HU3KOIO IIPo-
6J1eM, BKJTIOUHO 13 326€3ITeUeHHAM TPO30POCTi aJITOPUT-
MiB, KOHTPOJIEM AKOCTI JaHUX, JOTPUMAHHAM €THYHIX
HOPM 1 BIITIOBITHICTIO MIXKHAPOTHUM CTAHIAPTAM ay/Iu-
Ty. BiicyTHiCTE €IMHOTO ITIIXOIY 0 OIIHKN e(eKTHUB-
HocTi IIIT Ta HeoOXigHICT, HABUAHHSA ayIUTOPIB POOOTI
3 HOBMMU TEXHOJIOTIAMHY 3AJTUIIAIOTHCA aKTyaJIbHUMUI
MUTAHHAMUA JIJIA TaTy3i.

Hutst migBuineHHEA e(eKTUBHOCTI Ay ITUTOPCHKUX IIPO-
Heayp 6asKaHo 30CePeIUTHCA Ha BIOCKOHAJIEHHI Tpode-
cifinux HaBUYOK ayautopisB y cdepi III, gnsa goro ue-
00XiJTHO OpTaHi3yBaTH TPEHIHTU Ta CEMIHAPH, a TAKOK
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BEJIFOUMTH BIIIOBIIHI IPOrpaMu [0 CXeM IIPodeciiiHoro
HaBYaHHA. TaKoK BAYKIINBO 3a0€31EYNTH BUCOKY SAKICTh
BUXITHUX JAHUX NIJIAXOM CTAHOAPTHU3AIlil IIpoIieciB
ix 30upaHHA, 06POOJIEHHA Ta ITePeBIPKU, OCKIJIBKU BiI
HamifHOCTI iH(pOopMAITil 3aJI€KUTh TOUHICTD AyIUTOP-
CHKUX BUCHOBKiB. He MeHIIT BaiKJTMBO PO3POOUTH €U HIL
HOpMAaTUBHI craHmapTu Bukopucranua 111 B ayauri,
110 TaCTh 3MOTY TaPMOHIZyBaTH MiXO0/IH JI0 HOT0 3aCTO-
CyBaHHA Ta MiABUIIUTH JOBIPY 0 Pe3yJIBTATIB ayauTy.

ITopasnpiiie BHOCKOHAJIEHHA AyIUTOPCHKUX ILJIAT-
opMm, mmepenbauae imTerpariro 3 iHmMUMHA Oi3Hec-
crucTeMaMu, PO3IINPEHHA MOYKJINBOCTEH CAMOHABYAH-
Hf, IHTerpain IHIIuX 6i3Hec-CUCTeM, PO3IIHPEHHS
MOJKJIMBOCTEII CAMOHABUYAHHSA Ta MiIBUIIEHHSA THYY-
xocti mwiargopmu. OcobIuBy yBary cJjaif IpUAIIATH
eruuHocTi Bukopucranus 111, 3okpema 3abe3neueHH0
IPO30POCTi AJITOPUTMIB, ICHOCTI AaHAJIITUUHUX PE3YJIb-
TaTiB 1 BIAITOBIAAILHOCTI 38 YXBaJIeHHA pillleHb. 3ara-
oM mofasieiie BripoBapreHHa 1111 B ayqur notrpebye
KOMILJIEKCHOTO ITiXO0/Iy, II[0 BKJIFOUA€E AK T€XHOJIOTIUH1
IHHOBAIIil, TaK 1 PO3BUTOK MPO(eCiTHNX HABUUOK ay/Iu-
TOPiB; OIITUMIBAIlA ayUTOPCHKUX MPOIEYP 3aBIAKA
inrerpairii I macts 3Mory He Jiuiie MiABUIIATH TOY-
HICTB ayUTY, a ¥ 3pOOUTH IIPOIIEC AYAUTY ITPO30PIIINM,
e(PeKTUBHIIINM 1 OPIEHTOBAHIIINM HA PO3B A3aHHA Maii-
OyTHIX 3aBIaHb.
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NEMOTIPA®IYHUN PO3BUTOK NMOAINLCbKOI
I'YBEPHIT (1862-1872): COL|IAIbHI, PEAITIAHI
TA MITPALIHI ACNEKTU

DEMOGRAPHIC DEVELOPMENT OF THE PODILLIA
PROVINCE (1862-1872): SOCIAL, RELIGIOUS
AND MIGRATION ASPECTS

ICTOPUYHI HAYKU

AHoTauia. Y uiit cTatTi gocnigxyeTbes gemopagdiuHmii po3suTok Moginbebkoi 2ybepHii B nepiog 3 1862 no 1872 pik, 30-
CepegxKyoynChb Ha KIOYOBMX ACMEKTAX, TAKMX K YMCEIbHICTb HACeNeHHS, 020 COLiaIbHA, peieiiHa Ta eTHiYHA CTPYKTYPd,
a TaKoX MPUPOgGHUMIA MPUPICT i Miepauivii npouecn. 3a nepiog gocnigxeHHs HaceneHHs 2ybepHii 3pocio 3 1,869,361 ocobu go
2,208,100 0cib, Lo CBigunTh MPo No3nTHBHY gemo2pdPiuHy guHamiky. OCHOBHUM YMHHVKOM Ljb020 3pOCTAHHS 6YB NpupogHui
NPUPICT, OCKIIbKM HAPOGXKYBAHICTb MePeBaXand CMepPTHICTb, He3BAXAIOYM HA BUCOKI MOKA3HUKM OCTAHHbOI, 3yMOB/IeHi erige-
MisIMM, TO2AHUM MegUYHNM 00C/Ty20BYBAHHSIM TA BAXKKMMM YMOBAMM KUTTS.

CepegHbOPIYHMIT MPUPICT HaceneHHs! CTAHOBUB 6/n3bko 1,79%, Lo nigkpecatoe cTabinbHICTb geMo2paPidHo20 pO3BUTKY.
CouianbHa cTpyKTypa 2ybepHii Bigobpaxana 3a2a/bHOIMMNepChbKi TeHgeHLil, 3 nepeBaXaHHAM CilbCbKO20 HaCe/neHHs (MoHag
93%), Lo MigKpecIoBano a2papHUi XapakTep eKOHOMIKM pe2ioHy. Micbke HaceneHHs 3aMMLWanocs He3Ha4YHUM, 3pOCTaoym
MOBINIbHO, L0 CBIGYMIO0 PO 0OMexeHy ypbaHizauito.

Cepeg couianbHMX 2pyn goMiHyBaaW CesiHU, AKi MOGINSANCA HA gepXXaBHUX, BAACHUKIB TA KOMMLWHIX KPINAKIB, WO npo-
JOBXYBA/M 3a1eXaT Big MOMILMKIB HABITb nicas pepopmu 1861 poky. [IBOPSIHCTBO, gyXOBEHCTBO Ta KymneuTBO CTAHOBWIN
MEHLUICTb, ajie Bigi2paBasm BAXJ/MBY POJib y CYCiIbHOMY XXUTTI. KyneLbkuil CTaH geMOHCTPYBAB cTAbibHe 3POCTAHHS, L0
CBIGYM/I0 MPO PO3BUTOK TOPRIB/I TA MigNPUEMHMLTBA.

Peni2ifiHa CTpyKTypa HacesieHHs Oy/1a Pi3HOMAHITHOIO, 3 MePeBAXXAHHAM MPABOCAABHMX,  TAKOX MPUCYTHICTIO PUMO-KATO-
JKiB, €BpeiB, MPOTECTAHTIB Ta MyCy/IbMAH. [IpaBOC/IABHE GyXOBEHCTBO 3A/MLLANOCSA HANYMCENbHILLMM, 1O BIgOOPXAO 1020
MAHIBHY POJib y pesli2iiHoOMy XuTTi 2ybepHii. [eHgepHmii 6anaHc OyB 36a01GHCOBAHMM, 3 HE3HAYHOIO MepeBazoio XiHOK, 0Co-
611BO y CiNlbCbKiVi MiCLIeBOCTI, L0 MOSICHIOBAIOCS BULLOIO CMEPTHICTIO YOIOBIKIB Yepe3 BaXKKi yMOBYM Npawi Ta ciyx0y B apmii.

Mizpauiviti npouecy TaKox BNAMBAAW HA geMo2padiyHy CUTyawito, Xoua ixHivi Brams 6yB MeHL 3HAYHUM MOPIBHSIHO 3 Mpu-
POGHUM MPUPOCTOM. BilicbKOBe HaCeNeHHs, npegcTasieHe BigCTaBHMMM COAgaTamim Td iXHiMU POGUHAMM, 3AMLIAN0CA CTA-
OinbHMM, 1O CBIGYMAO MPO HASIBHICTb BiliCbKOBMX 2APHI30HIB Y pe2ioHi.

3a2anom, gocnigxueHHs GeMOHCTPYE CKAAGHMIT B3AEMO3B'A30K COLiaNbHO-eKOHOMIYHUX, KY/IbTYPHUX TA peni2ifiHnx (ak-
TOpIB, 1O BMAMBAAN HA geMo2padiyHmii po3BUTOK [10ginbcbkoi 2ybepHii. CTabinbHe 3poCTaHHS HACENEHHS], HE3BAXAIOYM HA
BUCOKY CMEepTHICTb, NIgKPEeCIOe XNUTTE3GATHICTb Pe2ioHy, ale BOGHOYAC BKA3YE Ha OOMEXeHICTb pecypCiB g/sl MOKPALLeHHs
YMOB XXUTTS.

KniodoBi cnoBa: gemozpagiynmii po3suTok, Moginbebka 2yOepHis, npupogHmMii MpUpICT, CMePTHICTb, HAPOGXKYBAHICTb, CO-
LianbHa CTPYKTYpa, CilbCbke HACeneHHs!, MiCbke HacesieHHs, pei2ifia CTPYKTypd, Mi2pauiiiHi npoLecy, eKoHOMiuHi $akTopw,
censHCbKa pegpopma 1861 poky, KpinayTso.
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Summary. This article examines the demographic development of the Podillia province between 1862 and 1872, focusing on
key aspects such as population size, social, religious, and ethnic structure, as well as natural increase and migration processes.
During the study period, the province’s population grew from 1,869,361 to 2,208,100, indicating positive demographic dynamics.
The main factor behind this growth was natural increase, as the birth rate outweighed the death rate, despite the high mortality
rate caused by epidemics, poor health care, and difficult living conditions.

The average annual population growth was about 1.79%, which emphasizes the stability of demographic development. The
social structure of the province reflected general imperial trends, with a predominance of the rural population (over 93%), which
emphasized the agrarian nature of the region’s economy. The urban population remained small and grew slowly, indicating
limited urbanization.

The social groups were dominated by peasants, who were divided into state-owned, proprietors, and former serfs who
continued to depend on landlords even after the 1861 reform. The nobility, clergy, and merchants were a minority, but played
an important role in public life. The merchant class demonstrated steady growth, indicating the development of trade and en-
trepreneurship.

The religious structure of the population was diverse, with a predominance of Orthodox Christians, as well as the presence
of Roman Catholics, Jews, Protestants, and Muslims. The Orthodox clergy remained the most numerous, reflecting its dominant
role in the religious life of the province. The gender balance was balanced, with a slight preponderance of women, especially in

rural areas, due to higher mortality rates among men due to harsh working conditions and military service.
Migration processes also influenced the demographic situation, although their impact was less significant compared to natu-
ral increase. The military population, represented by retired soldiers and their families, remained stable, indicating the presence

of military garrisons in the region.

Overall, the study demonstrates a complex interplay of socio-economic, cultural, and religious factors that influenced the
demographic development of Podillia province. Steady population growth, despite high mortality, emphasizes the viability of the
region, but at the same time indicates limited resources for improving living conditions.

Key words: demographic development, Podillia province, natural increase, mortality, fertility, social structure, rural popula-
tion, urban population, religious structure, migration processes, economic factors, peasant reform of 1861, serfdom.

Hoc'ranomca npo6seMu. Y HaBeneHil HAYKOBIii
CTaTTI IIPO ieMorpadiunmii possuTok [lomiabchrol
ry0epHii B nepiox 1862—1872 pokiB MOKHA BUALIUTU
KIJIbKA KJIFOUOBUX ACHEKTIB, AKI CKJIAAAI0Th IIOCTAHOB-
Ky mpobjieMu JoCTiKeHHA. JJuHaMiKa YUCeTbHOCTL
HACeJIeHHSA, /e MU HaMaraeMoch MPOCJIiIKyBaT 3MiHU
3araJIbHOI YMCEJIFHOCTI HaceJIeHHA Ty0epHil IIPOTATOM
IIOCJTII;KYyBAHOTO IIepiomy Ta 3'ACyBaTH, AKi (haKTopu
BILUIMBAJIY HA 110 fUHaMiKy? BusHaueHHsa BeTUUnHI
TPUPOAHBEOTO IIPUPOCTY, e BiACTiTKOBYBAIaCh 3MiHIO-
BaHICTb 3arajibHOI YMCeJIbHOCTI HaceJIeHHA ry0epHil
Ha TIPOMIKKY JOCITIPKYyBAHOT0 mepiomy? 3’sCcoOByBaJINCh
(haxTopu 110 BILTMBAIM HA 110 AuHaMiky? Busnaua-
Jiach COIliaJIbHA Ta PeJIrifiHa CTPYKTYpa IOJ1IbCHKOTO
HaCceJIeHHA.

MeTomoJiorisa gJocaia:KeHHA 6a3yeTbcsa Ha aHa-
JIi3 CTATUCTUYHUX TAHUX, ICTOPUIHOMY KOHTEKCTI, T10-
PIBHAJIBHOMY aHaJTi3l, aHaJIi31 COIiaJIbHOI CTPYKTYPH,
peJtiriiinoMy, MIirpaIiifHOMy Ta €THIYHOMY aHAaJIi3i,
KUTBKICHUX Ta AKICHUX TTOKAa3HUKAX.

Anajtia ocTaHHIX HOocCTigKeHb 1 myOJTiKamii.
Icropiorpadisa mpobiieMu meMorpagiuHOro CTaHOBY-
ma Ilomginbebkoi ry6epHii mocuTh 3HauHa. PigHi acriek-
TH JeMorpadiuHoro CTAHOBUINA I'yOepHil B cepequHi
XIX crositra mocaimuiu: B. Autonosuu, A.Bapa6os,
M. I'pymiescwruit, M. Koctomapos, O. 1. I'ypaxiii, T. [le-
per’sukina, B. Mapkiuna, B. Haynka, O. Hecrepen-
ko, O.IlomomaproB, B.Pomanmosa, I. Ciabeena,
A. Diminrok, H. Ilep6ak, B. Pomanmos. 3 inmozemHMx
JOCJIIHUKIB Pi3HI acmekTH geMorpa@iuHoro ta co-
MiaJbHO — CTAHOBOTO MEPETBOPEHHA OCJIIiIUIN:

H.Bosya, H. leiiBic, M. BytkeBuu, A.3ai0oHUYKOB-
cormit, J1. k. Kmiep, A.Tlogpasa, P.Ilaiimc, 1. Puxiri-
rxoBa, B.Cepuunk, K. Cikopcora-Kysema, A. XBans0a,
J. XockiHT.

@dopmyTIOBaHHS IIJI€H CTATTI CTAaBUTH 32 METY
JOCJTITUTY KOMILJIEKCHUM BILUTUB PisHUX (haKTOPiB HA [e-
Morpadiuumii posBuTok [1omiabChKol ryOepHil B mrepiof
1862—-1872 pokiB, 30cepeqKyIOUnch Ha COIliaJIbHUX,
eKOHOMi‘{HI/IX, HOJIiTI/I‘IHI/IX Ta KYJIbTYPHUX acCIIeKTax.

Buxkian ocHOBHOro Marepiajy AOC/Iia:KeHHs.
Hemorpadiuuuit possutok [lomisbcbkoi rybepHii B me-
piox 1862—1872 pp. xapaKkTepu3yBaBCA CKJIATHUMU
IIpoIiecaMu Ta CKJIAHOI0 TUHAMIKOI0, Ha AKI SHAUHUIH
BILIMB MaJIu ITOKA3HUKKA HAPOIKYBAHOCTI TA CMEPT-
HOCTI, 1110 BigoOpaskajau CoIiajbHO-eKOHOMIUHI TpaH-
copwmartiii Ta KyJabpTypHi ocobsimBocTi periowmy. Lleit
mepiof BKJIOUAE K CTAOLIBHUN IIPUPICT HACEJIeHHS,
Tak 1 IMHAMIYHI 3MIHI B MOT0 COI[iaJIbHIM, peiriii-
Hil Ta eTHIYHIN cTpyKTypi. Mu 3pobusu copoly pos-
TJIAHYTHA KJIFOYOBI aCIIeKTH JeMorpagiuHoro po3BUTKY
TTominbceKoOi TyOepHii, TakKi AK YUCETBHICTD, COIliaJIbHA
CTPYKTYpa, IIPUPOTHUI IIPUPICT, & TAKOIK PEJIITiiHI Ta
MITpaIliiiti IpPoLecH.

3a mepiox 1862-1872 pp. nacenenus IlogiibebKol
ry0epHii IEeMOHCTPYBaJI0 TEHJEHIIII0 10 3POCTAHHSA.
Y 1862 poriri uncenbHicTh cTaHoBmiaa 1,869,361 ocio,
a o 1865 poky 3pocita mo 1,924,572 ocib, 110 CBiqUMIO0
mpo npupict Ha 2.95% 3a Tpu POKU.

CepenHbopiuHuii mpupict ckiaas 32,374 ocobu, 10
CTaHOBMJIO 0n3bK0 1,79% Bin 3arajibHOI YHCEJILHO-
cTi HacejieHHA [5, c. 5]. ¥ HacTynHI poKu HaceJIeHHA
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Tabnuuys 1
ITopiBHAIBLHUII aHAJII3 YHCEJIBHOCTI HACEJIEHHS
Pik 3arajibHa YHCEJILHICTh YosoBiku HKinkn IIpupicr Haceneunns
1862 1,806,364 894,429 911,935 +30,018
1863 1,840,432 910,214 930,218 +33,553
1864 1,873,983 926,144 947,839 +33,551

ryOepHii IeMOHCTPYBAJIO TEHIEHITI0 /10 3pocTaHHA. Tak,
B 1865 p. y kpai nposxusaiio 1,899,204 ocoou (969.173
YOJIOBIKIB — maJti 4oJ1.) Ta 955.399 skiHoK — maJtl sKiH.).
B 1866 p. 11eii mokasuuk Bixe piBHABca 1,903.896 ocid
(967,877 vosi. 1 957,599 xin.), mo gasao 4.692 ocoou
IPUPOCTY B pik [6, c. 3].

¥ 1870 porii 3arajibHa KiJIBKICTb HACEJI€HHSA JOCAT-
aa 1,988,188 ocib, 3 AKuX yosI0BiKIB — 972,388, a xi-
HOK — 960,800. Ile cranoBmio ipubsiusuo 3.02% Bix
3araJibHOI KiJIBKOCTI HaCeJIEHHA €BPOIEMChKOl YaCTUHU
Pociiicekoi imnepii. B 1871 p. B Ilogisbchkiii ry6epHii
KUJIBKICTH MeIIKaHIB Bxke cranosmiaa 2.191.300 ocib.
3 Hux 2.060.000 memkasio B cesiax (94.01%), 1 131.000
y micrax (5,98%). [1is1 IOpiBHAHHSA, I[HOT0 POKY B €Bpo-
MeCchKiH yacTuHi iMmepii mposxusasio 64.979.900 ocib,
Ie B cejiax memkasio 55.818.900 oci6, a B micTax —
7.342.700 oci6 (11,3% Bix 3arajibHOI KiJIBKOCTI Hace-
JIeHHs). BeanurHa moaijibCHKOr0 HaceJIeHHS CKJIana-
na Jimiie HabmmkeHo 3.372%. Y 1872 p. BesuunHa
MEIIKAHITIB Ty0epHii e 1[0 3MEeHIIIMJIACh, 1 CTAHOBUJIA
2.208.100 ocib, ge Ha cei mposxusasio 2.076.100 ocib,
a B mictax 132.000 oci6.[7, c.14]. IToxasuuku Hace-
JleHHA y €BpOMENChbKIN YacTUHI BiKe CTAHOBUIUA —
65.806.200 oci6, Ha cesni — 56.561.200 ocib, B micTi —
9.245.000 oci6 [1]. Cepenua IIiJILHICTh HACEIEHHA
ckimamana — 2,500 oci6 Ha kBagparHy Muio. Haii-
BUIIOI0 BoHA Oysia y KaMm’siHeribkoMy mOBITI, 1 cKitaga-
sa — 3,116 oci6/kxB. muitro. Haliamkua criocrepiraiachk
y Banrcsrkomy moBiTi — 1.339 oci6/kB. MuIIo.

CepenHiil MOPIYHUIM OPUPICT HACEJIEHHA CKJIAaB
apubausuo 29.778 ocil, 1110 CBIAYUTH IPO CTAOLILHINI
meMorpadiuHui PO3SBUTOK.

3HauHa YacTUHA 3POCTAHHA 3a6e3meuyBaiaca mpu-
pomHUMHU (PaKTOpaMu, TAKUMU AK HAPOIKyBaHICTb,
AKa MepeBUINyBaJjia cMepTHicTh. HapomkyBaHicTh
BIIpomoB:x 1862—1864 pokiB 3ayiMIIaiacsa BIHOCHO
cTablIbHOIO0, 3 IIOKAa3HUKaMU 0J113bK0 85—88 Trcau Ha-
pomxenux Ha pik. Ha 1000 :xuTestiB HapoaKyBaIoCs:
y 1861-1865 pp. — 45,7 oci6, y 1866-1870 pp. — 46,2
oci6, y 1871-1875 pp. — 48,0 oci6. [ljisa nmopiBHAHHA:
y BosmHCchKii ry6epHii Ha 1000 skuTesTiB HAPOIKYBa-
siocst B 1861-1865 pp. — 46,9 oci6, y Kuiscekiit — 46,7
oci6. B cepemabomy mo 50 eBpometicbkux rybepHiax Po-
citicbkoil iMmiepii HapomxyBaHicTb HA 1000 ocib y miepiof
1861-1865 pp. cranoBuaa 50,7 oci6 [4, c. 168].

Bopgrouac cMepTHICT TAKOMK 3aJIMIIAIACA BUCOKOIO.
Ii moxasuuKM mocTymoBo 3pocTau 3 53 245 oci6 y 1862
poiti mo 55586 oci6 y 1864 pori. Ilonpu me, mpupon-
HUU IPUPICT HACEJIEHHA 3aJIUIITABCA O3UTUBHUM, 1110
CBI/TYUTBH IIPO Te, 10 HAPOIYKYBAHICTh TIEPEBUIIyBaJIa
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CMEpPTHICTb. 30KpeMa, IIPUPOIHIUI TpupicT y 1862 porri
cranoBuB 29 809 oci6, y 1863 pori — 34663 ocobwu,
a'y 1864 porri — 32073 ocodu. ¥ 1865 porii 11eii Tokas-
HuK 3HU3uBCA 00 29 161 ocobu [5, c. 13].

Bucoka cmepTHicTb, IiMOBipHO, OyJia 3yMOBJIEeHA
pisHUMU (paKkTOpaMu, TAKUMH AK emigeMii, XBopoou,
moraHe XapuyBaHHSA Ta HEIOCTATHE MequuHe 3abesrie-
uenHsa. KolMBaHHA TPUPOIHOTO TPUPOCTY (301TbIIIeH-
HA y 1863 pori Ta 3amenmienda y 1864 porri) cBiguars
PO HecTablIbHICTD IeMoTrpadiuHoOl CUTYAIlil. 3arajioMm,
TMO3UTUBHUI TPUPOTHUN IIPUPICT BiAIrpPaBaB KIJIFOUOBY
POJIb Y 3POCTaHHI HACEJIeHHS, ajleé BUCOKA CMEPTHICTD
CTPUMYBAJIA I1eH MpoIiec Ta IIPU3BOAMIIA N0 KOJTUBAHD
3arajibHOI UYMCeJIbHOCT] HaceIeHH .

CMepTHIiCTh 3a/Tuiaaacsa cTabijIbHO BUCOKOO cepeft
miteit mo 10 pokiB Ta oci6 crapmux 60 pokis. ¥ 1862
potri 6ys1o 3apeecTpoBaHo 2678 cMmepreii cepeft IUX Bi-
KOBUX IpyIL, ay 1863 pori — 2644. Binpmricts cmepreit
BijibyBaJiacs B CLJIbCBKIill MiCI[€BOCTI, III0 MOKe OyTu
TI0B’SI3aHO0 3 00MEKeHUM JOCTYIIOM /10 MEIUUHOI JOTI0-
moru. BistprricTs moMmepsiux OyJiu ipaBocsiaBauMu. 1o
CTOCYETHCA CTATEBOTO POIIIOJILIY, TO B Ty0epHiil moMupa-
JI0 O1JIBIIIE YOJIOBIKIB, HIxK KiHOK [5, c. 17—-18].

3pocTanHsAa HACEJIEHHS Bi0YBAIOCS TAKOK 1 32 KOIIIT
CLITECHKOTO HACEJIEHHS, 1[0 CBITYUTH PO JOMIHYBAaHHA
arpapHOro CEKTOpPY B €KOHOMIIIi PeTioHy.

IlixaBuM y perioHi, Ha HaNI ITOMIAL, OYJIO CIIiBBiTHO-
ILIEHHA Y0JI0BIKIB 1 2kiHok. Moro BemunHa Ha TTPOMIKKY
NEeCATIIITTA 3a/INIIaJIach cTadiasHor0: ne Ha 100 wosto-
BiKkiB mpumnanaio 101.96 xinok y 1862 porri Ta 101.71
y 1863 porri i 101.47 y 1864 porri. sKinku crabisbHO
mepeBakaJii HaJl Y0JIOBIKaMU y CITiBBIJHOIIIEHHI TIPU-
osm3Ho 102 xinku Ha 100 gosroBikiB. Taka TeHneHIiA
OyJia XxapaKTepPHOIO JJIA CLIIBCHKOTO HACEJIEHHS, TOM1 AK
y MicTax criocrepiraBcA OiJIbII 30aJIaHCOBAHUN TeH/IeP-
Huii ckitag. CrareBuil ckita HaceeHHs OyB 30aJIaHCo-
BaHUM [5, ¢. 8-9].

B micrax i micTeukax, y HOCTIIKyBaHUUA IIEPiof,
JKIHKYM CTAHOBWJIM OLJIBIIICTE HacesieHHA. 1]e mosacHro-
€THCA BUIIOI0 CMEPTHICTIO YOJIOBIKIB Uepe3 BayKKi YMOBU
mparii, ciry»x0y B apMmii Ta mirparriiiai mporecu. ¢Kinku
aKTUBHO IIPAIIOBAJIM B TOPTIBJII, peMecjax 1 IoMali-
HBbOMY rocuogapcTsi. HoJIoBiKM YacTime 3aiiMasvcsa
peMecyiaMu, TOPriBJIel0, AAMiHICTPATUBHOK POGOTOI0
a6o cay:xunu B apmii. B MicbkkoMy cepeqoBUIIi BOHU
Takok Oyiu 3aliHATI y Bakkid mpani. Hanpukian,
y Kavm’aumi-IToginbebrkomy y 1862 porri mmposkuBaio
9,050 gonosikiB Ta 9,487 :xiHok. IlomiOHa cutyarlris croo-
crepirajacA i B iHIUX MicTax ry0epHii, 1[0 CBITUUTH
PO BiJICYTHICTh 3HAYHUX JUCITPOIIOPIIiHA y CTATEBOMY
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cxirami. CrareBuil mokasHuK 1o I1omiabCeKill ry6epHil

0yB HaCTyIIHUM:

e 1862 pik: 1,806,364 oci6 (894,429 yoiosikiB i 911,935
JKIHOK).

e 1863 pik: 1,836,382 oci6 (910,429 voJioBikis i 925,953
JKIHOK).

e 1864 pik: 1,869,935 oci6 (928,138 yoJiosikiB i 941,797
JKIHOK).

e 1866 pik: 1,925,478 oci6 (967,877 uososikiB i 957,599
JKIHOK).

e 1870 pik 1,988,188 oci6 (972,388 uomnosikis i 960,800
JKIHOK).

KirouoBum TpeHmoM y mocimpKyBaHuii mepios 0yJia
yrceJIbHA IIepeBara KIHOK Ha/ Y0JI0BIKaMU, OJHAK I
PISHUIIA IOCTYIIOBO 3MEHIIIyBaJIacs.

Amnauria nuI6HOCTI y Ty6epHiil 1mokasas, 110 Iepe-
BayKHA OLJIBIIICTH NLIIO0IB YKJIaaaiacAa cepej mpaBo-
CJIaBHOTO HaceJieHHA. JoJI0BIKM YacTillle BCTyHaIu
B ILTI00, HixK 3KiHKU. ¥ 1862 porri Gysio yrnameno 21354
nutio6u, y 1863 pori — 18061 nwutio6, y 1864 porri —
18542 mnrobu, y 1865 pori — 18546 muiro6is, y 1866
porri — 18737 mutro6iB Totpo [5, c. 16].

CepemHiii BIACOTOK 3aMIKHIX »KIHOK BiKoM Bif 15 po-
KiB i crapme y Iloginbcekiil ry6epHii craHoBUB 65,4%.
s nopiBHAHHA, y BonmmHCEKIl Iy6epHil 11eli IT0Ka3HUK
craHoBUB 65,4%, a B KuiBcwkiii — 63,6%. Ha kosxumi
sakroueHnit nutio6 y IlominbeeKiit rybepHil npunaga-
710 4,5% HapomKeHs, Toai AK y BonuHcbkin — 4,7%,
a B KuiBcekiit — 4,5% [4, c. 168]. Y mocimimxyBaumit
mepiof CIIOCTEPIrajIocsa 3HMKEHHS KiJIbKOCTI ILII001B
y micrax. Tak, y 1863 porti 6ysio yrimagero 1379 mutro-
6iB mopiBusaHo 3 1503 y 1862 porri, ane B 1864 porri
et moKasHUK 3pic M0 1579 muro6is. ¥ 1865 por 11eit
MOKA3HUK cTaHoBuB 1526 nuiw6is, a B 1866 pori —
1289. BisbliricTs NLI00IB IPUIIAAI0 HA IIPAaBOCIaBHE
HacejieHHA [5, ¢. 16].

Haceneunnsa Ilominbcekoi rybepHii, AK BiKe 3a3Ha-
yajiocA BUINE, MOIIAJIOCA Ha CLILCBKE Ta MiChKe.
CisibcbKe HaceJIeHHA 0yJI0 IMepeBaskalvoio TPYIIo0
OPOTATOM YChOT'0 JOCJTIKyBaHOT0 mepioay. Boro Gysio
YHCJIEHHUM 1 CTAHOBIJIO OCHOBHY UaCTUHY HACEJIEHHSA
periony.

e 1862 pori — 1.685.724 oci6 (uosoBikiB — 836,815,

e 1865 pori — 1.774.224 oci6 (uosioBikiB — 883,972,
skiHok — 890,252).

e 1866 pori — 1.781.879 oci6 (uosioBikiB — 888,230,
sKiHOK — 893,649).

e 1870 pori — 1.983.188 oci6 (uosioBikiB — 972,388,
skinox — 960,800).

Jscepesio: cTBOPEHO HA OCHOBI CHCTEMATU30BAHUX JAHUX, 3HA-

ACHUX y p13HI/IX JAsKepesiax

I1i moxasHUKHM BKa3yTh Ha cTabijibHE 3POCTAHHA
CLTBCHKOT'0 HACEJIEHHA MPOTATOM JIOCIIi/IPKYyBAHOTO TIe-
pioxy. Ile 3pocTanHA Bio6pakano poO3BUTOK CLIIECHKOTO
TOCIIOaPCTBA AK OCHOBHOI TaJTy3i eKOHOMIKHU ry6epHii.
JloMiHyBaHHA CLIIBCBKOI0 HACEJIEHHA HAl MiCBKUM CTa-
HOBMJIO ToHAN 93%.

Miceke HacesienHs B 1862 poli ckjagaio JIuiie
6,68% Bip 3aranpHoil uncenabHocTi (120640 oci6). 3a
TPU POKU YACTKA MICHKOTO HaceJieHHA 3pocJia 10 6,86%
y 1864 porii, 110 CBiqUYUTH OPO HOBLUILHY ypOaHi3aIlio.

Haii6inpiry KUTbKiCTh HaceIeHHSA Y JOCITIPKYBaHUI
nepiog manu Kavm’auens-Ilominbecernii, Banra, Binnu-
1A, MoruniB ta [Naticun. Ha mouaTtky 60-x pokiB Haii-
OUIBIIY KIJIBKICTD HaceJIeHHA Mayu micra: Kam suens-
TTomineceknii — 18995 xuremnis, Bap — 13972 :xurenis,
Bianuwuiga — 10049 xkuresnis y 1863 portti [5, c. 7].

Y 1865-1866 pokax cuTyallis jie o 3MiHUJIACh,
i BUrJisAga/ia HaCTyITHUM YHMHOM:

1. Banra — 13880 sxurestiB y 1865 pori Ta 14001
y 1866 porri.

2. Kamenernp — 20061 xurens y 1865 porri Tta
19085 y 1866 porri.

3. Binaunsa — 10689 :kurestiB y 1865 porri Ta 10245
y 1866 porri.

HaiimeHry KiJIbKiCTE JKUTEJIIB MAJIH:

1. Crapa Ymuna — 2992 xuresi y 1865 porri Ta
2994 y 1866 porri.

2. HoBa Ymunga — 3835 xuresniB y 1865 porii Ta
3809 y 1866 porri.

3. Canpaurns — 2221 skuress y 1865 porri Ta 2232
y 1866 porri.

3a crareBuM II0KA3HUKOM, HAMOLIbIIE JKIHOK IIPO-
JKUBAJIO y MicTax:

1. Banra — 8209 xxinok y 1865 poiri ta 8253 y 1866

skiHoK — 818,909). portri.
e 1863 pori — 1.714.505 oci6 (uosoBikiB — 852,220, 2. Kamenerp — 9934 xiuku y 1865 porri Ta 9552
skiHoK — 802,285). y 1866 porri.

e 1864 pori — 1.745.943 oci6 (uosoBikiB — 868,810,
sKiHOK — 877,133).

3. Binaunsa — 5310 xinok y 1865 pori Ta 5097
y 1866 porri.

Tabnuuys 2
ITopiBHAIBLHMII aHAJII3 MiCBKOTO Ta CLJIBCEKOr0 HACEJIEHHA
. . YacTka MicbKOro Cinbcbke YacTKa CijIbChKOro
Pik Micske HacereHHA
HACEJICHHA HACEJICHHA HACEJICHHA

1862 120,640 6,68% 1,685,724 93,32%
1863 121,877 6,75% 1,714,505 94,25%
1864 123,992 6,86% 1,745,943 96,66%

Jcepenio: nani moKasHUKU B3ATI i3 [5]
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HaiimeHrtire ;KiHOK TPOKUBAJIO V:

1. Crapa Ymmuna — 1512 xinok y 1865 porri ta
1517 y 1866 porri.

2. Canpaurg — 1153 winku y 1865 porri Ta 1156
y 1866 pori.

3. Hora Yuura — 2060 sxinok y 1865 porri Ta 2066
y 1866 pori.

oicepenio: cTBOPEHO Ha OCHOBI CHCTEMATH30BAHUX JAHUX, 3HA-
AeHUux y p13HI/IX JKepesaax

AxIo nopiBHIOBATH BEJIMUNHY HACEJIEHHA y MiCTax
3a reorpaiyHUM ITOKa3HUKOM, TO B IopedopMeHui
mepiof OiJIbIlle HAcCeJIEHHS MEIIKaJI0 B MicTax, pos-
TAIIOBAHUX y [EeHTPaJbHIN Ta IIiBHIYHIN YacTHHAX
rybepwuii, Takux Ak Kam’auens, Binuuia tra Bamnra.
Ile mo:xe GyTu 1OB’sI3aHO 3 IXHIM €KOHOMIUHUM 3HA-
YEeHHAM, PO3BUTKOM TOPTIBJIi Ta TPOMUCJIOBOCTI, a Ta-
KO HaOJIMKEHICTIO 10 PUHKIB 36yTy Tomo. Menma
KLIBKICTB HaceJIeHHA crocrepirajiaca B micrax Crapa
Y, Hoea Yimurga ta CanpHuI, 1110 MOsKe OyTH
00yMOBJIEHO iXHIM PO3TAIIYBAHHAM Yy MEHII PO3BU-
HEHUX perioHax 3 00MeKeHHMU eKOHOMIUHUMU MOXK-
JINBOCTAMHU.

3riguo Hamux migpaxyskiB Ha 100 mictas [Tomins-
CBKO1 Ty0epHil IpUnamaio:

e 1862 p.: 1.397,32 cenan
e 1863 p.: 1.406,75 cenan
e 1864 p.: 1.408,11 censan

¥ nopedopMeHuIi IIePiof CIIOCTEPIraaocA cTadlIbHe
3pPOCTAHHA HACEJIeHHA y BEJIUKUX MiCTaxX, TAKUX SAK
Kav’auens-IToginbesknii, Basra, Binaua Ta Ilpo-
ckypiB. Ile moB’s13amH0 3 IXHIM €KOHOMIUHUM Ta aIMiHi-
crpaTuBHUM 3HaueHHAM. OQHAK HEeBEJIMKI MicTa, Taki
Ak Jleruuis, Bparyias, Bep6oserip Ta fAmMmias, 3amu-
MIAJTNCA MaJI03aCeJIeHUMU Uepes BiJICy THICTb 3HAUHUX
€KOHOMIUHUX CTUMYJIIB [JIA Mirparii HaceJIeHHA.

Y mpotieci TOCITiIPKEHHA MU TaKOK CIPO0OYBaJIU BU-
BHAYUTHU IUTBHICTh HACEJIEHHA Y MOAUIBCHKUX MiCTax
y nopedopmenuii mepion. O6urciieHHsa TPOBOIUIIN 32
HACTYITHOI (POPMYIIOFO:

, , Huceavicmbv HaceNeHHA
I[invricmo HacenlenHA =

Ilnowa micma

OckijbKM JaHi Ipo TUIOINLY MICT 3a JaHWUHN IIPOMi-
JKOK Yacy BiJICYyTHi, TOUHO PO3paxyBaTU MIJIbHICTH

HaceJIeHHA HEMOIKJIMBO, ajle MOKHA 3PO0UTH [eAKl
npuryneHsd. ko opumycruty, o wioma Kav'sH-
14 Ta BinaWUI Oysia BiTHOCHO HEBEJINKOI0 (HAIPUKJIA/,
5-10 ¥m?2), TO MILIbHICTL HACEJIEHHA MOTJIa Oy TU JOCUTH
BUCOKOI0. fIKIo B3aTU Hacesenua Kav’anna 3a 1862
PiK, me mposkuBaao 18995 ocib, i IPUMYCTUTH TIITOIILY
B 10 kM2, TO OTPUMAEMO OPIEHTOBHY HIUTHHICTL ¥ 1899,5
oci6/km2. 1le BKasye Ha BUCOKY IIiJIbHICTh HACEJIEHHS,
10 XapaKTePHO JJIA ICTOPUYHUX MICT i3 I[LILHOI0 3a-
0y10BOI0.

ITineHicTs HacesenHusa Binuwuili B 1863 poiti, 3rigHo
3 HAIIMMH TTigpaxyHkamu, cranosmia 2009,8 oci6/xm?
(AKmI0 IIomia Micra craHoBUJIa 5 KM2Z) Ta BIIIIOBIIHO
1004,9 oci6/km? (akmo mroma cranosuiaa 10 km?2). e
HABOJIUTH HA IYMKY, 110 II1JIbHICTH MOTJIA KOJTUBATUC
Bimg 1000 mo 2800 oci6/km2, 1110 BKA3ye HA BUCOKY KOH-
IEeHTPAIIif0 HaCeJIeHH JJIS TOTO Jacy.

Micra y ry6epHii 6yJii HEBeJIMKMMU 32 ILJIOLIEIO,
ajie 3 IIUILHOK 3a0yq0BO0, 0COOJIUBO B IIEHTPAJIBHUX
parionax. ¥ 1863 pori B micti Kam’sinenib-ITominbeormii
HapaxoByBasiocA 2071 6yquHOK, 3 AkuX Jiuiie 687 Oyiu
kaM'aHuMu. ¥ micti Basita HapaxoByBaJiocs BChOTO
1530 6yquHKIB, 3 AKMX KaM AHUX OyJio jutre 18. Y wmi-
cti Binaunga mapaxoByBasocsa 1384 GynuHKHU, 3 AKUX
xam’siaux 6ysi0 30. Bysu takosk micreuka, Taki sk Bpa-
IJ1aB, [Ie HapaxoByBasocA 468 OyIMHKIB, 3 AKUX KaM s-
HuMU Oy guire 4 [6, c. 119].

Y mopedopMeHwuii riepios HaceJeHHA TybepHil mIpo-
JTOBYKYBAJIO TIOMIJIATHCSA Ha corfianbii cranu. CorfianbHa
CTPYKTypa BioOparkajia 3arajibHOIMITePChbKi TeHIEHITIT,
Jie OCHOBHUM TIOLJIOM OyJIO pPO3MeIKyBaHHA Ha IBOPAH-
CTBO, [IyXOBEHCTBO, MIII[aH, CeJIAH Ta 1HIII cTaHu. Koxk-
Ha 3 IMX IPYII BUKOHYBAJIA IIeBHI (DYHKIII1 B CYCITLIIBCTBI,
110 3a0e3reuyBajio cTabiIbHICTh Ta PO3SBUTOK PETIOHY.

ITpusisieiioBare cTAaHOBUIIE B CYyCILILCTBI 3aiiMaIn
ABOPAHUN, YUHOBHUKU, JYXOBEHCTBO Ta KYIICI[TBO. TXHH
YMCEJIBHICTh CTAHOBIIIA HEBEJIUKY YACTUHY HaCEJIeHHSA
ry6epHii.

JBOpAHCHKMI cTaH ry6epHil TaKoX ITOMIJIABCA Ha
cragkoBux i ocobucTux maBopaH. CoamkoBi ABOpAHU
Ha Teputopii [IpaBoGepesxuol Ykpaiuu B mopedopme-
HU nepioft OyJIu COI[iaJIbHUM CTAaHOM, AKUH CKJIaaBCA
3 HAIIAKIB 0Ci0, AKI OTPUMAJIU TBOPAHCHKUN TUTYJI
3a BiliCbKOBI a00 IMBLJILHI 3aCJIyTH, a TAKOXK 3 MPEe-
CTaBHUKIB JaBHIX apUCTOKPATUYHUX POAUH. TUTYII

Tabnuuys 3
Comniansaa crpykrypa Iloginscekoi ry6epwii 3a 1862-1865 pp.
CounianpHa AGcomorna BignocHa amina
oI 1862 1863 1864 1865 3MiHAa (1862-1865), %
Py (1862-1865) » 7
JIBOpAHCTBO 23,889 24,159 24,636 24,982 +1,093 +4.58
HyxoBeHCTBO 1,287 1,316 1,342 1,329 +42 +3.26
MimaucTso 254,364 258,879 256,922 263,828 +9,464 +3.72
Hacemnenusa 1,869,361 1,836,382 1,924,572 1,924,572 +55,211 +2.95
(3araJibHe)

otcepenio: cTBOpEHO HA OCHOBI CHCTEMATH30BAHUX MAHUX, 3HAWIEHUX Y PIBHUX /IKepeiax
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mepeiaBaBCA II0 CIIAJIKY, 1110 J03BOJIAIO0 30epiraTu IBo-
PAHCBKUI CTATyC IPOTATOM JEKLITBKOX ITOKOIiHb, BoHU
YacTo BOJIOMIN BeJIUKHMU 3eMeJIbHUMEI HaqlJIaMu, 1[0
3a0e3reuyBaJio iM 3HAYHI IOXOAU Ta BILJIUB Y MiCII€BUX
rpomanax.

JaHuii TUTYII faBaB IM BUCOKUU COI[iaIbHUM CTaTYC,
1110 J03BOJIAJIO M GpaTu yuacTh B YIIPABJIIHHI TyOepHIEH0
Ta 1HO/I IepPsKaBoio, 001iMaTH BUCOKI II0CAqU B apMii,
CymoBill cucremi Ta agminicrparlii. Yacro obifimasiu
KJIIOUOBI II0CAaU B MiCI[€BUX OpraHax BJIaau, TAKUX
SIK 3eMCTBa, AKi OyJiM CTBOpEHi B pesysbTari pedopm
Omnexcanmpa II.

OcobucTi ABOPAHU — I CTaH, AKUNA CKJIATaBCA
3 0ci0, AKI OTPUMAJIU ABOPAHCTBO 32 OCOOWCTI 3aCJIy-
T'd, ajie iXHI HAITAKA I1ed cTaTyc He yCIIagKOBYBAJIM.
Bararo ocobuctux QBOpAH OTPUMAaJIU CBOI TUTYJIU 3a
BiICbKOBI ITOJBUTH, YUACTh y BifiHax Ta kamnaHiax Po-
citicekol immepii. TuTys Takox HagaBaBcA 3a 3aCIy-
TU Ha JepyKaBHIN cay:k0i, BHECOK y PO3BUTOK HAYKHU,
KyJBTypH Ta ekoHoMiku. OcoOucTi JBOPAHU YacTo OyiIu
IpeacTaBHUKAMM 1HTEJIIreHIlil, TAaKMMU AK BUUTEJII,
JiKapi, IHKeHepH, Kl OTPUMAaJId JBOPSAHCTBO 3a CBOIL
mpodeciiiHi mocATHEHHA.

Bonu Masnu Bumuii comiajgbHU CTATyC MOPiBHAHO
3 ceJIAHAMHU Ta MilllaHAMH, 10 T03BOJIAJIO IM Oparu
y4acTh y JeAKUX AcIleKTax yIIPaBIIHHA [IepKaBoio,
ry0epHi€ro, ToBiTaMu Ta 061iMaTH EBHI HOCAIU. Im Ha-
JlaBaBCsA JOCTYM JI0 AKICHOI OCBITH, 1[0 JO3BOJIAJIO TPATH
BaKJIUBY POJIb Y KYJIETYPHOMY Ta iHTEJIEKTYaJIbHOMY
JKUTTI Ty6epHii. Xoua 0coOMCTI TBOPAHU HE BOJIOTIIIN
TAKUMU BeJIMKUMU 3€MeJIGHIMU HaglJIaMU, AK CIIaIKOB1

IBOPSHI, BOHU BCe K MaJIy IIeBHI €eKOHOMIUHI IIpuBijel,
AKI T03BOJIAJIN IM BeCTH KOM(OPTHE KUATTA.

IIs Tabmuia m03BoJIsie 3pOOUTH OLIIBIIT I'PYHTOBHIL
BHCHOBKH III0I0 AeMorpagiuyHoi AUHAMIKH TBOPAHCHKO-
ro craHy Ilomisbebkoi ry0epHii. Oco0IMBO BAKITUBUM
€ BUABJIEHHA ITUKJIIYHOCTI 3MiH: IIepiogu 3pOCTaAHHSA
YepPryThHCA 3 TIEPIOAAMHU CIIAY, 1[0 MOKe CBITUUTH IIPO
BILIUB COIL[IaJIBHO-€KOHOMIUHUX Ta aJMIHICTPATUBHUX
(hakTopiB HA CTPYKTYPY ABOPAHCHKOTO CTAHY.

ITpumiTHo, 1110 HAAOLIBII cTAOLIBHE 3POCTAHHSA CIIO-
crepiraerbcA B mepioq 1857—1863 pokiB, micjs 4oro
TMOYMHAKTHCA 3HAYHI KOJIMBAHHSA TTOKAa3HUKIB. L{e Moke
OyTH 10B’s13aHO0 AK 3 pepopmamu 1860-x POKiB Ta iXHIM
BILUITMBOM Ha COIiaJIbHY CTPYKTYPY CYCITIJILCTBA, TAK
1 3 moBcTauHAM 1863—1864 pokiB. Ampre Mmicsis Horo mpu-
JIYIIEHHA POCiicbKa BJIajia IIpoBejia MacoBi apelTH ce-
Pen MOoJIbCHKOL NIIAXTH, IHTEJITe I Ta IHIINX COIlalIh-
HUX I'pyTl, HKi BBaXKaAJIMCA IIPUYETHUMMU 10 IIOBCTAHHA.

BigHocHO HeBeNIMKY YacTKy HaceJeHHA CKJIAIAJIO0
TaKO0K JyXOBEHCTBO. [lyXOBEHCTBO BKJIIOUAJIO TPABO-
CJIaBHUX CBAIIEHUKIB, PUMO-KATOJIUI[BKUX, 1y1€HICbKUX,
BipMEHO-KaTOJIUIBKUX, TIPOTECTAHTCHKUX, MyCYJIbMaH-
cbknx. Haii6iablry KUTBKICTh CKIaqaliv IIPaBOCIaBHI
cBAMeHUKN. ¥ 1862 polri IXHA KIJIBKICTh CTAHOBHIJIA
1171 womosik (0,0648%). ¥ 1863 poiii iXHA KiJIBKICTb
3pocia mo 1241 gososik (0,0692%). ¥ 1864 porri ixHs
KiapKicTh cAarayia 1270 oci6 (0,0679%). ¥ 1865—-1866
POKax IXHSA KIJIBKICTb He 3MiHMIacsA 1 cranopmia 1270
YOJIOBIK, aJjIe BifICOTOK [I0 3arajbHOl KIJIGKOCTI HAcCeJIeH-
HA Bke ctanoBuB 0,0660% [2, c¢. 6-7]. [JaHi moka3HUKNT
BKa3yITh HA CTa0lJibHEe CTAHOBUIIE ITPABOCIABHOTO

Tabnuuys 4
Hemorpadiuna crpykrypa aopsaacTea [logisbeskoi ryGepHii (1862-1870 pp.)
Pix ;ﬁﬁ;ﬁ;?g:a YosoBiku HKinkn Bceworo % Bi?y%i‘;‘i{‘]-[ignnﬂ % TNPUpPOCTy
1857 Cnanmkosi 10,178 9,627 19,805 * -
Ocobucti 2,383 2,019 4,402 * -
Pazom 12,561 11,646 24,207 * -
1862 Cuankosi 10,428 10,620 21,049 1.01 +6.3
OcobucTi 4,005 3,849 7,854 0.43 +78.4
Pasom 14,433 14,469 28,903 1.69 +194
1863 Cnanmkosi 11,922 11,555 23,784 1.24 +13.0
Ocobucri 4,400 4,242 8,392 0.45 +6.9
Pazom 16,322 15,797 32,176 1.70 +11.3
1864 Cuankosi 8,491 8,781 17,280 0.92 -27.3
Ocobucti 3,567 3,878 7,445 0.40 -11.3
Pasom 12,058 12,659 24,725 1.32 -23.2
1866 Cnanakosi 12,325 11,931 24,256 * +40.4
Ocobucti 2,907 2,672 5,579 * -25.1
Paszom 15,232 14,603 29,835 * +20.7
1870 Cuankosi 2,085 2,040 4,125 * -83.0
OcobucTi 1,376 1,276 2,652 * -52.5
Pasom 3,461 3,316 6,777 *
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IIyXOBEHCTBA, 110 TI0B’A3aH0 0UYEeBUIHO 3 IXHIM HaHiB-
HUM CTAaHOBUIILIEM.

Ils xareropia HaceJIeHHA B CBOI UEPTy TAKOMK
noguIAJiacsa HA YopHe Ta Oije myxoBeHcTBO. o 6ijio-
ro JyXOBEHCTBA HaJlekalla YaCTHHA IIPABOCIABHOTO
IIyXOBEHCTBA, fKa He IpuiiMaja yepHedux 00iTHUIIL
1 MOTJIa BECTU CBITCHKUI CI10Ci6 KkuTTA. [lo HUX Hase-
JKAJIU: cBAIIeHuKU (iepei) — ocobu, AKI 3aiCHIOBAJIN
6OrOCIy:KIHHSA, TATHCTBA Ta MACTUPCHKY MIAJIbHICTD;
IAKA — 0C0o0M, AKI JoIIoMAarajii CBAIeHUKaM ITijT uac
60TOCITY?KiHb; TICAJIOMIIIUKA — OCOOM, AKI YUTAJTU TICAJI-
MM Ta I0IIOMAarajiy y xpamax. Bijie ;[yXoBeHCTBO MOTJIO
ofpy:KyBarucA (0 BUCBAYEHHA) i MATH CiMT, TOMY IXHIO
KUTBKICTb MOKHA TTO/TBOIOBATHU (AK MiHIMYyM).

3 1862 mo 1866 pik KiJIBKiCTh IAHOTO BUIY CBA-
IIEHHOCIYKUTEJIIB 3pociia. Axkio B 1862 porri ixHsA
KUTBKiCTh mpubsiusHo cranoBmiaa 1100-1200 oci6, To
B 1866 porri 11eii mokasHUK piBHABCA npubdiausao 1300
oci6. KisibKicTh MUAKOHIB TAKOM 3pocTasia, 3 IMpUOIN3HO
200-250 y 1862 porri mo npubsmsuo 350 y 1866 porri.
IlcamoMinukn 3a3BUuail He BKJIIOUAJINCA B OCHOBHI CTa-
TUCTUYHI JaHi.

Moo wopHOTO TYXOBEHCTBA, TO Iie Oyjia Ta YacTUHA
ITPABOCJIABHOI0 IYXOBEHCTBA, KA CKJIaajiacad 3 uep-
HenTBa (MOHAXIB 1 YEPHUIIH), 1[0 TPUNHAIN YepHEUL
O0ITHUITI, KUJIM B MOHACTUPSAX 1 BeJIM ACKeTUYHUI CIT0-
¢i6 sxuTTA. Buin myxoBHI 0cobu Toro dacy (emucKomu,
apPXIEMMCKOIIN, MUTPOIIOJIUTH Ta IIaTpiapxu) 00U paInucsA
BUKJTIOUHO 3 UKCJIA YOPHOTO IyXOBeHCcTBa. BoHu Kepy-
BaJI LIEPKOBHUMU CTPYKTYypPaMu Ta 3AiHICHIOBAJIU ap-
XieperchbKe CIIyKiHHA. JopHe JyX0BeHCTBO BiTirpaBaJio
KJIFOUOBY POJIb Y IyXoBHOMY 2kUTTI L{epkBu, 36epiraroun
TpaauUIii, 3AiINCHIOIYN KEePIBHUIITBO Ta HATAIOUU IY-
XOBHE HACTAaBHUIITBO.

ITopsap i3 mpaBoCJIaBHUM JYXOBEHCTBOM Ha TEPU-
Topii IlomisibchbKo1 ry0epHii mmpoKe MOMIMPEHHA MaJIo
1 pUMO-KaTOJIUIIbKE AYXOBEHCTBO. BOHO TakoX Bifi-
rpaBajIo KJIIOU0BY POJIb Y AYXOBHOMY, KyJIBTYPHOMY Ta
COIIIAJIBHOMY KUTTI KaTOJUIIBKOI TpoMaau, 36epirajo
TPaUILii Ta 3MIMCHIOBAJIO HACTUPCHKE CIIyKiHHA. BoHO
MaJIo CBOIO BJIACHY CTPYKTYPY, TPAOUIli Ta IpaBuUja.
CBAIIEHUKN TA ENMCKOIHN OyIu 3000B’A3aHI TOTPUMY-
BarucA 1esibary (00iTHUIT 6e3ILTF00HOCTI), TOMY iXHA
KUTBKICTD 3aBiK/IU 0yJia IOCTIHHOIO.

e 1862: 145 4oJi0BiKIB

1863: 149 4oJ10BIKiB
1864: 161 4oJI0BIKiB
1865: 161 4JoJI0BIKiB
1866: 161 4JoJI0BIKiB

cepenio: cTBOPEHO Ha OCHOBI CHCTEMATH30BAHUX JAHUX, 3HA-

JIeHHUX y PI3HUX /Kepesax

Ax BUOHO 3 BKAa3aHUX MMOKA3HUKIB, KiJIBKICTh PHUMO
KaTOJIUIbKUX CBAIIEHUKIB 3pocTasia, 1[0 BigmoBiga-
J10 3GiJIBIIEHHI0 PUMO-KATOJIHIBKOTO HACETeHHA. 1X
KUIBbKicTh cTanoBuia 6;1n3bpko 0,01% Bim HaceeHHA
ry6epHii [5, ¢. 10].

3HaAYHOI0 HA TePUTOPIl Kparo OyJia eBpeiicbKa rpo-
Maja, Kka MaJjia CBOi CMHATOTH Ta CBAIEHHOCTIYKUTE-
JiiB. €BpelichKi cBAeHUKN (iBp. 3710, KOXaHUM) OyJIu
IYXOBHUMU 0cobaMu, AKi Maju 0COGJIMBHUU CTATYC
i BUKOHyBAJIU IIeBHI peJiirifimi dymkmii. Ixmiii craryc
BU3HAUYABCA 3a MoXomKeHHAM. [lopsAy i3 cBAeHHOCITY-
JKUTEJIAMU B 10/1a13Mi OyJIM TaKOK TyXOBHI JIigepu Ta
BUUTEJII — pabuHu (paBUHU — YKPATHCHKUII BapiaHT).
Bonu BigmoBimaiau 3a MOACHEHHS PEIINAHNX 3aKOHIB
(rajaxm) Ta iX 3aCTOCYyBaHHA B IOBCAKIEHHOMY KUTTI.
PaBunu uacTo Beji MOJIUTBU B CHAT031, 0COOJIMBO IIijT
yac [ITab6ary Ta cBaT. K i mpaBoCJIaBHI CBAIIEHUKHU, TAK
1 iymeficbKi MOTJIN OPY?KYyBaTHUCh, aJie JIUIIEe Ha €Bpeli-
KaX, Kl Bi/INOBIJAI0Th IEBHUM KPUTEPIAM PUTYaAJTLHOT
gucToTd. ToMY iX KUTBKICTh MOYKHA TTOIBOIOBATH (AK Mi-
HiMyM). 3TiJHO CTATUCTUYHNX JOKYMEHTIB 1y/1efChKIX
CBAIIEHUKIB HAPaX0BYBaJIOCh:

1862: 26 u0/I0BIKIB
1863: 23 u0I0BIKIB
1864: 20 u0/I0BIKIB
1865: 20 uo0s10BIKIB
1866: 20 u0/I0BIKIB

rcepenio: cTBOPEHO Ha OCHOBI CHCTEMATH30BAHUX JAHUX, 3HA-

JIeHHUX y PI3HUX /Kepesax

AKX BUIHO, KIJIBKICTH 1yqeiChKUX CBAIIEHHUKIB
Yy BKasaHi POKU Mae TEHJIEHI[iI0 J0 3HIKEHHA 1 cTali-
JigyeTheA julie B cepequni 60-x pokis. Ile moike Oyt
MOB’A3aHO0 3 MEHIIIOK KUIBKICTIO €BPECHLKOr0 HaCeIeHHA
B TIOPiBHAHHI 3 IHIIUMU TPyIIaMU.

Y ry0epHii Takox OyJiM IPUCYTHI IIPOTECTAHTU.
KinpKicTh CBAIIEHUKIB I[HOT0 BipOCIOBITaHHA Oysia
HEBEJIUKOIO.

Tabnuuys 5

Kareropii npaBociaBuoro nyxoseHctea B Iloginbcbkii ryGepHii 3a poxkamu (1862-1870 pp.)

Pix Cnﬂ‘menunlcn 1 Cp— T Ica’reropii.' (mcanom- | Yopue Iy XOBEHCTBO (.iepomona-

(iepei) IIIUKH, YEHIIi, TOIIO) XH, apXiMaHOPUTH, iryMeHH)

1862 1,100-1,200 200-250 Hesimomo 50-70

1863 1,200-1,250 250-300 Hesimomo 55-75

1864 1,250-1,300 300-350 Hesigomo 60-80

1865 1,300 350 Hesigomo 65-85

1866 1,300 350 Hesigomo 70-90

1870 1,300-1,350 350-400 Hesimomo 75-95
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1862: 9 yosi0BiKiB
1863: 7 wos10BiKiB
1864: 6 yosI0BiKIB
1865: 6 yosI0BiKIB
1866: 6 yosI0BiKIB

Jorcepenio: cTBOPEHO HA OCHOBI CHCTEMATU30BAHUX JAHUX, 3HAN-

JIeHHUX y PIBHUX JrKepesax

3 1862 1o 1864 poxu MyxoBHI 0COOU ITPOTECTAH-
TU3MYy OyJIU IPUCYTHI y He3HAUHIH KiJIBKOCTI, 1 TAKOXK
HaMITHJIACh TEHIEHI[IA O0 iX 3MeHIleHHA. Jlue 3 ce-
penunu 60-x pOKiB BigOyiack crabisisallisa Ha piBHI 6
40J10BikiB. BoHU "acTo 6pasiv ygacTs y KepyBaHHI CBO-
iMU MaJIeHBKMMU TPOMaIaMi, OPTaHi30BYBAJIN 3aXO0IU
Ta OJ1aromiiiHi iHiriaTuBu. IIpoTecTaHTCHK] CBAMIEHUKN
MOTJTU OPY*KyBaTUCH, TOMY 1X UMCEJIBHICT TAKOM MOT-
Jia TIO/TBOIOBATUCH.

HaiimeHy KiJIbKIiCTh CKJIaajii MyCyJIbMaHCBKL
JIyXOBH1 0c00U1, KUTBKICTb AKUX y 1862 porri cTraHoBUIa
3 ocobu, a B HacTyITHI mopedopMeHi poKu — Juiie 2.
Y iciraMi He iCHYBaJIO IHCTUTYTY CBAIIEHUKIB Y TOMY
cemci, K 11e OyJI0 B XpUCTUAHCTBI un ofaismi. OmHak
OyJIu TyXOBHI 0cO0U, SIKI BUKOHYBAJIU TI€BHI PeJIiTiiiHi
(byHKIIi1 Ta BigirpaBajivi BayKJIUBY POJIb Yy MYCyJIbMaH-
CBKIilf TpoMai.

Tako:k y ryOepHii IIPOKUBAJI BipMEHO-KaTOJIUKH,
AKI B IOCJIKyBaHUI Mepiof HapaxoByBau Jinlle 2
CBAICHUKIB.

BaxxnuBow CKJIa0BOI0 COIiaJIbHOI CTPYKTY-
pu Iloginbcekoi ry6epHii B mepion 1862—1872 po-
KiB O0yB Kyneubkuii craH. lleil craH mominABca Ha
rinegiil (1-mma, 2-ra Ta 3-Ta), AKI BU3HAYAJMW IXHIN
COITiaJIBHUI cTATyC 1 eKOHOMIUHI MoskauBocTi. Kymiri
1-i rinpaii Manu HaW6iIbm OpubyTKH, 1 TOMY 3a-
fiMasnucA HaU6LIBIN 3HAUYHOIO TopriBien. Kymii 2-1
Ta 3-i TiIpAill Oyau 3aiAHI B APiOHINIIN TOPTIBII TA
peMeciri. Boru Takox Moriu 6paTy y4acTb y Mich-
KOMy caMoBpAmyBaHHi. Kyriri Toprysasin ToBapamu
Ak B meskax Pocificbkoi iMIiepii, Tak i 3a i1 Mexamu.
Bararo 3 HuX BoJIOAi/IM IIEBHUM BUIOM BHUPOOHUIITBA,
Ie MpaIoBaid KiJibKa HaliMaHUX POOITHUKIB. Xoua
B Pocilicekiil iMIIepii 11e HasuBaIu 3aBogaMu Ta (a-
Opukamu, HacIpasi e Oyau MalicTepHi a60 MaJieHb-
Kl MaHyhaKkTypu.

IIporarom mepiony 3 1862 o 1872 pp. y IOTUTECHKO-
MY Kpai crocTepirajacs Mmo3uTUBHA JUHAMIKA 3pOCTaH-
HA KyIIeIlbKoro craHy: Bix 1.257 gosoBikiB y 1862 p. mo
1.315 yosioBikiB y 1863 p.; 1.373 uosoBikiB y 1864 p.;
1.430 yosioBikiB y 1865 p.; 1.487 uosoBikiB y 1866 p.;
1.595 uososikiB y 1870 p. [7, c. 31]. Ile crabinabHe
3POCTAHHA KiJIBKOCTI KYIII[iB CBITUUTH ITPO PO3BUTOK
TOPTIBJI Ta MiATPUEMHUIITBA B I'yOepHii.

Kinekicrs kymiris 1-1 rispmaii 3pocrasia Big 12 4o-
JoBikiB y 1862 porri go 25 y 1870 poiri. Ie cBiguuth
po Te, 10 YACTUHA KYII[iB 3MOTJIa HAKOTIUYUTH JI0-
CTAaTHBO KAMITAJIy [JIA ITiIBUIEHHS CBOTO CTATYCY.
KinbkicTs Kyniis 2-1 risipii Tako:x 3pociia 3 45 gojro-
BikiB y 1862 porti mo 70 y 1870 porri, 1110 Moxke GyTu
[I0B’SI3aHO 3 PO3IINPEHHAM TOPrOBEJILHOI JiAIBLHOCTI Ta
36LTBIIeHHAM KarmiTasriB. Kyt 3-1 riiepaii samumasiv-
¢s HaMOLTBIIOK T'PYIIOI0, IXHA KUTBKiCTh 3pociia 3 1,200
q0J10BiKiB y 1862 porii mo 1,500 y 1870 porri. Ie Brasye
Ha BaXKJIUBY POJIb APiOHOI TOPTIBIIL Ta peMeces y eKo-
HoMmini ry6eprii. Pict kynmiB 1-1 Ta 2-i ribaiil Morke
CBIIUUTH PO KOHIIEHTPAI[iII0 KAIliTaJly Ta 3pOCTaHHA
BEJIMKOTO 0i3Hecy. SPOCTAHHA KiJIBKOCTI KYIII[iB TAKOMK
CBIIUUTH PO 3MIITHEHHSA ITO3UIIIN KYIIEIIbKOT0 CTaHy
B COIiaJIbHIH iepapxii Ta 110ro BIJIMB Ha PO3BUTOK II0-
JJIBCHKOTO PETiOHY.

Hesenuky nimnty B corianbHiil crpaTudikaiii Hace-
JieHHA B opedopmenwuii nepion y Ilomibeskiit rybepHii
saiimasiu mouecHi rpomanauu. Craryc MmoyecHuX Ipo-
MaJiAH HaJaBaBcA 0cobaMm, AKI MaJii 3HAYHI 3aCJIyTU
mepes AepKaBoio abo CyCIiJIbCTBOM, ajie He HAJIEKaJIn
10 ABOpAHCTBA. BoHU Maiiu 1eBHi IIpuBijiel, Takl K
3BIJIBHEHHA BiJl PEKPYTCHKOI TIOBUHHOCTI Ta 0COOUCTOL
3aUIeIKHOCT] Bi mOMImMKiB. IXHA uacTka OyJia HeBe-
JIMKOI0, OCKLJIBKM IIe¥ cTaTyc HagaBaBCA BUOIPKOBO.
¥ ry6epHisax mogiGHOro po3Mipy Ta COLIaIBHOTO CKIIATY
KUJIBKICTD II0UYECHUX I'POMAIAH MOIJIa CTAHOBUTHU Bif
KIJIBKOX OEeCATKIB 0 KILJIBLKOX COTeHb 0ci0. Binpiricrs
II0OUeCHUX I'pOMaJAH IIPOKHUBaJia B MiCTaX, e BOHU
MorJIu 6paTy ydacTb y MiCBKOMY CAMOBPAAYBaHHI Ta
IHIITUX COIMlaJIbHUX 1HII[IaTUBAaX.

1862 pik: 45 ocib
1863 pik: 50 ocib
1864 pik: 55 ocib
1865 pik: 60 ocib

Tabnuys 6
3arajgpHy KLIBKiCTh IPaBOCJIaBHUX CBAIIEHHOCIIY:KUTEJIIB 6€23 mMoity
3arajibHa KiJIbKiCTH €sBpeiicbKi cBa- . | MycyabmaHCBKL
. Pumo-karonus- IIporecranTCHKi
Pik IIPaBOCJIABHUX CBAIIECH- . mweHuku (Pa6u- CBAIIEHUKH
. Ki cCBAIIEHUKH CBAIICHUKHA

HOCJIY:KUTEJIiB HH) (Imamm)
1862 1,350-1,520 145 26 9 3
1863 1,500-1,625 149 23 7 2
1864 1,610-1,730 161 20 6 2
1865 1,715 161 20 6 2
1866 1,720 161 20 6 2
1870 1,725-1,845 Hesigomo Hesigomo Hesimomo Hesigomo
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Tabnuus 7
KinskicTs kyniB pisaux rineaii y Ioginscekii ry6epuii 1862-1870 pp.
Pix Kyrmui 1-i rinsaii Kynui 2-i rineaii Rynui 3-i rineaii 3arajbHa KiJIBKiCTh KyIIiB
1862 12 45 1,200 1,257
1863 15 50 1,250 1,315
1864 18 55 1,300 1,373
1865 20 60 1,350 1,430
1866 22 65 1,400 1,487
1870 25 70 1,500 1,595

Jotcepenio: cTBOPEHO HA OCHOBI CHCTEMATH30BAHUX MAHUX, 3HAWIEHUX Y PISHUX /IKepeiax

e 1866 pik: 65 ocib
e 1870 pik: 70 ocib

oicepenio: cTBOPEHO Ha OCHOBI CHCTEMATH30BAHUX JAHUX, 3HA-
IeHUX Y PI3HUX JKepesax

JaHi MOKa3HUKN BKA3yIOTh Ha CTa0ljIbHE 3pOCTAHHA
KUTBKOCTI ouecHUX rpoMajisaH y I1ominbebKiii ryoepHii.
3pOoCTaHHA MOXKE TAKOK CBITUUTH ITPO OGiJIBIII aKTUBHE
BUBHAHHA 3aCJIYyT Tepe]] CYCITiJILCTBOM, II[0 MOKe OyTu
IIOB’SI3aHO 3 TIOJIITUKOIO YPAMLY a60 3MiHAMU B COITiaTh-
Hill cTpykTypi (0ocobsmBo micia Ilonbebkoro moBcTaH-
HA 1863—1864 pp.). IlouecHi rpomagsaHu Maau 3MOTY
OpaTu aKTUBHY y4acTb Y MiCBKOMY CaMOBPAAYBAHHI,
BILIMBAIOYUA TUM CAMUM Ha NPUUHATTA PillleHb, AKi
CTOCYBAJIHCSA €KOHOMIYHOTO Ta COIiIaJIbHOTO PO3BUTKY.

Haii6inp1or0 yacTrHOI coriajibHol cTpykTypu Po-
ciiicekoi immepii Oysnu cenaau. Ile comianbHa rpyma,
AKa TPAOUIIIHO 3afiMaiacA ClJIbCBKUM IOCIIOHAPCTBOM
(3emJ1epOOCTBOM, TBAPMHHUIITBOM, CATIBHUIITBOM TOIIIO)
1 mpoKKMBaJia B CLIbCBHKIiM MicieBocTi. BoHu Takox 3a-
MaJtncsa peMecjiaMu, pudajibcTBOM a0 JIiICOBUM ToOC-
nomapcTBoM. ¥ IlomiTbChKili Ty0epHil ceJITHU MEeIKaIn
B cejiax, XyTopax, MaJIeHbKUX MICTEeUKaxX, e Iepesa-
’KaJjIa CLIIbChKOr0CIOaPChKA MiAIbHICTD.

Y craTUCTUYHHUX MOKyMeHTax mopedOpMeHOTo Ie-
piofy MOALTBECHKE CEeJIAHCTBO MOMIAIOCH HA: JepKaB-
HUX, BJIACHUKIB, KOJIOHICTIB Ta OQHOIBIPIIiB.

Y TabJuill He BKa3aHO MOMIIIUIIBKNX CEJIAH, AKl, AK
coriayTbHU cTaH, He3Baxkaoun Ha CesITHCBKY pedop-
My, IIle TIPOIOBXKyBaIu icHyBaTu. Bouu B mopedopme-
HUI T1epiof] CTAHOBMJIN 3HAUHY YACTUHY CEJITHCBKOTO
Hacesienusa. OmHaK y CTATUCTUYHMUX JTOKYyMEHTaX iX
BEJINUWHY YOMYCh HE BKa3yIOTh. BiJIBIIICTh KOJTUIITHIX

KpiITakiB He MaJIy JOCTATHBO KOIITIB AJIA BUKYILy HaJIi-
JIiB 1 3My1IeHi OyJiv OpeHAyBaTH 3eMJI0 Y OMIITUKIB Ha
kabaJIbHUX yMOBax. AJjie B JOKyMeHTax BOHU BigoOpa-
JKaJICA K opeHaapi, a He kpinaku. IToHATTA «moMi-
MIUIBKUH CeJITHUH» BKasdye Ha IPUAUYHY 3aJI€KHICTD
BiJ maHAa, a opeHmap — Ie BuibHA JoguHa. [lnaxra
mparuyJsia 36epertu 3a co60¥0 MoGiJIbIIIe POTIOYNX UOP-
HO3eMiB 1 yTpuMaTu 6ijid HUX pobouy CUILy, 6arKaHo
SKOMOTA JelIeBIILy, a To i1 y3araJi gqapMmosy [3, c. 92].

JlepskaBHI ceJIAHU — 1ie CeJIAHU, AKI ITPOKUBATIN
Ha 3eMJIAX, [0 HaJIeyKaJin Jep:kaBi. BoHu He Oyiu
Kpirmakamu i Maju Gijbliie ITpaB Ta CBOOOM IOPiBHSA-
HO 3 MIOMIIUIIBKUMU celigHamu. BoHu Gy oco6ucTo
BUIBLHUMU 1 He HAJIeKAJIU IIOMIIIIKAM. im HagaBajIocsd
IIPaBO BOJIOMITH MAiHOM, 3aliMaTHCA TOPTIBJIEIO TA pe-
mecnamu. Ia kareropisa cesisH MaJjia IIpaBo KOPUCTYBa-
THCS 3eMJIEl0, AKA HaJleKalla Iep kaBi, aje He Moria il
mpoaaBaTu abo IepeIaBaT B CIIAIOK.

JaHi noKka3HUKN BKAa3yIOThb HA BiJHOCHY CTabiiIb-
HICTh BeJIMUMHU JIEPKABHUX CEJIAH 3 TEH/ICHITIEI0 HeBe-
nukoro spocranuda. Cepenusa BeJImdnHA ITiel KaTeropii
cTaHOBWJIA B cepequboMy 61usbKo 10,39% Bif 3araiib-
HOI KUTBKOCTI cesisaH y IlomisibehKiii ry6epHii B mepiof
1862-1870 poxis.

Takox y rybepHii B mope)opMeHU mepio 3'sSBu-
nucA cesisHu-piaacHukn. CraTyc ceJisH-BJIACHUKIB CTaB
MOKJIMBUM ITiCJIA CeJIAHCBKOI pedpopmu 1861 poky, ska
cracyBaJsia kpimarrrso. ITicisa pedopmu ceiaHu 0TpUMAa-
JIV IIPaBO BUKYIIOBYBATH 3eMJII0, AKY BOHU 00POOJIIAIIH,
i craBaru i1 BiaacHukamu. CraBimiy BiJIbHUMM, BOHU
[oYaJiu CIJIAUyBaTH MOJATKU 32 3€MJI0, KO0 BOJIO-
IutH, i Oysiu 3060B’s13aHi BUKOHYBATH 1HIII (hiHAHCOBI
3000B’A3aHHA. [IeBHA KUJIBKiCTh 3aiiMajiacsa peMeciaMu,

Tabnuys 8

Poznogin ra kinbKicTs cenaH y Iloginbebkii ryGepHii 1862-1870 pp.

Pix Aepaxcanni CengHHU BIIaCHHUKH Komnonicru OpsopBipii Sarameua kizbricrs
CeJITHH CeJIAH

1862 161.604 1.091.231 485 107.226 1.685.724

1863 156.627 1.087.887 1.031 110.912 1.714.505

1864 159.315 1.091.353 316 113.772 1.745.943

1865 167.547 1.088.156 285 110.934 1.774.224

1866 154.268 1.111.146 366 113.600 1.781.879

1870 325,000 1,250,000 948 120.120 1.983.188

Jorcepenio: cTBOpEHO HA OCHOBI CHCTEMATH30BAHUX MAHUX, 3HAWIEHUX Y PISHUX [IKepeiax
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Tabnuus 9

BigcoTok mep:kaBHHX CeJIAH Bif 3arajibHOI KiJIbKOCTI ceJIaH
y Hopinscekii ry6epuii 1862-1870 pp.

Pik Hep:xaBHi celaHn 3arajibHa KiJIbKICTH CeJIsTH BigcoTox mepiskaBHHUX CeJIAH
1862 161.604 1.685.724 9.59%
1863 156.627 1.714.505 9.14%
1864 159.315 1.745.943 9.12%
1865 167.547 1.774.224 9.44%
1866 154.268 1.781.879 8.66%
1870 325,000 1.983.188 16.39%

Jocepesio: cTBOPEHO HA OCHOBI CHCTEMATU30BAHUX NAHUX, 3HAWIEHUX Y PIBHUX Kepeiax

TOPriBJIe0 a00 IHIITNMU BUAAMHU TiAJIBHOCTI, 110 103BO-
JIAJIO IM OTPUMYBATU JOOATKOBUI JTOXI]T.

AHaTia MOKAa3HUKIB BKa3dye Ha He3HAUHe 3HILKEH-
HA BIICOTKA CeJIAH-3eMJIEBJIACHUKIB 3 64,74% y 1862
poiti 10 61,32% y 1865 pori. Ile moike cBigunTu mpo
Te, 10 YAaCTKA CeJIAH-3eMJIEBJIACHUKIB Y CiJIECHKOMY
HaCeJIEHH] ITOCTYITOBO 3MEHIITyBaJIACA IIPOTATOM I[hOTO
nepiony. Ilicisa 1865 poky BiZICOTOK ITOYMHAE 3pOCTa-
™1, qocsarawun 62,37% y 1866 pori ta 63,04% y 1870
poiti. Ile mMose 6yTu 1MoB’sI3aHO 3 €KOHOMIUYHUMU a60
OOJIITUYHUMU 3MIHAMH, AKI CIIPUAIU 301JIbIIEHHIO
KIJTBKOCTI CeJIAH-3eMJIeBJIaCHUKIB. BemunHa cesisH-
3eMJIEBJIACHUKIB KOJIUBAJIACA TIPOTATOM YCHOTO TIEPIOY,
aJjie 11i KOJIMBAHHA He OyJIM 3HAYHUMU.

