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

Po30din «<EKOHOMIYHI HAyKu»:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



Po30din «IOpuduuni nayku»:

Uiten pemaxiiiieoi koserii: Apicrosa Ipuna BacmiiBHa — [okTop oopugudHux Hayk, mpogecop (Cymu,
Ykpaiua)

Yisren pemakriiiinoi koserii: Boumapenko Irop IBaHoBHY — [T0KTOP IOPUIUYHUX HAYK, ITpodecop (Bparuc-
naBa, CioBaribka Pecriy6iika)

Unen pepaxiriiinoi koJsierii: 'amynasko BamenTun BacuaboBuY — MOKTOp IOPUAUYHUX HAYK, IIpodecop
(KuiB, Ykpaina)

Unen pemaxiiiiaoi koserii: I'omoBko Osrekcanap MukoiaiioBHY — IOKTOP IOPUAUYHNAX HAYK, ITpodecop,
saciay:xeHuil opuct Yipainu (Xapkis, Ykpaina)

Ynen pemaxiriiiaoi kojerii: I'poxonsckkmii BomoguMmup JIlomnBHTOBHY — MOKTOP IOPUANUYHUX HAYK, IIPO-
decop (Opeca, Ykpaina)

Uien pemakiiitinoi koJsierii: ymni6a €srewia BosoguMupiBHa — MOKTOP IOPUANYHUX HAYK, Ipodecop
(PiBHe, Ykpaina)

UneHn penmaxkmiiinoi kosterii: IMmanaun Maromen Hari — qokrop ropuauuHux Hayk, mpodecop (Azepbaii-
KaH)

Unen penaxiiiitoi koserii: Kamrosxkuauit PocTruciiaB AuapifioBUu4Y — JOKTOP I0PUANYHUX HAYK, ITpodecop
(Kuis, Ykpaina)

Unen pemakriiizoi koserii: Knemmapeskuit Mukosia MuKoIalioBHY — JOKTOP IOPUAUYHUX HAYK, IIPO-
(ecop (Kpusuii Pir, Ykpaiua)

Usen pemaxiriiiuol koserii: Kpapuyk Map’aaa IOQpiiBaa — moxrop oopunuaunx Hayk, mpodecop (Tepwo-
muTh, YKpaina)

Unen pepakiriitaoi Kosterii: Kypuiao Inaa BosmoguMupiBHa — I0KTOp I0pUANYHUX HAYK, mpodecop (Kuis,
Yxpaiua)

Unen penakiiitaoi kosierii: Jlerenbkuit Mukosia IBaHOBHY — MOKTOD I0OPUAUUHUX HAYK, mpodecop (Kuis,
Yxpaiua)

Uiten pemaxiriiinoi koserii: JIopemaua /Iixani Aryipe — mokrop mpasa, rmpodecop (Itasmiiiceka Pecrry6umika)

Unen pepaxiiiinoi koserii: Jlopeanmaiiep Illredan — moxrop roopumuuuux Hayk, rmpogecop (Ayrcoypr,
DeneparuBHa Pecnybsnika Himeuunna)

Yisen pemaxiiitiaoi koserii: Measauuyk Oiabra @egopiBHa — IOKTOP IOPUAUUYHUX HAYK, rTpodecop (Bin-
HUIA, YKpaiHa)

Yisren pemaxiiiinoi kosterii: Mycradazane Aitren IHrima6é — moKTop IOPUIUYHIX HAYK, ITIPOdeCcop, JUPEKTOP
TacruryTy paBsa Ta npaB maogquuau HartionansHoi Akamemii Hayk Asep6atimkany, nemyrar Mimni Memxkiticy
Asepbatimrkancekol Pecriyomiku (Asepbaiimxan)

Uinen penakiiiiiaoi kosierii: Mymenok Bikrop BacuisoBud — I0KTOp I0pUANYHEX HaYK, Ipodecop (Kuis,

Yxpaiua)

Uinen penmakiiiiiaoi kosierii: OBuapyk Cepriit CTaHiciiaBoBHY — [OKTOp IOPUIUYHUX HAYK, moreHT (Kuis,
Ykpaina)

Usen pemaxiiiinoi kosterii: OMensuyk Bacuiabs AHAPiOBHY — [JOKTOp IOPUAUIHUX HAYK, mpodecop (Kuis,
Yxpaiua)

Unen penaxkuiiiaoi Kosterii: Ocramenko Ouiekciit IBanHoBHY — 0KTOP IOPUANYHUX HAYK, ITpodecop (JIbBiB,
Yxpaiua)

Unen penaxiiiitoi koserii: IlImsoBap FOpiit IropoBua — mokrop distocodii B rasysi mipasa, moreut (Kuis,
Yxpaiua)

Yiten pepaxiiiiaoi koserii: [losauakos Conaprak IleTpoBuY — M0KTOp IOPUANYHUX HAYK, HorieHT (BiHuMIs,
Yxpaiua)

Uinen pemakiiiiboi koserii: Ceinmuunnii Osiekcanap IleTpoBuy — MOKTOp IOPUOANYHUX HAYK, IIpodecop
(Kuis, YkpaiHa)

Yisten penaxkiriiiuoi koserii: Cumop BikTop IMUTPOBHY — MOKTOP OPUANIHUX HAYK, mpodecop (YepHisiii,
Yxpaiua)

Unen pepaxiiiinoi kosierii: Omitiank Ararosiii JOxuMoBHY — KaHOUIAT IOPUAUIHUX HAYK, ITpodecop
(Kuis, Ykpaina)

Ynen pemaxiriiiznoi koJierii: @ynra PacriciaaB — xkaaqumar opuguuyHux Hayk, moreHT (CiaagkoBidoBo,
CroBarnpka Pecrry6itika)

Unen pepaxiriiiaoi xoJsterii: Ximiu OQubra MukosiaiBaa — kaugumar opuguunux Hayk (Kuis, Ykpaina)

Po30din «Texniuni nayxku»:
Ynen penmaxiritinoi koserii: BesikoB Anarostiit CepadiMoBHY — MOKTOP TEXHIYHUX HAYK, IIpodecop

(dminpo, Ykpaina)



Uinen pemaxmiiiaoi koserii: Kyssmin Osier BostomuMupoBUY — TOKTOp TeXHIUHMUX HAYK, moreHT (Kuis,
Yxpaina)

Ysen pemaxiiitinoi Kosterii: JIynenko Irop AHaTo/ifioBHY — JOKTOP TEXHIUHUX HayK, mpodecop (Kpemen-
uyK, YKpaiHa)

UneH penakmiiiHoi Kosierii: Measuuk Bikropis MukosaiBHAa — JOKTOp TEXHIUYHUX HAYK, mpodecop (Kuis,
Yxpaiua)

Uiten penakiiitiaoi koJierii: Pymannes Auarosriil OiekcaHapoBHY — IOKTOP TEXHIUYHUX HAYK, IIPodecop
(Kpamaropcek, Ykpaina)

Uiten pemaxkiiiiiaoi xosierii: Cepreiuyk Osier BacuiaboBua — I0KTOp TeXHIYHUX HAYK, IIpodecop (Kuis,
Yxpaina)

Ynen pemaxkriitinoi koserii: Cremanos Osekciit BikTopoBrmu — M0KTOp TeXHIYHUX HAYK, mpodecop (Xapkis,
Yxpaiua)

Uien pemaxmiitaoi Koserii: Yabau Birasmiit BacuiboBuu — oKTOp TexHiUYHUX HayK, ipodecop (Kuis,
Yxpaiua)

Unen pemaxiiiitoi Kosterii: Anb-A6adbHex Xacan Asti Kacem — kammgunar rexuiuaux Hayk (AMMas, I7Iop;1aHiﬂ)

UneH pemaxifiitHol KoJjierii: ApTioxoB ApreM €BreHoBHY — KaHIUAAT TEXHIUYHUX HayK, moreHT (Cymu,
Yxpaiua)

Uiten pemaxkiriiiaol kosterii: Bammp6eiti Aganar Iemain — kaaquoar TeXHIYHUX HAYK, TOJIOBHUI HAYKOBUI
crrerianicr (Baky, Asepbaiimxanceka Peciry6sika)

Usnen pemaxiiitinoi kosierii: KaGymoe HoziMmixkoH AGayKapiMOBHY — JIOKTOP TEXHIUYHUX HAYK, JOI[EHT
(Pecniy6Jtika Y36exkucraH)

Unen penaxiiiinoi koserii: Kouskor I'eopriit IropoBruy — kanmumar TexHiYHUX HAyK, mpodecop (Kuis,
Yxpaiua)

Unen penaxiiiinoi kosterii: Ilouy:xkeBckmit Quer IMuTpoBHY — KaHAUAAT TEXHIYHUX HAYK, HoeHT (Kpu-
Buii Pir, Yipaina)

Uisten pemakriiiaoi koserii: CanbkoB Ilerpo MukosiaitoBud — KaHIUAAT TeXHIUYHUX HAYK, goreHT ([Himn-
po, Yxkpaiua)

Po30din «<Meduuni HayKu»:

Ysen pemaxiiitinoi koserii: Camoxin Anarostiit BikTropoBuu — IOKTOp MeIUUHUX HAYK, ITPod)ecop, 3aciry-
sKeHuit gikap Ykpainu (Kuis, Yrpaina)

Uisten pepaxiriiiaoi kKosterii: CBupumoB Mukosia BacuiaboBUY — OKTOP MEUUYHUX HAYK, TOJIOBHUM HAY-
KOBHI CHiBpOOITHUK BiIILy eHOOKPUHOJIOTIUHOI Xipyprii, KepiBHUK LlenTpy niaberuunoi cronu (Kuis, Ykpaina)

Uisten pepaxiiiiinoi xoJierii: Crebiiok BeeBosion BomoguMupoBHY — MOKTOP MEIUUHUX HAYK, IIpodecop
KpUMIHAJICTUEH 1 cymoBoi mequrinau, Hapoguuii 'epoit Yipainu, Saciays:xenuii gikap Yrpaiau (Kuis, Ykpaina)

Uiten pemaxkiiiinoi kosterii: Kynpisaosa JIapuca CepriiBHa — KaHquaaT MeIUYHNX HAYK, JOIIEHT KPUMi-
HAJIICTUKHU Ta CyI0BOI ekcrmepTostorii (XapkiB, Yikpaina)

Po3din «Dizuune 6uxX06aHHA Ma CROPM»:
Unen pepaxiiitaoi koserii: Mynuk Bauecias BosroguMupoBuY — TOKTOP HAYK HAYK 3 (DiBMUHOTO BUXO-
BaHHA Ta COpPTY, ITpodecop (Xapkis, Ykpaiua)
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STRATEGIES FOR BUSINESS DEVELOPMENT
IN THE GARMENT INDUSTRY UNDER
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Summary. This article explores key factors for enhancing the competitiveness of Kazakhstan’s garment industry in the con-
text of Industry 4.0 and intensifying global competition. Against the backdrop of digital transformation and emerging economic
trends — such as offshoring, reshoring, flexible employment models, and the rise of e-commerce — the author analyzes the cur-
rent state of the garment sector and outlines future development prospects. Special attention is given to the need for production
modernization through automation, robotics, and the implementation of smart factory concepts. The study also emphasizes
the importance of strengthening cooperative ties within the Eurasian Economic Union (EAEU) and fostering a technology-driven
environment that supports digital nomads and freelance platforms. The objective of the article is to identify strategies for ad-
vancing the garment business in Kazakhstan under the pressures of Industry 4.0 and growing competition in both regional and
global markets. The scientific novelty lies in proposing a new approach to business development in Kazakhstan’s garment sector,
grounded in an extensive review of existing literature. This work will be of interest to researchers in strategic management and
industrial development, as well as to practitioners focused on optimizing business processes in a highly competitive garment in-
dustry. The insights presented may serve as a valuable resource for investors, government agencies, and entrepreneurs seeking
to adapt innovative management models to the specific conditions of Kazakhstan’s market.

Key words: garment industry, Republic of Kazakhstan, Industry 4.0, digital employment, e-commerce, competitiveness.

ntroduction. The modern global economy is un-

dergoing profound transformations driven by digital
technologies, automation, and the emergence of what
is now referred to as Industry 4.0. These shifts are
reshaping nearly all sectors, including light industry —
of which the garment industry is a core component. In
the Republic of Kazakhstan, the garment sector plays
a meaningful role in employment generation and the
growth of non-resource-based exports. However, it faces
intense competition both domestically and globally.
This landscape introduces new challenges, including
a widening technological gap, shifts in global supply
and distribution chains, and heightened demands for
sustainability and environmental compliance [2].

A review of the literature on business development
in the garment industry under high competition re-
veals two main strands of research. The first focuses on
macroeconomic and technological factors influencing
business evolution. For instance, Davydova M. S. [1]
examines reinsurance strategy as a tool for supporting
export activities and investment cooperation with-
in the framework of EAEU integration, highlighting
the need to enhance financial stability in an era of
global uncertainty. Mahmudov R. [2] analyzes the

transformative impact of innovative technologies on
international relations, the economy, and society, un-
derscoring technological innovation as a critical driver
of global competitiveness. Rakhmatullaeva D.Zh. and
co-authors [3] assess the accessibility of infrastructure
in Kazakhstan, identifying key enablers and barriers
for entrepreneurial development — an essential factor
in shaping a favorable investment climate.

The second group of studies centers on the specifics
of garment production and the fashion industry within
Kazakhstan. Zhigalova V.N. and Temurova M. M. [4]
emphasize the localization of garment manufacturing
within regional economic spaces as a way to reduce
production costs and strengthen competitive advan-
tages by optimizing logistics and production processes.
Yepanchintseva S.E., Ashimova Zh.R., and Sakha-
nova G.B. [5] explore current trends in the fashion
industry, highlighting evolving consumer preferences
and the need for business models to adapt to a rapid-
ly changing market — opening new opportunities for
apparel-related entrepreneurship. In a related vein,
Yepanchintseva S. E., Ashimova Zh.R., and Momyn-
kulova S.M. [6] focus on risk assessment for garment
manufacturers, proposing an integrated approach to
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risk mitigation — essential for business sustainability
in a highly competitive environment.

Contradictions in the literature emerge around
the degree of emphasis placed on integrating inno-
vative technologies directly into garment production
modernization, and the absence of unified standards
for assessing infrastructure capabilities necessary to
support industry development.

The aim of this article is to explore strategies for
developing Kazakhstan’s garment industry in the
context of Industry 4.0 and intensifying regional and
global competition.

The scientific contribution of the study lies in pro-
posing a novel approach to garment sector develop-
ment in Kazakhstan, informed by an in-depth liter-
ature review.

The author’s hypothesis is that successful digital
transformation and a partial shift toward smart manu-
facturing in Kazakhstan’s garment sector — combined
with a strategic reorientation toward nearshore mar-
kets and deeper cooperative ties within the Eurasian
Economic Union (EAEU) — will enhance the compet-
itiveness of domestic firms by lowering logistics costs
and improving delivery speed and quality.

The methodology is based on a literature review
and analysis of relevant research.

1. The Impact of Industry 4.0 Technological
Shifts on the Competitiveness of the Garment
Sector

The emergence of advanced technologies associ-
ated with Industry 4.0 is transforming virtually all
economic sectors, including the garment industry. The
Fourth Industrial Revolution is defined by accelerated
digitalization, automation, the Internet of Things, and
artificial intelligence. In the garment sector, these
developments offer both opportunities for competitive
advantage and a host of new challenges — particular-
ly in transitional economies such as the Republic of
Kazakhstan [2].

A defining feature of Industry 4.0 is the concept
of smart factories, where all production and logistics
processes are digitally connected. In the garment busi-
ness, this translates into automated pattern design,
3D apparel prototyping, RFID-tag tracking across all
stages (warehouse, cutting, sewing), and the use of big
data analytics for inventory management and demand
forecasting [1].

Traditionally, cutting and sewing were labor-
intensive processes not easily automated due to the
delicate nature of tasks and the variety of fabrics used.
However, recent advancements by industrial equip-
ment manufacturers (e.g., SoftWear Automation) in
developing fine-stitch robots have reduced manual
labor requirements by 40—-60% at certain stages. For
manufacturers in Kazakhstan, this offers potential
gains in both speed and quality — but requires invest-
ment in equipment upgrades and workforce training
[1; 3].
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In an increasingly competitive global environment —
where, as Mahmudov R. [2] notes, technological hubs
are expanding rapidly — companies must integrate into
smart logistics chains that allow flexible supplier switch-
ing and reduced time-to-market. For Kazakhstan’s gar-
ment industry, this means digitizing not only sewing
workshops but also associated services such as warehous-
ing, transportation, and marketing. High supply chain
transparency — from fabric procurement to final deliv-
ery — has become a competitive advantage and aligns
with rising ESG and sustainable fashion standards [4].

Two technological trajectories can be identified in
industrial revolutions: replacement technologies and
reinforcement technologies. Replacement technologies
displace traditional jobs, while reinforcement technol-
ogies enhance existing skills and productivity.

In the garment industry, replacement technologies
include:

* Fine-stitch sewing robots and automated cutting
systems that reduce reliance on manual labor;

* Automated packaging and labeling lines that may
eliminate the need for operators altogether.

Reinforcement technologies include:

* CAD/CAM software that enables designers to develop
and adjust patterns more quickly and accurately,
preserving the creative aspect of the process;

¢ Digital collaboration platforms where sewers, technol-
ogists, and designers can work together remotely [2].

As shown in Table 1, replacement technologies may
lower operational costs in the short term, while re-
inforcement solutions yield longer-term productivity
improvements. For Kazakhstan, it is essential to adopt
a hybrid approach, integrating both types of technolo-
gies while tailoring them to local conditions.

Strengthening regional industrial cooperation
within the Eurasian Economic Union (EAEU) could
support technology and knowledge transfer — partic-
ularly from Russia and Belarus — and stimulate joint
development programs for light industry, including
funding mechanisms via the Eurasian Development
Bank. There is also growing interest in developing new
formats of educational collaboration (e.g., internships,
joint university programs) aimed at training a work-
force equipped with digital competencies specific to
garment manufacturing.