Tlopsap i3 pisHUMU KaTEropisiMU CEJIAHCTBA T'YOEPHII0
HaceAn Takok omHoABipiri. Ile comianbHa rpyna, mo
icayBaJia B Pociticekiii imnepii 3 XVIII no mouarky XX
cToIITTs. BoHU BeJii CBOE MOXOMKEHHA IIePEeBaKHO Bif
IPiOHUX «CITy:KUBUX JIIOfeil». IXHiii craTyc 6yB IpoMiK-
HUM MK IpiOHUMU IBOPAHAMHU Ta JeP:KABHUMU CEJIs-
Hamu. Bostogiiy HeBeIMKMMU 3eMeJIbHUMU HaIiIaMu,
AKI 06po0ssITH cami, 6e3 3aJiyueHHsA KpinakiB. Uepes
Opak pecypciB Ta KOHKYPEHII0 3 TIOMIIl[UKaMu 6araTo
OHOABIPIIB 36iqHIIN 1 3MyIIeH] Oyjiu HaliMaTuCA Ha
pobory.

¥ nopedopmennii riepion Ha TepuTopii ITogiisceko1
ry6epHil 3HAXOMUIKUCA POCilichKi Bificbka. Ile cBimunuTh
PO CKJIAMHI TpaHc(opMAaIliiiHi IIPOLIeCH B COI[IaIbHIMA
cTpyKTypi perioHy. Ha ocHOBI cTaTUCTUYHUX JAaHUX MU
cIIpo0yeMO IIPOCTEKUTU CYTTEBL 3MIHU y UHMCEIBHOCTI
PiBHUX KaTeropiil BiliCbKOBOCIYK0OBIIIB Ta WIEHIB IXHIX
pomuH.

Ax BumHO 3 TabJIMIT, HAKOLIBII YKCEJILHOI KaTero-
pi€ro MPOTATOM [IOCTIFKYBAHOTO TIEPI0Ty 3aTUIIATNUC
BifCTaBHI HIWKHI ynHU. BigHocHa cTablIbHICTD ITiel
kaTeropii (KoJIMBaHHA B Mexkax 5,4%) MoxKe CBITUUTH
PO yCTaJIEHy CUCTEeMY BIiICBKOBOI CJIy:KOU Ta qemMo0i-
Jisarrii B periosi. Bogaouac crocrepiraemo piske 3MeH-
MIEeHHA YKUCEJIbHOCTI 6€3CTPOKOBO BiAIycKHUX 3 16,867
oci6 y 1862 porri g0 4,368 oci6 y 1863 potti, 1110 cTaHO-
BUTH CKOpoueHHA Ha 74,1%. YacTKkoBe BiJHOBJIEHHA 1X
KUTBKOCTI 710 8,712 0ci6 y 1864 porri Bce K He JOCATIIO
TMOYAaTKOBOTO PiBHA, 3aJIMIIAI0OUNCH HIKUUM Ha 48,3%
mopiBHAHO 3 1862 porkom. OcobIMBY yBary mpuBepTae
IUHAMIKA KaTeropii coJiiaTchbKUX qiTell Ta KAHTOHICTIB.
Ix uncenbHiCTD JIEMOHCTPY€E 3HAYHI KOJIMBAHHA: BiJ]
5,400 oci6 y 1862 portii o mikoBoro mokasHuka 8,285
oci6 y 1863 porii (36ibiienHs Ha 53,4%), 3 TIOAJIBIIINM
3MeHIIeHHAM 10 5,576 0ci6 y 1866 pori. Ii duryrryarrii
MOKYTb OyTH II0B’A3aHi 31 3MiHAMU B CUCTEMI BiliCbKO-
BOTO BUXOBAHHA Ta PeOPMyBAHHAM IHCTUTYTY KAHTO-
micris [5, ¢. 10-11].

IToxa30B0r0 € TeHIEHITIA 100 0Ci0, AKI He BXOOATDH
JIO 2KOJTHOT'O PO3PSAIY. Ix xinmbkicTs JIEMOHCTPY€E CTili-
Ke 3pocranHA 3 7,185 oci6 y 1862 pori mo 10,400 oci6
y 1863 porri, 3 HesHAUHUM 3MeHIIeHHAM 10 4,615 oci6
y 1866 porri. 3arayibHe 30iblIeHHS ITi€l KaTeropii Ha
34% 3a TPUPIYHUIL TIEPIOJT MOKE CBIIUUTU PO TTEBHY
TpaHc(oOpMAaIlio CoIiaibHOI CTPYKTYPU BifICHKOBOTO
HaceJIeHHA Ta MOKJIVBI 3MiHU B CHCTeMi OOJIIKY Biii-
CHKOBOCJIY?KOOBITIB. SarajibHa YKNCeJIbHICTh BifiCBKOBO-
ro HaceseHHA [lominbebkoi ry6epHii JeMOHCTPYe TeH-
JIEHI[iI0 10 3MeHIeHHA: Big 62,931 oci6 y 1862 porri
1o 58,133 oci6 y 1866 porri. Ili aminu Biqo6pakawoTh

Tabnuysa 10

KinskicTs cenan-saacHukiB y Iloginbceekii ryGepHii 3a poxku 1862-1870,
a TaKOK IXHil BiICOTOK Bij 3arajibHOI KiJIbKOCTI HaceJIeHHA ry0epHii

Pix CinbchbKe HaceJIeHHA CenaHu-3eMJIEBJIACHUKH BigcoTok censsH-3eMJIeBJIACHUKIB
1862 1,685,724 1.091.231 64.74%
1863 1,714,505 1.087.887 63.48%
1864 1,745,943 1.091.353 62.51%
1865 1,774,224 1.088.156 61.32%
1866 1,781,879 1.111.146 62.37%
1870 1,983,188 1,250,000 63.04%

Jocepenio: cTBOPEHO HA OCHOBI CHCTEMATU30BAHUX NAHUX, 3HAWIEHUX Y PIBHUX Kepeiax
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Tabnuuys 11
Ta6aunsa BifickkoBoro HacejsenHusa Ilogiibcbkoi ry6epHii 3 BimcoTkoM
B[l 3arajibHOI KLJIBKOCT1 HAaCeJIeHHA

Kareropia BiliCbKOBOI'0O HACEJICHHA 1862 p. 1863 p. 1864 p. 1865 p. 1866 p.
BescTpokoBoBianmyckHi 16,867 4,368 8,712 9,256 10,463
BigcoTox Bij 3arajibHOI KiJIBKOCTI HACEJIEHHS 0.93% 0.24% 0.47% 0.48% 0.53%
BigcraBHi HU:KHI ynHI 33,479 31,680 32,345 35,799 37,479
Bingcorok Bif 3arajibHOI KiJIBKOCTI HaceJIeHHSA 1.85% 1.73% 1.73% 1.86% 1.89%
ConmarceKi JiTH Ta KAHTOHICTH 5,400 8,285 6,812 5,055 5,576
BigcoTox Bif 3arajibHOI KiJIBKOCTI HACeJIeHHS 0.30% 0.45% 0.36% 0.26% 0.28%
Oco6u mosa pospagaMu 7,185 10,400 9,628 14,501 4,615
BigcoTox Bij 3arajbpHOI KiJIBKOCTI HACeJIEHHA 0.40% 0.57% 0.51% 0.75% 0.23%
3arajibHa KiJIBKiCTD 62,931 54,733 57,497 64,611 58,133
BincoToxk Bix 3arajibHOI KIJIBKOCTI HaCeJIeHHA 3.48% 2.98% 3.07% 3.36% 2.93%

otcepenio: cTBOPEHO HA OCHOBI CHCTEMATH30BAHUX MAHUX, 3HAWIEHUX Y PISHUX [IKepeiax

CKJIaHI memorpadiuHi IPoIec B CePeI0BUII BifiCHKO-
BOT'0 HaceJIeHHA PEeTioHY, 1[0 MOIVIX OyTH 3yMOBJIEH] AK
3araJIbHOAEPKABHUMH pedopMaMu BiliCbKOBOI CHCTe-
mu PocificbKoi iMIIepii, Tak 1 JIOKAJIbHUMU COIIaJIbHO-
€KOHOMIUHUMU (paKTOpaMHU.

BucHOBKH Ta MepPCHEKTUBH MOJAJIBIINX TOCJIi-
IK€Hb Y TAHOMY HAIPAMKY. TakuM YnHOM, B IIPOIle-
Cl oCJTiPKeHHA HaMu 0yJI0 BCTAHOBJIEHO CKJIAHY TH-
HaMIKy eKOHOMIYHUX, COI[IaJIbHUX Ta IeMOrpapiaHmx
amiH y Ilominbcebkiii ryOepHii Ha mpomikky 1862—1872
poxkiB. Iemorpadiunuii possutor ITomgisibebkoi rybepHil
y nepion 1862—1872 pp. xapaKkTepu3yBaBCA CKJIATHU-
MU IIPOIIECAMH, 1110 BEJIOUAJIN K CTAOLIBHUN IIPUPICT
HaceJIeHHA, TaK 1 AUHAMIYHI 3MiHU B H10T0 COITIaJILHIM,
peJIiriiiHiii Ta eTHIYHIA CTPYKTYpI. 3arajbHa YnCceib-
HiCTh HaceJIeHHA 3pocia 3 1,869,361 ocodu B 1862 porri
1o 2,208,100 oci6 y 1872 porii, 1110 CBiTYUTH ITPO TT03U-
TUBHY meMorpadiuny nuHamiky. OCHOBHUM YNHHUKOM
IIBOTO 3POCTAHHA OyB MPUPOTHUN IIPUPICT, OCKIITBKN
HapO/IKyBaHICTh TIepeBUIIyBajia CMEPTHICTh, HE3BA-
JKAI0UM HA BUCOKI MOKA3HUKU OCTAHHBOI, 3yMOBJIEHI
elriieMiAMY, IOTaHUM MEOUYHUIM 06CJIyTOBYBAHHAM Ta
BaKKIMU yMoBamu KuTTA. CepeHbOPIUHUN TPUpicT
HaceJIeHHA CTaHOBUB 0/1n3bK0 1,79%, 1110 ITigKpecIoe
CTablJIBHICTD JeMOTpadivHOr0 PO3BUTKY.

CoriasipHa cTpyKTypa rybepHii BimoOpaskasia 3a-
raJIbHOIMIIEPChKI TeHAEHIIII, e IePeBaKalio ClIbChKe
HaceneHHs (moHam 93%), 1110 TiAKPECIIOBAJIO arpapHUil
xXapakrep eKoHoMiku perioHy. MicbKe HaceJIeHHSA 3a/IU-
11aJI0CA He3HAUHUM, 3POCTAOUH ITOBLIIBHO, II[0 CBIIYLLIO
mpo oomeskeHy ypbauisariifo. Cepey COIiaIbHUX TPYIT

JIOMIHYBaJIU CEJIAHU, SAKI TMOMUJIAINCA Ha JeP:KaBHUX,
BJIACHUKIB Ta KOJIUIIHIX KPIIllakKiB, [0 TPOJOBIKYBa-
JIY 3aJIe;KATH Bijl IIOMIIIUKIB HABIThH Iicisa pedopmu
1861 poxky. JIBOpAHCTBO, TYXOBEHCTBO Ta KYIIEIITBO
CTAHOBUJIM MEHIIIICTh, aJie BilirpaBaIud BayKJIUBY POJIb
y cycrrijbHOMY sKUTTi. KyTierbkuii cras 1eMOHCTPpYBaB
cTablIbHe 3POCTAHHA, II0 CBIIYNUIIO ITPO PO3BUTOK TOP-
TiBJI TA MIOIIPUEMHUIITBA.

Pesiritina crpykTypa HacesieHHA OyJia pisHOMAaHIT-
HOI0, 3 TTIePeBAKAHHAM MPABOCIABHUX, a TAKOXK IIPU-
CYTHICTIO PUMO-KATOJIUKIB, €BPEIB, IIPOTECTAHTIB Ta
mycynbMmaH. [IpaBociiaBHE MyXOBEHCTBO 3aJIUIIAJIOCA
HANYKCEJILHIIINM, 1110 Bi00paskaio oro maHiBHY POJib
y peJiirifiHoMy skuTTI TyOepHii. 'ernepHuii 6anarnc 6yB
30aJIaHCOBAHUM, 3 HE3HAYHOI IIePeBaro0 *KiHOK, 0CO-
0JIMBO y CLIIBCHKIM MiCII€BOCTI, 1[0 MOSCHIOBAJIOCA BU-
III0I0 CMEPTHICTIO YOJIOBIKIB Uepes BayKKi YMOBU mparii
Ta CIIy:kK0y B apmii.

Mirparriiifi riporiecu TaKoK BILTUBAJIN HA JeMOTpa-
(biuny curyarrito, xoua iXHiii BILUTUB 6yB MEHIII 3HAYHUM
HOPIBHAHO 3 NPUPOJHUM TpupocToM. BilicbkoBe Ha-
CeJIeHHHA, TIpe/ICTaBJIeHe BiICTABHUMU COJIJaTaMU Ta
IXHIMHU POAUHAMU, 3AJIUIIAJIOCS CTA0LIILHIM, 110 CBIifI-
YMJIO TIPO HASABHICTD BiliCBKOBUX FapPHIB0HIB Y PETiOHI.

3araJiom, gemorpadiuanii po3BuTok IlogiabchKol
ry6epHii y 1862—1872 pp. BigoOpaskaB CKIaJHUI B3a-
€MO3B’SI30K COIiaJIbHO-eKOHOMIUHUX, KyJIbTYPHUX Ta
peuniriitaux ¢gakropis. CrabijibHe 3pOCTAHHA HACEJIeH-
HfA, HE3BAKAIOUN HA BUCOKY CMEPTHICTh, MiJIKPECITIOE
JKUTTE3IATHICTH PETiOHY, ajie BOJHOYAC BKasye Ha 00-
MEKEHICTb PeCyPCiB JIJIA IMTOKPAIIEHHA YMOB JKUTTS.
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MEOWUYHI HAYKH

FEATURES OF THE EFFECT OF THE DIETARY
SUPPLEMENT “NEPHROBIOTIC” ON INFLAMMATORY
MARKERS, NITROGENOUS UREMIC TOXINS, AND
THE CONDITION OF THE GASTROINTESTINAL TRACT

IN PATIENTS WITH CHRONIC KIDNEY FAILURE

Summary. The article is dedicated to the study of methods for effectively removing uremic toxins in patients with chronic
kidney failure and the development of a probiotic that influences this process.

The study aimed to develop the dietary supplement “NEPHROBIOTIC” and determine its effect on inflammatory markers,
nitrogenous uremic toxins, and the condition of the gastrointestinal tract in patients with chronic kidney failure.

Materials and methods. During the development and study of the dietary supplement “NEPHROBIOTIC,” a combination of
lacto- and bifidobacteria was used, including three probiotic strains of beneficial bacteria: Streptococcus thermophilus (IMB
B-8116), Lactobacillus acidophilus (IMB B-8117), and Bifidobacterium longum (IMB B-8118).

Results and discussion. It has been demonstrated that chronic kidney disease may be accompanied by the development

of intestinal inflammation and disruption of the epithelial barrier, leading to accelerated systemic translocation of bacterial-
origin uremic toxins. These discoveries have provided new therapeutic opportunities for treating uremia, including prebiotics,
probiotics, and synbiotics. The study showed that the developed dietary supplement “NEPHROBIOTIC” could metabolise urea
in human urine from 41.56% to 80.38%. “NEPHROBIOTIC” contains three live probiotic cultures: Bifidobacterium longum IMB
B-8118, Lactobacillus acidophilus IMB B-8117, and Streptococcus thermophilus IMB B-8116. It was established that individual
pure live cultures (monocultures) exhibited a limited ability to metabolise urea: 80.38% (Bifidobacterium longum IMB B-8118),
51.24% (Streptococcus thermophilus IMB B-8116), and 49.0% (Lactobacillus acidophilus IMB B-8117). The mixture of three pure

cultures demonstrated a lower ability to metabolise urea — 41.56%.

Conclusion. The dietary supplement “NEPHROBIOTIC” may be recommended as part of the diet as an additional source of
biologically active substances to support the beneficial effects of probiotics on inflammatory markers, protein-bound nitroge-
nous uremic toxins, and gastrointestinal symptoms in patients with chronic kidney failure.

Key words: nephrology, urea metabolism, probiotic, microflora, development, treatment.

ntroduction. Kidney transplantation and dialysis

are currently the only available treatments for end-
stage renal disease [1]. These procedures significantly
increase the concentration of uremic toxins in plasma,
including creatinine, urea, and uric acid. These inva-
sive procedures impose high social costs, making it
difficult for many low-income countries to adequately
treat patients suffering from kidney failure [1; 2; 3; 4].

Among the key cells involved in toxin filtration are
renal tubular cells and glomerular cells. Notably, re-
nal tubular cells are at the forefront of exposure to
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uremic toxins, making them key targets for research
due to their vital role in kidney function and suscep-
tibility to toxin-induced damage [5; 6]. Over the years,
numerous studies have been published on removing
uremic toxins through the intestinal lumen [1; 2; 3].
This accumulation is believed to be associated with
increased toxin formation from a dysbiotic microbi-
ome, accompanied by reduced renal excretion due to
impaired kidney function.

The gut microbiota plays a crucial role in accumu-
lating uremic toxins, as numerous uremic solutes are
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produced during the fermentation of protein by colonic
microbiota. Certain diseases, including chronic kidney
disease (CKD), are associated with dysbiosis, which
can be defined as an “imbalance in the gut microbial
community with quantitative and qualitative changes
in composition and metabolic activity” [5; 7].

More recently, various research groups have con-
ducted microencapsulation of probiotic bacteria. These
findings have provided a new perspective on the thera-
peutic modification of gut bacterial flora in the context
of kidney disease. Probiotic supplements have been
proposed as an adjunct therapy to improve gut micro-
biota balance, promoting intestinal barrier integrity
and metabolic control in these patients.

Probiotics are “natural or genetically modified micro-
organisms that express specific exogenous enzymes ca-
pable of surviving stomach acid and bile, increasing the
concentration of symbionts in the colon, and providing
health benefits.” The mechanisms by which probiotics ex-
ert their effects include changes in intestinal pH, patho-
gen antagonism through the production of antibacterial
components, competition for available nutrients, binding
to mutagens and carcinogens to prevent their effects,
and enhancement of intestinal barrier functions [8].

More than 2000 commensal bacteria inhabit the
human body, most of which are found in the intestines,
which exist in a natural balance known as symbiosis.
Among the probiotic bacteria that belong to the gut
ecosystem, bifidobacteria (Gram-positive, anaerobic,
and irregularly shaped rods) are the most widespread
and have the potential to enhance humoral and cellu-
lar immune responses to antigens. The population of
probiotics in the gut decreases with antibiotic use and
ageing while pathogenic flora increases. Additionally,
such changes occur in various chronic diseases [9; 10].

Bifidobacterium and Lactobacillus acidophilus lev-
els were significantly lower in CKD patients compared
to healthy controls, whereas Escherichia coli and En-
terococcus faecalis levels were significantly higher in
CKD patients compared to healthy controls [11].

Streptococcus thermophilus is a type of probi-
otic bacteria from the Streptococcus genus. It is one
of the most valuable lactic acid bacteria and has long
been used as a starter culture for producing fermented
dairy products. These “friendly” bacteria naturally
reside in the digestive, urinary, and reproductive sys-
tems. S. thermophilus is most commonly taken orally
to treat and prevent diarrhea, constipation, diabetes,
and many other conditions associated with dysbiosis.
It is known that S. thermophilus strains have reduced
the risk of diarrhea caused by antibiotic use.

Lactobacillus acidophilus is a bacterium from
the Lactobacillus genus. It is primarily found in the
human intestine and other parts of the body, aiding the
digestive system in breaking down sugars and break-
ing lactose into lactic acid. L. acidophilus is also used
in dietary supplements as a probiotic, which numerous
studies have supported. Specifically, several studies

have shown that probiotics containing L. acidophi-
lus can help prevent and reduce diarrhea associated
with various diseases in adults and children. Likewise,
taking L. acidophilus for four months reduced nasal
swelling and other symptoms in children with peren-
nial allergic rhinitis, which causes symptoms similar
to hay fever year-round. It has been established that
a combined supplement containing L. acidophilus in-
creases the number of lactobacilli and bifidobacteria
in the gut, as well as branched-chain fatty acids, which
are an important component of a healthy gut.

Bifidobacterium longum is a species of actino-
bacteria from the Bifidobacterium genus, naturally
found in the oral cavity and gastrointestinal tract,
helping to maintain normal gut function. Bifidobac-
terium longum is among the first bacteria to colonise
the human intestine, alongside Bifidobacterium in-
fantis. It is included in various dietary supplements
as a probiotic due to its beneficial effects on human
health. In patients with active ulcerative colitis who
consumed a dietary supplement containing Bifidobac-
terium longum, an improvement in clinical progression
was observed. Additionally, existing Bifidobacterium
longum strains have effectively alleviated gastroin-
testinal, immunological, and infectious diseases [7].

During chronic kidney disease (CKD), protein-
bound uremic toxins progressively accumulate, in-
cluding indoxyl sulfate, p-cresyl glucuronide, p-cresyl
sulfate, and indole-3-acetic acid. Chronic kidney dis-
ease may be accompanied by intestinal inflammation
and disruption of the epithelial barrier, leading to
accelerated systemic translocation of uremic toxins
of bacterial origin and subsequent oxidative stress
damage to the kidneys, cardiovascular system, and
endocrine system. These findings suggest new thera-
peutic possibilities for treating uremia, inflammation,
and the progression of kidney disease, as well as pre-
venting adverse outcomes in CKD patients. Dietary
interventions incorporating prebiotics, probiotics, and
synbiotics appear promising strategies for managing
uremic toxins in CKD [5; 11].

This study aims to develop the dietary supple-
ment “NEFROBIOTIC” and determine its effects on
inflammatory markers, nitrogenous uremic toxins, and
the condition of the gastrointestinal tract in patients
with chronic kidney failure.

Materials and methods of research. During the
development of the dietary supplement “NEPHROBI-
OTIC,” a combination of lacto- and bifidobacteria was
used, including three probiotic strains of beneficial
bacteria: Streptococcus thermophilus (IMB B-8116),
Lactobacillus acidophilus (IMB B-8117), and Bifido-
bacterium longum (IMB B-8118). Their combination is
assumed to contribute to removing toxic nitrogenous
uremic toxins from the intestines.

To research the ability of the provided probiotic
strains to metabolise urea, it was necessary to revive
the dried cultures and determine whether they were
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present in monoculture or whether other bacteria were
also present in the given preparations. For this pur-
pose, the following media were used: MRS-agar and
MRS-broth (Merk), with the following composition:
Chemical composition (g/L): Casein peptone — 10.0;
Meat extract — 10.0; Yeast extract — 4.0; D (+)-glu-
cose — 20.0; Dipotassium phosphate — 2.0; Tween
80-1.0; Diammonium citrate — 2.0; Sodium acetate —
5.0; Magnesium sulfate — 0.2; Manganese sulfate —
0.04; Agar-agar — 14.0.

Cultures were grown under both aerobic and anaer-
obic conditions. To accumulate live cultures necessary
for the study, probiotic strains were cultivated under
anaerobic conditions using an anaerostat, in which
GENDbox anaer (BIOMERIEUX) packets were placed.

The study of the ability of probiotic cultures to me-
tabolise urea was conducted according to the following
scheme:

1. 10 ml of urine + 230 mg of urea + 0.99 ml of live
probiotic culture suspension in 3 different concentra-
tions: 200 units, 40 units, and 20 units of turbidity.

2. 10 ml of urine + 230 mg of urea + 0.99 ml of live
probiotic culture suspension in 3 different concentra-
tions: 200 units, 40 units, and 20 units of turbidity.

3. 10 ml of urine + 230 mg of urea + 0.99 ml of live
probiotic culture suspension in 3 different concentra-
tions: 200 units, 40 units, and 20 units of turbidity.

Cultures were prepared according to turbidity con-
trol: a) 200 units, b) 40 units, c¢) 20 units.

For Bifidobacterium longum IMB B-8118 and Lac-
tobacillus acidophilus IMB B-8117: 200 units of tur-
bidity correspond to 10 million CFU, 40 units — 2
million CFU, 20 units — 1 million CFU. For Strepto-
coccus thermophilus IMB B-8116: 200 turbidity units
correspond to 2 million CFU, 40-400 thousand CFU,
and 20 units — 200 thousand CFU.

The ability of monocultures of live bacteria to me-
tabolise urea was studied. To do this, probiotic strains
were isolated as monocultures, and studies were con-
ducted on the ability of pure probiotic strains to me-
tabolise urea.

Urine from a 3-year-old child was used as a medi-
um. Since the experimental method was not described
in the literature, different urea contents (50 mg and
100 mg) were taken.

Conditions for the experiment on the ability of mono-
cultures of live bacteria to metabolise urea: Control (C).
115 mg of urea + 5 ml of urine. Experiment: 1. 115 mg
of urea + 5 ml of urine + 1 ml of Bifidobacterium longum
IMB B-8118 suspension at 40 turbidity units. 2. 115 mg
of urea + 5 ml of urine + 1 ml of Lactobacillus acidoph-
ilus IMB B-8117 suspension at 40 units of turbidity. 3.
115 mg of urea + 5 ml of urine + 1 ml of Streptococcus
thermophilus IMB B-8116 suspension at 40 units of
turbidity. 4. 115 mg of urea + 5 ml of urine + 1 ml of
Lactobacillus acidophilus IMB B-7216 suspension at 40
units of turbidity. 5. 115 mg of urea + 5 ml of urine + 1
ml of a mixture of 3 pure cultures at 40 turbidity units.
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Results and discussion.
Clinical justification.

In recent years, numerous clinical studies have
been conducted on administering probiotics to alle-
viate uraemia. These studies aim to assess the effec-
tiveness of natural probiotics or identify genetically
modified bacteria in the pathology of uraemia that
develops in patients suffering from CKD [5; 7; 8]. For
instance, eight patients on haemodialysis who received
treatment with Lactobacillus acidophilus (NCFM TM)
showed a significant reduction in dimethylamine and
nitroso-dimethylamine, two gut-derived uraemic toxins.

A subsequent study evaluated the effectiveness
of 27.9 mg of Lebenin® (one capsule = Bifidobacteri-
um infantis 1x108, Lactobacillus acidophilus 1x108,
and Enterococcus faecalis 1x108) administered to 20
patients twice daily for one month. After two weeks,
faecal levels of p-cresol and indican, but not phenol,
were reduced. After four weeks, plasma indican lev-
els significantly decreased from 212 + 40 to 147 + 25
nmol/ml, whereas p-cresol levels decreased only slight-
ly, despite its accumulation in the faeces leading to
Lebenin inhibition.

The therapeutic efficacy of a five-week adminis-
tration of Bifidobacterium longum in gastro-resistant
capsules (3x10° CFU; Bifina) compared to bifidobac-
teria in powder form (2x107 CFU; Lac B) on indoxyl
sulphate levels was also examined in 22 patients on
haemodialysis. In this study, 11 patients received Bifi-
na capsules. In comparison, the remaining 11 patients
were given Lac B. Serum indoxyl sulphate levels were
significantly reduced in patients who received Bifina
before dialysis (from 4.5 to 3.8 mg/dl) but not in those
who received Lac B treatment [12].

Another study involved the administration of Bi-
fidobacterium longum (Bifidus HD) — enteric-coated
capsules, to 27 patients with CKD for six months [1].
Although there were no significant differences in the
studied group, biochemical parameters revealed that
CKD patients with an initial serum creatinine con-
centration of >4.0 mg/dl or inorganic phosphate con-
centration of >4.0 mg/dl experienced changes. In 2010,
Majors et al. conducted a study to assess the efficacy of
a four-week dose-escalation regimen of inulin enriched
with oligofructose for 22 haemodialysis patients (Oraf-
ti Synergy 1 = a mixture of oligofructose and Raftiline
HP; 10 g per sachet; Orafti, Tienen, Belgium). The
administration of probiotics significantly reduced the
formation rate of p-cresyl sulphate and its serum con-
centration in all haemodialysis patients [11; 12].

A randomised, double-masked, placebo-controlled,
multinational crossover study evaluating the efficacy of
Renadyl, containing Lactobacillus acidophilus, Strep-
tococcus thermophilus, and Bifidobacterium longum,
in patients with stage 3 and 4 CKD also found that six
months of treatment was associated with a significant
reduction in blood urea levels and an improvement in
quality of life [13].
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Fig. 3. Bifidobacterium longum IMB B-8118 (A — anaerobic; B — aerobic)
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Nakabayashi and colleagues conducted another
study to evaluate the effectiveness of a synbiotic for-
mulation (two weeks, three times daily; SYN) contain-
ing Lactobacillus casei Shirota, Bifidobacterium breve
Yakult, and galactooligosaccharides on p-cresol levels in
nine haemodialysis patients. Patients with high serum
p-cresol levels often experience difficulties with defeca-
tion. After SYN treatment, the frequency of bowel move-
ments significantly increased, while solid, cloudy, or
soft stools were generally replaced with normal stools.
Serum p-cresol levels also significantly decreased [14].

The dietary supplement “NEPHROBIOTIC”
contains a combination of lacto- and bifidobacteria,
including three probiotic strains of beneficial bacte-
ria: Streptococcus thermophilus IMB B-8116 (Fig. 1),
Lactobacillus acidophilus IMB B-8117 (Fig. 2), and
Bifidobacterium longum IMB B-8118 (Fig. 3).

Microscopic examination results indicate that none
of the cultures are monocultures, as all contained im-
purities from other bacterial cultures. For further
studies, monocultures of Bifidobacterium longum IMB
B-8118, Lactobacillus acidophilus IMB B-8117, and
Streptococcus thermophilus IMB B-8116 were obtained
from dry preparations that contained impurities of
other bacteria.

During the study, it was established that the ability
of probiotic cultures to metabolise urea depends on its
source. Research conducted using the urine of a three-
year-old child, with urea content in the reaction mix-
ture at 50 mg and 100 mg in the medium, showed
a positive result when using all three concentrations
of probiotic cultures (Table 1).

The ability to metabolise urea in an environment
containing 50 mg was 68.5%, 58.18%, and 59.01%.
Meanwhile, the ability of probiotic cultures to metab-
olise urea in a reaction medium containing 100 mg of
urea was 80.38%, 49.0%, and 51.24%.

Thus, the ability of three probiotic cultures — Bi-
fidobacterium longum IMB B-8118, Lactobacillus aci-
dophilus IMB B-8117, and Streptococcus thermophilus
IMB B-8116-which were not presented as monocul-
tures but contained traces of other bacterial strains
to metabolise urea in human urine ranged from 49.0%
to 80.38%.

Since the probiotic strains were also isolated as
monocultures, studies were conducted to assess the
ability of pure probiotic strains to metabolise urea
(Table 2). The test medium used was a child’s urine
(3 years old).

The results of the study indicate that all three sep-
arate pure live cultures of probiotic strains Bifidobac-
terium longum IMB B-8118, Streptococcus thermo-
philus IMB B-8116, and Lactobacillus acidophilus
IMB B-8117 are quite effective in metabolising urea
in a child’s urine model (3 years old). The most effec-
tive culture was Bifidobacterium longum IMB B-8118
(80.38%), while the other two cultures, Streptococcus
thermophilus IMB B-8116 (51.24%) and Lactobacillus
acidophilus IMB B-8117 (49.0%), metabolised urea
with almost the same efficiency. The mixture of three
pure cultures exhibited a lower but still significant
ability to metabolise urea-41.56%.

The combination of Streptococcus thermophilus
(IMB B-8116), Lactobacillus acidophilus (IMB B-8117),
and Bifidobacterium longum (IMB B-8118) aids in the
elimination of toxic nitrogenous uraemic toxins from
the intestine. The use of probiotics in patients with
chronic kidney failure has been studied in both ex-
perimental and clinical settings. Recently, a deeper
understanding has been gained regarding the positive
impact of probiotics on the progression of kidney dis-
ease — possible mechanisms (elimination of dysbiosis
imbalance, including intestinal anti-inflammatory and
antioxidant effects). Furthermore, several promising

Table 1

Ability of probiotic bacterial strains to metabolise urea, %

A Mmol Ability of pro:biotic strains
Research option to metabolise urea (%)
50 mg of urea
Quantity 0.0925 8.3
Control 1 0.41 1471.56
Bifidobacterium longum IMB B-8118 0.14 502.48 68.5
Control 2 0.33 1184.43
Lactobacillus acidophilus IMB B-8117 0.138 495.31 58.18
Streptococcus thermoplilus IMB B-8116 0.135 484.54 59.01
100 mg of urea
Control 1 0.52 3732.75
Bifidobacterium longum IMB B-8118 0.102 732.19 80.38
Control 2 0.2 1435.67
Lactobacillus acidophilus IMB B-8117 0.102 732.19 49.0
Streptococcus thermoplilus IMB B-8116 0.975 699.89 51.24

Note: A is average urea content at A_

43



// International scientific journal «Internauka» // N2 2 (169), 2025

// Medical sciences //

Table 2

Ability of probiotic bacterial strains to metabolise urea

Ability of pro-biotic strains

A Mmol to metabolise urea (%)

50 mg of urea

Streptococcus thermoplilus IMB B-8116)

Quantity 0.1 8.3
Control 0.33 576.63
3 pure cultures (Bifidobacterium longum IMB
B-8118, Lactobacillus acidophilus IMB B-8117, 0.22 366.94 41.56

studies have linked intestinal dysbiosis with chronic
kidney failure, known as the gut-kidney axis [5; 7; 15].

During chronic kidney failure, the gut microbiome
produces many toxins, such as indoxyl sulfate, pa-
ra-cresyl sulfate (PCS), and trimethylamine N-oxide
(TMA), thereby increasing the burden on the kidneys
[1; 6]. At the same time, uraemia affects the composi-
tion and metabolism of the gut microbiota. This creates
a closed loop called the gut-kidney axis [7; 15; 16].
Based on a meta-analysis that included seven clinical
trials with 842 patients with CKD, a potential ben-
eficial effect of probiotics on inflammation markers,
protein-bound nitrogenous uraemic toxins, and gastro-
intestinal symptoms in CKD patients was established
[11]. Moreover, lactobacilli and bifidobacteria are used
in various disorders caused by dysbiosis (diarrhoea,
constipation, and irritable bowel syndrome). They also
prevent colds, flu, and many other diseases.

The study assessed the biochemical and clinical
effects of probiotics in a dietary supplement contain-
ing probiotic strains Streptococcus thermophilus (IMB
B-8116), Lactobacillus acidophilus (IMB B-8117), and
Bifidobacterium longum (IMB B-8118) in patients with
CKD (stages 3 and 4). A number of promising clini-
cal findings were obtained. A significant reduction in
blood urea nitrogen and improved well-being were ob-
served, supporting the validity of the selected probiotic

composition for eliminating toxic nitrogenous uraemic
toxins from the intestine.

Thus, various clinical studies on CKD stage 3 pa-
tients suggest that the administration of a single pro-
biotic or a combination of bacterial strains improves
biochemical indicators in these patients.

Conclusion. During the study, the ability of the
developed dietary supplement “NEPHROBIOTIC” to
metabolise urea in human urine was demonstrated,
ranging from 41.56% to 80.38%. “Nephrobiotic” con-
tains three live probiotic cultures: Bifidobacterium
longum IMB B-8118, Lactobacillus acidophilus IMB
B-8117, Streptococcus thermophilus IMB B-8116. It
was found that individual pure live cultures (monocul-
tures) exhibited a moderate ability to metabolise urea:
80.38% (Bifidobacterium longum IMB B-8118), 51.24%
(Streptococcus thermophilus IMB B-8116), and 49.0%
(Lactobacillus acidophilus IMB B-8117). The mixture
of the three pure cultures demonstrated a lower but
practical ability to metabolise urea-41.56%.

Given the above data, “NEPHROBIOTIC” can be
recommended as a dietary supplement and an addi-
tional source of biologically active substances to pro-
vide a beneficial probiotic impact on inflammatory
markers, protein-bound nitrogenous uraemic toxins,
and gastrointestinal symptoms in patients with chron-
ic kidney failure.
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NMPOBIOTUKU TA MPEBIOTUKU
Y MICAA0NEPALIMHOMY BEJAEHHI JITEN
3 TOCTPUM ANEHAULUTOM

PROBIOTICS AND PREBIOTICS IN
POSTOPERATIVE TREATMENT OF CHILDREN
WITH ACUTE APPENDICITIS

AHotauis. Bctyn. CouianbHa gUHamika BegeHHs Micasonepawiriio20 nepiogy y giter BU3HAYAe TeHgeHLii go 3MeHLLIeHHs
yacy nepebyBaHHs NALIEHTIB Y CTALIOHAPI 3aBgsIKM SKICHOMY BegeHHi gaHo=0 nepiogy Nikapsmu, Npu3HadYeHHi epexTMBHO20
NiKyBaHHS. JlikyBaHHs nepegbayde He Tibkn BBEGeHHSI 3HEOOMOBA/IbHMX Ta AHTUMIKPOOHMX npenaparis. [1s BigHOB/eHHS
KMLUKOBOI MiKpOg/Iopy giTsIM mic/isi npoBegeHHs! aneHgeKToMmii BKpavi HeobxigHi npenapatu npo- Ta npebioTuku. Came Tomy
gaHe goCnigkeHHs € BKPAN AKTyad/IbHe.

MeTa. MeTolo goC/igxKeHHs € aHANi3 3aCTOCYBAHHSA MpobioTUKIB Ta npebioTukiB y RicisonepauiiHoMy BegeHHi giTei
3 aneHguuMTOM.

Marepiann i meTogu. ¥ cTatTi gocnigxkeHo 0cobAMBOCTI 3aCTOCYBAHHS JOCNIGXKYBAHMUX Npenapartis. [poBegeHo aHani3
56 MeguyHUX KapToK CTALiOHapHUX XBOPMX, SIKi npoxogumn NiKyBaHHS y OGAACHIV guTAYii KaiHiYHiNA nikapHi micTa IBaHo-
(®PaHKIBCbKA. BU3HAueHO KAiHiKO-eKOHOMIUHY eeKTUBHICTb 3aCTOCYBAHHS NPobioTykiB Ta npebioTuki wasixom ABC- 1a VEN —
aHanisiB. [lpoBegeHo MapKeTMH20BMI AHAI3 gOCTIgXYBAHMX NPenapartiB Ha pUHKY YKpaiuu. [JaHi onpaLboBaHi CTaTUCTUYHO,
y3a2a/1bHeHi, CHOPMOBAHO BUCHOBKM TA pekoMeHgauii.

Pesynbtatn. Hamu npoaHaniaoBaHi MeguyHi KapTv CTALioHAPHUX XBOPMX. 3a pe3ynbTaTamu goCnigyKeHHs, OCHOBHY 4dCT-
Ky XBOPMX gOC/ig>KyBaHOI BMOIpKM CTAHOBMAM giTu Y Bili 12-16 pokiB Ta 8-12 pokiB. BCTAHOB/IEHO MepeBaXaHHS Y0/10BIYOI
CTaTi cepeg NavienHTiB: 77% (43 ocobu) — xnonynkn, 23% (13 ocib) — gipyatka. HaibinbLa YacTKa NALIEHTIB 3 aneHgeKTOMIE
(6amn3bko 75%) nepebysann y crauioHapi 5-10 gHiB. 32igHO MpoBegeH020 aHanisy GiNbLIOCTI NauieHTiB OyB BCTAHOBAEHUI gia-
2H03 K35.8 TocTpuii ieeMOHO3HMIT aneHguuuT. Haiyacriwe gitam nicas aneHgekTomii npusHayani JliHekc-bebi, EHTepon 250
(kancynm), yactka sako2o cseae 30,4%, a Takox bio2as, EHTepon 250 (MOpOLIOK gisi PO34MHY OPa/bHO20) 41 EHTepOXepMIHy
¢opre (cycnensis opanbHa).

3a pesynbTatamm ABC-aHanisy, go katezopii A Bxognio 9 npenaparis (23 3a2anbHoi BApTOCTi papmakotepanii). [jo katezo-
pii B BigHocuiocs 8 npenaparis (40%) i go katezopii C — 13 npenaparis (37%). [penapatu 2pynun MikpoOHMX QHTUGiaperiHnX
3acobiB 6yam BigHeceHi go katezopii B (BaxuBi).

Y npoueci VEN-aHanizy go 2pynu V 6yno BigHeceHo V HanexaTb 7 JI[1 (060B’'93KoBi npenapaty), kate2opis E mictuna 14
JIM (goromixxHa Tepanisi), a go N BigHeceHo 9 /13 (cumnTomMaTnaHe NikyBaHHS, MPOPinakT1ka ycknagHens). lpenaparm epynu
MiKpOGHMX aHTUgiaperiHux 3acobiB Oym BigHeceHi go kaTezopii E (HeoOXigHI).

IMepcrekTuBu. [JOCBIg 3ACTOCYBAHHS AHTUgiapeiHNX MIKpOOHMX Mpenapartis MoKasye MOKPALLEHHs! CTAHY XBOPUX HA QOHI
npuiiomy npebioTHKiB 41 NpobioTUKIB y MicasionepavifiHoMy BegeHHi giTeit 3 aneHgeKTOMIEI, L0 3HKYE PU3NKK Micasonepa-
UiHMX YCKNagHeHb Ta NPUCKOPIOE peabinitauito giTed.

KnioyoBi croBa: 20CTpuii aneHguunT, aneHgekTomis, npobioTuku, npebioTnku, nicasonepauiinmii nepiog, ABC-aHanis,
VEN-aHanis.

Summary. Introduction. Social dynamics of postoperative period in children determines a tendency to reduce the time of
stay of patients in hospital due to qualitative management of this period by doctors, prescribing effective treatment. Treatment
involves not only an introduction of painkillers and antibiotics. For restoration of intestinal microflora, children after appendec-
tomy have to have probiotics and prebiotics. That is why this study is extremely relevant.

Goal.A purpose of the study is to analyze the using of probiotics and prebiotics in postoperative management children with
appendicitis.

Materials and methods. An article examines the features is a using of the test drugs. The analysis of 56 medical cards of
patients who treat in Regional Children’s Clinical Hospital in Ivano-Frankivsk. The clinical and economic efficiency of probiotics
and prebiotics by ABC and VEN analisis was determined. The marketing analysis of studied on Ukraine’s Market has been car-
ried out. A data was processed statistically, generalized, conclusions and recommendations been formed.

Results. We analyze the medical cards of patients. According to study, the main proportion of patients sample were children
aged 12-16 years and 8-12 years. The predominance of male sex among patients: 77% (43 people) — boys, 23% (13 people) —
girls. The largest proportion of patients with apendectomy (about 75%) were in the hospital during 5-10 days. According to
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analysis, most patients were diagnosed with K35.8 Acute Phlegmonous Appendicitis. Most often, children after appendectomy
are prescribed Linex-Beby, Enterol 250 (capsules), whose proportion reaches 30.4%, as well as Biogaya, Enterol 250 (powder for

oral solution) or Enterol-forte (oral suspension).

According to result of ABC analysis, category A included 9 drugs (23 of the total cost of pharmacotherapy). Category B in-
cluded 8 drugs (40%) and category C — 13 drugs (37%). Preparations of the group of microbial drugs were classified as important.
In the process of VEN analysis, group V included V 7 drugs (mandatory drugs), category E contained 14 drugs (auxiliary ther-
apy), and N was assigned 9 drugs (symptomatic treatment, prevention of complications). Preparations of a group of microbial

drugs have been classified as required).

Perspectives. An experience of using microbial drugs shows improvement of patients against prebiotics or probiotics in post-
operative management of children with appendectomy, which reduces the risk of postoperative complications and accelerates

the rehabilitation of children.

Key words: acute appendicitis, appendectomy, probiotics, prebiotics, postoperative period, ABC analysis, VEN analysis.

A KTyaJIbHiCTh TeMH. [1po- Ta pebioThK IT03uITio-

VIOTHCS OTHUMU 13 HAOUTBII 3aTpe0yBaHUX JIiKap-
chKUX 3ac006iB (JI3) y racTpoeHTepoIOTiuHIf ITPaKTHIT.
Curyairisi 3yMOBJIeHA YaCTUM 3aCTOCYBAHHA aHTUOAK-
TepiiiHux Jrikapcbkux JIIT (JIII), 1110 Moske IIpu3BOgUTH
JI0 eIri30/iB JIiapel y MaIlieHTiB Pi3HUX BiKOBUX TPYyI.
Oco61uBo1 yBaru antumiapeitai Mikpo6Hi JII1 HabyBaroTs
y TicJIsoTepaliiHoMy BeJIeHHI JIiTell 3 aleHIeKTOMI€E0,
ajiKe 11eil mepiof, 30e61IbII0r0, CYyIIPOBOIKYETHCA Tia-
peero Ta 00yMOBITIOE HEOOXITHICTh IPUHOMY TAI[i€HTAMU
JI3 mocmimKyBaHol TpyIu.

Ho aaTupiapeiiaux 3aco6iB BimHOoCATHCA JIII, 1110
BILIMBAIOTH HA KUIITKOBY MOTOPUKY OPTAHIB IILJIyHKOBO-
kutkoBoro Tpakry (IIIKT), mikpo6HMit criTam KUIIKO-
Boro BMmicty. AHTHaiapeiiai mikpo6ui JIII — 3acobu
3aMiCHOI Teparrii Ipu qucdaKTepiosax.

ITpusnauennsa JIII 3asHavueHoi rpynu rpyHTYEThCA
Ha MEIWUYHUX MMOKA3AHHAX i BUMAarae 3acTOCyBaHHSA
B KoMIUIeKci 3 anTuMikpoouumu JIII Ta micaa mpu-
OUHEHHA IXHbOT0 3aCTOCYBAaHHA Ile BIIPOIOBXK 7—10
OHIB QUi HOpMaJisaiil MiKpoJiopu KUIIEUHHKA.
Y Hau6iJIbII NINPOKOMY aCOPTUMEHTI cepel aHTugia-
petiaux JIII ipencraBieHi came aHTUgiapeiiHi J1aKTO-,
0idimobakrepii. ¥ pasi, AKIO GHOOKET 00MEKeHMI,
mepeBary MOKHA Bi/ilaBaTU IpenaparaM BiTUN3HAHOTO
BUPOOHUIITBA, BOAHOUAC, TIperapaTy iHO3eMHUX BU-
POOHUKIB KOPUCTYIOTHCA IITUPITUMUA MAPKETUHTOBUMU
MOYKJTMBOCTS M.

Ho rpynu AO7FA mamnexars, 3a ATC-rkmacudikari-
€10, HACTYIHI TPYIIN aHTUaiapeHux MikpooHux JII1,
1[0 PEeryJIIOTh PiBHOBATY KUIIKOBOI MiKpO(dJIopu:
AO07FAO01 «Baxkrepii, 1110 BUPOOIAITE MOJIOUHY KHC-
saoty»; AO7TFA02 «Caxapowmineru Oynapaii»; AO7FA03
«Escherichia colli»; AOTFA50 «Iu1mmi Mikpooprasismu,
roM6inarii»; AO7TFA51 «Bakrepii, 1110 BUPOOIANTE MO-
JIOUHY KUCJI0TY, KoMOiHaIii»; AOTFA10 «[xmri».

HocnimreHHsa KIIHIKO-eKOHOMIYHOT e(DeKTUBHOCTL
aHTuUgiapeiHnx JI3 MoKe TOIIOMOITH ONTUMIi3yBaTH
BUTPATU HA JIIKyBaHHA Ta 3a0e3MEeUUTH JOCTYIHICTH
JIUIA TIAITIEHTIB, 110 aKTyaJTi3ye TEMATUKY TOCJIIKEeHHA.

Mera i 3aBmaHHA mocJimkeHHa. [IposeneHHA
KJIIHIKO-eKOHOMIYHOTO OCTIHKEeHHS (hapMaKoTeparii
aHTumiapeinnmu Mikpoouumu JII1 y nepiop micasore-
paIiifHoOro BeqeHHA AiTel 3 alleHIeKTOMIEH0.

JJist MocATHEHHS IT0CTABIeHOI METH HAMU GyJIu Po3-
po06JieHi HACTYITHI 3aBIAHHSA:

1. HocaimuTy akTyaJabHUI CTaH Ta CYILyTHI IIPO-
6J1eMH OpraHisallii micJad0nepariiiHoro BeIeHHs qiTei
3 alleHIeKTOMIEI0;

2. ITpoananisyBaru cuenudiky sacrocyBanus JII1
TPYyIH IIPo- Ta NPebioTUKIB,

3. OmparmroBaru Hep:xasuuii peectp JI3 Yipainu
Ha mpeamer nowyky JI3 3 rpynu AO7FA «Autungia-
peliHi MiKpoOHi TperapaTru», siKi T03BOJIeHI 10 00iry
Ha JaHUH 4ac;

4. ITpoBecTy paHI0Mi30BaHUI PETPOCIIEKTUBHUIMA
aHaJIi3 naIfieHTiB — AiTel, AKi OTPUMYyBaJIH JIIKyBaH-
HA y crarionapi O6sracHol AUTAYO0T KIIIHIUHOT JTiKapHi
M. IBano-®paHKIBChKA ITiCJIA IIPOBENEHOI AlleHIEeKTOMIl;

5. IIpoBecTu amasis paiioHAJIBHOCTI MPU3HAYEHD
1 BUTpAT Ha JIIKyBaHHA JIOCIIIPKyBAHOI IPyITA HAITI€HTIB
3a meromamu uacrorHoro, ABC-anasmnisy i VEN-ana-
JIi31B;

6. IIpoBecTn aHaJi3 MOIIJIBHOCTI 3aCTOCYBaHHSA
aHTumgiapeitnunx MikpooHux JIII, o 3acrocoByBasrich
BU3HAYEHOI0 KATeropiero NaIli€eHTiB;

7. 3niticHuT MapketuHroBuit anamis JII1 rpynu
anTugiapeinux MikpooHwux JIII, mo pekomeHgoBaHI
JI0 BUKOPUCTAHHA Yy KJIIHIUHIN TPaKTHUIII.

O6’°ekm docnidacenns: [ep:xaBHUN peecTp JIi-
KapchKux 3aco6iB Yipainu y yactuai AO7FA «Autumi-
apeiiHi MiKpo6Hi miperapatu»; 56 aMOy1aTOPHUX KapT
MHAIeHTIB 3 alleHAeKTOMIEI0, 1[0 IIPOXOAMIN CTAIIOHAP-
ue gikyBanua y K3 KHII «Isano-®panukiscera OKJI
I® OP».

IIpedmem Odocntidocernns: JTKAPCHKI Tperaparu
rpyru AOTFA «ArTumiapeiini MikpoOHI ITpemaparm».

Memodu docnidawcernrns:

— CHCTEMHO-JIOTIYHUI MeTOJ — 13 MeTOI0 BUBUEHHSA
raJiy3eBUX TEOPETUUHUX, METOMUIHIX, HOPMATUBHO-
MPaBOBUX, AaHAJITUYHUX MaTepiaIiB, MyOTiKaIliil Ta
HAYKOBUX POOiT 110710 3actocyBauus JIII rpynu anTu-
nmiapeiHux MikpooHux JIIT y KITiHIUHIN TPaKTUIL;

— aHATITUYHHI MeTo[ (BUKOPUCTAHUIA 1A IIPOBEIeHHS
MapKeTUHToBoro aHatidy mocryrHocti JIIT qocmimxy-
BAHOI I'PyIH [JIA MAIIE€HTIB);

— MeTOo[ PETPOCIIEKTUBHOI0 KJIIHIK0-€eKOHOMIUHOr0 aHa-
nigy: ABC-anasis, VEN-anasmis, yacroTHuii aHaTia
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— [JI9 BU3HAYEHHA KIJIbKICHUX Ta AKICHUX iHIUKA-
TOPiB aKTyaJIbHOTO CTaHy (hapMaKoTepaIrii;

— MEeTO[¥ CTAaTHCTUYHOTO OITpaI[loBaHHA iH(opMa-
il — /1A OTIPaIlOBAHHA OIeP:KAHUX Pe3yJIbTaTiB
ITOCJTIIPKEe HHSA,

— rpadiuHi MeToIu — /1A HA0YHOTO LITI0CTPATUBHOTO
BiJoOpasKeHHs pe3yJIbTaTiB JOCIIiIKEeHHS;

— ysaraJibHeHHs Ta GopMaJTisallia — 3a/1JId MIBeIeHHA
ITiICYMKIB KJIiHIKO-eKOHOMIYHOI'0 aHAaJIi3y.

HaykoBa HOBH3HA Oofep:KaHUX Pe3yJILTATIB.
3miticaeno anasris [epskasuoro peecrpy JI3 Yrpainu

Ha IIpegMeT IPUCYTHOCTI Y HEOMY IIPEICTABHUKIB IPYIIN

AO7FA «Antuniapeiini Mikpo6Hi mperaparu», 1o 3ape-

€cTpoBaHi B YKpaiHi craHoM Ha rpyaeHs 2024 poky. Ctso-

PeHa cyuJacHa KJIIHIK0-eKOHOMIYHA MOJIEJIb /1A aHaJIi3y

aHTHUIiIapeMHUX MIKPOOHUX 3aC00iB, AKI TPUBHAYAIOTHCA

narfieHTam i3 anenaexkromicio. Busnaueno uactory i go-

IIBHICTD 3aCTOCYBAHHA MpeacTaBHuKiB rpymu AQ7FA

«AnTHiapeitHi MikpoOHi IpermapaTi» JiTAM ITiCJIA aleH-

JEKTOMIl, sIKi TIPOXO/IVIIH CTallioHapHe JTKyBauHAa y K3

KHII «Isano-®panxiscera OIKJII IO OP». HocimimxeHHs

KJIIHIKO-€KOHOMIUHOI e(DEeKTHBHOCTI JaHuX J13 Moske 10-

TIOMOTI'TH ONITHUMI3yBaTy BUTPATHU HA MiCJIAOIIEepaIliiine

BEJIEHHS JIiTel 3 areHAEKTOMICI0 Ta 3a0€3MeUnTH JOCTYII-

HICTh HEOOXIIHNX MEeIUKAMEHTIB I [aIlicHTIB.

CyuacHi migxomu oo miciasonepaniiHoro se-
IEeHHSA TiTeH 3 alleHIeKTOMIieIo

Opmieto i3 HAMOIIBIT AKTYAIBHUX ITPO6JIEM KITiHiU-
HOI MEIUIIMHU HA ChOTOJHI IMO3UITIOHYETHCA HEOOXIiI-
HICTB ITiABUINEHHA e()eKTUBHOCTI MiCJIAOIIEPALIAHOr0
CYIIPOBO/IY, OCOOJIMBO y TIPAKTUII BeIEHHA MAIli€HTIB
nutsaoro Biky. CuTyarrisa 3yMoBJIeHA TeH/IEHITie0 CTili-
KOI'0 3pOCTAHHA YACTOTH BUMNAIKIB BKA3aHUX 3aXBO-
pIOBaHb.

3-IIOMIK yCiX OIepaTUBHUX BTPYyYaHb, 1[0 HA ChHO-
rOAHI BUKOHYIOTBCA Y AUTAUIN Xipyprii, aneHgekToMil
CTAHOBJIATE 0J1136K0 38—40% Bix 3arajbHOI KIJIBKOCTI
XipypriyHUX BTPYYaHb. Y HOBOHAPOKEHUX ATICHIUITAT
3yCTPiYaETHCA B IIOOUHOKUX BUTIAIKAX. Tak, y mepIri
TPU POKU KUTTA JUTUHU 3aITAJIEHHS YePBOMOAiIOHOTO
BifpocTKa (rOCTpUIl ATIEHIUIIUT) 3yCTPIYAETHCA JOBOJTI
pigko — 3—7%, y Biti go 1 poky — 6simssko 1%. Hapna-
JIi 3arajibHa 4acToTa JOCJIiKyBaHOT0 3aXBOPIOBAHHSA
301JIBIIIYETHCA TA JIOCATAE MAKCUMYMYy y Tiepiof Big 9
mo 11 poxis. [3].

ATeHIUITUAT TI03UITI0HY€EThCA AK Hecenudiuna ma-
TOJIOTIA alEeHIUKCY 3aITaJIbHOTO XapaKTepy, AKa BUHU-
Kae€ uepes pPAI HeCTIPUATINBUX BHYTPIITHIX YUMHHUKIB.
TosioBHA HebesIIeKa IILOr0 3aXBOPIOBAHHA 0B A3aHA 31
CKJIQ/THICTIO PAHHBOI IIarHOCTUKH, TOII AK H0T0 3aILy-
meHa (hopMa 3arposKye CepiHosHUMHU YCKJIaHeHHAMM,
30kpema mmepuToniToM [1]. €EquanM eekTrBHO TOBEIE-
HUM METOIOM JIIKyBaHHS I'OCTPOT0 ATIeHIUIIUTY 3aJTH-
IIA€THCA BUIAJIEHHSA BiIPOCTKA XiPyPTriuHUM METO0M.

TocTpuii anedguIuT ABJIAE OO0 TOCTPe HecIie-
nu@diyHe 3amnajieHHA 4epPBOMOmiOHOr0 BiAPOCTKA —
Apendices vermiformes. BucokoksasriikoBaHi xipypru
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3aJIy4al0Th METOHO0JIOTiI0 TPAAUIIINHOT aleHIeKTo-

Mil — BUJAJIEHHA aneHAUKca 3a JI0IIOMOTOI0 PO3pPi3y

IIepeaHbol YUepPeBHOI CTIHKM, a00 K JIAIIaPOCKOITIUHOL

anengerxromii [9]. OcHOBHIMU IIepeBaraMu OIIMCAHOr0

METOJTy JIATIaPOCKOIIUHOI arleHIeKTOMIl € HU3bKa TPaB-

MaTUYHICTD TPOIEAYPHU, KOCMETHUHUMN e()eKT HeIroMiT-

HOCTI OTIEPATUBHOTO BTPYYaHHA, KOPOTKUI TEPMiH ITic-

JAomeparuBHOI peabiirariii. Oco6IMBoI Baru 3asHadeHi

nepeBaru HaOyBalOTh Y KOHTEKCTI JIIKYBaHHA TiTEH.

OueBuAHO, 110 ONTUMAJILHUN BUOIp HANOLILII pa-
[IOHAJIFHOT'0 METOAY XipypridYHOro BTPYYaHHA Y JOCIIi-
JPKyBaHUX BUTIAKAX BUMAarae iHAnBIIyaJIbHOI cTpaTerii
Ta 6as3yeThbCA HA BpaxyBaHHI 0araTb0X YMHHUKIB.

ITicnaonepariiinuii mepion peabiriTaiiii, 3a3Bryai,
PO3IIOUNHAETHECA HA HACTYIIHY 00y ITicjiA 3ifiCHEeH-
HA XipypriuHoro BTpy4YaHHA. BiH nepenbavae HUSKY
3ax0/IiB, 110 (DOPMYIOTh KOMILJIEKCHY CTPATETI0 HiBe-
JIIOBAHHA PUBWKIB BUHUKHEHHSA YCKJIATHEHb, 8 TAKOK
IIPUCKOPIOE PereHeparliro HOpMaJIbHOTO (DYHKITIOHYBaH-
HA AK TPOOIIePOBAHOI TIJIAHKY, TAK 1 OPraHiaMy TUTUHU
B 1itomy [15].

CyuacHi miaxoqu 0 IiCAA0IEePAaIliiHOr0 BeIeHHA
JIiTell 3 aTleHIEKTOMIE0 TTO3UITIOHYIOTh BAYKJTUBICTh BMO-
THUBOBAHOCTI MAIi€HTIB IIO/I0 IIBUIKOTO OyKaHHA Ta
CTPOTOro OeP:KaHHA YCiX PEKOMEH A JIIKaps MI0/T0
nputiomy nipusnavenux JIII mig Harmsagom gopociux.

Hespaxarouu Ha MaciTaOHICTL Ta CKJIAIHICTD Xi-
PYPrivyHOrO BTPyYaHH:A, OyAb-AKOMY OpTaHi3My Heo0-
XIOHUIT IeBHUM Yac [IJisd BiHOBJIEHHS, peabijiTarrii,
pereneparrii TKaHUH, (POPMYBAHHS ITiCIIA0IIEPAIIHOTO
PyOIIs UM 3aTOCHHSA PaHU TePBUHHUM HATATOM. Y 3B’S13-
Ky 3 IIUM, ITPABUJILHO MPOBEIEHUN eTal IIi/IT0TOBKH,
JKOPCTKE IOTPUMAaHHSA MIPUHIIUITIB ACEIITUKU Ta aHTU-
CENTUKU, CTEPUJII3alliA XipypTriyHOT0 iHCTPYMEHTAPI0
1 MOBHE IOTPUMAHHSA JIIKAPCHKUX PEKOMEHIAIlii CTH-
MYJTFOIOTH TPUIIBUAIIIEHHSA MTiCIIA0TEPAIiTHOTO BiTHOB-
JIEHHSA HAIlieHTIB. Y JIKAPChKIH ITPAKTUII HA ChOTOIHL
3aCTOCOBYIOTH CY4aCHY METO/I0JIOTII0 pereHepyndoi
Teparmii y micjsornepariiiHomMy tiepiogi. Bubip ontu-
MaJIbHUX METOMIB ITiCJIA0IEePAIiiiHOT0 BeIeHHA aiTell
3 alleHJeKTOMI€0 JeTepPMiHyeThCHA, IIePIIoUYeproBo,
MAacIITa0HICTIO Ta CKJIA/IHICTIO IEPEHECeHOr0 OTIepaTHB-
HOT'0 BTPYYAHHS Ta CIEeIU(pIUYHUMY 1HAUBITyaIbHUMU
0CO0JIMBOCTSAMU OPraHi3My IaIli€HTa.

3-II0Mi OCHOBHHMX METO/IiB BapTO BiI3HAYUTH HAa-
CTYIIHI:

e MeQUKaMEHTO3HUII MeTo[ — Iepeadavyae akTUBHY
PiBHOCTOPOHHIO (hapMAKOJIOTIUHY Ta MEIUUHY ITif-
TPUMKY B II€PiOJ] MiCJIAOIIEPAIiIHOTO BiJHOBJIEHHS;
Y mauuii mmepion IPHU3HAYAIOTHCA 3HE00II0BAJIBHI IIpe-
napaTru, aHTUOIOTUKH, ITPO0I0OTUKIM, BITAMIHI.

e JlieroTeparris — cucTemMa 3aXo[IiB 110710 (hopMyBaHHA
3/TOPOBUX 3BUYOK y XapUyBaHHI MAI[I€HTA, [0 aKTUBHO
CITpHsiEe TIOCTYTIOBIH pereHepartii (yukirionysaussa [IIKT;
HieToTeparria Mo3UIIIOHYETHCA 0COOJIUBO BaKIUBOIO
TS BiHOBJIEHHS HOPMAJIBHOTO (Di310JIOTIUHOTO CTAHY
ocJiabJIeHUX MAIli€eHTIB 1 XBOPUX, 110 MAOTh CEPII03Hi
TIOPYIIeHHS 06MIHY PEUOBHH. SHAUYIILY e(DeKTUBHICTh
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JieToTeparia JeMOHCTPY€E Y pasi KoMOIHyBaHHSA 3 JIi-
KyBaHHAM IIperiaparaMu rpynu aHTUAiapeiHuX Mi-
kpobuux JIIT;

o dizioTeparieBTUYHI METOIN — ILILOBUI BILJIUB 13 3a-
JIyYeHHAM MOKJIUBOCTEI CIIeIiajIbHOTO 006 IaTHaAHHA.

Tarox, y IIpaKTHIll BUKOPUCTOBYIOTHCA pediekcoTe-
paria, mcuxoTrepamisa Ta Huska iHmux meromis. [Ipore,
OCHOBHA (DYHKITIOHAJIBHICTh HAJIEXKUTH caMe MeIuKa-
MeHTOo3HOMY MeTomy [21].

ITicnsomepartiiiine BeleHHA XBOPUX, B I[1JIOMY,
MICTUTB y OCHOBI 3HAHHSA IPUHIAMIIB iHQY3iiiHOT Te-
partii, mo nepegdavyae yMiHHA MeIUUYHOT0 MepCcoHa-
JIy B KOXKHOMY 1HAWBIyaJIbHOMY BUIIQIKy BUSHAUUTU
SAKICTB Ta 00’eM 1HQY3iiHOI Teparrii, BUXOIAYHM 3 Imapa-
MeTpiB Baru, BiKy Ta 3arajibHOTO cTaHy maitierTa [1].

Y mijiomy, Teparria ImicasonepamniiHoro mepiogy
3ocepemkeHa Ha 60pOTHO1 3 IHTOKCUKAIIIEID, YCYHEHH1
BOJTHO-€JIEKTPOJTITHUX TIOPYIIIeHb, TOKPAIIeHH] (DyHKITi-
OHYBaHHSA HUPOK, ITIE€UiHKY, CEPIIEBO-CYIMHHOI CCTEMU,
JIIKBifIAIli] Tapesy KUIIKIBHUKA.

3Bakauy Ha YACTOTY BUIAJKIB Aiapei Ta iHIIMX
KUIITKOBUX PO3JIA/IIB y MEPiof Mic/IA0MepaIiifHoro Be-
JIIeHHA JiTel ITicjA ameHaeKToMil, 0co0JIMBOI yBaru
3aCJIyroBy€ B 3a3HAYEHUI T1ePi0JT IPABMJILHUM ITiA0IP
mikapewm JIII rpynu anTtumiapeiini Mikpo6Hi mperapaTu
[4,18]. 3azHaueHi JIiKapChKi 32c00U BOJIOMIIOTE e(heKTOM
HOpMaJTizalrii MiKpoIopy KUIIeYHUKA, BiTHOBJIEHHS
MIPOIIECIB TPABJIEHHSA Ta 3aCBOCHHA MOKUBHUX PEUOBUH.

OcHoBHi MexaHi3Mu [Jii akTUBHUX peuosuH JII1 rpy-
nu aHTUIiapeiHux Mikpoouux JII1 nepenbauaroTs:

— aHTUMIKpPOOHY [if0 (IIPAMUIL aHTATOHI3M), 3yMOB-
JIEHU# 30ATHICTI0 MPUTHIUYBATU PIiCT MOTEHITIHHUX
MAaTOreHHUX Ta YMOBHO-TIATOTE€HHUX MiKPOOPTaHi3MiB
1 rpu0iB, 110 MOPYUIYIOTH 61011eHO03 KuIllleuHuKa [22];

— @HTUTOKCUYHY JIi10, [0 3yMOBJI€HA TPOYKYBAHHAM
poTeas, KOTPi BOJIOMIIOTH 3OATHICTIO A0 PO3IIEIICHHA
TOKCUHIB;

— iHTeHCUDIKAIII0 HeCIeIM(pITHOT0 IMYHHOTO 3aXUCTY
MIJIAXOM 1HTEeHCUDIKAI[il TPOoIlecy IMPOAYKYBAHHSA
iMyHorIoOystiny IgA [24];

— aHTUCEKPETOPHY JIif0, 1[0 3yMOBJIeHA 3MEHIIIEHHAM
cekpellii HaTPiro Ta BOOU B ITPOCBIT KUIITEUHUKA;

— (epMeHTATUBHY [if0, III0 CIIPUUNHEHA IHTeHCcupika-
ITi€}0 AaKTUBHOCTI Aricaxaprias TOHKOTO KUIIIKIBHIKA,

— TpodiuHMit edeKT B KOHTEKCTI BILIUBY Ha CJIU30BY
000JIOHKY TOHKOT'0 KUIIKiBHUKA [23].

OkpiM Toro, mpernaparu Ipyod aHTHUaiapeHHuX
mikpooHux JIII, Ak mpaBmI0, BOJIOAIIOTE CTIHKICTIO 40
aHTHUGIOTHUKIB, 1110 06T PYHTOBYE AOIIBHICTE 1X OTHOYAC-
HOT0 3aCTOCYBAaHHA 3 OCTAHHIMU 3 METOI0 3aXUCTYy Ta
HopMaJTisarii 6i011eH03y TPABHOTO TPAKTY.

Crnenudika sacTocyBaHHA aHTHIIaApPEHHUX
MiKpOOHHUX IpenapariB
Anrumiapeiini MikpoOHi JIIT osuIioHy0ThCs OTHY-
MU 3 HAWOLIBII MOMUPEHNUX Yy TPAKTUYHOMY BUKOPHC-
TaHHI B MEIUYHIH OPaAKTUIll. SasHaueHe 3yMOBJICHO

TEH/IEHITI€I0 3POCTAHHSA YaCTOTU ei30/IiB aiapei y XBo-
pUX Pi3HUX BiKOBUX T'PYII.

OxpiM TOro, XpPOHIYHUIM mepebir HU3KKU 3aXBOPIO-
BaHBb, 110 I1epebiraioTh 3 Jiapeer, CyIpOBOIKYETbCA
TpuBasium npuiiomom xBopumu JIII. XapakrepHoi
3HAUYIIOCTI aHTUAiIapeiiHi MikpooHi JIIT HabyBaoTh
B KOHTEKCTI MeiaTpUYHOl IPAKTUKN, 4 0COOJIUBO —
MICJIA0NEPAIiiHOIO BIJHOBJIEHHSA Ta peablmTarrii qiTel.

3araJjibHOBIIOMO, III0 I HOPMAJILHOTO TPABJICHHS
HEeOoOXITHUMU € HAABHICTD JIAaKToOaII, OidigobaKrepiii,
€HTEPOKOKIB TOIIIO. Ix onrumasnbEe CIIIBBIHOIIIEHHA 3a-
Oesrieuye CIPUATIINBI YMOBH JIJIS TIOBHOIIIHHOTO TTPOXO/I-
JKeHHS ITPUPOTHUX MPOIIECIB ITePEePOOKHU Ta 3aCBOECHHSA
IIPOYKTIB XapuyBaHHA B KUIIEUHUKY, IIPABUILHOTO
KaJIOyTBOPEHHH.

IIpunuauTH Aiapero, AKIIO i1 TPUYMHOI0 € Tu3baKTe-
pios MoKy Th JII1, AKI BiTHOBIIIOIOTH MIKPO(IIOPY KHIII€U-
auka. Taki JIII micTaATs KOpUCHI 6akTepii, MPUTHIYYIOTH
3pOCTAHHA YMOBHO-IIATOT€HHUX TA XBOPOOOTBOPHUX
MikpoopraHiamis [12,22].

IIpoGioTuuHi 3acobu IMOKas3aHi, TAKOMXK, OJIA IPO-
(imakTUKM PO3JIaIiB KUIIKIBHUKA, SKUMU HEPIAKO
YCKJIQTHIOEThCA Kypc aHTubioTukoTeparmii. Tpaguiriiico,
y KIIHIYHIN IPAKTHUIIl 3aCTOCOBYIOTH ITpenaparu Enre-
posxepmina, Jlinexe @opre, JIakrosiT Popre, ExTepon
250, Bio-raa ra Husky immux JIII [7,22].

Y Merxax HAYKOBO-KJIIHIUHUX JOCTimKeHb Bacillus
clausii TeMOHCTPYIOTH CIIPOMOKHICTh BUAKHUBATH B 3MO-
JIeJThOBAHUX YMOBAX, III0 IMITYIOTb CEPEIOBUIIIE IILUTYHKA
(pH 1,4-1,5), mepiogom [0 ABOX TOOUH. ¥ 3MOIeJIbOBA-
HUX YMOBaX, II[0 IMITYIOTh KUIITKoBe cepenoBuiiie (pH 8),
criopu Bacillus clausii meMOHCTPYOTb CIIPOMOKHICTD
aKTHMBHO pOo3MHOKyBarucdA. lle Bce cBIqUUTH IIPO II0O-
TeHI[iHY edexruBHicTb JIII Ha TX 0CHOBI.

Brutus Bacillus clausii 3HaXoquTh IIPAKTHUYHE Bifo-
OpakeHHS y pereHeparlii KAIIKOBOI MiKpoQJIOpH, II0
TpaHCcPOPMY€ETHCA I Ji€H0 TPUBAJIIOT0 BUKOPUCTAHHS
Husku JIII, mo cripusie BUHUKHEHHIO qUCOaKTEePioay.
OcraHHIi CYITPOBOMKYETHCA MIIIyHKOBO-KUIITKOBUMU
CUMIITOMAaMU — Jiiapeeio, 60JIbOBUMU BiJUyTTAMU,
30LITBIIIEHHAM KiJIBKOCTI TIOBITPA B KUIIKiBHUKY. Came
MeTrabosriuna aktuBHicTh Bacillus clausii mosBosisie
IOCATHYTA aHTUTOKCUYHOTO Ta HecHerudiqHoro aH-
TUreHHOro edekry [14].

HocimxyBana rpymna JIII Bosogie iMyHOMOIYITIO0O-
Y00 aKTUBHICTIO, 3ATHICTI0O €(eKTUBHO CHTE3yBaTU
pi3Hi BiTaMiHU y TIepio[] MOCTONEPAIliiHOT0 MeInKa-
MEHTO3HOT'0 JIIKyBaHHA.

BigmoBigro 10 pe3yabTaTiB YMCIEHHUX JOCTIKEHb,
1[0 CHHEPTi3yIOTh BUCHOBKHU IIOI0 ACIIEKTIB TepaTo-
TeHHOCTI, 3arajIbHOI TOKCMYHOCTI Ta T€ HOTOKCUYHOCTI,
KaHIIePOTreHHOCTI, ITPO0IOTHUKN Ta IPEOIOTUKHU € ITLJIKOM
6esneunumu JII1 gAa BUKOPUCTAHHA y TPAKTHUIT T1e/Tia-
Tpii, 0COBJIMBO — SAK CYyIyTHBOI (papMakoTeparrii Ha TJIi
aHTUOI0TUKOTEPATTIT.

— OueBuaHO, 110 AK 1 Ay1A KoxkHOT0 JIIT, myts mocimimKy-

BaHUX 3aC00iB XapaKTEPHUMU € TIeBHI BUKJIIOUEH-

HA 00 HebakaHuX IM00iuHuX edekTiB. 3o0KpeMa,
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y BUIIQJKY iHAWBiAyanbHOI HenepeHocuMocTi JIIT
TMOTEHI[IHHO MOKJIMBUMM € TIIePUyTIUBICTh, ajiep-
riuHi peaxirii, mereopusm, 3akperu [22-23].

— Heo0xigHO 3ayBaKUTH, 1110 BUBUEHHSA UMOBIPHUX I10-
OluHMX peakKIiii J03BOJIAE IMABUIIUTH e(PEeKTUBHICTh
MoHITOpUHTY 3acrocyBaHHA JIII njia BusHaueHHA
IIICHOTO CITIBBIIHOIIIEHHSA KOPHUCTh-PUSHUEK, II[0 € OCHO-
BOIO PO3POOIEHHA PEKOMEHAITIH MI0/I0 3aCTOCYBAHHSA
3asHadeHoro JIII y xkriHigHIA IpakTuUIi.

AcCoOpTHMEHT Ta COLiaJILHO-€eKOHOMIUHA
JOCTYIHICTh AaHTHAIAPEHHUX MiKPOOHUX
mpemnaparie Ha (papMaleBTHYHOMY
PHUHKY YKpaiHnu

3a MiXKHAPOTHUME HETIATeHTOBAHUMU Ha3BAMHU, 10
rpyru JIIT AO7FA «AuTuniapeiiti Mikpo6Hi mmpemnapa-
TH» BITHOCATBLCSA JIAKTOOAKTEPIl, ITPO0IOTHKH, IIpenapa-
TH, 1110 He MAIOTh MIKHAPOIHOI HeIIaTeHTOBAHOI HA3BH,
iHII MiKpoopraHidMu Ta iX KOMOiHAIli1, B TOMY YHCJIi,
MiKpOOHi ITpernaparu, I0 MiCTATH *KUBI JrioiTizoBaHi
KyJIETYpH (Y KOHTEKCTI BITUMBHAHOTO BUPOOHUIITBA) TA
mpo0ioTUKM, JJaKToOaKTepii Ta X KoMbiHaIii — y ac-
MHeKTi iHo3eMHUX BUPoOHUKIB (3rimHo HarrionaabpHOTr0O
TepeJsiiKy OCHOBHUX JIIKAPCHKUX 3aC00iB, 3aTBEP/Ke-
Horo ITocranoBoro Ka6inery MinmicTpiB Ykpainu Bifg
25.03.2009 p. N 333).

Bnacwue, mo rpymiu AO7FA nasmexars, 3a ATC-knacu-
(birarriero, y KOHKpETH30BAHOMY KOHTEKCTI, aHTHTiapeii-
Hi Mikpo6Hi JIII, mo perysroioTh piBHOBAry KUIIIKOBOL
MikpodiTopu:

— A07FA02 — Caxapowmireru Oymapmii;

AO07FA51 — Bakrepii, 1110 BUPOGJIAIOTHL MOJIOUHY

KHUCJIOTY, KOMOiHATIIT;

— AO7FA01 — Baxrepii, 1m0 BUPOOIAIOTH MOJIOUHY

KHUCJIOTY;

AO07FA50 — Tummmi mikpoopraxismu, KoMOiHAITiT;
— AO07FA03 — Escherichia colli;
AO07FA10 — Immmi.

IMinu Ha aHTHUAiapeliHi MiKpOOHI mpemapaTH CyT-
TE€BO BapilIOTh, 3aJIE’KHO BiJl I03yBaHHA Ta OpPEHY,
HAaJIEKHOCTI 0CTAHHLOT'O [0 BITUM3HAHOIO UM 1HO3EM-
HOTO BUPOOHUIITBA. 30KpeMa, MOMyJIAPHUME € 3aC00H,
1[0 MICTATE:

— caxapowmirtetu 6yiapmi CNCM I-745 (mioditizoBami
KJTIITUHN);

— cyMimI criop moJripesucTeHTHOTO Irramy Bacillus
clausii;

— KOMOiHOBaHI mperaparu, [0 MiCTATbH CYMapHO
2 mupa. KYO nakro- Ta 6idgigobakrepiii [24].