2. Offshoring and Reshoring in the Garment
Sector: Opportunities and Constraints

For decades, relocating production to countries with
lower labor costs — offshoring — was considered a key
strategy for enhancing competitiveness. However, in
the context of Industry 4.0 and the growing need for
rapid product turnover in the garment sector, reshor-
ing (bringing manufacturing back to the country of
origin) and nearshoring (moving production closer to
target markets) are becoming increasingly relevant [2].
For Kazakhstan, which is aiming to diversify its econ-
omy and strengthen its light industry, understanding
the potential and limitations of these strategies is vital.
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Table 1
Comparative Analysis of Replacement and Reinforcement Technologies
in the Garment Industry [2; 3; 6]
Criterion Primary Application Ex- Workforce Effect Risks Opportunities

Role amples

trol systems

Replacement | Full or partial | ® Robotic sewing|® Decreased need for | ® High capital invest- | ® Significant produc-
Technologies |[automation| lines for mass pro-| highly skilled man-| mentDependence on| tivity gains
aimed at re-| duction ual labor technological infra- | ® Lower production
placing manu- | ® Automated cut-|® Shift toward ma-| structure costs

al labor ting, stitching,| chine maintenance
and quality con-| roles

Potential job losses | ® Product standard-
ization and quality
enhancement

quality control
and staff training

Reinforce- |Enhancing hu-|® CAD/CAM sys-|® Professional skill

ment Tech- |man capabil-| tems for digital| development skill upgradesInte-| tion flexibility
nologies ities through| pattern making | Boosted creativity| gration challenges|® Customized orders

digital tools * AR solutions for| and responsibility with legacy pro-|°® Quality improve-

Continuous need for | ® Increased produc-

cesses ment through op-
* Resistance to change | timized workflows

Offshoring expanded significantly in the 1980s and
1990s, when major Western brands — especially from
the U.S. and EU — moved production en masse to
countries in Asia and Latin America [1]. The main
incentive was to reduce labor costs and gain access to
inexpensive resources, enabling producers to:

* Lower the cost of final goods,
¢ Rapidly scale up output,
¢ Use flexible supply chains involving subcontractors.

However, in the age of the Fourth Industrial Rev-
olution, offshoring is no longer a universal solution:

* Rising wages in countries like China have eroded
cost advantages,

* Growing automation is reducing the need for low-
skilled manual labor,

¢ Increasing pressure for environmental compliance
and supply chain transparency is pushing global
brands to reconsider where and how they manufac-
ture [4; 6].

For Kazakhstan, this shift signals a departure from
the race to the bottom for cheap labor. Local companies
now have an opportunity to compete not just on cost,
but on delivery speed, quality, and customer service.

Reshoring refers to relocating production back to the
home country, while nearshoring involves moving facto-
ries to neighboring countries closer to target markets.

Table 2
Comparative Advantages and Limitations of Reshoring and Nearshoring
in the Garment Industry [2]
er e Distance to Quality and Investment in Labor Costs Time to Example
Criterion Standards . and Work-
Target Market Equipment Market Use Case
Control force
Reshor- Close to the Direct process High-tech Skilled work- Streamlined U.S. brands
ing consumer base — control and equipment force, easier to | logistics and bringing pro-
reduced logistics compliance investments |train and retain| faster market duction back
costs and delivery | with national | tailored to local response for faster deliv-
time standards conditions ery and quality
control
May face export- Regulatory High capital Higher wage Limited scal-
related logistics | adaptation may | expenditures, |levels compared ability due
and customs be required |risk of underuti- | to offshore hubs | to domestic
burdens lization capacity
Nearshor- | Proximity (e.g., be- | Cultural and Lower capital | Balanced labor | Regional logis- European
ing tween Western and regulatory needs by lever- | cost and skills | tics enable fast | brands shifting
Eastern Europe) — | alignment sim- | aging existing — efficiency delivery production
moderate transport | plifies coordina- capacity to Eastern
costs tion Europe
Longer distance Inter-country | Limited access | Savings may be | Possible border/
than reshoring in regulation to cutting-edge | smaller than custom delays
some cases differences technology traditional and regional
may complicate offshoring risks
processes
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As Mahmudov R. [2] notes, major sportswear
brands like Adidas and Nike are launching robotic pro-
duction lines in Europe and the U.S. to enable “on-de-
mand” manufacturing and shorten time-to-market. For
instance, Adidas’ Speedfactories in Germany have been
designed to quickly produce capsule collections tailored
to European consumers. However, such initiatives de-
mand substantial investments in robotics, CAD/CAM
systems, data analytics, and skilled personnel.

Reshoring and nearshoring improve responsiveness
to demand and enhance quality control but require
investments in automation and modernization.

Kazakhstan offers a number of strategic advantag-
es for developing its garment sector, including:

* Favorable geographic positioning — as a natural
bridge between Europe, Russia, and China.

* Government support programs — including sub-
sidized interest rates and tax incentives in special
economic zones.

* Regulatory harmonization under the EAEU — which
provides unified customs and technical standards,
making Kazakhstan increasingly attractive to man-
ufacturers targeting regional markets.

In conclusion, while reshoring and nearshoring de-
mand a higher degree of operational and technological
sophistication, they also open new opportunities for
countries like Kazakhstan to integrate into regional
supply chains — not only as low-cost producers but as
value-driven players in a rebalanced global garment
industry.

3. The Digital Economy and Emerging Em-
ployment Models in the Garment Sector

The rapid development of digital technologies in
recent years has not only transformed production
methods but also redefined how labor is organized —
especially in the garment industry. Within the frame-
work of Industry 4.0, a growing number of companies
are embracing flexible employment models, expanding
into e-commerce, and adapting to the dynamics of the
gig economy. Trends such as the rise of digital nomads
and freelance platforms are becoming increasingly
relevant, broadening the talent pool and unlocking
creative potential [5; 6].

The gig economy involves workers completing short-
term contracts or project-based tasks through digital
platforms. In the context of the garment sector, this
model may manifest as:

* Remote tailoring: Independent seamstresses or micro-
studios receive orders via crowdsourcing platforms
or specialized marketplaces.

* Design and styling services: Freelance designers
develop collections for various brands or offer con-
sultations on visual aesthetics.

¢ Creative and marketing support: Content production,
digital promotion, and e-commerce management for
online clothing shops [2].

Digital nomads are professionals who, enabled by
cloud and online technologies, can live and work from

12

anywhere. In the garment industry, this model applies

to:

* Remote designers creating digital patterns and 3D
garment models for global clients,

® Technical consultants advising factories online on
materials, workflow, or machinery,

* Marketers and brand managers executing inter-
national campaigns and scaling brands on global
marketplaces [4].

The sector is moving rapidly into digital commerce,
with virtual storefronts and presence on platforms
like Wildberries, AliExpress, Ozon, and Amazon [2].
The key drivers behind e-commerce growth in fashion
include:

* Geographic independence: Online stores reach buyers
across regions and countries without the need for
physical retail space.

¢ Scalability: As demand rises, businesses can quickly
onboard freelancers and contractors.

* Consumer demand for convenience: Many customers
now favor integrated digital shopping experiences
with fast delivery options [2].

Alongside traditional e-commerce, direct-to-con-
sumer sales via social media and crowdfunding plat-
forms (e.g., Kickstarter, Indiegogo) are gaining mo-
mentum. This allows emerging designers and small
ateliers to connect directly with their audience and
secure pre-launch funding for specific collections [2].
While these formats lower market entry barriers and
encourage creativity, they also require strong market-
ing and transparency.

Modern 3D modeling software such as CLO 3D
and Browzwear enables designers to produce digital
clothing prototypes, reducing the need for physical
samples and saving both time and materials. Online
services are also introducing virtual fitting rooms,
where customers can try garments using avatars —
an increasingly relevant tool in the booming world of
e-commerce [4,5].

The role of the digital economy and flexible employ-
ment in the garment sector can be assessed through
a comparison of traditional and digital business mod-
els, as presented in Table 3.

The digital model offers companies greater integra-
tion with the global economy and access to geographical-
ly diverse talent. However, it also demands a fundamen-
tal transformation in management, a shift in corporate
culture, and updates to legal frameworks that account
for the unique characteristics of gig-based employment.

Conclusion. The analysis confirms that Kazakh-
stan’s garment industry stands at the threshold of
structural transformation, driven by the forces of In-
dustry 4.0. Global technological shifts — including
robotics, automation, and the Internet of Things —
along with growing demands for sustainability and
transparency in supply chains, are reshaping the com-
petitive landscape and offering both challenges and
opportunities.
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Table 3
Comparison of Traditional and Digital Employment Models in the Garment Industry [2]
Criterion Traditional Model Digital Model
Production |e Centralized production in fixed locations * Decentralized and flexible systems
Setup ¢ Established, standardized processes ® Integration of IT and smart factories
® Manual labor and limited automation * High digital automation
Labor Struc- |°* Long-term formal contracts * Freelance and remote project work
ture * Fixed schedules, hierarchical structures ¢ Digital coordination platforms
* Stability with low flexibility ¢ Agile workforce and rapid reallocation
Technology |® Basic sewing machines and manual tools ¢ Automated equipment, CAD/CAM systems
Use ® Minimal digital systems ¢ 10T, robotics, digital QA tools
* Low innovation uptake * Continuous tech upgrades
Markets & ® Local or regional focus * Global reach
Channels ® Retail/wholesale distribution, trade shows ® Multi-tiered online channels: stores, marketplaces,
¢ Limited online presence social media
¢ Direct-to-consumer sales
Strengths * Time-tested processes * Speed and scalability
® Strong quality control * Advanced analytics
¢ Local relationships ¢ Cost reduction, broader market access
Weaknesses |* Rigid and slow to adapt ¢ Requires major IT investment
® Reliance on outdated technology * Cybersecurity risks
¢ High change costs ¢ Constant staff upskilling and cultural shifts

Offshoring, once a cost-cutting strategy based on
access to cheap labor, is becoming less viable due to
rising wages in Asia and accelerating digitalization. In
contrast, reshoring and nearshoring are gaining trac-
tion, encouraging the relocation of production closer to
end markets. For garment manufacturers in Kazakh-
stan, this creates a window of opportunity to attract
international companies interested in regional produc-
tion, provided that infrastructure is improved, skilled
labor is developed, and state support is strengthened.

The rise of the digital economy and flexible employ-
ment models — such as remote work, digital nomad-
ism, and gig-based contracting — offers businesses new
ways to boost efficiency and expand their distribution
channels. At the same time, these trends require the
adoption of modern IT systems and the training of
specialists in digital fashion design, online marketing,
and supply chain management.

However, gaps remain. There is limited statisti-
cal data on SMEs within the garment sector, as well
as difficulties in tracking informal employment and
the lack of comprehensive metrics for flexible forms
of work.

Future research should focus on the development
and pilot implementation of digitalization models
tailored to Kazakhstani enterprises — including 3D
design tools and cloud-based production platforms —
as well as the analysis of local industrial clusters to
identify and scale successful reshoring cases within
Kazakhstan.

In sum, a shift toward high-tech, digital garment
production — supported by government policy and in-
tegration within the Eurasian Economic Union — will
enable Kazakhstan to strengthen its position in global
value chains and build a competitive, sustainably de-
veloping light industry sector.
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DIFFERENTIATION AS A WAY
TO PROTECT AGAINST DUMPING
IN THE BEAUTY SEGMENT

AHoOTaUif. B yMOBAX BUCOKOI KOHKYpeHUii y 0'10Ti-ceaMeHTi npu gemniHay MOXYTb BUHUKATY TAKi PUINKM, SIK 3HIKEHHS
SIKOCTI TOBAPY T4 MOC/AYe, A TAKOX 3HWXKeHHs peryTauii KomnaHii. Augepenuiadis, mpornoHyoum yHIKaabHi TOoBapy Ta nociyeau,
opmye N051bHICTb KNIEHTIB, 20TOBUX MAATUTY BEMKY BAPTICTb TA MIGBMLLYE KOHKYPEHTOCTPOMOXHICTb KOMAAHIl. OnuTyBaH-
HSl, IpOBegeHe cepeg KJIEHTIB CA/IOHY KPACH, MOKA3YE, Lo OiIbLWICTb KAIEHTIB 20TOBI MAATUTH Oi/blle 3a BUCOKY SKICTb, LO
pobuTb gueperuiauio egekTMBHIUM CNocobOM 3axXUCTY Big gemmiHey.

KnouoBi cnosa: gugepeHuiallis, gemniHe, KOHKYPEHTOCIPOMOXHICTb, SIKICTb TOBAPIB TA MOCAYe, N0SbHICTb K/IEHTIB.

Summary. In the highly competitive beauty segment, dumping may result in risks such as a decrease in the quality of goods
and services, as well as a decrease in the company’s reputation. Differentiation, offering unique goods and services, creates
customer loyalty, willing to pay a higher price and increases the company’s competitiveness. A survey conducted among beauty
salon clients shows that most clients are willing to pay more for high quality, which makes differentiation an effective way to

protect against dumping.

Key words: differentiation, dumping, competitiveness, quality of goods and services, customer loyalty.

Hoc'ranomca npobsemu. Husi y 6’10Ti-cermenTi crio-
CTEPIraeThCA BUCOKA KOHKYPEHITIA, 0 31 IIBUIKIM
PO3BUTKOM ITi€i chepw, TIOSBOI0 PIBHUX TOBAPIB T TTOCIIYT,
1 HABITh IPUCYTHICTIO HAJl PUHKOM BEJIMKOI KIJIBKOCTI
6penmiB. HacTuHA KOMIaHINM HAJl PUHKOM ITiITPUMEN
KOHKYPEHTOCIIPOMOYKHOCTI BUKOPHUCTOBY€E CTPATETIIO
OEMITIHTY, CYyTh AKOI IIOJIATAE Y 3aJIyYeHH] KITIeHTiB 3 1O~
TIOMOT0F0 3aHUKEHHSA BaPTOCTI CBOIX TOBApPIB Ta ITOCIIYT.

Ilorpu Te, 110 IEMITIHT BUAAETHCSA BUTITHUM 1HCTPY-
MEHTOM [IJIA 3aJIyUYeHHSA KJTI€HTIB, BUKOPUCTAHHA Ja-
HOI cTpaTerii MoKe ITPU3BECTH J0 HeTaTUBHUX HACJIII-
KiB [JIA KOMIIAHII, AKi B MepPIIy Yepry IIPOABIIAITHCA
y SHIKEHHI SKOCTI TTOCJIYT, 110 TIOB’A3aHe 3 BUMYIIIEHUM
BHUKEHHAM BUTPAT TA 1HBECTUIIN y HOBI T€XHOJIOTII.
Y TpuBaJIiii MepPCHEeKTUBI 3HUKEHHA AKOCTI ITOCIYT
MOXKe IIPU3BECTH 10 BTPATH JOBipU 3 GOKY KJII€HTIB
Ta 3HIKEHHA PiBHA pemyTallii KOMIaHil Ha PUHKY.
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Tako:x meMITiHT MOKe CTaTh IIPUYUHOI0 HeTo0poco-
BICHOI KOHKYPEHITil y 0’I0Ti-CeIrMeHTI IIJIAX0M BUKOPH-
CTaHHA KOMIAHIAMU HEKOPEKTHUX CITOCO0IB 3HIKEHHS
I[iH, HAIIPUKJIAT 3aCTOCYBAHHA CUPOBUHU HU3HKOI SKO-
cTi abo yxuieHHA Bix cruiatu nopgatkiB. Hecymutinua
KOHKYPEHITiA ITOCHIIOETECA HETOCKOHAIICTI0O YUHHOTO
3aKOHOIaBCTBA TA CKJIAAHICTIO BUSABJIEHHA (OPM [a-
HOI TIOBEIHKN Ha PUHKY, OJIA 60pOTHOU 3 AKUMU HUHIL
He icHye e()eKTUBHUX METO/IIB, 1[0 HETATUBHO BILJINBAE
Ha edeKTUBHE BefleHHA 6i3Hecy [3, c. 52].

B raxkiii curyartii audepeHIiiaiig € iHCTPyMeHTOM,
SAKAYM MOKe JOTIOMOTTH KOMIIAHIAM 3aJIAIIATUCA KOH-
KYPEHTOCIIPOMOKHUMIU y 0’ 10Ti-CerMEHTI B YMOBAX [IeM-
minry. Judepenririaris y 6’'10Ti-ceTMEeHTI Mae BEJIUKY
KLJTBKiCTh (DOPM IIPOABIB, ITIOUMHAIOUN Bil BIIPOBA/KEH-
HA 1HHOBAI[IMHUX TEXHOJIOTIH, 3aKiHUYIOUHN IIepCcoHa-
nizoBaHUMU Trpomosutriamu [4, c. 103]. Buninenusa
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BJIacHOTO 0i3Hecy, HaJJaHHA YHIKaJILHUX IIOCJIYT 1 TOBa-
PiB [103BOJIsA€ HE TUTHLKY 3aJIyUUTH HOBUX KJIIE€HTIB, ajie
# chopMyBaTH JIOAIBHY KJIIEHTCBKY 0asy, 10 J0Bipse
KOMIIaHii, TOTOBY ILUIATUTU BEJIMKY BapPTICTh, € OiJIbII
eeKTUBHUM CII0COO0M IiATPUMKH KOHKYPEHTOCIIPO-
MOKHOCTI KOMIIaHiI B 0’F0Ti-CEerMeHTI, HI3K HM3bKA I[IHA
Ha TOCJIYTY, III0 POOUTHh BUBUEHHA CTpaTerii yMoBax
IEeMITIHTY aKTyaJbHUM HAIIPAMOM BUBUEHHS.

AnaJtia ocTaHHIX DOCJIIIKEeHD TA IyO/IiKaIii.
OcraHHi DoCTiIKeHHA 1 my6Iikarii cBiquaTs, 110 Ipo-
0JieMa JeMITIHTY Ta HOro HACIIIKIB TPOIOBIKY€E 3aJIU-
IaTHCA aKTYaJIbHOIO 1A 6araTboxX pUHKIB. ¥ Mare-
piasi «J/leMmmiHr: 11iJTi, BUAU, HACTIAKN» PO3TJIAHYTO,
AK 3aHIKEHHA I[iH MOiKe OyTH AK IHCTPYMEHTOM KOH-
KypPeHTHOI 60pOoTHOM, TaK 1 3arp030k0 AJIA CTA01IBHOC-
Ti pUHKY. ABTOPU aHAJI3YIOTH PIBHOBUIU JEMITIHTY
Ta IIOKPECIIITh, [0 MOT0 JOBrOCTPOKOBI HACTIIKU
YacTo HeraTUBHI — Bil BUTICHEHHS IPiOHUX YUACHUKIB
II0 BHIKEeHHSA 3araJIbHOI peHTa0eIbHOCTI ratysi. ¥ CBOIO
uepry, Cemenuyk A.O. y HaykoBiil mparyi HaTOJIOIILyeE
Ha BaYKJIMBOCTI YiTKOTO PO3MEKYBAHHA ITOHATH «I[iH-
HICTB» 1 «<BAPTICTE», 1[0 € KJIIUOBUM A1 (hOPMYBAHHS
a/IeKBaTHOI I[IHOBOI ITOTITUKY IAIIPUEMCTB 1 ITPaBUITb-
HOTO TT03UITIOHYBaHHA MPOAYKIIil Ha PUHKY.

¥ crarri T.I. IIBuakoi yBara socepemxeHa Ha 3a-
KOHO/JaBUMNX ACIIeKTaxX 60poTHOU 3 HEeT0OPOCOBICHOIO
KOHKYypeHITiero B Ykpaini. JlocaimHulid BKasye Ha mpo-
raJIMHU B YHHHUX HOPMAaXxX Ta HEOOXITHICTH iIXHBOTO
BIIOCKOHAJIEHHS /I OLTBIN e(peKTHUBHOTO 3aXUCTY IIPaB
yuacHUKIB puHKy. MixkHapogHUI acnekT mpodjaeMu
Bimo6paskeHo y my6uikarii Y. Wang, ge posriagaersesa
cTpareris qudepeHItiallii MPoayKTy B iHIYCTpPil Kpa-
CHU Ta KOCMETHUKU. ABTOP AEMOHCTPYE, AK Y IIBOMY CeT-
MEHTI I[IHOBA KOHKYPEHIIiA MOEeTHYETbCA 3 aKIIEHTOM
Ha YHIKaJIbHI XapaKTePUCTUKU MTPOIYKIIT, 10 TO3BOJIAE
YHUKATU TPAMOTO JEeMITIHTY Ta 3MIIlHIOBATA PUHKOBI
mo3utiii OpeH/IiB.

MeTo10 POGOTH € JOCIIiIKEeHHA MOMKJINBOCTE BU-
KOPUCTAHHA cTpaTerii AudepeHIialii AK iIHCTPYMEHTY
3aXWCTy BiJl AEMIIHTY B YMOBaX BUCOKOI KOHKYPEHIIil
0’foTi-cerMeHTa. ¥ CTaTTI POSIJIANAITHECA TEOPETUUHI
HiAX0OU 10 MOHATTA AudepeHIianii, aHaIi3yITbCA
OCHOBHI (popmu 11 peastisarlii Ta BIJIUB HA KOHKYPEHTO-
CIIPOMOKHICTD KoMITaHii. Oco0IMBy yBary mpuijieHo
TOMY, AK YHIKAJIbHI XapaKTePUCTUKU TOBAPIB 1 MOCIIyT
3naTtHi GopMyBaTH JIOAJIBHICTD KJII€HTIB, MiBUIILYBaTH
iHHICTh OPeHOy Ta 3HIKYBAaTU BPAa3JIMBICTH 6i3HeCY
10 I[IHOBOI KOHKYPEHITil.

MeTogu HayKOBOI0 MOLIYKY i MaTepiaju JocJTi-
IKEHHSA. Y Tporieci po0oTH 3aCTOCOBAHO KOMILJIEKCHUM
migxif mo 300py Ta ompairioBaHua Mmarepiaity. Criepiry
BU3HAYEHO KJIIOYOBI HAIIPAMHU IIOIIYKY, C(DOPMYJILOBAHL
3a MeTOI0 Ta 3aBIAaHHAMHU JOCITiPKeHHA. Buropucraso
6i0miorpadiuHuii MeTOo[ IJIs BUABJIEHHS Ta BiIOOpy
JIPYKOBaHUX 1 €JIEKTPOHHUX PKEPEJI, B0KpeMa HayKOBUX
crareii, MoHorpadiii, 36ipHUKIB KOH()EePeHIIii Ta TemMa-
TUYHUX JOCIIKEHbD, 10 6e310cepeIHbB0 CTOCYIOTHCA
o0paHoi pobieMu.

BaskauBum eramom 6yJio orpaIfloBaHHA eJIeKTPO-
HHUX 023 TaHUX, KaTaJIoriB 6i6J110TEK 1 apXiBHUX MaTe-
piaJtiB, 110 TO3BOJIUJIO OXOIIUTHU SK CyYacHI ImyOJTiKarii,
TaK 1 MaJIOBIIOMI ITpAaIli IOMEPEeIHIX POKIB. 3 MeTo
KPUTUYHOI IIePEBIPKU JOCTOBIPHOCTI BijoMocTel 3a-
CTOCOBAHO MeTOJ ITOPiBHAJIBHOTO aHAJI3Y: OKpeMi I10-
JIOJKEeHHSA 3BIpAJINCA MK KiUJIBKOMA KepejiaMu, o0
VHUKHYTH (aKTUUHUX MOMUIOK ab0 yrmepemKeHuX
IHTepIIpeTarrii.

Oco6yinBy yBary mpHUIiJIEHO aHAJII3y IIePIIo/IsKe-
peJs1 Ta aBTOPCHKUX TEKCTIB, 0 JAJIV 3MOTY T00aUUTH
JIOCJTiPKyBaHe TMUTAHHA Yy MOr0 MePBICHOMY KOHTEK-
cri. ITapasenpHO TPOBOOUBCA 3MICTOBHUN aHAJII3 JIA
BUOKPEMJIEHHS KJIIOUOBUX MOHATD, TEHIEHIIIH 1 TPOTH-
pid y HAYKOBOMY OHUCKYPCI.

OrpumaHi MaTepiajii CTPYKTypyBaJIiCA 3a TeMa-
TUYHUMU OJIOKAMU, II0 3a0e3IMMeYUnI0 JIOTIUHY HOCTi-
JIOBHICTH BUKJIAMY Ta aJI0 3MOTY TIOB'A3aTH T€OPETUUHI
HAMpAITIOBAHHA 3 TPAKTUYHOIO YaCTUHOO JOCITIIKeH-
HA. Taknii MeToqMUHIIHA TIOXIT 4AB MOKJINBICTE cop-
MyBaTH LUTICHY i1 apTyMeHTOBaHY HAYKOBY 6a3y, Ha AKY
CIIMPAETHCA MOTAJIBIITNI aHAJTIS.

Buknan ocHoBHoOro marepiasy. emmiur y 6’o-
Ti-cerMeHTI MOKe BUABIATUCA B pPiHUX dopMax, Hal-
O1JIBII ITOIITMPEHOIO 3 AKUX € IIPAMUU I[TIHOBUH IEMITiHT,
AKWM TT0JIATae y HATaHHI TOBAPiB Ta HOCIYT 3a BapTic-
TI0, AKA He IepeKpuBaec co6iBapTOCTI Ta He J03BOJIAE
OTPUMATHU HABITH MiHIMaJbHUN MPUOYTOK, III0 MOXKE
OyTH cTparericlo HABMUCHOTO JIEMITIHTY, AKa CIIPAMO-
BaHA HAa YyCYHEHHA KOHKYPEHTIB T4 OTPUMAHHA JOCTYITY
o Oinmpmroi yactku. Ille ogHUM BapiaHTOM JIEMIIHTY
cTparerii € CIIOpaUYHUI IeMITiHT, AKUH [0JIATae y Ipo-
BeeHHI akKIlil 3 BeJINKUMHU 3HIKKAMU, 0 BILJIBAae
HAa I[iHOBe CIIPUNHATTA OpeHay [1].

Taxkosx y 6’1oTi-cerMeHTi MOKHA BUIIIATH IIPHUX0Ba-
HUI IEMITiHT, AKUH II0JIATae y 3HWKEeHH] ITiHM BHACJTI-
JIOK BUKOPUCTAHHA ITPOAYKII1 HU3LKO1 AKOCTI Ta 3aCTO-
CyBaHHSA JEIIeBUX IHTPETiCHTIB.

OCHOBHOIO TEOPETHYHOIO KOHITEMITier0 audepeHIri-
arrii e Teopisa qudepenriarii M. IToprepa, ocHoBa sAKOI
MoJIAra€ B TOMY, 1[0 KOHKyPEHTHA ITlepeBara KOMITaHii
BUHUKAE B TOMY BUMIAAKY, AKIIO KOMIIAHIA IIPOIIOHYE
TOBAp UM IOCJIYTY, 0 MAITh YHIKAJIbHI BJIACTHUBOCTL
crockrBava. LliHHiCTh TOBapy Ta MOCIyTY BUSHAYAETHCSA
KLJIBKICTIO KOIITIB, AKI CIIOYKKMBAYI 32 HUX I'OTOBI 3a1ljIa-
TUTU. ¥ pasi, AKII0 BUTPATU HAa BUPOOHUIITBO TOBAPY
ab0 HaJaHHA IIOCIIYTH HILKYI, HIXK CyMa, AKY CIIOKUBAYi
TOTOBI 3aMJIATUTHU, MOKHA 3POOUTHU BUCHOBOK IIPO PEH-
TabeJIbHICTD ITporo3utii [2, ¢.185].

KomruiekcHe 3acTocyBauHA ejieMeHTIB qudepeHitia-
IIi1, 1110 /T03BOJIAE CTBOPUTH IIIHHICTH TOBAPY Ta MOCIYTH
IIJIS KJII€HTIB, IIOBUHHE MO3BOJIUTH KOMIIAHII 3aXHUCTU-
THCSA BiJl AeMIIIHTY B qanomy cermernTi. OCHOBHUM eJie-
MeHTOM OyOb-AKO0I cTparerii gudepeHIiialiii € CTBOpeH-
HA TIPOAYKTY YU HATAHHA MOCJIYTH, III0 Ma€ YHIKAJIbHI
BJIACTUBOCTI, AKI KOHKYPEHTaM CKJIQTHO CKOMiIOBATH.
Ieit mponykT a0 mociryra Tako:k MOKYTb BiIPiSHATHCA
0COOJIMBMMH BJIACTHBOCTAMM, CKJIAIOM, TEXHOJIOTIEIO
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BUPOOHUIITBA, AKI JO3BOJIATH KOMMIAaHIl BCTAHOBUTHU
BUCOKY ITiHY, 3yMOBJIEHY IIUMU XapaKTePUCTUKAMU.

Ha cyuacHoMy pUMHKY icHye TpeH[I Ha €KOJIoTiu-
HICTBh Ta HATYpPAJILHICTh, JAHUMN (PAKTOP TAKOK BILIH-
Bae Ha BUOIp CIOXKMBAaUiB, TOMy IpH audepenmiamii
BiH Mae OyTU BpaxoBaHUU JJIA YCIIIIITHOT'O 3aXUCTY BiJl
IEMITiHTY.

HanamHsa eKCKITIO3MBHOTO CEPBICY € IIe OHUM Bapi-
aHTOM qudepeHIiarii B 6’ 10Ti-cerMeHTi, OCKIJILKY 3aB/Isi-
KU TIePCOHAJII30BAHOMY 00CJIyTOBYBAHHIO Ta BUCOKOSKIiC-
HUM TI0CJIyTaM CTBOPIOETHCA IIIHHICTE JJIA CIIOKUBAYIB
Ta MiABUILYeThCA PiBeHb IXHBOI JOBIpY 10 KOMIIAHII.

Xopoiia peryTailif, HAABHICTh BEJIUKOI KUJTBKOCT1
MMOBUTHUBHUX BIATYKIB Ta peKOMeHaIii e paxkropamu,
3a AKUMU KJIIEHTHW TOTOBi ILJIATUTU TOBAp 1 MOCIYTY
BUIILy BapTiCTh. B 11b0My BUNAKy ITpU BUPOOHUIITBI HO-
BHUX TOBapiB a00 BUXOMl Ha PUHOK HOBOTO OpeHIy edek-
TUBHUM MOXKe OyTU HagaHHA 0e30ILIaTHUX ITPOOHUX
3pasKiB IIPOAYKIIiL, 1[0 JO3BOJIUTE CIIOMKHABAYAM OITIHUTH
AKICTH HepeJT MOKYITKOI0, 110 MiBUIIUTH PiBEHD I0BIpU
o komranii. JJia migBUIlleHHA BITI3HABAHOCTI OpeHIy
IMO3UTUBHUIM e()eKT MOKe MATH CITiBIIPAIA 3 eKCIIepTa-
MU B 6’IOTi-CErMEHTI, a TAKOM MIATPUMKA KOMIIAHIEH
COITiaJTPHUX 1HIIIaTUB, OJIM3BLKUX 0 IIJTHOBOI ayIUTOPIi.

ITosuriiroBanHAa OpeHOy B CyYacHOMY CBiTI TAKOMK
BILTMBAE HA TuQepeHIfiaIiio y 6’j0Ti-cerMeHTi. ¥ BUMA-
KY, AKIIO0 OpeH/I BiApisHAETHLCA 3P03YMIiION0 Ta YiTKOO CO-
IiAJILHOIO TI03UITi€l0, 6JIM3BKOI0 FOT0 ITUTROBIM ayauTopii,
a TakoK Hece B c001 YHIKaJIBHUI 3MiCT, TO ¥ KJIIEHTIB BU-
HUKa€ eMOITIHHII 3B’ A30K 3 KOMITAHI€E0, 1110 [Iy»Ke TI03U-
THUBHO BIUIMBA€E HABITH Y TOMY BUMNAJIKY, AKIIIO HA PUHKY
3’SABJIAIOTHCA KOHKYPEHTH B HaHii cepi. Aximo kaienT
IoBipsAe OpPeH/Iy, BiH TOTOBUI ILUIATUTH BEJIUKY BapTiCTh
3a HaAJIaHi IOCIyTu abo MpU KYITiBJIi TOBApY.

Bucnosku. Cyuacuuii 6’10Ti-cerMeHT IepeHacmue-
HUU BEJIUKOI0 KiJTBKICTIO IIPOITo3uIliii. PoKyc Ha BY3bKiil
HIIII TaKoK € MeTomoM mudepemririarii. Hagauua mocyr
Ta CTBOPEHHSA MTPOYKTIB JJIA 33/I0BOJIEHHSA TTOTPed By3hb-
KO I[LJTBOBOI ayqUTOpii, HAIIPUKJIAJ, BETaHIB UM aJIepri-
KIB, MOK€e JIOIIOMOI'TH KOMIIAHII [JOHECTH CBOIO I[IHHICTD,
a TaKOMK 3AJTUIIATUCA KOHKYPEHTOCIIPOMOXKHUMU HABITh
Y pasi ImiIBUIeHHA BapPTOCTI CBOIX TOBAPIB.

Poayminua moTpeb HMiJIbOBOI ayauTOpii, BUKOPHU-
CTaHHA CyYacHUX TEXHOJIOTIH, 3aIIyCK HOBUX ITPOAYKTIB
Ta HAJaHHA YHIKAJILHUX II0CJIYT, [0 BiAPisHAIOTHCSA
BHUCOKOI0 AKICTI0 — 11e (DAKTOPH, IIPU KOMILJIEKCHOMY
3aCTOCYBaHHI AKUX y 0’ I0Ti-CEIMEHTI MOXKHA AudepeH-
LIif0BaTHCA Bl KOHKYPEHTIB.

B pamxkax 115010 mocigKeHHA 6yJ10 IIPOBEIEeHO OITH-
TyBaHHSA cepej KJIIeHTIB caJioHy Kpacu Mmicta. B ormu-
TyBaHHI B3saJI0 yuacTh 20 sromeii. Mera onutyBaHHA
110JIArajia y BUABJIEHHI OCHOBHUX (DAKTOPIB, 1110 BILJIU-
BalOTh Ha BUOIP KJIII€EHTOM MaMcTpa Ta KOCMETHUHUX
3ac00iB. AKIIEHT OIUTYBaHHA 0yJI0 3p06JIeH0 3 OIlIHKN
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BAYKJIMBOCTI AKOCTI ITif Yac BOOPiB TOBApy UM MHOCIIY-
ri. Y paMKax I50ro JOCIIiIKeHHA pecIoHaeHTaM 0yJIo
OCTABJIEHO TaKi IUTAHHA:

1. Ha 110 BU 3BepTaeTe yBary mijg gac BUOOpiB KocMe-
TUYHUX 32C001B?

2. Yu roToBi BU 3aIIaTUTH GLIIBIITE 32 KOCMETHUUHI
3aco0u, 110 MAlOTh YHIKAIbHI XapaKTePUCTUKN?

3. Illo mpu BuGOpi MaiicTpa 3 MaHIKIOPY BaM IIpi-
OpUTEeTHIIlle, HU3bKA I[iHA a00 BHCOKA AKICTD IIOCTIYT?

IIpoanaJtisyBaBiIy BigIIoBii PECIIOHIEHTIB Ha IIep-
e 3alMTaHHA ONUTYBAJILHUKA, OyJIM OTPpUMaHi Ha-
crymHi pedynbratu: 80% (16 ocib) pecrioHIEeHTIiB oc-
HOBHUM (DaKTOPOM IIpPU BUOOPI KOCMETUUHUX 3ac00iB
BBQKAIOTH AKICTH 1HTPENiCHTIB Ta iXHI0 0e3IeKy oJia
3mopoB’da, 60% (12 0ci6) pecroHAeHTIB HA3UBAIOTE BAMK-
JUBUM (DAaKTOPOM BUAMMUI Pe3yJIBTAT Bif] 3aCTOCYBaH-
HA, 50 3BepTa0Th yBary Ha OpeHI Ta Horo peryTarliio,
20% (4 ocobu) pecIioHIEHTIB IIPY BIOOPiI KOCMETUIHUX
3ac00iB OPIEHTYIOTHCA TAKOMK HA ITiHY.

Otke, cepell OMMATAHUX HAWBAKIUBIIINMY YNHHU-
KaMHU i yac BUOOPiB KOCMETUYHUX 3ac00iB € AKICTH
MIPOAYKIIii, 1 HaBITh eeKTUBHICTH 3aCTOCYBAHHA, 1[0
CBiYUTB, 1[0 OLJIBLIICTE KJIIEHTIB BAKJINBA KOPUCTD,
a UM He HU3bKA I[iHa TOBapy.

Ha ngpyre nuranus onurysaisauka 80% (16 oci6)
OIIMTAHUX PECIIOHEHTIB BiIIOBiIN, 110 TOTOBI ILIa-
TUTU OLIbINle 32 MPOOYKTH, AKI MalOTh YHIKaJIbHI Xa-
PaKTEePUCTUEH, B TOi dac, Ak 20% (4 ocobu) pecroH-
IEeHTIB, BiOIIOBLIIM, IO IIiHA IJIA HUX € BHPIIIAJIbHUM
(haxTopomM, 1110 CBIAUUTH PO Te, 10 KJII€HTH I'OTOBI
meperiadyBaT 3a QUQEPEHITiI0BAHHA Ta PeabHy
eeKTUBHICTb.

PesysnibraTy BigmoBiAl HA TpeTe TATAHHA OITUTYBAJIb-
HUKA TIOKA3yI0Th, 110 3 90% (18 ioquHa) pecroH/IeHTIB
BHCOKA AKICTH MOCJYT € ITePeBaKHUM YMHHUKOM i
yac BuOOpiB MaiicTpa mo MaHikopy, 10% (2 jgroguHn)
PECTIOHJIEHTIB Iif] Yac BUOOPiB MaMcTpa OPi€eHTYIOThCA
BapTICTh ITOCIIYTH, 110, 1[0 MayKe BCl OIMUTAHI [[IHYIOTh
BUCOKY AKICTB IOCJIYT OijIblle, HiX.