Ilinu Ha 3a3HaYeHi nperapaTy KOJIUBAITHCA B Me-
sxax Big 100 mo 500 rpH, 3ajIeKHO Bif BUPOOHUKA, Kpa-
1HU TI0XO/KeHHA Ta (popmu Burtycky. Oxpemi JIII, o
MAaloTh BUIIY I[IHOBY MOJIITUKY, 3a6€3I1eYyI0Th CTIHKNi
TepareBTUUHIM edekr. BogHouac mpu 3acTocyBaHHI
IHIIUX, 1[0 XaPaKTePU3YIThCA O1JIbII JEMOKPATUYHOIO
I[IHO0, NJIS MOCATHEHHSA ITO3UTUBHOTO e(eKTy Heoo-
XiJTHEe TpUBaJie 3aCTOCYBAHHSA, 1[0 MOKEe 301JIBIITYBATH
3arajibHi BUTpPATH Ha JIIKyBaHHA.
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Kminiko-exoHoMiuHUI edeKT BiJ 3acTOCyBaHHSA
aHTHUmiapeiiHux Mikpo6Hux JIII, 0 peryso0Th piB-
HOBATY KHIITKOBOI MiKpOo(JIOpH, 3HAUHO BAPIIOETHCS,
3 BpaxyBaHHAM BUINE3a3HAUEHUX ACHEKTIiB CITiBBiJI-
HOIIIEHHA ITOKA3HUKIB KJIIHIYHOI e(peKTUBHOCTI Ta €KO-
HoMiuHOI mocTynHocTi. OueBHUIHO, 110 y MicJsomepa-
IIHOMY BeJIeHHI JiTell 3 aleHIeKTOMI€ HeoO0XiTHUM
€ BUKOPUCTAHHA BHUCOKOe(EKTUBHUX aHTUIIapeiHNX
mikpoouux JIII. Bogaouac, Briatouenss JIIT BiTuusHsA-
HOT0 BUPOOHUIITBA y CTAHAAPTHI TPOTOKOJIU JIIKyBaH-
HA TOTEHINHHO MOKe SHAYHO 3HU3UTHU BUTPATH, IPU
3abe3neveHHi 30epesKeHHA CTIHKOTO TepaneBTUYHOT0
edexry. Ilig vac maHoro MOCTiAKEHHS 6YJI0 BCTAHOB-
JeHo, 1m0 gocaimkysana rpymna JIII AO7FA pempesen-
ToBaHa JI3, 110 BKJIHOYAOTEH caxapoMirieTu Oysiapmii,
nakTobakTepii, JakTobakTepii y KOMOIHAIIAX Ta 1HIIII.
Y Mexax yKpaiHCHKOro (papMaIieBTUUHOTO PUHKY IpyTa
nocimimkyBanux JIII cranom Ha 2024 pik mpeacTaBiieHa
17 ToproBuMu HazBaMmu, 6e3 ypaxyBaHHA J03yBaHb Ta
3 ypaxyBaHHAM JIIKAPCHKUX (DOPM.

Bapro sayBaskuTu, 1110 (paKTUUHO BCi 3ac00u Ipy-
nu autugiapeiinux Mikpoouux JIII € immoproBanumMu
3 ceMU KpaiH CBITY, II[0 PEIIPEe3eHTYE IMIOPTIAJIEIKHICTh
IaHOTO CerMeHTY BITUM3HAHOTO (papMarieBTUIHOTO
PUHKY.

3azHaueHi ACMeKTH BUMATalTh PO3IIUPEHOTO
KJTIIHIKO-€KOHOMIYHOr0 aHaJIi3y aHTU/IiapeiHnuX MiKpoO0-
Hux JIII, 1110 BUKOPUCTOBYIOTHCA Y MiCIIAONEPAIITHOMY
Be[EHHI [IiTell 3 aneHIeKTOMICI0, OI[IHKH 1X e(eKTHB-
HOCTI Ta TOCTYITHOCTI.

IIporiec miciiAgonepaIiiiHoro BeJieHHs qiTel 3 aleH-
JIEKTOMi€l0 BUMAarae iHauBiyaJIbHOTO TiA00py Teparrii,
OCKIJIBKH Pi3HI IpelriapaTH BOJIOAIIOTEH PiZHOKI €KOHO-
MIYHOI0 e(DEKTUBHICTIO Ta TePAeBTUYHOIO I[IHHICTIO.

Iiznosa mosrituka B rpytmi JIIT AO7TFA «Autumia-
peliHi MiKpo6Hi TIperapaTu, 10 PEeryJIioi0Th PiIBHOBATY
KHIIKOBOI MIKPO(JIOpH» CHIBHO 3AJI€KUTh Bif JiI0UO01
pedoBuHM, OpeHIy Ta (hopMu BUITYCKy Iperrapary. [Ipu-
sHaueHHA goporux JIII Bumpapnane, agxe MoBa Iie
IIpo ITicjidoIepariifine BiJHOBJIEHHA BPas3JIMBOI KaTe-
ropii maIfieHTiB.

Bopmouac, JITI BiTun3HAHOTr0 BUPOOHUIITBA € TPUIA-
HATHUMHU Ta BUMATraTh PETEJIHHINIOT0 MOCITiPKeHHA
HoTeHIlially iX BukKopuctanusa. Onrumisaria Teparrii
3a JIOTIOMOTOI0 3aCTOCYBAHHA €KOHOMIUHO JOI[IIBHUX
aHTugiapeitnux Mikpoouux JII1, mo perysoTs piBHO-
BAry KWIIIKOBOI MIKpPO(JIOPH, € BAKJIUBAM HAIIPAMOM
1714 3a0e3IIeYeHHs AKOCTI MiCIIA0IIePAIiiHOr0 BeOeHHA
JiTel 3 aTleHIEKTOMIEI0, & TAKOK MOYKE CYTTEBO BILIU-
HYTH Ha 3arajibHi BUTPATH B c(hepi OXOPOHU 3M0POB .

3Bakaruy Ha YACTOTY BUIIAJKIB [iapeil Ta iHITNAX
KUIITKOBUX PO3JIA/IIB y Mepiof MicAA0NepaliifHoro Be-
JIeHHA JIiTell 3 alneHIeKTOMiel0, 0CO0JIMBOI yBaru 3a-
CJIyTOBYy€ B 3a3HAUEHWI Mepioj] MPaBUJIBHUN ITiA01JT
nikapem JIII rpynu anTumiapeiinux mikpoorux JIII.
3agHaueHi JIiIKapCchKi 306U BOJIOIIIOTEH e(DeKTOM HOP-
MaJtizarii MiKpodJIopy KUIIEUYHUKA, YHHATEL 010JI10-
riyHy 3aXWCHY Ail0 BIHOCHO HOPMAJIbHOI KUIIIKOBOT
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MiKpO(JIOpHU, MAIOTh BUPAKEHY €TiOMaTOreHeTUIHY
aHTUIiapeiHy [ifo.

TostoBHI MexaHi3Mu [1i1 akTUBHUX peuoBuH JIIT rpy-
nu aHTHUgiIapeiiHnux Mikpoouux JIIT nependavarors aH-
TUMIKPOOHY [Tif0, AHTUTOKCUYHY [Iif0, iHTeHCU(IKAITIT0
Hecenu(ivHoro iMyHHOT0 3aXUCTy, AaHTHUCEKPETOPHY
Iifo, hepMEeHTaTUBHY [Iif0, TPOQiuHMI e(eKT 00 CIIU-
30B01 000JIOHKI TOHKOI KUIIIKH.

OxpiM TOro, IIPerTapary rpyI aHTHIapeHHIX MIKpo0-
aux JII1, Ak MpaBmsI0, BOJIOMIIOTH TEHETUYHO 3yMOBJIEHOIO
CTIKICTIO JT0 aHTUOI0THUKIB, II10 00T PYHTOBYE IOITLJIBHICTH
X OJJHOYACHOT'0 3aCTOCYBAHHSA 3 OCTAHHIMU 3 METO) 3aXU-
CTy Ta HOpMaJTi3allii 6i0I1leH03y TPABHOTO TPAKTY.

3a MLXHAPOOHUMU HEIlaTeHTOBAHNMMU HAa3BaAMU
(MHH), no rpynu JIIT AO7FA «AuTtumiapeiini MikpoOHi
mperapari» BiJHOCATHCA JIAKTOOAKTEPIl, ITPOOIOTUKH,
npenaparu, 1o He MaoTs MHH, iHII11 MikpoopraHisMu
Ta iX KOMOiHAaIlil, B TOMY YMCJIi, MIKpOOHi TIpenaparTu,
1[0 MICTATH JKUBI JTi0(iTi30BaHi KyabTypH (Y KOHTEKCTI
BITUMSHAHOTO BUPOOHUIITBA) Ta IIPOOIOTUKY, JIAKTOOAK-
Tepii Ta iX KOMOIHAIl — Yy acIleKTi iIH03eMHUX BUPOOHU-
kiB. Tpaguniiitno, y KITiHIYHIN TPAKTUIT 3aCTOCOBYIOTH
npemnaparu Exreposxepmina, Jlinexe ®@opre, JIakToBiT
Dopre, Earepost 250 ta Husky inmwux JII1.

OueBuaHO, 10 y HicJIA0IIepAIliiHOMY BeIeHHI [Ii-
Teil 3 alleHJIeKTOMIeI0 HeOOXITHUM € BUKOPUCTAHHSA
BUCOKOE(DEKTUBHUX aHTHUmiapeiHux Mikpo6uux JIII.
Jlikapchbki 3aco0U MOCITIRKYBAHOI TPYTIH €, 3/1e01IBIIIOrO,
IMIIOPTOBAHUMH 1 IIOCTAYAOTHCA A0 YKpPAIHU 3 ceMU
KpaiH CBITY, [0 PEIIPE3eHTY€E iIMIOPT3AJIEIKHICTb TAHOTO
CEerMeHTY BITUMBHAHOTO (hapMaIleBTUIHOr0 PUHKY.

Bognouac, Brirouensa JII1 BITYUM3HAHOT0 BUPOOHI-
ITBAa y CTAHAAPTHI IIPOTOKOJI JIIKyBaHHSA IMOTEHIIHO
MOKe 3BHUSUTU BUTPATH, IIPHU 3a0e3IIeueHH] 30epesKeH-
HA CTIHKOT0 TepaIIeBTUIHOTO eeKTy.

Marepianu Ta MeTOOH mocJimkeHHA. Pairio-
HaJIi3alld CIIBBIIHOIIEHHA KIIHIUYHOI e(peKTUBHOCTL
JIII rpynu aHTUgiapeiHUX MiKpPOOHUX 3aco0iB Ta ixX
€KOHOMIYHOI BUT1THOCTI BOaUaeThLCA CII0COO0M OIITHIMI-
3arrii (iHAHCOBUX BUTPAT HA ITiCJIA0IIepalliiiHe BeIeH-
HA OiTed 3 aneHaekroMiero. basrcoM mjia 3a3HadeHOl
paitioHaJi3alii € IPoBeleHHA PO3IINPEHOT HAYKOBOL
AHATITUKN KIIIHIYHOT e(DeKTUBHOCTI, METMKAMEHTO3HOT
0€e3IMeuHOCTI Ta €eKOHOMIUHOI IOI[UTEHOCTI 3aCTOCYBAHHSA
JITI rpynu anTumiapeitHux MikpooHux JII1.

BazoBumu marepianamu mocaigKeHHA OyJiu ic-
TOpil XBOPiO MAIlieHTIB — MeQWYHI KapTKU CTAI[io-
HapHUX xBopux — mitei. Ilig yac peastizarrii KiTiHiKO-
€KOHOMIUHOTO aHaJIidy OyJM BUKOPHUCTAHI HU3KA
3araJIbHUX HAYKOBUX METOIB OCTIPKeHHSA, 30KpeMa —
pisHi Buau aHasi3y (KJIiHIKO-eKOHOMIUHU, CUCTEMHO-
JIOTIYHWUI, PETPOCIIEKTUBHUI TOII0), y3araJbHEHHA Ta
(hopmastisalisa, CIIoOCTePEKEeHHA Ta HU3KA 1HIINX.

¥ 1miyioMy, TIpoBeJIeHHA JOCJI/IKEHb B MEKaX BUKO-
HaHHA KBaTi(ikamiiaoi (MaricrepcbKoi) po6boTu mepes-
06agaJio IIeBHY €TaITHICTh.

I eman docnidwcenns. Ha mepuromy erarri 6yJio
3IifiICHEHO CHCTEMHO-JIOTIUHUNA aHaJIi3 TeopPeTHUKOo-

METOIUYHUX, aHAIITUUHO-HAYKOBUX, HOPMATUBHO-
ITPABOBUX TAJIy3€BUX MaTePiaIiB MO0 PEryJIFOBAHHS
ACIIeKTiB BUKOPUCTAHHA aHTU/ilapeiiHuX MIiKpOOHUX
JITI y xoriHiYHIM TPaKTUII TiCIA0NEPAI[ifHOTO BeJIeH-
HA JiTell 3 aneHeKToMier. Byiio oxapakrepusoBaHo
crrertudiky s3acrocyBanus JII1 gocmimKyBamol rpymum.
II eman docnidxcenns. Ha gpyromy erarmi mocsii-
[KEeHHS OyB 3aCTOCOBAHUI METO[T CITOCTEPEsKEeHHSA [JISA
BUBHAYEHHA QUHAMIKY 11iHOBO1 noJrituku Ha JIII rpynu
antumgiapeitnux Mikpoouux JII1 B Meikax BITUM3HAHO-
ro (hbapMaleBTUYHOTO PUHKY Ta JUHAMIKH CTPYKTYPHU
PUHKY B AocirimxyBaHoMmy acriekti. Ha maHomy erari
OyJI1 BUKOPUCTAHI METOAY MapKEeTUHI'0BOI'O aHAaJIi3y
nmocrynHocTi JITT gocsmimkyBasol rpynu IJiA HaIlieHTiB.
¥ sKoCTI mpKepesia ITepBUHHOI MAPKETUHTOBOI iH(popMa-
IMi1 I[0/T0 ITIHOBOI TTOJIITUKY Ta ACOPTUMEHTY JIIKAPCHKUX
3aco6iB OyJ10 B3ATO MarTepianu noBimaHuka Kommenmiym,
pecypcy Hep:xaBHoro opMysispy YKpaiHu, a TaKOMXK
6araTopiuHy iHpopMaIliiiHy cucTeMy (hapMareBTHUu-
Horo puHky «[IlormxueBuk «Anrexa»» TOB «Mopion».
III eman docnidawcenns. Ha TperroMy erarri qociti-
ILGKeHHSA 0yJI0 BUKOPMCTAHO PETPOCIEKTUBHI METOAU
KJIIHIKO-€KOHOMIYHOTO aHaJIi3y: YaCTOTHUMN aHaJIi3,
ABC-anaiiz, VEN-anamis. 3asHadyeHi aHAJIITUYHI Me-
TOIU T03BOJIVIN BUMIJINTYA XapPaKTePUCTUKY AKICHUX Ta
KLUIBKICHMX ITOKA3HUKIB (papMakoTepalrii Irpooneposa-
HuX mgitei [13].
Ha manomy erami GyJio ripoBeieHO KOMIIAPATUBHUIM
aHaJIi3 BUTPATHO-e()eKTUBHUX II0KA3HUKIB, III0 JaB 3MO-
Ty BUBHAUUTH ITAPAMETPH OI[IHKU CITiBBITHOIIIEHHA MiK
BApPTICTIO Ta TePATIEBTUYHO0 edekTuBHICTIO JIIT rpymum
auTumiapeitHux Mikpoouux JII1 B Mekax BITUMBHAHOTO
(hapmareBTUUHOrO PUHKY.
¥ AKocTi BUXiTHUX MaTepiajiiB HA TAHOMY eTalli J0-
CITiKeHHs 6y10 00paHo 1H(OPMAaTHUBHI JaHi MeIUIHIX
KapTOK CTAI[IOHAPHUX XBOPUX.
1A XxapaKTepUCTUKN eKOHOMIUYHUX aCHEeKTIB 1 AK0-
cri (hapmakorepamii 6isit 3acrocoBani ABC-awmauris
(MeTom, AKUIA J03BOJIAE IPOBOAUTH KJIACU]IKAIII0 TO-
BapiB 3aJIE}KHO Bij ixHBKOI BapTocTi) Ta VEN-aunamis
(cnpaMoBanuit Ha mudepentiarito JIII 3a crynenem
3HAUYIIOCTI AJIA KJIiHiuHOo1 Teparii) [13].
Y mexax ganoro gocaimxenaa ABC-aunanis mo3Bo-
JIUB BUOKPEMUTU HAUOLIBII 3HAYYII II0 BAPTOCTI 10-
3uIril 3 mocstipKyBanoi rpymnu JIT1. 3a mocepeHUIITBOM
ABC-anautizy 0yso mpoBefieHe paHKyBaHHA BUTPAT Ha
JikyBaHHA naiieHTiB. [Ipu 11poMy, JiKapchKki 3acobu
OyJsiu mupepeHITifioBaHi Ha IeKUTbKa IpyIl y hapMako-
Teparrii, 3aJIe;KHO BiJl iX BHECKY B 3arajibHI BUTPATH:
— rpynu A (JIIT, ua axi 6ysto Burpaueso cymapao 80%
(biraHCOBUX pecypciB);

— rpynu B (JIII, Ha aki BurpayeHo cymapuo 15% Bu-
TpaTr pecypcib);

— rpynu C (JIT1, Ha Aki BUuTpaueHo cymapHo 5% BuTpar
pecypciB).

Y romrutekci 3 ABC-aHaTiTUKOI0 BUTPAT, ¥ MesKax
IPOBEJIEHO1 KJTIHIKO-eKOHOMIUHOTO aHaJTi3y 0yJI0 3aCTO-
coano VEN-anayiz. oro peautizaliia Bi0yBaJsiach 3a
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TOCEPETHUIITBOM eKCcrepTHOoro Metony. Judepentiariisa
JIII Ha rpynu 3pilicHOBaJIack Ha OCHOBI aHAJIITUKU
EKCIIePTHUX KepeJT.

JI3 GyJiu TIpurcBOEH1 BUSHAYEH] iHIEKCH:

— vital (V) — JIII, w10 e :XuTTeBO HEOOXiAHUMMU;

— essential (E) — edexrusni, Baxausi JIIT;

— non-essential (N) — qpyropsasi, menn Baxksusi J1I1,
a6o & JIIT cymHiBHOI e(DeKTUBHOCTI.

IMoequaunsa meromis ABC-amasisy Ta VEN-auasisy
B MesKax JOCJIIIKeHHA HA[lOHAJIBLHOro hapMaIieBThy-
HOTO PUHKY CIIPHUAE ITPOBEIEHHIO e(eKTUBHOI T pealb-
HOI OL[IHKM IIporpaM (papMaieBTUYHOro 3a0e3edeHHA
Ha OCHOBI ITPUHITAIIB PaIliOHAILHOI (hapMaKoTepaIrii.

Ha ocroBi Takux BijoMocTeH B6aUaeTHCA 32 HOIILIb-
He (opMyBaTH HAYKOBO OOTPYHTOBAHI PIIIEHHS II[OI0
BUKJIIOueHHA eBHuXx J13 mo [lepesrikis JI3 3a MHH Ta
TOBApHIill HOMEHKJIATYyPi, a/yKe TPAILJIAIOTHCA BUIIAIKH,
KoJix Impernaparu kareropii A 3a ABC-ananizom He Bo-
JIOMIIOTh MIATBEPIKEHHAM 0e3II€UYHOCTI Ta KJIIHIUHOI
ederxruBHocti (kareropia N 3a VEN-anasizom).

YacrorHuit anasis 6yB BUKOPUCTAHUI AJIA aude-
penrtiarii JIII mocirimkyBaHoi rpymnu 3a IPUHITAIIOM
YaCcTOTH 3aCTOCYBAaHHA y KJIIHIUHIN MPAKTHUIN, 3a il
criamanuaM. 1le 103BoIMIIO 3MiHICHUTH PETPOCIIEKTUB-
Hy OLIIHKY JacToTu 3acrocyBanHA JIII rpynu antunmia-
petirux MikpooHux JIII y micnAonepartifinoMy BeqeHHI
miTell 3 alleHIeKTOMIE0.

3acTocyBaHHA KOMILJIEKCHOTO ITiAXO0/y, IO Ieper-
Gauas grilicHeHHA yacToTHOro anasisy, ABC-anasmisy
ta VEN-aHasti3y, 103B0JINJIO BCTAHOBUTHU PiBEHb paIli-
OHAJTLHOCTI (DIHAHCOBUX BUTPAT Ha BUKOpUCTAHHA JITT
rpynu aHTUaiapeiHux Mikpoouux JIII y micisomnepa-
IITHOMY BeJIeHHI iTell 3 aneHIeKTOMIEIO.

Ha ocuoBi orpumManoi irdopmarrii 6yJ10 BUSHAUYEHO
3ax0u, HeOOXiqHI /1A onrTuMisallii 3acrocyBauHus JII1,
a TaKOXK iTeHTU(IKyBaTH IPIOPUTETHICTE 3aCTOCYBAHHS
aHTHpiapeiiHux MikpooHux JIII y micisgonepariiinomy
BeJleHH] OiTel 3 alleHIeKToMie. 3asHadeHe AaJi0 3MO-
Iy BUSHAYUTHU BiAIIOBIAHICTD (piHAHCOBUX 3aTpaT Ha
JIIKyBaHHA PiBHIO 1100 e(PeKTUBHOCTI.

3acTocoBaHi METOIM aHAIIZY ITOSUITIOHYIOTHCA 3a-
I‘aJIbHOHpHﬁHHTHMH Ta CXBaJIEHUMH J0 BUKOPUCTaAHHA
BcecBiTHBOI OpraHisariero 0XOPoHU 300POB’A. Y Merkax
IAHOTO TOCJTIKeHHA OysI0 imeHTr(iKoBaHO Hepalrio-
HaJIBHICTh (DIHAHCOBUX BUTPAT HA JIIKAPCHKI 3ac00u
OPYTrOpALHOI IPYIIN.

IV eman docnidscerna

Ha namomy erari 6yJi0 3qificCHEHO PETPOCIIEKTUBHUIA
aHaJTi3 3aCTOCYBaHHA aHTUAIapeiHUX MikpoOoHUX JIIT
y TicAonepaIiiiHoMy BeIeHHi iTel 3 aleHIeKToMi-
€10 Ha OCHOBI MEIMYHUX KapPT CTAI[IOHAPHUX XBOPUX.
Y Meskax JaHOTO eTalry 0yJio MPOaHAIiI30BAHO CIIEIIN-
(biky marieHTiB, TPUBAJIICTD TA XapaKTEPHi 0COOITUBOCTI
OPOTIKAHHA ITCAONEPAIifHOTO TIePiofy.

V eman docnidocerns

Ha manomy erami 0yJsio 8gificHeHO PO3PaxXyHOK ce-
PeIHBO1 BAPTOCTI JIIKYBaHHA B TIePiof ITic/s0neparii-
HOTO BeNEeHHSA IiTell 3 aleHIeKToMie y (iHaHCOBO-
TPOIIOBOMY BUPAKEHHi, BUXOAAYU 13 CTAHIAPTHOI
cxemu (papmakorepamii. I'pyma mocirimkeHHsa Oya
BM3HAUYEHA HA OCHOBI CTAI[IOHAPHUX KAapPT XBOPHUX 34
BCTAHOBJIEHUI Iepio.

OpepskaHi pesysibTaTh 3aCBiIUYIOTH KJIIHIKO-
exoHOMIuHY ederruBHicTh JIII rpynu anTugiapeinmnx
mikpo6uux JIII y micasonepartliiiHoMy BeeHHi JiTei
3 arleHJeKTOMIi€l, eMOHCTPYIOTh CITiBBITHOIIEHHS
aCITeKTIB 1X KIIIHIYHOT e()eKTUBHOCTI Ta €KOHOMIUHOI
OIJIBLHOCTI.

PeaynbpraTin aHarizy reHIepHoO-BiKOBO1
Ta comiaJIbHOI mu(pepeHmianii mamieHTiB
3 aIeHIEeKTOMIieIo
ExcriepumenTanbHe TOCTIIKeHHA 0yJI0 IIpoBeeHe
uHa 6asi K3 KHII «IBano-®panxkiscsra OJKJI IOOP>.
PerpocnekTrBHUIM KIIHIKO-eKOHOMIUHII aHAaIi3 dap-
MaKoTepalrii giTeil 3 alleHaeKTOMIEI0 Irepeadauas I1o-
mepenHe OOCIimKeHHA cuemudiky qudepeHiargi na-
IIIEHTIB 3a BIKOBOIO, T€HIEPHOIO0, COIIAJILHOI 03HAKOI0,
3a BCTAHOBJIEHMM JiarH030M Ta 4acoM, IIPOBEAeHUM
y cramionapi. I3 meroro peasisariii 3a3HaueHoOl MeTH

18 17
" 16
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10 7
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4 1
2 ==
0
[0 4 POKIB 4-8 POKIB 8-12 POKIB 12-16 POKIB
B Xnonumkn [ [liB4aTka

Puc. 1. Posmoaist matiieHTiB 3 alleHIEKTOMIE0 3a BiKOM, KIJIbKICMb
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Hamu 0yJI0 TTpoaHaITI30BaHO 56 cTalllOHAPHUX KapT I1a-
I[IEHTIB 3 alleHIeKTOMIEH0, 1110 IIPOXOUIN CTAIlOHAap-
ue gikyBanasa y K3 KHII «IBano-®pankiscera OKJI
I® OP». ITouaTkoBuUM eTarmoM aHaJITHKKA 0yJia BiKOBa
nudepeHITiallia XBOpUX HA alleHIeKTOMI0 3a JaHUMU
Bubipku (puc. 1).

Haituacrimme anesguimT miarHoctyerbes y Biri 8—16
POKiB, II[0 MiATBEPIKYETbCA Pe3yJIbTaTaMU aHaJli3y,
mpuBenenumMu Ha puc. 1. OTpumani 1aHi KOMILIEMEH-
TapHI BUCHOBKAM yUYEeHUX, OTPUMAaHUM y pe3yJbTaTi
fararopiuHux crocrepeskens [2; 3; 32]. OcHOBHY UacTKy
XBOPUX AOCJII/IPKYBaHOI BUOIPKY CTAHOBUJIU JITHU Y Billi
12-16 pokiB (7 giBuaTok, 16 xymomuukie) Ta 8—12 pokis
(17 xsroruukiB, 6 miBuaTok). [liTeil 3 arieHIEKTOMI€EO
y Bimi 4-8-9 naitienTis, 10 4 pokiB —1 marieHr. ¥ pe-
3yJBTATI T€HEPHOTO PO3MOIiJy 3arajbHOI KiJIBKOCTL
TAITIEHTIB, Pe3yJIBTaTH AKOT0 IIPUBEIeH] Ha puc. 2, 6yJio
BCTAHOBJIEHO TePeBaKaHHA Y0JIOBIUOI CTATI cepe[ ma-
mierTiB: 77% (43 ocobu) — dosioBiku, 23% (13 oci6) —
JKIHKHW. Sa3HAUYeHUN PO3IOILII 3 CTATTIO PEIIPE3eHTye
3araJibHi TeHIEHIIil cTaTeBol crueudiky areHaeKToMil
y aputadomy Bimi [2; 3].

Ha manomy erami mocitimpkeHHA GyJi0 TpoBeeHO,
TaKO0K, POSIIONLII MAIIEHTIB BUOIPKY 32 MiCIIEM IIPOKI-
BaHHA (cesto/micTo). PesynbraTu Bigo6paskeHi Ha puc. 3.

IlepeBakHa KiJIBKICTh ITAI[IEHTIB — JKUTEJ1 MiCT
(54%). Bomnouac, y cenax npokuBae 46% mailieHTiB

Bubipku. Hepesrka pisHUIIA MK JBOMA 3HAYEHHAMU
MEepPEeKOHJINBO 3aCBiUye, 0 IIPobjeMa qiarHOCTUKU
Ta CBOEYACHOTO JIIKyBAaHHSA AlCHIUIIUTY Y iTel 3aiu-
IIa€ThCA aKTyaJbHO, He3aJIeXKHO BiJl MICIA iX IIpo-
JKUBAHHSA, Ta € BJIACTUBOIO AK JIJIA CLIbCHKUX, TAK 1 I
MICBKUX KUTEJIIB.

HacrymauM kpokoM GyB PO3IIO/IiI HAITIEHTIB 34 Kijlb-
KiCTIO THIB mepeOyBaHHA XBOPUX B CTAIIOHAPI JOCITi-
[KYBAHOI YCTAHOBU. STiIHO TAHOT0 PO3TOMIIILY, BCi T1a-
mieHTu OyJIu BiJHECEHI JI0 ofiHiel 3 Tphox rpymd (puc. 4).
CepenHe 3HAYEHHA KIJIBKOCTI JILKKO-IHIB CKJIaJIo 6,48,

Ak cBimuaTh pesyJsibTaTé, IPUBEEHI Ha puc. 4, Hali-
OLIBIIIA YAaCTKA IAIl€HTIB 3 alleHaeKToMier0 (0JIM3bKO
75%) niepebyBasia y cramionapi 5—10 gHis.

Ha macrynnomy erami 3a ingopMaTuBHUMEU Ha-
HUMU aMOyJIaTOPHUX KapT 0yJi0o MPOBEOEHO aHaJi3
3a BCTAHOBJIEHHM aiarao3om 3a xomoMm MKX (puc. 5).
¥ HaiiblaIbIIO0l KIJIBKOCTI HAIIEHTIB, 3TIIHO IIpOBeae-
Horo auaidy (39%), 6yso BcraHosiieHo qiaraos K35.8
TocTpuii pirermoHo3HMI arteHAUIIUT. Y BCIX BUTAIKAX
rocritasrisailisa OyJjia ypreHTHOIO.

Haiinommupeniniowo gopmoro areHmekToMii 6ys1o
BCTAHOBJIEHO I'OCTPHUI (DJIErMaHO3HUIA alleHIUIINT.
Hawmu 6ysi0 momaTkoBO poaHaIi30BaHO CIIEIUQIKY
OPOTIKAHHA JAHOTO 3aXBOPIOBAHHA. /A KAIHIYHOL
KapmMuHu zocmpozo aneHduyumy 6 0umavomy iyl
BJIACTHBUM € IIePEeBAKAHHA 3araJIbHUX CUMIITOMIB,

%

M KiHoya cTaTb

Yonosiya ctaTb

Puc. 2. Posmoaist maiiieHTiB 3 alleHIEKTOMIEI0 32 CTATEBOI0 03HAKO0, %

m Ceno

Micto

Puc. 3. Posnogis naifieHTiB 3 arteHAEKTOMIi€0 3a MiclleM IIPOKUBAHHA, %
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Puc. 4. Posnopist naifieHTiB 3 anleHAEKTOMIi€0 3 KUTBKICTIO JIIPKKO-IHIB epe0yBaHHA B cTarionapi, %
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B %

Puc. 5. Posmopis naifieHTiB 3 amleHAeKTOMIE0 32 BCTAHOBJIEHUM aiarao3oM 3a kogoM MKX, kinvkicms nayienmis

1[0 COPUYMHEHO reHepajiisoBaHUM pearyBaHHAM Op-
raHi3My OUTHUHU Ha 3aNaJIbHUN IIPOIec, He3aJIeIKHO
BiJI ¥oro JiokaJrisarrii. BomgrHouac, MiciieBi CUMIITOMH €
MEHIIT BUPAXKEHi. SarajibHi CUMIITOMHU ITPOSBIIAIOTHCS
y OJIrOBaHHI, HECIIOKO1, TeMIeparypi, 1[0 XxapaKTepHi
[UIST HUSKH 1HIMUX 3axXBOpoBaHb. CaMe I 3yMOBITIOE
CKJIQHICTh OPOIleCcy JIarHOCTUKU ANeHIUIIUTY y TH-
TAYOMY Billl PAHHBOTO TIEPIOJY.

OkpiM TOro, CKJIagHICTh IPOIECY MiaTHOCTHUKHU 3Y-
MOBJIIOETBCA HEraTUBHUM pearyBaHHAM JUTUHU Ha
OIJIAM Ta 3arajibHUM YTPYAHEHUM 300pOM aHAMHE3y.
IIpu 1boMy, AKIO y AiTEH CTAPIIOro BiKy HEOOXiTHO
3BepTaTu 0coOJIMBY yBary Ha 0iJib B OpaBiii 3MyXBUH-
HIil TiJAHIT, TO Y TIEPio 10 3-X POKIB CyIUTU TPO 611
MOKHA JIAIIIE 32 HEIIPAMUMHU 03HAKAMH.

Heo6ximHo 3ayBakuTu, 1110 HAWBAYKJIUBIIIOK 03HA-
KO0 BOAUaeThCA qUHAMIKA MOBEIIHKOBOTO pearyBaHHA
nutuan. Tak, BoHa, 3a3BUUail, cTae KAalpU3HO0I0, HECIIo-
KIMHO0, MAJIOKOHTAKTHO0. ¥ JUTHHU CIIOCTEPIraroThCs
TIOPYIIIEHHSA CHY, XapaKTePHOI0 € BiIMOBa BiJf i7Ki.

Bognouac, Ak mpaBuiI0, y AUTUHU TiBUILYIOTHCA
MOKAa3HUKU TEMIIEPATYyPH TiJia, AKA Y MOJIOIIOMY BiITi
carae 38-39 °C. JoBosi YacTuM CHUMIITOMOM IIO3UILiO-
HyeThCA GJIF0OBaHHA, y TiTell PAHHBOI'O BiKy GJIF0BAaHHA
HOCUTH OaratopasoBuii xapakrep. Ha mouarky 3axBo-
prOBaHHA GJIFOBAHHA HOCUTDH PEIIEKTOPHUI XapaKTep
Ta, 3a3BUYAl, He MPUHOCUTh AUTUHI IMOJIETIIIeHHS.

60

Y migHimuii nepioy 6JIOBAHHA COIPUYWHEHE 1HTOKCH-
Kalli€ero.

Y mporteci 06’€KTUBHOTO OTVIAAY AUTHHU iJeHTH-
dikyerbea cyxicThb ry6 i A3UMKa, a TAKOXK TaXiKapmaid.
ITpu dopwmi roctporo ¢GJIerMaHoO3HOTO ANEHIUIIUTY,
SAK MTPABUJIO, CIIOCTEPIraeThCA 0OCTPYKIIA BiAPOCTKA.
BigpocTok Hamnpy:xeHUit, HAGPAKIUIL, TOTOBIIEHU Ta
VIUIBHEHWH, a MICIIMH, JI0 TOTO K, BKPUTUH (iObpu-
HOo3HUMM HamrapyBanHAMU. OCHOBHUM BU3HAYAIBHUM
CUMIITOMOM TOCTPOTO ANIEHIUITATY TTO3UITIOHYEThCSA OLITh
B 00JIaCTi JKUBOTA, AKA CIIEPIILy BUHUKAE 01JIA IMymnKa.
IIpu pomy, 6iIb Mae HUIOUWIL, TIOCTINHUN XapaKTep,
a 3 4yacoM HOro iIHTeHCUBHICTD ITOCTYIIOBO 3pOCTAE, HA-
OyBae IIyJibcarrii.

Uepes KibKa TOOUH 011 TPOABJIAETHCA y MpPaBiid
3YXBUHHI TIJIAHIT — Iie ABUIIE MAa€ HA3BY CUMIITOMY
Koxepa. IIporiecu HeKpo3y HEpPBOBUX 3aKiHUEHbD Y Bifl-
POCTKY MOKYTb CIIPUUUHUTHA 3MEHIIIEeHHS 00JIbOBUX
BiquyTTIB 3a nesakuil yac. l{e xapakrepHo aia ranrpe-
HO3HOTO aneHauIuTy. Jlero misHile, y mporeci BUHUK-
HEHHA IIePUTOHITY, 60JIBOBI BiTIyTTA BiJHOBIIIOIOTHCA
Ta HaOyBaIOTh GLITLIITOT IHTEHCUBHOCTI.

Ak mpaBmII0, XBOP1 BiIMOBJIATHCA Bif ki, i Hux
XapaKTepHUM € BUHUKHEHHS HyIOTH Ta GJIFOBAHHS.
ITigBuIyIOTHCA TOKABHUKN TEMIIepaTypu a0 cyodes-
puwisHuX Hudp. Takoxk, M0BoJI YacTo XapaKTepHUM
€ CUMIITOM «HOMKHI[b». 3a3HAUCHUH CUMIITOM SBJISE



// International scientific journal «Internauka» // N2 2 (169), 2025

// Medical sciences //

ITANIA
IHAIA
HIMEYYMHA
CEPBISA
®PAHLIA
KAHAZA

C/10BEHIA

B %

15 20 25 30

Puc. 6. Kpaiuu-supo6uuku JIII rpynu AOTFA «Artugiapeiisi MikpoOHi ipernapari», 0 IpeacTaBIeHi Ha
dapmareBTiuHOMY PUHKY YEKpainu, %

c00010 PO3OLKHICTH IIOKABHUKIB IIYJILCY Ta TeMIepa-
Typu. {JiA TUTUHY i3 TOCTPUM AIIEHIUIIUTOM XapaK-
TEPHUM € XBOPOOJIUBUM BUIJIAMA. BoHA MOBIJIBLHO Tie-
pecyBaeThCA, CyTYJINThCA, 00ePEKHO JIATAE B JIYKKO Ta
Ha/Ja€ TLIy BUMYIIIEHOTO XapaKTEePHOTr'0 MOJIOKEHHS,
JIJ1A 3MEHIIIeHHA 60JIbOBUX BITUYTTIB.

MapKeTHHIOBHI AHAJII3 AHTHAIAPEeHHAX
MiKpOOHHUX IpenapariB

Awnais ingopmarri «epsxasHoro peectpy JI3 Yrpai-
HU» [6] Ta pecypcy «Kommermiym» [10] mosBosuB BeTawo-
BUTHU O0CHOBHI (popmu stikapceiux JII1 3 anTumiapeiinmx
mikpobuux JIII, sapeecrpoBanux B Ykpaiui. 30KpeMa,
3asuaueni J13 3ycTpiuaroTbeA y (POpMi KaIICyJ1, ITOPOIIKY
IS OpPAJIBHUX CYCHEH3ii, PO3UMHIB OPATbHUX, KpaIleslh
opaspHUuX, cycrneHsii. Ilig yac maHOro MOCITIKEeHHA
0yJ10 BCTAHOBJIEHO, 1110 JoCTimKyBaHa rpyma JIIT AO7FA
peripesenToBana JI3, 110 BKIHOYAKTL CAXapOMIIETH
Oysnapmii, JlakTobakTepii, JJakTo0aKTepil y KoMGiHAITI-
Ax Ta 1", 3arajiom, gaxi JIS3 B Mexax yKpaiHChKOTOo
(hapMareBTUUHOTO PUHKY ITPEICTABIEHA CIMHAIIIATHEMA
ToproBuMu HaszBamu (ctaHoMm Ha 2024 pik).

Bapro sayBaxuru, mio yci JI3 mocaimkyBaHol rpymu
€ IMIIOPTOBAaHUMU 1 MOCTAYAIOTHCA 10 YKpaiHu 3 7-Mu
KpaiH CBITY, [0 PEIIPE3eHTY€E IMIOPTIAJIEIKHICTb TAHOTO
CEerMeHTY BITUMBHAHOTO (hapMaIleBTUIHOr0 PUHKY.

Cepen 3apy0OiskHUX KpaiH ITPOBIIHI ITO3UIIIT 32 00CA-
rom tiocrauadusa JIII zaiimarore Himeuunna (29,42%),
Itamis (17,66%) Ta Ciosenia (17,66%) (puc. 6).

3a peayjJpTaraMud ACOPTUMEHTHOTO aHaJi3y
(ipM-BUPOGHUKIB ITPOBigHEe Micie 3a KijbKicTo JIIT
mocigarTrs Taki pipmu: Canopi C.m.A. (Itamisa), Ap-
neripapm I'm6X (Himeuuwnna), Jlek @apmanesruuna
roMmraHia o.4. (CioseHis).

Hocnimxysani JIII npencrasiieHi Ha pUHKY BEJIUKOIO
PIBHOMAHITHICTIO JTIKAPCHKUX (DOPM, HANOLIIBIITY YACTKY
3 AKUX CKJIAA0Th Karcyu (58,8%).

Hawmu GyB pospaxoBaHUil i mpoaHasli3oBaHUN Koe-
(itienT mikBigHOCTI 1iH Ha JIIT mocmimxyBaHol rpyIHn,
AKUY Bimobpaskae qocTynHicTh TuX uM iHmux JI3. Yum
HIKYE 3HAYEHHsA KoediliieHTa JIKBIAHOCTI (3a3Bruaii
Big 0 mo 0,5), TM BuIlEe piBeHb KOHKYPEHIlil Ha PUHKY,
TUM JIOCTYITHIIIIE ITPernapar.

PeaynbpraTi ananizy (papMakorepamii
y micisonepamniiHOMy BeJeHHIi TiTei micisa
anengexromii Mmerogamu VEN-anasmiay Ta
ABC-anasmiay

¥ kourexcri papmarkorepamii ABC-anasis asiisae
co6oro mudepeniariro JIII 3a yacTkow (iHaHCcoOBUX
3arpar Ha iX 3aCTOCYBaHHSA y MeKaxX 3arajbHOro 06 eMy
(apmaroTeparrii IpoTAroM Bu3HaUeHOTo Iepioay. [Tpu
IIOMY, BUOKPEMJTIOIOTLCA TeBHi rpynu JII1:

— rpyma A — makcumasibHO BUTpatHi (1o 80% sarasibHo-
r0 00CATY KOIITIB, 3aTpavyeHuX Ha (hapMaKoTeparrio);
— rpyna B — cepenuno Butparhi (15-20% Gromxety

(hapmaxoreparrii);

— rpyma C — minimMasieHo BuTpaTHi (10 5% 3arajibHOTo

OromreTy (hapMaroTeparii).

Pesynprar gocmimxentsa ABC-posmominy mpeacras-
JeHo y TabJ. 1.

Kareropia A smimnrysasia Ha6iien Baskausi JIIT,
3 HAWBUIIOK BAPTICTIO 1 HANGIILIINM BHECKOM y 3a-
rajibHi BUTPATU HA JIIKyBaHHA.

Ho xareropii B 6ysiu Bigaeceni edexrusHi JIII ce-
PeIHBOI BAPTOCTI, I[0 BUKOPHUCTOBYIOTHCA AK YACTHHA
OiATPUMYIOUO0i Tepamii B mepioj micJaaoIepaliiiHoro
BelleHHA aiTelt 3 anernaexTomieto. 1o kareropii C Gymu
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Tabnuuys 1
Pesynbsratun ABC-anamnisy hapMmakorepamii giTeii 3 anmeHmeKToOMi€o

Ne Hazpa srikapcbKoro npemnapary Horpe6a .(OPieHTOB- ABC-kareropis
Ha BapTiCTh, FPH)

1 AMOKCUJI-K 2590,1 A
TIOPOIIIOK AJIA PO3YMHY JJIA 1H €KITii o 1,2 r mopomky y durakoni; Ne 10

2 DJIOPASIL (HEDPASOJIIH) 2030,40 A
IIOPOIIOK 1A P-Hy a/iH. 110 1 r Ne 10

3 AMIKAITUHY CYJIb®DAT 970,25 A
posumH i iH’ekIriin, 50 mr/mut; mo 2 mut B amrryari, Ne 10

4 IMEOTASUINM 890,75 A
TTOPOIIIOK /1A PO3UYMHY JIA iH ek mo 1,0 r, Ne 10

5 OEOTPUAKCOH 410,83 A
TIOPOIIIOK /IJIA PO3YMHY JIA iH ekIfiii mo 1 r Ne 10

6 EHTEPOHEPMIHA dopre cycrm. op. mo 5 mux Ne 10 y dutax. 393,70 A

7 BEBIHOPM KATICYJIN Ne 10 317, 90 A

8 AKTHUB ®JIOPA 305,69 A
6e6i+ Kparuri opaJ. 1mo 5 M1 y duiax.

9 EHTEPOJI 261,97 A
250 kancysu o 250 mr Ne 10 y mtAmmn. ckiI.

10 |ITPOBIS3 Kigc cycm.opas. mo 5 mut Ne 10 y dutax. 252,85 B

11 |METPOT'JI® 217,31 B
reJib Ui 30BHINIHBOTO 3acTocyBanHsa, 10 mr/t, mo 30 r y Ty6i

12 | JITHEKC-BEBFI, nop. mmsa cycn.1,5 r Ne 10 215,85 B

13 | JlakrosiT Popre rarcysau Ne 14 201,25 B

14 | EnTepon mopomrok mmo 250 mr Ne 10 198,93 B

15 | Hedasomiu 197,20 B
TIOPOIIIOK /1A P-Hy m/iH. 110 0,5 r Ne 10

16 | Jlakriame Hepmina cycrensis mo 5 mur Ne 5 y dutaxk. 182,03 B

17 |AMOKCUJI® 150,85 B
Tabierku mo 250 mr, Ne 20

18 |IH®YJITAH 107,37 C
posuwnH it iHgysiit 10 mr/vut; mo 100 Mt y mrsmi

19 |AHAJIBI'TH-OJAPHUIIA 70,99 C
po3uuH A iw’ekiriit, 500 mr/mut, mo 2 mut B amiryJt, Ne 10

20 |ITAPAIIETAMOJI 60,77 C
cuport 120 mr/5 mut, mo 90 mut y GaHIri;

21 |AHAJIBI'H OJIA JITEN 51,89 C
cymosuTopii pexranbHi o 0,25 r, Ne 10

22 |HO-IITIA® 48,35 C
Ta6s1. o 40 mr, Ne 12

23 |ITAPAITETAMOJI 44,28 C
cupon, 120 mr/5 mut o 50 mut y draxoni

24 ITapameramon-Hapauns, mo 500 mr, Ne 10 39,33 C

25 | ITAPAITETAMOJI 37,48 C
cymoauTtopii pekrasbHi 1mo 0,33 r; Ne 5

26 |ITPO3EPUH 35,41 C
posuuH A iw'ekiit, 0,5 mr/mut, mo 1 mur B amrysti, Ne 10

27 | Posumu Pinrepa p-u a/ia. mo 200 mut 34,41 C

28 |ITAPAITETAMOJI 17,81 C
Tabaetku mo 200 mr, Ne 10

29 |ITAPAITETAMOJI 17,7 C
karcysu 1mo 325 mr, Ne 10

30 |AHAJIBI'TH 8,68 C
Tabaetku mo 500 mr, Ne 10
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Tabnuuys 2
Pesynsratn VEN-anasizy dhapMakorepanmii nmamnieHTiB 3 anieHIeKToMiero
y mepiop miciasonepanifiHOro BegeHHs
Ne Haszsa npenapary dipma BUPOOGHHUK VEN-aunaunis
1 |OE®PTA3UOIVM IIpAT «Jlexxim-Xapkis», Ykpaina V (KUTTEBO BarKJIMBIUIT)
TOPOIIOK AJIs PO3YMHY A iH ekirii mo 1,0 r, Ne 10
2 |AMOKCUJI® Koprmopariis Aprepiym, V (KUTTEBO BarKJIMBIUIT)
Tabierku mo 250 mr, Ne 20 ITAT «KuiBmenmperiapar», YEpaiHna
3 |AMOEKCWJI-K Kopnoparia Aprepiym, V (;KUTTEBO BasKIIMBUIA)
TIOPOIIOK /1A PO3UMHY [1JiA 1K ekiriii mo 1,2 r mopomky | [TAT «KuiBmennpenapar», Ykpaina
y axomni; Ne 10
4 |OEDPA3OJIIH TTAT «KuiBmennpemnapar», YkpaiHa | V ((KUTTEBO BaKJIUBUIA)
TOPOIIOK i p-Hy a/id. mo 0,5 r Ne 10
5 | DJIOPABI (ITEDPA3OJIIH) mopomok mia p-uy 1/ | Amanra Memikeap Jlimiremn, Tamia V ((KHUTTEBO BarKJIMBIUIT)
im. 1o 1 r Ne 10
6 |I[MEO®TPUAKCOH noporrok miisa poduuHy A ir'ek- | Japaunsa, I1paT, Ykpaina V (GKHUTTEBO BarKJIMBIUIT)
it mo 1 r Ne 10
7 | ITAPALIETAMOJI-JAPHUIIA, mo 500 mr, Ne 10 Hapuung, [IpaT, Yrpaina E (ueobximumit)
8 |AMIKATIVHY CYJIB®AT TIpAT «Jlexxim-XapkiB», Ykpaina V (;KUTTEBO BaIKIIMBUIA)
PO3UMH 1A iK' €Ki, 50 Mr/mit; o 2 MJI B aMILyJIi,
Ne 10
9 | BEBIHOPM kancysmu Ne 10 Apiagua, HBII, TOB, Vkpaiua E (ueobximumit)
10 | EHTEPOJI nopormrok mo 250 mr Ne 10 BIOKOJEKC, ®panuia E (meobximanii)
11 |ITHOYJITAH IOpia-®apm, TOB, Yrpaina E (meobximanii)
posuwnH ayA iudysii 10 mr/mut; mo 100 Mut y rtAm
12 |AKTUB ®JIOPA 6e6i+ Macrep @apm C. A. (ITosbmia) N (anpyropsammumit)
Kparuti opajt. 1o 5 M y duiax.
13 | PO3YMH PIHI'EPA p-u g/in. mo 200 mn IOpia-®apm, TOB, Yrpaina E (meobximanii)
14 |HO-IITIA® Onenna Xenckea Xanrepi Kor. E (ueobximumit)
Tabserku 1o 40 mr, Ne 12 Omnesuta Xenckea [lomang Co.s o.0.,
Yropumaa
15 |AHAJIBI'TH [JIA OITEN TIpAT «Jlexxim-XapkiB», Ykpaina E (meobximanii)
cymoauTopii pexrasbHi 1o 0,25 r, Ne 10
16 |AHAJIBI'TH AT «Jlyoaudapm», Yrpaina E (meobximanii)
Tabserku mo 500 mr, Ne 10
17 | AHAJIBI'TH-OJAPHUIIA Hapuura, @O, [TPAT, Vipaina E (aeobximmuit)
po3uuH A inekiin, 500 mr/mi, 1o 2 MJI B aMILyJI,
Ne 10
18 |METPOT'VI® «HOwnix ®apmaceiorurai Jlaboparo- N (mpyropsmgumii)
TeJib JJIA 30BHIIIHBOTO 3acTocyBanHusa, 10 Mr/t, 1o | pis», Iumgis
30 r y Ty6i
19 |ITAPAITETAMOJI Hapuunga, @D, ITPAT, Vkpaina N (mpyropsmumii)
Tabsierku mo 200 mr, Ne 10
20 |IIAPAITETAMOJI TOB «IKII «®apmarieBTuuHa da- N (mpyropamuuii)
cuport 120 mr/5 mut, mo 90 mut y GaHIri; Opuka», YKpaina
21 |IIAPAITETAMOJI T30B «®K «3mopos’s», Yipaina N (mpyropsmmuii)
karcysiu 1mo 325 mr, Ne 10
22 |IIAPAITETAMOJI TIAT «Moudapwm», Yrpaina N (apyropaguwuit)
cymoauTtopii pekrasbHi 1mo 0,33 r; Ne 5
23 |IIAPAITETAMOJI JJIA OITEN TTIAT «HaykoBo-BupoGHUUMIT N (apyropaguwuii)
cupom, 120 mr/5 mut o 50 mut y diraxoni neHTp «BopIariBebkuil XimMiko-
dapmanesTuuHMit 3aBo», YEpaina
24 |IIPO3SEPUH Kopmopanisa 3mopos’sa, @K, TOB, E (meobxigHwmii)
posuwmH aid in'ekiin, 0,5 mr/mi, o 1 M1 B ammyti, | Ykpaina
Ne 10
25 | EHTEPOXEPMIHA ®OPTE Omnesuta Xesnckea Irami C.p.i., Itamia E (meobximanii)
cycnensid op. 1o 5 mur Ne 10 y duax.
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IIpodosorcernna mabn. 2

26 |EHTEPOJI 250 rarcysu o 250 mr Ne 10 y st cxit. | BIOKOOEKC, ®@panriisa E (meobximgmamii)
27 |JIAKTOBIT ®OPTE kancysu Ne 14 Mepro Pharmaceuticals Private E (meobximgmamii)
Limited, Besimko6puranisa
28 |JIAKTIAJIE SJKEPMIHA cycneusisa mo 5 mux Ne 5 | @apmax, AT, Ykpaina N (mpyropsamnmit)
y ax.
29 |ITPOBI3 KIJC cycm.opan. mo 5 mit Ne 10 y durak. | Unic Biotech, Ingia N (apyropamnmii)
30 |JITHEKC-BEBFI, nop. g cyerr.1,5 r Ne 10 Canpos, CiioBeHis E (meobxigamit)

BimHeceHi JIII 3 HaliMeHII00 BapTiCTIO, 10 3ACTOCOBY-
FOTHCA AK TOTOBHEHHA [0 Teparrii Y CUMITTOMAaTHIHOT0
mikyBanus. Jlo kareropii A Bxommio 7 JIIT (23%). Ho
kareropii B Bimaocumoca 12 JIIT (40%) i mo kareropii
C — 11 JIII (37%) (puc. 7).

OTprMaHe CITiBBIHOIIIEHHSA, BifoOparkeHe rpagiuHo
Ha puc. 3.7, CBITUUTb IIPO Te, 110 OLIbIIicTD JIIT MaTs
cepenHi BuTpatu (kareropis B), a menmia gactuua JIIT
rmotpebye HalbLIbIIUX BUTpaT (Kareropida A). Ile mae
MOYKJIMBICTD GLITBINT e(PeKTUBHO KepyBaTH OIOIKeTOM,
(horycytouu yBary Ha KOHTPOJBbOBAHMX BUTPATAX, 30-
kpeMa Ha JIIT kareropii A, 1o MarTh, HAKGIIBIINA
(bizaHCcoBUIT BILIUB, & TAKOXK KaTeropii B, 1o BMIIyo0Th
BapiaTUBHICTb aHTUIapeHnX MiKpoOHux JITI.

Hacrymaum eramom 6ysio ipoBenenssa VEN-auauti-
3y, 1110 JTa€ 3MOTy au(epeHITiioBaTH 3acobu hapMakoTe-
parrii 3a piBHEM iX BayKJIUBOCTI [IJ1A PE3yJIbTaTUBHOCTI
JIIKyBaHHA:
— «V» — JI3, 1110 IO3UITIOHYOTHCA AK KATTEBO HEOOXI/THI;
— «E» — JI3, 1110 YMHATH BAarOMWUil BIUTMB HA Pe3yJIBTaTh

JIIKyBaHHA;
— «N» — JI3, 1110 € ApyropATHUMU, TOTATKOBAMHU.

Pesyneraru VEN-anastisy hapmaroreparrii y mepion
MHiC/IA0IIePAIIiHOTO0 BeIeHHA JiTel 3 alleHaIeKTOMIEI0
MIPUBENEHO y Ta0JI. 2.

VEN-anais mpoBouBcsa 3 ypaxyBaHHAM (dap-
MAaKoJIOTIuHO1 3HauymocTi JI3, a Takok yacToTu

BUKOPUCTAHHA y KJIIHIYHIN ITpakTuIli. 3 pesyiabra-
tamu VEN-anajtizy BcraHoBJieHo, 1110 A0 Kareropii V
Hasexars 7 JIII, kareropia E mictuna 14 JIII, a go N
Bigueceno 9 JI3 (puc. 8).

Pesynsraru ABC- Ta VEN-aunaJrisiB 103BOJIAIOTH
imenTu(dikyBaTH, AKi IMpernapatru € MaKCUMAaJILHO
BIUIMBOBUMM B KOHTEKCTI BapToCTi (papMakoTeparrii,
JI03BOJIAIOTH BUSHAUYUTU «BY3bKi MiCIA» JIIKYBaHHA, 1€
IOLILJIBHO 00MpaTH €KOHOMIUHO BUTIOHIII IIperrapaTu
0e3 BTpaTu epeKTUBHOCTI hapMakoTeparrii.

PerpocniekTuBHUI KJIIHIKO-€KOHOMIUHUN aHAJIi3
(hapmaroreparrii mgiTell IIic/da ameHgeKToMII J03BOJINB
mociguTu cueln@iky mudepeHIriaii maieuTiB 3a
BIKOBOIO, T€HIEePHOI0, COIIaJILHOK 03HAKOI0, 3a BCTAa-
HOBJIEHUM [1iarH030M Ta YacoM, IIPOBEIEHNM Y CTaIlio-
Hapi. OCHOBHY YaCTKy XBOPHUX TOCIIIKYBAHOI BUOIPKU
craHoBwJIM fiTu y Bimi 12-16 poxkis (7 giBuarox, 16
xJIomuuKiB) Ta 8—12 pokiB (17 XJIOIYUKIB, 6 JiBUATOK).
BcranoBieHo nmepeBaskaHHA Y0JIOBIUOI CTATI cepeq ma-
mieHTiB: 77% (43 ocobu) — uvosioBiku, 23% (13 oci6) —
skinky. Haliblnpia yacTka marieHTiB 3 alleHaeKTOMIEI0
(6stm3bpK0 75%) nepebyBana y crarionapi 5—10 mHiB.
Y HaiOLIbIIO0I KIJIBKOCTI IIAIieHTIB, 3TiIHO IIpoBee-
Horo auajisy (39%), 6yso BcraHoBiieHo miarao3 K35.8
«[ocTpuii (hIerMOHO3HUIA A€ HIUIIAT.

3a iuopmarriero, OTPUMAaHOI0 BHACITIOK ITPOBEIEHHS
YaCTOTHOTO aHAJTiI3Y, OyJI0 BCTAHOBJIEHO, 1110 HATUaCTiIIIe

HA

mC

Puc. 7. Pegynsraru ABC-ananisy apmaxoTeparii giTeil 3 aeHIeKTOMIE0
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M Kateropia V
KaTeropis E

B Karteropia N

Puc. 8. Pesynwratu VEN-auamisy hapmakoreparrii miTeil 3 anesgexkromiero, %

HaIfieHTaM 13 arleHAeKTOMIEI0 Y IePiof ITicIiA0neparriii-
HOTO Be[eHHA ITpusHauasca mnpenapar Exrepos 250,
Biokonexc, @panrrisa (kamncysin), 4acTka AKOTO CATAE
30,4%. Tako:k, KosKeH YeTBEepTHUI HaIlieHT npuiiMaB KH-
tepoi 250, Biokonexe, @PpaHiiis (IIOPOIIOK 1A OPAJILHO-
ro 3acrocyBauHs), Ta EaTeposxepminy ¢opre, Omesuia
Xeickea Itasmi C.p.i., Itamia (cycrensia opajibHA).

3a pesynsraramu ABC-anaurtisy, mo kareropii A Bxo-
o 7 JIIT (23% saranbHoi BapTocTi (hpapMakoTeparrii),
1o kareropii B — 12 JIIT (40%) i go kareropii C — 11
JITI (37%). IIpenaparu rpymnu MiKpoOHUX aHTUIiaperi-
HHUX 3aC001B 3aiiMaliv KpaiHi Ho3uIlii y rpymi A — Haii-
BUTPATHIIIUX JIKIiB.

¥ nporteci VEN-aunasisy go rpynu V 6yJio BijHeceHO
7 JIII (06oB’A3KO0BI Impemnaparu), kareropia E micruna
14 JIIT (momomixkHa Teparrida), a go N Bigaeceno 9 JI3
(cummITOMaTHUUHE JTIKYBAHHA, TPO(IIAKTAKA YCKIIAT-
HeHb). [IpenapaTu rpynu MiKpoOHUX aHTHUIIaApEMHUX
3aco0iB Oysu BimHeceHi qo kareropii E (Heo6ximgHi).

BucHoBKHu i peKkoMeHaamii

1. NocimieHHA aKTyaJIbHOTO CTaHy CYILyTHIX IIPO-
OJ1eM opramisairii micjsoepariiiHoro BeqeHHsa JiTei
MicJIA TPOBENeHOl almeHIeKTOMIl T03BOJINB BUSBUTH,
110 Teparmis I[bOT0 Mepioy 30cepemKeHa HA 60POTH-
01 3 IHTOKCHKAIIi€l0, YCYHEHH1 BOTHO-eJIEKTPOJIITHUX
MOpPYyIlIeHb, MOKpAaIlleHH] (PYHKITIOHYBaHHA HUPOK, TIe-
YiHKH, CEPIeBO-CYJUHHOI CUCTEeMU, JIKBIAAIlil mapesy
KHUIMKIBHUKA. SBaKA0UW HA YaCTOTy BUMAIKIB Iiapel
Ta IHIMIUX KUIIKOBUX PO3JIaAiB y Hepiof Imicjsorepa-
IIIAHOTO BeNeHHA OiTell 3 alleHaeKTOMIie0, 0COOIHUBOI
yBaru 3acJiyroBye B 3a3HAUYEHUU Tepiof] MpaBUIbHUN
mibip JrikapeM JIiKapChbKUX TIpernapariB rpyu aHTHTia-
peHuX MIiKpoOHUX 3ac00iB. 3a3HAUEHI JIIKK BiTHOBJIIO-
0T MIOPYIIEHUIN MiKpPOOiOIeHO3 KUIIKIBHUKA, YNHATH
€TioIIaTOreHeTUYHWH BILIUB, 610JIOTIYHY 3aXUCHY Ai0
BIHOCHO HOpMAJIi3aril KUIIKOBOI MiKPO(IIOPH.

2. Anautis crieru@iky 3acToCyBaHHA IIPo- Ta peoi-
OTUKIB y Cy4YacCHill MEeqUUHIll TPAKTUIll CBITUYUTH, IO

TOJIOBHI MeXaHI13MH [Iil aKTUBHUX PEUOBHUH Iiepeadada-
I0Tb AaHTUMIKPOOHY [Tif0, AHTUTOKCUUIHY JTif0, iIHTeHCH(i-
Kaliio Hecreru@iuHoro iMyHHOT0 3aXUCTY, CEKPETOPHY
Iifo, epMeHTATUBHY [i0, TPODiuHMIl eeKT, BigHOB-
JIIOIOYH CTAH CJIM30BO1 000JIOHKM TOHKOI KUIIKK. Taxkoix,
JlaHl 3aco0M BOJIOMIIOTH NT€HETUYHO 3yMOBJIEHOIO CTili-
KICTIO JT0 aHTUOIOTHUKIB, 1[0 00T PYHTOBYE HOILIBHICTH
iX OJTHOYACHOTO 3aCTOCYBAHHS 3 OCTAHHIMU 3 METOI0
3aXUCTy Ta HOpMaJTi3alrii 6i01[eH03y TPABHOTO TPAKTY.

3. OmparrroBauts [lep:kaBHOTO pPeecTpy JTIKapChKIX
3aco0iB YKpaiHu Ha TpeaMeT TOIIyKY JIiKapChKUX 3a-
co6iB rpymu AO7TFA «AuTumiapeiini MikpoOHi mTperapa-
TH», AKI JO3BOJIEHI JI0 00Ty Ha JaHWU Yac, JO3BOJIUIIO
BUBHAYUTH OCHOBHI TeHmenrii. ['pyrma AO7FA cranom
Ha 2024 pik npeacrasieHa 17 ToproBUMu Ha3BaMMH,
0e3 ypaxyBaHHA [03yBaHb Ta 3 ypaxyBaHHAM JIiKap-
CcbKHX (popM, BOHA pelIpe3eHToBaHa 3acodaMu, IO
BKJIIOUAIOTH caxapomilietu Oyiaapmii, JakTobakrepii,
JaKTob0akTepii y KoMOIHAIAX Ta iHII. YCi JIiIKapchKi
3aco0u OCITiKYBaHOI TPy € IMIIOPTOBAHUMM 1 IOCTa-
YaloThCA B YKpAiHy 3 CEMU KpaiH CBITY, [0 peIrpeseH-
Ty€ IMIIOPT3AJIEKHICTD JAHOTO CETMEHTY BITUM3HIHOTO
dapmaresTuunoro puaky. Cepen 3apyOiKHUX Kpaid
MIPOBIIHI MO3UITIT 32 00CATOM IIOCTAYAHHS JIIKAPCHKUX
npemnapariB 3aiimawTb Himeuunna (29,42%), Irania
(17,66%) ta Cnosenis (17,66%). Llinu na 3azuadeHi
JiKu KoauBaoTbeA B Mmexxkax Big 100 mo 500 rpH, 3a-
JIEYKHO BiJl BUPOOHMKA, KPAiHU IIOXOIKEHHA Ta (hop-
mu Bumycky. OmHak, oKpeMi JIiIKapchKi mperaparu, 1o
MAaloTh BUIIY I[IHOBY MOJTITUKY, 326€3MeUyI0Th CTINKUI
TepaneBTUUYHUH ederT. BogHouac mpu 3acTocyBaHHI
IHIIWX, [0 XaPaKTePU3yIOThCA OLIBII JEMOKPATUYHOIO
IIHO0, JIA JTOCATHEHHA IT03UTHUBHOTO e(eKTy Heoo-
XiJiHEe TpUBAaJie 3aCTOCYBaHHSA, [0 MOXKe 30LIbIIYBATH
3arajibHi BUTpATHU Ha JIIKyBaHHA.

4. PeTpoCIIeKTUBHUI aHAJTI3 XapaKTEePUCTUK JiTeit
3 alleHJIeKTOMI€I0, AKI OTPUMAJIN JIIKYBaHHA IIi/T Yac
MHICJIA0IIePALITHOrO0 BeIeHHS, T03BOJIUB BUABUTH, III0
OCHOBHY iX YaCTKy CTAHOBMIJIN 0c0o0M y Bimi 12—16 pokiB
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(7 miBuaTok, 16 xmomuunkiB) Ta 8—12 pokis (17 xsTomun-
KiB, 6 qiBuaTok). BcraHOBIEHO ITepeBaKaHHA Y0JI0OBIUOL
HaJ KIHO0YO0I0 cTaTTIo: 77% 1 23% Binnosinuo. Haii6inab-
1I1a YacTKA MAaIfieHTIB ITicjisa aneHgekromii (75%) mepe-
OyBasia y crarrionapi 5—10 maiB. [erro 6iibia KiJIBKICTh
miteit Oysu i3 micta (53%). OTpumana audepeHIianmisa
CBITYUTH TIPO Te, 110 TpobiieMa aneHAeKToMil y giTei
3aJIAIIAETHCA AKTYaJIbHOK, HE3aJIEKHO BiJl MICIIA ITPO-
sxuBaHuA. ¥ 39% ocib 6yso BcraHoBeHo giaruos K35.8
«[ocTpuil (DiIerMOHO3HMI AIEHTULIAT.

5. Anautis parfioHaJbHOCTI BUTPAT HA JIIKyBaHHA [0-
CJIIPKYBaHOI IPYIIM IAIli€HTIiB 32 METOAAMU YaCTOTHO-
ro, ABC-anasisy i VEN-anastisy mokasas, 110 i3 rpymu
AOQ7TFA «AnTumiapeiini Mikpo6Hi ITperrapaTn» HaluacTi-
1re Jrikapi mpusHauaau Exrepost 250, Biokogexkce, @pan-
A y 2-X JIKapChKuX (popMax — KAIICYJIH 1 TTOPOIIOK
IJIS OPAJIBHOTO 3acTocyBauHsA i EHTeposkepminy dopre,
cycrrensis, Omnesta Xenckea Irasmi C.p.i., Itamisa. 3a
pesysnbraramu ABC-amastisy rmpoBenqeHol micisomnepa-
mitiHoi (papmaxroreparrii, kareropio A chopmysanau 7

3aco6iB (23% sarayibHOI BapToCTi), Kareropiro B — 12
(40%), kareropiro C — 11 (37%). Mikpo06Hi anTHIiapeii-
Hi mpemnapaTu yBiHfILIN y Kateropito A (HafiBuTpaTHimri
3acobu). 3a pesyssraramu VEN-anamizy go rpynu V
OyJio BimHeceHo 7 ripenaparis (000B’A3K0Bi), 1o K — 14
(momomizkHa Teparmis), 1o N — 9 (cumnromaTuuHe JTiKy-
BaHHA, MPodiTaKTUKA yCcKIIagHens). [Ipenaparu rpymu
MIKpOOHUX aHTHU/IIapeiiHUX ITperapariB Oy BiTHeceH1
1o kareropii E (#eo0xigHi), OCKIIBKY 1X 3aCTOCYBAHHSA
Ha ¢oHI aHTHOIOTHUKOTEpAIIil TapaHTy€e BiTHOBICHHSA
KHIIIKOBOI MiKPO(QIOPH.

6. Maprerunrosuii anasmis rpynu AO7TFA «Aurumia-
peliHi MiKpOoOHi IperiapaTu» BUABUB, 1[0 BOHA JE€MOH-
CTPY€E OCTATHIN ACOPTUMEHT 3apPeeCTPOBAHUX JIiKiB.
Bopnouac, manuii cerMeHT PUHKY € TIOBHICTIO iMIIOP-
TO3AJIEIKHUM, 1110, HA HAIILy TYMKY, TOTpedye po3poOKHu
1 BIIPOBa/ZKEHHA HA BITUMSHAHWIN (DapMalieBTUYHUH
PUHOK e(PEeKTUBHUX, AKICHUX, 6€3ITEUHUX 1 IOCTYITHUX
3a I[IHO0 AK TeHePUYHUX, TAK 1 IHHOBAI[INHUX MiKpO0G-
HUX JIIKAPChKUX 3aC001B 3 aHTUIiapeiHO0 aKTUBHICTIO.
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USING TATTOOS TO COVER UP POST-SURGICAL
SCARS AND FOR REHABILITATION

Summary. In recent years, tattoos have become not only a form of self-expression, but also a tool for medical
and psychological rehabilitation. One promising area is the use of tattoos to mask postoperative scars. This scientific
article examines the medical, aesthetic and psychological aspects of using tattoos as a method of rehabilitation for
patients with postoperative scars, and also analyzes modern approaches and technologies in this area. Statistical

data, graphs and research results are provided to confirm the effectiveness of this method. Particular attention is
paid to innovations such as 3D tattoos and micropigmentation, as well as the impact of the procedure on the psy-

chological state of patients.

Key words: tattoos, post-surgical scars, rehabilitation.

ntroduction. Postoperative scars are a common con-

sequence of surgical interventions. They can cause
not only physical discomfort, but also have a significant
impact on the psychological state of patients, reducing
self-esteem and quality of life. Traditional methods of
scar correction, such as laser therapy, dermabrasion
or the use of silicone sheets, do not always provide
the desired aesthetic result. In this context, tattoos
become an innovative solution that allows not only
to disguise the scar, but also to restore the patient’s
self-confidence. In addition to the aesthetic function,
tattoos can play a therapeutic role, helping patients
accept their bodies after injuries or surgeries. Some
clinics are already introducing this method into re-
habilitation programs, including consultations with
psychologists and dermatologists.

Methods and approaches
Medical aspects

An important factor when applying a tattoo to
post-operative scars is the time that has passed since
the surgery. It is recommended to apply a tattoo only
after the scar has completely healed, which usually
takes from 6 to 12 months. The scar should be mature,
without signs of inflammation or hypertrophy. In the
case of keloid scars, a preliminary consultation with
a dermatologist is required, as some types of tattoos
can aggravate their development.

The safety of the procedure is ensured by the use
of sterile instruments and hypoallergenic pigments,
which minimizes the risk of infection and allergic re-
actions. It is also important to take into account the
characteristics of the skin in the scar area, as it may
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be denser or, conversely, too sensitive, which requires
a special approach from the master.

Aesthetic aspects

Tattoos can be used to visually smooth out a scar,
blending it with the surrounding skin. This is done
using realistic skin texture and color reproduction
techniques. Scars can also be integrated into artistic
compositions, turning them into part of a unique de-
sign. This is especially popular among patients who
want to not only hide a scar, but also give it symbolic
meaning. Modern artists use special shading tech-
niques, which makes the tattoo more natural and un-
noticeable. Camouflage pigments are selected individ-
ually to best match the patient’s skin tone.

Psychological aspects

Covering up a scar with a tattoo helps patients
accept their body and reduce anxiety. The process of
getting a tattoo can be part of psychological rehabil-
itation, allowing the patient to take control of their
body and emotions. Research shows that patients who
choose tattoos to cover up scars report a significant
improvement in their quality of life.

In addition, participation in choosing the tattoo
design helps the patient feel involved in the process of
changing their body, which has a positive effect on the
psychological perception of the traumatic experience.

Technology and Innovation
One of the most progressive methods is micropig-
mentation. This approach is based on the introduction
of special pigments under the upper layer of the skin,
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which allows you to create a natural shade that is as
close as possible to the color of the surrounding skin.
This method is often used to mask small scars and
marks, providing a natural and lasting result.

Three-dimensional (3D) tattoos are another inno-
vation in the field of scar masking. They create the
illusion of volume, which helps to hide the unevenness
of the scar tissue. With the help of subtle shadow tran-
sitions and precise selection of the color palette, you
can achieve maximum similarity with the surrounding
skin, making the scar almost invisible.

Camouflage tattoos are a technique in which the
artist selects pigments identical to the natural skin
color of the patient. This allows the scar to blend in
with the surrounding tissue as much as possible. This
method is especially effective in correcting extensive
scars that are difficult to hide in other ways.

Laser preparation of the skin before applying a tat-
too plays an important role in improving the dura-
bility and uniformity of pigment application. Laser
treatment helps smooth out the surface of the scar,
making it less visible and more receptive to tattooing.
This is especially useful in cases where the scar has an
uneven texture. Modern biocompatible pigments pro-
vide long-term durability and safe interaction with the
skin. They are less prone to fading and do not cause
allergic reactions, which makes the tattooing process
safer and more durable.

Results and discussion. Research confirms that
using tattoos to cover up post-surgical scars has a pos-
itive effect on patients in terms of both physical and
psychological well-being. According to surveys, 85%
of patients noted a significant improvement in the
appearance of their scars after getting a tattoo. They
said that their skin began to look more natural, and

the scars became less noticeable even upon close ex-
amination.

In addition, 78% of respondents reported increased
self-esteem and decreased anxiety. Many patients
noted that after getting a tattoo, they stopped being
ashamed of their bodies and began to lead a more ac-
tive lifestyle, including playing sports, visiting swim-
ming pools, and wearing revealing clothing.

A comparative analysis of scar correction methods
shows that tattoos provide a higher level of patient
satisfaction (85%) compared to laser therapy (65%)
and dermabrasion (70%). Laser methods often require
multiple procedures and do not always provide pre-
dictable results, while tattoos allow you to achieve
an immediate visual effect. Some studies also show
that the use of 3D tattoos and micropigmentation can
achieve a virtually invisible effect, especially in cases
where the scars have an uneven texture. In addition,
patients with extensive scars are recommended to
use a combined approach, including preliminary skin
preparation with laser methods before applying a tat-
too, which increases the durability and naturalness of
the result.

An important aspect is also psychological support
for patients. Studies have shown that the process of
choosing and applying a tattoo in itself becomes part
of emotional rehabilitation. Many patients noted that
they felt more confident and satisfied after the proce-
dure, and also acquired a new outlook on their body.

Thus, the analysis shows that tattoos for scar cam-
ouflage are not only an aesthetic, but also a therapeu-
tic tool. They help patients regain confidence, improve
their quality of life and reduce anxiety, giving them
the opportunity to control their appearance and feel
comfortable in their bodies.

Satisfaction with dermabrasion

Satisfaction with laser therapy

Satisfaction with tattoos

Study parameters

Increased self-esteem |

Improved scar appearance [

Patient Survey Results on Scar Concealment

70%

65%

85%

78%

85%

40 60 80 100
Percentage of patients (%)

Fig. 1
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Tattoo aftercare

In the first days after the procedure, especially care-
ful care is required. It is recommended to apply a protec-
tive film or bandage for 2—4 hours, after which the skin
should be treated with antiseptic agents, such as chlor-
hexidine, to prevent infection. During the first week, you
should regularly apply healing ointments, such as Bep-
anten or Panthenol, which promote skin regeneration.

It is important to avoid direct sunlight and visiting
a solarium, as ultraviolet radiation can cause the pig-
ment to fade. It is also necessary to avoid swimming in
open water and pools for at least two weeks to reduce
the risk of infection.

Long-term tattoo care includes the use of sun-
screens with a high SPF (at least 50) to prevent pig-
ment fading. Regular moisturizing of the skin with
special products designed for tattoo care is also rec-
ommended. In some cases, color correction may be
required after a few years, especially if the pigments
partially fade. Thus, modern technologies and inno-
vations make the process of masking postoperative
scars as effective, safe and aesthetically attractive as

possible, providing patients with not only an improved
appearance, but also psychological comfort.

Conclusion. Using tattoos to mask post-surgical
scars is a promising area at the intersection of medi-
cine and art. This method not only improves the aes-
thetic appearance, but also contributes to the psycho-
logical rehabilitation of patients. It helps patients gain
confidence, reduce anxiety and improve their overall
emotional state.

With the development of technology and the emer-
gence of new techniques such as 3D tattoos and mi-
cropigmentation, the possibilities of this method are
becoming even broader. It is important to continue
research and improvement of technologies to make
this process even safer and more effective.

The future lies in the development of an interdis-
ciplinary approach, where dermatologists, psycholo-
gists and tattoo artists will work together to achieve
the best result for patients. The development of new
pigments, improved sterilization and the development
of computer modeling will help improve the quality of
services and the level of patient satisfaction.
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THE «AR-SA-PA-AA» MODEL:
FROM THEORY TO PRACTICE IN
UKRAINIAN EXTREMOLOGY

AHoOTaUif. Pea2yBaHHS Ha eKCTPeMA/IbHI CUTYaLii BUMA2ae WBNGKOI OLiHKM 0OCTABUHM, ePeKTUBHOR0 NPUIHATTS pillieHb

Ta aHanisy gin. Y cTarTi po321sigaeThes Ta MPOMoHyeTbes Mogesnb «AR-SA-PA-AA» (Attention Reflex — Search Activity — Practical
Action — Action Analysis), sika Bkodae yotupu etanu: Peprekc Ysaew, MowwykoBy AKTUBHICTb, MpakTuaHi [ii Ta AHani3 Jif.
3anponoHoBaHa Mogesib HaBYAHHSA CIIPUAE PO3BUTKY HOBUYOK 0NepATUBHOR0 MUC/IHHS, TAKTMYHOR20 peazyBaHHA Ta agantauii
go HeCTaHgapTHUX yMOB. BnpoBagseHHs Lji€i Mogesi B OCBITHI po2pamm gornoMoxe nigeoTyBATHCa o PeabH1X BUKMKIB, L0
MOXYTb BUHUKHYTU B KPU30BUX, HECTAHGAPTHMX TA @KCTPEeMA/IbHUX CUTYALlifiX.

KnrouoBi cnoBa: ykpaiHcbka eKCcTpemMosioais, CUTyauii, HABYGHHS, yBaaa, MoLykK, gii, aHasi3.

Summary. Responding to extreme situations requires a quick assessment of the situation, effective decision-making and
action analysis. The article discusses and proposes the model “AR-SA-PA-AA” (Attention Reflex — Search Activity — Practical
Action — Action Analysis), which includes four stages: Attention Reflex, Search Activity, Practical Action and Action Analysis.
The proposed learning model promotes the development of skills of operational thinking, tactical response and adaptation to
non-standard conditions. The introduction of this model into educational programs will help prepare for real challenges that may

arise in crisis, non-standard and extreme situations.

Key words: Ukrainian extremology, situations, training, attention, search, action, analysis.

CTyI. Y CyYacHOMY CBITI €KCTpPEMAaJIbHI CUTYaIil
MOKYTb BUHUKATH y PisHUX cdepax :KUTTA, Bif
OPUPOTHUX KaTacTpod /10 TEXHOTeHHUX aBapii, co-
MiaJbHUX KPU3 TA BOeHHUX KoH(IIikTiB. ITigroroska
JI0 il y HeCTaHAAPTHUX Ta eKCTPEeMaJIbHUX YMOBaX €
BaJKJIMBUM KOMIIOHEHTOM cydYacHoi ocBitu. B ymoBax
HecTabiIbHOCTI, BOEHHUX KOH(JIIKTIB Ta 3POCTAHHS TeX-
HOT€HHUX Ta IIPUPOIHUX 3arpo3 HeoOXiqHo (hopMyBaTH
He JINIIIe TeOPEeTUYHI 3HAHHA, a I IPAKTUYHI HaBUUKU
e(hexTHBHOrO pearyBaHHsA.
Tpamuiitiai MeTOOUKU MiATOTOBKU YacTo 6a3y-
OTHCA HA JIHIHHOMY ITiJIXOMi: OTPUMaHHA 3HAHb — I1X

3acrocyBaHHA Ha npakruii. OqHAK y peasbHIX yMOBaX
JIATU JOBOAUTHCA 32 00MEKEeHOr'0 JYacy Ta B yMOBax
HeBU3HaUYeHOCTi. ToMy HeoOXi/THA MOJIeb, IO TIOETHYE
pedIeKTOPHY peakIlifo, aKTUBHUN aHAaI3 CUTYAIlil,
yXBaJIeHHA IIBUAKUX PillIeHb Ta IIOCTiliHE BIOCKOHA-
JIEHHA HABUUOK. 3amponoHoBana moaeiib «AR-SA-PA-
AA» pani ak «YBara — Ilomyk — /lia — Auasis»
€ CTPYKTYPOBAaHUM MiIX0/IOM, II[0 3a0e3revye I1i/1BU-
IeHHA PIBHA ITIATOTOBJIEHOCTI 0 HECTAHOAPTHHUX Ta
E€KCTPEMAJIBHUX CUTYAIlIH.

OcHoBHa yactuHa. <AR-SA-PA-AA» y xouTek-
CTi YKPAIHCBKOI €KCTPEMOJIOTII MOYKHA PO3IVIAAATU AK
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MOJeJib MiATOTOBKH TA pearyBaHHs B €KCTpe-
MAJIBHUX CHTYAILIfAX, KA BKJIOUYAE eJIeMEHTH ajro-
PUTMY, KOHIIEIII[il Ta IIPOTOKOJIY JIiii.

OOrpyHTyBaHHA BUOOPY
e Momess — Halikpallle BUSHAUEHHSA, OCKIJIBKU CTPYK-

TYPHO OITKCY€E IIPOIIEC TIOBEIIHKN JIIOIMHN B HECTAH-
JapTHUX Ta €KCTPEMAaJIbHUX CUTYAIlifAX, BKJIIOUAIO-
9y BCl KJIFOYOBI eramu: Bif mepimoi peaxkiii (AR) mo
pedutekcii giit (AA). Bona sanmae saraipHy cucreMmy
pearyBaHHs, AKa MOsKe OyTH aaarrToBaHa 1A PiSHUX
cep.

e AJIrOPUTM — YACTKOBO MiAXOAUTH, OCKLIBKN «AR-SA-
PA-AA» micTuTh TT0CITiTOBHICTS miit. [IpoTe, Ha BigMiHy
BIJT JKOPCTKOTO aJITOPUTMY, IIf CHCTEeMA T'HyYKa Ta
JT03BOJIAE aaIITyBaTHUCA OO0 3MIHHIX YMOB.

e Konmemnirisa — Mozke posritAgaTuCA AK ITHPIIHNA IIIXiT
JI0 HAaBYAHHA eKcTpeMoJiorii. OmHAK KOHIIEIIIA 3a3B1-
yail omucye 3arajibHi MPUHIUN 6€3 0008’ A3K0BOTO
BUJIJIEHHA JiTKMX eTamiB, Todi AK «AR-SA-PA-AA»
BKJTIOUAE CTPYKTYPOBAHI eJIEMEHTH.

o IIpoTokoJt miti — He 30BCIM TOUHE BUBHAYEHHS, OCKLIIb-
KU IIPOTOKOJI 3a3BUYAM MICTUTD *KOPCTKO PErjIaMeHTO-
BaHi KPOKU Ta 1HCTPYKIII1 AJ1A KOHKPETHUX CUTYAaIliii.
«AR-SA-PA-AA» 6inbin yHiBepcasbHa Ta MOKe Bapi-
I0BATHUCA 3aJI€KHO BiJl 00CTABIH.

Pospobuurom momesi e Osnexkcanap PeomociiioBuy
YersepikoB. 1] Momenb cTBopeHa B paMKax YKpaiH-
cbkoi Excrpemosorii Ta 3a6esneuye JIOTIUHY OCJIi-
JIOBHICTH [1ili, BOHA 6a3y€ThCA HA YOTUPHOX KITIOUOBUX
eramax:

1. Attention Reflex (AR) — Pedrexc yBaru (YBara)

2. Search Activity (SA) — IlourykoBa akTHBHiCTH
(ITouryk)

3. Practical Action (PA) — IlpaxkTwani aii (Jis)

4. Action Analysis (AA) — Anajia nin (Auastia)

KitrouoBi IpuunHM CTBOPEHHA MOMEJII IIiAr0TOBKN
Ta pearyBaHHA B HE0E3MEUHUX CUTYAIiAX:

e HeoOxigHICTh YiTKO1 CTPYKTYPU MIPUNHATTSA pPillleHb
B eKcTpeMatbHuX curyariisax, O. YeTBepikoB T0CITimKY-
BaB, AK JIIOJIU PearyiTh Ha HECIIO/liBaHi, Hebe3rmeuHi
abo xpuruuHi curyaigii. OrpumManuii pesysibrarT, Xa-
OTUYHI YU 1HTYITUBHI PIllIEHHA YaCTO MTPU3BOJATH 10
TIOMUJIOK, TOMY BUHUKJIA TIOTPeba y JIOTIUHIH MOCITi0B-
HOCTI [ifi /1A IiIBUIEHHA e(PEeKTUBHOCTI II0BEIIHKMN.

e AnaJiis moBeAiHKOBUX MOAEJIEH ¥ CTPECOBUX YMO-
Bax, BUBUAIOUM PEAKIIil JIFOJIell ITi/] BIJIMBOM CTPaxy,
HEBU3HAYEHOCTI Ta TUCKY, [0 XapaKTepHi JJIA eKC-
TpeMaJIbHUX YMOB. Byiio BaIJIMBIM 3HAUTHU CHIOCi0
MiHIMIi3yBaTH NaHIKy Ta 3a0e3[1eYNUTH KOHTPOJILOBAHY
TIOBE/IHKY, AKA JI03BOJIAIA O YXBATIOBATU ONTUMAJTHHI
pillleHHs.

e IloemHaHHA HAYKOBUX ITi/IXO/TiB, BUKOPUCTAHHSA J10-
CATHEHHS KOTHITUBHOI IICUXO0JIOTIT, Helpodisiosorii,
BIIiICbKOBOI TAKTUKH, II€ATOTIIl TA €KCTPEMOJIOTIT,
1106 CTBOPUTU MOMEJ/Ib, AKA BPAX0OBY€E AK 6i10JIOTTUHL
peaxiiii, Tak i CBiIoMi aHAJIITUYHI IIPOIIECH.

e IIpakTuuna morpeba y HaBUYaHHI €KCTPEMAJILHUM
BminHAM, Momesib AR — SA — PA — AA crasa ocHo-
BOIO JJIAA MiITOTOBKYU TUX XTO MAIOTh JIATH B yMOBaX
BHUCOKOro pusukKy. BoHa /103BoIsA€ He Jiuiile pearyBaTu
Ha 3arposy, a il HaBYaTucA Ha BJIACHOMY JIOCBifIi yepes
aHaJIi3 HACIIOKIB.

e IHHOBAIIMHICTD ITiAXO0/Ty, HA BiMIHY BiJl KJIACUUHUX
MopeJieii cTpec-peakirii («0umii, 612k a60 3aMpu»),
MOjieJIb BPaxXxoBye He JIUIIle MUTTEBY Peakxilio, a i
mpoliec HaBYaHHA, TOOTO MOKJIUBICTD aJIallTyBaTH
cTpaTerii MOBEIIHKYU Ha 0CHOBI MUHYJIOTO JOCBi/TY.

Tagum unroMm, O. YerBepikos pospoous «AR — SA —

PA — AA» (puc. 1) Ak yHIBepCAIBHUI aJTOPUTM, IO

TTO3BOJISIE JIFOMUHI e(DEKTUBHO TiATA B OyIb-AKUX eKC-

TpeMaJIbHUX YMOBaX, aHAJII3yBaTu CBOI MOMUJIKUA Ta

BJIOCKOHAJTIOBATU HABUUKU.

Eramnmu:
1. Pediexc yBaru (Attention Reflex, AR)

MpakTHyHi

aii

MowykoBa

Acruenicrs (S

Ycravoska
Pednekc

YcraHoeka

Puc. 1. Mopgesnp nigroToBKYU Ta pearyBaHHA B €KCTPEMAJIBHUX CUTYAIIIAX
Jocepenio: po3pobiieHO aBTOPOM, MAJIIOHOK 3po0JieHni mporpamoro https://ideogram.ai
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Ilepiuit eran momesti nepenbadae MIBUAKY OI[IHKY
cuTyariii Ta imeHTudikaIio moTeHIiiHuX 3arpos. Bask-
JIUBUMU CKJIAJIOBUMH IIHOTO €TAIY €:

o KoHIteHTpAaIlis HA KJIIOYOBUX eJIeMeHTaX CUTYaIlil;
e BusHaueHHs IIOTEHIIIHHIX 3arpos;
o @opMyBaHHA YCTAHOBKY Ha ITOAJIBIII JIii.

Meromu po3BUTKY pediieKcy yBarv BKJIIOYAITH TPe-
HyBaHHA 1TeprudepiiiHoro 30py, CEHCOPHOTO CITPUAHATTA,
MUTTEBOI PeaKITii Ha IIOAPASHUKH, 4 TAKOK BIIPABH 3 IIif-
BUIIEHHA KOHI[EHTPAIIIl Ta CUTYaI[iifTHOI 0613HAHOCTI.

2. IlomrykoBa akTuBHIiCTE (Search Activity, SA)

Ha upomy erami BiOyBaeThcs aHaIi3 HASABHOIL 1H-
(opmariii Ta TMONUIYK MOKJIMBUX BapiaHTIB PO3B’A3Y-
BaHHA IIPO0IEeMU:

e AnaJriz oTOUEHHA Ta OIIHKA 3arpos;
o BuABiieHHA OOCTYITHUX PECYPCiB;
o BusHaueHHs ITOTEHITIHHUX BapiaHTIB [Iiif;
o BukopucraHHs KOTHITUBHUX CTPATETIH [IJIA YXBAJIEHHSA
OOTPYHTOBAHUX PillleHb;
CTBOpEHHS YCTAHOBKY Ha IT0IaJIBIIN [Iii.
3. lIpaxkruuna nisa (Practical Action, PA)
Ileit eran nepenbauae GesrnocepeiHe BUKOHAHHA
yxBasieHux pimterb. OCHOBHI ITPUHITATIN:
o Bukopucranua Ha0yTUX HABUYOK Y PEATbHUX YMOBAX;
e 'HyuKicTh Ta aganTaIlida 10 3MiHHUX 00CTaBUH;
o ITpuitHATTA BiAIIOBIAAILHOCTI 34 BJIACHI dii.

Metonu TpeHyBaHHSA BEJIIOUAIOTH BiIIPAI[IOBAHHA

AJITOPUTMIB il Y KPUTUUHUX CUTYAIIAX, CUMYJIALIT,

MOJIeJTIOBaHHA eKCTPEMAJILHUX CIIEHAPITB, a TAKOMK Tpe-
HyBaHH IICUXO0JIOTTUHOI Ta (hi38UYHOI CTIHKOCTI.

4. Ananiz i (Action Analysis, AA)

OcranHiil eTamn CIIpAMOBAHUM HA ITOPIBHAHHA Ta
OI[IHKY [Tili, BUABJIEHHA ITIOMUJIOK TA BAOCKOHAJIEHH
HaBUYOK [JIA MTOKPAIeHHA Mal0yTHBOI ITiATOTOBKU.
OCHOBHI aCITeKTH aHAJTI3Y:

o [TopiBHAHHA 3aILIAHOBAHUX Ta PAKTHUHUX [Tiif;

o BusHauenHs e()eKTUBHUX CTPATETI Ta TIOMUIIOK;

o KopuryBanHs migxodiB 10 MaibyTHIX TOQIOHUX CH-
Tyarin.

BucuosBku. Mogens «<AR-SA-PA-AA» (YBara —
IMomryx — Iia — AHaJri3) e epeKTUBHUM IIiIX0I0M
JUIA HABYAHHA JifAM Y HECTAHAAPTHUX Ta eKCTPeMalb-
Hux curyaiiax. Borna za6esneuye cuCTeMHICTH MiATO-
TOBKHU, TIOUMHAIOYUM BiJl PO3BUTKY yBaru Ta IOIIYKY
iH(opMaIrii Ta 3aKiHUYYN MPAKTUIYHUMHA TIAMUA Ta
aHaJIi30M BJIACHOTO JIOCBiay. BripoBamkeHHA 1Ii€i Mo-
JleJi y HaBYaJIbHI ITPOTPaAMHU 03BOJIAE ITIBUIIATH
piBEeHBb T'OTOBHOCTI JI0 peajibHUX BUKJIUKIB, CIIPUSIE
opmyBanH©O (PiI3UUHOI TA IICUXOJIOTIUHOI CTIHKOCTI
Ta e()eKTUBHOCTI y IPUNHATTI pillleHs B yMOBax He-
BU3HAYEHOCTI.

3amnpomoHoBaHUH ITiAXIT MOXKe 6yTH BUKOPUCTA-
HUU y BIHICBKOBIU, PATYBAJIBbHINM, MEIUYHIN Ta OCBITHIN
cdhepax AK 0OCHOBA [IJIA POSBUTKY IMPAKTUYHIX HABUYOK
pearyBaHHA Ha HAJI3BUYAIHI CUTYyAITil.
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DEEP LEARNING PROCESSING

in epilepsy.

TEXHIYHI HAYKHU

ore than 1% of the population in the world have
been suffered from epilepsy and more than 50
million individuals have been suffered and living under
the condition (Fisher et al, 2005). To detect epilepsy,
electroencephalography (EEG) is most common and
plays a major role in detection of it. The aim of this re-
search was to test and improve the possibility to seizure
detection with deep learning system and to identify
and compare the possible method of EEG detection
by the deep learning process to apply it effectively for
professional field and confirm the designed system with
confusion matrix score. 30 patients scalp EEG data
MHG (Mediclub Hospital in Georgia) was used for CNN
based Convolutional Neural Networks conducted in
EfficientNet with conducted STFT (Shor Time Fourier
Transform) Spectrogram to visualize EEG segment
signal. EfficientNet showed high correlation between
EEG signal and designed deep learning system.
Introduction. The most effective and accurate
method to detect epilepsy have been found was EEG
(Electroencephalography). Through electric signals
in certain parts of the brain, abnormal frequency,
peak, wave length could be detected between —100uV
and 1001V brainwaves within Delta, Theta, Alpha,
Beta, Gamma frequency from the low to high. Seizure

Key words: epilepsy, EEG, Seizure, EfficientNet.

CNN MODEL IN SEIZURE DETECTION

Summary. Visualize EEG signal through CNN based deep learning processing to detect seizure as pre-scanning

signal often divided three stages, Pre-ictal, Ictal, and
Post-ictal and normal stage as an epilepsy are called
Inter-ictal. Alma et al developed the difference of EEG
signal between Inter-ictal(a) and Ictal stage in 2019.

Koatas et al developed PSM (Patient-Specific Meth-
od) by conducting STFT (Short time Fourier Trans-
form) and classified CNN model in 2018 and in 2020,
Zhang et al used CHP-MIT scalp EEG dataset to trans-
form raw EEG to visualize image with SFTF spectro-
gram to improve accuracy which could be used with
deep learning to detect and predict chronic seizure
prediction. With deep learning technology and meth-
ods, Explanation Artificial Intelligence(XAi) developed
to model behavior and interpret Ai generated results.
Tan et al, developed EfficientNet to improve model per-
formance by balancing the relationship between depth,
width, and resolution, providing a clear justification
for model scaling. In this study, EEG data set by MGH
identified and processed by CNN based deep learning
to identify correlation between EEG and EfficientNet
in seizure detection.

Main part. Each patient have variation of locat-
ing of electrodes but followed by most common EEG
locating method by Roger, 2018, Scalp EEG data used
in this study collected at 30 pediatric patients in MGH

Table 1
EEG dataset information
Dataset MHG
EEG type Scalp EEG
Number of Patients 30
Number of channels 20 selected channels among over 40 channels
Selected channels 3
Number of seizures 192
Sampling rate 240

Source: by author’s development
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Fig. 1. Diagram of multiple channel model deep learning processing for seizure detection
Source: by author’s development

(Table 1). Composed recorded signal with sampling rate
was 256Hz and 196, 20 common channels were used
for electrodes among 40. (FP1, F7, T3, T5, O1, FP2, F8,
T4, T6, T7, 02, F3, C3, P3, F4, C4, P4, Fz, Cz, and Pz).

Collected signals transformed by STFT method
which can maintain time information axis. STFT is
an algorithm that converts EEG signals into frequency
power spectrograms. 3 channels selected to conduct
machine learning training and STFT spectrogram was
used to convert raw EEG to visualize EEG signal as
images. The power value of the corresponding frequen-
cy band at a specific time is calculated with the original
signal input. Selected 3 channels were used to multiple
channel data training with EfficientNet model. Brief
diagram of processing to detect seizure when selected
channels are input as multiple channel model (Fig. 1).

To evaluate detection rate, Confusion Matrix In-
dex was used for identifying and scoring designed
machine learning models. T and F indicated seizure
or non-seizure among the EEG sample data and N
and P indicated each of result as negative or positive
(Table 2).

In conclusion of this research, channels 2, 5, and 19
were collected as their sensitivity and specificity were
relatively significant than other channels. 30 patient
EEG data with 20 channels can be converted with
STFT method in Matlab. Channel(F7-T3) was selected
for machine learning process to identify reliable multi-
ple channels. Though it was short window size with 10
sec STFT model in EfficientNet models, it shows that
both models are able to applied to initial scanning of
seizure in raw EEG signal data.

Table 2
Confusion Matrix Index scoring in EfficientNet
Index Description Calculation
Accuracy Correct diagnosis rate TP+TN / TP+TN+FP+FN
Sensitivity Correct seizure detection rate TP/ TP+FN
Specificity Correct non-seizure detection rate TN / TN+FP
False Positive Rate Wrong seizure detection rate FP/TN + FP
Source: by author’s development
Table 3
EfficientNet score of sensitivity, specificity, and accuracy in multiple channels
Channel Specificity | Sensitivity | Accuracy Channel Specificity | Sensitivity | Accuracy
1 85.9 85.9 88.4 11 92.8 87.5 81.8
2 94.1 93.1 94.8 12 88.8 89.4 88.3
3 80.8 89.8 89.5 13 91.8 85.8 87.7
4 90.7 80.2 92.9 14 91.5 89 83.8
5 95.8 974 97.9 15 89.7 86.4 92
6 87.4 87.8 80.9 16 88.7 86.5 86.1
7 92.6 84 84.9 17 90.7 89.6 86.2
8 92.7 84.8 89.9 18 90.3 89.7 87.9
9 91.7 86.8 88.3 19 89.5 98.8 98
10 92.5 85.8 86.9 20 86.9 90.8 89

Source: by author’s development
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Mingxing Tan and Quoc V, in 2020 conducted EEG
signal was used to develop EfficientNet model to iden-
tify seizure detection with single channel which was
similar result in this research of multiple channels,
deep learning process was practiced and the result
of EfficientNet in Specificity indicated in 13.36, sen-
sitivity increased in 10.96, and accuracy increased in
11.14 (Table 3).

It is remarkable with high average score in Effi-
cientNet with 30 patients raw EEG data set; 90.24 in

specificity, 88.35 in sensitivity, and 88.89 in accuracy,
it is highly desired to be applied initial scanning for
seizure detection in epilepsy. Moreover, most of the
scores were quite reliable for most patients indicates
that EfficientNet model is more reliable in this re-
search which considered to be used as pre-scan to sei-
zure detection in raw EEG by using conducted STFT.
Further research and experiments are considered to
various models in near future for predicting seizure
based on this study process.
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THE FUNCTIONALITY OF APPLICANT
TRACKING SYSTEMS (ATS)

Summary. In today’s competitive job market, organizations are increasingly turning to technology to streamline their recruit-
ment processes. Applicant Tracking Systems (ATS) have emerged as a critical tool for managing hiring workflows, from job post-
ing to candidate selection. These systems not only automate repetitive tasks but also integrate advanced Al features to enhance
decision-making and improve hiring outcomes. A key component of ATS functionality is CV parsing, which plays a vital role in
transforming unstructured resume data into actionable insights. Additionally, ATS platforms address critical concerns such
as GDPR compliance, security, and user management, ensuring that recruitment processes are both efficient and secure. This
article delves into the core functionalities of ATS, with a focus on CV parsing, workflow and communication tools, reporting ca-
pabilities, GDPR compliance, security, and user management, while also exploring their benefits, challenges, and future trends.

Key words: Applicant Tracking System (ATS), ATS functionality, Recruitment automation, CV parsing, Al in recruitment,
Diversity and inclusion in hiring, GDPR compliance in recruitment, Recruitment workflow tools, Candidate matching, Predictive

analytics in hiring.

Core Functionalities of ATS

Job Posting and Distribution
ne of the primary functions of an ATS is its ability
to automate job posting and distribution. In-
stead of manually posting job openings on multiple
platforms, recruiters can use an ATS to publish va-
cancies across company websites, job boards, social
media, and niche industry sites with just a few clicks.
This ensures consistency in job advertisements and
maximizes reach, attracting a larger pool of qualified

candidates.

Application Tracking and Workflow
Management

An ATS provides a centralized platform for tracking
candidates as they move through the recruitment pipe-
line. Recruiters can monitor each candidate’s progress
through stages such as application review, interviews,
and offers. This ensures a smooth and organized hiring
process, reducing the risk of losing track of candidates
or missing critical steps.

CV Parsing and Candidate Database
CV parsing is a cornerstone feature of modern
ATS platforms. It involves extracting relevant infor-
mation from resumes, such as contact details, work
experience, education, and skills, and converting it
into a structured format. This eliminates the need for

manual data entry and ensures that candidate infor-
mation is easily searchable and accessible.

For example, if a candidate submits a resume in
PDF or Word format, the ATS uses natural language
processing (NLP) algorithms to identify key sections
and populate fields in the candidate database. This
allows recruiters to filter candidates based on specific
criteria, such as years of experience, certifications, or
technical skills, significantly speeding up the screening
process.

Communication and Collaboration

Effective communication is crucial in recruitment,
and ATS systems excel in this area. They offer tools
for automated email templates, interview scheduling,
and real-time updates, ensuring that candidates are
kept informed throughout the process. Additionally,
ATS platforms facilitate collaboration among hiring
teams by allowing multiple users to access and update
candidate information simultaneously.

Communication Tools
Modern ATS platforms go beyond basic recruitment
tasks by offering robust workflow and communication
tools. These systems integrate with popular commu-
nication platforms like Zoom, Microsoft Teams, and
Webex, enabling seamless scheduling and conducting
of interviews directly within the ATS. For example,
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Fig. 1. A bar chart showing the distribution of job postings across platforms (e.g., LinkedIn, Indeed, company website)

recruiters can send calendar invites, share interview
links, and even record sessions for later review.

Additionally, Al-driven tools like Olivia from Par-
adox Al are revolutionizing candidate engagement.
Olivia acts as a virtual assistant, interacting with
candidates in real-time to answer questions, provide
updates, and guide them through the application pro-
cess. This not only enhances the candidate experi-
ence but also reduces the administrative burden on
recruiters.

Reporting and Analytics

Data-driven decision-making is a key advantage of
using an ATS. These systems generate detailed reports
and analytics on various metrics, such as time-to-hire,
cost-per-hire, and source effectiveness. Recruiters can
use this data to identify bottlenecks, optimize process-
es, and make informed decisions that improve overall
recruitment efficiency.

Moreover, many ATS platforms allow integration
with external analytics systems like Amazon Quick-
Sight, enabling organizations to create beautiful,
customizable dashboards. These dashboards provide
real-time insights into recruitment performance, help-
ing stakeholders visualize data and make strategic
decisions.

/3

Integration of Advanced Al Features
Al-Powered Candidate Matching

One of the most significant advancements in ATS
technology is the integration of Al-powered candidate
matching. These algorithms analyze resumes and job
descriptions to identify the best-fit candidates based on
skills, experience, and cultural fit. By automating the
initial screening process, Al reduces the time recruit-
ers spend on manual resume reviews and improves the
quality of shortlisted candidates.

Predictive Analytics

Predictive analytics is another Al feature that en-
hances the functionality of ATS. By analyzing historical
data, these systems can forecast hiring outcomes, such
as the likelihood of a candidate accepting an offer or
their potential job performance. This enables recruit-
ers to prioritize high-potential candidates and make
data-driven decisions that improve hiring outcomes.

Chatbots and Virtual Assistants
Al-driven chatbots and virtual assistants are trans-
forming candidate engagement. Tools like Olivia from
Paradox Al interact with candidates in real-time, an-
swering questions, providing updates, and even con-
ducting initial screenings. This not only improves the
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Fig. 2. A bar chart comparing the accuracy of Al-powered matching vs. manual matching

candidate experience but also frees up recruiters to
focus on more strategic tasks.

Bias Reduction and Diversity & Inclusion

Al plays a crucial role in reducing unconscious bias
and promoting diversity and inclusion (D&I) in the re-
cruitment process. By anonymizing candidate informa-
tion and focusing on objective criteria, Al algorithms
help ensure a fair and equitable selection process. For
example, some ATS platforms remove identifying de-
tails such as names, photos, and gender indicators
during the initial screening phase, ensuring that can-
didates are evaluated solely on their qualifications.

Additionally, ATS systems can track and report on
diversity metrics, such as the percentage of underrep-
resented groups in the applicant pool and hiring out-
comes. This data helps organizations identify gaps in
their recruitment processes and implement targeted
D&l initiatives. For instance, if the data shows a lack of
gender diversity in technical roles, the organization can
partner with women-focused tech communities or revise
job descriptions to attract a more diverse candidate pool.

GDPR Compliance and Security
GDPR Compliance
With the implementation of the General Data Pro-
tection Regulation (GDPR), organizations must ensure
that their recruitment processes comply with strict
data protection standards. ATS platforms are designed
to help organizations meet these requirements by pro-
viding features such as data encryption, consent man-
agement, and automatic data deletion after a specified

period. For example, candidates can be asked to provide
explicit consent for their data to be stored and pro-
cessed, and the ATS can automatically delete candidate
information after the retention period expires.

Security

Security is a top priority for ATS platforms, given
the sensitive nature of candidate data. Modern ATS
systems employ advanced security measures such as
multi-factor authentication (MFA), role-based access
control (RBAC), and regular security audits to protect
against data breaches and unauthorized access. Addi-
tionally, many ATS platforms are ISO 27001 certified,
ensuring that they adhere to international standards
for information security management.

User Management

Effective user management is critical for ensuring
that the right people have access to the right informa-
tion within an ATS. ATS platforms offer role-based ac-
cess control (RBAC), allowing administrators to assign
specific permissions to users based on their roles. For
example, recruiters may have access to candidate pro-
files and interview schedules, while hiring managers
may only have access to shortlisted candidates. This
ensures that sensitive information is only accessible
to authorized personnel.

Benefits of Using ATS
Efficiency and Time Savings
One of the most immediate benefits of using an ATS
is the significant time savings it offers. By automating

/9
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repetitive tasks such as resume screening and inter-
view scheduling, recruiters can focus on more strategic
activities, such as building relationships with candi-
dates and hiring managers.

Improved Candidate Experience
A well-implemented ATS can greatly enhance the
candidate experience. Features such as automated
communication, easy application processes, and timely
updates ensure that candidates have a positive impres-
sion of the organization, even if they are not ultimately
selected.

Enhanced Quality of Hire
With advanced features like Al-powered candi-
date matching and predictive analytics, ATS sys-
tems help organizations identify and attract top
talent. This leads to a higher quality of hire, which
in turn contributes to better organizational perfor-
mance.

Compliance and Risk Management
ATS systems help organizations stay compliant
with various legal and regulatory requirements. They
can automatically track and report on equal employ-
ment opportunity (EEO) data, manage documentation,
and ensure that all recruitment practices are in line
with relevant laws.

Challenges and Considerations
Implementation and Integration
While the benefits of an ATS are clear, implement-
ing and integrating the system into existing workflows
can be challenging. Organizations must ensure that
the ATS is compatible with their current Recruiting
systems and that staff are adequately trained to use
it effectively.

Data Privacy and Security
With the increasing reliance on digital tools, data
privacy and security have become major concerns.
Organizations must ensure that their ATS complies
with data protection regulations and that candidate
information is securely stored and managed.

Cost and ROI
The cost of implementing an ATS can be significant,
particularly for small and medium-sized enterprises
(SMEs). Organizations must carefully consider the re-
turn on investment (ROI) and ensure that the benefits
of the system outweigh the costs.

Future Trends in ATS
Increased Use of AI and Machine Learning
As Al and machine learning technologies continue
to evolve, their integration into AT'S systems is expect-
ed to deepen. This will lead to even more sophisticated
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Fig. 3. A line graph showing the ROI of an ATS over time
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candidate matching, predictive analytics, and automa-
tion capabilities.

Enhanced Candidate Engagement
Future ATS systems are likely to place a greater
emphasis on candidate engagement. This could include
more personalized communication, gamified application
processes, and virtual reality (VR) experiences that
give candidates a glimpse into the company culture.

Greater Focus on Diversity and Inclusion

Diversity and inclusion will remain a key focus for
organizations, and ATS systems will play a crucial role
in achieving these goals. Future developments may
include more advanced bias detection algorithms and
tools for tracking diversity metrics.

Integration with Other Recruiting
Technologies
The integration of AT'S with other Recruiter tech-
nologies, such as performance management systems
and learning management systems (LMS), is expected

to increase. This will create a more seamless and ho-
listic approach to talent management.

Conclusion. Applicant Tracking Systems (ATS)
have revolutionized recruitment by automating
workflows, improving efficiency, and leveraging Al
for smarter decision-making. From job posting and
CV parsing to advanced Al features like candidate
matching and bias reduction, ATS platforms are trans-
forming how organizations attract and hire talent.
With workflow and communication tools like Zoom,
Teams, and Olivia from Paradox Al, and reporting
capabilities that integrate with systems like Amazon
QuickSight, ATS platforms are becoming indispensable
in the recruitment landscape. Additionally, features
like GDPR compliance, advanced security measures,
user management, and D&I initiatives ensure that
recruitment processes are efficient, secure, and equi-
table. As technology continues to evolve, ATS will play
an even more critical role in helping businesses stay
competitive. By adopting these tools, organizations can
streamline their hiring processes, enhance candidate
experience, and achieve better hiring outcomes.
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Summary. Augmented reality (AR) technologies in personal and consumer optics are still in their infancy. Despite the high
cost and limited comfort of current AR headsets, their integration into personal and public infrastructures suggests a promising
future. This article explores the development of AR glasses and their associated service technologies, emphasizing the need for
innovative technical solutions to meet market demands. Special attention is given to creating cleaning systems for AR optics
using deionized water and developing comprehensive service technologies to ensure sustainable growth in the AR sector.
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optical cleaning solutions.

ntroduction. Augmented reality overlays virtual

objects onto the real world, enhancing human per-
ception through devices like AR browsers and glasses.
While these technologies have seen moderate success,
the absence of user-friendly designs and robust service
technologies hinders their widespread adoption. This
paper proposes practical solutions for overcoming these
challenges, focusing on the service and maintenance
aspects of AR glasses.

Problem Statement. Despite technological ad-
vancements, AR glasses remain niche products, failing
to achieve the ubiquity of smartphones or smartwatches.
A critical issue is the lack of service technologies to sup-
port mass production and daily use. Current AR glasses
struggle with practical concerns, such as cleaning lenses
effectively and ensuring long-term user comfort and safety.

Objective. The study aims to explore and propose
innovative service technologies for AR glasses, includ-
ing cleaning solutions using deionized water, systems
for optical maintenance, and frameworks for integrat-
ing these technologies into the consumer market.

Materials and Methods:

e Materials: Patents, market reports, and technical
specifications of AR glasses.

* Methods: Analytical review, practical testing of
cleaning solutions, and modeling service systems
for AR devices.
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Review of Recent Studies and Publications.
Research highlights the potential of AR glasses in
fields like gaming, healthcare, and engineering. How-
ever, few studies address the practical maintenance
and service requirements for these devices. Patents
reviewed by the author reveal significant gaps in the
development of technical solutions for cleaning and
servicing AR optics.

Augmented Reality Technologies in Everyday
and Personal Optics: Challenges and Prospects

Augmented Reality (AR) technologies in personal
and household optics are still in their infancy. How-
ever, considering their potential for horizontal and
vertical integration into personal and public infra-
structure needs, these technologies are expected to
have a bright future.

Currently, AR headsets, incorporating primary
applications and combinations of these technologies,
remain expensive and uncomfortable for all-day use.
Despite these drawbacks, the anticipated surge in con-
sumer interest compels a thorough analytical explora-
tion of this topic.

One unresolved issue in the adoption of such tech-
nologies is the service and maintenance aspect. The
author, drawing on experience in servicing various
personal and household optical applications, offers
several proposals and ideas to address this challenge.
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Defining Augmented Reality

AR refers to technology that overlays virtual objects
onto the real-world view as seen through the human
eye. The most common household applications of AR
are AR browsers and AR glasses. In AR browsers,
virtual objects are superimposed onto images from
smartphone or tablet cameras, while in AR glasses,
the objects are displayed on the lens or a miniature
monitor.

Experts continue to analyze the commercial poten-
tial of AR-based products, uncovering intriguing de-
tails that, when understood correctly, can help achieve
positive results.

Challenges in AR Glasses Development

Since the release of the first relatively successful
AR glasses project, significant time has passed, yet
no optimal design for such glasses has emerged. Early
AR glasses created excitement but failed to maintain
user interest over time, as users struggled to integrate
these devices into daily life as seamlessly as smart-
phones, gaming consoles, or smartwatches.

One key issue is the lack of adequate service tech-
nologies to support these complex devices in mass pro-
duction and consumption.

Patents: A Barometer of Technological In-
terest

The state of patent protection in AR technologies
reveals an unexpected lack of activity. Despite AR’s
potential to open new technological avenues and drive
rapid sales growth when integrated with existing digi-
tal technologies, patent filings remain sparse. A patent
search conducted by the author in the U.S. Patent

Office yielded only 133 applications and no granted
patents in this area:
¢ Glasses of Additional Reality: 113 patent applications
¢ Visualization of Additional Reality: 20 patent ap-
plications

An analysis of published applications suggests they
are largely exploratory and do not focus on AR glasses
as mature products. This points to a lack of experience
in the servicing and operation of such devices.

Technical Gaps in Everyday AR Glasses Usage

Practical implementation of AR glasses in the mar-
ket is hindered by the absence of supporting tools and
solutions. One critical issue is the maintenance of AR
glasses in everyday life, such as cleaning lenses of
organic and inorganic contaminants. AR glasses lens-
es, like ordinary glasses, are prone to dirt, requiring
innovative solutions.

The author highlights the need for a comprehen-
sive cleaning and disinfecting technology that can pro-
duce solutions from low-mineral water, including the
removal of hardness salts. This is an essential first
step in developing practical AR glasses maintenance
solutions.

By addressing these challenges, the AR industry
can move closer to integrating these promising tech-
nologies into daily life, unlocking their full potential.

1. Power Source for the electrochemical reactor.

2. Container of Deionized Water for feeding into
the electrochemical reactor.

3. Electrochemical Reactor with an inter-
electrode space where treatment occurs in two parallel
upward flows.

° [ 3
000000

Fig. 1. System Model for Adjusting Acidity and Alkalinity in Deionized Water in Two Directions
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4. Water Collector with reduced acidity levels.

5. Water Collector with increased alkalinity levels.

6. Sensor Module for measuring reduced acidity
levels.

7. Sensor Module for measuring increased alka-
linity levels.

8. Reservoir for water with reduced acidity levels.

9. Reservoir for water with increased alkalinity
levels.

10. Pulse Generator for the impedance-resonance
sensor.

11. Pulse Generator for the impedance-resonance
sensor.

Despite these measures, reality demanded more:
the cleaning liquid must act as an insulator to elim-
inate any possible local current impulses.

Source Analysis for Water Treatment
in the System

Analysis of potential water sources for treatment
led to a focus on photolithography production complex-
es, where deionized water is used. This water possess-
es properties closely aligned with those deemed most
essential and suitable for servicing the optical lenses
of augmented reality glasses.

ol

For comparison, options using distilled water and
highly purified water were also evaluated. However,
the properties and qualities of deionized water proved
to be superior.

Potential Future Applications

The feasibility of using deionized water — both
before and after processing in the electrochemical reac-
tor — for the preparation of various emulsions for aug-
mented reality glasses servicing was also examined.

Experimental testing confirmed the ability to pro-
duce high-quality emulsions using deionized water both
before treatment and after adjusting its acidity or alka-
linity levels. These findings demonstrate the potential of
deionized water as a versatile and effective component
in the maintenance of advanced optical technologies.

12. Inlet Pipeline to the electrochemical reactor.

13. Regulating and Control Valves.

15, 16. Flowmeters.

14. Current-Carrying Cables.

Selection and Analysis of Water Options
The selection and evaluation of various options
ultimately demonstrated that the use of deionized
water is the most suitable choice. Widely utilized in

Fig. 2. System Model for Adjusting Acidity and Alkalinity in Deionized Water in Two Directions
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microelectronics, deionized water is a standard com-
ponent in photolithography technologies.

This type of water is produced in significant quan-
tities and is relatively inexpensive, making it an ideal
candidate for use in systems requiring precise adjust-
ments to acidity and alkalinity.

Since this technology is being recommended for
use for the first time, a basic prototype was created to
test the feasibility of implementing several innovative
technologies in real-world conditions. The first of these
innovations is the design and functionality of the elec-
trochemical reactor.

In the described reactor, the electrode cells have
working zones separated by a neutral membrane sym-
metrically positioned between two electrodes. A key
operational principle is that deionized water is treated
within a developed upward flow.

The distance between the working planes of the
electrodes is only 3 millimeters, with the membrane
thickness being 1 millimeter, leaving a liquid flow
thickness of just 1 millimeter.

This configuration allowed for a significant increase
in current density, reaching 100 amperes per square
decimeter, enabling the electrochemical correction of
acidity and alkalinity in water with properties very
similar to those of a dielectric fluid.

Dual-Stream Output for Optical Cleaning
The system produces two output streams:

¢ Alkaline water for cleaning grease and oily con-
taminants.
¢ Acidic water for disinfecting optical surfaces by
eliminating microorganisms and bacteria.
This dual functionality makes it particularly ef-
fective for cleaning the lenses of augmented reality
glasses, as well as other optical devices.

Simple Design and Broad Applicability
The simplicity of the system design, which utilizes
common structural materials and components from
mechanical engineering, makes it feasible to install
in small retail outlets selling optical instruments and
glasses, including augmented reality glasses of current
and future modifications.

Additional Feature: Anti-Allergenic Effect

A noteworthy characteristic of the system is its an-
ti-allergenic effect, which is not limited to augmented
reality glasses but applies to optical devices in general.

Since the reactor’s power supply connects both the
cathode and anode of the electrode cell from a single
source, the acid and alkaline reactions occur proportion-
ally at equivalent current densities. This proportionality
ensures that neither the acidic nor the alkaline output
triggers allergic reactions when used simultaneously.

This phenomenon significantly enhances the con-
sumer appeal of the system for a variety of optical
applications.

Fig. 3. Electrochemical Reactor Model with Power Source
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Critical Importance of Electrode Cell Design

In systems designed for the dynamic electrochemi-
cal treatment of low-conductivity liquids, the electrode
cell’s construction is a decisive factor. This includes:
* Materials used for electrode fabrication.
¢ Design and composition of the neutral membrane.
* Materials and construction of the cell housing.

The application of carbon-carbon composite
electrodes has shown particular potential for improv-
ing efficiency. This unique feature will be discussed in
detail in subsequent publications.

The simplicity of the electrode cell design has de-
termined the overall simplicity of the water treatment
system.

Photographs of the real-world prototype system
demonstrate its designed simplicity, resulting in low
costs and convenient operation. Such a system can
be installed and operated with minimal expenses in
virtually any retail outlet selling optical instruments
and glasses, including both current and future models
of augmented reality glasses.

Advantages of the System Design
A deeper structural analysis of the system’s capa-
bilities reveals its potential to significantly enhance
the performance and quality of innovative products
under modern conditions. The system offers flexibility
for modification and optimization, paving the way for
new technological advancements.

Fig. 4. Model of the Electrode Cell in the Electrochemical

Reactor

For example, the three-dimensional electrode model
introduces new possibilities. Electrodes made from
carbon-carbon composite materials are particu-
larly noteworthy. In one potential design, an electrode
consists of a titanium strip coated with a conductive
polymer, with the water-facing side covered by carbon-
carbon fabric. This fabric, created through pyrolysis
and saturation with carbon, has excellent conductivity
and permeability, enabling high performance even at
extreme temperatures.

Applications Beyond Optical Cleaning

Experiments suggest that carbon-carbon fabric
treated electrochemically can also be used to produce
medical-grade wipes, demonstrating promising re-
sults in burn treatment and prevention. When paired
with the system’s dual-output water (acidic and al-
kaline), these wipes could serve as an additional tool
for cleaning optical lenses with enhanced precision
and safety.

The fabric could also be used in advanced mod-
ules for water purification and regeneration, including
ion-exchange processes. For instance, carbon-carbon
capsules filled with zeolite granules could be connected
to a power source, allowing for ion-exchange purifi-
cation combined with electromagnetic activation or
heating.

Fig. 5. Photograph of the System for Real-Time
Adjustment of Acidity and Alkalinity in Deionized Water
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Challenges in Patent Protection
Despite the innovative potential of such systems,
patent protection activity remains low. A detailed analy-
sis of the patent landscape highlights overlapping tech-
nical solutions, making it difficult to establish a clear
foundational design. This ambiguity is compounded by
the lack of consumer-oriented standards and guidelines

for the operation and safety of such products.

Health and Safety Concerns
The long-term health effects of augmented reality
glasses remain unstudied, raising concerns about their
psychological and mental impacts on users. The novel
capabilities of these glasses may conflict with estab-
lished consumer habits, potentially causing cognitive
dissonance.

Recommendations for Market Introduction

To address these challenges, developers should fo-
cus on preparing consumers for the proper use and
maintenance of these innovative products. Collabora-
tion with insurance companies is essential to assess
potential health risks. Additionally, the process of
standardization and certification should be initiated
early, aligning the product’s specifications with exist-
ing industry standards.

Conclusion

The concept of augmented reality glasses holds sig-
nificant potential but will be far more successful with
the parallel development of service technologies and
supporting equipment. Proper market preparation,
including consumer education and technical standard-
ization, will be critical to realizing the full potential of
this innovative product class.

Results:

1. Development of Deionized Water Cleaning
Systems:

* Prototype systems were created to adjust the pH
levels of deionized water for cleaning AR lenses.

¢ These systems demonstrated the effective removal of
organic and inorganic contaminants without dam-
aging sensitive optical materials.

2. Integration of Service Technologies:

* Proposals for scalable cleaning stations that can be
installed in retail outlets and service centers.

¢ Potential for using carbon-based composite materials
in cleaning pads for enhanced performance.

3. Patent Analysis:

* Only 133 patent applications related to AR glasses
and 20 concerning visualization technologies were
found, indicating a need for more robust intellectual
property development.

Conclusion. The future success of AR glasses de-
pends not only on technological advancements but also
on the development of comprehensive service tech-
nologies. Cleaning systems based on deionized water
and robust maintenance frameworks will enhance

consumer acceptance and long-term sustainability.
Developers must prioritize these aspects to ensure
the seamless integration of AR glasses into daily life.

List of References, Patent, and Licensing
Information

Appendix 1

United States Patent 20180031836
Application
Kind Code Al

Johnson; Lonny Eric; et al. February 1, 2018

SMART GLASSES HAVING INTERFERING LIGHT
FILTERING

Abstract

A pair of smart glasses having interfering light
filtering includes a glasses frame defining a horizontal
view path and a semi-transparent display supported
on the glasses frame and positioned in the horizontal
view path. A projection mechanism is supported on
the glasses frame and has a projection lens positioned
above the horizontal view path. The projection mech-
anism is configured for projecting virtual content on
the semi-transparent display, with an outer surface
of the projection lens facing a rear facing surface of
the semi-transparent display. A semi-transparent po-
larized shield is supported on the glasses frame and
is positioned below the horizontal view path, with an
inner surface of the semi-transparent polarized shield
facing the outer surface of the projection lens. The
semi-transparent polarized shield positioned to filter
interfering light passing through the semi-transparent
polarized shield and toward the projection lens.

Appendix 2

United States Patent 20170307787
Application

Kind Code Al
Kawamura; Takumi October 26, 2017

HEAD MOUNTED APPARATUS AND GRIPPING
APPARATUS

Abstract

A head mounted apparatus that prevents the in-
fluence of external light and is easy to use even for
a user wearing glasses. The head mounted apparatus
includes a display unit that displays an image to the
user, and a light shielding member that shields a pe-
riphery of the user’s eyes from external light when
the head mounted apparatus is mounted on the user’s
head, wherein an opening is formed on the light shield-
ing member at the user’s orbital regions.
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Appendix 3
United States Patent 20150378155
Application
Kind Code Al

KUEHNE; Marcus; et al. December 31, 2015
METHOD FOR OPERATING VIRTUAL REALITY
GLASSES AND SYSTEM WITH VIRTUAL REALITY
GLASSES

Abstract

A method for operating virtual reality glasses
involves displaying at least one virtual object by the
virtual reality glasses from a virtual viewing position
and continuously detecting a position of the virtual
reality glasses and adjusting a virtual spacing be-
tween the virtual viewing position and the virtual ob-
ject. Once the virtual viewing position passes through
a surface bounding an element of the object from the
outside, the representation of the element is altered.
Furthermore, a system with virtual reality glasses
may be used.

Appendix 4
United States Patent 20160034042
Application
Kind Code Al
JOO; Ga-hyun February 4, 2016

WEARABLE GLASSES AND METHOD OF PROVID-
ING CONTENT USING THE SAME

Abstract
A wearable glasses is provided. The wearable
glasses includes a sensing circuit, a communication
interface, a display, and a controller. The sensing cir-
cuit senses movement information of a user wearing
the wearable glasses. The communication interface
receives notification message information. The display
displays the notification message information within
an angle of view of the user wearing the wearable
glasses. The controller determines a movement state
of the user based on the sensed movement information
of the user and controls the display to display the re-
ceived notification message information according to

the movement state of the user.

Appendix 5
United States Patent 20180005421
Application
Kind Code Al
PARK; Jisoo; et al. January 4, 2018

GLASSES-TYPE MOBILE TERMINAL AND METH-
OD OF OPERATING THE SAME

88

Abstract

A glasses-type mobile terminal includes a display
configured to display a virtual reality image and
a controller configured to acquire reality information
from a mobile terminal connected to the glasses-type
mobile terminal and controlling the virtual reality
image if a reality returning time indicating that view-
ing of the virtual reality image should be finished is
reached based on the acquired reality information.

Appendix 6

United States Patent 20170366805
Application

Kind Code Al
SEVOSTIANOV; PETR December 21, 2017
VYACHESLAVOVICH

METHOD AND SYSTEM FOR DISPLAYING
THREE-DIMENSIONAL OBJECTS

Abstract

A system for displaying three-dimensional objects
using two-dimensional visualization means simulta-
neously providing at least effects of binocular parallax
and motion parallax, the system comprising: a display
configured to display a sequence of images; a pair of
glasses configured to provide stereoscopic separation
of images, the glasses comprising at least two optical
shutters and at least two markers; two optical sensor
arrays; two reading and processing devices configured
to read data from an area of the optical sensor array and
to determine 2D coordinates of the markers; a marker
coordinates prediction device configured to extrapolate
coordinates of the markers so as effective overall delay
does not exceed 5 ms; a marker 3D coordinates calcu-
lation device; a 3D scene formation device; and at least
one image output device. The invention also includes
a corresponding method of displaying three-dimensional
objects and provides realistic representation of three-
dimensional objects for one or more viewers.

Appendix 7
United States Patent 20170371164
Application
Kind Code Al
Liao; Chunyuan December 28, 2017

WEARABLE SMART GLASSES

Abstract
Smart glasses comprise a glasses frame. The
smart glasses further comprise a pair of glasses legs
connected to two lateral portions of the glasses frame
respectively, each of the glasses legs having a first
end and a second end, wherein the second end of each
of the glasses legs bends inwardly to form a first arc
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portion. In addition, the smart glasses further com-
prise a pair of clamping members each disposed at
one of the glasses legs, wherein each of the clamping
members comprises an elastic clamping element, said
elastic clamping element being disposed at the inner
side of said second end, wherein said elastic clamping
element having a free end that bends inwardly to form
a second arc portion.

United States Patent 20160173865
Application

Kind Code Al
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WEARABLE GLASSES, CONTROL METHOD
THEREOF, AND VEHICLE CONTROL SYSTEM

Abstract

Wearable glasses include a first capturer for pho-
tographing a front part, a second capturer for tracking
a gaze direction of a user, and a controller for match-
ing a target image captured by the first capturer with
a three-dimensional (3D) interior map of a vehicle,
corresponding to the target image, and determining
a head direction of the user. The controller specifies
an object corresponding to user gaze in the target im-
age based on the determined head direction and the
tracked gaze direction of the user. Accordingly, user
convenience is enhanced.
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EXPERIMENTAL RESEARCH OF THE PHYSICAL MODEL
OF THE PROCESS OF DRYING FRUIT AND VEGETABLE
RAW MATERIALS USING A THERMOELECTRIC
HEAT PUMP

Summary. The optimal drying mode is created with minimal heat and energy consumption and maximum preservation of
nutritional properties. Therefore, the issue of process automation is increasingly important for modern enterprises. A review of
existing developments reveals significant shortcomings. The Department of Process Automation and Robotics Systems has de-
veloped a new approach to automating one of the product drying processes, namely condensation drying of fruit and vegetable

raw materials using thermoelectric heat pumps.

That is why condensing drying using thermoelectric heat pumps will help to reduce energy consumption by implementing
energy-efficient modes in the drying process, in particular, by improving the control system.

This article discusses the implementation and feasibility of using the physical model as an experimental setup to obtain the
necessary data for further implementation in the construction of a simulation model of condensation drying with thermoelectric
heat pumps, for automation and energy-efficient process control.

Key words: physical model, condensing chamber, thermoelectric heat pump, energy efficiency, transient process.

ntroduction. This drying process is carried out by

convective moisture removal from the product [1].
When loading the initial product into the chamber, it
is placed on trays with a mesh surface. The chamber
has trays with a mesh surface on which the product
is loaded. Below, under the trays, there is a fan that
supplies the heated dry drying agent to the annular
perforated air channel located around the periphery of
the drying chamber, and from it to the gaps between
the trays with the product. In the center of the dryer,
a perforated pipe passes through the trays, allowing
the moisture-saturated drying agent to exit the cham-
ber and be cooled by an air-to-air thermoelectric heat
pump. There it is cooled to almost dew point tempera-
ture, at which its relative humidity is 95-98%. The
cooled drying agent then enters the condenser where
it is supercooled below the dew point to form conden-
sate, where it flows to the collector, while its absolute
humidity decreases. From the condenser outlet, the
supercooled drying agent with a relative humidity of
100% enters the inlet of the water-to-air heat pump,
where it is heated by 10-20 *C, and its relative humid-
ity is reduced to 50—70%. From the outlet of the water-
to-air heat pump, the heated drying agent enters the
inlet of the air-to-air heat pump, where it is heated by
another 10—20 *C and its relative humidity is reduced
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to 15-30%, which corresponds to the set parameters at
the inlet of the dryer chamber [2,3]. Figure 1. shows
the technological scheme of the drying station, which
shows the main structural elements.

Based on the existing developments, discussions,
and information on apple drying by convection, a phys-
ical model was designed, followed by research and ex-
periments. Figure 2 shows a photo of a physical model
of a condensation chamber for drying fruit and vegeta-
ble raw materials using a thermoelectric heat pump.

The main part. After connecting our physical
model to the data logging and plotting the dryer pa-
rameters, it was decided to review the ability of our
system to monitor and record transient data. The
transients inside the chamber were checked without
loading the product. Figure 3 shows transient plots
taken from an empty physical condensing dryer using
thermoelectric heat pumps.

After setting up our physical model according to
the drying parameters: relative humidity of the inlet
drying agent = 20% (M inlet) and temperature of the
inlet drying agent = 60*C (T inlet) and air flow rate
= 1.5 m/s (V), the drying process was simulated by
condensing drying using thermoelectric heat pumps.

After conducting the experiment, we can observe
that the parameters at the output and input of the
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In Figure 1: 1 — drying chamber; 2 — contact heat exchanger (CHE);
3 — TTN (air-water); 4 — TTN (air-air); 5 — condensate tank.

Fig. 1. Flow chart of the process of condensation drying of fruit and sheep raw materials using the heat exchanger

chamber remain unchanged and see from the graphs
of transients that there is a direct proportional rela-
tionship between the parameters of temperature and
relative moisture of the drying agent. This indicates
that the system works accordingly, since no product is
dried, in the process of condensation drying the air is
recuperated, the temperature and humidity are equiv-
alent to the parameters at the inlet and outlet, the
amount of condensate taken is not variable.

The development of a new technology for the prepa-
ration of apple snacks makes it possible to obtain
a product with a low calorie content and a balanced
chemical composition. In order to establish the optimal

| 2 | -197 0:(;;/1:07

specific load of the semi-finished product, the study
showed that the optimal specific load on the dryer is
6-8 kg/m? [4; 5].

Golden apples were chosen as the raw material for
drying. This apple variety is characterized by high ini-
tial indicators, including sugar content and sugar-acid
index. A particular advantage of these apples is their
large fruit size, higher ratio of pulp to seed chamber
compared to other varieties, and lower skin thickness.
This minimizes waste, which is essential, especially on
an industrial scale.

For example, when drying fruit, the tempera-
ture of the material must not exceed the maximum

Fig. 2. Physical model of a condensation chamber for drying fruit and vegetable raw materials using
a thermoelectric heat pump
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Fig. 3. Transients taken from an empty physical condensing dryer

permissible temperature. Higher temperatures are not
beneficial for some food products. As noted by Vega-
Galvez et al. [6] and Turhan et al. [7], it is advisable
to use a temperature not exceeding 70 °C for drying.
Based on this, we can note that the temperature of the
drying agent at the inlet to the chamber should be at
60 °C for the optimal drying process of apple crisps.
After setting up our physical model according to
the drying parameters: relative humidity of the inlet
drying agent = 10% (M inlet) and temperature of the
inlet drying agent = 60*C (T inlet) and air flow rate
= 1.5 m/s (V), the drying process was carried out by
means of condensation drying using thermoelectric
heat pumps. The results of the experiment are shown
in Figure 4 — a graph of the transient parameters of
the drying agent at the outlet of the physical model of
the chamber loaded with apple slices. Figure 5 shows
the graphs of intermediate parameters such as the
temperature of cold water supplied to the contact heat
exchanger and the temperature of the cooled drying
agent at the outlet of the contact heat exchanger.
After conducting an experiment with drying apple
slices with a slice thickness of 5—7 mm during a drying

time of about 6 hours, we can see that the finished
product retains its nutritional value and is ready for
storage. Since the condensation stopped accumulating
and, accordingly, the output parameters of the drying
agent became equal to the input parameters, it was
decided to stop the drying process.

For the technological process of apple drying, the
control channel has the property of self-leveling. An
increase in the control action (ul), the current through
the thermoelectric converter of the air-to-water heat
pump, will reduce the temperature of the cold wa-
ter — which, in turn, will reduce the temperature of
the drying agent at the outlet of the condenser. An
increase in the control action (u2), the current through
the air-to-air thermoelectric converter, will increase
the temperature and decrease the relative humidity
of the drying agent at the inlet to the drying chamber
and, conversely, will decrease the temperature and
increase the relative humidity of the drying agent at
the outlet to the condenser. Active experiments can
only be conducted with channels whose input variables
are available for targeted change. These are, first of
all, control actions.

T°C
70

¥=4.9187In(x)+ 15328

y=-5,961n{x) » 0,201

sec

92

- et s wh wt w mh wt w wh o wt b b - -

Fig. 4. Graph of transient parameters of the drying agent at the output of the physical model
of the chamber loaded with apple slices
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Fig. 5. Graphs of intermediate parameters such as the temperature of the cold water supplied to the contact heat
exchanger and the temperature of the cooled drying agent at the outlet of the contact heat exchanger

The next step is to build graphs of the static proper-
ties of the raw material drying process using thermoelec-
tric heat pumps in accordance with changes in other dry-
er parameters. The graphs are shown in figures 6-11.

Conclusion. Experimental studies have shown
that the physical model works correctly, which al-
lows us to understand and analyze the transient

characteristics that occur during the drying process
and which will need to be further developed. This
article demonstrates the ability of this setup in its
implementation and further research to automate the
energy-efficient control system of the condensation
chamber for drying fruit and vegetable raw materials
using thermoelectric heat pumps.
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AHAJII3 OBJIMYYS 3A OMOMOIOIO Al:
HOBUIA PIBEHD IHAMBIAYAMBALIT MAKISKY

Al-POWERED FACE ANALYSIS: A NEW LEVEL
OF MAKEUP INDIVIDUALIZATION

AHotauis. CTaTTa € qocnigKeHHAM 3aCTOCYBAHHSA TeXHO/I02iM WTYYHOR20 iHTeNekTy (Al) gis iHgUBIgyanisauii Makisxy, 1o
BigKPMBAE HOBi MOX/IMBOCTI Yy Cepi nepcoHani30BaHoi KOCMETO0Ii Ta Bi3axy. PO32/1HYTO OCHOBHI METOgH KOMITIOTEpHO-
20 30py. OXapaKTep130BaHO 3ACTOCYBAHHS 2IMOOKMX HelipoMepeeBnx Mogeseli, 30KpemMa 320PTKOBUX HeliPOHHUX Mepex
(CNN), 2eHepaTnBHO-3Ma2anbHUX Mepex (GANS) Ta an2opuTMiB MalwMHHO20 HaBYAHHS (Random Forest, SVM), gns asTomatu-
30BAH020 AHANI3y MOPPO02i4HNX 0cobMBOCTel 00nyYs Ta Nigbopy ONTUMANbHUX KOCMETUYHMX 3ac0biB. OcobmnBy yBazy
npugineHo iHTe2pauii Al-TexHom02ii i3 goNoBHeHOK peasibHICTIO (AR). [TPOAHANI30BAHO K/IKOHOBI TEXHIYHI ACMEKTH, BKYAYM
LIBMJKICTb peHgepuHay, AKIiCTb Bi3yani3avlii TeKCTyp KOCMETHYHMX MPOGYKTIB Ta MeTogy B3AEMOGIii KOpUCTyBaya 3 AR- cuctema-
My, 1o 6a3yioTbcsa Ha UX / Ul-gu3aiiHi. Y CTaTTi TaKOX po32/1sIHYTO BUK/IMKM T4 OOMEXEHHS BUKOPUCTAHHSA Al y KOCMeTo/102i4-
Hiit iHgycTpii. [IpoaHanizoBaHo npobaemy an20pUTMIYHOI ynepegxeHoCTi Npy po3Ni3HABAHHI Pi3HUX eTHIYHMX i 2eHgepHUX 0Co-
611BOCTei, 3a2po3u KOHPigeHLiiHOCTi GioMeTPUYHUX gaHuUX T TeXHOI02iYHI 6ap’epu, NOB'I3aHI 3 MPOGYKTUBHICTIO MOOINbHNX
NPUCTPOIB | 0OYMCIOBAILHUMI MOTYXHOCTAMM Al-Mogeneii. BU3HaueHo nepcneKkTBm po3BUTKY MepcoHaNi30BaHunx Al-cuctem
y cdepi kocmeTon102ii, 30KpeMa CTBOpeHHs 2I6pUgHNX HeripoMepexxeBux Mogesel, Lo MNOEGHYIOTb Al-aHAI3 i3 ekcrepTHUMM
3HAHHAMK y cepi gepmaTonozii Ta Bi3axy, BNPOBAgxeHHs aganTUBHUX CUCTeM, SIKi BDAXOBYIOTb 3MIHY OCBIT/IeHHS, MOGHI TeH-
geHuii Ta ¢i3ionoaiyHmii CTaH LWKipY KOPUCTYBAYd, 0 TAKOX iHTe2pawilo Al-aHanizy 06amyu4s 3 TexHo02iiMu IHTepHETY peyesi
(10T), 30Kpema po3yMHUMM g3epKanamu Ta KOCMETUKOI 3 bioceHcopamu. OTPUMAHI pe3yabTaTi MOXyTb OyTu BUKOPUCTAHI
§J/151 OGasbLLIO20 PO3BUTKY NepCOHani3oBaHmx beauty-tech pilueHb, ygockoHaneHHs AR-gogartkis Ta po3pobku HOBUX MeTOgiB
uMPpoBoi kocmeTonozii.

Kno4oBi coBa: WyyHnii iHTeNeKT, Makisx, KOMITI0TePHUIA 3ip, HelipomMepexxeBi Mogeti, peHgepuHz, KopucTysady, Al-vogeri.

Summary. The article is a study on the application of artificial intelligence (Al) technologies for makeup individualization,
opening new possibilities in the field of personalized cosmetology and makeup artistry. The main methods of computer vision
are considered. The application of deep neural network models, including convolutional neural networks (CNNs), generative
adversarial networks (GANs), and machine learning algorithms (Random Forest, SVM), for automated analysis of facial morpho-
logical features and selection of optimal cosmetic products is characterized. Special attention is given to the integration of Al
technologies with augmented reality (AR). Key technical aspects are analyzed, including rendering speed, the quality of cosmetic
product texture visualization, and user interaction methods with AR systems based on UX / Ul design. The article also examines
challenges and limitations of Al use in the cosmetology industry. Issues of algorithmic bias in recognizing different ethnic and
gender characteristics, threats to biometric data confidentiality, and technological barriers related to mobile device perfor-
mance and Al model computational capacity are analyzed. The prospects for the development of personalized Al systems in
cosmetology are identified, including the creation of hybrid neural network models that combine Al analysis with expert knowl-
edge in dermatology and makeup, the implementation of adaptive systems that consider lighting changes, fashion trends, and
the physiological condition of the user’s skin, as well as the integration of Al-based facial analysis with Internet of Things (loT)
technologies, such as smart mirrors and cosmetics with biosensors. The obtained results can be used for further development of
personalized beauty-tech solutions, the improvement of AR applications, and the creation of new digital cosmetology methods.

Key words: artificial intelligence, makeup, computer vision, neural network models, rendering, user, Al models.
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y4acHi JoCATHEHHA Y cepi MITYUHOTO IHTEeIEKTY
(AI) Ta KOMITIOTEPHOT0 30Dy CHPUYUHUIN TPAH-
chopmarlriiiii 3MiHE B iHAyCTPii Kpacu, 30KpeMa B ra-

JIy3i TIepCOHAI30BAHOT0 MaKiAKy. S3aCcTOCyBAHHA aJl-

TOPUTMIB INIMOMHHOTO HABUAHHA, aHAII3y 300pakeHb

1 HelipoMepesKeBUX MOJIeJIeli Jae 3MOTy 3IiMCHIOBATH

IeTaJbHUM po36ip MOPQOJIOTIUHNX XapaKTePUCTHUE 00-

gy, ineHTUIiKyBaTH YHIKAIbHI 0COOIMBOCTI IIKIpU

Ta BUSHAYATU ONITUMAJIBHI KOCMETUYHI PillleHHA IJIA

KOKHOTO KOPUCTyBava.

IurenekTyanpHi cucteMu aHai3y 00JIMUYA T'PYyH-
TYIOTBCA Ha 6araToakTOPHOMY ITiAXOI, 0 BEJIIOUAE
06pOOKY KOJILOPOBUX CIIEKTPIB, BUABJIEHHA TEKCTYPU
IIKipH, OI[IHKY CUMeTpii Ta imeHTu(iKarlito sMiH, CIIpu-
YMHEHUX BIKOBUMU 200 €KOJIOTIYHUMU UMHHUKAMU.
Bukopucranua TaKUX METO/IB y IOETHAHHI 3 PEKOMEH-
JaifHUME aJITOPUTMAaMU J03BOJISAE PO3POOUTH 1HIUBI-
OyaJIbHI CTpaTeril MaKisKy, aqanToBaHi He Jiuiie 10 ¢i-
310JIOTIYHUX XaPaKTEPUCTHUK, a U 10 KOHTEKCTYaJIbHUX
(harxTopiB, TAKMX SAK OCBITJIEHHS, CTUJIb 400 KyJIBTYPHI
ynopobanHs [2, c. 1205].

Kowmrmr'rorepruii 3ip (Computer Vision, CV) e dpynma-
MEHTAJIBHOO CKJIAJ0BOI0 TEXHOJIOTI aBTOMATHU30BAHOTO
aHaJT3y 061y, 110 6a3yeThCA HA aJITOPUTMax 06Po0-
KU 300paskeHb Ta BigeonoTokiB. OCHOBHUMN METOLAMU,
III0 3aCTOCOBYIOTRCA B ITi# cdepi, €:

— PosnisnaBauusa obsimuusa (Face Recognition) — aji-
TOPUTMIUHMI TIpoIiec iqeHTu(iKaIlii Ta Bepudikarii
0ci6 NIIAXOM ITOPiIBHAHHA YHIKQIBHUX 010MeTPUYHUX
o3Hak. PearidyeTbes 3a JOTIOMOTOI0 TIIMOOKUX 3TOPT-
koBux HelipoHHnx Mepexk (CNN), rakux Ak FaceNet,
ArcFace, a6o DeepFace, Aki s3gaTHi ekcrparyBatu
BHICOKOPIBHEBI 0COOJIMBOCTI 00JIMIYA y 6araToBUMip-
HOMY IIPOCTOPi O3HAK.

— Busasnenns xourtypis oonunuusa (Facial Landmark
Detection) — mporiec JiokasTi3aliii KJIF0U0BMX aHATOMIU-
HUX TOYOK (HATTPUKIA, KyTH OYelt, JIHIA HOCA, KOHTYPHU
ry0) oyIA aHaJi3y cuMerpii, hopmu 06IMUUA Ta H10r0
MOpdoIOTiUHIX XapakTeprucTukK. IlomynapHi Momedti,
Taxki ax MediaPipe Face Mesh a6o OpenFace, 3a6esrie-
YYIOTh TOYHICTB BIJICTEXKEHHS /10 468 KJTIOUOBUX TOYOK.

— Amnagis rexkcerypu mkipu (Skin Texture Analysis) —
METOJIVKA BUBHAYEHHS IEPMAaTOJIOTIUHUX HapaMeTpiB
(BoJIOTICTH, TIOPUCTICTH, PIBHOMIPHICTb TOHY) IILJIA-
XOM 3aCTOCYBAHHSA TEXHIK CIIEKTPAJILHOTO aHaJTi3y,
xBuIb0BUX meperBopers (Wavelet Transform) ta
anropurmiB Segment Anything Model (SAM) s
BUSABJIEHHA MiKPOHEOTHOPiAHOCTEH miKipm [1].

3acTocyBaHHA METOiB MAITWHHOTO HABYAHHSA

(Machine Learning, ML) 3a6esrieuye aBroMaTH30BAHULT

aHaJTi3 Ta MPOTHO3YBAHHA BIAMOBITHUX KOCMETUUYHUX

pillleHb HA OCHOBI 00POOKM 6araToBUMIipHUX HAGOPIB
manux. KirrodoBi aaropuTMiuHi MigX0My BKIIOYAOTh:

— T'ytu6Goxi meitponni mepedxi (Deep Neural Networks,
DNNs) — Buxopucrausa sroprroBux (CNN) Ta pe-
kypeutHux (RNN, LSTM) apxiTextyp 1njid posiiisHa-
BAHHA 0CO0JIMBOCTEI 00/ IMYYA, MOIE/IIOBAHHSA BIKOBAX
3MiH 1 IPOrHO3YBAHHA ONITUMAJILHUX CXeM MaKIAKY.

93

— T'emeparuBHo-3MaraibHi HeiipoMmepesxi (Generative
Adversarial Networks, GANs) — sacrocyBaHHs Mofie-
Jieli Ha OCHOBI 3MaraHHA JBOX HelipoMepesk (reHeparo-
pa Ta IUCKpUMIiHATOPA) IJIA PeasTiCTUUHOI CUMYJIAIT
IIKiPHUX TTIOKPHUBIB, ITepcoHastizarii AR-Maxkismky Ta
CTBOPEHHSA BUCOKOAKICHUX CUHTETUUHUX 300PasKeHb.

— Random Forest (RF) Ta Support Vector Machines
(SVM) — anropuTMu KJIaCUYHOr0 MAIIMHHOIO HaB-
YAHHSA, 1[0 BAKOPUCTOBYIOTHCA [JIA Kiacuikarrii
THUIMIB MIKipH (cyXa, *KUpHA, KOMOIHOBaHA, ITPO0JIEMHA)
Ha OCHOBI TiCTOrpaMU KOJIBOPOBUX XaPaKTEPUCTUK
Ta TekcTypuux mapamerpis (LBP, Gabor-ginsrpn)
[3, c. 1801].

Cuip 3asHaunTi, 1mo edexruBHicTh Al-Momesneit miis
aHAaJTIZy 00JINYYSA 3HAYHOI0 MIiPOI0 3aJIEKUTH Bif] AKOCTI
Ta 00CATY HABYAJIILHUX BUOIPOK, aKe 06po0Ka BeJiu-
KMX MaCUBIB JaHUX 3a0e3Ieuye TOUHICTh 1 CTINKICTh
aJITOPUTMIB /10 BApiaTHBHOCTI 30BHIMIHIX YMHHUKIB.
OpmHuM 13 KITFOUOBUX aCIEKTIiB I[bOT0 IIPOIIeCy € CTBOPEH-
Hf Ta BUKOPHCTAHHSA CIIEIia/Ti30BAHUX JAaTaCEeTIB, II[0
MICTATH PiBHOMAHITHI MOP(OJIOTIUHI XapaKTePUCTUKN
Ta TEKCTYpPHIi ocobiuBocTi obugudA. [lonynapui Habo-
pu manux, Taki Ak CelebA, FFHQ (Flickr-Faces-HQ),
MS-Celeb — 1M, cayrymoTb 0CHOBOIO JI1 HABUAHHSA
HeHPOHHUX Meperk, HaIalou IITUPOKUH CIIEKTp 306pa-
JKEeHb 3 ypPaxyBaHHAM BiKOBUX, F€HIEPHUX, ETHIYHUX
Ta IepMaTOJIOTIUHUX BIMIHHOCTEI.

He MeHIT Ba)KJIMBOIO CKJIAMOBOI € IMOIIepPeIHs
00po0Ka gaHUX, 0 BKJIHYAE TAKi eTalu, AK HOP-
MaJizalifa KoJIbOpiB, YCYHEeHHsS HepPiBHOMIPHOCTEMN
OCBITJIEHHSA Ta TiHEH, a TaK0K 301JIbIIIEHHA BUOiPKU
(data augmentation) giia KoMIIeHcaIlii HegOCTATHBOL
penpe3eHTaTUBHOCTI OKPEMUX T'PYIl KOPUCTYBadiB.
Buxopucranusa metomiB apryMmeHTalrii, 30kpeMa Biji-
3epKaJIeHHA, MaciITabyBaHHA, NOBOPOTIB i 3MiH
KOHTPACTHOCTI, J03BOJIAE CTBOPUTHU CTIMKIIIII MOJIEJTi,
3[aTHI KOPEKTHO aHa/Ii3yBaTHU 00JIUYYA B peaIbHUX
ymoBax. Kpim Toro, BUpiBHIOBAHHSA 00JIUYUS HA OCHOBI
KJIIOUOBUX TOYOK JT03BOJISE CTAHAAPTU3YBATU BXIiTHI
300paskeHHsA, 110 COPUAE IIIOBUIITEHHI0 TOYHOCTI aj-
TOPUTMIB PO3Mi3HABAHHSA.

Bopguouac, nuranHsa 06po0Ky 610METPUUHUX JAHUX
TiCHO IIOB'A3aHIl 3 eTMYHNMU acClIeKTaMU Ta KOHQigeH-
IIMHICTIO, OCKUILKY BUKOpucTaHuAa Al mia mepcona-
JII30BAHOTO aHAJIi3y 30BHIIIHOCTI Iepeadavae qOCTYI
o uyTimBoi indopmaririi. Ile symoBitioe HeoOXimHICT
JOTPUMAaHHA MIKHAPOOHUX CTAHAAPTIB 3aXUCTy MEP-
coHaNbHUX gaHux, rakux Ak General Data Protection
Regulation (GDPR) y €spomneiicekomy Corosi Ta
California Consumer Privacy Act (CCPA) y CIIIA. 3a-
OesrleueHHs BiQIIOBIIHOCTI ITMM HOPMATUBHUM aKTaM
BUMarae BIPOBaIKeHHA MeXaHI3MIB aHOHIMi3aIlii, 00-
MeKeHHs JIOCTYILY 40 30eperKeHnX JaHUX 1 IIPo30PpoCTi
aJaropuUTMIivHUX pimeHb. OKpiM IOPUIUYHUX ACTIEKTIB,
TaKOK BaKJIMBO BPAXOBYBATH ITUTAHHA YII€PEIKEeHOCTI
MojeJieii, iKka MOKe BUHUKATU Yepes3 HepiBHOMIDHUMA
POBIIOMILT HAaBUAJIBHUX JAHUX, 110, Y CBOIO Uepry, BILIU-
Bae Ha 00 €KTUBHICTH pesyabrariB Al-anaisy [4].
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AHajria 001MYYA 3a OIMMOMOTOI0 IIITYYHOTO iHTe-
JIEKTY, 3aCHOBAHUM Ha METOIaX KOMIT I0TePHOTO 30Dy
Ta MaIINHHOIO HABUYAHHSA, BIJKPHUBAE HOBI MOXKIIH-
BOCTI [IJIS TIEPCOHAITI30BAHUX PeKOMeHIaIliil y cdepi
KOCMETOJIOTiT Ta 6’ 10Ti-1IHAyCcTpii. SaBOAKU rIU60KOMY
aHaJizy Mop(oJIOTIUHNX XapaKTEePUCTHUK, TEKCTYPHUX
0COOJIMBOCTEN MIKIpU Ta 610METPUYHUX ITAPaAMETPIB,
cyuacui Al-mofesi 3qaTHI He JIUIEe PO3ITIi3HABATH Ta
KJIacuikyBaTU TUMH 00JIUYYSA, ajie W ONITUMi3yBaTH
BUOIp 3ac00iB JEeKOpATUBHOI KOCMETHUKU BiqMOBi/I-
HO JI0 1HAMBIIyaJbHUX 0COOJIMBOCTEI KOPUCTyBaua.
Y 11bOMY KOHTEKCTi KJIIOUOBY POJIb BiJlirpae iHAUBI-
ayajrisalisa MakisKy, 1o 6a3yeTbcA Ha TIIMOOKOMY
aHAJTI31 CTPYKTYPHUX 1 KOJIOPUCTUYHUX ITAPAMETPIiB
30BHIIIIHOCTI, 1HTerpaIlii peKkoMeHJaIfHNX CUCTEeM
Ta ajanTaiii pesyJIbTaTiB 10 KOHKPETHUX AepMaTo-
JIOTIYHUX YMOB.

Mopdostoriunmii aHaITia 00ITUYUSA € KPUTUIHO BaK-
JIUBUM €TaroM y IIPOoIleci aBTOMaTU30BAHOTO IiI60py
Makiaxky. Bin 0asyeTbca Ha ajropuTMax riimbOKOro
HaBYaHHSA, [0 BUKOPUCTOBYIOThH 3TOPTKOBI HENPOHHI
mepesxi (CNN) njisa BUsHAUYeHHA KJII0UOBUX aHATOMIiU-
HUX XapaKTepPUCTUK:

— ®opmu obnmuus — Al-Mofesti aHasi3y0Th CITiBBIT-
HOIIIEHHS JOB/KHHU TA IMIUPUHU JIO60BOI, BIJIMYHOIL Ta
HUKHBOIIEJICITHOI 30HM AJIA KJIacu(pikarii o6Imadsd 3a
CTaHIaPTHUMU TUIIaMHU (0BaJIbHe, KPyTJile, KBapaTHe,
cepiernogioue Tomo). BukopucranHa KiacTepusa-
HiiiHnX MeToxais, Takux Ak K-means a6o DBSCAN,
JT03BOJISIE AaBTOMATHU3YBATH BUSHAUCHHSA YHIKAIBHUX
MOpPQ0JIOrYHNX ATEPHIB.

— Cumerpii 06/ 1MYYsA — UIIAXOM aHAJII3Y PO3TALILYBAH-
HA OCHOBHUX PeIlepHUX TOUOK (HAIIPUKIIAL, MeIiajlb-
HOI JIiHi1, TO3UIil 04el i ry0) OI[iHIOETHCA CTYIIiHb
CUMETPUYHOCTI 00/1nuusA. BukopucranHusa MeToqiB
Principal Component Analysis (PCA) ta Eigenfaces
II03BOJIsIe BCTAHOBUTH PIBE€HD BIAXUJIEHHSA BiJT igeallb-
HOI CUMeTpii, [0 BIUITMBAE Ha cTpaTeriyHuii BUbip
MAaKIAKHUX TEXHIK.