OCKiJIBKHU OUTBIICTh PECIIOHIEHTIB BUOMPAIOTH BU-
COKY SAKICTB ITOCJIYT, TO MOKHA CYJAUTH IIPO Te, IO KJIi-
€HTaM TAKOK BAYKINBA KBasTi(ikallia crriBpoOiTHUKIB,
ix mocBif Ta mpodecioHa iaM, AKICTh MaTepiajis, TOOTO
piBeHb 00CJIYTOBYBaHHA 3arajIoM.

AHaJtiz TeOPeTUUHUX JaHUX TA PE3YILTATIB OIIUTY-
BaHHA JIEMOHCTpYE, 1110 qudepeHIiaris, 1o q03B0oJise
KOMIIAHIAM BUOIJIATHCA cepel BeJINKOl KIJIbKOCTI OpeH-
IIiB Ta IIPOMO3UIIiil, HAABHUX y 6 0Ti-cdepi, € eeKTuB-
HUM crocoboM 3axucTy Bif Aemminry. [Ipiopurerom
Ha PUHKY 0IOTI-IIOCJIyT HUHI € HEe BAPTICTh, & AKICTb.
JleMITiHT MOsKe OIIOMOITH JIKIIIe KOPOTKOCTPOKOBOMY
PO3BUTKY KOMIIaHil MIJIAXOM HET0OPOCOBICHOI KOHKY-
peHiIrii, Toai AK gudepeHIiaia — e CIIocid cTayioro
TTOBI'OCTPOKOBOTO PO3BUTKY.
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EBOMIOLIA KPINMUAbHUX CUCTEM
Y HATSXKHUX CTENAX: BIJ CTAHOAPTHUX
PILLEHDb 0 ABTOPCbKUX PO3PObBOK

EVOLUTION OF FASTENING SYSTEMS
IN STRETCH CEILINGS: FROM STANDARD
SOLUTIONS TO CUSTOM DESIGNS

AHoTaWif. Y CTATTi pO32ASHYTO eBOMOLI0 KPIMUAbHNUX CUCTeM gAsi HATSXKHUX CTe/b Big HAWMMPOCTILLMX PillieHb go Cy4acHMX
[HHOBAUIMHNX TA ABTOPCbKMUX KOHCTPYKLiv. [IDOAHANI30BAHO iICTOPUYHMI PO3BUTOK TeXHO/O0RII, MOYMHAKOYM Big NepLUMX TKAHUH-
HUMX MOJIOTEH, LLj0 BUKOPUCTOBYBAJINCA Y GeKOPATUBHUX LjiIAX, §O BIPOBAGXKEHHS MOMIBIHINXI0PUGHUX MJIIBOK i MOABM Cnewiani3o-
BAHMX MpoQinbHyx cuctem. N1ogaHo knacudikauiio Tpaguuiiinx MeTogiB KpirieHHs: — WTanuKoBo2o, 2ApryHHO20, KIMHOBO20
Ta KAINCOBO20 — i3 XapaKTepUCTMKOIO iXHIX TeXHIYHMX 0COBMBOCTEN, NepeBaz i HegoikiB. BUCBITAEHO Knto4oBi npobiemu CTAH-
gapTHUX pillieHb: 0bMexxeHa MOX/IMBICTb MOBTOPHO20 BUKOPUCTAHHS MOIOTHA, 4y T/MBICTb O TemnepaTypHO-BOI0ICHNX KOM-
BAHb, 10Tpeba y BUCOKI# TOYHOCTI BUMIPIOBAHb, HASBHICTb BUGUMMX 3A30PIB 110 NepUMETPY TA PU3NK MEXAHIYHMX NOLIKOGXKEHb.

Okpemy yBazy npugineHo HOBITHIM po3pobKam, CAPSIMOBAHUM HA YCYHEHHS BUSBEHUX HegoniKiB: yHiBepcanbHi npogini,
WO MigXogsiTb G/ISl PI3HWX TUMIB NOIOTeH; CUCTeMu 3 MPUXOBAHUM KPiNaeHHAM, ki 3a0e3neyytoTb Oe3LUiIMHHUI MOHTAX; MO-
gy/IbHi KOHCTPYKL, LLIO CMIPOLLYIOTb GOCTYN GO iHXEeHepHUX KOMYHIKauii; npogini 3 BOYgoBaHUMM CBITA0GIOGHUMM KAHANAMM;
3aMKM LWBMUGKOI ikcallil, Lo 3MeHLLYIOTb YaC MOHTAXY Ta MMOBIPHICTb MOMUIOK. HaBegeHO MopiBHSAIbHWIA AHANI3 TPaguLii-
HUX TA IHHOBALIHMX CUCTEeM 3a KpUTepiamMu HAGiMHOCTI, LWBMUGKOCTI 1 3py4HOCTI MOHTAXY, eCTeTUKM, JOB20BIYHOCTI Ta eKOHO-
MiYHOI gOLIbHOCTI.

3p06/1eHO BUCHOBOK, LLO iHHOBALiFiHI PilLieHHs He BUTICHSIIOTb KAACUYHI METOgH, 0 GOMOBHIOKTH iX, POPMYI0uM LUMPOKMI iH-
CTpyMeHTapin g/s peanialii MpoeKTIB Pi3HOI CKNAgHOCTI. OKpec/ieHo NepereKkTUBHI HanpsamMu PO3BMTKY 2ay3i: 3aCTOCYBAHHSA
HOBMX KOMIMO3UTHUX MATepiaiB, CTBOPeHHS YHIBePCA/NbHMX 3AMKOBMX MEXAHI3MIB, iHTe2pauis OCBITAIOBAIbHUX TA yHKLO-
HA/IbHUX €1eMEHTIB Y KPinujbHi CUCTeMM, MigBULLEeHHS PeMOHTONPUGATHOCTI TA CePBICHOI 3PYYHOCTI KOHCTPYKLIiH.

Knto4oBi cnoBa: HaTsikHi CTeni, KpinuabHi CMCTEeMM, LUTANMKOBUI METOg, 2apryHHUI MeTog, KIMHOBWI METOg, KiNCoBe
KpinieHHsl, Mogy/ibHi cucTemu, iHHOBALikiHI npodini, NpuxoBaHe KpinieHHs, aBTOPCbKi po3po6KM.

Summary. The article discusses the evolution of fastening systems for stretch ceilings from the simplest solutions to modern
innovative and original designs. The historical development of the technology is analyzed, starting from the first fabric canvases
used for decorative purposes to the introduction of polyvinyl chloride films and the emergence of specialized profile systems. It
provides a classification of traditional fastening methods — staples, harpoons, wedges, and clips — with a description of their
technical features, advantages, and disadvantages. The key problems of standard solutions are highlighted: limited reusability
of the fabric, sensitivity to temperature and humidity fluctuations, the need for high measurement accuracy, the presence of
visible gaps around the perimeter, and the risk of mechanical damage.

Special attention is paid to the latest developments aimed at eliminating the identified disadvantages: universal profiles suit-
able for different types of fabrics; systems with concealed fasteners that ensure gap-free installation; modular structures that
simplify access to engineering communications; profiles with built-in LED channels; quick-release locks that reduce installation
time and the likelihood of errors. A comparative analysis of traditional and innovative systems is provided based on the criteria
of reliability, speed and ease of installation, aesthetics, durability, and economic feasibility.

It was concluded that innovative solutions do not replace traditional methods, but rather complement them, forming a broad
set of tools for implementing projects of varying complexity. Promising areas for development in the industry were outlined: the
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use of new composite materials, the creation of universal locking mechanisms, the integration of lighting and functional ele-
ments into fastening systems, and improving the maintainability and serviceability of structures.
Key words: stretch ceilings, fastening systems, stapling method, harpoon method, wedge method, clip fastening, modular

systems, innovative profiles, hidden fastening, original designs.

Hoc'ranomca npo6saemu. CbOTOHIIITHIN PUHOK
MaTrepiaIiB Ta TEXHOJIOTIH IJIA BHYTPIIITHBOTO 0310~
OJIEHHA 3MIHIOETHCA IyKe IIBUIKO. SAMOBHUKH BCe Ua-
CTiIlle OUiKYIOTh He JIUIIIe TAPHOT0 BUTVIAMY, & ¥ BUCOKOI
AKOCTI, 3DyYHOCTI B eKCILIyaTallii Ta JTOBrOBIYHOCTI.
Harsxni creni 3a ocTaHHI IBAAIATH POKIB ITPOUIILIN
IIOMITHUI IIUIAX POSBUTKY — BiJT IPOCTUX JEKOPATUBHIX
MOJIOTEH, AKI BUKOHYBAJIU CYTO €CTeTUYHY (PYHKIIIT0,
10 TPOAYMAaHUX 1HKeHEPHUX KOHCTPYKITil, e KOKeH
eJIEMEHT Ma€ CBOe TEXHIUHe 3HAYEHHA. ¥ ITLOMY BHOCKO-
HaJIeHH1 BUPINIAJIBLHY POJIb BiTirparoTh caMe KpilmuiIbHI
CHCTEMH, ai’Ke Bif HUX 3aJI€KUTD, HACKUTBLKY IIIBUIKO
MOKHA 3MOHTYBATHU CTEJII0, K HAINHO BOHA TPUMATH-
MeThCA Ta AKI U3aHEePChKi PIIEHHA MOKHA BTLJIUTHU.

Tlepuri komcTpyKIIii Oy1A dikcalyii mosioTeH 6ysu 10-
CUTH TIPOCTUMMU i BUKOHYBaJIU Jiniiie 6a30Be 3aBIaH-
HA — yTPUMAaTH Marepiay y HataruytoMmy crasi. I[Ipore
3 POBIIMPEHHAM aCOPTUMEHTY CTEJIBOBUX ITOKPUTTIB
1 IOSABOI0 HOBUX MaTepPiasIiB IT0YAIN 3 ABIATUCA OLJTbIIT
CKJIa[IHI Ta YHiBepcasbHi crrocoou KpirieHad. Croromui
mopAq i3 BIIOMUMHU KJIACUYHUMHU METOIaMHU memalti
YacTillle BUKOPUCTOBYIOTh IHAUBIAYAJIbHI PO3POOKH,
CTBOPEHI MiJi KOHKPETHI 3aBAAHHA, [Ie TIOEOHYIOTHCA
TeXHIYHA HATIHHICTh, 3PYyYHICTb MOHTAXKY Ta €CTETHY-
Ha MPUBa0JIUBICTb TOTOBOTO PE3yJILTATY.

JocitimkeHHA IBOT0 MUTAHHA € BAXKJIUBUM, OCKiJIb-
KU IIPaBUJIBHUH BUOIp KPIIJIEHHA BILIUBAE HE TLJIBKUA
Ha 30BHIIIHIN BUIJIAA CTeNi, a ¥ Ha BapTiCTh pooiT,
TEPMIiH CIIY:KO0M KOHCTPYKIIIT Ta MOKJIUBICTD 11 ITOHAJTh-
Ioro 00CJIYyrOBYBAHHA YK MoAepHiszalii. ¥ cyuacHUX
YMOBaX, KOJIM TEXHOJIOTiI 3MiHIOIOTHCA NMIBUIKO, He-
00XiJHO OI[IHIOBATHU, AK €BOJIIOI[IOHYBAJIU KPIMWJIbHI
cucTeMu, AKi ITepeBaru Ta cjadKi MicIig MaioTh Pis3Hi
MEeTOAY Ta y AKOMY HAIpAMi MOXKe PO3BUBATHCA IIA
chepa B HATIOIMKYI POKH.

AnaJtia ocTaHHIX DOCJIIIKEeHb Ta IMyOIiKaIii.
OrniAn mrepest moKkasye: MATAHHA KPIMUIBHUX CUCTEM
[UTS HATSKHUX CTeJTh IIPSAMO Maii:ke He apTUKYJIbOBaHe
B aKaJleMiuHil JiTepaTypi, IpoTe HeobXigHy 06a3y ma-
IOTh IIpAaIlli 3 JIarHOCTUKU, eKCILJIyaTallil Ta TeXHOJIOTIH
OIIOPAMKEHHA, MaTepiaJl03HaBCTBA M JOBrOBIUHOCTI
03100/TF0BAJIbHUX KOHCTPYEIii. Came uepes 110 «He-
OpAMY» ONITUKY ¥ (hOPMYIOTECA BUMOTH 10 HAAIAHOCTI
BY3JIiB, BUOOPY MarepiasiB mpodiiB i moJIOTEH, TOBe-
IIHKU 3'€THAHDb Y 3MiHHUX MiKPOKJIIMATUUYHUX YMOBaX.

DyanamMeHT OJIA OIIHIOBAHHA IIPAIe3qaTHOCTI cTe-
JIBOBUX CHCTEM 3a0e3I1edyIoTh POOOTH 3 TEXHIUHOI JTia-
THOCTHKH Ta ITACIIOPTHU3AIlil 06 €KTiB: BOHU JETAII3YI0Th
aJITOPUTMU BUABJIEHHS NedeKTiB, KpuTepii rpanud-
HUX CTaHIB 1 IIIX0M 0 IIPOTHO3Y pecypcy eJIeMeHTiB
031106/1eHHA B ekcrutyaratii [1]. ¥V moemuanui 3 Ha-
MPAIIOBAHHAMU IIOJ0 €KCILIyaTallii Ta peKOHCTPYKIIil

OymiBeJib I1e 3aae paMKy OJIA aHAJI3y PUUKIB KPIIUTh-
HUX BY3JIiB — BifI JIOKQJILHUX BiJIIlIapyBaHb /10 BTPATH
HATATY BHACJIOK TeMIIepPaTypPHO-BOJIOTICHUX KOJIU-
BaHb UM IlepeBaHTaKeHb MPU CEePBICHUX IOCTyIIax
II0 iIH;KeHepHUX Mepesx [2].

MarepianosHaBunii 6JI0K J3KepesT OKPECIIIOE 3B’ 30K
MIiK CKJIAJIOM 1 CTPYKTYPOIO 03000 II0BAIBHUX MaTepi-
aJIiB Ta iXHBOI PO60TOI B KOHCTPYKIi. Ilinpyuynuku
3 MaTepiaiB i TeXHOJIOTIH CyJYacHOT0 BUPOOHUIITBA
(ikcyoTh mapaMeTpu, KPUTHUYHI [JIA KPITUJIbHUX CHUC-
TeM: MOIYJIb IIPY*KHOCTI II0JTiIMEPiB, ITOB3yYiCTh, PeJIaK-
carfiAa HAIPYKeHb, a[ire3is Ha MeXi «I[I0JIOTHO-IIPOQLIb»,
cTablIbHICTh TeoMeTPil mpodijiro mpu Harpisi/oxoJio-
mxerHi [3]. OxkpeMo aKIeHTYeThCA TEXHOJIOTIUHICTD
BUTOTOBJIEHHA T1po(isiB (amromiwiit, [IBX, kommosuTn),
TOYHICTB ITa3iB i ITIOBTOPIOBAHICTh 3aMHUKAJILHUX I'€0-
MeTpili — YMHHUKH, 10 0e3MocepeTHR0 BU3HAUYAKTH
HAIIAHICTD «TapIIyHHUX», KIIMHOBYX 1 KJIITICOBUX BYS3JIiB.

IIpakruka omopAmKyBAIBHUX POOIT IT0TAETHCA Y BU-
ISl TEXHOJIOTIUHUX KapT, IIOCJIiIOBHOCTEH omeparrii,
MIOITYCKIB 1 BUMOT OO HiITOTOBKHM OCHOB — ITe KOPMCHO
IJIA CTAaHOAPTU3AIlil MOHTAKY Ta KOHTPOJO AKOCTI
Ha eTarri mpuiiMauusa po6it [5], [7]. ¥ nux BumaHHaX,
X0Y 1 He POBITIAAAIOTHECA HATAKHI CTeJIl AK OKpeMa CH-
cTeMa, YiTKO IIPOITUCAHI PEKUMHU CYLIiHHA IPUMIIEHb,
BUMOTH [I0 TEMIEPATyPHU M BOJIOTOCTI i1 yac pooiT
3 TIOJIIMEPHUMHU TTOKPUTTAMU, IPABUJIA YJIAIITYBAHHA
nedopMarliiHUX PO3PUBIB 1 CyMICHICTD 3 IHIMIUMMU II1a-
pamu o3mobsienHA. Lle HampaAMYy Kopestioe 3 TTOBEiH-
KOO KPIMJIBHUX BY3JIiB IIPY TIEPBUHHOMY HATATYBaHHI
Ta MOMAJIBIIIN eKcITyaTarrii.

I:xepena, socepemkeHi Ha BUPOOHUIITBI 03M00JTF0-
BaJILHUX MaTepiaiB, AeTATIBYIOTh (haKTOPU CTAPIHHA
moJTiIMEepPiB 1 aaire3nBiB, MEeXaHi3MU BOJOTOTJIMHAHHSA
i qudyaii, 1110 BUBHAYAIOTH BTPATy OPY?KHOCTI MOJIOTEH
1 moc1abJIeHHA KOHTAKTy B 3aMKy HpPoQijiio 3 uacom
[6]. dna anairisy mOBroBiYHOCTI KPIMJIEHb 1€ KJII0U0Ba
YaCTHHA: MPOTHO3 Pecypcy Mae CIIUPATHUCA He JIUIIe
Ha reoMeTpiio By3Ja, a i HA KiHeTHUKY medopmarrii
1 lerpajiaIiiifHi mpoIiecu MaTepialy.