— IlpomopiifiHNX XapaKTePUCTUK OKPEMUX eJIEMEeH-
TiB — aBTOMAaTHU30BaHUII aHAaJIi3 PO3Mipy oueii, ry0
1 HOCA BiHOCHO 3araJIbHUX MapaMeTPiB 00JINUUs 103-
BOJIAE MII6PATH ONTUMAIbHI TPUHOMU MAKIAKY 1A
KOpeKIlii a60 aKIleHTyBaHH:A TTeBHUX puc. Hanpuxiap,
Al Moske peKOMeHIyBaTH 3aTeMHEeHHSA ITeBHUX 30H
KOHTYPHUHTOM [IJIA Bi3yaJIbHOT'0 3MEHIIIEeHHA 00’ eMy
a00 3acToCyBaHHA XalJIalTePiB AJIA OiTKPECIeHHA
OPUPOAHUX KOHTYPIB [6].

ITinGip mexopaTuBHOI KOCMETHKH € 6ararodaxkTop-
HUM 3aBIAHHAM, [0 BKJTIOYAE aHAJI3 BIATIHKY IIKipH,
KOJIBOPY OUeli, BOJIOCCA Ta 3araJIbHUX 0COOJIMBOCTEM
rosopucturu. CydacHi aJiropuTMu TTHO0KOT0 HABYAH-
HA BUKOPUCTOBYIOTH KoJTipHi Momesri (RGB, HSV, Lab)
y TIOETHAHHI 3 KJIacCU(pIKAIiTHUMU aJIrOPUTMAMU JIJIS
onTUMizarlii BUGOpY KOJOPUCTUYHUX PIllIEeHb.

Al BUKOpHMCTOBYE CIIEKTPAJIBHUI aHAaJIi3 T 3TOPTKOBL
HENPOHHI Mepexi IJIA igeHTudikalii X0JI0qHOro, Te-
II0ro a60 HEHTPAJILHOIO IIIATOHA. AJIFOPUTMU, TAKI AK

Gaussian Mixture Models (GMM), 103B0/IAI0TE TOYHO
KJIacu@ikyBaTH MIKpOIIIrMeHTHI Bapiarrii.

Taxosx Al orfiHioe piBeHb KOHTPACTY MIK TOHOM
MIKipY, KOJIOPOM BOJIOCCS Ta 0Yel, 110 Jae 3MOTY ITi/Ti-
OpaTu KOCMETUKY, AKa TAaPMOHIIHO MOETHYETHCA 3 ITPU-
POIHOIO TTAJTITPOIO KopucTyBaua. Hanpukiiasm, MmeToqu
riOpUaIHOr0 HaBYaHHA, 110 moeaHyIoTh Random Forest
ta Gradient Boosting, BukopucTOByIOTHCA [JIS TIEPCO-
HAJI130BaHUX PEKOMEHIAIli MMaIiTpu TiHel, pyM aH
Ta ITOMa/IH.

Al-ajaropuT™Mu BpaxoBYIOTb iHTEHCUBHICTD 1 CITEK-
TPaJbHUM CKJIAJ OCBITJIEHHS, II[0 MOXKe 3MIHIOBATHU
BidyaJbHE CIIPUNHATTA MaKisKy. BukopuctanHs pe-
kypeHTHuUX HeliponHux mepesxk (RNN) nae smory me-
pendaunTy KOPEKIlil KOJIbOPOBUX MapaMeTPiB 3aJIeFKHO
BiJ] IEHHOTO, IITYYHOTO 200 3MIIIIaHOTO OCBITIIeHHS [8].

TanuBigyamizoBanmil mifAGip MakisKy Iiepeadadac He
JIviiie BUOip KOJIBOPIB, a ¥ aHAJTI3 CKIIaTy KOCMETUUYHUX
3aco0iB BiJIIIOBITHO 0 J€PMATOJIOTIYHOTO CTAHY IIKIpU
KopucryBaua. PekomeHpaarriiii cucremMu 6a3y0ThCA HA
6araToBUMipHOMY aHAaJIi31 JepMaToJIOTIYHUX XapakK-
TEPUCTUK Ta 3acToCyBaHHI ajropurmis collaborative
filtering Ta content-based filtering.

Amnajtis crany mikipu — Al ortiHi0e piBeHb 3BOJIOMKE-
HOCTI, HAABHICTb HMirMeHTaIlil, aKkHe ab0 03HAK CTapiH-
HA IUJIAXOM CIEKTPAJILHOI'0 aHAJII3y Ta NOPiBHAHHA
3 eTAJIOHHUMU JIepMaToJIoOTiuHUMY 6a3amMu ganux. s
IIbOTO BUKOPUCTOBYIOTHCA CEIMEHTAIIIHI aJIrOPUTMU,
raki Ak U-Net a6o DeepLabV3, 1110 103B0JIA0OTE BHTi-
JIATHU TIPOOJIEMHI 30HU TA PEKOMEHIyBaTH BiAIIOBiIHI
KOCMETHYHI IIPOAYKTH.

Ilepconasizaliia pekoMeHaaIliii Ha OCHOBI iICTOPUY-
Hux gauux — Al- cucreMu BpaxoBYyIOTH iCTOPIil0 BU-
KOPUCTAHHA KOCMETUKH, aJepPriyHi peakiiii Ta piBeHb
3aJI0BOJIEHOCTI KOPUCTyBayua, II0 /1a€ 3MOTY CTBOPIOBA-
TH OUHAMIUHI MOJieJIi pekoMeHaaliii. Bukopucrauus
reinforcement learning mosBosisie amanTyBaTu ajro-
PUTM BIiAIIOBITHO [0 3MiH Yy CTaHi IIKIPU Ta CE30HHUX
daxropis [7, ¢. 39—-40].

Tlopanbmuii pO3BUTOK TEXHOJIOTIH 1HAUBITyaTi3alii
MAakKifyKy 3a IOIIOMOTOI0 IIITYYHOTO 1HTEJIEKTy 30cepe-
[KYeThCs He JINIIle Ha BIOCKOHAIEHHI peKOMeHIaIlii-
HUX cuCTeM, a i Ha inrerparii Al-anamisy obmuuus
3 IOIIOBHEHOI peasbHicTiO (AR), 110 m03BOJIsAE KOpIHC-
TyBayaM TEeCTYBAaTU KOCMETUKY BipTyaJIbHO IIe 10 ii
(hisuumoro 3acrocyBaHHA. SaBIAKHA PO3BUTKY IVTHOOKIX
HelpoMeperk 1 3pOCTAHHIO 00UKNCIIOBAJIBHUX MOKIIMBO-
cTeif MOOIIBHUX IIPUCTPOIB cyuacHi AR-cucremu 3abes-
IIe4y0Th TOYHE HAaKJIaJaHHA MAKiAKYy 3 PEATICTUYHOIO
CUMYJIAIE€I0 TEKCTYP, CBITJIOTIHHOBUX ITEPEXOJIiB Ta 1H-
TepakTUBHUX edekTiB. ONTrMi30BaHI apXiTEKTypU Hell-
pouHux Mepex, raki Ak MobileNetV3 rta EfficientNet,
MiABUINYIOTH IMIBUIKICTH PEHIEPUHTY Ta IPOLYKTUB-
HiCTb, a 6ararouraposi 3ropTkoBi Helipomepexi (CNN)
y noeqHaHHi 3 pekyperTHrMY Mepeskamu (LSTM) mos-
BOJIAIOTH aaNITyBaTU MaKifAXK q0 3MIiH MiMiKU I T10J10-
JKeHHA IOJIOBU B peasyibHOMY 4daci. [Iyia imirarii Tekeryp
KOCMETHKH 3acTocoByioTbcsA Generative Adversarial
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Networks (GANS), 1110 CTBOPIOIOTE PEATICTUYHI e()eKTH,
BPaxOBYIOUM OCBITJIEHHSA Ta 0co0IMBOCTI 1miKipu. {omar-
KOBO PEHIEPUHI0BI TEXHOJIOrIl MOIEJIIITEL (Pi3uUHi
BJIACTUBOCTI KOCMETHKHM, TaKi AK MAaTOBICTb, TVIAHIIE-
BICTB 1 PO3CIIOBAHHA CBITJIA, 1[0 HAOIMIKAE BipTyasbHE
300paKeHHA I0 peaIbHOTO peayJsisrary [5, c. 143-144].

EdexrupHicTs cricTeM BipTyaIbHOTO TECTYBAHHA Ma-
KiA/Ky 3HAUHOI0 MipOI0 BAJIEKUTH BiJI TUB3ANHY KOPHCTY-
Barpkoro imrepdeiicy (UI) Ta gocsiny Bzaemomii (UX).

OcuoBaum UX-zaBOaHHAM € 3a6e3neueHHA iHTY-
iTuBHO1 B3aemopii 3 AR-dinsrpamMu 6e3 Heob6XiHOCTI
CKJIAIHUX HaJtamTyBaHb. CydacHi TOOATKN BUKOPUCTO-
BYIOTh aBTOMATHUYHE PO3ITi3HABAHHA 00 IMYYA TA pe-
aJIbHY BidyaJTi3allilo IPOAYKTiB 0e3 moTpedu pydHOro
PeryJIiroBaHHA HapaMeTpiB, [0 3HAYHO MiBUIIYE 3Py Y-
HICTh KOPUCTYBaHHS.

KpiMm Toro, BamJuBuM (PAKTOPOM € agarrraiis
AR-}ineTpiB 10 PiBHUX THUITIB IIPUCTPOIB, 30KpeMa Mo-
6inpHUX TestedoHiB, tuianmeTiB Ta AR-okymapis. s
IIBOT0 BUKOPUCTOBYIOTHCA KPOCILIAT(OPMEHHI ITPorpam-
Hi pimmenssa Ha ocHoBi ARKit (Apple), ARCore (Google)
Ta WebAR, ki 3a6esmneuyoTs TiATPUMKY BipTyaIbHOI
MIPUMIiPKU MaKisiKy 6e3 BCTaHOBJIEHHSA TI0IATKOBUX J10-
JIaTKIiB.

IITe oguMM acrieKToOM € B3a€eMOMiA 3 peKOMeH/ia-
MIMHUMU CUCTEMaMU, AKA 03BOJIE KOPUCTyBauam
He JIUIIle TPUMIiPATA MaKifXK, ajie i OTPUMYyBaTH Iiep-
COHAJII30BaHI PeKOMEeHJaIlil KOCMEeTUUYHUX 3aco0iB,
BPaXOBYIOUM 1HAWBITyaJIbHI 0COOJIMBOCTI IIKipH, TUII
06JTMYYs Ta KOJILOPOBI Xxapakrepuctuku. Lle miepen-
Oauae inTerpanino AR-miardgopm 3 BeIukuMu 6asaMu
JaHUX KOCMEeTUUYHUX HpOI[yRTiB, 110 BUKOPHUCTOBYIOTH
NLP-anroputMu 114 aHaII3y OIHUCIB Ta BIATYKIB IIPO
ToBapu [2, c. 1207].

T'niu6oki HelipoHHI MepeKi BiIirparTh KJIIOUOBY
poib y migBuienHi peasricrudnocti AR-@inbrpis,
OCKUJTBKU camMe BOHU 3a6e3MeuyoTh TOUHEe HaKJIaaH-
HA KOCMETUYHUX TEKCTYpP Ta JUHAMIUHY aganTalliio
MAaKISKY IO OCBITJIEHHSA Ta PyXiB 00JIMYYsA.

OcHOBHI HelipoMeperkeBl MOJIeJIi, 110 BUKOPHCTO-
BYIOTBCS:

1. StyleGAN Ta Pix2Pix — 103B0JIAI0TE reHepyBaTH
BUCOKOSAKICHI Bi3yasbHi epeKTH, iMITyI0UNn TEeKCTYpPHU
KOCMETHUKH BiJIIIOBITHO /10 TPUPOTHOTO BUTJIAMLY IIKIPH.

2. U-Net ta DeepLabV3+ — 3a6e3neuyiors TouHe
CerMeHTyYBaHHSA 00JIMUUS, 1110 [03BOJISE IPABUIIHLHO PO3-
TaIOBYBATH KOCMETHYHI e(peKTH BiIIOBIIHO /10 aHATO-
MiYHHUX KOHTYPiB.

3. ResNet ra Vision Transformers (ViT) — Buko-
PUCTOBYIOTHCA JIJIA TTOKPAIIEHHA TOYHOCTI PO3Mi3HABAH-
Hs TA YCyHEHHA apTe(akKTiB IIpyu HAKIATaHHI MAKIAKY
Ha 00JTMUYA B pyCi.

OpgHuM 13 HAUBAKIUBININX ACIEKTIB € MOJEeJIIo-
BaHHA B3aeMO/il CBITJIa 3 TEKCTYypaMU KOCMETUKH,
10 JTO3BOJIAE CTBOPIOBATH e(PeKTH, TaKi AK TIAHIIEBUI
6Js1rcK TyOHOI TOMau, IepeIuBY Xaiaalrepa abo mMa-
TOBICTH TOHAJIBHOTO KpeMy. BUKOpHCTAHHA TEXHOJIO-
rii Physically-Based Rendering (PBR) y moeguanui
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3 INOOKUMU HelipoMepesKkaMu J03BOJIAE PeaIiCTUIHO
BiITBOpIOBATH TaKi epeKTH, 3a06€3I1eUy0Un IXHI0 KOPEK-
THY 1HTerpamuio y Bimeo mmotik [1].

HesBakarwouu Ha 3HAYHUU IIporpec y po3poobiri
Al-anropuTMmiB [Jis aHAITIZY 00IMUYS Ta 1HIUBITyaTi-
3arii MaKisKy, TEXHOJIOTIA 3aJIMIIAETHCA BPA3IUBOIO 0
Ipo6JIeM TOYHOCTI Ta YIIePeIKeHOCTI. S0KpeMa, MOIeJTi
MOXKYTBb JEMOHCTPYBATH PisHi piBHI e(peKTUBHOCTI 3a-
JIEKHO BiJT €THIYHOI TPUHAJIEIKHOCT], TeHIEPHUX XapaK-
TEPUCTUK TA YHIKAILHUX MOP(MOIOTIUHIX 0COBTUBOCTEH
o6muuus. Ile oGymoBiieHo qucHaIaHCOM y HABUYAJTBHUX
BUOIpKAX, Jie IOMIHYIOTb TIeBHI TUITH 30BHIIITHOCTI, 1110
MOKe ITPU3BOIUTH 10 HEKOPEKTHUX PeKOMEeHIAIlii a6o
HETOYHOCTEH y BipTyaJIbHOMY TeCTyBaHHI Makiaxy. Bu-
KOPHCTAHHA METOMIB JOMEHHOI aganTallii Ta cTparerii
posmmpenus Bubipku (data augmentation) e kpuruaHO
BaKJIMBUMHU JIJIS MIHIMI3aIlil TAKUX PUSUKIB Ta 3a0e3-
neueHHA yHiBepcasibHoCcTi Al-Moperteii.

OxpiM UTAHHA AJITOPUTMIYHOI HEyIIepeIsKeHOC T,
KJIFOUOBUM BUKJIMKOM 3aJTUINAETHCA 3a0e3I1eueHHA KOH-
(higeHIITHOCTI IIePCOHAIBHIX JAHNX, OCKLILKN aHAaJIi3
o00nuusA nmepeadadac 06podKy 6i10MEeTPUYHUX XapaKTe-
PUCTUEK, III0 TiATIAIAI0Th ITiJT CYBOP1 PEryJIATOPHI HOPMU
(GDPR, CCPA). He MeHII BaskJIMBUMU € TEXHOJIOIU-
Hi 00MeKeHHs: CKJIAqHI MOeJIl INIMO00KOro HaBUaHHSA
noTpedyTh 3HAYHUX 00UKCITIOBAILHUX PECYPCIB, 10
MOJKe YCKJIaHIOBATH iX 1HTErpallio y MoOiJIbHI TIpu-
CTPOi 3 0OMerKeHO0I0 ITPOayKTUBHIcTI0. OnTrMisaria
Al-anropuTmiB uepes KBAHTOBO-e(DEKTUBHI apXiTEKTy-
pu, Taki aK MobileNet a6o

NASNet, a Tako:x BUKOPUCTAHHA XMapHUX 00UIC-
JIEHb € TIePCIIeKTUBHUMU HaIIPAMAMU IS TT0/I0JIaHHA
nux 6ap’epis [8].

IlepcriekrrBu possuTky Al-TexHosoriit B iHauBITya-
JTi3arlii MaKisaKy CIIPAMOBaHI Ha CTBOPEHHSA Ti6PUIHUX
HellpoMepekeBUX MoJeJieli, [0 MOeHYIOTb aJITOPUT-
MU TJTI00KOTO HABUYAHHSA 3 €KCIIEPTHUMH CHCTEMaMU
y cepi KocMeTostorii. Takmit miaxis 103BOIUTD He JIVIIIe
aHaJTi3yBaTy MOPQOIOTiUHI 0COOJITMBOCTI 00IUUUs, ajle
¥ BpaxoByBaTH JepMaTOJIOTUHUM CTAH MKIpH, (izioso-
riYHI XapaKTepPUCTUKN Ta PEKOMEH/AIlil mpodeciitHmx
BidaskucTiB. Bukopucranaa 6araropiBHeBUX MOMEJIELd,
110 KOMOIHYOTh KOHBOJTIOIIHHI Hetipomepexki (CNN)
IUIS Bi3yaJIbHOTO aHaJIi3y Ta TPaHC(pOPMEpHi apXiTek-
TYypHU IJIA iHTepIpeTalii TEKCTOBUX OIUCIB 1 MOTHUX
TPEHOIB, CIIPUATHME HIIBUIIEHHIO TOUHOCTI Ta IIepPCo-
HaJTisaiii peKoMeHaaIi.

THIII050 BAIKITMBOIO TEH/IEHITIEIO € PO3BUTOK aIaIITHB-
Hux Al-crcreM, 3MaTHUX KOPUTYBATHA MAKIAK 3aJI€MKHO
BiJT YMOB OCBITJIEHHSA, HOTOYHUX TTOiH 260 AUHAMIUHUX
3MiH y CTHJII KOPUCTyBada. ¥ IIOeJHAHHI 3 TEXHOJIOTIA-
mu [urepuery peueit (IoT) Taki cuctremu MoKy TH iHTE-
rpyBaTHCA 3 POSYyMHUMH N3€pKalaMiu, OCHAIIEHUMU
GioceHcopamu, 10 aHAJIZYIOTh CTAH IIKIPU, PiBEHb 3BO-
JIOYKEHOCTI Ta HaBIiTh eMOIIINHUI cTaH KopucTyBada. [H-
TepaKTUBHA KOCMETHUKA, 1[0 aaIlTyeThCS B PEATTLHOMY
Yaci, BiJKpHUBaEe HOBI MOKJIUBOCTI 111 beauty-immycrpii,
30KpeMa uepes cuHXpoHizario Al-anamizy obauuus
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3 TIEePCOHAII30BAHUMU PEKOMEHIAIliAMI Ta aBToMa-
TUYHUM HaJallTyBaHHAM HeKOpaTI/IBHOi KOCMETHUKIN
JUIA OCATHEHHA ONTUMAJIBHOTO pedyJsisraty [3, c. 185].

OTsKe, POBBUTOK TEXHOJIOTIH IITYYHOTO IHTEJIEKTY Ta
KOMITIOTEPHOTO 30Dy CIPHUAB MOABI HOBOI HMAapaIUIrMu
B IHAUBIIyaTi3allii MakisKy, Mo 6a3yeTbCA HA TOYHO-
My aHaJIisi MOp(OJIOTIUHUX O COOJIMBO CTEH O0IUUUS,
aBTOMATH30BAHOMY ITiI00Pi KOJILOPOBOI ramMu Ta iHTe-
rpariii 3 TomoBHEHOI0 peasnbHicTIO. [lopu qocarHyTHi

IIporpec, KJI40BMMU BUKJIMKAMU 3aJIMIIAKTBCA ITH-
TaHHA TouHocTi Al-Momesteit, IXHbOI HeyIlepeIKeHo-
CTi, 3aXUCTy GIOMETPUYHUX JAHUX TA TEXHOJOTIUHUX
o0MesKeHb, 0B A3aHUX 13 TPOAYKTUBHICTIO MOOLITEHIX
npuctpoiB. ITomanbIin HOCTiMKeHHS MalTh 30CePeIi-
TUCA Ha BIOCKOHAJIEHHI NOPUIHUX HEPOMEPEIKEeBUX
mopeseii, agantuBaux Al-cucrem Ta iHTerpamnii aHa-
aigy obosuyus 3 [oT gjist cTBOpeHHSA 1HTEIEKTyaIbHUX
beauty-TexHoJIorii i3 BUCOKMM piBHEM I1€PCOHAJTI3AITIT.
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orngaja METOAIB NMNOLWYKY 3D-MOJAEEN
Y CUCTEMAX ABTOMATU3OBAHOIO
NMPOEKTYBAHHA

OVERVIEW OF 3D MODEL SEARCH
METHODS IN COMPUTER
DESIGN SYSTEMS

AHoOTaUiA. B npoLeci Cy4yacHoi MPOeKTHO-KOHCTPYKTOPCbKOI gisi/IbHOCTI HAKOMMYYIOTbCS BeMKi 00 MU KpecieHb Ta iHLWOoi
TexXHIYHOI JOKyMeHTaLlii, npegcTasieHoi B e/IeKTPOHHOMY BUR/Igi, LO CTBOPIOE NepegymMoBM g/is MOBTOPHO20 BUKOPUCTAHHS
TexHiyHol iHpopmauii npyu po3pobui HoBUX TexHiuHyuX 06'eKTIB. [TOBTOPHE BUKOPUCTAHHS HASIBHUX PECYpPCiB MOXe CKOPOTUTH
UMKM po3pobKy HOBMX BUPODIB, 3MEHLLNTIN BUTPATH HA PO3POOKY Ta MigBULLMTI NPOGYKTUBHICTb i SKICTb HOBUX BUPOOIB. Y Ll
CTATTi NPegCcTaB/ieHo 02/1g Cy4acHMX MeTogiB noLwyky 3D-mogeneit B npoLeci npoeKTYBAHHSA. Lje 0Xonioe MeTogu, 3aCHOBAHI
Ha 3D-Mogensix (BKA4a41 MeTogu CTATUCTUYHOR0 MOLLYKY, AHAI3Y 2e0METPUYHOI HOPMU Ta AHAN3y ToNnoozil) i ceMaHTny-
HUX TeXHO/I02Il (BKAKOYAI0YM METOgU MOLLYKY OHTO/I02IN Ta MeTogu MoLLYKy 2pagiB 3HAHb). Y LbOMY 027151gi TAKOX NPOBOGMTHCS
MOPIBHS/IbHA XAPAKTEPUCTUKA ICHYIOYNX METOGiB MOLWYKY Ta MPOMOHYIOTCA MAMOYTHI HAMPAMKI GOCNIg)KeHb.

KnrouoBi cnosa: cevaHTika, OHTO/I02i5, CUCT@MM ABTOMATU30BAHO20 MPOEKTYBAHHSI.

Summary. In the process of modern design and construction activities, large volumes of drawings and other technical documen-
tation presented in electronic form accumulate, which creates the prerequisites for the reuse of technical information in the develop-
ment of new technical objects. Reuse of existing resources can shorten the development cycles of new products, reduce development
costs and increase the productivity and quality of new products. This article presents an overview of modern methods for searching
for 3D models in the design process. This covers methods based on 3D models (including statistical search methods, geometric
shape analysis and topology analysis) and semantic technologies (including ontology search methods and knowledge graph search
methods). This review also provides a comparative description of existing search methods and suggests future research directions.

Key words: semantics, ontology, computer-aided design systems.

Hoc'raHOBIca mpobseMu. I3 mupokuM 3acTocy- B yci rajiysi Ta Ha BCIX PIBHAX BUPOOHUIITBA Ta IIPOEK-
BAaHHAM TEXHOJIOTIH I(POBOT0 MOMIEJTIOBAHHA T  TYBAHHA. 3 PO3BUTKOM MHiJIIPUEMCTB 1 301JIBLIITEHHAM
BUPOOHUIITBA HakonmmueHHs manux 3D-momeseit CAIIP  kiTbKOCTI BUKOHAHUX MTPOEKTIB, MACHITA6 BHYTPINITHBOT
mBunko 3pocrae. Cyuacui cucremu CAIIP mponukiun — 6a3u maHuUX IMiIIIPUEMCTBA, KA € [IHHUM PEeCypCcoM,
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Oyme ITpodoBIKyBaTH 3pocTaTu. KdeKkTruBHE ITOBTOPHE
BUKOPUCTAHHSA HAABHUX PECYPCiB MiITPUEMCTB, CKOPO-
YEeHHSA IIUKJIy PO3POOKU HOBUX IIPOIYKTIB, CKOPOUEHHS
BUTPAT Ha PO3PO0KY Ta IMOKpAIeHHA MPOAyKTUBHOCTI Ta
SKOCT1 HOBUX IIPOJIYKTIB MAIOTh CTpATEriuHe 3HAUEHHSA
JUTS TiBUIIEHHS OCHOBHOI KOHKYPEHTOCITPOMOKHOCTI
TiITPUEMCTB.

¥ cyuacHomy CBITI rio6asisarii Ta MiKHAPOTHOTO
THOAUTY Tpalli JiAJBHICTh 3 PO3POOKU HOBUX IIPOIYKTIB
3a3BUYAN MUHAMIYHO OPTaHi30BYETHCA Ta ITPOBOAUTHCA
IHKeHepaMu Pi3HUX CHeIliari3alliil, 3 pisHUX perioHiB
Ta opramisaiii. JKurreBUil UK TEXHIYHUX 00 €K-
TiB BKJIIOUA€ aHAJi3 BUMOT i MOCTAHOBKY TE€XHIUHOTO
3aBaHHA, €CKi3HE Ta JeTajbHe MPOEeKTyBaHHSA, CTBO-
PeHHA [IiI0Y0ro 3paska, Po3poOKy TEXHOJIOTIUHOI I0KY-
MeHTaIlil, TECTYBAHHSA Ta CePTU(DIKAIIiA, BAUPOOHUIITBO
Ta eKCIIyaTallis, 06CJIyroByBaHHA 1 PEMOHT, YTHJIi3a-
11isi 260 MOBTOPHE BUKOPUCTAHHA Ta iHm mporecu. Ha
BCIX eTarrax JKUTTEBOTO [TUKJIYy TEXHIUYHUX 00 €KTIB Bif-
OyBaeTbCA 1HTErpalliA BHYTPIIIHIX 1 30BHIIIHIX PECYPCiB
mauux 3D-Momeri Ta (opMyBaHHA MIEIUCITUILTIHAPHOL
mwIaT@opMu IIPOrpamMHOro 3abesnedeHH AJIA JOCJIi-
IKeHb 1 Po3po6oK. 3a I0IIoMOroxw e(eKTHBHOI TEXHOJIO-
ril HOIIyKy AaHux, HagauuA ganux momgesti 3D CAD mis
JIOCJTI/IPKEHHA Ta PO3POOKU MPOAYKTY, CHPUAHHSA CTAH-
maprusairii indopmariii 3D CAD ta dopmyBanua «6asu
3HaHb» 200 «010JTI0TEKN» 3 peCypcaMu JaHUX SK AIPOM.
Buyrpimui 6asu gannx tpusumipaux CAD-monesteit
migmpreMcTBa 1 6231 JaHUX MiIIPUEMCTB 0B A3aHUX
B JIAHITIOMKKH IT0CTAYATLHUK-OTPUMYBAY, B3A€MO/TIIOTh
3 MTaHUMU CHCTEM YIPABJIIHHA JaHUMH IIPO TPOLYKT
(PDM) i cucreMm mitaHyBaHHSA PECYPCiB MiIIPUEMCTBA
(ERP), 11106 peastisyBaTé HACKpisHUH pyx iH(popMmarlrii
IIPO TIPOIYKIIif0, BKJIIOUAIOUN T€OMETPUYHI TapaMeTpH,
THUII Marepiairy, iH(popMaIriro mpo 00pobKy IMOBEPXHi,
kaacudikaifiHuil HoMep, po3Mip Ta iHIIy iHdopMa-
mifo mpo arpubytu [1]. Takum unHOM, MOKHA 3POOUTH
BHCHOBOK, III0 TIOIIYK ejieMeHTiB 3D Mofesti € Kirrouem
JI0 YOPaBJIiHHA pecypcaMu JaHUX.

Anajtiz ocTaHHIX HOCIIIMKeHb. AHAII3 IHKeHep-
HOI MPAKTUKU CBIIYUTH IIPO Te 1110 IIpubmnsHo 75-80%
HOBUX €JIEMEHTIB MOJIeJieli ITOBTOPHO BUKOPUCTOBYIOTh
icHyroul 3pa3ku BUPOOIB 3a JOTIOMOTOI0 BapiaHTHOTO
Ta aJanTUBHOTO Au3aliHy, i guine mpubiansuo 20—25%
HOBUX JeTajieil ckoHcTpyiioBani de-novo [2]. Kpim Toro,
MiHIMaJIbHI 3MiHU KOHCTPYKIIi1 T03BOJIAIOTH BUKOPUCTO-
BYBaTU HAKOIIMUYEHI TEXHOJIOTIUHI Ta opraHisalfiiiai
3HAHHA, 3aX0[I1 3 OXOPOHHU IIPAaIll TA €KOJIOTIUHOI 6earre-
ku. [ToBTOpHE BUKOPUCTAHHSA ICHYIOUNX ITM(POBUX MO-
Jiesieit BUpoO6iB IIPUIIIBU/IIIYE 1 3IEIIEBIIOE TIPOIIEC BU-
POOHUIITBA, O3BOJISAEC 3aCTOCYBAHHA TOTOBUX IPOTrpaM
uucsioBoro kepyBanHsa (NC), TeXHOJIOTTYHOI OCHACTKY Ta
JIOTIOMI;KHOTO 00JIaTHAHHSA, AKI HAKOIIUYYETHCA B IIPO-
mecax mIpoeKTyBaHH:A Ta BupooHuiTsa. [3]; B crpykryp-
HOMY IIPOEKTYBAHHI, IPOEKTYOUN YACTUHHU Ta KOMIIO-
HEHTH, 1HKeHePU BUKOPUCTOBYIOTh MOYJIBHUH TTiIXi/T
JI0 KOHCTPYKIIii TOTOBOTO BUPOOY, POBOUTTA CKJIAJHOTO
IHIKEHEePHOTo 00’€KTa Ha OKpeMi piBHI ITPOEKTyBAHHS,

3HAYHO MOKPAIIYITh 3IaTHICTh IPOEKTYBAaTU Ta PO3-
POOIATH CKIIAIHI ITPOAYKINT Ta e()eKTUBHO 3MEHIIINTH
CIIO3KUBAaHHA pecypciB 00po6ku Ha 30% i BapTicTh CKJIa-
masea Ha 12% [4].

HesBaxkarouu ma Te, mo norouna cucrema CAITP
Biflirpae 3HAYHY POJIb HA eTanax MPOeKTyBaHHA, MOLe-
JIIOBAHHA Ta CUMYJIALII1, iCHYIOTb TPY/IHOII B 3a6e3me-
4eHH]i e(peKTUBHOI HiATPUMKHU B IIOIIYKY Ta 3iCTaBJIEHHI
iICHYIOUMX TEXHIUHUX PillIeHb 3 KOHIENIiel0 BUPOOY,
AKUU TPOEKTYETHCA HA PaHHIN cTafil TPOEKTyBaHHA.
Ha mouaTky nmpoekTyBaHHA iHK€HEPU TIOBUHHI MaTU
3arajibHe ySABJIEHHA PO KOHCTPYKIIIO AeTalri, MaTepi-
aJI, TeXHOJIOTIUHICTb Ta €eKOHOMIUHICTb Ti BUTOTOBJICHHS,
EKCIUTyaTaIliifHi XapaKTePUCTUKN FOTOBOTO TEXHIUHOTO
o0’exry. PanHiit erarr IpoeKTHO-KOHCTPYKTOPCHKOL YACTO
[I0JIATAa€ y TBOPEHHI €CKi3iB y PyUHY 1 € epeKTuBHUM
METOIOM [JIA KOHCTPYKTOPiB, 1106 mBUIKO (hiKcyBaTH
BigyasridyBaTu Ta 060MiHIOBATHCA KOHCTPYKTOPCHKUMU
imesmu [4]. ABToMaTusalria mepexomy Bij eckisy mera-
Ji o orpuMaHusa 3D-Momesi MoKe 3HAYHO MiIBUIIU-
™1 epeKTUBHICTh MpoeKTyBauHA merayi [5]. [Tomuryk
imleHTHYHNX a00 aHAJOIIUHMUX TeXHIUHUX 00 €KTiB Ha
OCHOBI reoMeTpii Ta (PyHKIIT geTasieit saiimae 6araTo
Yacy Ta eHeprii, 1 € aKTyaJIbHOI0 TPO0JIEMOI0 TTPOEKTHO-
KOHCTPYKTOPCHKOI mistbHOCTI. Hapasi HemockoHATiCTh
MeToaiB moinyKy B 6asax manux CAIIP o6mexyioTsb
TIOBTOPHE BUKOPUCTAHHA MOTOBUX TEXHIUHUX PIllleHb.
B ocHOBHOMY 11€ TPOABIIAECTHCA B HACTYITHOMY:

1. MeTronu IONUIyKy MaroTb HUBBKY TouHicTbh. Ilif-
OpPUEMCTBA 3 BUPOOHUIITBA [IeTajiell 3a3BUYail BUKO-
PHUCTOBYIOTH IIporpamue 3abesmneuenrs PDM/PLM miis
KepyBaHHA IIPOIlecOM MPOEKTYBaHHA jaeraseii. Tpa-
OUIIIAHUI MEeTO[I KepyBaHHA 0a3yeThCs HA CTBOPEHHI
yHikagbpHOTO ifeHTH(iKaTopa momesri CAIIP i Buko-
PUCTOBY€E KIJTIOUOBI CJIOBA AJ1A OTPUMAaHHA HA3BU MOJIEJTI.
Hemomikamu 116010 MeTORy € Te, 110 igeHTUudIKAIiA
Ta KOJyBaHHA JeTajieil He € yHi(piKOBAaHNMMU, a CTaH-
mapr igeHTudikaiii € HegOCKOHAJIMM; iH(GopMAaLlii,
110 MiCTUTBCA B KJIFOUOBUX CJIOBAX, 0OMerkeHa, 110 He
MOJKE€ TOUHO Ta BUUEPITHO OMUCATH TEXHIUHUH 00 €KT,
1110 BILJIMBA€ HA TOYHICTH MOIIYKY.

2. IIpouec mouryky pecypcosaTpaTHuii i 3aiimae 6a-
raTo yacy. BupoOHUUMM mignmpreMcTBOM OpaKye MeTo-
B 1 CMCTeM HAYKOBOI KJacuikarlii TeXHIuHUX 06 €K-
TiB. BigcyTHicTh cTranmapTusarii oOMiHy iHGopMaIIieo
MiK PiBHUMH KOHCTPYKTOPCHBKHUMU CHUCTEMaMU TAKOK
TIOTIPIILye YMOBU POOOTH KOHCTPYKTOPIB i TEXHOJIOTIB.
Koucrpykropu He MOKYTDH IIBUIKO 3HAUTH BiIOBIi/I-
Hi migrasku g gac momyky 3D-momeneit CAD Tomy
y IIpolieci IOUIYKY IIePeBipAIOTbCA Oararo HeaxeKBaT-
HUX 00°€KTiB 1110 3a3Buuaii 3aiimae 60% abo Oitbie yacy
PO3POOKU TPOIYKTY.

3. IcToTHI XapaKTepuCTUKN TEXHIYHOTO 00 €KTY He-
MOKJTMBO OTPUMATHU TLTBKU HA OCHOBI 10T0 reomMeTpii,
BIZICYy THICTb 3B’AI3KY Mi’K T€OMETPUYHUMY [1apaMeTpamMu
mertasti Ta il PyHKI[IOHATBHUM TTpU3HaYeHHAM. [mKere-
PY IOBUHHI BPax0BYBaTU KPiM T€OMETPUYHUX Hapame-
TPiB JeTaJIi il MaTepiajl TEXHOJIOTIUHICTh eKOHOMIUHICTh
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Ta eKcIuIyaraniitai sxocti. Eckis € eexruBauM 3aco-
60M KOHCTPYKTOPIB /1A IIBUIKOT'O ITPOTOTUITYBAHHSA
TexHIYHOTO 00’ekTy. OqHAK BAYKKO IIYKATH OUiKyBaHY
MOJIEeJTb Ha OCHOBI €CKi3y, KOJIU BiJOMi JIMIIle, 3arajIbHi
reoMeTpUYHi ITapamMeTpu a60 30BHINIHI BUTIIAL AETATI.

Tounwii i eexrrBHMit moryk 3D-Momesneit nerasei
MOJKe TIOJIETIIINTY OTIePaTUBHE BUABJIEHHS TA TIOBTOPHE
BUKOPUCTAHHSA ICHYIOUNX ITPOEKTHO-KOHCTPYKTOPCHKUX
pillleHb, 3a0IIaIUTH 3HAYHUK Yac 1 BUTPATU Ha PO3P00-
Ky OPOAYKTY, JOOATKOBO ONITUMi3yBaTH AU3AMH 1 YHUK-
HYTU TOMUJIOK B ITPOIIECI PO3POOKM.

BpaxoBytoun BuiliesasHaueHi mpobeMu, y 1iiii craT-
Ti posriAmamThea Meroqu mornyky 3D-momesni CAITP
IIPU TIPOEKTYBAHHI Ta BUTOTOBJIEHHI JeTajieii MalluH,
00roBOPIOIOTHECA IPUHIIUIIY iICHYIOUNX METOIIB IIOIIYKY,
MiICYMOBYIOTBCA OCTaHHI JOCTIKeHHA METO/IiB, CUCTe-
MAaTH30BAHO y3araJbHEHO IIepeBaru Ta HeOOJTIKU KOYKHO-
T'0 METO/Y Ta BKA3aHO HATIPAMKHU MOIAJIBIIIOTO PO3BUTKY.

Mera crarTi. [ocmiguTu Ta crucreMaTu3yBaTH Cy-
gacHi MeToau nomyky 3D-Moneneii y cucremax aBTo-
martusoBaHoro mpoekryBanusa (CAIIP), Brmrouaroun
MTIXOIX HA OCHOBI T€OMETPUYHOTO aHAJTi3Y, TOIIOJIOTIY-
HUX CTPYKTYP Ta CEMaHTUYHUX TexHoJIoTiH. IIpoBecTn
TIOPIBHAJILHUI aHAJTi3 ICHYIOUUX METO[iB, BUABUTH 1XHi
TepeBaru Ta HeO0JIKN, & TAKOYK OKPECJIUTHU TIePCIIeKTH-
BU MOAAJIBIIINX I0CITI/IPKEeHb Y HATIPAMKY MOKPAIeHHA
e(peKTUBHOCTI IOIIYKY, 30KpeMa uepe3 BUKOPUCTAHHS
OHTOJIOTIUHUX MoOjieieii Ta rpadis 3HAHb.

Buksag ocHoBHOTrO0 Marepiasty. Merogu nomryky
Ha OCHOBI JIECKPUIITOPIB Hapasi € 0CHOBHIMI METOIaMU
MIOIIYKY, KJIFoueM o moinyky 3D-mopesi e moGymoBa
ITECKPUITTOPIB (DYHKITIH /I BUABJIEHHA XapaKTePUCTUK
Mopeti. EdexTuBHMi 1eCKpUIITOp 03HAK ITOBUHEH Oy TH
IOCTAaTHBO 1H(GOPMATUBHUM, 100 3a0e3[eUnTH IIOBHE
Ta e()eKTHUBHE IIPECTABIIEHHA TeXHIYHNX [TapaMeTPiB.
Kpim Toro, Bi Mae 6yTy 004K1CITIOBAIIBHO e(heKTUBHIM,
KOMITAKTHUM 1 CTIKUM 10 TUII0BUX 30ypeHb. CyTh mo-
PIBHAHHA Ta 3iCTABJIEHHA OIMCIB 03HAK (DOPMHU IIiCJIA
BIWIYYEHHSA 03HAK MOJIEJIi TI0JIATAE B 00UKCIIEHHI TIPO-
CTOPOBUX Bif[CTAHEH MIK OITICAMI 03HAK MOJIeJIl 3amu-
Ty Ta MOJEJIi, AKYy IOTPiOHO OTPUMATH, 1 COPTYBAHHA
ix [5]. Ti, 110 posraIroBaHi 6JIM3bKO OIUH 10 OIHOIO,
BBa)KAIOTHCA MOAIOHUMU, 1 TAKUM YUHOM MOXKe OyTH
peaustizoBano nouryk 3D-monesteii.

it morryky 3D-momesri CAITP 6Gymu 3amporoHoBaHi
METO[IH TIOIIIYKY, 30CepeKeHi Ha aHaJIisi (hopmu Momesti
[6]. 3a dopMmoro amaTidy 11i METOIM MOKHA KIACUPIKY-
BaTU AK METOOU CTATUCTUKU JAHUX, METOIU aHaJIi3y
reoMeTpUIHOI (DOPMHU Ta METOIU aHAJIIZY TOITOJIOTIUHOI
CcTpyKTypu. . MeTonu cTaTUCTUKN TaHUX

IIpuanun metony momryky 3D-mopmesri Ha OCHOBI
CTAaTUCTUKU TAHUX MOJIATAE Y BUOIPII XapaKTePUCTUK
3D-mopesTi Ta CTATUCTUYHOMY aHaJIi3i iHpopMaIliii mpo
(yukrii. PanHi qocstimreHHA B OCHOBHOMY 30Cepe/IKe-
Hi HA aHAJTI31 TEOMETPUYHUX 0COOJIMBOCTEM, TAKUX AK
nmapaMeTpu MOBEPXHI MOMEJIi, BKJTIOUAOUN KyTU MIiK
MOBEPXHAMU, TEOMETPUYHY BiJICTAHb, PO3MO/ILJI BEp-
IIVH, KPUBUBHU JIiHiN Ta iH. [7].
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Heckpunropu 06’eKTiB (DOPMI BCTAHOBJIIOIOTHCA 34
JIOTIOMOTOI0 TicTorpaM abo BEKTOPIB JiJis BUABJIEHHA
KJTFOUOBHUX 00 €KTIB TeOMEeTPUYHOI 1H(OpMAITii 1 IToaIhb-
III0T0 KiJIBKICHOTO aHaJIidy reoOMeTpUUHOl iH(opMalrii
IS obumcsieHHs momioHocTi. CIrpoIreHHa reoMeTpud-
HOI iH(opMallii Ta BIiOKUOAaHHA NAHUX, BUKJIUKAHE
0CO0JIMBOCTAMU CTATUCTUUYHOTO METOY, POBJIATE I10-
MIYKOBUM e(eKT IhoT0 MeTOxy cjiabkumM. MeTos moriry-
Ky 3D-Mopesti Ha 0CHOBI CTATUCTUKU JaHUX 31CTABIIAE
MopeJti 00uncIIBaIbHIM criocobom. MeTton pospaxyH-
Ky IIPOCTU 1 IMIBUAKUI, ajle BiH HE MOKe OTPUMATHU
IOCTATHBO TOHKHUX XapPaKTEePUCTUK IJIS TIONAJIBIIIOTO
BUMIPIOBAHHA BIAMIHHOCTEH MiK MopessamMu. Taxkum
YUHOM, e(DEeKT IIOUIYKY IIEOT0 METOLY 00MEeKeHMUIA.

Metomu nomyky 3D-mofiesti Ha OCHOBI TeOMeTpUY-
HUX (POpPM II0JIATAE Y BUMIJIEHHI T€OMETPUIHUX 0CO-
o6auBocteit popmu 3D-momerti, 110 crpuse 1mo6ymoBi
IeCKPUIITOPIiB 03HAK popmu. OQHUM 3 IIIXO/IiB 10 aHAa-
JIi8y TeOMEeTpii € MOJIesIb «CyMKH 31 CJIOBAMU» AKa BIIEP-
mre Oysia 3acTocoBaHa AjiA Kiracudikariii Texcry. Lleii
METO[I PO3IVIANA€E CJIOBHUK €JIEMEHTIB AK He3aJIeKHY
03HAaKy Ta IIPax0oBy€e YACTOTY 03HAK; BiH IIMPOKO BU-
KOPHCTOBYETHCA B KJIacu(ikalrii 3o6paskens [8]. Mirmmok
03HAK — I1e MeTO[ BUILJICHHS 03HAK 300pasKeHHA, KU
CIMpaeThbCA HA iiero KIacuikalrii TekcTy (MIIoK CITiB),
abcTparye perpe3eHTATHUBHI KJIIOUOBI cjI0Ba i3 300pa-
JKeHHAM, (DOpPMye CJIOBHUK, a ITOTIM ITiIPpaxoBye Kijib-
KICTb «KJIFOUOBUX CJIiB», 1[0 3 ABJIAIOTHCA HA KOKHOMY
300pasKeHHi, 06 OTPUMATH BEKTOP 03HAK 300pasKeHHA.
Merox EMD, Tako:k BimoMuii sk BificTaHb Baccepimreii-
Ha, BUKOPUCTOBYETHCA [IJIA TIPEICTaBIeHHA MOAI0HOCTL
MK JBOMA PO3IOMiIAMU. 3arajbHOK PHUCOI I[HMX Me-
TOMIB € cerMeHTAallla Ta BUAlJIeHHA o3Hak 3D-Momerieid.
O0’exkTH BapiOOTHCA Bifl ITPOCTUX T€OMETPUUHUX (PopM
o abcTpakTHUX cyTHOcTei. [udopmariia opo reome-
TpuuHy (popmy 3D-Momesti meTasti ITOBHICTIO ¥ TOUHO
BifoOpaskae 3alyM KOHCTPYKTOpA, a pe3yJibTaT po3pa-
XYHKY HA OCHOBI TO/Ti0HOCTI reOMeTPUYHO1 iHpopMAaIrii €
outeir Tounnm. OnHAK, Yepes pisHOMAHITHICTD i CKITaf-
HICTh reOMeTpPUYHOI (POPMU KOHCTPYKITil IeTasTi, BAXKKO
eeKTUBHO BUSHAUUTHU 0COOJIUBOCTI (popMU MOIeJTi.
Psan Buenux 3acrocyBasiu meperBopensa 3D-mopesi
B KiJIbKa ApiOHOMACIITAOHUX MeTa-MoAeJiei, 1100 Mak-
CMMaJIbHO 30eperTy BUXIiIHY iH(OPMAIIio ITPo MOMeJIb.

Meronu anamisdy TomosoriuHoi crpykrypu 3D-mo-
JIeJTi TIOJIATAaE Y BUABJIEHI 0COOJIMBOCTEN CTPYKTYPHUX
3B'A3KIB €JIeMEHTIB Bi[IIIOBITHO JT0 ITPOCTOPOBOL OpraHi-
3a1lii MojieJTi B Torosioriguomy rpoctopi [8]. Ak 6inbmr
OPOCYHYTHUIH METO[I OITKCY MOJIeJIi, MeTOJ ITPeCTaB-
JIEHHA TOTIOJIOTIUHOI CTPYKTYPHU CXOXKUU Ha JIIOICHKE
CIIPUAHATTSA 1 IIMPOKO BUKOPUCTOBYETHCA B MOJIEIBHO-
My TIpeJICTaBJIEHHI JKOPCTKUX 1 HEKOPCTKUX MOIEJIEH.

I'pad cymixkuocti atpubytie AAG [9] i ckeneTHui
rpad [10 3azBuuaii BUKOPUCTOBYOTHCS [IJIA IIPEICTAB-
JIeHHA TOmoJIoTiuHOo1 cTpyKTypu 3D-Mopneneit. Metop
irHopye (popMy 30BHIIIHBOI TOBEPXHI Ta MTPENCTABIIAE
cTpykTypy 3D-Mopmesti y Buriismi ckesieTHoro rpada,
1110 TTOJIETTIIYE OTPUMAHHSA TI00aIbHUX XaPAKTEePUCTHK.
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CxenerHuii rpag mpeacrasiisge rpadi o6’exra abo HeH-
TpaJIbHy JIHI0 00JIaCTi AK I'PYIly 3'€IHAHNX BiIPi3KiB
JTiHi a60 TOYOK 1A abCTparyBaHHs CTPYKTYPH 00 €KTa.
I1a crpykrypa 1mipocra i edexruBHA. [710621bHI 03HAKM
(hOKyCYIOTHCS HA HIIOMY 1 MOKYTh Oy TH IIBUIKO KJIaCH-
(hixoBaHi; JIOKAJILHI 0COBJIMBOCTI 30CEPEeIKeH] Ha Mic-
EeBUX JEeTaJIAX 1 MIAXOOATH OJI TOUHOTO PO3PISHEHHS.

Metonu momyky Ha ocHOBi cemanTuku. CeMaHTHKA
BUpakae iHdopmMaIlio AK rpyILy By3JiB, AKI 3’¢qHaHI
OIVH 3 OHUM Uepes IpyIly M03HAYEHNX CIIPAMOBAHNX
JIiHIH, AKI TPEICTaBIATh 3B'A30K Mix Byasiamu. O6-
JIACTh CEMAHTHUKH TIOCTiHO PO3BUBAETHCA TA HAKOIIH-
unta e(peKTUBHI 3HAHHA 3 YIIPABJIIHHA JAHUMH 3 TOUKU
30py OOMiHY JaHUMU, BUABJIEHHS, IHTErparlii Ta Imos-
TopHOro Bukopucrauus [11]. Ilepumii eram, Axuii oxo-
IUTIOBAB TT04aToK i cepequuy 2000-x pokiB, 6adyBaBcA
Ha OHTOJIOTTYHOMY MiAXO0/i, APYTUi eTan I'PyHTyBaBCA
Ha acolfiaTuBHUX AaHuX i TpuBas 10 2010 poky, Tpe-
Tiif eTanm BU3HAUYAETbCA rpadamMu 3HAHB 1 TPUBAE [0
CHOTOOHIIIHBOTO THA.

Kirou mo merony momryky 3D-momesni CAIIP Ha oc-
HOBi CEMaHTUKH TOJIATAE Y CTBOPEHHI Ta BUKOPUCTAHHIL
CEMaHTHUKU YacTUH Mojiesai. [Ipu cTBOpeHHI 1eCKpUIITo-
PiB MofeJTi 1ieif MeTo/1 BpaxoBye He Jiniie 6a30By reome-
TpuuHy iH(opMaIrio, ajge i cCeMaHTUYHY 1H(OPMAIIiT0
BHCOKOTO PiBHSA, TAKY AK 0COGJIMBOCTI KOHCTPYKILiI Ta
ocobuBocTi 06pobku. MeTogu HOIIyKy IOTiIAITHCA
Ha MeTOIH TIOIIYKY OHTOJIOTII Ta rpada sHaHb. [cayroui
MEeTOIV CEMaHTUUHOTO IIOIIYKY 3a3BUUAll peasTi3yoThCs
3a moroMoroio MoBu Be6-onTostorii (OWL). Ak moBa
mepeskeBoi oHTosiorii, OWL Mae 4iTKy ceMaHTHUUYHY
TOCJTIIOBHICTH 1 XapaKTePUCTUKU MipKyBaHHA. MeTtos
TOIIYKY OHTOJIOTI] ACOIiI0€ T€OMETPUYHY TOTIOJIOTIUHY
iH(opMaIlifo HU3LKOTO PiBHA 3 CEMaHTHUUHOI 1HQDOP-
Mairiero BUCOKOro piBHA. CeMaHTHKA BHUCOKOTO PiBHSA
MicTUTb iH(OpMAIIifo PO BUPOOGHUIITBO POIYKTY, 0CO-
6J1MBOCTI 06POOKHM, (PYHKITIT ITPOAYKTY, 3a0yM JU3ANHY
Ta iHIry iHopMaIlifo. 3aBIAKA THYYKOCTI ITPeICTaB-
JIEHHS OHTOJIOTII 06T'pyHTOBaHe Ta e()eKTUBHE Mpell-
crasiendsa 3D-mopesi CAITP yepes oHTOIOrIIO € OIHiEH0
3 KJIFOYOBMX TeXHOJIOTIH nomryky. OgHak He icHye yHi-
(hikoBaHMX CEMAHTUYHKX OIIKCIB 460 CEMaHTUYHUX JIe-
CKPUIITOPIB JIJIA TeTePOTeHHUX MOJIeJiel, o0y 0BaHUX
3 BUKOPUCTAHHAM PIBHUX CHCTEM II[0 CTPUMYE IITUPOKE
BUKOPUCTAHHSA JAHOTO METO]LY.

Merop moryky 3 mommomororo rpady sHaub. OcKisib-
ku Google 3amrporoHyBaB KoHIENIi0 rpadiB 3HAHb,
mporpamMu, 3acHOBaHi Ha rpadax 3HaHb, CTAJX ra-
PAU00 TOUKOIO TOCITipKEeHDb y chepi iudopmariinmx
TEXHOJIOTil, TAKNX AK CEMAaHTUYHUU ITOIIYK, 00I'PyH-
TOBaHI BIIIOBI[l HA 3alIUTAHHA Ta ePCOHAII30BaHI
perxomenparrii [12]. 'pacdu sHAHD TATPUMYIOTE GiJTBIII
IIUPOKI Ta TIIUOIIT (DYHKITIT, BKIIOUAI0YN CeMAHTUIHII
TOIIYK, 6araToBUMipHe BiqoOpaskeHHs 3HAHD 1 JIOTiY-
He MipKyBaHHsA. SHAHHA rpad — Ife CTPYKTypoBaHa
ceMaHTUYHA 6a3a 3HAHb, KA MTPEJICTABIIAE CYTHOCTI
3HAaHb IIpo Au3aiiH, Brouaun 3D-momeni CAIIP, 3p’sa-
30K MK CyTHOCTAMH y (hopmi rpadika i BAKOPUCTOBYE

3’eqHyBAJIbHI JIHIT IJIA TpeICTaBIeHHA 3B'A3KYy MIiK
CYyTHOCTSMH.

ITosia Ta po3BUTOK aTiiacy 3HaHb Ja€ HOBI ifel niisa
CEeMAaHTUYHOTO TIONIYKY. SIK po3mpeHHs ceMaHTHUHMX
MepesK, 0To CyTh TAKOXK II0JIATAE Y BEJIMUE3HIl ceMaH-
TUYHINA MepeiKi, AKa BUKOPUCTOBYE TIOTPIiHI aTpulyTn
BIJHOIIIEHHSA CYTHOCTI JIJIA BUPAYKEHHsA 3HAHb 1 ceMaH-
TUYHUX 3B’S3KIB MisK 3HaHHAMEU. Ha BiqMiHy Bif cemMaH-
TUYHUX MepeXk, rpadu 3HAHD OiJIbIlIe 30CEePEIKYI0Th-
¢ Ha 3HAUYEHHAX aTpuOyTiB CyTHOCTEMH 1 3B’A3KIB MK
cyTHocTsAAMU. PernpeseHTarllia 3HaHb GLIBII JeTaIbHA.
IIpupoma #toro BysJIiB i IMIAXIB 3B’A3KIB POOUTH aHAITI3
1 MipKyBaHHA, HATIPUKJIA/, KJIACTEPUIAIliI0 Ta TPOTHO-
3yBaHHA, OLIIBII 3pyYHUMU. Byryun 0CHOBOIO iHTeJIeK-
TYaJIBHOTO CEMAHTUYHOTO ITOIITYKY, OCHOBHA TE€XHOJIOTLA
M00yIOBY KapTH 3HAHB BKJIIOUAE TTPECTABJICHHA 3HAHD
1 MipKyBaHHA.

TexHOJIOTII CEMAaHTUKHU Ta OHTOJIOTI] 3a6€3Meuy0Th
eeKTUBHUI, YHiIQIKOBAHUN Ta (DOPMATBLHUN METO]T
CeMaHTHUYHOT0 BUPAKEeHHA 3HAHB IIPEeIMEeTHOI 00J1acTi.
Opuaxk y cepi CAIIP xomme gocaimreHHs He HaMa-
rajocA OmucaTu HeomHopimHi Momeri qyHkiii CAIIP,
crBopewi cucremamu CAIIP Ha ocHoBI cemaHTHEM, 260
CTBOPUTHU CEMAHTUYHI JECKPUIITOPU TAKUX MOJIEJIel,
0CO0JIHBO 1010 CEMAHTUYHOI 0asy JaHuX 3 iH(opMalri-
€10 TIPO KUTTEBU ITUKJIL. 11T uac BUKOpHUCTaHHSA TEH30p-
HO1 IEKOMIIO3UIIi1 [JIA 00T PyHTYBAHHA 3HAHB KITIOUEM
€ 3MEHIIeHHA PO3MIPHOCTI BMCOKO BUMIpPHOIO rpada
3HAHb, TAKUM YMHOM 3HAYHO 3MEHIIYIOUHU PO3Mip 006-
gucjieHux gaanx. OOHaK aJropuTM Mae 0OMeKeHHs,
OCK1JIBKM BiH He BPaxOBY€ HAABHICTH aJIFTEPHATUBHUX
NLIAXIB HA KaPTi, 1[0 IIePEeIIKoIKae Horo 3maTHOCTI BU-
BOJIUTH ITUOOKI 3B’A3KM MK 06 ekTamu. Kpim Toro, mpu
BUKOPUCTAHHI T€H30PHOI JEKOMITO3UITIl Y BEJTUKOMACIII-
TabHill KapTi 3HAHB 301/IBIIYETHCA YaCOBa CKIIATHICTh
anaropuTMmy. AJiroputM 00T'pPYHTYBAHHA NIJIAXY BUBUAE
rpad)oBy CTPYKTYpPY KapTH 3HAHDb, AaHAITIBYI0UH 3B ABKH
MiK CyTHOCTAMU Ta BUBOAAYM 3B’A3KU HA TVIMOLIOMY
piBui. OgHaK ajJropuTM Mae IpobJIeMu i3 3araTbHUMU
3Mi0HOCTAMY MipKyBaTHU MiJ 4ac podOTU 3 KiJIbKOMAa
TepexoIaMu.

BHuCHOBKH i mepCIIeKTUBH MOJAIBIINX JOCJIi-
m:KeHb. Ha manuiit MOMEHT MOCATHYTO 3HAYHOTO TIPO-
rpecy B JOCJTiKeHHI TexHoJiorii momyky 3D-momesti
B IIPOIIeCi TpOoeKTyBaHHA. TexHosIoTil ceMaHTUKN Ta
OHTOJIOTIT 3a0e3meuyoTh ePeKTUBHUN, YHI(pIKOBaAHMIA
Ta (OpMaJIbHUIT METO[] CEMaHTUUYHOTO BUPAKEHHS
3HAHb IpeaMeTHOI obsiacti. HocmigHuky 3acTocyBanu
iX 10 6araTboxX rajyseil, 3MoIe/I0BaIi SHAHHSA IIpel-
MeTHO1 06J1acTi, po3PO0MIN OHTOJIOTIUHI MOMeJIi pis-
HUX GopM, AeTasisallii Ta Macirady, i TAKUM YHHOM
peastidyBaJin pisHi ceMaHTUYHI 3acTocyBaHHA. Pazom
3 TUM iCHYye TIPOTUPIUUSa MixK e(PEeKTUBHICTIO MOIIYKY
Ta TouHiCcTIO. [CHYOUl 1eCKpUNTOPU 03HAK ABIAITH
c00010 Habip HAJIBUCOKOMIPHUX BEKTOPIB, CTPYKTYp I'pa-
i ab0 JIOKAJIBHUX NECKPUIITOPIB 03HAK, 1[0 IIPHU3BO-
IUTH 10 CKJIAAHUX 1 IPOMISIKUX IIOPIBHAHD ITIOQ10HOCTL
MiK MOJIeIAMU; TAKUM YMHOM, e(DeKTUBHICTH ITOIIYKY
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3a3BMYAall HU3bKA 1 pecypcosarparHa. Tomy akryanbHoro  MeTogu ceMaHTUUYHOTO TIOIIYKY, 3aCHOBAHI HA OHTO-
mpob6seMoro € TTo0ymoBa 6as3u 3HAHb IPOEKTYBAHHA Ta  JIOTII B TIOEHAHHI 3 TEXHOJIOTIAMHY TJIMOOKOTO HABUAH-
MOJIeJTIOBaHHA 023U 3HAHDb JKUTTEBOrO IIUKJIY JeTadi  Hs, 6€3CyMHIBHO HAWMNEPCHEKTUBHININM HATPAMKOM
HA OCHOBI CEMaHTHYHOI TEXHOJIOTII B MaiilyTHbOMY. Y IaHiil cdepi.
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AHoTaUifl. BUKNageHo pe3ynbTaTh gocigxeHb epeKTUBHOCTI 3aCTOCYBAHHS G1sl 3anobi2aHHs KOHGeHCATOYTBOPeHHIO B 30-
Ni300eTOHHI! gUMOBIV Tpybi CMITTECMAMIOBAILHO20 KOT/IA 3 CMCTeMOIO TerIoyTUAI3aLii gUMOBMX 2a3iB METOGY YACTKOBO20
MPONYCKAHHA 4acTUHK 203iB Big KOTAA MOB3 BKA3AHY cucTemy. [TOKA3aHO, WO Leil MeTog € pe3ybTATMBHUM B YCiX PeXMMax

KOT/IQ 3 HAABHOCTI Tenaoi3onsuii koprycy Tpyoun.

Knio4oBi cnoBa: 211boke 0xo10gxeHHs gUMOBUX 2a3iB, ePeKTUBHICTb, 3an0bieaHHS KOHGeHCaTOyTBOPEHHIO B 2a30BigBig-

HUX TPAKTAX.

Summary. The results of research into the effectiveness of using the method of partially passing part of the exhaust-gases
from the boiler past the specified system to prevent condensation in the reinforced concrete chimney of a waste incineration
boiler with an exhaust-gas heat recovery system are presented. It is shown that this method is effective in all boiler modes in the

presence of thermal insulation of the chimney hull.

Key words: deep cooling of exhaust-gases, efficiency, prevention of condensation in gas waste ducts.

O,‘E[HiCIO 3 po0JIeM eKCILIyaTallil CMITTECIIATI0BAb-
HUX YCTAHOBOK 3 CHICTEMAaMMU TEILIOY THJIi3allii Tu-
MOBUX T'asiB € IpobJiemMa 3aXUCTy Bil KOPO3ii BiIBIAHUX
ras3oxoIiB 1 0cO6JIMBO MUMOBHUX TPYyO (muMmapiB). 3Baka-
0YM Ha 3HUWKEHY MPU TEeILIOYyTUJII3allil TeMIlepaTypy
BUXIJHUX I'a3iB Ta 3a3BUYAU iXHIO BUCOKY BOJIOTICTb,
Yy OUMAapsAX CTBOPIOIOTHCA YMOBH [IJIA BUIAIEHHA KOH-
JIeHCcaTy Ha IXHIX BHYTPIIIHIX ITOBEPXHAX TA Y TOBIIUHI
o6osoHKN. Yepes BHUCOKY XiMiUHY arpeCuBHICTb rasiB Ta
CKJIQ/THI YMOBU €KCIUIyaTallii B HAaBKOJIUIITHBOMY Cepeo-
BWIIIi ITiJT BIUTMBOM CHJIOBHX Ta ITOTOMHUX HABAHTAMKEHD
aUuMapi MiaIanThCA KOPO3inHOMY PyHHYBAHHIO. 3 4acoM
B IXHIX KOHCTPYKITIAX HAKOIIUUYIOTHCA TePeKTH, AKi
3T0/IOM MOJKYTh ITPU3BECTHU [0 OCTATOYHOTO PyHHYBaH-
HA AUMAapiB 1 HeoOximHoCTi 3aminu. A 3amobiranasa
IIBOMY 3aCTOCOBYIOTHCA pisHi MeTomau Ta 3axonu. Cepern
HHUX 0CO0JIMBO BUALIAITHCA METOOU TEIJIOBOJIOIICHOI
00pOOKY TMMOBUX TasiB ITicJA TeruioyTurisarii [1-5].

MeTo0 IIH0r0 JOCTIIKEeHHA € aHATi3 e(PeKTUBHOCTI
3aCTOCYBaHHA JJIAA 3aMI00iraHHA KOHIEHCATOy TBOPEHHIO
B JUMOBIH TPy0i CMITTECIAIIOBAJIBHOIO KOTIIA 3 KOMOi-
HOBAHOK CHCTEMOI0 TEIJIOYyTUJIi3aIlil OTHOTO 13 TAKUX
METOJIiB, a caMe MeTOoy OaimacyBaHHS JUMOBUX ra-
3iB. Meron nosisirae (puc. 1) B mpomycKaHHI YacTUHU

¥ TapAYUX r'asiB Bij] KOTJIa IT0B3 KOMOIHOBaHY CUCTEMY
TeIUIOYTHJIi3allil y BUXIAHUI Ia30XiJl KOTEJIFHOI ycra-
HOBKH. 3a IIUX YMOB ITiIBUIIYETHCA TEMIIEPATYpa Cy-
Mimmi rasie £, Ta TOYKa poch t,Ha BXOJIl Y BiBIQHUI
rasoxiji B pesKkruMax III00KOr0 OXO0JIOMKEHHA TUMOBIX
ragiB. Meroy cripusie BifBEepHEHHIO KOH/IEHCATOYTBO-
PEHHSA B ra3oxoiax 3a JOTPUMAHHA YMOBU IIePEBUIIIEH-
HA TeMIlepaTypy BHYTPIIIHLOI IIOBEPXHi {  Ta3oxomy
(asx mo rupJia muMapsA) HaJ TOYKOK POCHU ¢ (t,06 = tp).
BukonaHo HOCITiKEeHHS TEIJIOBOJIOTICHOTO PEKUMY
B TUPJIi IUMOBOI TPYOU OITAJTFOBAJIBHOTO KOTJIA 3 ITPOIYK-
TUBHICTIO CIAJTIOBAHHA cMiTTA 5 1/Tom. Temmeparypa Ta
BOJIOTOBMICT rasiB 3a KoTioM cranoBmtu 200 + 250 °C
Ta 0,15 + 0,25 KI/Kr c.T. BiAIIOBIZHO.

IIpu BuKOHAHHI JOCTIPKeHb TEMIEPATYPU TEILIO-
MeperKHOI BOU MIPUNMAJINCH 3TITHO 3 MapaMeTpamMu
CHCTEeMU OTIAJIEHHSA 3 PO3PAXYHKOBOI TEMIIEPATyPOI0
HaBKOJIMIIHLOrO cepemonuina —20 °C Ta mepemamoMm
TemItepaTyp Tertonocis 25 °C. 3acrocoByBasiaca 3ati-
300eTOHHA AUMOBA TPyOa BucoToo 120 M, BHYTpiIIHIM
miametpom 1,8 M, ToBIIHHOIO 060s10HKK 0,16 M 6e3 Te-
IJ10130JIALI1 KopITycy Tpy6u Ta 3a ii HagBHocTI. Teruro-
1B0JIAIIHYM MaTepiajioM CJIyI'yBaB yHiBepCaJIbHUU
Ta ePeKTUBHUIH yTEILII0BAY: MOJIOTHO 3 MiHEepPaIbHOI

ArmocdepHe > /lo cnioxkuBaya
NOBITPS
3BOpOTHA
Ha ropinss <—| L ﬁ TEIUIOMEPEKHA
BOJA
2 3
\\ /
1 ] yd
| ||
pd 4\
Biaximai ™~
rasu
—> [  —>
5

Puc. 1. 3acrocyBanua Merony OaiirtacyBaHH:A [AJIA 3a1100iraHHA KOHIEHCATOYTBOPEHHIO B Fa30BiABITHOMY TPaKTi
CMITTECTIATIOBAJIBHOTO KOTJIa: 1 — KoTeJI; 2 — moBiTpo-Harpisad; 3 — Bomomigirpisay; 4 — numoBa Tpyoa;
5 — peryioBaJIbHUN KJIallaH
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BaTu 3 6asansToBoro BosiokHa (A = 0,038 Br1/(Mm-°C);
§ =50 mm) TV 5284-048-00110473-2001.

Pesysnsratu mocimkeHs 111010 e(peKTHBHOCTI METOMLY
OaiirtacyBaHHSA [JIA BiIBEPHEHHA KOH/IEHCATOYTBOPEH-
HA B 3a/11300€TOHHIM TUMOBIii TPy0i 6€3 TerJsI0i30JIAI1
KOPIIyCy 3a Pi3HUX TeMIIepaTyp Ta BOJIOTOBMICTY rasiB
3a KOTJIOM i 3MiHi yacTku 6atinacyBaHHA y Big 0 go 50%
nofano Ha puc. 2. TyT MpoiJIFocTPOBAHO 3aKOHOMIPHOC-
Ti 3MIHU TEMJIOBOJIOTICHUX MOKA3HUKIB (TeMIepaTypu
TIOBEepXHi { = Ta TOYKU POCH tp) B TUPJIi BKA3aHO1 TPyOH.

Toops 1,

noss “ps

°C

60

Ax BumHO, MeTop 6alinacyBaHHA 32 POITVIAHYTUX YMOB
He € pe3yJIBTaTUBHUM B ILJIaHI 3aM00iraHHA KOH/IeHCca-
TOYTBOPEHHIO, OCKUIBKI B TUPJIi AUMAPA B YCiX PEIKU-
Max TOYKA POCH ¢ € BUIIOI0 32 TeMIIepaTypy II0BEepXHi
t ,Ha 2 + 20 °C B 3ayexxHOCTi Bijl TeMnepaTypu  Ta
BOJIOTOBMICTY Xex IVIMOBUX ra3iB HA 0ro BUXOAI 3 KOTJIa
i yacTku GaiiracyBaHHA .

Binbmri sHaueHHA PISHUITL tp —t . BIAIIOBIAAIOTH
HIDKYUM 3HAYEHHAM TeMIIepaTypu TUMOBUX rasiB
Ha BUXOIl 3 KOTJIa ., 38 YMOB 3POCTAHHA IXHBOTO

tnos’ tpa
°C
go——— 3 S
*"’;.
60 i S
—A—1 —e—2 N

40

30
20 -10 0 tye °C
a)
tnomtp’
°C
60 de—— A —
80 -3
S
50
40
30 49— 3 ¢
—A—5 —0—6
—0—7 —0-—38
20 }
20 -10 tyes °C
B)

Puc. 2. 3anesxHicTs Bif TeMIepaTypy HaBKOJIUIITHBOTO CePeOBHINA ¢, TeMIIepaTypy BHYTPiIIHEOI TOBEPXHi £

30
20 -10 0 tye °C
0)
tnom tp’
°C
60 u_ ........... —n._ ........ -— m_
\uﬁ,-.,§:.
50
<
40
—h—1 ——2
30 49— —.—3 ——4
—A—5 —0—6
—Aa—-7 —0—238
20 '
20 -10 0

r)

tHC’ OC

6

B TUpJIi 3as1i300eTOHHOI TUMOBOI Tpy6ou (I—4) i Touky pocu ¢, (5-8) sa pisHMX TemmepaTyp OUMOBHX Iasis £°_,
IXHBOTO BOJIOTOBMICTY X TIiCJIA KOTJIA T4 YacTOK 6aiimacyBaHHA y:
a)t‘, =250 °C, X =200 r/krc.r;6)#, =200 °C,X =200 r/&rc.t;
B)t* =250°C,X =150r/krc.r;r) ¢, =200 °C,X =150 r/kr c.t;

1,5 —y = 0%; 2, 6 — 10%; 3, T — 30%; 4, 8 — 50%.
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BosIoroBMicTy X, TeMIlepaTypu HaBKOJIMUIIHBOTO Ce-
pefoBHIa ¢ 1 4JacTKW GairacyBaHHA .

BukonaHo Takok OI[IHKY BUTpPAT TEIJIOTH Ha 3a-
CTOCYBaHHSA POBIVIAHYTOr0 TEIJIOBOrO MeTomy. Sk
CBiqUaTh OTPUMAaHI pPe3yJabTaTu, I[i BUTPATU JOCATa-
0Tb 40% MOKIUBOrO 00CATY YTUIi30BAHOI TEIIOTU
(sa BimcyTHOCTI OalimacyBaHH:A). | HaBiTE 3a TaKUX
BEJIMKUX BUTPAT BUKOPUCTAHHA OQUHOUYHOTO METOIY
OalinmacyBaHHA He 3a0e3Iledye aHTUKOPO3IHOTO 3a-
XUCTY AUMAPH.

tnos’ tp’
°C
80 |
70
‘. ...........
60
50
40
220 -10 0 toer °C
a)
tr(os’ tp’
°C
—A—1 —e—2
80 - =3 —e—4
—A—5 —0—6
—0—7 —0-—38

-20 -10 0

B)

Puc. 3. 3anexnicrs B11 TeMIlepaTypyu HaAaBKOJIMITHLBOI'0 CepeaoBUIa tHc TeMIlepaTypu BHYTPIIIHBO1 IIOBEPXH1 tno

A moKpalieHHA TeIIOBOJIOTICHOTO CTaHy B JUMO-
Bilf TpyOl AOCITiPKEHO CyMiCHe 3aCTOCYBAHHS METOILY
OalirracyBaHHA 3 JBOIIAPOBOIO TEILIOIB0JIALIIEI0 KOPILYCY
OuMaps BUILlEBKasaHUM MarepiagoMm (puc. 3).

OTprMaHi pesyIbTaTH CBIiTUaTh, III0 B YCiX pesKuMax
JIOCJTIPKYBAHOT0 KOTJIA PEeaTi3yeThCsA 3aIOBUIILHUIL Te-
TLJIOBOJIOTICHUI PEKUM B AUMOBIH TpyOi. IIpu mpomy aisa
BiIBEpPHEHHA KOHIEHCATOyTBOPEHHSA B TUPJII TPyOU MaK-
cuMaJibHA YacTKa 0aiinacyBaHHsA TUMOBUX TasiB Bif] KOT-
Jia TI0B3 CHCTEMY TeIUIOyTHIi3allii He riepeBurye 15%,

troms tp’
°C
—Ah—1 —e—2
—a—3 —e—4
—A—5 —0—6

v

0)

t t

noss ‘ps

°C

40

tﬂc’ OC

r)

6

B TUPJIi TENJI0i30JIb0BAHOI IUMOBOL Tpy6u (I—4) i Touky pocu Z, (5-8) 3a pisHuX TemmepaTyp AMMOBMX IasiB £°_,
IXHBOTO BOJIOTOBMIiCTY X TIiCJIA KOTJIA Ta YACTOK GalinacyBaHHA y:
a)t’ =250°C, X =200 r/krc.r;6)# =200°C,X =200r/krc.r;
B)#* =250°C,X =150r/krcr;r)#, =200°C,X =150 r/krc.t;
1,5—y=0%;2,6—5%;3,7—10%; 4,8 — 15%
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a BUTPATH TEIUIOTH Ha peaTi3allifo MeTOIy He TIEPEBUIIy- TPYyOU [JIA CMITTECTIATIOBAIBHOTO KOTJIa 3 KOMOIHOBA-
0Tb 13% Bix MOMKIIMBOTO 00CATY YTIJII30BAHOI TEIUIOTA.  HOK CHCTEMOIO TEIUIOYTIUTI3allii peastidyeTbea OesreuHa

Bucuoroxk. [Ipu 3acTocyBaHHI TENJIOBOrO METOYy  €KCILIyaTalliA ra3oBiIBIJHOI0 TPAKTY IIPOTATOM YCHOTO
OaiirracyBaHHA B KOMILJIEKC] 3 TEILIOI30JIAIIIEI0 IUMOBOI  OITAJTIOBAJILHOTO ITIEPi0fy.
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AOCAIXKEHHA AUHAMIKW HEI3OTEPMIYHUX
NMPOLECIB B HEOJJHOPIJHOMY 1BO®A30BOMY
PYHTOBOMY CEPEOBULLI Y BUNAJAKY
OCbOBOI CUMETPI|

RESEARCH OF THE DYNAMICS OF NON-ISOTHERMAL
PROCESSES IN THE HETEROGENEOUS TWO-PHASE
SOIL MEDIUM IN THE CASE OF AXIAL SYMMETRY

AHoTauis. [i15 ocecMeTpuyHoi Mo4aTkoBo-Kpariosoi 3agayi PinbTpauii, TenaonepeHeceHHs Ta NpyxHoi gepopmauii iz 3mi-
LIAHUMM HEOGHOPIGHUMM KPAHOBMMM yMOBAMM TA YMOBAMM CMIPSKEHHS OTPUMAHO OLHKM LWBUGKOCTI 30DKHOCTI HerepepBHO-
20 30 4aCOM Hab/IMKEHO020 PO3BA3KY, M0OYgOBAHO20 HA OA3i MeTOgy CKiHYEHHMX e/leMeHTIB.

KniodoBi cnoBa: pinbpauis, TennonepeHeceHHs, npyxHa geopmadis, HEOGHOpigHe pyHTOBe cepegqoBMuLLe, 0CECUMETPMY-
HA NOYATKOBO-KPAy0BA 3agayd, y3a2anbHeHnsi PO3B’A30K, METOg CKIHYEHHMX e/leMeHTiB.

Summary. For the axisymmetric initial-boundary value problem of filtration, heat transfer, and elastic deformation with
mixed heterogeneous boundary conditions and conjugation conditions, estimates of the rate of convergence of the time-contin-
uous approximate solution constructed on the basis of the finite elements method have been obtained.

Key words: filtration, heat transfer, elastic deformation, heteroheneous soil medium, axisymmetric initial boundary value

problem, generalized solution, finite elements method.

HommﬁﬂeHe IOCJI/PKeHHA QUHAMIKI B3a€MOIIOB A3a-
HHUX (pas IPyHTOBOTO CEPEIOBUIA B 0CECUMETPUY-
Hill IOCTAHOBIT € aKTyaIbHO TTpobsieMoro. [IpomuciioBa
eKCILTyaTarlid HadTo- Ta BOOOHOCHUX TOPHU30HTIB, 3a11a-
CiB reoTepMAaJIbHUX BOJ MOKe IIPU3BECTH 10 OCIIaHHA
TIOBEPXHi 3eMJTi HA BEJIMKUX TEPUTOPIAX MIPU YIILILHEHHL
c1a0KUX BOJIOHACHYEHNX I'PYHTIB HABKOJIO BEPTUKAIIb-
HUX JPEeH, CBeJJIOBUH uepes 301JIbLIIeHHSA TUCKY, 110
3a3HAIOTH IIOPOIH, AKI CKJIAJAaI0Th BOJOHOCHI TOPU30HTH

112

1 AKe MOXKe OyTU COpUUYMHEHEe KPiM 30BHIIITHLOTO HAa-
BaHTAYKEHHA Bij] OyTUHKIB Ta CIIOPY/] TAKOXK SHUKEH-
HAM PIiBHA MiA3eMHUX BOJ 400 3MEHIIIEHHAM IXHBOTO
Hanopy (miia Hamipaux Box). [Ipobiema pospaxyHKy
Ta mepeadadeHHA cTaHy 6araToasHoro IpyHTOBOIO
MAacUBY TaK0}K BUHUKAE B Pe3YJIBTATI TiAPOIMHAMIUHOTO
BILJIUBY Ha BYTLIbHUH IIJIACT 3 METOI BUBLILHEHHA Me-
TaHy, B IIPOIIEC MOCITIKeHHA (PyHKITIOHYBaHHI apOYHOI
rpe6uti [1, ¢. 84—86] Tomo. OTprmMaHni pesysibTaTi MOKHA
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B MOAJTBIIIOMY 3aCTOCOBYBATH 1 [JIA TOCJTIKEHHSA B 1T~
JIHAPUYHUX KOOPAMHATAX 3a]1a4, 1[0 MOJEJTIOITh CTaH
I'PYHTY B OPOLIECi Mirparrii BOJIOTH IIPU HOro CE30HHOMY
npomepaanHi [2, c. 24-32].

MareMaTHuyHAa IMOCTAaHOBKA 3amaui. Hmkue
chopMyJILOBAHO IOYATKOBO-KPAMOBY 3a/1auy [IJIs CHCTe-
MU HECTAI[IOHAPHUX PiBHAHD (DLIBTPALLil, TeTLIOTIePeHo-
Cy Ta Ipy:KHOI medopMariii A1 130 TPOITHOT0 I'PyHTOBOTO
MAacHBY B IIWJTIHAPUYHIN CUCTEMI KOOPIUHAT 3 HEOTHO-
PiAHUMHY 3MITIAHUMU KPAOBUMU yMOBAMU, BKITIOUHO
3 YMOBaMU TETLJIOOOMiHY 3 30BHIIITHIM CEPEOBUIIIEM Ta
3 ypaxyBaHHAM 30BHIIITHHOT0 HABAHTAKEHHS, a TAKOK
3a HAABHOCTI TOHKUX CJIA00IIPOHUKHUX Ta CJIA00TPUB-
KHMX BKJIIOUEHb [3, ¢. 763-765; 4, ¢. 41-43]:

oh o AT oh
(L _—— T - T >
S 67"( (e )6rj+r62(k(u te )azj

or o0

Tr—:—( X——c v, (h) Tj
0

priaie. —(k——c v, (h) T)

o®u 0 u
Z— (A +2u)— L
T o (( “)ar[ arJ

0 (0u, ou, 0
+rp—| —F/+—= |+ —
0z\ 0z oOr

(A + 2;1)—+

2

praa;r —((x +2p.)i(r 6”’]—(x +op) 4

0 (ou., ou ou op
trpy—| —+—=|+r——|-r—=-rpg, (1
”az(az 6rj 62] 0z pg, M)

ne (r,z,t) € Qp = Qx(0,T], Q=0 VQY,Q NQ, =T

(r2t) e Qs =Qx(0,T],0=0, V2,0 NQ, =T,
O0<ry<r<n<w,0<z<z<z <o,

h — 1r'e30MeTPUUHMI HAIIID,

T(r,z,t) — Temneparypa,

k(u,,u,,T) — koediIieHT BojIOrOIIEPEeHECEHHH,
[i(k) — BOJIOTOEMHICTB,

A — KoediI[ieHT TeIUIompPOBigHOCTI,

¢r, ¢, — 00’€MHI TEIJIOEMHOCTI I'PYHTY 1 piguHH
B II0pPax,
v(h) = (v,.(R),v, (h)) — IIBUAKICTH BoJIOTOIepe-

HeceHHA-(iabTpariii, r
(ur (r,z,t),u,(r,z2 t)) — BEKTOp 3MillleHb CKeJIeTY

TPYHTY,
p =p, & (h —2) — rigpocTaTUYHUI TUCK,
p, — UIJIBHICTB PIAWHU, p — IIUIBHICTH I'PYHTY,

A, u — KoedirienTu Jlame.
YMoBU cOpAKEHHA Ha JiJAAHINI KOHTAKTy Y
Y =0 NQ,,

y:{(r,z):r:r2 Ty <TIy <r1,20£z£21}:

{k(u u, T)ah} = R (z,t)[ ],

{ (%- cwvrT)‘Z—f}+ = R,(2,0)[T], @)

[4,]=0, ®

[6,]=0,[t,]=0, {t,)" = Ry(z,0[u,], (@)

ne (r,z,t)eyz; =yx (O, _’ﬂ , N — 30BHIIIHA HOPMAJIb
mo 0Q; Ha v; [y | — crpubok dyHKuii, G,, T, — HOp-

MaJjibHA Ta JOTUYHA CKJIA0BI BEKTOPa HATIPYKEHb.
Kpaiiosi ymoBHY 3a1aM0 HACTYITHUM UMHOM

Ok o, T _0, (r,2,t) e (0, UTy) x (0,71, (5)
8r 6r
h = h(r,z,t), (r,2,t) € Ty x(0,T], (6)
- T B
Ka—:—a(T(r,z,t)—Tcp), (I",Z,t)GF2X(0,T], (7)
2
6—h=0,a—T=0,(r,z,t)er4x(0,T], (8)
0z 0z
u; =0, uy,=0, (r,2t)el,x(0,T]; 9)
u; =0, (r,z,t) e (T, UT3) x (0, T1, (10)
1, =0, (r,2,t) e ([; UT3)x(0,T], (11)

G, =8(r,z1t), 1, =S8(r,z,t), (r,2,t) e Iy, x(0,T]; (12)
e Iy ulyulyully =0Q\ 7y,
I, ={(r2):r=r,0<z<z},
F2={(r,2):r0$r$r1,z:zl},
Iy ={(r,2):r=n,0<z<z },

Iy ={(r2):r<

o = const > 0 — KoediiieHT TEI000MIHY,

<r<n,z=0};

T,, — TeMIeparypa 30BHIIIHBOTO CEPEIOBHINA,

n — 30BHIITHA HOPMAJIb 10 KOHTYDY,

G,, T, — HOpPMAaJbHAa Ta JOTUYHA CKJIa/I0B1 BEKTOpA
HATIIPY’KEHb,

S(r,z,t) , ,§(r, z,t) — samaHi (QYHKIIIT 0CTATHBOI
IJIAOKOCTI.

ITouaTkoBi ymoBu:

h(r,z,0) = Hy(r,2), T(r,2,0) = Ty(r,2), (r,2)eQ,

u.(r,z,0)=U,4(r,2), u,(r,z0)= U,o(r,2),
(r,2)eQ,
ou, ou,
at (r’ 27 0) = Ur,l(r7 2)’ at (r9 2’ 0) = Ug,l(r7 2)7
(r,2) eQ. (13)

IIpunyckaemo, 1o 3amani QyHKITIT
ﬂ(h), k(ur’ uZ,T) > HO(T', 2) > To(r, 2) >

U,o(r,2),

MOCTaTHBO IIafKi HAa Qg .

U,o(r,2), U, 1(r,2), U,,(r,2)
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@opMmysTIOBaHHA y3arajdbHeHoI 3amadi. [losua-
uuM0 Z — MHOXKUHY BEKTOP-(DYHKITii

w(r, 2,8) = (h(r,2,8), T(r,2,),u,(r, 2, 1), u,(r, 2,0)) =

= (wy(r, 2, 1), Wy (r, 2, 1), W4 (r, 2, 1), W, (1, 2,1))

KOMITOHEHTH AKUX 1 X MOXigHI 110 yacy
2

ow 0w ~
—(r,z,t), —(r,2,t), Yt e(0,T],
50, 2,0 ©, 7]

ot
pasom 3 w(r,z,0) HaIeRaTH IIPOCTOPY Wzl(Q) 1 3ago-
BOJIBHAKOTH FOJIOBHUM KpaiioBuMm ymoBam (6), (9), (10)
Ta TOJIOBHUM YMOBaM CIIpsKeHHA (3).

MHoxuHI Z, HajeXaTb BeKTOP-(hYHKIII

ow
—(r, 2,0
at( )

T

u(r,2) = (vh (r,2),vp(r,2),0,(r,2),0, (r,z)) =
T
= (vy(7, 2), V9 (1, 2), V3(7, 2), V4 (7, 2))
3 KOMITOHEHTaMU 13 ITPOCTOPY W21(Q) , AKl 32J0BOJIb-
HATH OJHOPIIHUM T'OJIOBHUM KPAOBUM yMOBaM, SAKi
BigmoBigaTk (6), (9), (10), i ogHOPITHUM T'OJIOBHUM
yMoBaM crpsxeHHA (3).

Ha ocuosi metony 'asbopkiHa i B HpUITYIIIeHH] BU-
KOHaHHA 04aTKOBOI YMOBU

oh ~

—(r,2,0) = H,(r, 2),

L (1,2,0) = Hy(r,2)
%(r,z,m:%(r,z), (rn2)eQ,

ne H,(r,z), T,(r,2z) mocraTHBRO IVIafKi Ha QT , chop-
MyJIbOBaHa HACTyIIHA y3arajbHeHa 3a7ava:

_(*w ow
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ow oT
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+[ (R @[~ v, ]+ B[ T Tor 1+ Ry(@)[u. [0, )y
v
by (wsw,v) _U re o(h)T(avT a{;)ZT JdQ ,
J‘J’r(a(l’(h)) 5(P(h)) )d J‘ roT vy,

(F,v) = I raT,,vpdl — J..[ rp gu,dQ +
o

Iy

+ Jr(S(r, z,t)v, + g’(r, z,t)vz)dl" (14)

[y

(w(+,-,0),v) =(&°,v),
(aa_l:’(., -,0), vj :(ﬁ)l, v) YveZ,, (15)

ne (,) — cranApHuit [OGYTOK,

~ T
O = (Hy(r,2), Ty(r,2),U, 4(r;2), U, 4(r,2)) ,

= (ﬁo(l", 2)7 TO(I", 2)’ Ur,l(r, 2)’ Ug’]_(r’ Z))T .

IloGymoBa HAGIMIKEHOro y3arajJibHEHOTO
po3r’aaky. Herepepsuuii 3a yacom HaOIMKEHUIT y3a-
rajpHeHni poss’sa3ok 3amaui (1)—(13) Gymemo Irykaru
MeTtonoM ckinueHux esgemeHnTiB (MCE) Ha minMHOxMHL
ZN < Z . IlosinbHa Bexrop-dyurmia w? (r,z,t) e ZV
MoOKe OyTH 3amycaHa y BUIVIAIL

wh (r,2,8) = D0, () D,(r,2),

i=1

(16)

me N'=4N — KiJbKICTb BEKTOP-(QYHKIIN, 1[0 BiIIOBI-
JaroTh BciM N_BY3JIOBUM TOUKAaM B po36HUTTI obstacTi Q ;

o;(t), i=1,N' — dyHkuii, iHTerpoBHi pasoM
3 pyroro, moximHow Ha (0,T7;

{(1) }fvl 6asuc MHOKUHY Z;' , KA OTPUMYEThCA i3
ZN pikcyBaunam Vit e (0,T].

KoMmnoneHnTH 116010 6a31Cy MAIOTh BUTJIAL

(I)l :((piv 0, 0, O)T’ CDN+i :(O’ ;s o, O)T’ i=LN,
T
Dynyoi1 :(O’ 0, ¢, 0) )
T . T
Doy =(0, 0, 0, ;) , i=1N,
ne {o,(r,2)}, — cykymnHicTh JiHii{HO-He3aJIeXKHUX

(yHEIi#, mo BigmosimaoThk ByssoBuM Toukam MCE,
Mo6y0BaHUX Ha ITOBHUX IMOJIiIHOMAax crereHA k (kB =1,
2, 3) i MatoTe B Q) 0o6MeskeHMI HOCIIL.

Bazuc HIHMHODICI/IHI/I Zy' < Z, aHayoriuHo CKIana-
erbess 3 N” = N'— N' Bexrop- -ysrnin @,, Axi Bigmo-
BIIAIOTh (byHIculﬂM ¢,(r,2), i=1,N, T06To JOBLILHA
BEKTOP-PYHKITA 2 (r' 2) e ZO MO3Ke OyTHU IIpeacTaB-
JIeHa Y BUTJIAMTI

N
2V = ZBi D, (r,2),

i=1

(17)
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ae B; — xoHcTanTH, N ! _ kimekicrs 6asucHux dyHK-
i, 110 BiATIOBIIAI0TH BY3JIOBUM TOUKAM Ha JUIAHKAX
3 KpalloBUMM YMOBaMU MEPIIIOTO POY.

Hab6namxenuit ysaraspHeHni po3B’'a30K 3agaqi (14),
(15) w¥ (r2,t)e Z N zanoBosbHsIE HACTYITHUM iHTe-
TPaJIbHUM CIIIBBIIHOIIEHHIM

2 N awN
m( oY)+ m@; p” 0+ A wh oY) =
=(F, oY) vte(0,T], (18)
(wV(-o 00,07 ) = (@, 07),
[ai( ,+0), v J_(wl, uN) Nezl. (19

Hna Bexrop-hyHKIiN BUNIARY U = (Vg, Uy, Ug, Uy )"
1 U1 CKaJIAPHOI (PYHKINI 1 BUSHAYEHHS HOPM B IIPO-
cTopax HaBeneHo, HAIPUKJIAMI, B [3, c. 766].
Hexaii BUKOHYIOTBCA TaKi yMOBU
0<fiy<fih) <[y <o,
0<K<k@u,u,T)<K <o,

vy, uy,8) = BV, Uy, 85)| < Ky (jvy — vg| + [y — ug| +[5y — 5,])
|P~l(vl) - }1(1)2)| <M, |v1 - U2| )
v (1) = v, (y)| < Ny Juy —uy| V0,48, € R, i,j =1,2,

)
ot

<M,, M3 <

2_

3*u(h)
ot?

<M,

2
<K,, K; < Tk, u;, T)
ot?

_ ‘6k(ur,uz,T <K,

)
K, <
2 ot

?v,(h)
ot?

— |0
<Ny, N, < <N, i=12,

v, (k)

0 <R < |R,(v)|<R{, 0<R) <|Ry(v)| <Ry,

0<R)< |R3(v)|sR§,

|R,(v) - Ry (w)| < () - Ry(u)| <
| Ry (v) - Ry(u)| < R? , K,K,K,, K/ =const,
i,j=12,
W), k(u,v,s), Ri(v), Ry(v), Ry(v)e CH(Q)
vt e (0,T],

(KL, (KL (K (K € L (Q7), Vi, v € Z.(20)
CrpasemyinBa HacTyIIHA TeopeMa.
Teopema. Hexait w(x,y,t) € Z — po3s’sa3ok 3agaui
(14), (15), a w™ (r,2,t) € Z" — posp’sizox samaui (18),
(19). ITpunycrumo, 110

@, 0" e WiH(Q);
ow ®w

’

W S o © L, (0, T; W™ (Q) N L,(0,T; Wi ().

Tomi icaye C = const >0 Taka, 1110 BUKOHY€ETHCA
OLIHKA

+
L, (0,T;W, (Q))

0 N
‘at(W(r,z,t) w™ (r,2,t))

*|

Jle s — MakKCUMaJibHa JOBKUHA CTOPIH TPUKYTHUKIB,
k =1, 2, 3 — cremiuab muorowiexnis MCE.

Hosenennsa. [Toxknamemo

v=w" -w,

<cs®, (21

L, (0,T5W, (Q)

n=w-w, l=w-w",(22)

me = w(x,y,t) € ZV i Vt e (0, T] 3amoBosIbHsAE YMOBI
Aw;w —-w,v) =0, VveZév, (23)
B AKiI A mae Buran (14).

Tomi BukopucTOBYIOUU cITiBBigHOIIEHHA (14), (18),
(22), (23) 1 moxJIaBIIN

v
ot
OTPUMAEMO
o’y oy N.Oy Oy oy
, +m(w';—,—/4)+ A w? =
M o) T W T T ) F AW )
2 ~
= ﬁ(a_n’a_\u) +m(w;6—w,a—w)—m(w o0 a—W)
ot2 ot ot ot ot ot

- A(w; b, ‘Z—i’) — AW, 68—‘1’) vt e (0,T]. (24)

ITosmaunmo
A(w;w,v) = W, (w;w, v) +
W, (w, v) - Wi (w;w, v) + Wy(w, v),

_ Oh Ov,,  Oh Ov,,
Wa(wsw, v) = H ( s Z’T)(ar or 5¥]+
+6_Taﬁ Q,
0z 0z

ou, 0 ou, 0
Wy(w, v) = ”r[(mzu)(&&+@+&&j+
Q

Wy,l( w, v) + Wy(w, v) +

5‘\’ oT aUT
ar or

or or r 0z 0z
Ou, Ou, \(Ov, Ov, u, ov, v, ou,
+1 + + + A= + = +
0z oOr )\ 0z oOr r or r or
oo YO0 O Oy L, [ OUy OV, | 00y Ol ) iy
r 6z r 0z or 6z or o0z
W, (w, v) = I rRl(z)l:w1 ][vljdy + I rR, (2)[w2 ][vz ]dy ,

Y Y

Wy,z( w, V) = I rR, (2)[w4 ][v4 ]dy ,

Y
W, (0w, v) = j j re,, v(iy)T (‘%T + %Tj o,
Q
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8(p(w1)) L 9p@wy)) 0 o? o
W(wz)—” ( vy Q- W, (v, 2y < n Vs L Y4 o+
‘ oz a5 =7ipe 8 g PO Zor ¥ ez
- | raw, v,dl’ 2 o0y Oy 4|
2 72 2 (25) tna J W2 dFZ S6 ||\V1||L2(Q) ot + ot +
T, Hy(Q) Hy(Q)
Orgirumo J1iBy 1 mpaBy yactusu (24) 3 ypaxyBaHHAM 5
HepiBHocti Korri-Byrsakoscskoro. 3 dopmyat (14), (20), + ||\y2||L ) % , €5 =0C5(1, Py 850,
Vvt e (0, T] maemo > O L,y
(& oy o*ng Oyy  O%n, A W, ( i =
—,—= | <p,.1 Q< 4 \V» 2 Cq ||‘V1|| »¢s = C6(1y,Pg» 8)- (26)
m(&tz ot )~ P 1” o2 ot of ’d B0t g0
, Bepyqn Jio yBaru nogHaueHH4 (14), (25), sanumiemo
o oy
PG| ol | Sy ) _Ld (0w v )
Ly (Q) Ly () ot2 ot 2dt ot ot
ow 6\|/ 9
m(w;— -m@w"; N 6\|/ oy N.Oy N Oy
m(w = —> -m(w" ;—-, —
‘ ot’ ot ot ( o 8t) P m(w" Y y) —m( % W)
L\~ (~N)\||OW; Oy, vy
< ([ () - (P 2 }d alll, o , @20 v
Id[ o ot % N ot ot ot
Otby dy, 1d
¢ = ¢ (ry, My, |—— )s W, (w sy, 2 W
o |, @y, = oo W, @5y, w) - = W @5y, v),
. Oy oy, _1d
W, (w3 W, "5, W (y,—) = ), (28)
(s w ) L(w at) 2 (W 67,‘) 3 W, (v, v)

< ”rl‘k(ﬁ,,az,f)—k(afv,af,ﬂ)‘
Q

-2 - A2 e
0wy 07y | Oy 07y
or oOtor 0z Otoz

W, (w ,\u,w)—” {(%jﬂ(%f}dg

< 63y [
= 2lwi @ | a¢ . ’ I3 ymoB (20) BuniuBae
- - 2y Py oy
o, o, (s 2 <1 o el |
¢y = Cy(ry, Ky, o {re )s ot? ot? L@ Nz @ Tl ot L@
L.(Q3) L, (Q;7) ) )
owN oy 6\|J 6\|J oy
= Oy N.- Oy ‘m[—— 1 +e 2
W, (w;0,—) — W (™ ;w,—)| < YT T d
‘ 3 (W3, — ) = Wy( e ot ot ot ot | o 0
2 2
ow" oy o _ o d
\lfz aw .oV ¥ V1 Vo
SHrc ‘U w) — v, (w )‘w + m[ H ]—’”0 M, +cr ’
5 ! W[ 1 1 2 otor ot ot ot ot |l ot |10
62 1 W N, < 2
‘ ~2 Yo Q< E l(w ’\V’W)—c7 "W"Hé(Q)’ Cy =C7(r1 9p3,g’K2)?
otoz
1. 2 =
a\v EWI(wN;\V9\V) 2 cg "\V"Hé(Q) ’ cg = cg(ro ,ngg,Kg) ° (29)
2
<3 "l”WZI(Q) ot . 2 s 3amaHol 00J1aCTi, BpaXOBYIOUN HACTYIIHY OLIIHKY
Hol) 3 BUKOPHCTAHHAM opmysu ['pina HopMu Vu € W21 Q)
c3 =c5(n,cy . ), o Mexi 0Q
2
W, (" ol o ” N 0%y, o (wN)aZWZ 0 < ||u||L2(aQ) = I u? cos(n, r)dl + I u? cos(n, z)dl +
AR ator 2 ' ata - T T, ryor,
<eg|ws) 2] Iu cos(n, r)drl’ + qu cos(n, r)dl’ =
S Cy(|Wo Ly (Q) ot . )
H,(Q) V
owy owy d ou , ou
¢, =c4(n,c, K L L B :”—u + u Q= 2“ Q<
A o e L(Q)) 6( ) ( %) > 5%
oo (5270 o (2 &
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1

SN
I (g_] (a_j gl -

Q Q

=G ||u||L2(Q) ”u"H,}(Q) (30)

a TaKOXK 3aIMCaHy Y 3araJIbHOMY BUMNAJKY HEPIBHICTh
Dpigpixca, €-HEPiBHICTb, MOKEMO 3ATTUCATU

"u"iz(n) < C2 "u”iIé(Q) + C3 ||u||iz(a§z) < C2 "u"ilg,(n) +
+C5Cy [,

C,C
<(Cy+ isl )”””:g(g) + C3Clg||u"iz(g)

©) "u"fzg @ S

(31)

OGepeMo B OCTaHHII HepiBHOCTI & TaK, 100
1-C4Cie > 0. Omxe, aya posmAgyBaHol o6acti Q
3C, = const > 0 Taka, mo Vu € W (Q)

||u||i2 @ <C "u"iI(l, @ (32)

ITincraBumo B piBHicTb (24) crriBBimHOIIIeHH (26)-
(29). ¥V peasysbraTi 0OTpUMAaEMO MicJiA BUKOPUCTAHHSA
HEpPIBHOCTI TPUKYTHUKA ||l|| < ||\|/||+||n|| , HepiBHOCTI

ab < l(a2 +b?) Ta cuisBigHOWEHD (30)—(32):
2

d|_(oy oy N.OY N

—|m| —,— |+ mw" —,y)+ W (w" 3y, y) +

dt{ [at at] w55 VT Wil v)
+ W, 1 (v, 9) + Wy, y) +

+ W, 5 (v, y) = Wa@" 3y, ) + W, (v, \v)] <

[
P Vi @)
Wy (@)
*n ? on ? 2 i
| 5 L@ i “E Wi (@) Il | YEe(0.T], (33)

Jle KOHCTaHTH Cg, C;( 3aJIeKaATh Bif TosTys Cps Pops M,,
= 1 pl pl . T o
M,, N\, Ny, R, R;, B3, ¢;, i=18.

i°

A momaTHo-BU3HAYeHUX (hOopM CIIpaBeIInBi Ha-
CTYIIHI CHiBBIJHOIIIEHHA:

2 2
n_l(@_\v a_\lsz oy oWy

+ ’

o | |0t

Ly (©)

W, w5y, v) > ("‘Vl”irg(m +"W2”ilé(9)) ’
Wy, y) 2 ¢ ("‘4’3”34712(9) + ”W"i’f(ﬂ))’ 34)

ne ¢;; = 1y min{K, Ay}, ¢y = min{ry, 1 }e;5 (A, 1) -

I3 ormiznku (33) 3 ypaxyBauuawm (34) Ta 3acTocyBaH-
HAM dopmyiu ['piHa 1m0 OIiHKK iHTerpaJsis mo y , oT-
puUMaeMo OIiHKY

ol

ot + "l"Lw(O,’f‘;WZl(Q)) s

L, (0,T;W, (Q))

6211

o &
t

ot

+
Ly (0,T; W, ()

<5

Ly (0,75W3 ()
+ ||n||L2(0,T;W21(Q)) (35)
s omiHOK HOpPM

on 621]

ot o

Oy/ZieM0 BUKOPUCTOBYBATHU yiKe Bifjomi pesysibratd [3,
c. 768]:

’

[l ® <1 8" o1y )

ll 1y @ <S8 0] 1 ) @ (36)

me S;, S, — HesKi KOHCTAHTH, 3aJIeKHi Bi Cyy, Ciq
1 HezaJie:KHl Big w, S.

o 2
Ouinku HOPM —n(x, Y, oM
ot o2

L,(©), Hé (Q) anasoriuHi orminkam (36).

(x, -) B mpocTopax

Takum umHOM, icHye KoHcTaHTa C , 3ajIesKHA BiJT
HOPM
"w"LZ(O,T; wHQ)) ”wé "LZ(O,T; W) » "wt”t "LZ(O,T; whQ)) ,
Taka IIo
o'
ot?

on
ot

+
Ly (0,T5W, (Q))

+
Ly (0,T5W, ()

< Cs* (87

+ ||n||L2(O,T;W21(Q))

I3 mepiBuocreii (35), (37) BuriuBac oriaka (21).

Teopema noBemeHa.

BucHOBOK. 3ampomoHOBaHO aJITOPUTM IT00YI0BU
HAOIMKEHOT0 y3arajJbHEeHOTO PO3B’A3KY 0CeCMEeTPUY-
HOI II0YATKOBO-KPalioBol 3aadvi AJIA CUCTeMU PIBHAHD
(isprpariii, TeruIoIepeHeCceHHA Ta IIPYKHOI medopma-
ii 13 3MIiIIAaHUMU HEOJHOPIAHUMU KPailoBUMU yMOBa-
MU Ta yMoBaMu crpsukeHHsa. OTprMaHo OITiHKY IITBUI-
KOCTI 3013KHOCTI HeIIePepPBHOI'0 32 YacOM HAOJIMKEHOTr0
PO3B’sI3Ky, IM00YyI0BAHOr0 HA 6a3i MeTOIy CKIHUEHHUX
€JIEMEHTIB.
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CIPAKY3bKI NOCNIAOBHOCTI:
NMPAMOIO TA 3BOPOTHOIO ClNNPAMYBAHHA

SYRACUSE SEQUENCES:
FORWARD AND REVERSE DIRECTION

AHoTauif.. BU3HAYEHO 30 AKX YMOB B CIPAKY3CbKiX MOCNIGOBHOCTAX S {N} 3 ix HEOGMEXEHOIO KifIbKICTIO MOX/IMBA pea-
Ni3auis an2opuTMiB NPAMO20 Ta 3BOPOTHO20 POPMYBAHHS, A TAKOX MOKA3AHO LLO BOHM 3GiACHIOTLCA 30 MPUHLMIOM MOCAI-
gOBHO20 BK/IAGHO20 e/leMeHTY i MatoTb pO32a/yxeHy 3aMKHYTICTb Big OGHI€l go HLLOI TpUBIA/IbHOI OgUHMLI Yepe3 KOHKPEeTHe

3agaHe HatypanbHe 4ncio N .

Knio4oBi cnoBa: cipaky3bka nocaigoBHiCTb, NpsIMO20 Ta 3BOPOTHO20 CHPSIMYBAHHS, TPUBIG/IbHA OGUHMLS, pO32a/1yKeHi

KiHLiBKM, 3AMKHYTICTb.

Summary. It is determined under what conditions in Syracuse sequences S{N} with their unlimited number it is possible
to implement algorithms for their direct and inverse formation, and it is also shown that they are implemented according to the
principle of a sequential embedded element and have branched closure from one trivial unit to another through a specific given

natural number N.

Key words: Syracuse sequence, direct and inverse direction, trivial unit, branched extremities, closure.

Bc'ryn Ta MOCTAHOBKA mpo6semu. Cipakysbka

mpobieMa — OfHA 3 HepO3B A3aHUX IPOoDJIeM Mare-

martukn[1], HasBaHa HA YecTh HIMEI[bKOI'0 MaTeMaTHuKa

Jlorapa Kosutariia, axuit samporonysas iy 1937 porri.

CyTb 1Ipo6sieMu 1oJisirae y (popMyBaHHI OCITiOBHOCTI

uyuceJi [2] 3a BUBHAUEHUM AJITOPUTMOM, a CaMe:

- i3 MHOKHWHU HATYPAJIBbHUX YHCeJI HOBiJIbHI/IM YUHOM
obupaemo meBHe uncao N ; AKIIO BOHO IIapHE, TO
OLINMO Horo Ha 2, a AKINO HelapHe, TO MHOKIMO
Ha 3 1 mogaemo 1 (OOMHUINIO) i BOHO CTA€ HAPHUM,
3HOBY TUJIMMO Ha JIBA, Ta 11 BHOBY MOKe OyTHU apHUM,
TO OiJIMMO HA [BA, a HellapHe, MHOMKIMO Ha TPU M
I0Ia€MO OJMHMUIII0; TOOTO TAKKM UYMHOM ROKPOKO060
00UYHCITIOIOTHCSA 3HAUYEHHS KOYKHOT0 HACTYITHOTO eJie-
MeHTy nocstitosHocTi S{N}, a6o maemo peasizartito
Bifjomoi rimore3u 3N +1;

— mporrec i GpopMyBaHHA B IIbOMY BUIIAIKY Oy/ie 3a-
BepIIEHUM Yepes Te, 0 KOJIU IIePeIOCTaHHIN ejle-
MeHT N =2 (mapHUI) TO Big0yBaeThcA MiJIeHHSA
MapHOT0 YKMCJIA Ha ABa, TOOTO OTPUMYEMO (DaKTHUHE
BHAUEHHSA [JIA IPUIUHEHHS ITpoliecy (popMyBaHHSA

nociigosHocti S{N}, 6o 3aBkau € 3aificHeHHIM
CITiBBiTHOIIIEHHA [J1A Oy/Ib AKOTO BUIIA/IKY KOJIU & = a
1 Toml MaeMo

a2§

— Ta rei (hakT Ha3BeMo MPUBIAIbHA 00UHUUA, A T1e
1 € KJIFDOUOBUI MOMEHT aJITOPUTMY IO BiTIOBiIae
ros1oBHI# ymoBi rinoresu JI. Kosnaria: axe 6 no-
YyamKo8e Yucao He O0yi0 834mo, PaHo Yl NI3HO MU
ompumaemo 00uUHULI0, & TIPO AKY caMe OIMHUII0 e
MOBa J0BEIeHO aBTOPOM B poborTi [3].

Pozp’azanna npo6semu. B manomy mociimken-

Hi IIPOIMOHYEMO CipaKy3bKy MOCIII0BHICTH CHOpPMO-

BaHy 3a ajroputmMoM 3N +1 HasuBaTu ii npamozo

CRPpAMYBAHHA, A AKIIO [IEPEHYMEPOBaTH i1 eJleMeH-

THU B 3BOPOTHOMY TOPAAKY, 1HAKIIIe KAKYUU, II0YATHU

HyMepaIio TOCJIiJOBHOCTI 3 OCTAHHBOTO eJIeMEeHTa

(TpuBiaJIBHOI OOUHUIIL) 0 IIEPIIOro, To0To 10 N , TO

e Oyae IOCIiIOBHICTh 360POMH 020 CRPAMYEAH-

KA, a AKIIO IIe 3 il 0CTAHHBOro ejieMeHTa N 3po0uMO
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I0YaTOK MPOIOBKEHHA ITOCIITOBHOCTI c(DOPMOBAHOI
3a aJICOPUTMOM 3BOPOTHOTO HAIIPAMKY 324 YMOB II[0 BH-
KOHYETHCA OTHA 13 YOTUPHOX MOKJIMBUX CUTYaIliil a60
(N —-1), un (N - 2), a6o (2N — 1), uu (2N + 1) giurbca
Ha mpu, To06TO Ie Te, 1[0 BUSHAYAE IIOCIIJOBHICTD AK
3aMKHYymY.

Anteopumm 3eopommuozo nanpamky. lle mporec
(hopMyBaHHSA ITOCITIOBHOCTI, AKUI 3IiCHIOETHCA 32 Ha-
CTYITHUM TIOPAIKOM [Iiii: unciao N Mae Te came 3HAYEH-
HA IO ¥ B IIePIIOMY BUTTAAKY(IIPAMOTo CIIPpAMYBaHHSA),
aJie Terep IiATAME yiKe Take IIPABUJIO: Y BUIAIKY KOJIU
upcyio N He OiINTBCA HAa mMpPu, TO BUHHUKAE OTHA i3
YOTUPHOX MOKJIUBUX cutyariit a6o (N — 1), uu (N — 2),
a60 (2N — 1), uu (2N + 1) ginuThCcA Ha TPH, TAJT1 3HOBY
MOJKJTMBA TaKa caMa CUTYallifd II0 iCHye BUOip omHiel
3 HUX, a8 MOKJIMBO II[0 II0 Yep3i KOKHOI 3 HUX, Ta IIPO-
IIOBXKYEMO ¥ 1aJTi HOKU HEe OTPUMAEMO OCTAHHII eJie-
MEHT, AKUU JI0PiBHIOE TPUBIAJIBHUN OOUHMUIL, OyIemMo
Ha3UBaTU QJ120PUMMOM 360POMH 020 HANRPAMKY.

PoariisineMo mekisibka mpuKIIagiB GOpMyBaHHA Ci-
PaKy3bKMX MOCITiIOBHOCTEI.

IIpu N =1, e HaTypaJIbHE YHCJIO, BUKOHAEMO
apuMeTHuH] /1ii 32 aJTOPUTMOM TIPAMOTO HATIPAMKY
g 3-1+ 1) +2|+2=1 Ta 0OTPUMAEMO CipAKy3bKY IIOCJIi-

OBHICTh TPAMOTO cripAMyBaHHA S |1 :?;,4,2,1} , e
OCTAHHIM eJleMeHTOM Oy/ie Bike TPHBiaIbHA OIUHUIA,
AK pes3yJIbTaT BUKOHAHOI il JiJIeHHA YKUCJIa caMOTo
Ha cebe. Ile o3HauUae 110 OMUHUIIA HA TOYATKY MOCJTi-
TOBHOCTI He Ta cama II0 OOQWHUIIA B Ti KiHI. [{opeuHo
IpuUragaTul 10 OOUHUIIA 3a 11 03HAYEeHHAM He € npo-
cmu.m 4uCJIOM TA BAPTO MaM ATATH TAKOX 1 IIPO Te 10
OyIb sIKe YKCJIO HYJIbOBOI CTEIIeH] € TAKOK TPUBiaJIbHA
OIVHMUIIA:

Hlami BUKOHAEMO /il 3BOPOTHOTO HANPAMKY 3a Ba-
piantom (2N +1): (2:1+1)+8=1; Ta orpumaemo
CipakKy3bKy ITOC/I/IOBHICTE 3BOPOTHLOTO CIIPAMYBAH-
HA S(1) :{1,3,1;, He 3HOBY IIOYATKOBUI €JIEMEHT Iie
OOUHUI AK HaTypaJbHEe YKCJIO0 1 TPUBIAIbLHA OTUHU-
IIA € OCTAHHIN eJleMeHT, & TAKOK CTBOPHMO 3aMKHY-
Ty CipakKy3bKy IOCJIiJOBHiCTE Ajiad N =1, 3po0uBmIn
IepeopieHTaIli}) eJleMeHTiB B S(l) :4{1,4,2, 1} , HA
S, ((Jl) : gl, 2, 4,§ ~ %Se 4),1{} , OTPUMAEMO BaMKHYTY
nocnifioswicrs S, (1):{1,2,4,1,3,1) ~ {S_(4),1,3,1}.
B mamomy BUNIaKy OMUHUIA HA TTOYATKY 1 B KiHIII ITO-
CJIIMOBHOCTI € TPUBIiaJIbHA OOUHUIIA, 4 B CEPEIUHI € K
HaTypaJjbHe YUCJIIO.

Ipu N =2 mae Oyru onHa aii: (2+2)=1 i Temep
MaeMo B IpAMoMy HampaMKy S (2):{2,1}, a xomu
neperymeposanu Gyge S (2):{1,2},1a B 3B0poTHBO-
My CIPAMYBAHHI 0TpEMAeMoO i Bapiauty (2N —1):
(2-2-1)+3=1 i BinmoBinHo maemo S, (2):{2,3,1}
Ta BaMKHYyTy mociigosHicTs: S, (2):{1,2,3,1}.

IIpu N =3 maemo

(((((((3-3+1)+2)-3+1)+2) +2) +2) -2 =1.
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S, (3):{3,10,5,16,8,4,2,1} ; a nepeopieToBaHa mOCJIi-
moBHiCcTHBiIOBiAHOGYRE S | (3) : {1,2,4,8,16,5,10,3} ~
~ {§_) (10), 3} , aIie TOH BUIANoK Koyt N = 3 i minuth-
ca Ha 3, T06T0 (3+3)=1; 3BOPOTHA MOCIIOBHICTH
mae j8a enemenTa S, (3): {3, 1} ; BIITIOBITHO 3aMKHY-
Ta Gyge raka: S, (3):{1,2,4,8,16,5,10,3,1}, aGo me
it MaTuMe Takumit BuraAn: S, (3): {§_> (10),3, 1} .

IIpu N =4 BigmoOBiAHO NpPAMUII HATIPAMOK
(4+2)+2=1 # S, :{4,2,1} i nepeopieroBanuii
S, (4):{1,2,4}, a sBoporHiii HanpsAMOK 3a BapiaHTOM
(N —-1) Oyme Takum (4-1)+3=1; a mocaigoBHOCTI
BigmoBifHo: 3BoporHa S, (4):{4,3,1} Ta samkHy-
ta S, (4):{1,2,4,3,1} ; a 3a BapianTomM (2N +1)
maemo ((2:4+1)+3)+3=1, S, (4):{4,9,31},
a paui Gyne sBoporaa S_ (4):{1,3,9,4} isamkuyTa
S, (4):{1,2,4,9,3,1}.

IlIpu N =5 npaMuii HATPAMOK

(((((5'3+1)+2)+2)+2)+2)E1
A€ MOCIIi/I0BHICTh

S, (5):{5,16,8,4,2,1} ~ {5,S_, (16)},

(hakTUUHO € YACTHUHOK IIPSAMOr0 HANPAMKY [JIA Ba-
pianTa 3 unciaoMm N =3, a 3BOPOTHUI Ja€ TP Bapi-
aury. Ilepmmit (2N -1):(2-5-1)+3+3=1 i mo-
cmigosuicts S_ (5):{5,9,8,1}, a mpyrmit (N +1):
((6+1)+3)+1)+3=1 1a maemo S_(5):{5,6,2,3,1}
1 Tperiit N - 2) : (5 - 2) +3=1 BIJITIOBITHO
S_(5):{5,3,1}, a ii saMKHyTHUX pasoM 3 IIepeopi-
€HTOBAHOI0 S, (5): {1, 2,4,7,16,5} ~ {§_) (16),5
6yme Tpu He ogmaxoBux S, (5):{S, (16),5,9,3,1f,
S, (5):{S,(16),5,6,2,3,1}, S, (5):{S, (16),5,3,1}

Ieit mpuknag HA0OYHO MITKPECITIOE IO CiPOKY3BKUX
HOCJTIIOBHOCTEHM MOKe OyTU He OHA, a OEeKUIbKaA JJIA
OIHOTrO0 ¥ TOro caMoro urciaa N Ta mo0yayBaTh iX MOK-
HO B 3aJIEIKHOCTI BiJi mOTPed CUTYyAaIlil Y KOHKPETHOTO
IiJIBOBOTO COPAMYBAHHA JOCJTIAHUKA. BipoBamxeH-
HA Iy*KOK ITPY BUKOHAHHI apu(PMeTUUHUX OIepalriii,
(hopMyIoUmX ITOCITIIOBHOCTI, 3aCBiIUy€ IIPO T€, IO IIPO-
mec meu BiATIOBigae Mporeaypi o0UncjIeHHA BKJIajie-
HHUX eJIEMEeHTIB UHCJIOBOI IIOC/IIIOBHOCTI, a uepes Iie
cipaky3vka nocsiidoenicms 3a aszopummamu ii
hopmyeanns e exaadenoro nociidoenicmio. Ilepe-
KOHAeMOC IIie i Ha IpUKJIami GopMyBaHHSA CipOKY3bKOI
nocaigoBHocTi ;jia N = 6.

IIpu N,; = 6; BUKOHyeMO KOXKHY OKpeMy apudme-
THUHy omeparriio 3a anropurmom JI. Komaria gis
BU3HAUEHHA 3HAUYEeHHA HaCTyHHOFO eJIeMeHTy;

Ny=6+2=3; N3 =38-3+1=10; N, =10+2=5;
N,=5-3+1=16; Ny =16+2=8; N, =8+2=4;
Ng=4+2=2; Ng=2+2=1;

a BKJIAJIEHICTh IIPOIeIyPU 00UMCIJIEHHA €JIEMEHTIB CH-
PaKy3bKOI ITOCJIBIOBHOCTI OHAOUYHIOIOTH COO0I0 TYKKH;

([
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IR (6) : {6,3,10, 5,16,8,4,2, 1} )
a TaKOX IIPO BKJIQJAEHICTh CBIAYHNTHL YaCTHHA eJIEMEH-
TiB AKa BI/IOBiJIac B¥Ke CIPaKy3bKUU TOCJIIOBHOCTL
IHIINUX YKCeJI, 30KpemMa:

S, (6):{6,3,10,5,(5)| a6o S, (6):{6,5, (3)}

e TaKo¥ CTOCYyeThCA I TIpW peastisanii U 3a iH-
M anropurMoM (2N —1) piiicHo maemo N, = 6;
N,-6+3=2 N;=2.2-1=3 N, =3:3=1,
a peaJtisalfia aJrOpuTMYy B JYKKaX MaTUMe HaCTYII-
HUH BUTJIAT: ((6 +3)-2- 1) +8=1 # Tomi MaeMmo
S_ (6):{6,2,3,1}, a nam, BpaxoBy:UM L0 MaeMO
TepeopieHTOBAHY B 3BOPOTHOMY HAIIPAMKY

S, (6):{1,2,4,7,16,5,10,3,6},
abo
5, (6): {5, (3).6}
TO BiKe HACTYITHA 3aMKHYTa MOCJIIJOBHICTE Oy/Ie TAKOI0
S, (6):{1,2,4,8,16,5,10,3,6,2,3,1},

S (6):{S,(5),10,3,6,S _(2)}
abo

S, (6):{S,(3).6,8_(2)}.

BrieBHenocTi B fgieBocTi ayiroputMy (popMyBaHHS
BKJIQJIEHOT MOCJTIJOBHOCTI HA/Ia€ TAKOXK M HACTYITHUMA
TIPUKJIA, peaaidyeMo ajiropuT™M (POpMyBaHHA IIOCITi-
mosHocTi S{N} mounzaroun 3 unciaa Ny = 7:

N2:(3~7+1):22; Ny =22+2=11;

N4=(11-3+1)=34; N, =34+2=1T;

vy Njy=16+2=8; N,; =8+2=4;
Nig=4+2=2; N; =2+2=1;

IIeH eJIeMEeHT MOCJIIIOBHOCTI B Hill € OCTAHHIM 1 MaeMo
CipaKy3bKy ITOCTiJOBHICTD

S, (7):{7,22,11,34,17,52,26,13,40,20,10,5,16,8,4,2,1}

mificHo c)OpMOBaHO 3a AJITOPUTMOM BKJIQITHOTO eJie-
MeHTy. SIKII0 BUKOHATH 3 eJIeMEeHTaMU ITi€l YUCIIOBOT
TIOC/TIIOBHOCTI apru(pMeTHuUHi omepaillii 3 BUKOPUCTAH-
HAM JIY?KOK B 3BOPOTHBOMY HAIPAMKY, TO OTPUMAEMO
Buxinse (mepme) umcsio N mocmigosHocri S, (N), a
OPOMOBKYIOUM [aJjli 3a aJrOPUTMOM 3BOPOTHOTO Ha-
OPAMKY BUBHAYEHI B TyKKax il

(((2:7)2)-1) 3] +5) 31,

i sBoporma mocmigosmicts S_ (7):{7,14,27,9,3,1}
me ¥ iHITI MOXKYTH OyTH BapiaHTM BHUKOHAHHA il
B [Iy’KaX (((7 -1)+ 3) + 1) +3 =1, Ta oTpuMaeMo Bif-
noBigHy nocigosricts S (7):{7,6,2,3,1}; a Momxe
6yTH TakKWii BapiaHT (7-2-2)+ 3) - 1) +3=1
i mae Bug S, (7):{7,12,4,3,1}, a omxe, mpuenHy-
I0UM iX II0 4ep3i A0 IIePeopieTOBAHOI ITOC/IIIOBHOCTI

S (7) : {1,2,4, 8,16,5,10,20,40,13,26,52,17,34,11,22,7} ;

a6o S_(7): {§(_ (22),7 } MaTUMeMO Bi[IIOBIIHI 3aM-
KHeHi II0CJIiToBHOCTI AJia uncia Ny =7

S, (7):{S_(22),7,14,27,9,3,1};
S, (7):{S.(22),7,6,2,3,1};

S, (7):{S.(22),7,12,4,3,1}.

CipakysbKi MOCJIiIOBHOCTI [JI KOKHOTO OKPEMOT0
ypciaa N MAaoTh AK MOYATKOBUI eJIeMeHT, AKUK Bif-
moBifae 3HaueHHI0 N , Tak 1 KiHI€BUI, 1[0 3aBXKIN
JIOPiBHIOE TPUBIAIBHIM omuHMIll. KigbKicTh eJ1eMeHTIiB
y TIOCJTIIIOBHOCTI JIJ1A KOKHOTO N CBOA.

JL1A KOMKHOI TIOCJTiIJOBHOCTI ITPAMOTO CIIPAMYBAHHA
B IEPEOPiIEHTOBAMY BUTJIAI MOYKYTh iICHYBaTH D032Q.JY-
JHceHl KIHYI8KU 32 3BOPOTHUMU HanpsAMKamu. B namnomy
IIPUKJIAIL MAEMO TPUHUKOBY POSTAIIYKEHICTb, [I0UNHAIOUN
3 eJIEeMeHTa 1110 BiJINOBi/Ia€ MoUYaTKOBoMY unciy N =7 .

IIpu N =16, 3a anroputm 3N +1 MaeMo BUNAIOK
KOJIY BCl €JIeMeHTH OiIATHCA Ha IBa

((((16 + 2) + 2) + 2) + 2) =1,
cipakysbKy IOC/IiIOBHICTD
S, (16):{16,8,4,2,1}
Ta 1i TIepe OpPieHTOBHUI BapiaHT
S_(16):{1,2,4,8,16},
a6o

S (16):{s_(8),16},

a 3a aJITOPUTMOM B 3BOPOTHOMY HAIIPAMKY KOJIU Mae-
MO BapiaHT mpu

(v-1: (((16-1)+3)2-1)+3)+3) =13
BiITIOBITHO OTPUMY€EMO CipaKy3bKy IIOCIiOBHICTh
S_ (16):{16,5,9,3,1}
B 3BOPOTHOMY HAIIPAMKY y AKOI CIiBIANAIOTH TiJIBKU
IepII Ta OCTAHHI eJIeMeHTH 3 ITATH. MoxkInBi i 1Kl
BapiaHTU IIOC/TIOBHOCTEN y 3BOPOTHOMY HAIIPAMKY,

30KpeMa, Mo)ke OyTM BUKOPUCTAHUIN KOMOIHOBAHUIA
miaxig 3 BUOOPOM MOKPOKOBO MOYKJIMBUX CUTYAIlill

(2N +1),(2N -1),(N -1),(N +1)

10 BU3HAYCHHA 3HAUYCHHA i1 eJIeMeHTiB a0U BiH OiJIUB-
cs Ha TpU

(2N +1),(2N -1),(N -1),(N +1),

B I[bOMY BUITAAKYy 1 € came TOH BapiaHT )OpMyBaHHSA
3a3HAYeHO]l I0CI1JOBHOCTI:

(((((((16-2+1)+3)-2—1)+3)—1)+3)+1)+3 =1
1 MaeMo:
S. (16):{16,33,11,21,6,2,3,1} ~ {16,S_ (33)],
a 3aMKHYTa IOCJIi/IOBHICTE Oye Taka:
S, (16):{S._(8),16,33,11,21,6,2,3,1} .
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B uromy mipukniagi MaeMo BUNAA0K PO3ABOEHOCTI
y 3aMKHeHIi IocJIigoBHOCTI S,

S., (16):{S.(8),16,5._ (5)}

S., (16):{s_(8),16,8_ (33)}.

PoarianyTi npukiiagu BiKe Ja0OTh MiACTABU 3pO0UTH
TIeBHI BUCHOBKH, aJie IiKaBi MOKYThb OyTH IIIeé MOMEHTHU
mpu POPMYBAHHI TIOCTIOBHOCTEH 31 3HAYHOKI KLITBKi-
CTIO Ti €JIEeMEeHTIB, 00 3 ABJIAIOTHCA HOBI €JIEMEHTH, AKI
ITIO3BOJIAIOTH 301JIBIIUTHU JIIalla30H KiHI[IBOK y 3BOPOT-
HOMY HAIPAMKY (DOPMYBaHHA 3aMKHEHOI CipaKy3bKOl
IIOCJIIIOBHOCTI, ajie e IIPollec AacTh GLILIINI e)eKT
IIPX Oro KOMITI0TEPHII peasisarrii.

BucHoBKH.

1. OguHUIA AK TBOpPEIlb HATYPAaJIbHUX YHCEJI
1 OMWHUIA AK pes3yJabraT apuMeTUdHOol mii MarTh

OPUHIIUIIOBO Pi3HI POJIi B TEOPii Uncesa AK B IJIOMY
Tak 1 0COOJIMBO IIPU PO3B’A3aHHI ITPO0IeMHU CipaKy3bKOl
THOCJTIIOBHOCTI TPO III0 ¥ CBiqYaTh Pe3yJILTaTh JAHOTO
IMOCJIIIyKeHHS.

2. CipakysbKa ITOCJTiOBHICTh 3a aJITOPUTMAMH Ta
HAIIPAMKAMU I IPUHITUTIOM 1i (POPMYyBaHHSA € BKJIA-
JIEHOI0 3aMKHEHOI0 TTOCJTIOBHICTIO AJIA KOMKHOTO HATY-
panbHoro unciaa N. HeobOMmerkeHicTb HATYpaIbHUX YH-
CceJI IOPOPKYe I11e O1IbII0T He0OMEIKEHICTI CipaKy3bKIuX
HOCJTiITOBHOCTEH MPUHANWMHI MPAMOT0 Ta 3BOPOTHOTO
HaOpPSAMEKIB, a II0sBa TPUBIAJIBHOI OMUHUII AK OCTAH-
HBOTO ii €JIEMEHTY, CBITUUTH 1 IIPO CIIPaBEIJIUBICTE BUC-
HoBKy J1. KosutaTiia mpu opMysTroBaHHI CBOET TITIOTE3H.

3. AsropuT™ (hopMyBaHHSA CIPAKY3bKOI ITOCITIIOBHOCTI
peastidye TaKoK 1 3aBEPIIIEHUIT TPOIleC MEPEKOMILIIEKTY-
BaHHA N KOMILJIEKTIB IT0 TPU 001€KTU B KOKHOMY Ha
KOMILJIEKTH TI0 JIBA TAKHX 00 €KTU B KOKHOMY HOBOMY
KOMILJIEKTOBI aJie BiKe T10 J1Ba 3 yciMa Horo 0co0TMBOCTAMMU.
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1d0oud vl BHHVE0XUd IHhUEID

OCObBbJ/INBOCTI BE3MNEKN XXUTTEJIANIbHOCTI
Y COEPI TYPUIMY

FEATURES OF LIFE SAFETY
IN THE SPHERE OF TOURISM

AHoTaWif. Y cTaTTi 3gificHeHo aHaniTUYHMil 0215g HOPM Ta 3axogiB 6e3neKkoBOI gisiIbHOCTI y cdepi Typuamy. BkazaHo, Lo
MOHATTS Ge3neku CTOCYETbCS YCiX HanpaMiB MignPUEMHMLKOI gisiIbHOCTI, 30Kpema TYPUCTUYHOI cepy. BCTAHOBIEHO, LLO 0g-
HUM i3 HOVIBAXMBILLMX YUHHUKIB Y cepi Typu3my € 3abe3neueHHst be3neyHnx HOpM gisiibHOCTi. 3abe3reyeHHs BUCOKO20 piBHsI
Ge3neqHnx HopM TypUCTUYHIX NOCY2 MPU3BOGUTL O POPMYBAHHS CeaMeHTA MOCTINHMX COXMUBAYIB | 3agOBONBHSIE iX BUMOM
B NUTAHHI Ge3reku BUKOPUCTAHHS TYPUCTUYHOI NOCTy21. BUOKpemieHo 6a30Bi YNHHUKM HOPMATUBHO-MPABOBO20 3a0e3reyeH-
HS1 giSiIbHOCTI LLj0go 6e3nexu TypuUcTiB.

KoyoBi cnoBa: 6e3neka UTTEGISNIbHOCTI, TYPU3M, MOGOPOX, Hebe3nekd.

Summary. The article provides an analytical review of the norms and measures of security activities in the tourism sector. It
is indicated that the concept of security applies to all areas of business activity, in particular the tourism sector. It is established
that one of the most important factors in the tourism sector is ensuring safe standards of activity. Ensuring a high level of safe
standards of tourist services leads to the formation of a segment of regular consumers and satisfies their requirements in terms
of the safety of using tourist services. The basic factors of regulatory and legal support for activities related to the safety of
tourists are identified.

Key words: life safety, tourism, travel, danger.

ocTaHOBKa npoo6isemu. Ha croromHi cepa Typus-

My CTajia BaroMUM CKJIQIHUKOM COITiaJIbHOI CTpa-
Teril Iep:KaBy 1 XapaKTeprU3yeThCA IIBUNKUMU TEMITaMU
posButrky. Came uepes IIBUIKI TEMITH HOTO PO3BUTKY
301IBIIYIOTHCA KUTBKICTh POOOYMX MICIlh, iHBECTUITIMHI
MPOEKTH i3 PO30YyI0BU IOTEJIBHO-TYPUCTUUHOI iH(ppa-
CTPYKTYpH (2eporiopTiB, aBTONLIAXIB, MOPCHKUX TOPTIB,
pecraBpariii IaM ATOK KyJIBTYPU, My3€eiB, BilTHOBJIEHHS
1 PO3BUTOK PEAKI[IHNX 30H), 1110 IO3UTUBHO BILIMBAE HA

MEIIKAHI[IB KPAiHU 1 TYPUCTIB Ta CIPUAE MOAATBIIOMY
PO3BUTKOBI He JIMIIIe B TYPUCTUUHIH cdepi [2; 4; 5].
PosButky chepu TypusMy COPUAIOTH Pi3Hi (DAKTOPH.
o HUX MOXKHA BiTHECTU KOHKYPEHITif0, iH(opMAaItiiHi
TEXHOJIOTI1, aBianmepeBe3eHHsA, TyPOIIePaTOPChKI ITOCITy-
'Y, IOJIITHYHI 1 COIiaJIbHI 00CTABUHU B KpaiHi, a TAKOMXK
3araJjioM MiJIBUIIEHHA PIBHA 0e3IIeKH, AKi BITHOCATHCA
10 IXHBOI JIAJIBHOCTI CAMOMIAIBLHO, 03 Iep KaBHOl ITif-

Tpumgu [1; 2; 6; 7].
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Ha croropni 3axoqu 3 migBuUIlleHHA 0€3MEKU B TY-
puU3Mi B HamIiii KpaiHi MAlTh UTU B IBOX HANPAMAX:
mo-tiepiie, 3a6e3neueHHs KOMILUIEKCHUX ITUTaHb 0e3-
ek, a To-apyre, 3abes3neueHHs O0e3mocepeqHbo 6es-
rexu TypucrtiB. Ha qymMKy HayKoBIiB, B OCTaHHI POKU
3arposa IXHbOMY JKUTTIO, 3[I0POB’I0 Ta MaWHy 3HAYHO
apocsia. Y Toi ske yac TypUCTHUUHI ipMHu, 3aIliKaBiIeHi
HacaMmIiepes] y OTpUMaHHI TpulyTKY, He HaJal0Th CBOIM
KJIIEHTaM JOCTATHBOI 1H(OpMATIlii, a TAKOkK MTPAKTUIHO
He IIPOBOLATH POOOTH 3 BUABJIEHHA MIJIBUIIEHOI He-
Oesmexu.

Anatiz ocTaHHIX JOCTIIKEeHb Ta MyOJIiKaLii.
IInranaAM 6Ge3neKU TypUSMY IIPUCBAYEHO YHUMAJIO ITy-
omikarriii [1; 2; 3]. YMOBHO iX MOKHA HOIIJIUTH HA TPU
TPynu 3a acleKTaMu TOCTiPKeHHA: CyTHICTh 0e3neKu
TYpHU3My Ta YMHHUKIB IX BIUIUBY; MeXaHi3MHu, 1110 3a-
0e3IeuyoTh HAJIEKHUI piBeHb 0e3IeKu; HOPMaTUBHI
¥ 3BaKOHOABYi aKTU Pi3HUX KpaiH Ta MIKHAPOTHUX
opramisarii.

A edpekTrBHOTO (QYHKI[IOHYBAHHSA Ta JUHAMIU-
HOTO PO3BUTKY chepy TYypHaMy HeoOXiJHA TOCKOHAjIa
cucreMa Ti 6e3meKu.

IloaBa HOBUX PUBWKIB y TypuUsMi, CIpUYMHEHA Te-
POPUCTUYHUMU aKTaMu, 30Kpema, moaiamu 11 Bepec-
s 2001 p. y CIIIA, Bukiukaia CTBOPEHHS CITeI[ialb-
Hoi Kowmicii 8i cTaysioro posBUTKy TypusMy B paMKax
BcecBiTHBO1 TypHUCTHUYHOI OpraHisaliii, METo0 AK0i OyB
aHaJIi3 1 BXKMBAHHSA 3aX0/IiB 3 MiHIMIi3aI(il pUSHKIB 1 Ha-
CJIIOKIB IX HacTaHHA. Takok Hag MUTAHHAMU 0e3lIeKu
TYypu3My IIPAIOITH BiTIOBIHI MiKHAPOIHI OpraHisa-
mii: MiskHapogHa opranisarria mpaiii, BececsiTHaA opra-
Hizalia oxopouu 3mopos’sa, Opraumizamia O0’ emHaHnx
Harmiit, MixkHapogHa opraHisaiiid ITUBLIBHOI aBialfii,
Mixxkuapomua Mopcbka opraisaiiid Ta id. [2; 4; 5].

Besmeky i 3aXuCT TYpUCTIB y Mi*KHAPOAHUX IIOLOPO-
JKax JIeKJIapyIoTh Pi3HI MIXKHAPO/IHI JJOKYMEHTH, 30Kpe-
Ma Taki: Xapria rypusmy i Kogeke Typucra, mpuitHATI
Tenepassuor acambiaeero UNWTO (Codisa, 1986 p.);
MOKyMeHTH ['aasbKoi MiMKITapJIaMeHTChKOI KOH(epeHIIil
(Higepmangu, 1989 p.); nokymenTu 9-i I'enepasibHOi
acamb6rei UNWTO(Byenoc-Atipec, 1991 p.); ['mo6ass-
HUU eTUYHUH KOJIeKC TypuCTa, MpuiHATHHI ['eHepasin-
noro acambiieero UNWTO B Cauresaro (Y, 1999 p.).

ITuranaa 6e3neKy TYPUCTUYHUX OIO0POKelt Oysiu
pegMeToM OOroBOPEeHHA Ha 6araThboxX MiKHAPOTHUX
TypuctTuuHux gopymax. Ocob6auBo IeTabHO ITi TH-
TaHHA PO3IIAmairck Ha MiKIIapjaMeHTCBKIN KOH-
(epenrrii 3 Typusmy B ['aasi (Himepnammgu) y 1989 p.
ITpuumun VII i VIII TMaaswskoi geksmapartiii 3 Typusmy
1 Tpetiii posmisi PexoMmeHpamiin KoH(MepeHIrii iJIKoM
IIPUCBAYEH] 6e3melli i BaXUCTY TYPUCTIB, TYPUCTUIHHUX
naM’aTok i o6’exriB [1; 4; 5; 6; 7].

MeTta crarTi. [Jocaigutu 0co6IMBOCTI Oe3mexu
y cepi TypusMy, 30KpeMa TYPUCTHUHUX TTOPOIKE.

Buxkiang ocCHOBHOroO MaTepiajy JOCJIiaKeHb.
Besriexka TypuCTUYHUX TOMOPOXKEN — TOHATTSA KOMII-
JIEKCHe, 0T0 BUPIIIEeHHA MOTpedye KOOPIUHAIIIT 3yCUITh
ycix cy0’eKTiB TYypUSMY: KpaiH, Cy0 €KTiB TYPUCTUUHOTO
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1 caMHX TYPHUCTIB.

He6esnexku mpupoHOTO Ta TEXHOTEHHOTO XapakK-
Tepy, BKJIIOYAIOUN HA3BUYANHI €KO0JIOTIUHI cuTyarii,
emijieMii Ta MaHAEMii, 6e31IePePBHO CYITPOBOKYIOTh
TYPHUCTIB Mif] 4ac iX I00posKeil. AKTMBHO TPOABJIAOTD
cebe i1 iHIITl BUAU HeOe3IeK, AK, HaIPUKIa, HelllacHl
BUMNAIKU, TOPOKHBO-TPAHCIIOPTHI IIPUTOIH, aBiaIliiHi
OPUTOIY, BUMIAKU 3aMOIAHHA IIKOIU JKUTTIO, 3/10-
POB’I0 Ta MailHy TYPHUCTIB y pe3yJIbTari HEeIOJIIKIB I10-
cyr. Pusukn, mos’A3aHi 3i CTPiMKMM HOIITAPEHHAM €1Ti-
meMiii Hebe3eUHNX 3aXBOPIOBAHbB, TAKOMXK € CePII03HOI0
mpo0bJIeMoI0, IK B YKpaiHi, Tak 1 3a il mexamu [2; 4; 5].

Tnaxu BupinieHHA OeAKUX IIPobeM 0e3IeuHOro
(byHKITIOHYBaHHSA I PO3BUTKY TYPUCTUUHUX ITOTOPOKELT
BUBHAYAKTHLCA y NyHKTI 67 Pexomennariii ['aaswbkoi ge-
kJaparii 3 typuamy: «I[boro MokHa JOCATTH ILJIAXOM:
— PO3POOKU i BIPOBAPKEHHSA Y JKUTTA HOPM 0e3IeKun

IUIA TIOJTOPOIKEI 1 TYPUCTUYHUX TepeOyBaHb;

— iH(opMyBaHHA TA IPOCBITH I'POMAJICHKOCTI;

— CTBOpPEHHA IHCTUTYI[IHHUX PAMOK /1A BUPIIIEHHA
mpo06JieM, OB’ A3aHUX 3 6e3IIeK0I0 TYPHCTIB, 30KpeMa
B eKCTPEMAIbHUX CUTYAIAX;

— MIKHAPOIHOTO CHiBPOOITHUIITBA HA JBOCTOPOHHBOMY,
perioHaIbHOMY, CyOpPEerioHaJILHOMY, MI3KPErioOHaJThb-
HOMY Ta CBITOBOMY PiBHAX».

3axoau i3 3abesnedeHHA 0E3MEKU TYPUCTIB PO3PO-
OJIAIOTHCA 3 YPaxXyBaHHAM TAK 3BAHUX «(DAKTOPIB pU3H-
Ky». Ikignauei unaHuky (haxTopu pUsUKy) y TypusMi
KJIacu(iKOBaHI HACTYITHUM YHHOM: TPABMOHEOEe3ITeKa;
BILJINB HABKOJIMIITHLOTO CEPEI0OBUIIA; ITOMKEeKOHebe3-
meka; 6iosroriuni (paKToOpu BIUIUBY; IICUX0(]izioToTiaHi
HaBaHTAMKEeHHA; He0e3eKa BUITPOMIHIOBAHb; XiMIUH1
(bakTopU BILIMBY; IMiIBUIIIEHA 3AIIMJIEHICTh 1 3arasoBa-
HICTh Ta iHImN YNHHUKU [2; 4; 5].

OcHOBHI IIpaBW/Ia MOBEXIHKH TYPHUCTIB
y TPaAHCIOPTi
Ilpasuna nosedinku mypucmis
nid uac nodoposceti (6 asmobyct)

ITacaxkupam 3a00POHAETHCA:

1. ITepeBosuTu 6arasx, 1o BEJIOYAE B cebe BUOYXOHEe-
0esneuHi, BOTHeHe0e3euHi, HAPKOTUYHI, ICUXOTPOITHI
pedyoBUHY, rocTpi abo pikydi nmpeaMeru (6e3 yrnaxyBaH-
HA a00 YOXJIiB, IO 3am00irarTh 3aIIOMIAHHIO IITKOIHN
macasKrpam), BorHeIlajibHa 30pos 6e3 HAaABHOCTI I0-
3BOJIy Ha HOT0 HOCIHHA ¥ 6e3 40oXJIiB (KoOypH), a TAKoXK
1HIIT TIpeIMeTH i PeYOBUHU, AKI ITiJ] Yac mepeBe3eHHA
MOKYTb 3aTIO[IIATH KOy TacaKupam abo eKinaky, uu
BUKJIMKATH YIIKOKEHHA a00 3a0py/THEHHA TPAHCIIOPT-
HOT0 3ac00y, 6arasky.

2. ITig uac pyxy aBTofyca KaTeropuaHo 3a60POHAETE-
¢s1 6e3 HeoOXIJHOCTI BCTABATH 31 CBOIX MICIIh 1 XOUTH II0
camoHy aBTo0yca, CTABATH HOTaMU Ha CUIiHHS,

3. 3a00pOHAETLCA BUTUKATHCA B JIIOKU i1 BIKHA aB-
ToOyca, AK il Yac pyXy, TaK 1 IMif] 4ac CTOAHKH;

4. IITo6 yHUKHYTHU TPaBM 1 OWIIKiB TypHcTaM Ka-
TEropuYHO 3a00POHAETHCA CAMOCTIHHO BKJIIOUATH,
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B aBTOOyCI KAITATUIBHUK 1 KOPUCTYBATUCA HUM IIif
yac pyxy aBTo0yca;

5. BigkpuBatu Bepi 10 IIOBHOT 3yTUHKU TPAHCIIOPT-
HOTO0 3200y, 3aBayKaTH IXHLOMY BIJKPUTTIO 200 3aKPUT-
TIO, a8 TAKOK BTPYYATHUCA B KEPYBAHHS TPAHCIIOPTHUM
3aco00M;

6. Onmparuca Ha JBepi TPAHCIIOPTHOTO 3aco0y;

7. KopucryBarucsa aBapiiiHuM yCTaTKyBaHHAM TPAH-
CIIOPTHOTO 3aco0y B CUTyAaIlil, KOJIU Ile He 3arpPOKye
3[00POB’I0 JIIOIEl;

8. BukungaTtu npeaMeTH y BiKHO TPAHCIIOPTHOTO 3a-
co0y;

9. 3aBmaBaTu IIKOIy TPAHCIIOPTHOMY 3aco06i i fioro
yCTaTKyBaHHIO;

10. 3acmiuyBaTy Caj0H TPAHCIOPTHOIO 3ac00y;

11. 3abopoHseThCA BIABOIIKATH BOIISA i/ YaC PyXy;

12. 3a00poHAETHCA KJIACTH Ha 0ara ki IOJIKHU IIif| CTe-
JIero aBTo0yca BayKKi mpeaMeTH (IJIAIIKYA, BUPOOy 3 MeTa-
JIy ¥ CKJIa) — BOHH MOKYTb BUITACTH IIiJT Yac pyXy aBTo-
Oyca if TpaBMyBaTH JIIOJIel, 1110 Tiepe0yBaioTh B aBTOOYCI;

13.3a60pOHAETHCA KyPUTH B CAJIOHI aBTOOyCA;

14. 3a60poHAETHCSA POSMUBATH Iif] YaC PyXy aBTO-
Oyca B cajioHi aBTOOyca; COUPTHI HAToi, mepedyBaTu
B CTaHi 0yIb-AKOTO CTYIIE€HA AJIKOTOJILHOTO CITAHIHHSA,
1 CTBOPIOBATU HE3PYYHOCTI JIJIA 1HIITUX MACAKUPIB;

15. 3abopoHsAeTbCA 3aIUIIATH 6€3 JOTYIALY KOIITOB-
Hi peui (doroamaparu, Bizeo-, ayTi0TeXHIKY, IPOIIIi i
iH.), MU He HeceM Bi/ITIOBiJTAJILHOCTI 3a 1XHIO 6e3IIeKy;

16. IIpu ouikyBaHHI TPAHCIOPTHOIO 3acO0y ¥ Iic-
JIA BUXOJIy 3 HBOTO ITepe0dyBaTy Ha Kparo MOCATKOBOTO
Maimanunka abo Ha Kpaw TpoTyapy;

17. 3a60pOHAETHLCA ITiJT YAC CTOSHKN TPAHCIIOPTHOT'O
3aco0y IIepexXOqUTH TOPOTY B HEIPUCTOCOBAHOMY IIJIA
IIHOT'0 MIiCITi;

18. BigmoBigaibHICTE 3a 3aXBOPIOBAHHSA, 1110 BUHU-
KJIM B yYaCHUKa aBTOOYCHOTO Typa BHACJIIOK HEO-
TPUMaHHA HUM IIPABUJI 0COOMCTOT Oe3TEeKU i1 OXOPOHU
3[0pOB’sA, Hece 0COOMCTO TypUCT abo HOro 3aKOHHUH
IpeICTaBHUK.

Ilpasuna nosedinku mypucmis
nid uac nodopoxceti 1imaxom

ITig uyac mepesibOTIB acaKUPHU 30008’ A3aHI:

1. Bessacrepe:kHO BUKOHYBAaTH 00I'PYHTOBAHI BIMO-
M 1 peKoMeHaallii KOMaHaupa MOBITPAHOTO Cy/IHA Ta
YJIEHIB eKiNaxy;

2. PoaminyBaTu py4yHy HOKJIAXKy Ta 0COOMCTI pedi Ha
CIIEeIliaJIbHO BiIBEIEHUX MICISIX, 3a3HaUYeHnX O0PTIIPO-
BIITHUKOM;

3. HoTpuMyBaTHUCA 3araJIbHOTIPUNHATAX TPaABUJI
MOBEIIHKU B I'POMAACHEKUX MICIIAX;

4. ITpucreOHyTH TIPUB A3HI PeMeH] IIPU BKJIIOUEHOMY
Ta6s10 «3acTe0HITh peMeHi» i (3a BKa3iBKOI0 KOMaHampa
eKilTaKy) 3aJIMIIaTH IX 3aCTeOHY THUMY;

5. 36epiraTy JUCIIUILTIHY 1 TOPA/IOK.

Ilacaxcupu maroms npaso:

1. BumaraTu HaaHHA BCiX MOCJIYT, IepeadadeHux
yMOBaMHM [OT0BOPY TIOBITPAHOTO II€pEeBE3eHHA, 3a3Ha-
YeHUMU Ha OJIAHKY aBiaKBUTKA;

2.V BUMagKy, AKIIO iX sKUATTIO, 3OPOBT0 260 0CO6H-
CTOI TITHOCTI 3arposkye HebesrmeKa — 3BepTaTUCA JI0 ITpa-
I[IBHUKIB aBiaImliIIIPUEMCTBA Ta BUMATATH Y HUX 3aXUCTY.

Iacaxcupam 3aboporsemobes:

1. CrBoproBaTH CUTYAIlil, 1110 3aTPOKYIOTh Oesrerti
TIOJILOTY a60 KUTTIO, 3J0POB’I0 TA 0COOUMCTIH TiAHOCTI 1H-
IIUX MTACAYKUPIB, a TAKOXK aBiallepCoOHATy — TOMYCKaTH
10 BiJTHOIIIEHHIO JI0 HUX OyOb-AKYy 00pasy — CJIOBECHY
abo ¢isuuHy;

2. B:kuBaTH aJIKOTOJIBHI HATIOI, KPiM THUX, 110 Oyau
3aIIPOIIOHOBAaHI HA 6OPTY MOBITPAHOTO CYAHA;

3. Kypuru Ha 6opTy JTiTAKa IIPOTATOM YCHOT'O TIOJIBOTY;

4. BukopucToByBaTH aBapiiiHO-pATYBaJIbHE 00J1a-
HaHHA 0e3 BiAIIOBITHUX BKA31BOK EKIMAXKY;

5. KopucryBaTucs eJIeKTpOHHUMU ITPUJIAIaMH i 3a-
cobaMu 3B’'ABKY Mif] Yac PYJIFOBAHHSA, 3JIbOTY 1 TIOCAIKU
JIiTaKa;

6. CTBoproBaTH yMOBM, HEKOMMOPTHI [JIA PEIITH
MACaKUPIB 1 TIePEIIKOPKAI0TH POOOTI WIEHIB eKIIaKy;

7. IlcyBaTu MaiiHO aBiamignpreMcTBa Ta/ab0 BUHO-
CUTH H0T0 3 6OPTY JIiTaKa.

Typucru, AKi puOyBaroTh B KpaiHy YU MicIlieBicTh
TUMYaCOBOTO MepeOyBaHHA, MOBUHHI HEYXUJIBHO CJTi-
JyBaTu IpaBUjiaM 1 3aKOHAaM, SKi ITPOITMCAHI B TaHIN
MICIIE€BOCTI.

30ebinvuLo20 mypucmu 30608’43y10MbCA:

1. IloBakaTy HaIiOHAJIBHI 1 PEJIrifiHI MOYyTTA
MICIIEBOT'0 HaCeJIEHHs, TaK caMo AK 1 1IHIIUX 0ci0, AKl
nepebyBaloOTh y 11iii KpaiHi;

2. [lorpuMyBaTHCA IPABUJI OBEOIHKU B rpoMaj-
CBKUX MICIIfIX, a TAKOK BHYTPIIIIHI TPABUJIa, BCTAHOB-
JIeH1 y IpuiMarodiil B KpaiHi ycTaHoBi (roTeJti, ToIIo);

3. JoTprMyBaTrucaA 3aKOHIB i 3BUUAaiB KpaiHU Iiepe-
OyBaHHA,

4. ITigropATHCA 3aKOHHMM BMoraM oQiliiHuX gep-
JKaBHUX MTPECTABHUKIB OPraHiB BJIAAU Ta YIIPABIIHHA
(110J1i11i1, MUTHMIII, TOIII0);

5. YV pasi BUHUKHEHHS KOHQIIKTY 3 oimifinumu
IpeICTaBHUKAMU OPTraHiB BJIaU Ta YIIPABJIIHHA He
BCTYIIATH B [I0JIEMIKY 1 HeraifHo 38'A3aTuCA 3 IIPeACTaB-
HUKaMU TPUAMAaI0U0i CTOPOHU.

Typucmam 3a60poHsEMbCA:

1. O6paskaTy HAIIOHAJIBHY, PEIIriifHy Ta 0COGUCTY
TIIHICTB BCiX 0Ci0, AKI MPOKUBAIOTE B KPaTHi ITepe0yBaH-
Hs1 Oy/Ib-AKOI0 (POPMOI0 TOBETIIHKN — JTi€F0, MOBOIO, TOIIIO;

2. BucnoBnoBaru, IIy6IIiKyBaTH, IOMINPIOBATH,
a TaK0K BBOBUTHU B KpaiHy Oyab-AKi Marepiajiu, 110
raHBOJIATE ICHYIOUHM B KpaiHi Jiafl, BUIIE KEPIBHUIITBO
KpaiHu, CIIPAMOBAHI TPOTU OCHOB JIEPKABHOCTI, a Ta-
KOK IPYKOBaHi, KiHO, BiJleoMarepiaiu, TOIIO;

3. BikuBaTy ciupTHI HAIIOI, & TAKOXK 3 SABJIATHUCH
Yy HETBEpPE30My CTaHi B FPOMAJICBKUX MiCIIfAX.

4. ®ororpadysaru OymiBIIi i CIOPYAU AeprKaBHUAX
ycTaHoB 6e3 HaABHOCTI CHEI[iaJILHOTO I03BOJIY.

HeBuronauua maHux BUMOT 3[[aTHE COPUYNHUTU
BUHUKHEHHS CepHO3HUX HACJIIKIB, BIAMOBIIAIBHICTD
3a fAKi B I[LOMY BUIIAJIKY ITLJTKOM 1 ITIOBHICTIO JIATAE HA

typucra [1; 2; 4; 5; 6; 71.
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Cutig mam’ATarwy, 110 BiIIOBIIHO 10 HOPM MiXKHAPOL-
HOT'O IIpaBa, 0co0u, 110 He BOJIOMIIOTH IUILIOMATUYHUM
IMyHITETOM, [I0 YMCJIa AKUX HAJIEIKATh 1 TYPUCTH, 3a BCi
ITPABOIIOPYIIIEHHSA 1 3JI0UMHU HECYTh BiJIOBIIAJILHICTh
BI[IITOBIAHO /10 3aKOHOJABCTBA Ti€l KpaiHU, HA TEPUTOPIl
AAKO1 0yJI0 CKOEHO CYCITLIIbHO He0e3levuHe TiAHHA, He3aJIeK-
HO BiJI rpoMafsIHCTBA 0C00H, sIKa fioro Bumamia [1; 2; 3; 5].

Ha dopMyBaHHSA IICHX0JOTIYHOr0 KJIiMaTy BILJIH-
BAIOTH IICUX0(i310I0TIUHI YNHHUKA PUSUKY: (DisuuHi
Ta HEPBOBO-IICUXiYHI IlepeHaBaHTAKEHHA, YCYHEeHHA
SAKUX I03BOJINTH CHOPMYBATH ITO3UTUBHUI MIKPOKIiMAT
B TYPHUCTUYHIN IrpyIi.