Oxpemy, IPUKJIAIHY TIePCIIEKTUBY JOAAI0TH POOOTH
IIPO JOBTOBIYHICTH 03I00JIFOBAJIBHUX CUCTEM Y CEepPeJIo-
BUINAX 13 migBuilieHuM maposmictoMm [4]. Tyt ormcaro
BILIUB KOHIEHCAIIi1, TIEPIOAUYHOTO 3BOJIOKEHHA Ta Te-
IJIOBUX ITMKJIIB HA TPUBKICTH 3'€IHAHD, 1[0 T03BOJIAE
E€KCTPAaMoJIIOBAaTH BUCHOBKY Ha ITPUMIIIEHHA KaTeropii
KyxHi, 0aceiinu, BUpOOHUYI 1iexu. JIJid HaTaKHUX CTellb
e 0esmocepeqHbo 03HaUYae II0Tpedy B mpodiidx 3 mif-
BUIIEHO0 KOPO3IHHOIO CTIHKICTIO, ¥ 3aMKOBUX (hopMax
i3 3BamacoM yTpUMYBaJIBHOI 3TATHOCTI Ta y BUOOPI TIO-
JIOTEH 3i CTablJIbHIMY PO3MIPHUMU XaPaAKTEPUCTHKAMU
IPU KOJIUBAHHAX BiJTHOCHOT BOJIOTOCTI.
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Mera crarTi 1moJiirae y CUCTeMHOMY JOCJIiIKeHH1
NJIAXIB PO3BUTKY KPIMMWJIBHUX CUCTEM JIJIA HATSKHUX
CTeJIb — BiJI TPAQUITIHHUX BapiaHTIB J0 CyYaCHUX aB-
TOPCBKUX PillleHb, — 3 aKI[€HTOM Ha TeXHiUHi, eKCILIY-
aTariiigi Ta qusaiiHepchKi actiekTu. ada mocArHeHH:A
Imiei MeTu mepen0adeHoO 3aBOAHHA: IPOoaHaJi3yBaTH
iCTOPUYHI ITepeagyMOBHY MOABU TEXHOJIOTII, ITPOBECTH
EJTacu(ikaIio KpilluIbHIX CUCTEM, BUSHAUYNTU CHJIBHL
Ta cJa0Ki CTOPOHM PI3HUX MHiIXOMIIiB 1 OKPECIIUTU mep-
CTIEKTUBU MOJAJIBIINX IHHOBAIIIH Y ITil rajrysi.

Buxian ocHoBHOro Marepiamy. CyuacHi HATAKHI
cTeJri, AKl ChOTOIHI BBAXKAKTH 03HAKOIO IIPOAYMAHOTO
OU3aiHy Ta TEeXHIYHOI TOUHOCTi, MAIOTh 1CTOPi0, IO
TIOYMHAETHCA 3aJI0BrO /10 MOABU CYyUYaCHUX MaTepialiB
i rexnosoriii. Ille y vacu JaBHporo €runrty Ta aHTH-
YHUX JEP/KaB JIA 0OpPMIIEHHA CTeJTh BUKOPUCTOBYBAJIN
TKAHWHY. i HATATYBaIH, 06 3aMaCKyBaTH HePiBHOCTI
MMePEKPUTTA 1 JOHaTH IIPUMIIIEHHIO OIIATHOCTI. 3a-
KPIILTIOBAJIN MaTepiajl HaUIIpoCTIiIINMU CIoco6aMut —
00B’A3yBaJI MOTY3KaMHU, IPUOUBAJIA YU ITiB A3y BaIH
1o nepeB’sHuX 6asiok. Lle He Oysi HATSKHI cTesTl y HU-
HIITHBOMY PO3YMiHHI, IIPOTE caMa iied CTBOPEHHA PiB-
HOI TIOBEPXHI 3 THYUYKOTI'0 ITOJIOTHA BIKe TO/i OyJia Bimoma.

Y cepegHbOBiuUi, 30KkpeMa B Kpainax CepenzeMHo-
Mop’st Ta Ha Bausprkomy Cxofi, mOMIMPUIIOCA BUKOPH-
CTaHHA JIETKUX TKAHWH, IPOCOYEHUX cMosIaMu. Taki mo-
JIOTHA CTABAJIHU KOPCTKIIIINMU, Kpalle TpUMaIu PopMy
i He TaK IIBUIKO IICYBAJIACA Bif] BOJIOTH. X ITiImiBasIu
0 Kapkaca a00 KpiIWIX 3a JOIIOMOIrOI0 AePeB AHUX
petiok i kisikiB. OCHOBHOI METO0 3aJIUINAJIOCH IEKO-
paTuBHE 0(DOPMJIIEHHS, 4 He IOBrOBIUHICTD UM (DYHKITI-
OHAJIBbHICTB, TOMY TaKi KOHCTPYKIIil CJIY:KUJIA HEIOBrO.

CropaBikHil PO3BUTOK 1A TEXHOJIOTA oTpuMaia y XX
CTOJIITTI 3 IOSBOIO HOBUX ITOJIIMEPIB, AKI MOTJIN BUTPU-
MYBATHU 3HAYHe HATATYBAHHSA 1 He BTpadaiu Gopmy.
¥ 1960-1970-x porax y ®@pawnirii moyaau eKcrepruMeH-
TYBaTU 3 HOJIIBIHIIXJIOPUIHUMU TUTIBKAMU AK CTEJTHO-
BUM ITOKpUTTAM. Lle Bumaraso po3po0ku creniabHuX
CUCTEM KPITJIEHHA, 3MaTHUX 3a0€3MeYNTH PiBHUM HATAT
10 BCbOMY IIePUMETPY Ta IIBUAKUI MOHTaxK. Ileprmi
Taki KOHCTPYKIlil OyJI1 'POMIBAKUMH i MOTpedyBan
Bifl MaiicTpa BUCOKOTO PiBHA HaBUUOK. HalimommupeHi-
IIUM PIIlIeHHAM CTaB IITATUKOBUM CITOCi0, KoM Kpai
TIOJIOTHA BCTABJIAJIM y T1a3 mpodisio Ta (ikcyBaau me-
PeB’AHUMU UM ILIACTUKOBUMU €JIEMEHTAMMU.

ITomasbiinii pOSBUTOK TEXHOJIOTII 6B TiCHO TIOB'A3a-
HU 13 BIOCKOHAJIEHHAM MaTepiaTiB Ta iHKeHepHUX Pi-
mreHsb. Ha mouaTky 1980-x 3’aBUBCA rapIlyHHUM METO]T
KpIIUIeHHA, AKUY nepeadadan IoNepeqHe 3BapIOBaHHA
[0 IEPUMETPY ITOJIOTHA THYYKOT'O MJIACTUKOBOTO IIPO-
(dimro («rapryHa»), 0 TOYHO BXOAUB Y 3aMKOBUI 11a3
aJTIoMiHieBOro ab0 MIacTUKOBOro kapkaca. Lle mossosiu-
JIO TOCATTH BHCOKOT TOUHOCTI MOHTAKY, SHUBUTHU PUSUK
TIOIITKO/IPKEHHA TOJIOTHA Ta 3a6e3MeUnTH MOYKIUBICTD
oro qeMoHTaxKy 6e3 BTpaTu SKOCTI.

IcToprunwmii IAX PO3BUTKY HATAKHUX CTeJIb 1 IXHIX
KpPIMUJIBHUX CUCTEM I€MOHCTPYE MOCTYHOBUI Tiepe-
XiJT Bif IPUMITUBHUX PillIeHb, [0 BUKOHYBAJIU JIUIIIE
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EeKOPaATUBHY (DYHKITif0, T0 BUCOKOTEXHOJIOTTUHMX CHC-
TeM, 3JaTHUX BiJITOBIIATU CyYaCHUM BUMOTaM apxi-
TEKTYPHOI eCTEeTUKM, eprOHOMIKK Ta JoBrosiuHocTi. Ko-
JKEeH eTall [[bOT0 PO3BUTKY CYIIPOBOIKYBABCSA HE JIMIIIE
BIOCKOHAJIEHHAM MAaTepiasiiB, ajie i 3MIiHOI0 MiIXOMiB
10 MOHTA’KY, 110 BPEIITI MPU3BeJIo 10 (popMyBaHHA
Cy4acHOT0 PiBHOMAHITTA KPiNWJIBHUX CHUCTEM — Bif
CTaHOAPTHUX [0 IHAWBIAYAJIBHO PO3POOJIEHUX, aBTOP-
CBbKUX PINIEHb.

PosBuTOK TEXHOIOTIT HATSKHUX CTEJIh CYTTPOBOIKY-
BaBCA II0ABOI0 PI3HUX CII0CO0iB (pikcarlii moJIoTHA, KO-
JKeH 3 AKUX Mae CBOI TeXHIYHI 0COOJIMBOCTI, mepeBaru
Ta obMekeHHsa. Knacudikaria KpinuibHuX cucteM 6a-
3yeThCA HA HMPUHITUIN B3a€MO/IT MTOJIOTHA 3 HECYUUM
npodisieM, TUII MaTepiaiB, [0 BUKOPHUCTOBYIOTHCA,
a TaKOK MOKIMBOCTAX TEMOHTAKY Ta IIOBTOPHOTO BCTA-
HOBJIEHHA. ¥ CyYacHii IPaKTUIll MOKHA BUOKPEMUTH
YOTHPU OCHOBHI TPAMUIIIHHI MEeTOOU: IIITAITUKOBUIA,
rapoyHHUM, KIMHOBUH Ta KJIincoBuii [3, ¢.217].

IlImanukxosuli memod € OOHUM 13 HANOABHIIINX
Ta HAUOLJIBII HOITUPEHNX Ha II0YATKOBUX eTarnax pos-
BUTKY TexHouorii. loro cyTHicTh mosArae B TOMY, 110
Kpai IT0JIOTHA 3aBOOATHCA Y a3 Mpodio i (ikcyroThea
CITEI[iaJIbHOI0 BCTABKOIO — IIITAITMKOM, BUTOTOBJIEHUM
i3 mepeBa a6o riactuky. Lleit cmoci6 He BuMarae more-
PEIHBOTO 3BaPIOBAHHA TapIIyHa Ha IOJIOTHI Ta T03BOJIAE
peryIoBaTHh HATAT i Yac MOHTaxKy. BomgHouac BiH Mae
1CTOTHI HEIOIIKN: IIPU IEMOHTAK] BeJIMKA TMOBIPHICTh
THOIIKO/IYKEHHA T0JIOTHA, a AKICTh KPIIJIEHHA 3aJIEKUTh
Bi MaiicTepHOCTI MOHTKHUKA. 3 esteTHuHol TOUKU
30py IITAITUKOBUII METOJ YacTO MoTpedye J0IaTKOBOL
MAacKyBaJIBHOI CTPIYKY JIJIA IPUXOBYBAHHA 3230PY MK
CTiHOIO Ta ITOJIOTHOM.

TI'apnyrnuuii memod cTaB CBOEPIAHUM CTAHIAPTOM
A MoHTaxKy IIBX-11iBOK 3aBOsAKYM BUCOKIM TOYHOCTI
Ta HagiiiHocTi (ikcarii. Ha Bupo6HUIITBI mo mmepumMe-
TPy T0JIOTHA TpuBapoeThes rHyuknii [IBX-mrpodias —
«rapIyH», AKUU T[] 4ac MOHTAKy 3aBOJIUTHCA y 1143
HEeCyJoro aJIlOMiHieBOro afo ILIACTUKOBOrO Kapkaca.
3amkoBa (ikcarria sabesneuye piBHOMIPHUI POSHOILIT
8YCUJLJIA 110 TIEPUMETPY Ta a€ MOKIJIUBICTD 3HATHU T10-
JIOTHO 0e3 H0T0 IOIIKOZKEeHHSA, 1110 0COOJIMBO BAMKIINUBO
[IJ1A 00’ €KTiB, e IependadeHo TexXHiuHe 00CIyroByBaH-
HA a0o 3aMiHy eJIeMeHTIB KOMYHIKaIlili HaJl cTeJielo.
HemonikoM € HeOoOXiMHICTH TOYHOTO BHUMIipIOBaHHA
Ta IOTEePEeHBOT0 BUTOTOBJIEHHA TIOJIOTHA, 10 00MEsK-
ye MOKJIMBICTD KOPUTYBAHD 06€3I10cepeTHb0 Ha 00 €KTI.

Knunosuii memod, BiMoMUi TAKOXK AK «KYJTUKOBUM»
a6o «kamMoBUil», moJyiArae y (ikcarlii IoJoTHa B Masy
mpodiJII0 32 JOTIOMOT00 KJIMHA 3 JlepeBa UM IIACTUKY.
MonTax y 1poMy BUIIAAKY BiTHOCHO IPOCTUI i HE BU-
Marae romnepenqHbol 00po0Ku Kpaie mostotHa. Leit crrocio
0CO0JITMBO 3PYYHUM 1A POOOTH 3 TKAHUHHUMU CTEJIAMU,
OCKLJIBKHM TKAaHUWHA TATHEThCA MeHiIme, Hixx [IBX-mmiBka,
i moTpebye PiIBHOMIPHOTO MOCTYIOBOTO HATATYBAHHSA.
Pasom i3 TuM, 3a MIIIHICTIO TA TePMETUYHICTIO TaKe
KpIIJIEHHA TIOCTYIIA€EThCA TapILyHHOMY, 0COOJIMBO TaM,
Jie BOJIOTICTh Yy IPUMIIIIEHH] MiIBUIIIeHA.
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Knincosuli cnoci6 3’ABUBCA AK OLJIBII CydacHe Pi-
MIEeHHA JJIA MOHTAaXKy TKaHUHHUX N0JIoTeH. BiH nepe-
0auae BUKOPUCTAHHA CIIEIIaJBHOTO IIPOQLII0 3 TIPYK-
HUM (iKcaTopoM, AKUI yTPUMY€E Kpaii IT0JI0THA 0Ipasy
MicJIA BCTABJIEHHA B Ma3. 3aBIAKUA TAKiH KOHCTPYK-
IIii MaTepiajg MOKHa PO3TAIIyBaTH MaiiKe BIIPUTYJI
10 CTiHU, 0e3 YTBOPEHHS IILINH, 1[0 CTBOPIOE BPAKeHHA
cyuispHOI moBepxHi. Ile mae 3amory ob6ifiTica 6es me-
KOPaATUBHUX BCTABOK, CIIPOIILYe POOOTY MOHTAKHUKA
Ta IMO3UTUBHO MT03HAYAETHCA HA 30BHIITHBOMY BUTJIAL
roToBoi creJi [5, c. 127].

ITepeBaroro KITiTICOBOI cCTEMU € BUCOKA IIIBUJIKICTH
MOHTAaKY, aJl;Ke TIPoliec 3aiiMae MeHIIe Yacy MOpPiBHAHO
3 IITAITMKOBAM YU FapIyHHUM KpirieHHAM. BogHouac
AKICHUH PeaysIbTaT MOKJIUBUH JIUIIE 32 YMOBHU TOUYHOT'O
BUTOTOBJIEHHA HPO(IJII0 Ta BUKOPUCTAHHA MaTepiasliB,
AKI He BTPAYaoTh IIPY:KHOCTI 3 yacoM. SKIIO 3 I1i BUMO-
' He JOTPUMAaHi, (pikcallid IoJI0THA MOKE II0CIa0HUTH-
cs, TII0 TIPU3Be]Ie IO ITOABHU ITPOBUCAHD a60 medopmarriii.

SAKIIo TTOPIBHATH OCHOBHI TPAMUITIIIHI METOOU Kpi-
IUTeHHA, CTae 0YEBUIHO, 110 KOJKEeH 3 HUX c(hOpMyBaBCA
i BIIMBOM II€BHUX TEXHIUHHUX 1 eKOHOMIUHNX YMH-
mukis. [IITanukoBuil Ta KJIMHOBUAM CIIOCOOU OAIOTEH 3MO-
Ty PeryJIloBaTH HATAT il 9ac MOHTAXY, III0 POOUTH iX
OLJTBII THYYKHMMH y Po0OO0Ti, ajle BOHU ITOCTYIIAl0ThCA
3a HAIIWHICTIO IPU IIOBTOPHOMY BUKOPUCTAHHI ITOJIOT-
Ha. ['apnyHHwuii Mmetop 3a6esrneuye TOUHY i TOBTOBIUHY
(ikcartriro, IpoTe BUMAarae monepegHL0ro BUTOTOBIEHHS
[IOJIOTHA 3 ifjeasbHO BuBipeHuMH posMipamu. Kirimcose
KPITIEHHSA TTOEQHY€E MBUAKICTh POOOTHU Ta OXalHUI BU-
IVIA, OHAK Mae 00MelKkeHHA y BUOOpi MaTepiaJiB i mo-
Tpebye QOTPUMAaHHA YiTKOI TEXHOJIOTI1 BCTAHOBJIEHHSA.

IIi oTmpu crrocobu 3aKIaIu OCHOBY [JIA TOMAJTBIIINX
IHKeHepHUX IIOIIYKiB. SHAHHA IXHIX CHJIBHUX 1 cJ1a6-
KUX CTOPIH Jja€ 3MOTY He JIUIIe 00paTh ONTUMAaJTbHUH
BapiaHT [IJ1A KOHKPETHOTO IIPOEKTY, ajie ¥ CTBOPIOBATHA
HOBI, YIOCKOHAJIEH] CCTEeMH, IIT0 BIIIIOBIIAIOTh Cydac-
HUM BHMOTaM 10 (PyHKI[IOHAJIBHOCTI Ta TU3aiHy.

Ilommpu Te, 1m0 cTaHmAPTHI CHCTEMH 3aJIUIIAIOTHCA
MOMYJIAPHUMU, BOHU He 1mo36aBiieHi HenoikiB. Cepex
OCHOBHUX 00MeKeHb — CKJIQIHICTh JeMOHTAKY 0e3 I10-
MIKO/PKEHHA T0JIOTHA, Yy TJIUBICTD [0 TeMIIePaTyPHUX
1 BOJIOTiCHUX KOJIMBaHb, MOTpeba y BUCOKIN TOYHOC-
Ti BUMipIOBaHb Ta ImigroroBunx pobit. Taki daxropu
BILIMBAIOTh AK HA AKICTH KIHIIEBOTO PE3yJIbTATy, TaK
1 HA JIOBTOBIYHICTH CTeJIi, 1[0 CTA€ BUPIMIAJIEHUM apry-
MEHTOM Ha KOPUCTH MOIIYKYy HOBUX TEXHIUYHUX PIllI€Hb.

Opniero 3 HAMOLIIBII TTOMIMPEHUX TPO6JIEM € 06Me-
JKeHa MOXKJIMBICTb ITOBTOPHOTO BUKOPUCTAHHSA TI0JIOTHA.
¥ 1ITanMKoBOMY Ta KJIMHOBOMY METOAaX JeMOHTAK ua-
CTO ITPU3BOAUTH A0 AedopMariiii a0 po3pPHUBIB 110 Kparo
mostotHa. MaTepias y MiCIiAX KOHTAKTY 31 IITAITMKOM UK
KJIMHOM 3 YacOM BTpadvae MPYKHICTh, 10 YHEMOKIUB-
JIIO€ SIKICHEe MIOBTOPHE HATATYBAaHHA 0e3 IIOMITHUX Je-
(dexriB. Y rapryHHiil cucteMmi 1 mIpobiieMa BuUpiie-
Ha YacTKOBO, ajle I TYyT MOBTOPHUN MOHTa)K BUMAarae
30epeKeHHA TeOMEeTPUYHOI TOUYHOCTI MOJIOTHA, a Oy/Ib-
AKiI 3MIHUM PO3MipiB MPUMIIEHHA YU TEeMIIepaTypHi

nedopMariii MOKYThb IIPU3BECTH [0 HEOOXITHOCTI BHUTO-
TOBJIEHHS HOBOTO ITOJIOTHA.

IITe omHUM CyTTEBUM HEHOOJIIKOM € BUMOTH [0 TOUY-
HOCTI BUMipIOBaHb Ta MATOTOBKU. ['apmyHHUIN METOI,
HANpPUKJIa/, He I0IIyCKae HaBiTh He3HAYHUX BIIXUIE€HD
y po3Mipax, ajKe ITOJIOTHO 3BAPIOETHCA II0 IIEPUMETPY
BIITIOBIAHO 10 KOHKpeTHUX 3aMmipiB. [lomuika mMoH-
TaKHUKa a00 mMoXrOKa BUMIipIOBAJIILHOTO 1HCTPYMEHTY
TIPU3BOAUTD IO HEMOXKIMBOCTI BCTAHOBJIEHHS 200 TT0ABU
CKJIAJTOK 1 TPOBUCAHB. ¥ IITATTUKOBOMY TA KJIMHOBOMY
MeTofax IA mpobjieMa MeHII KpUTUYHA, OMHAK caMe
Yepe3 MOYKJIMBICTD PEryJIIOBAHHA HATATY 3POCTAE PUBHUK
HEPiBHOMIPHOI'0 PO3MOALILY 3YCHUJILIIA, III0 O3HAYAETHCA
Ha eCTEeTUYHOCTI ITOBEPXHi.

Baxxnueum ekcrutyatamiiiHuM 00MesKeHHAM € BILIUB
TEMIIEPATyPHO-BOJIOTICHOTO PEKMMY Ha KPIITUJIbHI By3-
au. [IBX-mjtiBka BTpavae eIacTUYHICTh IPU HUSBKUX
TeMIlepaTypax i HagMipHO PO3TATYETbCA IIPU BUCO-
KUX, 110 MOXKe TIPU3BECTH [0 BUCKAKYBAHHA rapiiyHa
3 mpodisiro abo 1ocyiabJaeHHsa MITAITMKOBOI (ikcarrii.
TrxaHUHHI TOJIOTHA O1IbII CTAGTBHI, ajie i BOHU Mif-
JIAIOTHCA BILUIUBY BOJIOTH, IIJ0 OCOOJIMBO BiJUYTHO Yy IPU-
MileHHAX 6e3 cTablabHoro MikpokaimMary [1, ¢.64].

o TexHIYHUX HENOIIKIB HAJIEKaTh 1 BidyaJsbHi ge-
(erTH, 3yMOBJI€HI KOHCTPYKITi€0 KPIILJIEHHA. Y IIITa-
ITUKOBOMY Ta KJIMHOBOMY METOHAX YaCTO YTBOPIOEThCSA
BUAVMUI 3230p MiK CTiHOIO Ta MOJIOTHOM, AKUI JOBO-
IUTHCA 3aKPUBATHU JeKopaTuBHUMU BeTaBkamu. 1le mo-
Jlae eTaliB y Ipolieci MOHTAXKY U 301JIbIIye 3arajbHy
BapricTh pobit. 'apmyHHUil MeTon 3a6esneuye Gibir
YUCTHUI IIEPpUMETP, ajie IPU HEeNPaBUJIBHOMY BUOODI
pohisTro a6o MOPYIIEeHH] TEXHOJIOTI1 3BapIOBAHHA «Tap-
IIyHa» MOXKJIIBE YTBOPEHHA MIKPOIIINH, AKI 3 YaCOM
CTAIOTH IIOMITHUMM.

Okpemy rpyny o0MeskeHb CTAHOBUTH UYTIUBICTD
0 MeXaHIYHUX IIOIIKOI:KeHb. ¥ pasi HaJMipHOTro Ha-
TATY, BUTIQJIKOBOTO yaapy YU II0Pi3y, ITOJIOTHO MOKE
nmedopMyBarucs a60 BTPATUTH IIJIICHICTD. SaIeKHO
Bif CMCTeMU KpillJIEHHA, PEMOHT Y TAKUX BUMIAJKAX
BapileThCA BiJl IPOCTOTO JIOKAJILHOT'O BUITPABIIEHHSA
I10 TIOBHOI 3aMIHU CTeJIi.

CranmapTHi KpiMUJIbHI CHCTEMH, HE3BaKaAUHU
Ha TIePEeBiPEHICTh YacoM, He 3aBKIU BiAMIOBITAI0Th CY-
YaCcHUM BUMOTAM JI0 YHIBEPCAJIBHOCTI, IIBUIKOCTI MOH-
Ta}Ky Ta agalTUBHOCTI 10 cKJIagHuX yMoB. L{i TexHiuHi
00MeKeHHA CTAJTV OJHUM 13 'OJIOBHUX UMHHUKIB TTOIITY-
Ky HOBUX DIIlIEHb 1 CTUMYJIIOBAJIU I10ABY aBTOPCHKUX
Po3po00K, OpieHTOBAHUX HA MOO0JIAHHA BUABJIIEHUX
HEeJTO0JIIKIB.

TloctymoBe HacuueHHA PUHKY HATAKHUX CTEJIb TPA-
OUIIHHUMHA PillIeHHAMHU Ta 3POCTaHHA BUMOT 3aMOBHU-
KiB 10 AKOCTi i €CTETUKN MOHTAKY CTAIU TOTYKHUM
CTUMYJIOM [IJIS TIOIIYKY HOBUX KOHCTPYKTUBHUX IIijI-
xodiB. IHHOBAIIMHUN PO3BUTOK KPIMUJIBHUX CHUCTEM
pO3IIoYaBCcA 3 YIOCKOHATIEHHA 6a30BUX MTPOQLITIB 1 Ma-
TepialiB, ajie IIBUAKO BUIIIOB 3a Me¥i CTaHOAPTIB,
copMyBaBIIN IIiJIy HIly aBTOPCHKUX 1HKEHEPHUX

pimrens [7, ¢. 119].
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OpHuM 13 HAIIPAMIB CTaJI0 CTBOPEHHA YHIBEpCaJIb-
HUX TTPOQLITIB, 3MaTHUX ITparfoBatu Ak 3 [IBX-mosoTHa-
MU, TaK i 3 TKAHUHHUMU MaTtepiajiamu. Taki cucremMu
Z03BOJIAIOTH BUKOHYBATH MOHTaK 6€3 II0IIePegHBOTO
3BapIOBAHHA rapiiyHa a00 BUKOPUCTAHHA IITAIINKA,
3aBOAKU CIIEI[iaJIbHUM 3aMKOBUM MeXaHidMaM i3 pe-
TYyJIbOBAHUM HaTATOM. lle 3HAUHO POSIIMPUIIO MOK-
JIMBOCTI PoOOTH B yMOBaX HeCTAHOAPTHOI reoMeTpii
OpuMilneHHsa abo 3a BiACYTHOCTI TOUHUX KPECJIeHb,
KOJIM MOTPiOHO afgarnTyBaTH MOJIOTHO BiKe HA 00 €KTi.

ABTOpPCBKI PO3POOKY TAKOK CTOCYIOTHCA BIOCKOHA-
JeHHsa reometrpii npodiso. Hanpuknan, 8’asuiucs
KOHCTPYKITIT 3 TPUX0BAHOK CUCTEMOI0 (PiKcarrii, ae Kpi-
ILJIEHHSA TIOBHICTIO iIHTETPOBaHE B CTiHY a00 CTEJIbOBE
TIEPEKPUTTA, 10 JO3BOJIAE TOCATTU €(PEKTY «IIIUPAIIOT»
cremi. Takuit miaxia He Jiuine ycyBae moTpedy B IEKO-
PaTUBHUX BCTABKAaX, ajie i CTBOPIOE MOYKJIUBOCTI AJIA
KOMOIHYBaHHSA HATAKHOTO ITOJIOTHA 3 TITICOKAPTOHHUMU
a00 CBITJIOBUMU eJIeMEHTaMU.

MopynpHi cucTeMu KpPIiMJIEHHA CTAJIU BAYKJINBUM
€TaroM y PO3BUTKY TEXHOJIOTII MOHTAaKY HATSKHUX
crenb. IXHA 0COGIUBICTE Y TOMY, IO OKpeMi eJIeMeHTH
MOKHA 3HIMAaTH YU 3aMiHIOBATH 0€3 JeMOHTAXKY BCi€l
roHcTpykKItii. e spyuHo Tam, e moTpiObHO MaTH HIBUI-
KW JOCTYM [0 KOMYHIKAIlil — HAITPUKJIA, Y TOPTOBUX
3aJ1ax, BUCTABKOBUX IIPUMIIIIEHHAX a00 ogicax 3i ckiraz-
HOI0 Meperkero 1HKeHEePHUX CHUCTEeM. 3aBOAKHU IHOMY
PEMOHT Y1 MOOEepHisallii BUKOHYIOTbCA IITBUOKO, 0e3
IIOBIOT0 IIe€pepUBaHHA POOOTH BaKJIaYy.

IIle omuH HATPAMOK PO3BUTKY — Ipodisti 3 BOymIO-
BaHUMHM KaHAJIAMHU [JIA CBITJIOMIOMHUX cTpiuok. BoHn
ZO3BOJIAIOTH OTHOYACHO MOHTYBATH ITOJIOTHO TA OpraHi-
30ByBaTY PIBHOMipHE HiICBIYyBaHHA 110 IIEPUMETPY U1
y neBHuX 30HaX. Ile mae 3Mory BiIMOBHUTHCS BiJl OK-
pPeMUX CBITJIOBUX KOHCTPYKIIIH 1 3pOOUTU OCBITJIEHHA
YaCTUHOIO camoi cTesti. Taki pileHHA eKOHOMJIATD Uac
MOHTAKY TA POSIINPIOIOTH MOMKJIUBOCTI 0(pOpMIIEHHS
imTep’epy [4, c. 32].

Cepe HOBHUX ITIIXO/IiB BAPTO BUILIIUTHA I CUCTEMHU,
MIpU3HAYeH] /1A IIBUAKOI YCTAHOBKU B yMOBax ooMe-
JKEHOT0 Jacy. ¥ JefAKHUX 13 HUX MOJIOTHO (iKCyeThbCsA
y mIpoisii 3a oiuH pyX, 0€e3 I0IaTKOBUX 1HCTPYMEHTIB.
Ile sHauHO CKOpPOUYyE TPUBAJIICTH POOOTH TA 3MEHIIIYE
PUBUK ITOMUJIOK, AKI MOKYTh BUHUKHYTHU i Yac OLTBII
CKJIQTHUX TIPOIIECiB MOHTAKY.

Yacro Taki TeXHIUHI pillleHHsA 3'ABIATHCA 3aBIAKA
iHIIIaTUBI HEBEJIMKUX BUPOOHUUUX MalicTepeHb abo
MOHTQyKHUKIB, 110 MAlOTh 6araTopiuHuii JOCBig Po6o-
Tu. BoHU cTBOPIOIOTE PodisIi, BUXOOAAYU 3 PEAJTbHUX
oTpe6 i mpobiieM, 3 AKMMU CTUKATHCA HA 00 €KTax.
OpnHak momupeHHA TOqiIOHUX CHUCTEM 1HOMI 00MesKy€eThb-
CA TMTATEHTHUM 3aXUCTOM YU CKIIATHICTIO HAJTATO[KEHHSA
MAacoBOro BUpOOHUIITBA. Uepes Iie Taki BUPOOU 3ajIu-
IIAI0ThCA IIePEeBaKHO Yy KaTeropii iHOUBIAyaJIbHUX YU
IpeMiaJbHUX 3aMOBJIEHD, €é TOJIOBHUM KPUTEPIEM €
He I[iHA, a YHIKAJbHICTb Ta AKICTH BUKOHAHHA.

TauoBariiini Ta aBTOPCHKI po3pobKu y cdepi Kpi-
MWIBHUX CUCTEM HATS/KHUX CTEJIb He IPOCTO YCYBaKTh
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HEeIOJIKU CTaHOapPTHUX pillleHb, a (OPMYIOTH HOBY
AKICTb MOHT&YKY — THYYKY, aJalTUBHY, €CTETUUYHO
OesmoraHHy Ta TeXHOJOriuHO Bumpapmany. Came BOHU
BU3HAYAKTH HUHIIIHIHN eTan eBOJIIoL] ITi€l rayrysi Ta oK-
PECIIITH BEKTOP 11 MOJAJIbIIIOT0 PO3BUTKY.

IlopiBHAHHA TPAAUIIMHUX Ta IHHOBAI[IMHUX Kpi-
OWIBHUX CUCTEM AJIA HATAKHUX CTEJIb OOILIJIBHO ITPOo-
BOOUTHU 3a KiJIbKOMAa KJIIOUOBUMU KPUTEPIAMU: TEX-
HiYHA HAOIAHICTD, IIBUAKICTD 1 3pYYHICTh MOHTAKY,
€CTeTUUHUIT PesyJIbTaT, eKCILIyaTalliliHa TOBrOBIUHICTD
Ta eKOHOMIYHA AOIIILHICTD. TakWil KOMIIJIEKCHUM ITiI-
XiJ] T03BOJISAE 00 €KTUBHO OITIHUTH, HACKIJIBKU CydJacHi
aBTOPCBHKI PO3POOKY qiMICHO IIEPeBEPIIYIOTH IIePeBipeHi
YacoM METOIH, & TAKOXK BUSHAUUTHU chepH X ONTUMAITb-
HOT0 3acTocyBaHHA [6, c. 211].

3 TOUKH 30py TeXHIUHOT HAMIMHOCTI TAPILyHHUI METOI
cepeq TPAAUITIHUX CUCTEM 3aJTAIIAETHCA 0e3MePeuHIM
JigepoM 3aBOSAKH TOYHOCTI TeOMeTpil Ta CTIHKOCTI 40 Pos-
TATyBaHHA IoJioTHA. [IpoTe iHHOBAITIIIHI ITPUXOBAHI
3aMKOBI ME€XaHi3MU, 1[I0 BUKOPUCTOBYIOTHCA B CyYACHUX
aBTOPCHKUX PO3POOKAX, MEMOHCTPYIOTh HE MEHIITy CTa-
OUIBHICTH TIPY MTPABUJIBHOMY MOHTAKI, /0 TOTO 3K BOHU
MEHIII Yy TJIUBI 10 JIOKATGHUX TeMIIEPaTyPHUX KOJTMBAHb.
IMTranukoBwMii i KIIMHOBUE METOOU, X0Ua i IPOCTi Y BU-
KOHAHHI, ITIOCTYHAIOTLCA 32 piBHEM (ikcalrii, 0co0IHUBO
Y BEJIMKHUX IIPUMIIIIEHHAX a60 IpU CKJIagHINA reoMeTpii.

Y NuTaHHAX IIBUIKOCTI Ta 3PYYHOCTI BCTAHOBJIEHHA
KJIACUYHI CHCTEMU BUMAraioTh JOTPUMAHHSA TI€BHOI T0-
CJTITOBHOCTI oIrepariiii i 1o6poro mpodeciiHoro MoCBimLy
MouTaKHUKA. OCOBJIMBO 1€ CTOCYETHCSA TapIlyHHOTO Me-
TOMY, ie HeoOXiJHO TOUHO PO3TAIILyBATH MOJIOTHO, 11100
VHUKHYTH II€PEK0CiB uu npoBucaHb. HoBi KoOHCTPYKIIii
3 3aMKaMu IIBUAKOI (ikcaliii abo MOIYJIbHUMU eJie-
MeHTaMU JAa0Th 3MOT'Y CYTTEBO CKOPOTUTH Yac poOoTH
Ta cmpocTuTH cam mporiiec. Lle Mmae ocobsimBe 3HaueHHA
Ha BeJIMKMX KOMEPIIMHNX 00’ eKTax, fe rpadik BUKOHAH-
HA Po6IT YacTo ay»Ke KOPCTKUIA.

3 TOYKH 30py 30BHIITHLOTO BUTJIANY iHHOBAIiHHI
PiIlIEHHA YacTO BUTPAIOTh 3aBAAKU IIPUXOBAHUM BY3-
JIaM KpITJIEHHA Ta MOYKJINBOCTI BCTAHOBJIEHHSA TT0JIOTHA
BIIPUTYJI [0 CTiHU, 6€3 YTBOPEHHA MIIJINH. Y TAKUX BU-
magKax Bignamae morpeda y JeEKOpaTUBHUX HAKJIagKaX
0 IEPUMETPY, & caMa MOBEPXHA BUIJIAMAE ITLJTICHOIO.
Y TpagumifiHUX crcTeMax, OKPIM JeAKNX MOAuMIiKaIii
rapIIyHHOTO CI0co0y, 3a3BUYai JOBOOUTHCA BUKOPUCTO-
BYBAaTH BCTABKHU JIJIA 3aKPUTTSA ITPOMIKKIB MiK CTEJIEI0
Ta CTIHOO, 1[0 BIJIMBAE Ha KiHIEBY eCTeTUKY [2, c. 95].

ITTomo AOBroBiYHOCTI, TO BUpIlIAIbHE 3HAUEHHA Ma€
He JINIIIe MaTepiaJjl MoJIOTHA, a I TUII KpiryieHHA. ['ap-
MyHHA TEXHOJIOTIsA, 32 YMOBU MPABUJILHOTO MOHTAMKY
Ta cTablJIbHOTO MIKPOKJIIMATy B IIPUMIIIEHH], MOXKe
30epiraTu HATAT OPOTATOM IMoHA mecATu pokie. Cy-
YaCHI 3K CUCTEMU 3 MOKJIMBICTIO PETYJIIOBAHHSA HATATY
TTO3BOJIAIOTEH BUIIPABJIATH 10r0 6e3 3aMiHU IOJIOTHA, 1110
OPOJIOBIKY€E TEPMIH CJIY:KOM KOHCTPYKI[il Ta 3MEHIILYE
BUTPATHU HA 00CJIyTOBYBaHHA.

BapricHuii acmekT Tako Mae CBOIO CIeInudiky.
Tpaguitiiiai pinreHHs OElIeBIli, aaKe iX TeXHOJIO0TiA
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BimIrpamnboBaHa, a mpodijii BUPOOJIAITHCA MAacoBO.
IuHoBaIlifiHI K CCTEMH KOIITYIOTH OPOKUEe uepes
CKJIQ[THICTh KOHCTPYKI1, BUKOPUCTAHHSA CIEIiaIbHUX
MarepiaiB i, HepiJiko, oOMerxeHe BUpoOHUIITBO. [IpoTe
B IIEPCIEKTHUBI BOHU MOKYTh OKYIIUTUCS IIBUIIIE 3aB-
IAKY 3MEHIIEeHHI0 Yacy MOHTAaKy, MEHIIIH KiJTBKOCTI
PEMOHTIB Ta MOKJIMBOCTI aanTallii mig HOBi 3aBOaHHA
0e3 3aMiHM BCHOT'O KOMILJIEKCY.