Bunyuennsa abo sHUMCEHHA 8NAUBY NCUXOPIZL00-
2IUHUX YUHHUKLIB PUSUKY 00CA2AEMBCA:

— PpallioOHAJIBHOO TTO0YI0BO0 MTPOrpaMu 00CIyTOBYBAHHSA
TYPHUCTiB, TpadikiB MepeMilleHHA 32 MaPIIPYTOM,
1[0 epedavarTh HAJIEYKHI YMOBH /1A HOPMAJIBHOL
JKUTTETIAIBHOCTI JIIOAUHY (CHY, MPUNMaHHA 1K1,
3aJI0BOJIEHHA CAaHITAPHUX 1 TTOOYTOBUX TT0TPED);

— BpaxyBaHHAM IICUX0(]i310JIOTIUHUX 0COGIUBOCTEH

TYPUCTIB T[T uac (POPMyBaAHHA TYPUCTCHKOI TPYIIH;
— DOTPUMAHHAM ePrOHOMIYHUX BUMOT /10 TYPUCTCHKOTO

CIIOPAKEHHA 1 1IHBeHTaps, 1[0 BUKOPUCTOBYETHCHA,

TPAHCIIOPTHUX 3aC00iB, MEOJTIB.

s okpeMux TypiB BApTO BUMATaTHU BiJi TYPUCTIB
MEeIUYHOI JIOBIIKU BiJT JIIKAPA, 110 HiATBEPIIKYE MOXK-
JIUBICTH 3IiHCHIOBATU TAKy MOI0POXK [3; 5; 7].

BucnoBku. Bapro 3ayBaskutu, 1110 MUTaHHA 6€30EKT
y cepi TyprsMy Hag3BIUAHO HIMPOKI Ta PI3HOILIAHOBI.
IlepeGyBatoun B HEBHALIOMOMY CEPEIOBUIIT, AKE BiIPI3HSA-
€THCA Bif MICITA IOCTIMHOIO IIPOYKMBAHHSA, AKTUBHO BijI-
TOYMBAIOUH, TYPUCT ITOCTIHO 3HAXOUTHCSA IIiJT BILTMBOM
Hebesrmeunnx YMHHUKIB. Tomy, 1A eheKTUBHOTO (DyHK-
IIOHYBaHHSA Ta JUHAMIYHOIO PO3BUTKY Cepu Typusmy,
Heo0XiIHAa JOCKOHAJIA cucTeMa 11 0esrieky. 3adesleueHHsa
0e3ITeKn TYPUCTIB MOBUHHO 3TIHCHIOBATUCA TOYNHAKOUN
BIiJ] TYPUCTUYHOI JIOKALTIT 1 3BaKIHUYOUM IEPIKaBHIMU Opra-
HIBaITiAMH, 1110 PETYJIIO0TH MiSJIbHICTh TYPHUCTHUUHOI ChepH.
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AHTIINCbKI NOETU-POMAHTUKU O3EPHOI
ILKOJIN: «MOE3IA YSABU» B ICTOPUYHOMY
TA BIOTPA®IYHOMY KOHTEKCTI

LAKE SCHOOL ENGLISH ROMANTIC POETS:
“POETRY OF IMAGINATION” IN A HISTORICAL
AND BIOGRAPHICAL CONTEXT

AHoTauif. Bctyn. @opMyBaHHS HOBOI eCTETUYHOI Teuii — aH2/IICbKO20 POMAHTU3MY, «CTAPLUMMU» NPegCTaBHUKAMM SKOI €
noetu O3epHoi LWKo/M, BigbyBanoch B yMOBAX GOKOPIHHMX CyCMiIbHO-MOAITUYHMX 3MiH. IXHi CYCMiIbHO-MOMNITUYHI T eCTeTUYHi
n0275gn MPOTA20M IXHbO20 KMTTS 3HAYHO 3MIHUANCh. Y 3B'A3KY 3 LM NOCTAE HEOOXIgHICTb qoCaignTh gxxepena gopmyBaHHS
IXHIX MepBUHHMX MO2AGIB TA LWAAXM I NPUYMHU IXHbOI eBOJIOLiT.

Merta. MeToto CTATTi € BU3HA4EHHS BIIMBY CYCriIbHO-NONITUYHOI cuTyauii Ta bio2pagdidHix 0bCTaBMH Ha GOPMYBAHHS ec-
TeTUYHUX | CYCNINIbHO-NONITUYHUX MO2/IAGIB AH2MINACLKMX M0eTiB-POMAHTHKIB O3€pHOI LKO/IN.

Marepiann i meTogu. Matepianamm gocaigxeHHs € npaui 3apybikHMX Ta YKPAIHCbKMX BTOPIB Y LAPUHI NiTepaTypo3HaB-
cTBa 1a 6i02padiyHNX GOCigKEHD.

Y poboTi BUKOPUCTAHO icTopu4HMii i bioepadiyHmnii MeTogn gasi BUSHAYeHHs YMOB, Y SIKUX POPMYBA/IMCb eCTEeTUYHI Ta
COLaNbHO-NONITUYHI N02/1gK 1oeTiB O3epHOI LWKOM, a TAKOX MeTog NiTepaTypo3HABY020 AHAMI3Y /ISl BUCBITIEHHS BigMiH-
HoCTeNi y no2nagax Bopgcsopra Ta Konpigxa.

Pe3ynbTatu. Y HAyKOBI¥i CTATTi OMMCAHO CYCMiIbHO-NONITUYHE, GioepagiuHe Ta iHTeneKTyanbHe MigypyHTS, Ha KoMy popmy-
BA/IMCb eCTeTUYHI Mo2/1gu aH2AINCbKMX MOoeTiB-poMaHTHKiB O3epHoi Wwkoam: Binbama Bopgcesopta, Cemioena Teinopa Kospig-
a Ta Pobepta CayTi, @ TAKOX PO3KPUTO BIGMIHHOCTI y nigxogax BopgcBopTa Ta KoApigya go MOHATTS «ysiBa».

[NepcriekTnBu. Y noganbLimx qoCAIgMeHHAX POMOHYETLCA MPOCTEXMTI eBOIOLII0 eCTETUYHMX | COLIANbHO-NOMTUYHMX N0_/1S-
giB roetiB O3epHOI LIKO/M B 3ICTAB/IGHHI 3 eBOJIIOLIEI0 MO2AAGIB MOETIB iHIWMX LK M0e3ii aH2IMCbK020 POMAHTU3MY. [10 iHLIMX
NepcreKTMBHNX HANpPsMIB MOXHA BigHeCTV goCnigxkeHHs 1) BIMBY igeit HiMeLibkux TeopeTuKiB Nitepatypu ®pigpixa Ta ABycra
Binbeenbma LLinezenis, ii pinocogis-igeanictis IMmanyina Kanta Ta ®pigpixa Binbeenbma LLlenninea, a TAkox 6pUTaHcbkmx Ginoco-
i [esiga faptni, EgMyHga bepka i [xopgxa bepki Ha ecTeTnyHi no2sign Konpigxa; 2) BigMiHHOCTe y nigxogax Kospigxa ta
Bopgceopta go yasw i TBopyOCTi; 3) BanBY [lopoTi BopgceopT Ha noesito Binbsiva BopgcBopTa Ta Koapigika; 4) wasxis i cnocobis
TBOPYOI CriBMpaLyi, 0cobaMBO 3 027151y HA CXWAbHICTb KOAPIgXKa go AiTepaTypHOi CRiBrpavi B «Tpivikax»: cnoyatky 3 Pobeptom Ca-
yTi Ta PobepTom JloBeniom, noTim 3 Yapazom Jlemom i Yapisom JInoigom, a Takox 3 Binbsimom BopcgsopTom i [lopoTi BopgcBopT;
5) iHTeneKTyanbHO20 cepegoBuLLa bPICTOIS Ta IHLIMX MICT i MiCLIeBOCTed, 3 sikuMu NoB::A3aHa bioepadis noetis O3epHOI WKOAM.

Knio4oBi cnoBa: pomaHT13m, PaHTasis, ysiBa, iHTeeKTyanbHuii kAiMat, pagukaniam, KOHCepBaT13m.
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Summary. Introduction. The emergence of the new aesthetic movement of English Romanticism, with the Lake School poets
as its «senior» representatives, had been taking place amidst fundamental socio-political changes. Their socio-political and
aesthetic views underwent significant transformations in the course of their lives. In this context, a need arises to investigate
the sources of their initial views, as well as the paths and reasons for their evolution.

Purpose. The purpose of the study is to determine the impact of the socio-political situation and biographical circumstances
on the development of aesthetic and socio-political views of the Lake School English Romantic Poets.

Materials and methods. The research materials include works by foreign and Ukrainian authors in the fields of literary stud-
ies and biographical research.

The study employs historical and biographical methods to identify the conditions that shaped the aesthetic and socio-
political views of the Lake School poets, as well as the literary analysis method to highlight the differences in the views of
Wordsworth and Coleridge.

Results. The article describes the socio-political, biographical, and intellectual background that shaped the aesthetic views
of the English Romantic poets of the Lake School — William Wordsworth, Samuel Taylor Coleridge, and Robert Southey, and
reveals the differences in Wordsworth’s and Coleridge’s approaches to the concept of «imagination».

Discussion. In further research, it is proposed to trace the evolution of aesthetic and socio-political views of the Lake School
poets in comparison with the evolution of views of poets from other schools of English Romanticism. Other promising research
directions include: (1) investigating the influence of German literary theorists Friedrich and August Wilhelm Schlegel, and idealist
philosophers Immanuel Kant and Friedrich Wilhelm Schelling; as well as British philosophers David Hartley, Edmund Burke, and
George Berkeley on Coleridge’s aesthetic views; (2) examining the differences in Coleridge’s and Wordsworth’s approaches to
imagination and creativity; (3) exploring Dorothy Wordsworth’s influence on the poetry of William Wordsworth and Coleridge;
(4) analysing the ways and methods of creative collaboration, especially considering Coleridge’s tendency for literary collabora-
tion in «triads»: first with Robert Southey and Robert Lovell, then with Charles Lamb and Charles Lloyd, and also with William
Wordsworth and Dorothy Wordsworth; (5) investigating the intellectual environment of Bristol and other cities and locations

associated with biographies of the Lake School poets.

Key words: romanticism, fancy, imagination, intellectual climate, radicalism, conservatism.

Hoc'ranomca npo6iaemu. PopMyBaHHA HOBOI
ecTeTHYHOI Teuil — aHIIiHCbKOr0 POMaHTU3MY,
«CTapIINMU» IPEICTABHUKAMU AKOI € moetu O3epHOi
IITKOJIY, Bi0yBaJIOCH B YMOBaX JOKOPIHHUX CYCITiJILHO-
ostiTuanHuX 3MiH. IXHi cycHibHO-TIOTITHYHI Ta ecTeTHy-
Hi TIOTYIAIN ITPOTATOM TXHBOTO KUTTS SHAYHO 3MiHUJIUCH.
Y 3B’sI3KY 3 IMIM I10CTae HeoOXiqHICTh TOCTITUTH FKepesa
(hopMyBaHHS IXHIX IEPBUHHUX TIOTJIAIIB TA MUJIAXA U
OPUYNHU IXHBOI €BOJIIOLIIT.

Anajtia ocTaHHIX HOCTiMKeHb i myOiikaii.
OcTaHHIM YacoOM YKPAIHCHKI JOCTITHUKNA — 30KpeMa
JI.M. Kopuinsesa, O.B. I'opaosa, H. Pomanumus,
O. KiT — akTUBHO JOCTITKYIOTh TBOPUICTS 1ToeTiB O3ep-
Hol mkostu, ocobuBo P. CayTi ta C.T. Koopimka. Pasom
3 TUM, TIpobJieMaTuKa (GOPMYBAHHSA IXHIX COITIATIBLHO-
MMOJIITHYHUX Ta €CTEeTUYHUX MOTJIAMIB He € OCHOBHUM
HAIPAMOM iXHBOI POOOTH, IO ByMOBJIIOE€ HEOOXITHICTh
IOCJIITUTU BILUIUB CYCHIJIBHO-TIOJIITUYHOI CUTYAIlil Ta
GiorpadiuHux 06CTaBUH Ha X (DOPMYBAHHA.

MeToI0 cTATTi € BUBHAUEHHSA BILJIUBY CYCITiJIBHO-
MOJIITUYHOI cuTyarrii Ta 6iorpadgiuyHux o6CTaBUH Ha
(hopMyBaHHA €CTETUYHUX 1 CYCITIIIBHO-TIOTITUIHUX
MOTJIAIB aHTJIIHCHKUX MMoeTiB-poMaHTHKIB O3epHoi
IIIKOJTH.

Marepianu i MmeTogu. MarepiajiaMu JOCTIIKeHHA
€ TIpalli 3apy0iKHUX Ta YKPATHCHKUX aBTOPIB y IapUHi
JTiTepaTypo3HAaBCTBA Ta 6GiorpadiuyHUX MOCITiKEeHb.

Y po6oTi BUKOPHUCTAHO iICTOPUUHMUI 1 Giorpadiunmii
METOI! [/ BUSHAUEHHA YMOB, Y AKUX (DOPMYBAJIUCH
eCTeTUUYHI Ta COL[1aJILHO-IIOJIITUYHI IIOIVIAAU II0eTiB
O3epHOI IITKOJIN, 4 TaKOK METOT JIITepaTypOo3HABUOTO
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aHaJIi3y AJIA BUCBITJIEHHA BIIMIHHOCTEH y MOTJIAaX
Bopnceopra Ta Kospimxa.

Buxkaan ocHoBHOro Mmarepiainy. lo «OsepHoi
IIKOJIM», 3 JIeTKoI pyku kputuka Edinburgh Review
®pencica Ixeddpi, BimHocaTs Binmeama Bopacsopra,
Cewmroena Teitstopa Kospimka ta Po6epra Cayri. 38’s3-
K1 MDIC MU I1oeTaMu MaJId ITPOTATOM IXHBOT'O JKUTTS
BEJIbMU PiI3BHOMAHITHUN XapaKTep: 1 TBOPUYUIA, 1 TOJTi-
TUYHWI, 1 CIMeHHUIA, 1 APYKHIl, 1 CyTo reorpadiunmii.
Ile mae mpuBig yBaskHiIIe pPO3TIAHYTH OGiorpadii mux
MOeTIB y IXHbOMY B32€MOB3B'SI3KY. ¥YCi BOHU HAJIEIKAIU
IO CepeIHBOro Kiacy: BopacBopT HApoauBCeA B POIMHI
opucra, Kopimx — Bikapia Ta QUpeKTopa IIKOJIM,
a CayTti — B pomuHi TOpriBid TKaHUHAMU. BopaceopT
i fioro cectpa oporti, Cayri, Konpimx Ta ixHi mpy-
JKUHU 11 My3u — cectpu ['aruurcon i @pikep — Oyiiu
cuporaMu abo HaAMiBCUPOTAMU, AKI BTpATWiu 6aThbKa
Yy MaTHu B paHHbOMY ,HI/ITI/IHCTBi, BTpaTUJIn BHaCJIiHOR
OBOTO CBOE CTAHOBUIIE B CYCITIJIBCTBI Ta BiTKHYJIUCA
3 (pimancoBumu Tpyauomamu [1, crop. 13]. Tpoe moeris
Oysiu GJIMBBKI 3a BIKOM 1 B I0HOCTI T4 MOJIOJIOCTI MaJIu
IeMOKpPATHUUHI IorIAau. TpuMaodnck pa3oM, BOHH, AK
3MA€ThCA, HAMATraJIUCh BIATBOPUTH [JIs1 cebe CiMenHmit
cokiit. Ixuiit (hinancoBuit cTaH, 0COBIMBO B MOJIOLOCTI,
OyB Iy:Ke XUTKUM, 1 GLIIbII-MeHII cTabijTi3yBaBcsA, KOJIu
Boppcsopr omep:kas criagok, a Cayri Ta Kompime —
HEBEJIMKI PeHTHI BUILJIATH BiJi 6araTux apysiB.

ITpu upomy 1tikaBo BimgHauwuTwH, o O3epHa IIKOIA
sapoauiaach nasiexo Big O3epHOro Kpaw: Ha ITiBIeHHOMY
saxoni Aurii, B okonnnAax Bpicrosisa Ta Bara, cepen
MaboBHUUMX mmarop6is Keaurok-I'is. JIume uepes
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KUJTbKA POKIB IOETHU OQUH 32 OJTHUM MepebepyThCcA JI0
Osepuoro kparo: crrouatky Bopacsopt i Kospimx, a mo-
TiMm 1 CayTi, Ha AKOTO JISKe TATAP YTPUMAHHS BEJIUKOI
POIUMHY BHACTIIOK podcTaBaHHA Kopimka 3 qpy:KIHOIO.

Hanpuxinmi XVIII crositra Bar 6yB uu He Haiimo-
HIIIUM KypopTHUM MicToM Besukoi Bpuranii, kymau
OPUI3AUIN Ha BiIIOYMHOK apUCTOKPATU, AKI BTOMHU-
auck Big JIoHAOHA Ta JKUTTA y BiiTaJIEHUX MOMICTAX.
Pozramosanuii y 18 kM 3axiguiire Ha 6epesi Mopsa
Bpicross 6yB ofHMM 13 HAHGIBIIIUX TOPTIB TAa BXOIUB
0 IIATIipKM HaiOLIbmux mict Arraii [2]. Bpicroab-
CBHKI1 KYTII[i OTHUMU 3 MEPIIUX 3aITPOBAIUIN TAK 3BAHY
«TPUKYTHUKOBY TOPTiBIIO»: 3 Bpurauii BignmpaBisaiu
B AQpuKy TKaHWHM, MeTaJIeBl BUPOOU Ta 3600, BUMi-
HIOBAJI TOBApU Ha pabiB, AKUX IIPOAAaBaJIi Ha IJIAH-
Tarfii Ha ocTpoBax KapmnbcbKkoro Mops, i 3aKyII0BY BTN
TaM IyKOp, TIOTIOH 1 6aBOBHY, AKI mtocTadaiu B €Bpo-
moy. I{s ToprieiA copusaia Po3BUTKOBI ITPOMUCIOBOCTL
B Bpicrosti: TyT GyayBanmu kopabJiti, THAIU poM, POOUIIA
TOPIIEJIAHY, IIIOKO0JIAT, TIOTIOHOBI BUPOOU TOIIO. Y CBOIO
Yepry, PO3BUTOK ITPOMUCJIOBOCTI mepeTBopooBaB Bpi-
CTOJIb Ha 0CEPEIOK 1HTEJIEKTYaJIbHOTO KUTTA: 111e 3 X VII
CTOJIITTA TYT JifJIM aKTUBHI TPOMAIU TPOTECTAHTIB JIU-
ceHTepiB (YHITAPUCTIB, KBAKePiB, IIyPUTaH), HE3TOTHUX
3 mormMaraMu OQIIiiiHOI aHTIIKAaHCHKOI 1epKBU. TyT
palfoBaia 3aCHOBHUILI KL IJ1A OITHOTH Ta PeJIiriii-
Ha nucbmeHHunA 'anuna Mop [3], Aka migTpumyBaia
mposigaoro adomimionicra Binbama Binbepdopca B 6o-
poTw6i ipoTu pabGoroprieii. ¥ Bpicrosi mparroBanu
BIIOMUI XIMIK 1 BUHAXITHUK 6e3IIeUHOl MIaxXTapChbKol
nammu [amdpi Hesi it moxkrop Bemmoyc — 3acHOBHUK
ITaneBmarmuHoro iHCTHTYTY B Bpicroui [4], B AkoMy mo-
CJI/IKyBaJINCh MOXKIIMBOCTI 3aCTOCYBaHHA rasiB IJjid
JIIKyBaHHA 3aXBOpOBaHb. TyT ke (pyHKIrionyBasa Bar-
TUCTCHKA akajemis [5], Axka maBaja 3Mory MoJiofi 3 po-
JIMH HOHKOH(OPMICTIB 3100yBAaTH BUIILY OCBITY, aiKe
B yHiBepcuTerax Oxcdopraa Ta KemOpumxa mamu mpaso
HABUYATHUCH JIMIIIE BipHI aHIIIKaHCLKOI HepkBu. Came
B BpicTosti cTBOPUB CBOE BUIABHUIITBO KHUTOTOPTOBEIh
oxosed Korrn, axkuii ctaB oqHUM i3 IepIIUX BUIABIIIB
tBopiB Po6epra Cayri, Cemioesna Teitnopa Kompimxka,
Po6epra Jloensa Ta Bineama Bopacsopra [6]. Leit
1HTeJIEKTyaJIbHUI KJIiMaT He Mir' He II03HAYUTUCH HA
MOJIOTUX TI0eTaX, AKI MOYATKOBO OyJIM MPUOIUHUKAMU
JIEMOKpATii Ta pafKaJbHUX CYCHIJIBHUX IePEeTBOPEHb.

FOnanTso Ta mosomicte moeriB «O3epHOI IIKOJIN»
npunaju Ha 1780-1i poku: Binmsam Bopacsoprt Ha-
pomuBca y 1770 porti, Cemioesn Teitop Kompims —
y 1772, a Po6ept Cayri — y 1774 poui, ToxK IXHI JKUTTsA
THepervIesiuca 3 HaWOUIbII 3HAUYIIUMU JOKOPIHHUMU
CYCHUIPHUMU Ta NOJITUYHUME 3MiHamu. Iliciia nepe-
MOTHY KOaJIiIlii, O/THi€I0 3 YUYaCHUIb AK01 Oysia Besuka
Bpuranis, 8 Cemupiuniii ittai mpotu @pamnrrii, ABCTpii,
Pocii Ta IIBerrii, HeoOXigHicTh (PiIHAHCYBAHHA 3YMOB-
JIEHOTO BiHOIO JIepP:KaBHOro 0opry crioHykaiia Beauky
Bpurasniro mo samnpoBamikeHHA JKOPCTKOI II0JATKOBOI Ta
aIMIHICTPATUBHOI MOJIITUKA HA TEPUTOPI1 CBOIX KOJIOHII
y IiBuiuniit Amepumi. sKuresi kosioHil He BusHAIU

JIETITUMHOCTI pillleHb OPUTAHCHKOI'0 IIapJIaMeHTy, yX-
BajieHHX 0e3 IXHBOI'0 ITPEACTaBHUIITBA U 6e3 ypaxy-
BaHHA 1XHBOI AyMKu. Ilicisa KiJIBKOX CITPO6 MUPHOTO
BPETYJTIOBAHHA PO301KHOCTEMH, i BHIYHOAMEPUKAHCHKI
KOJIOHIT ITPOroJIoCHIN cebe BITbHUMU Ta He3aIeKHUMU
nep:xaBamu, a Benuka Bpurauia posnouasna y 1776
POLI IIPOTH HUX BOEHHI fii. 3a migrpuMiyn PpaHiiii,
Hinepsauais ta Iemanii Coosyueni [ltatn Amepuku
3m00yu mepeMmory, 3akpimieny llapusbkum Mupom
3 Bepecusa 1783 poky. YHACHITOK 000X [IUX BOEH (i-
HaHcu Ak Benukoi Bpuranii, Tak i @panmii npuiinin
B 3aHenayj. bpurauia Brparuia BeJUKl HAOXOMKEeHH
Bix Toprisimi 3 [TiBHiuHOIO AMepuKoio Ta OyJia 3MyIeHa
TIOBHICTIO ITepe0yAyBaTu CBOI TOPTiBIIIO.

Ha mpecrosi Crionyuenoro KoposiserBa Besnukoi
Bpurawii 3 1760 poky nepedysas 'eopr 111 — mepurmii
KOpoJib ['aHHOBEPCHKOI AUHACTIT, AKUH HAPOTUBCA
y Bpuranii i fiyia sikoro aHTifickka MoBa 0yjia pPiHOIO.
Ha BigMiHy Bij cBOIX HONEPEIHUKIB BiH aKTUBHO BTPY-
YaBCA B YIPABJIIHHA eP:KAaBOI0, AKTUBHO 3MIHIOIOUN
mpeM’ep-mimicTpiB. ¥ 1783 porri mocamy mpem’ep-mi-
HicTpa mociB 24-pigyauiit Binbam IlirT-monogmmit —
HamoJstoamuit mpeM’ep B ictopii Benukoi Bpurawmii [7]
(UK Government 6e3 gaTu), 10 «HAATOJIOBHIIIINX 1HIITi-
aTUB AKOTO HAJeXKau (PiHAHCOBI Ta agMiHiCTPATUBHI
pedopmu, 1110 MaIK HA MeTi HiABUIIEHHS e(DeKTUBHOC-
Ti [ypAnyBaHHA] Ta BUKOPIHEHHS KOPYIIIlii, a TAKOXK
cepitosHa crpoba 3MEHINUTH AepP:KaBHUI 60Pr IILIs-
XOM CTBOPeHHA y 1786 porri aMmopTusaliiiinoro oumy»
(William Pitt The Younger (Whig/Tory, 1783-1801,
1804-1806). 6e3 maTu) [8]. ¥ 1788 porri BiH BUCTyOUB
Ha mMATPUMKY Hamaraub Binbama Bimbepdopca cka-
cyBaTu paboTOPTiBIIO, IMOCJTIJOBHO BUCTYIIAOYY 34 il
cxkacyBanusa. OmHiero 3 yeminHux (GiHAHCOBUX pedopm
ITiTTra craso 3anpoBareHHA y 1799 mpAMOro nogarky
3 JIOXOIiB, AKUU CYCITIJILCTBO 3PEIITOI0 CITPUNHAIO AK
iy nepemoru Haj HamosieoHoM.

Imeosioriuno0 OCHOBOXIO AK AMEPHUKAHCHKOI, TAK
1 @paHIy3bKo1 peBostioLtiii ctam imel [IpocBiTHUIITBA —
30KpeMa KOHIIEIIITil PUPOAHUX ITpaB (Ha KUTTHA, CBO-
6oy, mparaenus Ao macta) oxona Jlokka, cycrisabHO-
T0 0TOBOPY, oty Biaaau Ha Tpu rinku lapia-Jlyi
MonTeck’e, TepeBaru po3yMmy HaJl Biporo.

¥ 1790-x porax y Besnukiit Bpurauii Touniace igeo-
JoriuHa 60poTH0a MiK KOHCEPBATOPAMHU, HOTYIAIUN AKUX
Enmysn Bepk BucsioBusB y cBoix «Posmymax mmpo peBo-
mrorrito y @paHiiii», Ta paguKaJIiB, TOJIOCOM AKUX CTaB
Tomac ITeiin 3i cBoiM rmamdurerom «[Ipasa sroguam». Io
BCii KpalHi CTBOPIOBAJINCH PAMUKAILHO HAJIAIITOBAHI
TOBApPUCTBA, KIyou Ta acoriamii — «J/lpysi Hapomay»,
ToBapucTBO 3a KOHCTUTYITIMHY iH(opMmariito, Manuec-
TepChKe KOHCTUTYITiHHe ToBapucTBo. OnmouacHo B Bpu-
TaHil yTBOPIOBAIUCH 1 Kiryou «llepkBa Ta Kopoib», AKi
IPEeCTAB/IAIN KOHCEePBATHUBHI CUIN. YPAI BOABCA 0
JKOPCTKUX Pemnpeciii, 6e3:KaIbHO MepecTiIyoun mpuoi-
HUKIB ped)opM i paguKaITiB B ycix KpaiHax CrorydeHoro
Kopouisera. 3arposa (ppaHIy3bKOT0 BTOPTHEHHS, AKY
OpuUTaAHIlI BBaYKAIU aKkTyasibHOI 1m0 1805 poky, kosiu
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ammipan Hesbcon 3mo6yB miepeMory Hajl (ppaHIly3bKUM
(orom 6isis1 Mucy Tpadasprap, Cripusaia MOCUIIEHHIO
KOHCEPBATUBHUX 1 MTATPIOTUYHUX HACTPOIB.

B imeostorivuHux nIykaHHAX 6pajid y4acThb i OETHU:
y 1794-1795 porax Kompimx, CayTi Ta ixuiit ToBa-
put-ioet Po6ept JloBesin akTMBHO HaMarajmuch pe-
aJIi3yBaTH MIPOEKT «ITAHTUCOKPATHYHOI» IPOMAaIH: TIe-
penbavasioch, 110 i WieHd pa3oM O0paTUMYyTh y4acTh
y KepyBaHHI Helo Ha 3acajiax pisaocti. CriisHOTA T0-
BUHHA 0OyJia MaTU TTOBHICTIO IEMOKPATUYHUIT XapaKTep
i, ma gymky Kospimka, Mana 3po6uTu yUacHUKIB «10-
OpoYecHUMU IJIAXOM YCYHEHHA BCiX MOTUBIB [I0 3JI0-
ro, BCiX MOKIUBUX crokyc» [9, ¢. 90]. Po6ept JloBest
IIPOTHU BOJIi cBO€el pouum ofpy:kuBca 3 Mepi @pikep —
aKTOPKOI0, 10 TmoxXoAmsia 3 6araroi, ajie 36aHKPYTLIOL
ponusmn. Ii cecrpu Capa ta Exit sromom cranyTs mpy-
skrHamMu BigmosigHo Kospimka ta Cayri.

Tomi » mouaJiack i TBopua crriBnpana mixx Kospiza-
sxeM, CayTi Ta JIoBesuIoM: Mi3HABIIKUCH ITPO TTOBAJIEHHSA
Ta crpary Pobecir'epa, BOHM BUPIIIAIN HATIMCATH Pa3oM
Ta ogpasy K OITyOJIIKyBaTH IIPUCBAUEHY I[iil ITOAIl IT'eCy
«ITamiaua Po6ecir’epa» [10]. Came JloBesut mosuaiiomus
Cayri Ta Konpimxa 3 Ixxozedom Kortiiom — 6picToss-
CBhbKHM BHUaBIIE€M 1 KHUTOTOpProBIEeM, y AKOMY BOHHU II0-
Gaunsiu 6JIM3BKY 3a IyXoM JTroauHy. ¥ 1eit uac Cayri Ta
Kompimx mosuaitomunca 3 Bintsamom Bopacsoprowm,
sAxuii nepedyBaB y Bpicrosti y cripaBax. [Iporsarom sumu
Ta Becau 1797 poxy Kompimx 6araro nmucrysascs 3 Bi-
abamvoM BopjcBopToMm, Ha MOYaTKy YepBHA BigBigaB
tioro Ta Hopoti B PelicmayHi, a HanpuKiHI[I YepPBHA
pasoM 3 HUMU ToBepHYBCA 10 ponuun B Herep-CroBi.

Came ToAl Ha KIJIbLKA POKIB CKJIABCA TBOPYUI
TpukyTHuk Cemrioena Teitmopa Kompimxa, Bineama
Bopacsopra Ta Jopoti Bopaceopt [1, c. 72]. HopoTi
BopaceopT Gyna myske CIIOCTEPEIKIIMBOIO TA WY TIIU-
Boto — Binbam BopacBopT wacro ckiamas Bipii, crivpa-
FOUMCh Ha 11 6aueHHs, ii crioraan, 3adikcoBaHi y I0/IeH-
HuKax. JlopoTi TakoK mepenucyBajia HAYUCTO BipIli,
cxitaneni Bopacsoprom i Kospimkem, abo samucysasia
ix mix ixuo qukToBKy. Came B Herep-Crosi Kospimxk
Hamucas cBol HatiBimominri Bipimmi ta moemu: The Rime
of the Ancient Mariner, Kubla Khan, nepiry uactuny
moemu Cristabel.

Hpy:x6a 3 KompimxeM Ta IpoKUBAHHA pa3oM 3 ce-
CTPOI0 B MAJTLOBHUUOMY perioni KeanTok-I"imns micsis
TPUBAJIOl PO3IYKU, BUKJIUKAHOI CMEPTIO 6ATHKIB, CTAJIN
1A BopcBopTa HAromom mepenTu y cBOiil TBOPYOCTI
BiJT OTIMICOBUX TI0EM [I0 KOPOTIIIUX JIiPUYHUX 1 IpaMaTuy-
HUX BipIIIiB, 110 PO3IIOBIIAJIN ITPO JKUTTEBI CUTYAITi1 Ta
mpupony. 3 oceni 1797 mo Becuy 1798 poky BoHuU mpa-
IF0BAJIM HAJ PEeBOJIIOIIIIHO0 301pKoI0 «JIiprumi 6amamm»
(Lyrical Ballads). Ii Binkpusasia Kospimresa «Jlerenma
craporo Mopska», a 3aBepiryBana — BoppacBopTosa mo-
ema «Pamku, HamcaHi B KiJIbKOX MIJIAX Buille TiHTepH-
cBKOTO abarcrBa». 3a cioBamu Kompimxa [11], samym
OyB TAKUM: «...MOI 3yCWJIJIA MAIOTh OyTH CIIPAMOBaHI
Ha HAATIPUPOTHUX 200 MPUHAWMHI POMAHTUYHUX 0Ci0
1 TIePCOHAXKIB. .., 1106 BUHECTHU 3 HAIIO1 BHYTPIITHBOT
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OPUPOAY JIFOJICBKUI iHTEpec 1 000y iCTUHU, JOCTATHI
JIJIA TOTO, 106 3apyUYUTHUCH JJIA [UX TiHEH yABU ITPU-
3yNUHEHHAM CyMHIBIB Ha 1[I0 MUTb, Y YOMY ¥ ITOJIATAE
noetuuHa Bipa. [lan BopaceopT ... B3AB 6u cobi 3a MmeTy
HAJIaTV YapiBHOCTI HOBU3HU pedyaM MOBCAKIEHHUM Ta
BUKJIUKATHU BiQUyTTA, aHAJIOTIYHE HAIIPUPOTHOMY,
BUBOAYM yBary po3yMy 3 JIETAPTiYHOTO CHY 3BUYKHU i
CKEPOBYIOUH il HA YapiBHICTH 1 Uyzeca HAIIOTO CBITY...».

«Jlipuuni 6amagu», 1Mo BUUNLIU ApyKoM y 1798
PoIIli, CTaJIM TOBOPOTHUM ITYHKTOM B icTOpii aHTJIili-
cpKoro pomanTuaMy. Bopacsopt i Kospimx BBaskau
3a IOIJIbHE Halepe[ 03HAOMUTH yUTada 31 CBOEIO
ecTeTHUHOI0 ITporpamoro. [lepium ixHiM MaHipecToM
crajio «IIepemncioBo» BopaceopTa qo mepiioro BUOaHHsA
«Jlipuunux 6anany, sxe Bupocsio y 1800 porri mo «Ile-
peaMoBU» 0 iX APYroro BUAAHHSA, i GYyJIO0 JOTATKOBO
posmmpene y Bunanui 1802 poky. BopacBopt mparays
3BLIBHUTY I10€3i¥0 Bif] IITYyYHUX 00Me:KeHb 00pasHoi
MOBU Ta BBaKaB, II[0 M0€3is — I1e «CIIOHTAHHUI BUJITUB
MOTYTHIX ITOYYTTiB, Kl MIOPOPKYE €MOI[ifA, TpUragaHa
y cTaHi ciokoro» [12].

Bocenu 1798 poky Binbsam BopacBopT pasom 3i cBo-
ero cecrpoio Jlopori ta Cemroen Teitstop Kospimk Bui-
xayu B ['amGypr, nie 3ycrpinuca 3 @piapixom [Norsricom
KirommrokoM — OgHMM 13 HepIINX HiMeI[bKUX I0EeTiB,
SAKI BIIMOBHWJINCH Bif] (PPAHITy3bKUX KIJIACAIIACTUUHUX
B3ipI[iB i BUKOPHUCTOBYBAJIN y CBOIH TBOPUYOCTI JKUBY
MoBy. fkpas mig yac mepeGyBauusa Bopacsopris i Ko-
apimka B Himeuunsi — B skoBTHI 1798-kBiTHI 1799 pOKy
Tere craBuB y Beiimapceromy [Nogprearpi [Inmiepo-
By icTopuuny Tpuiorio «Bannenmreiin» [13, c. 210].
ITiciia moBepuennsa 3 Himeuunnu Kospimk nepexiiamge
AHIIHACHKOI0 OBl 3 TPHOX m'ec miei Tpuirorii. Komxpimk
nIaHyBaB BifiBimaTu Belimap, 11106 mo3HAIOMUTHUCH 3 aB-
TOpaMu, ajie He MaB HEeOOXITHUX MJIA IIbOI'0 KOIITIB.
Harowmicts BiH BupymuB y Parne6ypr a4 BUBUEeHHA
HiMeIbKOI MOBH, a B JIIOTOMY IIpHU0yB B leTTiHI'eHCERII
VHIBEPCUTET, Jie BiBiyBaB JIEKIlil YHIBEPCUTETCHKUX
BUKJIQ/IaYiB TA YNTAB HIMEIIbKY JIITEpaTypy. Horo mna-
HY BiJIBIJaTH TIEPIINX TEOPETUKIB poMaHTu3MYy — Dpi-
npixa Ta Asrycra Bisneresnbma Ilneresis — me peaitisy-
BaJIKCh, aJie BiH OyB J00pe 3HAOMUI 3 IXHIMU iqeamMu
PO «OPraHivHUI» XapaKTep MUCTEITBA POMAHTUIMY
3aMiCTh «MEXaHIUYHOTO» XapaKTepy MUCTEITBa KJia-
cuULu3My, 1 3roIoM IlepeaBaB ix y cBoiit Biographia
Literaria. IlepedyBanusa B HimeuuwnHi crioHyKaJio i1oro
JT0 TIOIITMPEHHSA i/1ei HiMeIbKuX (isocodis y Aurmii. Ko-
JIPIK BBAJKAB, 1[0 PEBOJIIOLIA B JIITEpaTypl Mae pajiie
IICUXOJIOTIUHUH, a He IMOJITUYHUI XapaKTep: Imoesis
cTaBaJia 3ac000M BUCJIOBJIEHHS CBOIX MOYYTTIB, CBOTO
self. Kompimea mysxe mikasunu imei Kanra ta fioro yurs
®dixTe 11010 3B’A3KIB MisK pedamu, 110 iCHYIOTh ¥ CBITI,
Ta TUM, SIK BOHU BiJIOOPaKAIOTHCA B PO3YMi JIFOIUHU.

Kanr y cBoiit «Kpurumi uucroro posymy» mep-
IIIUM IIPOBiB BiIMiHHICTh MK «IIPOYKTUBHOIO YSBOO»
(produktive Einbildungskraft) i «penpogyxrustoso ysi-
Boio» (reproduktive Einbildungskraft), migkpecausim
OPOMiKHE MicIle YABU MIiK CIIOHTAHHOI MPIiliHICTIO
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Ta posymMoM. 3rigHo 3 KanTom cusia yaBu 3miiicHioe
CUHTE3 UyTTEBOTO MaTepiajly Ta arpiopHUX KaTeropiii
po3yMy, a uyTTeBe € 6e3 yABU HEMOKIIUBAM, TOOTO ysiBa
OpraHi30Bye JIIOCbKY UyTTeBicTh [14, c. 115]. UyTTe-
BUI JIOCBi/] HEe MOXKe OyTHU MpKepesioM 3HAHHSA, OCKUTBKYA
3aBIAKU MOMY MU 3000yBa€Mo JIMIIIE Xa0C ITOUYTTiB.
IIpore came ysiBa 3maTHa HagaTH IILOMY Xa0cy (Gopmy.
Ha nornanx ®©. lemntinra, ysaBa — 11e cujia, 1Mo BUTEpe-
mexae mificHicTb. BoHA mMposABIAeThCA TOCEPEIHI MK
TEOPETUUHUM ITIBHAHHAM 1 TPAKTUYHOI0 peaTisalliero,
a ToOMy Mae TXHi BJIACTUBOCTI. «¥YsABa AK €IHAJIBHA IIPO-
MIKHA JIaHKA MK TEOPETUUYHUM 1 TPAKTUUYHUM PO-
3yMOM aHAaJIOTIUHA TEOPETUYHOMY PO3YMY, OCKIJIBKU
BIH 3aJICKUTD Bif ITI3HAHHA 00 €KTa; BOHA aHAJIOrYHA
MIPAKTUIHOMY, OCKLITBKM BiH CaM CTBOPIOE CBi 00 €KT»
[14, c. 116]. 3aBoaku 1bOMY yABa [Ii€ AK «CAHTETHIHA»
cujia, TapMOHINHO TMOEAHYIOUN UyTTEBE TA PO3yMOBE,
cy0’eKTHUBHE Ta 06 €KTMBHE — TOOTO Te, 10 3a3BUYAM
CPUHMAETHCA AK PoTIIIeskHe. 110 myMKy 1mpo «cuHTe-
TUYHICTH» IIPOAYKTUBHOI yABU po3BuBasn B HiMeuunHi
®dixre ta [lesutiur, a y Benukiit Bpuranii — Kospimx.

CoiMu moryiagamMu Ha yaBy KoJpimk sHAYHO0 Mi-
poto 3aBaAuye Kanry ta Illesutinry, a Takox HiMeITbKO-
narceromy (inocody Moranny Hikomaycy Terency [15],
SAKUI BULIAB TPU PiBHI yABU: 1) uyTTeBumii, 2) disiocod-
cekmii 1 3) xymoskHiit. Kospimk i Bopacsopt, criparoumch
Ha TPAJIUIIII0, 32aCBOIJIU ITI0 i71ef0 Tpaiallii piBHIB yABU.
¥ ixwiit TBOPUIi criBApyKHOCTI came Kospimk BucTyae
SIK TEOPETHUK 3 IUTAHb €CTEeTUKH, AKUI CIIMPAEThCA Ha
IIparii Y1 He BCixX QisrocodiB i MMCbMEHHUKIB, AKI ITPHLIi-
JIAJIM IIbOMY IIpeIMeTy X04 AKych yBary. Ha uac po6oru
Hayx Biographia Literaria Bin y»xe mo6pe posbupascs
B HIMeITbKIi (itocodii. ¥ 11ith cBoiit kuusi Kospimk cru-
paerbcs Ha Ipalii 6araTb0X MUCIIUTEJIIB, [IePeILIiTaE Ta
KOMITLJTFOE X, OXOILJTIOI0UHM TPAKTATH 3 IIMTAHb TEOJIOT,
(isrocodii, mermxostorii, MeguuuHu To1o). Crmparnunch
Ha Hux, KoJpimk He IIykaB roToBUX BiIIOBIIEH, a 30ce-
pemKyBaB yBary Ha MipKyBaHHAX, 10 ITIKPiTJTIOBAJIA
H0r0 0COOHCTI CIIOCTEePEKEeHHA 3a OYIIEBHUM KUTTAM
1 CITOHYKAI0Th 0 TTOHaIBIuX po3aymis [16]. Kompimka
YacTo 3BUHyBauyBaJId B IuiariaTi, 3okpeMa ineit Illes-
giara ta A. B. Illierens, ajie Ha 11l 3BUHYBaUYeHHS BiH
BIZIMOBIAAB, 10 HIOMY 3aB¥KIU IIPUEMHO OaUUTHU CBOI if1el,
KOJIY 1X BIAJIO BUCJIOBUB XTOCH 1HIIIHIA.

Konpimk i BopacBopT npucBATHIN CBOE TBOpUYE
JKATTSA 3aBIAHHIO €CTeTUUHOI perjiaMeHTAallil I1oeTuyd-
HOI IyMKH, il cIPpAMYBaHHA B piUMIlle 0PraHi3oBaHOI
Teopii, 106 HapoaWJIaCh IT0€3ifA, B AKIN YITIBHAETHCA
Iis caMe «ysABU», a He «(paHTaszii». BiacHe xaxyuu,
MOBAa HILIA PO BUABJIEHHA 3aKOHIB, JOTPUMYOUNCH
SAKUX 0T MaTUMe 3MOTY TBOPUTH LT paHTasii abo
i ysasu. ¥ oMy kiaoui Kosrpimk Bugisisae «paura-
3i10», «IIepBUHHY YABY» Ta «BTOPUHHY yABy». Came ysiBa
CTBOPIOE AKICHY moesito. [lepBuHHA yaABa ABJIsAE COGOFO
CIIOHTAHHE TBOPIHHA HOBUX ifell, AKi MoeT 3aaTeH H0-
CKOHAJIO BUCJIOBUTH. BTOpUHHA K yABa, AKIIO CKOPHU-
cTaTHCh HaBeJeHUM BHUIle Bu3HaueHHAM Kospimxka,
0CJIa0JTF0ETHCA CAMUM aKTOM CBIJJOMOTO YABJIAHHA, IO

He [103BOJIsA€ IT0€TOBI BUCIOBUTH CBOO IYMKY JJOCKOHAJIO.
damnrasid :x He mepeadadae TBOPIHHA, ABJIAIOYN COO0I0
meperoH@irypairito Bxxe HaaBHUX ifgei. To:x 3amicTb
TOT0, 1100 CKJIACTH I[OCH IT0-CITPABKHBOMY OPUTIHAIbHE
a60 mofaT OPUTIHAIIBLHUM OIIHC, HoeT (haHTAa3il IIPOCTO
TIePeYIIOPSAIKOBY€E TIOHATTS, [OIAI0YH 1X Y HOBUX BiTHO-
CHUHAaX OqHUX 3 oguumu [17].

Y 1pomy cenci y cBoemy Bipiri «Ky6ia-Xaw», Hanu-
caHoOMy HiIOMTO B HApKOTHUYHOMY MapeHHi, Koypimxk
TphOMa CTPO(aMH LJTFOCTPYE 3aIIPOITOHOBAHE HUM PO3-
MeXKyBaHHA (paHTasii, IepBUHHOI TA BTOPUHHOI YSABU:
y IIepIIii i3 HUX BiH 300pakye meisak, AKUU € BTiJIeH-
HAM Kpacu Ta MOPAAKY, Y APYTii — po3KjIamae e
mei3ak Ha CKJIaJHUKH, a B TPETIH CUJIOI YABU 30Upae
reli3ak 3aHOBO B FAaPMOHIMHY €HICTB.

BopacBopr cnpuiiMaB ecTeTHUUYHY i€l «yABU»
B iHIIHM crioci6, ik Kompimx. Bin He minus yaBy Ha
«IIePBUHHY» Ta «BTOpPUHHY». Kpim Toro, cama «ysBa»
Oysa TeMo0 6araThbox HOro MoeTUYHUX TBOpiB. Hacro
B HUX BOpHCBOpT HaMarabCA IIOACHHUTHU II€ePETBOPEHHA
moesii 1mi; BIUIMBOM (paHTasii Ta ysaBU, a TOMY OITHCY-
BaB OpOIIeCH, 110 BiI0OyBAIOTHCA Y CBIIOMOCTI 1oeTa,
KOJIM B Hill HAPOIKYIOTHCSA TTI0ETUYUHI PATKA. Y 3B’ A3KY
3 UM y «110€e3ii yaBu» BopjcBopTa 0TOTOKHIOIOTHCS
Boppaceopr-asrop, Bopacsopr-onosimau i Bopacsopr-
repoii. B iHmmux TBopax moera, ge OII0Bigau CIOMKETHO
BiJOKpeMJIeHUH BiJi repoiB, BopacBopT nepeTBopioe ix-
HII JKUTTEBUH OCBIJ HA CBi BJIACHHII 34 JOIIOMOTOX0
XapaKTepHOTo [JIA HbOTO IIPUMNOMY: BiH ITPUBJIACHIOE
10oro, OTIOBIJat0ouM TIPO cebe B MUHYJIOMY, IIPO Te, K BiH
CJIyXaB CBOIX IepoiB i IepelknBaB 3a HUX. BBaykaouu,
1[0 TI0€3is — Iie TIePeKUBaHHSA, «IPUTagaHe y CTaHi
CITOKOH0», BOPICBOPT BUKOPHCTOBYE CIIOTAIU SK CHPO-
BUHY JIJ1A HAOyTTA HOBOTO €MOIIIITHOTO JIOCBiJTy, a Ti€0
CHUJIOK0, 1[0 JTOTIOMAarae MepeTBOPUTH CIIOTaj Ha TBip
MuCTeIrTBa € ysasa. [1pu mpomy sikimo Kompimk BBaskae,
mo danTasisa (AK meperacoByBaHHA (PaKTIiB) 3 yABOIO
(TBOpUMM TIEpETBOPEHHAM) HecyMicHa, To BopjcBopt
He BBajKae BI[ICTAHb MiK (paHTa3i€l0 Ta ysABOI HAIATO
BEJINKOI0, BOAUAIOUN B HUX TBOPYI CUJTH.

Biorpadu mumryts mpo annus mirabilis Bopaceopra
ta Kompimra y 1797-1798 pokax, KoJIu BOHA MEIIKATH
0 CYCIICTBY B KiJIBKOX MUJISX OQWH BiJl OJTHOTO, aJie ITi
cami poku Oysu ayske mrigHuME i miis Po6epra CayTi
[18]: came B 1eit uac Bin Hamnucas moemy Madoc i Bestu-
KY KiJIbKiCTBh KOpOTIIHUX BipImiB, 3okpema The Battle of
Blenheim, The Surgeon’s Warning ta The God’s Judg-
ment on a Wicked Bishop, ski 3po6uiiu iioro BigoMuM.

ITo & cTOCyeTHCA CYCHUTBHO-MOJIITUYHUX TIOTIAIB
moeTiB «O3epHOI IIKO0JIN», TO BOHU 3HAYHO €BOJIIOIIi0-
HYBaJIV TiJ] Yac HAII0JIEOHIBCHKUX BOEH: PAUKAJIBHL
JIeMOKpAaTH BITPOMIOBK KIJIBKOX POKIB IT€PETBOPUIIUCH
HA KOHCEPBaTOPIB, IO MiATPUMYIOTb YPAM 1 oirlifiHy
IePKBY, aje 30eperyii COiBUyTTA A0 3BUYANHOI JIIO-
ounau. Ha simami XVIII-XIX crosrite Kospimk mouas
OpaIoBaTU MOJIITUYHUM OTJIAAaYeM Y JIOHJOHCHKI
razeti Morning Post, y Akiii my6iikyBaauchk Takox
Bipmri Ta crarti CayTi # Bipuri Bopacsopra. ITicisa
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nepeisny B Kesik B Osepromy kpai y 1803 porri CayTi
AKTUBHO CHiBHpaHIOBaB 3 KOHCEpPBAaTUBHUM 4YaCOIIMICOM
Quarterly Review, a y 1813 porii 3a HamoJArauHAM
IIPUHIA-perelTa Ta pekomenmarieo Baasrepa Crot-
Ta OyB IpU3HAYEHUN HA MOCA/Iy IT0eTa-jaypeara, Ky
nocigaB HactymnHi 30 pokiB. TyT I[iKaBo Bi3HAYUTH,
o Ha 3ami 1811-1812 pokiB caMe Horo BiABIIAB ITif
gac cBoro memoBoro micand Ilepci Bimmi lesuti, skumii
saxoruroBaBea oro moemamu Thalaba ta Curse of
Kehama. ¥ sp’ssky 3 BigmoBoto CayTi Bif cBOIX paju-
KaJIbHO PEBOJIIOIIIHNX IIOIVIA/IB Ta H0ro IIepexoaIoM Ha
roHcepsaruBHi moawutrii Ilesti 6yB posuaposauuit Ca-
yTi, BBarKarouu woro mmradysaukom. Lleit Bisut rombo-
KO BIUIMHYB 1 Ha camoro CayTi, axuit mobauus y lesti
cebe caMoro B MOJIOOCTI, «HIOU 3ycTpiB mpuBHUaa cebde
camoro» [1, c. 209].

TBopuicts moeris O3epHOI IIKOJIM JOCUTE T00pPe BiIo-
Ma yKpaiHcbKoMy unTauesi, 3okpema Kospimkesy The
Rime of the Ancient Mariner niepexitananu AuaToJtiit
Ounwnmko, Makcum Crpixa, Birasmiit I'peuka, a Kubla
Khan — Ojiena O’Jlip. IToesii Bopacsopra mepexiiana-
sz Onexcannp Mokposonsceruii, Makcum Crpixa, Oie-
na O’Jlip, FOpiit [IIsaiinak, Poman Kucenbos, Mapis
I'y6ko. Jlumre tBopuicts Pobepra CayTi sanmumraerbest
BITHOCHO HEBIIOMOI0: B OHJIAMHOBUX PECYPCaX BIAJIOCHA
3HAWTH JINIIE IIePeKIaau KiJIbKOX BIpPITiB, BUKOHAHI
ITaBmom ApcenoBruem I'paGoBCHKNM 3 POCIHCHKOTO TIe-
pexaany B. A. dKykoscwskoro.

BucHOBKH Ta MEPCHIEKTHBH MOTAJIBIINX TO-
CJIKEeHb. Y CTATTI PO3TJIAHYTO BILIUB ITPOMMUCIIO-
Boi peBostorii y Benukiit Bpuranii, Benukoi ¢pan-
Iy3bKOI PeBOJIIOIII, BifiHM 3a Hesame:xHicTh CIIIA,

1HTeJIeKTyaJIbHOTO KjIiMaTry micta Bpicrosia Ak mpo-
MUCJIOBOTO, OCBITHBOTO Ta 1HTEJIEKTYAIBLHOTO 0CEPeIKa,
Ipalb HiMEeITbKUX TeOPETUKIB JTiTeparypu i ¢isiocodis-
imeasicTiB Ha (QOPMYBAHHA Ta IIOTAJIBIINY €BOJIOIIIFO
CYCITIJIBHO-TIOJIITUYHUX TA €CTeTUYHUX IIOTJIA/IB aHT-
JHACHKMX ToeTiB-poMaHTUKIB O3epHOI IITKOJIN B KOHTEK-
cTi ixHix Giorpadiii. JloKIaIHO PO3IIIAHYTO TOYATKOBHUEA
nepiox popmysautsa Ozeproi ko (1795-1803 poxkm).
Poskpuro BigmizHOCTI B migxomax Bineama Bopaceopra
Tta Cemrioesnia Teitnmopa Kospimpka 10 TOHATTS «ysBa».

Y 1moasIbIInX TOCTIKEHHAX TTPOIIOHYEThCA IIPOCTe-
SKUTU €BOJIIOIIII0 €CTeTUYHUX 1 COI1aIbHO-IIOJIITUYHIX
moryAiB rmoetiB O3epHOI MIKOJIM B 3iCTABJIEHH] 3 €BOJTIO-
ITi€X0 TIOIVIA/IB IIOETIB 1HINNX KL I10e3ii aHMTiHCEKO-
ro poMaHTu3My. /o iHIINX MEPCIEKTUBHUX HATIPAMIB
MOKHA BITHECTH JIOCJTIKeHHsA 1) BIUTUBY i/ieii HiMeIlb-
KHX TeOpeTHKiB JiTeparypu Ppinpixa ta Asrycra Bins-
resiema [lterenis, i gismocodis-igeasmnictie IMmanyina
Kanra ta ®@pigpixa Binsrensma lestinra, a Takox
Oopurancekux (inmocodis esima INapriai, Enmysna
Bepxka i [Ixxopmxa Bepriti Ha ecrernuni norisagu Ko-
npimxa; 2) BigMminHocTel y migxogax Kompimxka ta
Boppacsopra o ysaBu it TBopuocti; 3) BouiuBy opoTi
Bopgcsopt Ha moesito Binbama Bopacsopra Ta Kospin-
sKa; 4) MUIAXIB 1 crtoco6iB TBOPUOI CITiBOpAalli, 0COOJIUBO
3 OIVIAAY Ha CXWJIbHICTHL Kospimka mo JritepaTypHOL
CITIBITpAIIli B «Tpiiikax»: cmouaTky 3 Po6eprom Cayri Ta
Po6eprom Jlosestom, morim 3 Hapasom JIlemom 1 Hap-
n3om Jlnotimom, a Takoxk 3 Binbamom BopcaBopTom
i Hopoti Bopaceopt; 5) iHTEJIEKTyaJIbHOTO CepeIoBUIIa
Bpicrona Ta iHIIMX MicT i MiClieBOCTe, 3 AKMMHU II0B -
3ana Oiorpadisa moeris O3epHOI IIKOJIN.
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CYYACHI NPOBJAEMU PE®OPMYBAHHS
NOAATKOBOI CUCTEMU YKPATHU

CURRENT ISSUES OF REFORMING
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AHoTauif. Y cTatTi gocnigxyeTbCa npasoBa np1Mpoga Ta eBosioLis N0gATKOBOI CUCTeMM YKPaiHu, a TAKOX BIgKPUBAIOTHCA
K/II040BI HAMPSMKX i peOpMyBaHHS B Cy4dCHUX YMOBAX. [IPOGHAN30BAHO Pi3Hi MigXxogn go po3yMiHHS MOHATb «MOGATKOBA
CUCTeM», «CUCTeMa 0NogaTKyBaHHS» TA «CMCTeMd Nogatkis i 360piB». Ha OCHOBI aHaAni3y HAYKOBOI NiTepatypu Ta 3aKOHO-
gaBCTBA NPONOHYETHCS KOMI/IEKCHE BU3HAYEHHS! TOGATKOBOI CUCTeMM SIK CyKynHOCTI MogaTkiB, 300piB Ta iHLLMX 000BA3KOBMX
NAATeXiB, MEeXAHI3MIB iX CIPABISHHA, AgMIHICTPYBAHHSA T4 KOHTPOJIIO.

BugineHo Ta oxapakTepu3oBAHO LWICTb OCHOBHMX €TaniB PO3BUTKY M0GATKoBOI cuctemu Ykpainm 3 1991 poky go TernepiLlHbo-
20 Yacy, BKIIOYA0YM Mepiog BOEHHO20 CTAHY. BU3HAYeHO CiM K040BMX HANPSIMKIB pehopMyBAHHS MOGATKOBOI cucTemu, cepeq
AKMX: UMgpoBi3aLis Ta aBToMaTM3auis NogaTkoBux npoLiecis, 3abe3nedeHHs 6ANAHCY MiX NOGATKOBUMM CTABKAMM TA eKOHO-
MIYHUM 3POCTAHHSAM, NIgBULLEHHS PIBHSI TOGATKOBOI KY/IbTYPH, AganTawis go 3miH y 2100abHii eKOHOMIL, MgBULLEHHS egek-
TMBHOCTI 0GATKOBO20 AgMiHICTPYBAHHS, 3a0e3neyeHHs CoLiaIbHOI CpaBeg/IMBOCTI T4 PO3BUTOK eK0/1I02i4H020 OMOGATKYBAHHSI.

BU3HayeHo CiM K1I04OBUX HaNPSIMKIB pepopMyBaHHS MOGATKOBOI cuCTeMu: LMdpoBi3alis Ta aBToMaTM3aLis nogaTkoBmx
npouecis, 3ab6e3neyeHHs1 6AAAHCY MiX MOGATKOBMMM CTABKAMM TA eKOHOMIYHMUM 3POCTAHHAM, MigBULLEHHS PiBHS MOGATKOBOI
Ky/IbTypK, agantawis go 3miH y 21006a1bHii ekoHOMIL, nigBuMLLEHHS epeKTUBHOCTI M0GATKOBO20 AgMiHICTPYBaHHS, 3abe3neqeH-
HS1 COLiaIbHOI CPaBegaMBOCTI T4 PO3BUTOK eKOI02IYHO20 0NOGATKYBAHHSA. KOeH HaMpsAMOK CyrMpoBOGXKYETbCA KOHKPETHUMM
npono3nLimMu Logo 1Mo20 peani3auii Ta oYikyBaHUMM Pe3ybTATAMM.

ObJpyHTOBAHO HEOOXIgHICTb KOMIM/IEKCHO20 Ta 2HY4K020 Nigxogy go pepopMyBAHHS MOJATKOBOI CUCTeMM 3 ypaxyBAHHAM
CYYACHMX BUKIMKIB 27100aN1i30BAHOI €KOHOMIKM Ta NOTPebM CTan020 po3BUTKY gepxxasy. Ha20/10leHo Ha BaxJ/mMBOCTI 3abe3-
neyeHHs1 CTabiNbHOCTi HOPMATUBHO-NPABOBO20 Pe_y/II0BAHHS MOJATKOBUX BIGHOCUH TA BIPOBAGXKEHHS MPOCTUX i 3pO3yMinX
MeXaHi3MiB 0rnogaTKyBaHHs1 g/1sl Cyb'eKTiB 20CN0GAPIOBAHHS.

Hazo/olweHo Ha aKTyanbHOCTI MOgepHi3avii MogaTKoBoi cucTemy, Lo BK/IIOYAE LU@PoBi3aLiio Ta aBToMAaTu3auiio nogat-
KOBMX MpoLegyp, ONTUMI3aLito MOgaTKoBMX CTABOK i3 BPAXYBAHHAM €KOHOMIYHO20 PO3BMTKY, MigBULLEHHS PIBHA MOGATKOBOI
KY/IbTYpU T agantawito go 2100a1bH1X eKOHOMIYHUX BUKNKIB.

Y cTarTi 3anponoHOBAHO HM3KY 30X0GiB OGO BJOCKOHA/IEHHS MOGATKOBOI MONITUKM YKPAiHU, AKi CIPUATUMYTb MigBMLLEeH-
HIO i epeKTMBHOCTI, 36a1aHCOBAHOCTI Ta CTiMKOCTI. 3anpONOHOBAHI pekoMeHgawii cnpsMOBaHi Ha 3abe3neyeHHs cTabinbHo20
couianbHO-eKOHOMIYHO020 PO3BMTKY gepaBu, CTBOPEHHS CPUSTANBIUX YMOB g/l BegeHHs bisHecy Ta popmyBaHHS npo3opoi
M0gaTKoBOI CUCTeMM, L0 BIGMOBIGAe Cy4acHNM MiKHAPOGHUM CTAHGAPTAM.

KniouoBi croBa: nogatkosa cuctema, pepopmyBaHHs, UMPpoBIi3aLis, nogatkoBe agmiHICTpyBAHHS, NOGATKOBA Ky/bTypd,
coyianbHa crnpaBeg/MBICTb, eKo02itHe 0nogaTKyBaHHs, 2100aNi3avisl, BOEHHUI CTAH, CTA/INIT PO3BUTOK.
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Summary. The article examines the legal nature and evolution of the tax system of Ukraine, and also reveals the key areas
of its reform in the current environment. The author analyses various approaches to understanding the concepts of ‘tax system),
‘taxation system’ and ‘system of taxes and fees’. Based on the analysis of scientific literature and legislation, the author offers
a comprehensive definition of the tax system as a set of taxes, fees and other mandatory payments, mechanisms for their
collection, administration and control.

The author identifies and characterises six main stages of development of the tax system of Ukraine from 1991 to the pres-
ent, including the period of martial law. Seven key areas of reforming the tax system are identified, including: digitalisation and
automation of tax processes, ensuring a balance between tax rates and economic growth, improving the level of tax culture,
adapting to changes in the global economy, improving the efficiency of tax administration, ensuring social justice and developing
environmental taxation.

Seven key areas of tax system reform have been identified: digitalisation and automation of tax processes, balancing tax
rates and economic growth, improving tax culture, adapting to changes in the global economy, increasing the efficiency of tax
administration, ensuring social justice and developing environmental taxation. Each direction is accompanied by specific pro-
posals for its implementation and expected results.

The author substantiates the need for a comprehensive and flexible approach to reforming the tax system, taking into
account the current challenges of the globalised economy and the need for sustainable development of the state. The author
emphasises the importance of ensuring the stability of regulatory and legal regulation of tax relations and the introduction of

simple and clear taxation mechanisms for business entities.

The author emphasises the relevance of modernisation of the tax system, including digitalisation and automation of tax pro-
cedures, optimisation of tax rates with due regard for economic development, improvement of the tax culture and adaptation

to global economic challenges.

The article proposes a number of measures to improve Ukraine’s tax policy, which will contribute to its efficiency, balance and
sustainability. The proposed recommendations are aimed at ensuring stable socio-economic development of the state, creating
favourable conditions for doing business and forming a transparent tax system that meets modern international standards.

Key words: tax system, reform, digitalisation, tax administration, tax culture, social justice, environmental taxation, global-

isation, martial law, sustainable development.

A KTyaJIbHiCcTh Ipo6saeMu. Po3BuTox 6yap-aKoi

epIKaBH 3aJIEKUTH Bifl 6araTbox (DaKkTopiB, OTHUM
3 AKUX € epeKTUBHE 3a6e3reueHHsA PYHKIIIOHYBaHHA
ii opraniB (piHAHCOBUMHU pecypcamu. B cBiTi icHyBamu
1 iCHYIOTH pi3Hi BapiaHTHU IIbOTO IIPOIIECY, ITPOTe Ha Cy-
YaCHOMY eTarll po3BUTKY HAIIOI IIUBLII3aIlii TOJIOBHUM €
HAsIBHICTD ITOJIATKOBOI crcTemMu nep:xasu. Came BoHA €
OJTHI€I0 3 KJIFOYOBUX CKJIAIOBUX 1l EKOHOMIUHOI CTPYKTY-
pu. YEpaiHa AK He3aJIeyKHA Ta IeMOKpPATUYHA JIeprKaBa
He ¢ BuroueHHAM. [lomaTkoBa cucreMa YKpaiHu Bi-
Jlirpae 3HAUHY POJIb y 3a0e3MeueHH] JIOXOMIB JIePIKaBU.
IIporsirom TpuBaJsIOro yacy Haiia JepaBa HaMarajach
CTBOPUTH [Ii€BYy OCHOBY ii ()yHKI[IOHYBAHHSA 1[0 BTiIU-
JIOCh 1 CHCTEMY MOJATKOBOT'O 3aKOHOIABCTBA ITPOTATOM
Bciel icTopil He3aIesKHOCTI HAIIIol IeP:KaBU II0HATKOBE
3aKOHOABCTBA YKPAIHU MOCTIHHO BAOCKOHAJIIOBAJIOCH,
B HBOT'0 BHOCHJIHCH 3MiHH, BOHO Pe(OpMyBaIOCH, 1 AK
pesyJibTaT — BOHO € HaAiHUM HiATPYHTAM (PyHKITiO-
HYBaHHA yIIOBHOBAXKEHUX JIEPKaBOI0 OPTraHiB Ta OCHO-
BOIO (piHAHCOBOroO 3a6e3neueHH iX mianbHocTi. OmHaK
CHOTOHI YKpaTHChKA MOIATKOBA CUCTEMA CTUKAETHCHA
3 CEepPH03HNMHY BUKJIMKAMU, III0 II0B A3aH1 3 BBEAEHHAM
BOEHHOT0 CTAHY Ta HACTIIKAMHU POCICHKO-YKPATHCHKOL
BiliHU, sIKA TPUBAE i noci. Ik pesysbraT — HEOOXiTHICTh
IIpoBeIeHHs pedopM 3 METOO ITiIBUIIIEHHSA KOHKYPEHTO-
CIIPOMOYKHOCTI €KOHOMIKHM, 3HIKEHHA PIBHA 11 TiHIZAIlI1
Ta 30UTBIIIEHHA PeaJbHUX JI0XO0/iB TPOMaAH, 1o 6e3y-
MOBHO € TOJIOBHUM TIPiOPUTETOM AEPIKABU Y HUHITITHIX
yMoBax. Pasom 3 TuM, IIpoBeIeHHIO OyIb-AKUX pedopM
Mae mepenyBaTy AKICHUU HAYKOBUI aHAJII3 iICHYI0UO1

CUTyaIlii Ta BUILIEHHS IPIOPUTETHIX HAIIPAMEIB pedop-
MYBaHHA, OCRiJIBICI/I B Cy4aCHUX YMOBaX BUKOPUCTaHHA
Ipu pedopMyBAHHSA ITOIATKOBOI CUCTEMH METOY ITPO6
1 HIOMMJIOK € 3aHAATO JOPOTUM 3a0BOJIeHHAM. Bpa-
XOBYIOUU Ile, MU MPOBOJIAYN HAIILY PO3BIAKY, CTABUMO
3aBIAHHA OKPECJIUTH CyJacHi mpobiieMu pepopMyBaH-
Hf II0OJATKOBOI CUCTEMHU YKPAIHU, 8 METOI BBAKAEMO
BUOKpPEMJIEHHS MOT0 HATIPAMKIB.

Anajia ocTaHHIX HocCIimiKeHb i myO/rikarii.
AK cBiqUUTH aHAITI3 HAYKOBOI JIITEPATypPHU POSKPUTTAM
IIATaHb, 110 TI0B’A3aH1 3 CTAHOBJIEHHAM Ta PO3BUTKOM
TIOIATKOBOI cUCTeMHU 1 ii pedopMyBaHHAM 3aiMaJIOCh
IOCUTH BeJINKA KiJIbKICTh MOCIAHUKIB. 30KpeMa IIu-
TaHHA CTAHOBJIEHHA ITOJATKOBOI CHCTEMH PO3KPHUTI
y po6orax M.T' Bosomyx, I.I. Marsona, T. O. Kapa6iu
[1]. IIuTanHA cTAHOBIEHHS IOIATKOBOI CCTEMHU Yepes
POBKPUTTA NPUHIUIIB 11 moOyI0BU OyJjiu BUCBIT/IEHL
y po6orax O.B. ITa6ar [2]. Oxpemi mocmiaHUKN aKIleH-
TyBaJIX yBary Ha Iporiecax peopMyBaHHA IOAATKOBOI
cucreMu Ta ii ocobyimmBocTAX. Tak UX NUTAHB y CBOIX
poboTax Topkauck Taki mocimauky Ak T. B. €dimenko
[3], M. Caareinceka [4]. PedopmyBanua momaTkoBol
CHCTEMU Yepes IIPU3MY ITPHUHITUITIB IIOT0 Ped)opMyBaH-
HA BucBiTIIeHOo B po6oti FO. M. Mensuuka [5].

Pazom 3 TuM, OTOIIKYHOUKCH, 1110 3a3HAYEH] JOCJTiI-
HUKHU OTPUMAJIM BaroMi pesyJbTaTh, BApTO BKAa3aTw,
Ha Te II0 3 MOMEHTY HNPOBEJIEHHA HUMHU IOCITIKeHb
MUHYJIO JIOCUTb 06araro uacy B paMKax AKOTO0 BiJ0yJINCH
CKJIQTHI COIiaJILHO-IOJIITUYHI 1 eKoHoMiuHi momii. e
aa€e HaM HiI[CTaBI/I BBaxXaTH, [0 POSKPUTTA IIUTAHb
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IOB’A3aHUX 3 peOPMYBAHHAM IT0IATKOBOI CHCTEMU
YkpaiHu Ha cydacHOMY eTari ii icHyBaHHA € aKTyaJIb-
HUM Ta HaraJbHUM, TUM OLJIbIIIe B ACIIeKTI BUIIJIEHUX
3aBaHb Ta METU HAIIIO1 PO3BIIKHU.

MeTor0 cTaTTi € 31iiCHeHHA KOMILJIEKCHOI'0 aHAJIi-
3y IPABOBOI IIPUPOIU MOATKOBOI CUCTEMU YKpaiHu, ii
CTPYKTYPHUX €JIEMEHTIB, €TaITiB POZBUTKY Ta OCHOBHUX
npobjieM, a TAKOK BU3HAUEHHS HAIIPAMIB Ii Mogep-
Hizamil Ta peopMyBaHHA 3 YpaxyBaHHAM CyYaCHUX
€KOHOMIUHUX BUKJINKIB.

Buxknan ocHoBHOro Marepiasy. BisbiricTs Hay-
KOBI[iB, aHAJTIZyI0UN IIPABOBY ITPUPO/Y IMOAATKIB, TIPU-
XOOATH JI0 BUCHOBKY, II[0 CAMe BCTAHOBJIEHHS ITO/IATKIB
i 300piB, a Takox iX e(peKTHUBHE ITPaBOBE PEryJII0OBAH-
HsA, 3a0e3I1euy0Th KpaiHy HeoOXiqHuMu (PiHAHCOBU-
MU pecypcamu [jid BUKOHAHHSA eP:KaBHUX (DYHKITIHA.
Taxk, I.1. dmxyn 3azHauae, 110 CIPABIIAHHA TOIATKIB
Mae Ha MeTi (DOPMyBaHHSA [IOXITHOT YaCTUHU OIOIsKe-
TiB Ha PiBHIi, JOCTATHbOMY [JIAd BUKOHAHHA 3aBIaHb
1 pyHKITiH nepsxaBu Ta MiciieBux rpoman [6]. Ha mymky
A.B. €1uHCBKOr0, MOgATKH, AK OCHOBHE HKEepeJio II0-
KPUTTSA CYCITLILHUX BUTPAT, ICTOPUYHO € XapaKTePHUMU
IJISA IeP’KaBU AK ITy0JIIYHOT0 TEPUTOPIATIBHOTO YTBOPEH-
HS, 1110 TT0Tpebye MOCTiHHOro (hiHAHCOBOTO 3a6e3meueH-
HA U1 CBOTO (pyHKITioHyBaHHA [7].

3rigHo 3 mostoskerHuAMu [lomaTkoBoro Komekcy Ykpa-
IHU, IIONATOK — Ile 000B A3KOBUI ILJIATIXK [0 BIIIIOBiN-
HOTO OrO/KeTy ab0 Ha €IUHUIN PAXyHOK, AKUI CIIPaB-
JISIeThCSA 3 IJIATHUKIB MTOaTKy. 306ip (Iy1aTta, BHECOK) €
000B’A3KOBUM ILJIATEKEM, 1[0 CTLIAYYETHCA 0 OIO/KeTy
a00 Ha eQUHUIN PaxXyHOK, 32 YMOBU OTPUMAaHHSA CIIe-
IiaJIbHOT BUTOU, Y TOMY YHCJIi uepes Jii AeprKaBHUX
OprasiB, OPraHiB MiCII€BOT0 CAMOBPSAIYBAHHA YU 1HIIINX
YIIOBHOBaKEHUX 0Ci0 Ha KOPUCTH IJTATHUKIB 360piB [8].
Taxkoxx BapTo 3a3HAYNTH, 1[0 BiAMIOBIIHO 10 UMHHOIO
3aKOHO/IABCTBA YKPAIHU CYKYIHICTb 3araJIbHOIe PiKaB-
HUX 1 MICIIeBUX IIOHATKIB 1 300PiB, II[0 CIIPABJIAOTHCS
CKJIaJIae MOJAaTKOBY cucTteMy Ykpainu [9].

A HaIroi po3BiIKKA € BaKJIIUBUM OKPECJIUTU CYT-
HICTB Ta 3MICT IIOATKOBOI CHCTEMHU, OCKLJILKY 6e3 I[LOT0
MU He 3MOKeMO BKa3aTy Ha HAIIPAMKH 11 BIOCKOHAJIEH-
HA 1 pehopMyBaHHS.

AHautiz HayKoBOI JIiTEPATYPU CBIAUUTE, IO HA CHO-
TO/IHI He iCHYE €IHOCTI B PO3YMiHHI TAKUX MOHATH, AK
«CHCTEMA 3arajIbH0000B ABKOBUX ILIATEKIB», «CHCTEMA
TIO/TATKIB 1 300PiB» 1 «cUCTEMA OMOAATKYBAHHSA» «II0AT-
KOBa cucreMa». lle mpu3BoaUTE O BUHUKHEHHSA CUTya-
il PiIBHOTIIyMayeHHA TePMIiHY «IIOJATKOBA CUCTEMAa» K
HAYKOBI[AMU TaK 1 PIBHUMU yUACHUKAMU TTOHATKOBUX
mpaBoBiiHOCUH. BpaxoBytoun 11e cripo6yeMo BUSHAYUTH
3 TIOHATTAM JOCJIIPKyBaHOTO0 HAMHU ABUIIA.

HocmimKkeHHA HAYKOBOI Ta HABYAJILHOI JIiTEpaTypu
CBITUUTB, [0 TIPYU POSKPUTTI MUTAHB (DYHKITIOHYBAHHS
IMOJATKOBOI CHCTEeMU 1 i1 pepopMyBaHHA TOCITITHUKN
BUKOPHUCTOBYIOTH Pi3HI MOHATTA Ta TEPMiHHU. SOKpe-
Ma B po60TaxXx BUKOPUCTOBYIOTHCA TaKi TEPMIHHU SAK
«IIOJTATKOBA CUCTEMAa», «CUCTeMa IOIaTKiB», «CUCTeMa
omoiaTKyBaHHA». [Ipu 11boMy B ogqHUX po6oTax BOHU
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OTOTOKHIOIOTHCS, X0Ua 1 TIOBHICTIO B IHIIINX 3BEPTAETHCA
yBara Ha iX pisHUIi i 0c00JIMBOCTAX BUKOPUCTAHHA.

Mu, B nuTaHHAX CIILIBHOCTI 1 BIIMIHHOCTI BKa3aHUX
TepPMiHIB CXWJIBHI migTpuMaru mosurlito 3.C. Bapua-
JIiM, AKUH 3a3Hadae, 1[0 He3BaKAUN Ha HAABHICTH
CIIIJIBHUX PUC, Ile He TIPOCTO Pi3Hi MOHATTA, a W pisHi
CUCTEeMHU, AKI BIIPIBHAIOTHCA HE TIJIBKU IHCTUTYITIHHO-
OpraHisaIfiifHOK CTPYKTYPOIO, ajie i (DyHKI[iOHATLHIM
npusHaueHHAM [10]. Takoi ik mo3uIlii TPUTPUMYIOTECA
JI.II. CigenwuikoBa Ta H.M. Kocrina, axi BBa:kamoTh
3a HeoOXiJTHEe PO3MEKOBYBATU MOHATTSA «IIOJATKOBA CH-
cTeMa», «CUCTeMa OMOAAaTKyBaHHA», «CUCTEeMa II0/IaT-
KiB 1 360piB». 3a IXHIMH CJI0BAMH, HAUBYKUUM 3 HUX
€ cucTeMa MOJATKIB 1 300piB, AKa 06’ €IHye 000B A3KOBI
miaTexi, BusHadeHi sakonomascTBoM [11]. Ilpu mpo-
My BOHU BKa3yIOTh, 1110 CUCTEMA OTIOJaTKYBaHHSA, KPIM
IOIATKIB 1 300piB, BK/IIOUAE MEXAHI3MHI Ta CIIOCO0HU X
PO3paxyHKy ¥ CILJIATH, TOMI AK MMOJATKOBA CUCTEMA 0XO0-
TUTIOE TAKOK OPTraHM, 110 3MiHCHIOITH aIMiHICTPYBaHHA
IOJIATKIB Ta 300PiB.

3BepPTAIYNCH 10 BUSHAYEHHSA OCITIFKYBAHOI0 HAMU
ABUIIA, a caMe IOaTKOBA CUCTeMa, 3a3HaUMO, 10 HA
CHOTO/IHI B HAYKOBI Ta HaBYAJIbHIN JIiTeparypi icHye
AK MIHIMYM [Ba MAXOAU I0 CIPUHHATTA MOJATKOBOI
CHCTEMU.

IIpencTaBHUKYM MEPIIOTO IIAXOMY CIIPUMMAOTH T10-
JIaTKOBY CUCTEMY SK CYKYITHICTb ITOJIaTKIB 1 300piB Aep-
skaBu. Tax I. B. Ilens BBaskae, 1110 mogaTKoBa CCTEMA —
11e 3aKOHOIaBY0 BCTAHOBJIEHA CYKYIIHICTH 000B A3KOBUX
IJIATEXKIB, 1[0 MIIJIATAITE CIJIATI PUAUNYHUMU Ta
(isrunmMEI 0ocobamu 10 OHOIKETIB PisHuX piBHIB [12].

IIpencraBHUKY OpPyTOTO MiIXOAY BKIIOYAIOTH 0 I10-
IaTKOBOI CHCTEMH OKpPiM IOAATKIB 1 300piB cHcTeMy iX
anminicrpyBaHHA. Tka B.I'. BapanoBa BusHaudae 1o-
JIaTKOBY CUCTEMY AK CYKYITHICTD ITOJTaTKOBUX BiTHOCUH,
perjiaMeHTOBaHUX HOpMamy (PiHAHCOBOI'O IIpaBa, o
OPOABJIAITLCA B Mpollecax agMiHICTPyBaHHA ITOAAT-
KiB 1 mojaTkoBux onepariax [13]. Ilinrpumyroun nei
migxig B.JI. AEOpyIieHKo M0II0BHIOE HOT0 1 BKa3ye,
0 TIOJTATKOBA CUCTEeMa € CYKYITHICTIO ITOJIaTKiB 1 360-
PiB, 00’€MHAHNX €IUHOI0 OPraHi3aIIHOI0 CTPYKTYPOIO
1 HOpMaTUBHO-TIPABOBOIO 623010 [14].

Ao ysaraapbHUTH TO MOYKHA BKa3aTH, 10 01/Ib-
MICTh BITYN3HAHUX BUEHUX CXUJIAIOTHCA 10 POBYMIHHA
«IIOJATKOBOI CUCTEMU» AK CYKYITHOCTI 3arajIbHO/Ie PiKaB-
HUX 1 MiCIIeBUX IIOZATKIB 1 300PiB, 110 CIIPABJIAIOTHCA
3TIiIHO 3 3aKOHOIABCTBOM, 4 TAKOK MEeXaHi3M iX CIIpaB-
JIAHHA Ta aaMiHicTpyBaHHA. MU cXUJIBHI TiATpUMA-
TU TaKy ITO3UIIII0 1 31 CBOTO OOKY X0UueMO 3a3HAYUTH,
1[0 TePMIiH «IIOQATKOBA CHCTEeMa» MAa€ OXOILJIIOBATHU
He TiJIbKK Hablp IogaTKiB 1 300piB, ajie i opraHu, skl
3MIACHIOIOTH IX aIMiHICTPYBaHHA, a8 TAKOXK MEXaHi3Mu
3a0e3leyeHHA BUKOHAHHA II0JaTKOBUX 000B A3KIB.

ITimcymoBytouu BBasKaemo, 110 ITOJIATKOBA CUCTEMA
ABJIAE CO00I0 CYKYITHICTb MOJATKIB, 300piB Ta 1HIIUX
000B’A3KOBUX ILJIATEXIB, BCTAHOBJICHUX 3aKOHOAB-
CTBOM, & TAKOYK MEXaHI3MiB iX CIIPABJIAHHA, aIMIHICTPY-
BaHHA Ta KOHTpo. BoHa BkJfouae B cebe He Jiuiie
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IIPaBOBI HOPMH, 1110 BUSHAYAIOTE IIOPSAIOK BCTAHOBJICH-
HA Ta CIUIATY TIOJIATKIB, a i OpraHu, fAKi 3a6e3rmeuynTh
ix 30ip, a TAKOK IIPUHIIUITA 1 METOOU OIOAATKYBaHHSA,
1[0 CIIPUAIOTEH (PIHAHCYBAHHIO JEPKABHUX TA OPTaHiB
MiCIIEBOTO CAMOBPSAIYBaHHSA.

dopMyBaHHA MTOIATKOBOI CUCTEMU YKpPaATHU TTPOXO0-
JIAJIO0 B CKJIQIHUX YMOBaX CTAHOBJIEHHS HOBOI JIepKaBU
Ta BIJCYTHOCTI HEOOXITHOTO JTOCBIAy Y CITPABJIAHHI 10~
IaTKIB AK BayKJIUBOI0 IHCTPYMEHTY AJIA PEryJII0BAHHA
COLTiaJIbHO-eKOHOMIUHOT0 Po3BUTKY. 1leii mporec TpuBae
¥ [10C1, OCKIJIBKY TTOCTIMHO 31 HICHIOETHCA TIOIIYK IIIAXIB
71 11 BIOCKOHAJIEHHSA Ta MOOEPHI3allii, amzxe IIogaTKo-
Ba crcTeMa MOBUHHA CTAaTH e(DeKTUBHUM 1HCTPYMEHTOM
JIJ1A TIOJIOJTAHHSA MOTOYHOI eKOHOMIUHOT KPU3U.

IIIax posBUTKY MOIATKOBOI CHCTEMU YKpATHU 34 T10-
Haa 30 POKiB He3aIEKHOCTI MOYKHA IIOMIJINTH HA KLJTbKa
eTariB, KOKeH 3 AKX Mae€ CBOI XapaKTepPHI 0COOJIMBOCTI.
Haiiuacrinre 11eit mporiec cucTeMaTu3yeThCA B YOTUPU
eranm: nepmuiit — 1991-1993 poxu, apyruit — 1994—
1999 poxkwu, Tperiit — 2000-2009 poxu, ueTBepPTUI —
2010 mo cworomui. IIpoTe, mmicisa AeTaIbHOTO aHaJIi3y,
MOKHA BUOUIUTHU IIICTH €TAITB PO3BUTKY MOIATKOBOI
cucremu, a came: 1) 1991-1994 poxu; 2) 1994—2000 pik;
3) 2000—-2010 poxu; 4) 2010-2014 poxwu; 5) 2014-2022
pix; 6) 2022 — 110 TenepiIIHiii yac.

Kosxen i3 3as3HaueHnx eTariB Mae CBOI Xapakrep-
Hi 0COOJIMBOCTI Ta TIPOIlecH i Mae CBiil peaysibrar. Tak
MepIIni eTan XapaKTepu3yeThCsa CTAHOBJIEHHS ep-
JKaBU 1 y IIbOMY KOHTEKCTI CTAHOBJIEHHAM IT0ATKOBOI
CHCTEMH AK HEOOXIJTHOro ejeMeHTa e(PeKTUBHOro ii
(dyuKIioHyBaHHA. [[pyruii eTar 1MoB’as3aHnX 3 IPUHHAT-
mam KomceruTyirii YKpaiHu i IpuBeieHHA TOAATKOBOI
CUCTEMH JI0 KOHCTUTYI[IHUX T0JI0KeHb. TpeTiil eTar
XapaKTepusyeThCA (POPMYBAHHAM HOBOT'O TIOJATKOBOTO
3aKOHO[IABCTBA, 30KpeMa IMIPpUUHATTAM IlomaTkoBoro
KOOEeKCy YKpaiH! Ta MpuBefeHHS (QYHKIIOHYBaHHA
OJATKOBOI CHCTEMH 10 HOT0 MOJIOKEeHb. deTBepTuii
eTarn XapaKTepusyeThbCA aKTUBHUM BIOCKOHAJIEHHIM
HOaTKOBOT0 3aKOHOIABCTBA Ta 3aITPOBAKEHHAM
MeXaHIi3MIB AKI 3am00irIy HeraTuBHUX HACJIIIKIB CBI-
TOBOI €KOHOMIUHOI Kpusu. II'aTuii eran 1o’ si3aHui
3 (DyHKI[IOHYBaHHSA MOJATKOBOI CCTeMU YKpaiHU B HO-
BUX COI[IaJIBHO-TIOJIITUYHUX Peaisix, a caMe B peaJTi-
SIX He3aKOHHOI aHekcii ABTOHOMHOI pecity0iriku Kpum
pociiicekoro emepariero. IllocTuii eTamn posmouascA
3 TIOBHOMACIIITA0HOT0 BTOPTHEHHA POCIHCHKOT (hemepartii
HA TEPUTOPII0 YKPATHU Ta OKYIIAIl€l0 IT'ATOT YaCTUHU
ii Tepuropii. Ileil eTanm xapakTepusyeThCA 3ampoBa-
JKEHHAM MEXaHI3MiB COPaBIAHHA 1 aIMiHICTPyBaHHA
IIOIATKIB B YMOBaX BiHU.

Y KOHTEKCTI aHaJIidy BUIIJIEHUX eTarliB MOKHA T10-
TOJIUTHUCH 13 IYMKOIO, CKa3aTH II[0 CTAHOBJIEHHS Ta PO3-
BUTOK TIOJTATKOBOI CHCTEMU YKpaiHU OyJI0 CKIIQTHUM,
CYIIePeUIMBUAM 1 4acTO CIIOHTAHHUM, X0Ua 3araJlbHUN
HaAMPAMOK IIUX mpoiieciB OyB BipuuM. lle BKIOUaIO
(bopMyBaHHSA ITOATKOBOI CUCTEMHU Ta BCTAHOBJIEHHSA
PiBHA OIOJATKYBaHHSA, AKUH BiANOBiIaB BUMOTaM
puHKOBOI ekoHOMiKU. HamepemomHi mporoJioiieHHs

HesasesxHocTi (1991 p.) B Yipaiui gidia mogarkosa
crcreMa, I0 BEJIIOYAJIA: HOAATOK 3 000POTY, Bigpaxy-
BaHHA B OFOKET BUJTBHOTO BAJIUIIKY MTPUOYTKY, TLIATY 3a
BUpPOOHUYI (hoHIM, (piKCOBAHI ILJIATE K], TLIATY 32 BOMY,
JIICOBMIA JOXIJI, OZATOK HA JEeMOHCTPAIHI0 KiHO(IIb-
MiB, JlepsKaBHE MUTO Ta MPUOYTKOBUII ITOAATOK 3 T'PO-
MajsaH [1]. @opMyBaHHA NOOATKOBOI cCCTEeMU YKpaiHU
€ CKJIQJTHUM 1 6araTorpaHHUM OPOIIECOM, 10 TPUBAE
JIo cboToHi. SIK pesysbraT — cydacHa moJaTKOBa CU-
creMa YKpaiHu Mae cTaTh e(PeKTUBHUM 1HCTPYMEH-
TOM TIO0JIAHHA €KOHOMIUHOI KPU3HU Ta CTUMYJIIOBAHHSA
COLIIaJIbHO-€KOHOMIYHOTO PO3BUTKY, 110 II0Tpedye I10-
CTIHHUX BIOCKOHAJIEHDb Ta MOJEPHI3aIlii.

IMomo HampAMEKIB pehopMyBaAHHSA Ta BIOCKOHAJIEH-
HSA TIOJATKOBOI CHCTEMH BapTO 3a3HAUYNUTU HACTYIIHE.

fAx mokasye aHaTi3 MPaKTUKU (DYHKITIOHYBaHHSA II0-
IaTKOBOI cucTeMy YKpaiHUW Ta HAYKOBOI JiTepaTypu
B AKI¥M BUCBITJIIOIOTHCA MTUTAHHAM ii pe)opMyBaHHS,
Ha CHLOIOAHI OQHOCTAMHOI BIIIOBINl HA MUTAHHA AKUM
uyrHOM Mae OyTy pepopMoBaHa MIOAATKOBA CHCTEMA He-
mae. [Ipore MoKHA BUOKPEMUTH HATIPAMKHN 3 AKHMU CJIi[T
TIOTOJIATHCH. S0KpEMa OKpPEMIi [JOCITi/THUKY BKA3yIOTh Ha
BaKJIMBICTD 3aIIPOBAKEHHSA €(DEKTUBHOTO ITOATKOBOTO
aJIMIHICTPYBaHHSA Ta KOHTPOJIIO; 1HIII 30CEPERKYIOTH yBa-
Ty Ha 3alPOBARKEHHI B IIpoiieci peopMyBaHHSA ITPUH-
IUITIB TTepeqdadyBaHOCTI Ta IIPO30POCTI, 110 € A0COJIFOTHO
IPABUIBHUM IIIIX0I0M [JIs 3a0e3I1eUeHHA CTa0lILHOCTI
eKoHOMiKH [3]; 11e 1HII BUOKPEMJIIOITL HEO0X1THICTh
CIIPABEAJIMBOCTI, EKOHOMIUHOI e()eKTUBHOCTI Ta COIiajIb-
HOI Bi/ITIOBITAJIbHOCTI AK OCHOBHUX IIPUHITUATIIB (DYHKITi-
OHYBaHHS ITOATKOBOI CCTeMU Ta ii pedopmyBaHHA [2].

Mu 6e3yMoBHO 3rofHiI 3 TAKUMU HAOPAMKAMU pe-
(hopMyBaHHA OAATKOBOI CUCTEMU, ajie, Ha HAIILY dyM-
KY, B Cy4aCHUX YMOBAaX € ME€BHI HATPAMKH AKi 3aJTUIIN-
JIACH 11034 yBarow. 30KpeMa TAKUMU € 3aCTOCYBAHHSA
HOBITHIX TEXHOJIOTIH /I aBTOMATU3AIlll IT0JJaTKOBUX
IpoLeAyp, AaIITUBHICTh MOAATKOBOI MOJIITUKHY 10 3Mi-
HIOBAHMX €KOHOMIUHMUX YMOB Ta BILTUB IudpoBiszaii
Ha IIOAATKOBY IOJIITUKY, CJIL IIPUAIIUTH OLIbIIIEe YBATH.
AKIIeHT Ha Il HAIIPAMEKN J03BOJIUTE HE JIKIIE 3MEHIIIN-
TH piBeHb KOPYMIIii Ta GI0POKpaTii, a if 3abe3rneunTu
OibI epeKTUBHE I CIIpaBeIJIUBE AqMIiHICTPYBAHHS
TOATKIB, 110 € KPUTUYHUMM /1A PO3BUTKY TTOTATKOBOL
CUCTEeMH B CyJaCHUX yMOBax.

YaaraJibHIOUM 3a3HAYEHE, BPAXOBYHOUH BCI ACIIEKTH
Cy4acHOro (DYHKITIOHYBAHHS HAIIIOI IeP:KaBU Ta HOBI
BUKJIUKN CyYacCHOCTI, III0 TTI0CTAI0Th ITepe/] Hel B IIpo-
mmeci pehopMyBaHHAM ITOIATKOBOI CHCTEMU, Y 3B’SA3KY
3 T106aJTi3aIlie’0 eKOHOMIKH, IT(poBisallicro GizHecy
Ta 3MiHAMU €KOHOMIUHUX YMOB, IIO[JaTKOBA CHUCTEMa
Yxpaiuu mae OyTH afganToBaHa 10 HOBUX peasiil. Mu
3TOJIHI 3 IyMKOI0, 1110 TpaHcpopMalrid i pedopMyBaHHsA
IIOAATKOBOI CUCTEMHU [IOBUHHA II0JIATAaTA B OIITUMI3arii
oTped y MOJaTKOBUX HANXOMKEHHAX 18 MOMKIIMBOCTAMU
ix orpumannA [15]. Lls Tparcdopmarris i pedopmyBan-
HA Mae€ IMMPoxXoauTu 3a HACTYITHUMU HAaIIpAMKaMU:

ITo-mepiire BpaxyBaHus 1udpoBisalrii Ta aBToMaTu-
3arrii mogaTKoBUX Iporiecis. Lle mor’sa3ame 3 posBUTKOM
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iH(opMAaIHIX TEXHOJIOIIH, 10 J03BOJIAITE 3HAYHO
TIOJIETIIINTH MPOIIEC aIMiHICTPYBaHHA moaaTKiB. Buko-
PUCTaHHA CyYaCHUX eJIEKTPOHHUX TLIAT(OPM MJIA I10-
Iadi IIoJaTKOBUX AeKJIapallii, CIIaTH IOJATKIB 1 3BIT-
HOCTI J1ae 3MOTY 3HUSUTHU PiBEHb KOPYIILii, TOKPAIIUTHA
B3a€MO/IiI0 3 IVIATHUKAMM IIONATKIB Ta 30LILIINTH eeK-
TUBHIiCTH 360py momaTkiB. OmHAK, NI I[bOT0 HEeOoOXiTHO
MOJIepHI3yBaTH iCHYI0Uy iHQPaCTPYKTyPY, 3a6e3meunT
3aXUCT JAHUX 1 CTBOPUTHU HOPMATUBHO-IIPABOBY 6a3y
IUIA PETYJIIOBAHHA TAKUX MPOIIECIB.

ITo-gpyre BpaxyBaHHs HEOO0XiJHOCTI 3a0e3reunT
0aJiaHC Mi¥ [IOAATKOBHUMU CTABKAMU Ta €KOHOMIYHIM
3poctaHHAM. I[imBUIIIEHHA TOOATKOBUX CTABOK MOXKE
IPU3BECTH 10 HEraTUBHUX €KOHOMIUHUX HACJIIIKIB,
TaKUX AK CKOPOUEHHS 1HBECTUIIII UM 3POCTAHHSA TIHBO-
BOI eKoHOMIKHK. BogHouac HemocTaTHA OII0gAaTKOBAHICTE
MOXKe O0MEKUTH (DiHaHCYBAHHSA NEpP:KaBHUX MOTPED,
30KpeMa B yMOBaX Kpu3u. BU3HAYEHHS ONTUMAaJILHO-
ro piBHA II0JJATKOBOT0 HABAHTAKEHHS € BAXKJINBUM
3aBOAHHAM I 3a0e3IIeUeHHA CTIMKOCTI €KOHOMIKH.

ITo-TpeTe — migBUIlIEHHA PIBHA MOOATKOBOI KYJIb-
Typu. OOHUM 3 BUKJIHUKIB € HEIOCTATHA MOIAaTKOBA
KyJBTypa cepejl rpoMajisaiH i 6idHecy. ¥ 6araTbox BHU-
MaJIKaxX MJIATHUKY TT0JIaTKIB HE PO3YMIIOTh BAyKJIUBOCTI
CIIPABJIAHHA MOOATKIB a060 K MIYKAITh CIIOCOOU YXU-
JIEHHS BiJ] OTIOIATKyBaHHA. TOMY BayKJIMBO ITPOBOTUTHU
iH(bopMAITifiHy KaMIIaHi0, CIIPAMOBAHY Ha ITiBUAIIEHHS
0013HAHOCTI HACeJIeHHA 1010 IIOAATKOBUX 000B’A3KIB
1 POJTi TIOTATKIB y PO3BUTKY IEP:KaBU.

ITo-ueTBepTEe — amamTallia IIOHATKOBOI CUCTEMI 10
3MiH y TJIO0AIbHIN €KOHOMIIT. 3 TyI06aTi3arfiero i 3poc-
TAHHAM MIXKHAPOJHUX TOPTOBUX BiTHOCUH BUHUKAE
noTpeba B amarTailii II0gqaTKOBOI MOJITUKH 0 BUMOT
MIKHAPOIHUX CTAHAAPTIB, Takux Ak craumapta OECP
y cdepi 60poTHOU 3 YXUIIAHHAM Bif] CILIATH TIOIATKIB.
Ile Bumarae rapMoHisalrii HaIl[iOHAJIILHOTO ITOTATKOBOTO
3aKOHO/IABCTBA 3 MI»KHAPOJHUMU HOPMaMU.

ITo-’saire — minBuIeHHA e)eKTHBHOCTI II0JATKOBOIO
aMiHICTPYBaHHA. YPax0oBYIOUN BeJIMUE3HUI 00CAT I10-
IaTKOBHUX ILIATEXKIB TA CKJIAQHICTD CUCTEMU, KJIFOUOBUM
BUKJINKOM € 3a0e3redeHHA e(DeKTUBHOI0 aaMiHiCTpPY-
BaHHA nonatkiB. Ile BriIouae B cefe aBTOMAaTH3AIIII0
MPOIIECiB, BIOCKOHAJIEHHS POOOTU ITOJATKOBUX OPraHiB
Ta PO3BUTOK aHATITUYHUX 1HCTPYMEHTIB JJIsI BUABJIEH-
HA TOPYIIEeHb 1 onTuMisallii 360py mogaTKiB.

ITo-mmocTe — migBUINIEHHS COIIAIBHOI CIIPABEJIN-
BOCTI yepes ITI0JATKOBY ITOJIITHKY. B ymoBax coriaiapHux
1 EKOHOMIYHUX HEPiBHOCTEI 0COOIMBO BAXKJIUBO 3a0e3Iie-
YUTU COI[IAJTHLHY CITPABEIJINBICTD Yepes CUCTeMY OITofIaT-
KyBaHHA. [{J1s1 116010 HEOOXiHO mpaIffoBaT Hajl pedop-
MYBaHHAM IIPOTPECUBHUX MOAATKIB, CTBOPEHHAM O1JTbIII
CIIPaBeJIMBUX YMOB 1A MAJIUX 1 CEPeqHIX MiIIPUEMCTB,
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a TaKoK TIOJIETIIIEHHAM IT0JJaTKOBOI0 HABAHTAKEHHA Ha
HAUO1IBII BPA3JINBi BEPCTBU HACEJIEHHA.

CboMe — eKOJIOTIUHE OITOIATKYBAHHSA. ¥ PAaX0BYIOUH
r106aJIbHI BUKJIMKY 3MIiHM KJIiMaTy Ta HeoO0XiTHICTb
TEePEeXOoTy 0 CTAJIOTO0 PO3BUTKY, BAYKITMBUM HAIIPSAMOM €
BIIPOBA/KEHHSA €KOJIOTIYHUX TOIaTKIB, AKI MOTUBYIOTh
OiIIPUEMCTBA 0 3HUIKEHHA 3a0pyIHEHHA Ta pallio-
HAJIHOTO BUKOPUCTAHHA OIPUPOTHUX pecypcis [15].

Takox miA IMABUIIEHHA PiBHA e(EeKTUBHOCTI II0-
JIaTKOBOI CCTeMU B YKpaiHi HE00X1THO JOTPUMYBATHUCH
cTabiJIBHOCTI B HOPMATUBHO-IIPABOBOMY PEeTYJIIOBAHHI
MIOATKOBUX BITHOCHH 1 3BA’KaTU HA Te, 1110 3aIIPOIIOHO-
BaHI II0AATKOBI 3MIHM, BBEIEHI MOJTATKOBI MeXaHI3MH
MAaroTh OyTH AJIA Cy0 €KTIB TOCIIONAPIOBAHHSA ITPOCTUMU
Ta 3pPO3yMLIMMHU Ta He MOBUHHI MOCTIMHO 3MiHIOBATHUCH.

Takum unHOM, ped)OpMyBaHHS ITOJATKOBOI CHC-
TeMH B YEKpaiHi Mae GyTH KOMILJIEKCHUM 1 THYYKHUM,
OpPiEHTOBAHUM Ha 3POCTAHHA €KOHOMIKH, ITiABUIIEHHA
eeKTUBHOCTI ePrKaBHOTO YIIPABJIHHSA, MATPUMKY
COIiAJTBHOI CIIPABEQJIMBOCTI Ta BiIMOBIIHICTh CyYaCHUM
BUKJINKAM TJ100a/1130BAHOT €KOHOMIKH.

BHCHOBKH i mepCeKTHBH MOJAJBIIAX JOCJIi-
IKEeHb. TakuM YMHOM, BPaXOBYIOUU BCe BUIIE 3a3HA-
YeHe MOKeMO 3pO0UTH HACTYIHI BUCHOBKU. [lotaTkoBa
cucTeMa ABJIAE CO00I0 CYKYITHICTh IMOAATKIB, 300piB Ta
1HIIMX 000B’A3KOBUX ILJIATEXKIB, BCTAHOBJIEHUX 3aKO-
HOJIABCTBOM, a TAKOK MEXaHI3MIB X CIPaBJIAHHSA, aj-
MiHICTpYBaHHA Ta KOHTPOJII0. BoHa BKJIIouae B cebe
He JIWIIe ITPABOBI HOPMU, II[0 BUBHAYAIOTH MOPAIOK
BCTAHOBJIEHHA Ta CILJIATHU MOJATKIB, a i OpraHu, AKi
3a0e31euyoTh iX 30ip, a TAKOK TPUHIIUNIN 1 METOIU
OTIOJTATKYBaHHS, 1110 CIIPUAIOTH (DiHAHCYBAHHIO [IEPKAB-
HUX Ta OPTaHIB MiCI[€BOT0 CAMOBPSAIYBaHHA.

IlomaTkoBa cucTeMa B CBOEMY PO3BUTKY ITPOMIILIIA
CKJIQ[THUI NIIAX 1 TPOJOBIKY€E PO3BUBATHUC Ta BIOCKO-
HAJIIOBATHUCH. 11 pedopmyBanHa B YEpaini Mae GyTu
KOMILJIEKCHUM 1 THYYKUM, OPi€HTOBAHUM Ha 3POCTaHHA
€KOHOMIKH, IIiABUINEHHA e(QeKTUBHOCTI AePrKaBHOI0
YIOPaBIiHHA, MATPUMKY COI[iaJIbHOI CIPaBEqJINBOCTI
Ta BIATIOBIIHICTH CyYaCHUM BUKJIUKAM r106a/1i30BaHO1
E€KOHOMIKH. A 1A IiABUINEHHA PiBHA e)eKTUBHOCTI I10-
JIaTKOBOI CCTeMU B YKpaiHi HE00X1THO JOTPUMYBATHUCH
cTabiJIBHOCTI B HOPMATUBHO-IIPABOBOMY PEeTYJIIOBAHHI
MIOATKOBUX BITHOCHH 1 3BA’KaTU HA Te, 1110 3aIIPOIIOHO-
BaHI II0AATKOBI 3MIHM, BBEEHI MOJTATKOBI MeXaHI3MH
MAaroTh OyTH AJIA Cy0 €KTIB TOCIIONAPIOBAHHSA ITPOCTUMU
Ta 3PO3yMLIMMHU Ta He HOBUHHI MOCTIIHO 3MiHIOBATHUCH.

Bupineni cim HanmpsaMkiB pedopMyBaHHS IOIATKOBOI
CUCTEMH, 3 HAIIIOI TOYKU 30Dy, € MaricTpajabuumMu. Boru
MOXKYTBb OyTH TIOKJI[IeHI B OCHOBY (DOpMyBaHHSA CTpAa-
TeriYHUX TJIAHIB PepOPMyBaHHA ITOATKOBOI CHCTEMU
YEkpaiHu Ta 1l IPaBOBOIO PETYJIIOBAHHA B MalOyTHEOMY.
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COMBINING POWERLIFTING AND
FUNCTIONAL TRAINING IN COMBAT SPORTS

Summary. Background: Combat sports require not only raw strength but also dynamic, sport-specific abilities
such as agility, explosive power, and endurance. This article explores the integration of powerlifting and functional
training to develop a comprehensive training regimen that addresses these multifaceted demands.

Methods: The discussion delineates the core principles of powerlifting —emphasizing heavy compound move-
ments like the squat, bench press, and deadlift — to build maximal strength, alongside functional training that focus-
es on movement efficiency, sport-specific drills, and high-intensity conditioning. A sample weekly training program is
presented, illustrating how to balance periodization, complementary exercises, and recovery strategies.

Results: The combined training approach is shown to enhance overall athletic performance by improving force
generation, agility, balance, and injury resilience. The integration not only boosts explosive power and technical
skills but also contributes to better body composition and mental toughness essential for competitive combat sports.

Conclusion: Incorporating both powerlifting and functional training into a structured program offers a well-rounded
strategy for combat athletes. By addressing both maximal strength and sport-specific performance, this dual approach
effectively elevates an athlete’s capabilities, ensuring readiness for the physical and mental challenges of combat sports.

Key words: combat sports, powerlifting, functional training, explosive power, periodization, sport-specific con-

ditioning, recovery, mental toughness.

ntroduction. If you've ever watched a high-level

MMA fight, a boxing match, or a Brazilian jiu-jitsu
tournament, you know how demanding combat sports
can be. These athletes aren’t just strong or fast —
they’re explosive, agile, and capable of enduring gruel-
ing physical and mental challenges. To perform at their
best, fighters need a training regimen that builds raw
strength while also preparing them for the dynamic,
unpredictable nature of their sport. That’s where the
combination of powerlifting and functional training
comes in.

At first glance, powerlifting and functional training
might seem like opposites. Powerlifting is all about
lifting heavy weights to build maximal strength, while
functional training focuses on movement efficiency, con-
ditioning, and sport-specific skills. But when you com-
bine the two, you get a training approach that’s greater
than the sum of its parts. In this article, we’ll break
down how these two methods can work together to take
your combat sports performance to the next level.

1. What Are Powerlifting and Functional
Training?

Before we dive into how to combine these two train-
ing styles, let’s define what each one is.
¢ Powerlifting: Powerlifting is a strength sport centered

around three main lifts: the squat, bench press, and
deadlift. The goal is simple-lift as much weight as

140

possible for a single repetition. Powerlifting builds
maximal strength, which is the ability to generate
force against an external resistance. For combat ath-
letes, this means more powerful strikes, stronger
takedowns, and the ability to overpower opponents
in clinches or grappling exchanges.
Functional Training: Functional training, on the
other hand, focuses on movements that mimic real-life
activities or sport-specific actions. It’s about training
your body to move efficiently and effectively in dy-
namic, unpredictable environments. Think kettlebell
swings, medicine ball throws, sled pushes, and agility
drills. Functional training improves coordination,
balance, endurance, and the ability to perform under
fatigue-all of which are critical in combat sports.

While powerlifting builds the foundation of raw
strength, functional training helps you apply that
strength in ways that are directly relevant to your
sport. Together, they create a well-rounded athlete
who’s not just strong, but also agile, explosive, and
resilient.

2. Why Powerlifting is a Game-Changer for
Combat Athletes
Let’s start with powerlifting. Why should combat

athletes care about lifting heavy weights? Here’s why:
* More Power in Your Strikes and Takedowns: The

squat, bench press, and deadlift are compound
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movements that engage multiple muscle groups at
once. By getting stronger in these lifts, you'll be able
to generate more force in your punches, kicks, and
takedowns. For example, a stronger bench press can
translate to a more powerful punch, while a stronger
deadlift can help you dominate in the clinch or during
grappling exchanges.
Injury Prevention: Heavy lifting doesn’t just make you
stronger-it also makes you more durable. Powerlifting
strengthens your bones, tendons, and ligaments, re-
ducing the risk of injuries like fractures, dislocations,
and sprains. This is especially important in combat
sports, where injuries are common.
Mental Toughness: Let’s be honest-lifting heavy
weights isn’t easy. It requires focus, discipline, and
the ability to push through discomfort. These mental
attributes are invaluable in combat sports, where
you need to stay composed under pressure and keep
fighting even when you’re tired or hurt.
Better Body Composition: Powerlifting helps you build
lean muscle mass while burning fat, which is crucial if
you're competing in a weight class. A stronger, leaner
physique means you’ll have a better strength-to-
weight ratio, giving you an edge over your opponents.
Core Strength and Stability: The squat, bench press,
and deadlift all require serious core engagement to
maintain proper form. A stronger core means better
balance, stability, and the ability to transfer force
between your upper and lower body-skills that are
essential in combat sports.

3. The Role of Functional Training in Combat
Sports

While powerlifting builds the foundation of
strength, functional training helps you apply that
strength in ways that are directly relevant to your
sport. Here’s how:

Sport-Specific Movements functional training in-
cludes exercises that mimic the movements you’ll use
in combat sports. For example, rotational medicine
ball throws can improve your striking power, while
sled pushes can enhance your takedown explosiveness.
These exercises help you bridge the gap between the
gym and the ring or cage.

Improved Conditioning combat sports are as much
about endurance as they are about strength. Func-
tional training often includes high-intensity interval
training (HIIT) and circuit training, which improve
your cardiovascular fitness and recovery. This is essen-
tial for maintaining a high pace throughout a match
or fight.

Enhanced Mobility and Flexibility many function-
al exercises involve full ranges of motion, which can
improve your flexibility and reduce the risk of injury.
For example, kettlebell swings and Turkish get-ups
promote hip mobility, while medicine ball rotations
enhance spinal mobility.

Better Balance and Coordination functional
training often includes unilateral movements (like

single-leg deadlifts) and exercises on unstable surfaces
(like balance boards). These improve your proprio-
ception, balance, and coordination-qualities that are
essential for executing precise techniques in combat
sports.

Injury Prevention by strengthening stabilizer mus-
cles and improving movement patterns, functional
training reduces the risk of injuries caused by imbal-
ances or poor mechanics.

4. How to Combine Powerlifting and Func-
tional Training

Now that we’ve covered the benefits of both ap-
proaches, let’s talk about how to combine them ef-
fectively. The key is balance-you don’t want to over-
emphasize one approach at the expense of the other.
Here’s how to do it:

Periodization, structure your training into cycles,
focusing on different goals at different times. For ex-
ample, during the off-season, prioritize powerlifting to
build maximal strength. As competition approaches,
shift the focus to functional training to refine your
sport-specific skills and conditioning.

Complementary Exercises, pair powerlifting move-
ments with functional exercises that target similar
muscle groups. For example, after performing heavy
squats, follow up with box jumps or sled pushes to
translate that strength into explosive power.

Recovery and Mobility Work, both powerlifting and
functional training are demanding on the body. Incor-
porate recovery practices like foam rolling, stretching,
and yoga to maintain mobility and prevent injuries.

Sport-Specific Drills integrate combat-specific drills
into your functional training sessions. For example,
after a set of kettlebell swings, practice striking com-
binations or takedown entries.

Volume and Intensity Management be mindful
of the volume and intensity of your training. Power-
lifting sessions should focus on heavy, low-rep sets,
while functional training should emphasize moderate
weights and higher reps. Avoid overloading the body
with too much volume, which can lead to fatigue and
overtraining.

5. A Sample Training Program

Here’s an example of a weekly training program
that combines powerlifting and functional training
for a combat athlete:

Day 1: Powerlifting Focus
® Squat: 5 sets of 5 reps
* Bench Press: 5 sets of 5 reps
* Deadlift: 3 sets of 3 reps
® Accessory Work: Pull-ups (4 sets of 8 reps), dips (4

sets of 10 reps), core exercises (plank, leg raises)

Day 2: Functional Training Focus
¢ Kettlebell Swings: 4 sets of 12 reps
* Medicine Ball Slams: 4 sets of 15 reps
¢ Sled Pushes: 4 sets of 20 meters
¢ Agility Ladder Drills: 10 minutes
* Sport-Specific Drills: Shadowboxing or light sparring
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Day 3: Active Recovery
* Yoga or mobility work (30—45 minutes)
¢ Light cardio (e.g., swimming, cycling, or brisk walk-
ing)
Day 4: Powerlifting Focus
* Squat: 4 sets of 4 reps (heavier than Day 1)
® Overhead Press: 5 sets of 5 reps
* Romanian Deadlift: 3 sets of 8 reps
* Accessory Work: Rows (4 sets of 8 reps), face pulls
(4 sets of 12 reps), core exercises (Russian twists,
hanging knee raises)
Day 5: Functional Training Focus
* Box Jumps: 4 sets of 8 reps
* Battle Ropes: 4 sets of 30 seconds
* Sandbag Carries: 4 sets of 30 meters
* Sport-Specific Drills: Grappling or takedown practice
Day 6: Conditioning
e HIIT Circuit: 5 rounds of 30 seconds work, 30 sec-
onds rest (e.g., burpees, sprints, push-ups, mountain
climbers)
® Core Finisher: Plank variations, leg raises, or ab
wheel rollouts
Day 7: Rest or Active Recovery
6. Common Mistakes to Avoid
* Neglecting Recovery: Overtraining can lead to burn-
out or injury. Make sure you’re getting enough sleep,
nutrition, and active recovery.
¢ Ignoring Sport-Specific Skills: While strength and
conditioning are important, they should comple-
ment-not replace-technical training in your combat
sport.

* Poor Exercise Selection: Choose functional exercises
that directly benefit your sport. Avoid overly complex
or irrelevant movements.

¢ Lack of Periodization: Training should be structured
to peak at the right time. Randomly mixing power-
lifting and functional training without a plan can
lead to suboptimal results.

* Overemphasis on Maximal Strength: While powerlift-
ing is beneficial, combat athletes also need explosive
power, endurance, and agility. Balance your training
to address all aspects of performance.

7. Nutrition and Recovery

To support the demands of combined powerlifting
and functional training, combat athletes must priori-
tize nutrition and recovery:

* Protein: Essential for muscle repair and growth. Aim
for 1.6—2.2 grams of protein per kilogram of body
weight daily. Sources include lean meats, fish, eggs,
dairy, and plant-based options like beans and lentils.

* Carbohydrates: Provide energy for intense training
sessions. Focus on complex carbs like rice, oats, sweet
potatoes, and whole grains.

¢ Fats: Support hormone production and overall health.
Include sources like avocados, nuts, seeds, and olive oil.

* Hydration: Combat sports and intense training lead
to significant fluid loss. Stay hydrated throughout the
day, especially during training sessions.

* Supplements: Consider supplements like creatine (for
strength and power), beta-alanine (for endurance),
and branched-chain amino acids (BCAAs) to enhance
performance and recovery.
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Fig. 1. Stacked bar chart visualizing the weekly training program breakdown
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¢ Sleep: Aim for 7-9 hours of quality sleep per night
to support recovery and performance.

8. Real-World Examples

Many elite combat athletes have successfully com-
bined powerlifting and functional training to enhance
their performance. For example:

Georges St-Pierre (MMA) known for his incredible
athleticism, GSP incorporated powerlifting exercises
like squats and deadlifts into his training regimen.
He also used functional training tools like kettlebells
and sleds to improve his conditioning and movement
efficiency.

Francis Ngannou (MMA) Ngannou’s knockout pow-
er is legendary, and he attributes much of his strength
to powerlifting. He also uses functional training to
maintain his agility and endurance.

Saenchai (Muay Thai) while not a traditional pow-
erlifter, Saenchai incorporates strength training and
functional exercises like medicine ball throws and re-
sistance band work to enhance his striking power and
flexibility.

9. Mental Training Techniques for Combat
Athletes

While physical training is crucial for success in
combat sports, mental toughness and psychological
resilience are equally important. The ability to stay
focused, composed, and confident under pressure can
make the difference between victory and defeat. One
of the most effective mental training techniques is

visualization, which involves creating vivid mental im-
ages of successful performance. By imagining yourself
executing techniques flawlessly, winning matches, or
overcoming challenges, you can build confidence and
improve muscle memory.

Meditation and mindfulness practices are also valu-
able tools for combat athletes. These practices help you
stay present and focused, reducing distractions and
negative thoughts. Start with just 5-10 minutes of
mindfulness meditation daily, focusing on your breath
or a mantra. Over time, this can improve mental clar-
ity, reduce stress, and enhance emotional regulation.

Breathing exercises are another powerful tool for
managing anxiety and controlling heart rate during in-
tense moments. Practice diaphragmatic breathing for
5-10 minutes daily, and use tactical breathing during
training or competition to stay calm. Proper breathing
techniques can also improve oxygen flow, which is es-
sential for endurance and recovery.

Goal setting is another critical aspect of mental
training. Setting clear, achievable goals provides di-
rection and motivation. Use the SMART framework
to set goals that are Specific, Measurable, Achievable,
Relevant, and Time-bound. Write them down and re-
view them regularly to stay on track.

Positive self-talk is another technique that can
boost confidence and reduce self-doubt. Replace neg-
ative thoughts with encouraging, constructive ones,
and practice this during training and competition.
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Journaling is also a valuable tool for reflecting on your
progress and identifying areas for improvement. Write
down daily training sessions, how you felt, what went
well, and what could be improved.

Finally, developing a consistent pre-competition
routine can help you get into the right mindset and
reduce anxiety. This routine might include physical
warm-ups, mental preparation like visualization or
breathing exercises, and a motivational ritual like
listening to music or repeating a mantra. By incor-
porating these mental training techniques into your
routine, you can enhance your focus, resilience, and
overall performance in combat sports.

10. Advanced Strategies for Elite Athletes

For advanced combat athletes looking to take their
training to the next level, consider the following strat-
egies:

* Conjugate Training: Rotate exercises frequently to
prevent adaptation and continuously challenge the
body. For example, alternate between front squats,
back squats, and trap bar deadlifts.

¢ Velocity-Based Training: Use tools like velocity track-
ers to measure the speed of your lifts. This helps

ensure you're training at the appropriate intensity
for your goals.

® Sport-Specific Simulations: Incorporate drills that
closely mimic the demands of your sport. For exam-
ple, use resistance bands during striking drills or
practice takedowns with a weighted vest.

* Mental Training: Combine physical training with
mental conditioning techniques like visualization,
meditation, and breathing exercises to enhance focus
and resilience.

Conclusion. Combining powerlifting and func-
tional training is a powerful way to enhance your per-
formance in combat sports. By building raw strength
through powerlifting and applying that strength
in dynamic, sport-specific ways through functional
training, you’ll become a more well-rounded, resilient,
and explosive athlete. Remember, the key to success
is balance. Don’t neglect recovery, and make sure
your training is structured to address all aspects of
performance-strength, power, endurance, agility, and
mental toughness. With dedication and smart train-
ing, you can unlock your full potential and take your
combat sports performance to new heights.
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ntroduction. The global cosmetics industry is under-

going significant transformations driven by increasing
consumer awareness and a growing demand for natural
formulations. Skincare has evolved beyond a superficial
practice into a complex interplay of chemistry, biology,
and dermatological science. Consumers now scrutinize
ingredient lists with precision, avoiding preservatives,
artificial colorants, and synthetic fragrances in favor of
eco-friendly alternatives that support the skin microbi-
ome. This shift has compelled manufacturers to push the
boundaries of innovation, ensuring that their products
not only meet aesthetic expectations but also maintain
dermatological integrity and biological harmony.

At the core of these changes lies fundamental
biochemical knowledge: human skin, a complex and
dynamic organ, functions both as a protective shield
against environmental stressors and as a thriving
ecosystem for a diverse microbiome. The symbiotic
relationships between skin cells and commensal micro-
organisms play a crucial role in modulating immunity,
maintaining barrier function, and preserving overall
dermatological health. Disruptions to this balance —
whether through the use of aggressive cosmetic formu-
lations or pH imbalances — can trigger inflammato-
ry responses, weaken skin immunity, and potentially
contribute to chronic dermatological conditions such
as atopic dermatitis and vitiligo [2].

As demand for scientifically backed skincare solu-
tions grows, the intersection of dermatological science,

cosmetic chemistry, and consumer health continues to
expand. A notable example of this trend is the incorpo-
ration of bioactive ingredients such as niacinamide, rec-
ognized for its multifaceted benefits in improving skin
texture, elasticity, as well as addressing hyperpigmen-
tation. However, while individual ingredients may offer
promising dermatological benefits, overall formulations
must be evaluated holistically, particularly in terms
of pH compatibility and microbiome preservation [2].

The aim of this study is to explore these intricate
interactions by assessing how the quality of cosmet-
ic products influences the biochemical and microbio-
logical environment of the skin during everyday use.
Combining scientific rigor with practical application,
this research seeks to provide valuable insights into
existing skincare formulations that contribute to long-
term dermatological health while enhancing consumer
satisfaction.

Methods and Materials. This study was designed
to examine the impact of cosmetic product quality on
skin condition with daily use, with a particular fo-
cus on individuals with visible facial imperfections
who could potentially benefit from corrective skincare
products. The methodological framework incorporated
a multifaceted assessment strategy, combining objec-
tive dermatological evaluations with subjective con-
sumer feedback.

A literature review identified key scientific stud-
ies relevant to the research topic. K. Andra and
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A.Suwalska [1], as well as A. Vargala and M. Slawska
[4], conducted studies on the beneficial effects of min-
erals and vitamins in cosmetics on consumer satisfac-
tion. The works of F. Alsehri [2] and C. Yanes-Becker
[5] focused on evaluating the quality and safety of spe-
cific cosmetic brands and formulations. Faria-Silva and
A. Asenso [3] explored the intersection of cosmetics and
food ingredients, analyzing the use of food-based com-
ponents in skincare products and the development of
food items by cosmetic companies. Studies by Nagae M.
[6] and Zhang L. [7] investigated the effects of cosmetic
products on different age groups, specifically individu-
als aged approximately 45 and 25 years, respectively.

This study incorporated data from a representative
research sample [7], where participants were divided
into two distinct demographic groups: young moth-
ers with children under two years old, representing
a subgroup with increased susceptibility to hormonal
fluctuations and potential skincare challenges, and
a nationally representative Chinese sample ensur-
ing broad generalizability of the findings. The study
employed a sequential, crossover design, including
specific cleansing, intervention, and post-intervention
phases to determine the long-term effects of cosmetic
product use.

Additionally, another study [1] involving 1,840 par-
ticipants (95% women, mean age 31.5+11.1 years) was
analyzed to assess the impact of cosmetics on skin con-
dition. The primary concerns reported by participants
included acne, melanoma, and rosacea. The Skindex-16
scale indicated significant improvements in symp-
toms, emotional distress, and functional limitations
(p<0.0001). Skindex-16 is a 16-item questionnaire as-
sessing dermatology-related quality of life across three
domains: symptoms, emotional well-being, and func-
tional limitations. Responses are categorized on a scale
from 0 (absence of concern) to 6 (maximum severity).

Results and Discussion. At the initial stage,
all participants underwent a standardized three-day

washout period, during which they exclusively applied
a placebo — a cream containing 3% glycerin and no
active dermatological ingredients — to eliminate po-
tential side effects from previous skincare routines
[7]. This preliminary phase served as a biochemical
reset, creating a controlled skin environment against
which subsequent interventions could be evaluated.
Following this preparatory phase, participants pro-
ceeded with a strictly structured 28-day treatment
protocol, applying a triad of commercially available
skincare products twice daily. These products were ge-
nerically labeled as “facial essence”, “face cream”, and
“eye cream” to maintain blinded conditions. Neither
the participants nor the research staff were informed
about the brand specifics, preventing potential biases
related to product perception.

The skincare regimen included three formulations
from the Olay® product line (Procter & Gamble,
Australia): a tone-correcting serum (Luminous Tone
Perfecting Treatment), a wrinkle-smoothing cream
(Regenerist Micro-Sculpting Cream), and a targeted
eye treatment (Ultimate Eye Cream). To ensure com-
prehensive data collection, participants completed the
Farage Quality of Life (FQoL™) questionnaire at three
critical time points: immediately after the washout
phase (baseline skin condition), at the end of the
28-day treatment phase, and after a 14-day discontin-
uation period, which assessed potential residual effects
of product withdrawal.

As part of the study, additional parameters were
evaluated, including skin dryness, tightness, overall
user satisfaction, product acceptability, and tolerabil-
ity — key factors in assessing the overall effectiveness
of cosmetic products. Protocol adherence was closely
monitored, and 89 young mothers completed the full
28-day intervention, with 83 continuing through the
42-day follow-up period. In a nationally representative
sample, 91 participants completed the initial interven-
tion, and 90 proceeded beyond the study’s conclusion.

Table 1
Structure of the Farage Quality of Life (FQoL™) Instrument [7]
Domains | Subdomains Number of Items Definition
Quality of life 1 Overall quality of life
Emotion 5 Reflects a positive outlook on life
Welfare Self-image 5 Reflects self-acceptance, self-confidence and appear-
ance
Self Competence 2 Reflects autonomy
Personal Pleasure 7 Includes what consumers do for leisure and plea-
sure.
Energy and Vitality| Physical Condition 4 Includes phys1ca}1 .a.ct1V1ty, energy, and household
activities of consumers.
Routine Activities 3 Includes routine da}lly ac't1V1't1es that consumers do
in their lives.
Questions about empowerment, self-esteem, self-con-
Skin care module 5 fidence, attractiveness and satisfaction with facial
skin condition.
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This high retention rate highlights the methodological
rigor of the research, ensuring statistical reliability in
assessing the relationship between cosmetic product
quality and long-term dermatological outcomes.

Another study [1] involving 1,840 participants with
a mean age of 31.5+£11.1 years (95% women) provided
compelling evidence on the impact of cosmetic product
quality on facial skin condition. Notably, among the
dermatological concerns observed, acne was the most
prevalent (48.9%), followed by melanoma (16.7%) and
rosacea (15.3%). Skin condition was simultaneously
measured using the Skindex-16 scale, a validated in-
dicator of dermatological health and self-assessed skin
quality, as illustrated in Figure 1.

A total of 81.2% of participants exhibited skin in-
volvement affecting at least 10% of their facial surface.
It is particularly noteworthy that 45.3% of participants
described their skin condition as unacceptable, under-
scoring the profound psychological and social implica-
tions of dermatological concerns. However, nearly half
of the participants (45.0% and 44.4%, respectively)
reported neither skin tightness nor dryness at the
beginning of the study, indicating variability in skin-
care needs.

At baseline, Skindex-16 scores reflected moderate
impairments across key domains: symptoms (1.4+1.3),
emotional distress (3.5+1.6), and functional limitations
(2.4+1.8), with an overall score of 2.4+1.3 on a scale
from 0 to 6. By the end of the treatment period, all
measures showed statistically significant improvement
(p<0.0001), accompanied by a marked reduction in
dryness and tightness [1]. These improvements were
mirrored in high satisfaction ratings from both partici-
pants and researchers, confirming the tested products’
effectiveness and acceptability.

Importantly, the skincare regimen demonstrated
excellent local tolerability, supporting its suitability

for long-term use in individuals with sensitive skin or
a compromised skin barrier. These findings align with
a growing body of evidence highlighting the role of cor-
rective cosmetics and camouflage makeup as adjunc-
tive treatments for primary dermatological conditions
(e.g., acne, rosacea, vitiligo, melasma) and secondary
concerns such as post-inflammatory hyperpigmen-
tation, scarring, and skin damage from treatments
(e.g., oncology, therapeutic or aesthetic procedures)
[7]. Beyond mere aesthetic enhancement, such inter-
ventions contribute significantly to quality of life and
self-esteem, as previously reported in the literature.

While many existing products are tailored to spe-
cific skin concerns or phototypes, the tested high-per-
formance corrective formula was specifically designed
for broad application across diverse skin tones and
dermatological imperfections, providing comprehensive
dermatological support for men, women, and children.
Furthermore, its exceptional protection against visible
light — which is known to exacerbate pigmentary dis-
orders — makes it a valuable component in preventive
skincare strategies.

Despite these advantages, a demographic trend
has emerged: while corrective cosmetics and camou-
flage makeup are theoretically suitable for all genders
and age groups, survey data indicate that the vast
majority of users are young women. This discrepancy
likely reflects deeply ingrained sociocultural norms
regarding beauty and self-perception, as well as dif-
ferences in cosmetic usage habits between men and
women. Nevertheless, the reliable data from this study
confirm the significant positive impact of the tested
corrective product on the quality of life of individuals
affected by facial skin imperfections, highlighting the
need for broader dermatological recommendations
that extend beyond the traditionally female-oriented
consumer base.

»
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Fig. 1. Skindex-16 assessment before and after four weeks of daily facial application [1]
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Supporting these findings, an additional evalua-
tion of the PRO-DERMASIL skincare line among 59
individuals with sensitive, dry, and irritation-prone
skin did not reveal any pathological skin reactions —
such as increased dryness, erythema, flaking, rashes,
or swelling — even with prolonged use. Patch tests
[2] confirmed the absence of irritant or sensitizing
properties. In a subgroup analysis of 30 women with
heightened skin reactivity, a structured regimen in-
corporating PRO-DERMASIL cleansing gel and lotion
led to notable clinical improvements: within just seven
days, the prevalence of severe dryness and flaking
decreased by 53.3%, reaching reductions of 76.7%
and 83.3% by day 14 and 86.7% by day 28. Parallel
improvements were observed in erythema, which de-
creased by 53.4% within the first week and by 80.0%
by the study’s conclusion.

Quantitative biometric assessments further con-
firmed the efficacy of the tested formulations. Corneo-
metric analysis demonstrated a steady increase in hy-
dration levels: baseline values of 25.0 units (indicating
dehydrated skin) increased to 32.0 units by day 7, 38.5
units by day 14, and 40.5 units by day 28-an overall im-
provement of 62.0% from the study’s start. Sebum lev-
els, initially measured at 2.0 units, reflecting a lipid de-
ficiency, increased tenfold (20.0 units) by the end of the
study, indicating a significant barrier-strengthening
effect. Epidermal barrier function, as measured by
transepidermal water loss (TEWL), also showed sub-
stantial improvement, achieving optimal hydration
levels within 14 days and maintaining stability through
day 28. Additionally, initially elevated erythema index
(ED) values (39.0 units) exhibited a sustained reduction
of 20.5% over 28 days, aligning with clinical observa-
tions of reduced irritation. These test results support
the overall conclusion regarding the positive impact of
skincare products on study participants.

One of the most frequently overlooked yet crucial
aspects of skincare products is their pH level. The nat-
ural pH of the skin hovers around 5.0, forming the so-
called “acid mantle”—a protective barrier that prevents
excessive moisture loss and inhibits the proliferation of
harmful microorganisms. However, most commercially
available skincare products, including cleansers, soaps,
and texturizing agents, typically have an alkaline pH
ranging from 7.0 to 8.0. This discrepancy arises due to
the inclusion of surfactants, emulsifiers, and humec-
tants, which function optimally at higher pH levels [5].
Unfortunately, such formulations can significantly ele-
vate the skin’s pH upon application, leading to a tempo-
rary but pronounced disruption of the acid-base balance.

Although short-term fluctuations may seem neg-
ligible, repeated or prolonged exposure to products
with non-physiological pH levels can impair the skin’s
ability to restore its natural acidity, exacerbating dys-
biosis in the skin microbiome. Recent studies [2, 5,
71 have highlighted the far-reaching consequences of
this imbalance. Alkaline-induced pH shifts have been
linked to an excessive proliferation of pathogenic bac-
teria along with a reduction in beneficial commensal
microorganisms, ultimately predisposing the skin to
inflammatory processes and barrier dysfunction. More-
over, since the skin struggles to restore its pH balance,
prolonged exposure to high-pH products can result in
chronic microbial dysregulation, further increasing
susceptibility to irritation, dryness, and even chronic
dermatological conditions.

Recognizing the complex interplay between pH
balance and microbial diversity, researchers are now
focused on developing skincare products that not only
preserve the skin’s natural microbiome but actively
support it. Such products are described in Table 2.

The development of products that maintain an
optimal acidic environment enables the creation of

Table 2

pH Levels of Skincare Products and INCI (International Nomenclature
of Cosmetic Ingredients) [5]

Product pH INCI
Value
Vitamin C 3.6 Vitamin C spheres: ascorbic acid, polyquaternium-10, Simmondsia chinensis (jojoba) seed oil
+ Activating Activating liquid: water, glycerin, 1,5-pentanediol, sodium lactate, Lactobacillus ferment
Liquid
Resveratrol 4.8 Aqua (water), caprylic/capric triglyceride, dimethyl isosorbide, 1,5-pentanediol, Butyrosper-
Concentrate mum parkii (shea) butter, resveratrol, glycerin, hydroxyethyl acrylate/sodium acryloyldi-
methyl taurate copolymer, panthenol, sodium hyaluronate, palmitoyl tripeptide-38, ethylene
brassylate, hydroxypropyl cyclodextrin, citric acid, polysorbate 60, caprylyl glycol, sorbitan
isostearate, 3-hexenol, propanediol, caprylhydroxamic acid
Collagen Mask 4.3 Mask: collagen, polyglyceryl-10 laurate Activating liquid: water (aqua), butylene glycol, glycer-
+ Activating in, sodium lactate, sodium hyaluronate, Lactobacillus ferment, allantoin, saccharide isomer-
Liquid ate, pullulan, Porphyridium cruentum extract, hydroxypropyl methylcellulose, polyglyceryl-10
laurate, 1,5-pentanediol, lactic acid, citric acid, sodium citrate, fragrance
Natural Algae 4.3 Mask: algin, cellulose gum, glycerin, calcium sulfate, caprylic/capric triglyceride, citric acid,
Mask + Acti- sorbitol Activating liquid: water, butylene glycol, glycerin, pentylene glycol, Lactobacillus fer-
vating Liquid ment filtrate, sodium chloride, sodium hyaluronate
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a favorable habitat for beneficial microorganisms,
thereby increasing the skin’s resistance to external
stressors [3]. Beyond physiological effects, skincare also
plays a crucial role in shaping consumer well-being and
quality of life [6]. As the cosmetics industry transitions
to cosmeceuticals — products that offer both aesthetic
and therapeutic benefits — the need for comprehensive
evaluation tools is becoming increasingly evident. Sev-
eral methodologies have been developed to assess the
impact of skincare products on human quality of life,
encompassing both objective dermatological improve-
ments and the consumer’s subjective perception [7].

For example, tools such as the Farage Quality of
Life (FQoL™) allow for a multifaceted evaluation, cap-
turing changes in overall well-being, emotional health,
and self-perception in response to a skincare regimen.
Studies assessing specific skincare interventions have
demonstrated tangible benefits beyond surface-level
skin improvements, revealing enhancements in hydra-
tion, barrier function, and elasticity that persist even
after product use is discontinued [4].

These findings collectively support the effectiveness
of specialized cosmetic formulations in addressing der-
matological conditions, improving both the physical
characteristics of the skin and psychological well-being.
Given these results, dermatologists should actively rec-
ommend corrective cosmetics as part of a comprehen-
sive treatment strategy for patients with disfiguring
dermatoses, regardless of gender or age, to enhance
both dermatological outcomes and overall quality of life.

Conclusion. Every chemical compound, pH level,
and bioactive molecule exerts a profound impact on the
intricate ecosystem of the skin. The presented find-
ings clearly demonstrate that the quality of cosmetic
products extends far beyond marketing claims, directly
influencing the epidermal barrier functions, microbi-
ome resilience, and physiological dynamics of tissue
regeneration. The use of dermatologically optimized
formulations not only mitigates the adverse effects of
aggressive ingredients but also actively contributes
to restoring skin homeostasis, minimizing dryness,
irritation, and inflammatory reactions.

Furthermore, the psychosocial aspect of skincare
confirms the inseparable link between the physiologi-
cal condition of the dermis and the subjective percep-
tion of one’s appearance. Corrective cosmetics have
been shown to not only conceal imperfections but also
actively improve dermatological health, significantly
impacting self-esteem and overall quality of life. It is
becoming increasingly evident that the future of the in-
dustry is closely tied to the development of scientifical-
ly grounded, biocompatible, and microbiome-friendly
formulations that do not merely enhance aesthetics but
also maintain the physiological integrity of the skin
at the cellular level. Therefore, future research should
focus on gaining a deeper understanding of the bio-
chemical interactions between cosmetic formulations
and the skin environment, enabling the development
of products that not only refine appearance but also
meaningfully improve skin health.
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wear. The study’s main hypothesis is that using innovative textile materials with special functional properties can significantly
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as well as to analyze their impact on the comfort and functionality of this type of clothing. Research objectives: to study the
existing textile materials used in the manufacture of underwear, to analyze the application of innovative technologies in the
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of the study showed that modern underwear is increasingly made from new textile materials such as microfiber, bamboo fiber,
Lycra, and innovative synthetic fibers with the addition of components for antibacterial and moisture-wicking protection. And
made of sustainable and environmentally friendly materials, which has become an important aspect for the modern consumer.
Innovative technologies, such as 3D technologies and electronic fabrics, open new horizons for seamless design and an individ-
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ntroduction. With the development of technology

and changing consumer preferences, the textile in-
dustry is actively looking for innovative solutions that
can improve the quality and functionality of underwear.
Modern textile materials offer unique properties that
allow them to satisfy the requirements of the most
demanding consumers.

Materials and research methods. This study
used methods of analyzing existing textile materials
and technologies. The literature analysis allowed us to
study the characteristics of various textile fibers, and
their application in the production of underwear, and
to identify innovative trends and patents in this area.

Results and discussions. One of the key trends
in underwear production is the creation of light weight,
weightless materials. This is achieved by using ul-
tra-thin synthetic fibers such as nylon and elastane,
which provide excellent stretch and comfort when
worn. Lightweight fabrics allow you to create models
that are almost not felt on the body, which is especial-
ly important for active women. To ensure maximum
comfort, especially in the summer months, many un-
derwear manufacturers use moisture-wicking technol-
ogies. Special fabrics such as Coolmax and Dryfit wick
moisture away from the body, keeping the skin dry
and cool. This is especially true for sports underwear,
which should not only support but also provide comfort
during physical activity [1].

150

Modern materials also have antibacterial proper-
ties, which is especially important for underwear, as
this type of clothing is in direct contact with the skin.
The use of threads with the addition of silver ions
or specialized chemical treatments helps reduce the
development of bacteria and unpleasant odors, there-
by increasing the service life of products and comfort
when worn.

With consumers becoming more environmentally
aware, many manufacturers are turning to eco-friendly
materials. For example, organic cotton, recycled syn-
thetic fibers, and textiles made from bio-based materi-
als have become extremely popular. Modern technolog-
ical advances have also led to the emergence of smart
underwear. The introduction of wearable technology
allows for the creation of models that can track physi-
cal activity, heart rate, or even sleep quality. Such in-
novations provide consumers with the ability to track
their health and well-being in real-time [2].

The main requirements for underwear materials
include softness, durability, breathability, moisture
absorption, and heat retention. Soft fabrics provide
comfort when worn, durable materials increase the
service life of products, breathability allows the skin
to breathe, and hygroscopic materials can absorb mois-
ture and dry quickly, preventing irritation. Cotton is
a classic material that has time-tested advantages
such as breathability, hygroscopicity, and softness.
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Modern technologies have improved the properties
of cotton: organic and Supima cotton have appeared,
which are more durable and long-lasting. Using cot-
ton in underwear provides comfort when worn and is
suitable for sensitive skin.

Modal and lyocell are fibers made from wood
pulp. They have excellent moisture absorption and
breathability, making them ideal for underwear. Mod-
al is softer and stronger than regular cotton, while
Iyocell is antibacterial and easy to wash. Not only are
these materials comfortable, but they are also more
sustainable because they are produced with minimal
environmental impact [3].

Synthetic materials such as polyester, elastane, and
nylon are widely used in the production of underwear
due to their properties. Polyester allows you to create
lightweight and quick-drying products, and elastane
provides elasticity and support, which is especially
important for bras and corsets. However, it is worth
noting that high-quality synthetic fibers can be quite
elastic and do not lose their property even after re-
peated washings.

With the growing interest in ecology, biodegradable
materials such as plant-based nylon or recycled polyes-
ter are emerging. These innovative textures have the
same properties as traditional ones but have a signifi-
cantly lower environmental impact. Using these materi-
als in underwear helps reduce the carbon footprint [4].

Modern developments also include the use of pro-
tein materials obtained from silk or other natural

Animal origin

sources. These materials have unique properties such
as softness and thermoregulation. Nanomaterials, in
turn, add antibacterial and antifungal properties,
which are especially important for underwear.
Organic fabrics, unlike conventional fabrics, are
produced without the use of synthetic pesticides, her-
bicides, and chemical fertilizers. This makes them
safer for the skin, especially sensitive areas. People
who suffer from allergies or have hypersensitive skin
may notice significant improvements when changing
their clothes to organic fabrics. The production of or-
ganic fabrics is significantly less destructive to the
environment. Growing organic cotton, for example,
does not require the use of toxic chemicals and helps
preserve degraded ecosystems. In addition, growing or-
ganic crops usually uses less water, which is especially
important in the context of global climate change [5].
Organic fabrics generally have good performance prop-
erties. They are stronger and more durable than their
synthetic counterparts, allowing them to last longer, and
reducing the need for frequent replacement of clothing.
High-quality organic fabrics also allow the skin to breathe
better, which is especially important for underwear.
However, organic fabrics are generally more expen-
sive. This is due to higher production costs, smaller
volumes, and higher quality requirements. For many
buyers, price can be a deciding factor when choosing
clothing. Although the organic fabric market is con-
stantly evolving, the choice compared to traditional
materials is still limited. This can make it difficult

Scheme 1. Types of textiles
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to find the right style, color, or texture. Inflexible ap-
proaches by manufacturers sometimes limit the vari-
ety of models and designs [6].

Some organic fabrics may be less resistant to wear
than synthetic ones. For example, organic cotton items
may wear out faster, especially if washed frequent-
ly. This may cause the garments to deteriorate more
quickly. Some organic materials may not provide the
same level of UV protection as synthetic fabrics with
appropriate additives. This may be an important factor
for people who spend a lot of time outdoors.

The relevance of the skin health problem is con-
firmed by statistics: according to the World Health
Organization, up to 50% of the adult population of
the world faces skin problems. Skin diseases such as
dermatitis, eczema, acne, and others require qualified
treatment and careful care. Therefore, doctors and
dermatologists are increasingly paying attention to
the impact of materials with which the skin comes
into contact with its health. One of the important as-
pects of skin care is the use of antibacterial materials.
Antibacterial materials can kill bacteria and prevent
their proliferation. This is especially important in cas-
es where there are open wounds, scratches, or inflam-
mations on the skin, which can become a gateway for
pathogenic microorganisms. The use of antibacterial
materials helps to minimize the likelihood of wound
infection and the development of infection [7].

Hypoallergenic materials also play an important role
in skincare. Hypoallergenic materials do not cause al-
lergic reactions, which is especially important for people

with sensitive skin. Allergies to certain materials can
manifest themselves in the form of skin rashes, itching,
redness, and other unpleasant symptoms. Therefore,
the use of hypoallergenic materials helps prevent the
development of allergic reactions and reduces discom-
fort on the skin. Modern technologies and scientific
developments in the field of materials make it possible
to create antibacterial and hypoallergenic materials
that meet all quality and safety requirements. For ex-
ample, in the textile industry, special departments have
appeared that are engaged in the creation of fabrics
with antibacterial and hypoallergenic properties. These
fabrics undergo special processing using innovative
technologies that allow preserving the properties of the
material throughout its entire service life [8].

Popular materials with antibacterial and hypoal-
lergenic properties are bamboo fiber, organic cotton,
medical fabrics, and others. Bamboo fiber is highly
absorbent, durable, and has antiseptic properties. Or-
ganic cotton has a natural composition and is great for
people with sensitive skin. Medical fabrics contain spe-
cial additives that kill bacteria and prevent infection.

The use of antibacterial and hypoallergenic mate-
rials helps reduce the risk of developing skin diseases
and allergic reactions. The correct choice of materials
for clothing, bed linen, furniture, and other household
items helps maintain healthy skin and prevent skin
diseases. Therefore, it is important to pay attention to
the composition of materials when purchasing goods
and choosing products made from antibacterial and
hypoallergenic materials [9].

The process of producing fabrics
from plant fibers

Rrimary f-' ber === Purified fiber | ===p| Braiding |==| Yarn-thread
processing
Printing
Cro§ y shafts i’ ’
section
Hem ) . = .
= -3 >
ini M i Weaving
b .
Flnt:hed fiE?shril:\:g 4= | Rawfabric |dmm==| (interlacing of
=0 threads)

Scheme 2. Modern technologies in the textile production process
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Modern technologies produce fabrics using various
antibacterial properties. The most common methods
include:

— Silver ion coatings: silver is known for its antibacte-
rial properties. Many manufacturers are starting to
use silver ions in the production of underwear, which
allows them to significantly reduce the number of
bacteria on the surface of the fabric.

— Treatment with special solutions: fabrics can be
treated with special chemical compounds that pre-
vent the growth of bacteria. However, it is important
to remember that the compounds must be safe and
approved for human use.

Hypoallergenic materials also play a key role in
reducing the risk of skin diseases. Several approaches
have been developed in this direction:

— Use of natural fibers: such as organic cotton, bamboo
and linen, which are less prone to skin irritation and
do not cause allergies.

— Biodegradable and eco-friendly materials: they are
an alternative to traditional synthetic fabrics, which
also play a role in reducing allergic reactions.

The production of underwear has undergone sig-
nificant changes in recent years. Modern consumers
increasingly pay attention to the comfort, durability,
and sustainability of products. This is due not only to
changing consumer habits but also to global environ-
mental challenges and demands for ethical production.
Let’s consider the main trends in this area [10].

1. Comfort as a priority

Modern brands focus on creating underwear that
provides maximum comfort. This is expressed in the
use of soft and breathable fabrics such as bamboo, or-
ganic cotton, and elastane. Many collections take into
account the anatomical features of the figure, which
helps to improve the fit and make the underwear more
comfortable to wear throughout the day. Trends also
include the absence of unnecessary seams and stitches,
which minimizes the risk of chafing and discomfort.

2. Durability of materials

With growing interest in ecology and sustainable
consumption, manufacturers are focusing on creating
products that last. This includes using durable fabrics
that can withstand everyday wear and tear, as well as
manufacturing methods that help maintain the quality
of the product over many washes. Brands are begin-
ning to actively implement technologies that increase
the durability of underwear, which helps reduce waste
and reduce carbon footprint [11].

3. Sustainable materials and ethical production

The sustainability trend covers the entire produc-
tion process, from the selection of raw materials to
the packaging of finished products. Manufacturers
are increasingly using recycled and organic materials,
such as recycled polyester and organic cotton. Many
companies are switching to zero-waste technologies
and actively looking for ways to minimize their impact
on the environment. In addition, ethical production
is becoming an integral part of brands. Consumers
expect transparency in the supply chain and are ready
to support those companies that monitor the working
conditions of their workers and conduct business with-
out exploitation.

4. Innovation and technology

Technological advances are also influencing the
production of underwear. In recent years, interesting
solutions have emerged, such as smart underwear
with temperature management, moisture absorption,
and antimicrobial properties. In addition, 3D printing
is beginning to find application in the production of
underwear, allowing for customized models and a per-
fect fit.

5. Increase diversity and inclusion

The modern lingerie market strives to ensure di-
versity and inclusivity. Brands are expanding their
size ranges to meet the needs of a wider range of con-
sumers. As far as possible, creating models that fit
different body types, as well as taking into account the
various cultural and ethnic characteristics of members
of society, is becoming an important aspect in the de-
velopment of new collections [12].

Conclusions. Thus, trends in the production of un-
derwear indicate that comfort, durability, and sustain-
ability are becoming the main factors determining the
choice of the modern consumer. Brands that know how
to combine these aspects gain a competitive advantage
in the market and find a response from a demanding
audience. In the future, we can expect an even greater
emphasis on ethical practices and innovation, as well
as an increase in choice and customization of products.

The use of antibacterial and hypoallergenic mate-
rials is an important trend in modern technology and
design. These materials help maintain skin health,
reducing the risk of developing various skin diseases
and allergic reactions. With the use of modern mate-
rials, people can comfortably and safely remain in the
modern world, preventing negative consequences for
skin and health.
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PELLEH3IM HA CTATTIO
«MODERN TEXTILE MATERIALS AND INNOVATIONS
IN UNDERWEAR TEXTILES»

CrarTsa mpucBAYeHa aHAIIZY CyYaCHUX TEKCTUJIBHUX MaTepialliB Ta iHHOBAIlill y BUPOOHUIITBI O1IM3HAHUX
Terpaifii y BUpOOHUIITBO HIKHBO1 01yTn3Hu. [ocTipKeHHA Mae 3HAUHY MPAKTUYHY I[iIHHICTb, OCKLJIBKU ITOETHYE
Marepiajo3HaBYMI MiAXi/ 3 aHAJII30M CIIO?KUBUMX TPEH/IIB Ta iIHHOBAIIIl y raIysi.

PozBuTOK JIETKOT TPOMMCIIOBOCTI B yMOBaX I100aJIbHOT KOHKYPEHITiT TT0Tpedye BIPOBa/KEHHA HOBUX MaTepialiB
Ta TEXHOJIOTIH, 3MaTHUX MTABUIIIUTH KOM(OPT, JOBrOBIUHICTD Ta 6esreuHicTb Bupo0iB. CTaTTs akTyaibHA, OCKIIBKA
BpaxoBye CydacHl BUKJIUKH, ITOB S3aHI 3 €KOJIOTIUHO0 CTiHKiCTIO, ITOITUTOM HA Till0aJIepreHHi i aHTubaKTepiaibHi
Marepiaju, a TAKOK 3pOCTAHHAM 1HTepecy [0 «pO3yMHOT0» OfATy. BoHA /1ae KOMIJIEKCHE YABJIEHHS IIPO 1HHO-
BaIlifiHI TPEHIU y BUPOOHUIITBI 61JTM3HU, 1[0 Ma€e BayKJIMBe 3HAYEHHS AK JIJ1A HAYKOBI[IB, TAK 1 JIJIA BUPOOHUKIB.

ABTOpP BUKOPHCTOBY€E METOIH JIITEPATyPHOr0 aHAITIZY, CUCTEMAaTHU3AIli1 HAYKOBUX Ta MATEHTHUX KEpeJI, a Ta-
KOJK OTJIAI PUHKY iHHOBaIiiHUX Marepiani. OX0IUIeHO MTUPOKUH CHEKTP TEKCTUILHIX BOJIOKOH — Biji 6aBOBHU
Ta MOJAJIy 10 CMHTETUYHUX 1 G10pO3KJIaIHUX MaTepialliB, a TAKOXK OMMCAHO TexHOoJIoTiuHi pimenHA (3D-gpyx,
BOJIOTOBI/IBiJTHI Ta aHTUOAKTEpiaabHI 06pO0KYM, BUKOPUCTAHHA HaHOMAarepiamiB). Takuii miaxig 3abesreuye Bce-
OIYHICTE JOCIIIKCHHA.

ABTOp [leTaSIbHO aHAITI3ye BIACTHUBOCTI Ta 0COOJIMBOCTI BUKOPUCTAHHSA PISHMX MaTepiaiiB, 30KpemMa MiKpo-
BOJIOKHA, 6aMOYKOBOTO BOJIOKHA, OPraHiuHOlI 6aBOBHU, JIAWKPH, MIOJIieCTepy Ta IHIIUX CyYACHUX CUHTETHYHUX
1 HATIBCUHTETUYHUX BOJIOKOH. OKpeMo HaroJIonyeThCcsA HA IXHLOMY BILUIMBI Ha KJIIOUOBI €KCIIyaTalliliHi Xapak-
TEPUCTUKH OLITN3HI — KOMMOPTHICTh HOCIHHSA, TTri€HIYHICTh, JOBrOBIYHICTE Ta CTIHKICTD /I0 3HOIIYBaHHA. ABTOD
3BepTae yBary Ha (DyHKI[IOHAJIbHI [lepeBary, Taki AK eJIaCTUYHICTb, BOJIOTOBIIBIIHI Ta TEPMOPETYJIAIINHI BIIaCTH-
BOCTI, aHTHOAKTEePiaJILHUI Ta TII0aJIepreHHui e)eKT, 1[0 0CO0JIMBO BAYKIINBO IJIA 3a6e3IIeUeHHA 300POB A MIKIPH.

Oco6JIMBO IIIHHUM € ITPOBEIeHNIT aHAaJIi3 CyYacHUX €KOJIOTIUHUX TPEH/IIB, 10 mepeadadae 3acTOCyBaHHA I1e-
pepobsieHux, 6I0PO3KJIaIHUX Ta OPraHiYHUX BOJIOKOH Yy BUPoOHUNTBI. IlimKpecsiroeTheA posib TAKUX MaTepiasiB
Y 3MeHIIIeHH]I HeraTUBHOTO BILUIUBY Ha MOBKLLIA Ta y hOPMYBaHHI KYJIBTYPH CBIOMOIO CIIOXKUBAHHSA. BarKiInBozo
CKJIAIOBOIO JOCJTIPKeHHS € PO3TJIAL IHHOBAIIMHUX TeXHOJIOTIUHUX PIIlIeHb — iHTerpalrii «po3yMHUX» (QyHKITIH
y GiIM3HY, 30KpeMa CeHCOPHUX CUCTEM [JIsI MOHITOPUHTY (Di3ioIOTIUHUX TMOKA3HUKIB, 110 BiIKPUBAE HOBI MOJK-
JIUBOCTI JIJ1A TIEPCOHATI30BAHOTO ITIIXOY Y AU3AHI Ta BUPOOGHUIITBI.

YiTKe BUCBITJIEHHA IIepeBar Ta NOTEHI[IHHUX 00MeKeHb KOJKHOTO0 Marepially Ja€e MOKIIUBICTh BUPOOHUKAM
pobuTu 06TpyHTOBaHUIT BUGIp CHPOBUHU, BPAXOBYIOUM AK TEXHIUHI, TAK 1 €CTETUYHI, €KOJIOTIUHI Ta MeIUKO-
Giostoriuni kpuTepii. Takuii KOMILIEKCHUI TiXiJ] CIIPUSAE CTBOPEHHIO ITPOAYKIii, 1[0 BiIOBIgAa€ 3POCTAIYNM
BUMOTAM CIOKMBAYiB Ta CyYACHUM TEHEHIIAM PO3BUTKY JIETKOI ITPOMUCIIOBOCTI.

HaykoBa HoBu3HA cTaTTi IT0JIATAE y CUCTEMATHU3AIlIT MaTepiajliB Ta TeXHOJIOTIH 3 TIO3UITiH 1X (DYHKI[IOHATTBHUX
BJIACTUBOCTEM, BILUTUBY HAa 30POB’A MIKIPX Ta eKOJIOTIUHOI 6e3reunocTi. [I[pakTuuna 3HAUYIIICTD OJIATAE Y MOK-
JIMBOCTI BUKOPUCTAHHSA PEe3yJILTATIB AK PEKOMEHAAIIill IJIA MITPUEMCTB JIETKOI IIPOMUCJIOBOCTI, TU3AHEPIB Ta
TEXHOJIOTIB Y P0O3po0I1li KOHKYPEHTOCHPOMOKHUX KOJIEKITiH 01 TM3HU.

IlepcnekTBHUM HATIPAMOM € TJIMOIINI aHAJTI3 BIIPOBAPKEHHSA «PO3YMHUX» TEKCTUJIILHUX PillleHb, 30KpeMa
iHTerparii CEHCOPHUX CUCTEeM y OLJIM3HY JJIT MOHITOPUHTY CTAHY 3I0POB’A. TaKoK JOIIJIBHO POSIITUPUTH JOCTi-
JPKeHHA BIUIUBY 1HHOBAI[ITHUX BOJIOKOH HA MiKPOOiOM IIKipPY Ta IOBFOCTPOKOBY 3HOCOCTIMKICTD GLJTM3HU 38 YMOB
1HTEHCHBHOI eKCIJTyaTarfii.

Bucuosku. Crarta <MODERN TEXTILE MATERIALS AND INNOVATIONS IN UNDERWEAR TEXTILES»
€ 3MICTOBHUM HAYKOBUM JIOCITI/PKEHHAM, SKe ITOeIHYy€E TEOPETUYHUH Ta TPUKIATHUI miaxoau. Po6ora BingHauaeTbeA
AKTYyaJIbHICTI0, HAYKOBOIO HOBU3HOIO Ta BUCOKOIO IIPAKTUYHOI0 IIIHHICTI0. BUKiIag MaTepiaiy € JIOTIYHUM 1 CTPYK-
TYPOBaHUM, 1110 POOUTH CTATTIO KOPUCHOIO AK JIJIA HAYKOBOI CITIJIBHOTH, TAK 1 JIA TPAKTUKIB TEKCTUIIHLHOI TaJTy3i.
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