MozxHa ckasaTu, 110 KJIaCUYHI METOIH 3aJIUIIAI0Th-
ca 3aTpe0yBaHUMU 3aBOAKU IPOCTOTI, IIepeBipeHoCTI
Ta mocTyHocTi. BogHouac cyuacHi po3po0Ky po3IIvpro-
0T MEJK1 TOr0, III0 MOYKHA peaslisyBaTH fAK 3 TEXHIUHO-
ro, Tak i 3 quaaiiHepchkoro 6oky. Haiikpari pesynbra-
TH [1ae TI0eHAHHA IUX MiIX0MIB, KOJIM BUOIP CII0co0y
KpiIJIEHHA BU3HAYAETHCA OJJHOUACHO €CTETUUYHUMU
BUMOT'aMM, YMOBAMU €KCILIyaTallii Ta 6I0I;KeToM KOH-
KPETHOTO IIPOEKTY.

BucaHoBEKH. [locaimKxeHHA eBOJIIOIIT KPIIMJIEHUX
CUCTEM [IJIS HATSKHUX CTeJTh JeMOHCTPYE, II[0 PO3BUTOK
i€l raTysi MPOMIIIOB IMUIAX BiJl MPOCTUX MEXAaHIYHUX Pi-
IIIeHb [0 CKJIAJHUX 1H)KeHePHUX KOHCTPYKIIiH, 3aTHUX
He JIniie 3a0e3eunTy HadilHy (hiKcallifo MoI0THA, ajie
¥ 3BHAUHO POSLIVPUTH JU3ANHEPCHKI Ta PYHKIIIOHATBHI
MoskIuBOCTI cTesti. Tpaauliiitai MeToau — IITAITUKOBUIH,
rapryHHUN, KIMHOBUAHN Ta KJIIICOBUI — C(OPMYBAIUA
TEXHOJIOTIUHY OCHOBY, Ha AKIH OyIyIOThCA BCl ITOIAJIBIITI
inHoBamii. IxHA posb moJIATaE B TOMY, 110 BOHH ITEpEeBi-
peHi uacoMm, TOCTYIIHI /1A MacoBOT0 3aCTOCYBAHHS i 3a-
JIUMIAI0THCA 3aTpe0yBaHUMU Y TIPOEKTaX 3 00MEKeHUM
Oro/izKeTOM a00 CTaHAAPTHUMU BUMOTaMMU.

Boxgnouac anasis mokasas, 0 y Cy4YacHUX YMO-
Bax Bce 6iJIbIIOro 3HAYEeHHA HAOyBalOTh aBTOPCHKI

Ta IHHOBAIIIiHI cCUCTeMU, AKI BUPIMIYIOTH Ti IpobJIe-
MU, III0 BJIACTUBI CTAHAPTHUM PillIEHHAM: 06MeKeHy
MOCKJIUBICTD EMOHTAXKY Ta IIOBTOPHOI'0 MOHTAXKY, IT0-
Tpeby y J0JaTKOBUX NEKOPATUBHUX €JIEeMEHTaX, TPHU-
BaJIMH Yac iHCTAJIALIT, Yy TIUBICTh 40 T€OMETPUUHUX
noxu6ok. HoBi po3poOku 3a6e3neuyrTh iHTErpario
IPUXOBAHOTO KPIIJIEHHA, MOIYJIbHICTD, YHIBEPCAIb-
HICTh IIIO[I0 MaTepiaiiB MOJOTHA Ta MOMKJIUBICTH pe-
TYJIIOBAaHHSA HATATY, 1[0 BiAKpUBa€ MEePCHEeKTUBU OIS
111e OLIBII THYYKOI'0 1 TBOPYOIO ITiIX0MY 10 0hOpMIIEHHA
CTeJTbOBUX TIJIOIIVH.

IlepcnekTrBYU POSBUTKY KPIMMJIBHUX CHCTEM 6e3I10-
CepeHbo T0B’A3aHI 3 KIJIBKOMA KJTIOUOBUMU HAIIPAMA-
mu. [leprmii — yqockoHaIeHHA KOHCTPYKIIiH Tpoditis
NLJIAXOM BHKOPUCTAHHA HOBUX KOMIIO3UTHUX MaTepi-
aJIiB, AKI MOETHYIOTH JIETKICTh, MIITHICTb Ta CTIHKICTH
JI0 TeMITepaTypPHUX 1 BOJIOTICHUX BILIUBIB. [pyruit —
Ppo3pobKa yHiBepcaIbHUX 3aMKOBUX MeXaHi3MiB, II10 3a-
0e3rmeuyBaTUMYTh OHAKOBO HAMIHHY (iKcaIliio AK IJIA
TIBX-mutiBOK, TakK i AJis TKAHUHHUX MOJI0TEH. TpeTiit —
iHTerpairia GyHKI[IOHAJIILHUX €JIEMEHTIB ¥ caMy CUCTe-
MY KpITJIEHHA: CBITJIOMIOMHUX KaHAJIIB, BEeHTUIAII HHUX
PELIiTOK, aKyCTUYHUX MOJYJIiB, III0 IIePETBOPIOE Ha-
TAIKHY CTEJII0 3 ITACUBHOTO JEKOPATUBHOTO €JIEMEHTY
HA aKTUBHUI KOMIIOHEHT 1HTep €PHOI 1HKeHepil.

BamnmueyuM YMHHUKOM TTOJAIBIIION0 PO3BUTKY CTAHE
TaKOK MiIBUIIEHHA PEMOHTOIIPUAATHOCTI Ta CePBiCHOT
3py4HOCTi cucTeM. PUHOK TsiKie M0 pillleHb, SKi T03BOJIA-
IOTh IIBUIKO 3OIMCHIOBATH YaCTKOBUI IEMOHTAK 0e3 pu-
3UKY ITOIIKOI:KEHHA II0JIOTHA, 110 0COOJIMBO aKTYaILHO
IUTA BEJIMKUX KOMEPI[HHUX 00 €KTIB Ta JKUTIIOBUX IIPO-
CTOPIB 3 PO3BMHEHOIO 1HKEHEPHOI0 1HPPACTPYKTYPOIO.
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TUNOBI NOMWIKW B POBOTI BIAAINY
MPOJAXIB TA IX BMIMB HA LMK/ YIOAU
B KOMMAHISIX COEPU MOCAYT

TYPICAL MISTAKES IN THE WORK OF
THE SALES DEPARTMENT AND THEIR IMPACT
ON THE DEAL CYCLE IN SERVICE COMPANIES

AHoTauif. [JocnigKeHHs npucBsieHe eBOMoLi KpiMMabHUX CUCTEM HATSXKHMX CTeb — Big MPOCTUX geKopaTUBHMX PillieHb
g0 MOBHOUIHHMX IHXEeHepHUX KOHCTPYKLiV. [TOKa3aHo, wo came crnocid gikcauii BU3HAYae HAGiviHICTb, WBUGKICTb i 6e3neky
MOHTQXXY, N0gasblLie 00CNy20BYBAHHS TA KiHUEBMI Bi3yanbHuii pe3ybTat. OKpecieHo KAIYOBi eTany po3BUTKY TEXHONORIN:
repexig Big HaTSIR2YBAHHSI TKAHWHM HA gepeB’siHi 41 MeTanesi pamu go 3acToCyBaHHs MBX-NiBOK i creyianizoBaHux npoginb-
HUX cucTeM. PO321HYTO KAACMYHI MeTogu — LUTAMMKOBMI, 2aPIYHHWUIA, KIIMHOBMI | KNINCOBUI — 3 ONUCOM YMOB BUKOPUCTAHHS,
CHIbHUX CTOPIH | TMMOBMUX 0OMexeHb (Pa30BiCTb MOIOTHA, YYTIMBICTb §O MIKPOKIMATY, BUMO/IMBICTb O BUMIPIOBAHb, PU3NK
3030pIB TA MOLWKOGKEHD).

OKpemy yBazy npugineHo HOBUM PilLieHHSIM OCTAHHIX POKIB: YHiBePCAbHUM MPOPiNSIM g/st Pi3HUX TUMIB MOOTEH, MPUXOBA-
HUM c1CTeMam 3 epeKToM «Be3LLIOBHOCTI», MOGY/IbHUM BY3/1aM G151 LUIBUGKO20 GOCTYMY go KOMYHIKALiV, NpoginsmM 3 KaHanamm
nig iHTe2pOBaHe OCBIT/IEHHS TA LBMJKO3AMKOBMM MEXAHI3MAM, L0 CKOPOYYIOTh Yac pobIT i 3MeHLYIOTb KibKiCTb MOMMIOK.
Hasegero NopiBHAHHA TPAGUUIVHMX | IHHOBALIMHMX NIgX0QiB 3a KpUTePIMM HAGIMHOCTI, OB2OBIYHOCTI, 3PYYHOCTi MOHTAXY,
ecteTvku Ta BapTocTi. 3pobeHO BMCHOBOK: HOBI CMCTEMW He BUTICHSIIOTb KAACHYHI, d po3LWMPIOTb HABIp IHCTPyMeHTIB gsi
MOHTXHMKIB i MPOEKTYBANbHUKIB. [1€pCNEKTUBHI HAMpsAMMU — KOMMO3UTHI MaTepiany, yHIiBepcaabHi 3aMKOBI By3u, 2ambLua
iHTe2pauis cBiTa Ta PyHKLIOHAIbHIX eNleMeHTIB y Npogisib, a TAKOX NigBULLEHHS| PEMOHTONPUGATHOCTI i CepBICHOI 3py4YHOCTI.

Kntouoi cnosa: Biggin npogasxis, chepa nocaye, UMK y2ogu, KIIEHTCbKI NOTpeby, KOMYHIKALisi, 3anepedeHHs, agMiHicTpa-
TUBHE MepeBaHTUKEHHS, I0S/IbHICTb, KOHKYPEHTOCMPOMOXHICTb, §OBIpd.

Summary. The study is devoted to the evolution of fastening systems for stretch ceilings — from simple decorative solu-
tions to full-fledged engineering structures. It is shown that it is the method of fastening that determines the reliability, speed,
and safety of installation, further maintenance, and the final visual result. The key stages in the development of technologies
are outlined: the transition from stretching fabric on wooden or metal frames to the use of PVC films and specialized profile
systems. Classic methods are considered — glazing bead, harpoon, wedge, and clip — with a description of the conditions of
use, strengths, and typical limitations (single-use fabric, sensitivity to microclimate, demanding measurements, risk of gaps
and damage).

Special attention is paid to new solutions in recent years: universal profiles for different types of fabrics, hidden systems
with a “seamless” effect, modular nodes for quick access to communications, profiles with channels for integrated lighting, and
quick-lock mechanisms that reduce work time and errors. A comparison of traditional and innovative approaches is provided
based on criteria such as reliability, durability, ease of installation, aesthetics, and cost. The conclusion is that new systems do
not replace classic ones, but expand the set of tools available to installers and designers. Promising areas include composite
materials, universal locking units, deeper integration of lighting and functional elements into the profile, as well as improved
maintainability and serviceability.

Key words: sales department, service sector, deal cycle, customer needs, communication, objections, administrative over-
load, loyalty, competitiveness, trust.
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IIoc'raHomca npo6semu. Cepsic — Iie He IIPO «To-
Bap Ha motuili». KitieHT riatuts i 3a pesyJibrar,
1 3a IJIAX 00 HBOT'O: AK 3 HUM I'OBOPATE, 10 IOACHIO-
IOTh, K IIBUAKO PearyTh. ToMy BiIIiJT IIPOgaKiB —
He «TEeXHIUHUI MOCEPETHUK>, a TIePIa TOUKA KOHTAKTY,
fAKa 3aJIa€ TOH CTOCYHKaM i Oyaye (abo pyitHye) mOBipy
3 TIePIINX XBUJIMH.

ITomMunku Haiiyacrilne 3’ABJAAIOTHCA HA CTAPTI.
Mewnemxep mocrmiinae 3 KOMEPIIMHOIO ITPOIIO3UITIEIO,
He po3i0paBIINUCh Y 3a/adi; II0Ka3ye «yHiBepcaIbHYy»
MIPEe3eHTAIli0 3aMiCTh JKMBOTO PillleHHA; TOBOPUTH 3a-
raJIbHUMu (hpasaMu, yHUKAE KOHKPETHUKH III0/I0 CTPOKIB,
iHU I BigmoBigaipHuX. Jlajm — Tuma Mix eramnamu,
JTOBT'1 TIOTO/;KEHHS [JOT0BOPY, cjiabKka poboTa i3 3amepe-
YeHHAMH, BiICYTHICTH 3p03yMIJIOTO «II[0 HaJi?». ¥ mif-
CYMKY IIPOILIEC PO3TATYETHCSA, KII€HT O0XOJIOMKY€EThCA,
yrogma 3puBaerbcsa. HoMIaHia BTpadae rpoimri i, 1o
ripime, IoBipy.

Y HeMaTepiaJIbHUX TOCJIyrax PUSUK Ile BUIIUIA:
MPOAYKT HE MOYKHA «IIOMallaTh», MOTO OI[IHIITh
3a AKICTI0O KOMYHIKAIll Ta cepBicy. OguH HeBYACHU
JINCT, HEBOAJIUI TOH PO3MOBH UM BiICYyTHICTh MIATPUM-
KU ITiCJIA OTLJIaTh — 1 BCA IONepeaHsa poboTa 3Helri-
HIOETbCA. BTpaTa ogHOTO KJieHTa — Ile HEOPUEMHO,
aJjie HeTaTUBHUM JTOCBiMl, AKUM ITOOLIUINCA ITyOJIigHO,
0’e 10 pemyTarllil CUIbHIiIIIe ¥ HagoBro. TyT ApiOHUIL
HeMae: UiTKICTh, yBara i BiIII0BiTaJIbHICTh HA KOXKHOMY
KpOIIi BUPIIIYIOTH yce.

Anajtia ocTaHHIX HOCTimKeHb i myO/ikarii.
Omisag cyyacHUX IMpanb i3 MapKeTUHTY TOBapiB i I10-
CJIYT TIOKa3ye MIWPOKUIT qiarmasoH ITiIX0qiB — Bif Te-
opii 1o mpuKIagHUX KeWciB. ¥ ¢okyci Haiiuacrime:
TOBeQiHKA CIIOKMBAYiB, I[IHOYTBOPEHHA, 30yT 1 POJIb
MapKETUHTY B IIOCUJIEHHI KOHKYPEHTOCIPOMOKHOCTI
6izHecy. J{oc/TimHUKY IPAIOI0TE He 13 3arajibHUMU MO-
IeJIAMH, a 3 KOHKPETHUMH CUTYAIliAMU PUHKY, 1110 Ja€
MIPAKTUUHUN eeKT qJIg KOMIIaHii pisHoro Macirraoy.

OxpeMuii macT HAIPAIIOBAHb CTOCYETHCA POOOTHU
3 ypasimusumu rpymnamvu. T. Bopucosa ta FO. ITporurmmms
OTIUCYIOTH MOTPEOU JKIHOK 1 [AiBUAT, AKI yepesd BilHY
crasiu BIIO, i mokasyioTs, AK 11i TOTPeOU MepeTBOPIO-
I0TBCA Ha peaJIbHUH ITOIUT Ta 3MiHIOIOTH IHCTPYMEHTH
roMyHikarii [1]. ¥ iIXHbOMY TOCITiIZKeHHI IIpo IIyO/IiuHe
VIIPaBJIiHHA MAPKETHHT TTOIaHO0 AK TPAKTUYHUI CII0Ci0
BUOYIyBATHU OiaJIOT Jep:KaBHUX IHCTUTYIIH 13 rpoMasis-
HaMu 3 ypaxyBaHHAM reHaepHoi orrtuku [11]. Tlogiouy
JIOTiKy MaeMo I y po6oTax IIpo MiclieBe CaMOBPALYyBaH-
HSA: CTAJTICTD 1 AKICTb KOMYHIKaIlii 6esrocepeaHno (op-
MYIOTh peIyTallilo HagaBadiB myosivHux mociyr [12].

Ha ramyseBomy piBHI BUPIZHAIOTHCA MPALli IIPO iHHO-
paritiai punkn. Jdocaimrennsa H. Isaneura, T. Bopruco-
Boi Ta I. MoHacTHPCHKOTO 11010 ITOKYIII[IB €JIEKTPOMO-
0is1iB B YKpaiHi JOBOOUTE: YHiBepCaJIbHUX CXeM HeMae,
MapKeTUHT JOBOAUTHCA «HiATAHATU» ITiI KOHKPETHI
COIiaJIBHI TPYIN ¥ perioHasIbHI KoHTeKcTH [13].

30yT i cepBic — y 1eHTpi yBaru 6araTbox aBTOPIB.
H. Isaneuko Ta M. OxoHCBEMIT TOKABYIOTH, 110 ¥ cepi
IOCJIYT KePYyBaHHA MPOJAKaMU MPAIIoE JIUIIE TOM],
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KOJIM KJIACUYHI MOMEJIi oeTHAaH] 3 IIU(POBUMHU iHCTPY-
MEHTaMU: IIBUAKA KOMYHIKAIIiA 1 Yy TJIMBICT 0 IOTIU-
Ty Tyt Kputuudi [2]. FO. IIpomaiyc Harosorirye: cucreMHa
MapKeTHHIOBa CTPAaTerid — Ie «xpedeT» KOHKYPEHTO-
CIIPOMOYKHOCTI ¥ CTIMKHUX MO3UITiIT HA PUHKY [7].

OmnopHi TeopeTUUHi pillleHHA AATH MOHOTPadii
Ta ysarajipHoBasIbHI crydii. H. Kaprmenko poskpuBae
3B’A30K MIK CTpaTerieio i TAKTUKOI MapKETHHIT0BO-
r'0 YIIPABJIIHHA Ta OKPEC/II0E CydacHi HAIPAMU PO3-
BuTky migmpuemcts [3]. O. Kysuk posrinagae mapke-
THHT MOCJIYT Yepes3 MPUu3My JIOBrOTPUBAJIUX BiJHOCUH
13 KJIieHTaM1 Ta KOMILJIEKCHUX TEXHOJIOT1iI B3aeMOil
[56]. M. Oxnanmep i O. YUykypHa IeTaabHO IIPAIiooTh
i3 I[IHOYTBOPEHHAM — OJHUM 13 HANCKIIQAHIIINX 0J10-
KiB cTparerii, e moTpibeH TOHKWI OajlaHC iHTepeciB
OisHecy ii criokuBaua [6].

B ocBiTHBO-MeTOOUUHOMY T0JTi BUPiBHAETHCA I10Ci0-
uuk O. [Ipoxonenka Ta M. TposHa: aBTopu II0Ka3yoOTh,
SIK TICUXOJIOTISA CIIOKUBAYA JISATAE B OCHOBY YIIPABJIiH-
CBKUX PIIlIeHb 1 AK Ie 3HAHHA 3aCTOCYBATU B TTIOBCAK/IEH-
Hill po6oti mapkerosiora [8]. Taki maTepiasiu KopucHi
1 IJ1A MiATOTOBKY CTYEHTIB, 1 AJIA MABUIIEHHA KBaJIi-
(dikamii mpakTHKIB.

MeTo10 CTATTi € BUABJIEHHA Ta CUCTEMAaTH3AIllA
TUIIOBUX TTOMUJIOK, II[0 BUHUKAKITH ¥ pPo0OTi BigmgiIiB
PO asKiB KOMIAHI chepu MOCIIYT, a TAKOK BUBHAUEH-
HsA IXHBOT'0 BIUIUBY HA TPUBAJIICTH 1 pe3yIbTATUBHICTD
mukay yrogu. Oco0JIMBY yBary 30cepemKeHo Ha aHasIisi
UYMHHUKIB, AKi IePETKOKAI0Th e(DeKTUBHIN B3aeMOZil
3 KJIIEHTaMHU, Ta OKPeCJIeHH] IIPAKTUYHUX NIJIAXIB yI0-
CKOHAJIEHHA MPOIleCy ITPOAAKIB 3a1J1A ITiABUIEHHA
KOHKYPEHTOCITPOMOYKHOCTI I CTIKOT0 PO3BUTKY ITif-
TIPUEMCTB.

Bukiaan ocHoBHOro Mmarepiasmy. ¥ mociayrax
JIIOIU He KYIIYIOTh «KOpoOKy». BoHu 06uparoTs KoMaH-
oy i piBeHb qoBipu. ToMy Bce TTOUMHAETHCA 3 IIEPIIOTO
JIOTUKY: K BIAIIOBLIN, UM TTOCTABUJIN IIPABUJIBHI 3aITH-
TaHHA, YU NOACHUIU MPOCTUMHU CJIOBAMMU, IO 1 KOJIU
BimOyaeTsesa. CaMme TYT BUPINIYETHCSA, UM 3aX0Ue KITI€HT
pyxaruca gasti.

Knient mocrifino 3Baxkye npiOHumi. 3amisHUBCA
nuct i3 Bignosimmio — mimyc. [Ia6onHa npesenTalia
3aMiCTh PO3MOBH I10 cyTi — MiHyc. MeHemKep ciyxae
YB&IKHO, ITIICYMOBYE JOMOBJIEHOCTI, HAJICUIIAE KOPOTKUA
TUTaH HACTYITHUX KPOKIB — BeJIMKMI mutoc. ToH, mBU/I-
KICTh peakIlii, TOTOBHICTh IIOACHIOBATH 0e3 «BOOU» —
11e ¥ € Balll «IIPOAYKT», KOJIU IIPOJIYKT HeEMaTepiaJIbHUM.

Temn yxBajieHHA pillleHb y PiBHUX cepBicax He OfI-
HaroBuii. OCBITHIH Kypc, IOJOPOXK, OPUANIHA YN KOH-
CAJITUHTOBA IT0CJIyra — 3a3BUYaii 1e KiJibKa 0eci, yTou-
HEHHA [eTaJjieii, maysa Ha pos3ayMu. PecropaH, iBeHT,
po3Baru — pilleHHs YacTo CIIoHTaHHe. AJjie ¥ Tam 11e-
peMarae cepBic: Ui GyJI0 3pyUHO 3aUCATUCH, UA YEMHO
CITUTKYBAJINCSA, UM He 3aryOuIu 3BepHEeHHS.

Knacuuni eranu — 3anut, mepiinuii KOHTAKT, IIPOTIO-
3UIIifA, 3allepeueHHs, yroja, CyIpoBi] — Yy *KUTTIi Pi/IKO
UnyTh piBHOIO JiHiew. JIogu moBeprawThesA I0 mHOIIe-
PEeNHIX MUTaHb, 3MiHIOIOTH BUMOTH, IPOCATH IIPUKJIAIY.
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HopwmanwsHo. 3aBmanHA KOMaHIN — TPUMATH PUTM:
YeCHO TOBOPUTH IIPO 0OMeKeHHA, (PiKcyBaTH TOMOBIIE-
HOCTI, TPU3HAYUTH OHOTO BiJIIIOBITAJILHOTO TA II0Pa3y
3aBepIIyBaTU KOMYHIKAII0 YiTKUM «TIaJii POOUMO 0Ch
1Ie, 4O TAKOI JaTu».

Cepsic — 11e mpo cTaBieHHsA. Tawm, e e yBara o fe-
TaJied, JTIOOCHKUN TOH 1 BiAIIOBIIAIBHICTE 32 PE3yJILTAT,
Yroau He TiJIbKU 3aKPUBAIOTHCA, & U IT0BEPTAITHCA
Y BUIVIA/I IIOBTOPHUX 3aMOBJIEHb 1 pekomenaairiii. fom-
Ha SHIKKA He TTepeKpHre 1HOTo eeKTy.

¥ mociyrax jironuHa He 6epe «IoTOBY pid» 3 II0JIH-
i — BOHA obupae pes3yJibTar i craBienHA. Haiinmomm-
peHitnuii 36iii TyT HOUYMHAETHCA 3 TIOBEPXHEBUX 3aTIN-
TaHb. MeHemKxep Uye KJIIOUOBE CJIOBO I ofpasy [icTae
CTaHIapPTHY IIpomo3ullifo. PoaMoBa BuxoquTh 6e30apB-
HOI0, 0e3 IIPUB’A3KM 10 KOHKPETHOI CUTYyAaIlil, 1 KJITi€HT
TyOUTHCA: YU 3PO3yMiian MeHe Baarayi? [7]

IIpoGnemy mipcuitoe pobora «3a ckpunToM». OmHa i
Ta caMa Mpes3eHTallisd JIETUTh YCIM HiAPA/, He3aJIesKHO
Bi KoHTeKcTy. Jltoquaa uekae aHaJisy ii 3ajaui Ta pi-
LIeHHA [iff YMOBU PUHKY, a OTPUMY€E KaTaJIoT OMIIiii.
ITicsiss TaKOTO BAYKKO BipUTH, 110 KOMIIAHIA 3aHYPUTHCA
ruoIe, a He TIOCTABUTH IIe OHY «TaJI0uKy>.

BaskniuBo mam’siraTu: ogHA I Ta caMa I1ocJIyra Mae
pisuy MortuBarriio. Komych aHrmilicbkka moTpidHa AJjisa
Kap’€pHOT0 CTPUOKA, KOMYCh — IIJIA TIepeismy, KOMyCh —
«3aKpUTH» TABHIO MPifo. KO He TIOUyTH 11eif MOTHUB,
CJIOBA TIPO «AKICTH» 1 IOCBiZl» 3By4YaTh IMMOPOXKHBO. [ia-
JIOT TIePEeTBOPIOETHCA HA CYXUi Iepestik (akKTiB, i 1iH-
HICTh 3HUKAE.

CroroHi KJIIEHT IPUXOAUTH ITiITOTOBJIEHUM: BiH
yiKe YuTaB BiATYKH, 3BIpAB YMOBH, C()OPMYBaB OUIKY-
Bauusa. Tomy saranbHi ¢pasu, HEBIIEBHEHUI TOH YU
3aTpPUMEKA 3 BiIIOBIZII0 MUTTEBO «CITUCYIOTh» KOMIIA-
Hif0. Y BUpIIIAJBLHUI MOMEHT Ipa€ He CTLJIbKH I[iHa,
CKLITBKY SCHICTH 1 KOHKPETHUKA: YOMY caMe MU, K came
3po01MO, XTO BifmoBigae i B Akl crpoku. Kosu 11e cka-
3aHO TIPAMO I T10 CyTi, IOBipa 3’ ABIAECTHCA — 1 PillleHHs
OpuiMaeTbCA MIBUIIE.

3aTpUMKHU 3 pillleHHAM 3a3BUYAll 3’ABIAITHCA
He yepes «HACTPil» KITI€HTAa, a TOMY, 1110 3 IIePIIoi po3-
MOBHY HOMY He ITIOCTaBHMJIM NOTPiOHUX 3aIUTAHb i He 110~
SCHUJIN BCE TO-JTIOACHKU. JlOBOOUTHCA TTOBEPTATHUCA
IO TPiOHUII, IEPETUTYBATH, JIOBUTHU BIIEBHEHICTH Y TO-
JIoci MeHemKepa — iHTepec X0JI0He 3 KOKHUM KOJIOM.
Haii6inbire e 6’e Tam, me BUPIIIye AoBipa: JIKyBaHHA,
HaBYaHHA, HoA0poXkKi. TyT BaXKIIMBI He TIJIBKU YMOBU
IIOTOBOPY, & BiAUyTTA 0e3NeKU I KOPEKTHE CTaBJIEHHA.

IIpomasxk mocayru — wHe 1ipo HaTuck. Lle mpo yBaxk-
HICTb: CJIyXaTH, yTOUHIOBATH, TOBOPUTHU MPOCTO, Oe3
TpUKpac, YeCHO Ha3MBaTU 00MEKeHHS 1 IIPOTIOHYBAaTH
peasnbHi BapiauTu. Kojn € scHI BiAIOBIIi, KOPOTKUA
IJIaH OiM 1 3po3yMijia BigoBigaibHA 0coba, pillleHHs
OpUXOAUTH IIBUAIIe. JLoqHA 3aT0OTOBKA YU 3HILKKA
IIbOro He 3aMiHuTb [12, ¢. 211].

IIpomak mounHAaETHCA 3 TPOCTOTO: 3PO3yMITH, HABI-
110 KJTIEHT TMPUIIIIOB 1 YO0 BiH HACIpaB/i xoue. AKIIo
IILOT0 He 3pO0UTH, HABITh CUJIbHA KOMAHIA CKOUYEThCSA

JI0 IITAMITiB: 3aTaJIbHI CJI0BA, 3M0TAAKI 3aMiCTh aHaJIi-
3y, MIA0JIOHHA IIPOMO3UIIifA, Y AKII KJTieHT cebe He BIIi-
gHae. Tofi TepeMOBUHU TATHYTHCHA, a 1HKOJIU I 30BCIM
3PUBAIOTHCA.

Ile He mpoBuHa ofHiel JTTOAUHYN — 1€ 30iii y MiAXO0/Ti.
Konu motpebu 3’scoByIOTH OCITIXOM, TTAAAI0Th Pe3yIb-
TaTu ¥ cTpakgae pemyrarid. Pimenus — iHmr po6oui
3BUYKU: YBAYKHO CJIyXaTH, CTABUTU TOYHI 3aIMTAHHSA,
MiCyMOBYBaTH IouyTe («IIPaBUJILHO PO3YMIiIO0, III0...»),
HepeBipATU JeTalli i Mo-CIPaBKHLOMY Po30upaTucs
B 3aj1a4i, a He «BiAIpaIlbOBYBATH» 3BEPHEHH. 3a Ta-
KOTI'0 ITiIXOy PillleHHA YyXBaJIIOIOTH MIBUAIIE, a 0Bipa
TPUMAETHLCA OBIIIE.

Menemxkep i3 mpogaky HacaMmepe Mae dy Ty JIFOIH-
Hy. PoaMoBa mounHaeTbcA He 3 Ipe3eHTAallil, a 3 KUTbKOX
TOUHHUX 3alUTAHL: III0 caMe 0OJIUTb, AKI 00MeKeHHs
B yaci i OIomKeTi, AKUUA pesyJIbTaT BBasKae yCITiXOM.
Konu pimenus cnupaersca Ha (akT, a He HA 370ra-
I, BOHO aBTOMATUYHO CTAE TOUHUM 1 IEPEKOHIUBUM.
Tomi mpomask — I1e He THCK, a HOpMAaJIbHA BiAIOBIOb
Ha 3aIuT.

TunoBa MOMIIIKA — «IIPOYUTATH» KITIEHTY CTAHAAPT-
Huit onuc mociayru. [lepesik gyHKIiii pigko 3aginae.
¥ mociyrax KymnyoTh He HaOlp OMIliif, a CTAH: CIOKIH,
BIIEBHEHICTb, 3Py YHICTh, BUPIIIEHY IIpobieMy. fKImo
1Ie He TIPOTOBOPUTHU, HABITH 3aIliKaBJIeHa JIIOIMHA JIETKO
OXOJIOHE.

IIpesenTariia Mae MOSACHIOBATH CEHC, a He ITPOCTO
axru. 3amicts «y mareri € A, B, C» gparre ckasaTu:
«3a [IBa THIKHI MU 3aIlyCTUMO X; Ballli pUBUKHU — OCb
TaKi; 1[0 POOKUMO, AKIIO 3’ ABJIATHCA 3MIHU — OCh TLIAH».
IIpocTi cimoBa, 4iTKI KPOKHU, OJHA BiITIOBigaJIbHA 0c00a
¥ KOHKPETHI CTPOKU — I1€ CTBOPIOE BITUYTTA KOHTPOJIIO
1 6e3riexu.

IITe oguu mpoMax — roBOPUTH PO cede Oiblie, HiskK
mpo 3amauy kiieHTa. «10 pokiB Ha puHKY», «1000 mpo-
€KTiB» — IIe Ma€ CeHC JIUIIe TOMi, KOJIU IIPSAMO ITOKasye
kopucth. Hanpurian: «1iedl Kypc JOIIOMoKe BaM 3aKpH-
TH OPOrayIvHy B Y i IIepelTH Ha MO3UIL0 Z» BAXKUTH
Oistblme, HixK OyIb-AKa KOJIEKI[ia Haropor [3, c. 184].

ITincymok mpocTuii: XOpOIIUii TPOAaK y cepBicax —
1Ie YBKHICTB, YeCHA PO3MOBa U iHAUBIAyaIbHe (PopMy-
JIIoBaHHA pesysbrary. Ciayxaemo, yTOUHIOEMO, TIEpeKIIa-
aeMo 3AITUT y 3PO3yMLINH IJIaH OiH 1 MATBEPIKYEMO,
AK caMe KJrieHT Biguye sminu. Came 11e Oymye moBipy i
TPUBOIUTH 0 YTOOU — HE CKPUIITH 1 He 3HWIKKU.

Ewmortist y mpeseHTarlii BaxKuTh He MeHIIe 3a (haKTu.
Pimenna ngronu npuiiMaioTe He TIJIBKU TOJIOBOK: 1M
moTpi0Hi oBipa, cUMMAaTisA, BiuyTTa O6esrnexku. Tomy
0alimy»Kuil T0JI0C, MOHOTOHHHUII TEMII YU irHOPYBAHHA
peaxIIiii crIiBpoO3MOBHUKA 37aTHI 3iIICyBaTH HABITSH ifje-
aJIBHO MIITOTOBJIEHY IIPOIIO3UILif0. ¥ IMMOCIyrax, Jie Bce
TpUMAaeTbCA HA B3aeMOJIil JIIOfel, Taka APiOGHULIA JIETKO
KOIIITY€ BTPAUEHOTO KJIIEHTA If TIPKOTr0 BITYKY.

IToxasaru KoMmaHi0 — Iie He IIPO MHepeIiK «Iepe-
Bar» i He po ¢oto ceprudikaris. CyTs iHIIIA: ITPOCTOO
MOBOIO MOSICHUTH, SIK caMe HaIlla MOCJIyra MOJIETIINTh
KOHKpeTHY cutyaillito imiei Joguau. He «BiguuraTu»
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TEKCT, & TOBOPUTH il CJIOBAMU, CTABUTH [IOPEUHI 3aITH-
TAHHA, IYyTHU BIAIIOBIAl U ITIACBITUTH, 110 ITPOIO3UIILA
gibpaua mif 1 ymoBu. Tofi 8’ ABJIAETHCA Aiamor — i guc-
TAHITIA MK TIEPIITUM 3HAMOMCTBOM Ta MiAIIHCOM ITOMIT-
HO CKOPOUYYETHCA.

Ko 3amicTb :KUBOi POZMOBU BUXOAUTH (DOPMAIb-
HIiCTb, MPO6JIEMU ITOYMHAIOTHCA opasy. ¥ IMocayrax
IIJIAX TOBTHUIA: 3yCTPid, YTOUHEHHSA, TIOTOKEHHSA, CYIIPO-
Bif mmicsiA yromu. SKIO Ha cTapTi KIIEHT 6aYUTh IT1a0JI0H
1 XOJIOMHUM TOH, Y HROT'O BMUKAIOThECA cyMHiBU. I[lepeMo-
BUHU PO3TATYIOTHCA, 3 ABJIATLCA «I0IaTKOBI» I3BIHKN
Ta JINCTH, mporiec OyKcye. A HaBITH IicJIA HiAMUCAHHSA
ocaj] HeJIoBipy 3MEHIITye IIIAHCHU Ha TIOBTOPHE 3BEepPHEHHHA.

Kopiub 6igu yacto B opraniszamii KOMyHiKaIlii.
3apagu 3pydHOCTI KOHTPOJIIO KOMMAaHII yHI(DIKYIOTh
CITIJIKyBaHHSA: 3arOTOBKH, CIleHapii, OqHAKOBI GopMy-
soBaHHA. L{e Moke mpariioBaTu B JOBI/LI, ajie He TaM,
Ile KOKeH UeKae yBaru JI0 CBOiX 00CTaBUH. Y pe3yJIbTari
MeHe/;Kep BUIVIAIAE He IMapTHEePOM, a JIIIUHO0, 110
«mporasse mporpamy». CbOTOIHI 2K I[IIHYIOTH 1HIIE: TIep-
COHAJTIZAII 10, YBAYKHICTh, THYUYKICTD 1 Bi/INOBITAJIbHICTh
3a KoxkHe c1oBo. Came 11e 1 poOUTh ITPEe3eHTAIli |0 TIepe-
KoHJIMBOIO [13, ¢.112].

IlomMusnku y cminkyBaHHI B cepBicHOMY 6i3Heci Ma-
0Tb I0Bruit xsict». TyT yce TpuMaeTbcsa Ha HOBIipi,
a BOHA He 3’ABIAETHCA Bif cyxux (pakTiB i mrabJioH-
HUX IIPOMOB. SIKIIT0 B p03MOBiI HeMae JKHUBOTO iIHTepecy
¥ HOPMAJILHOTO IiaJIory, KJII€HTH BiOXOOATH, a PasoM
13 HUMU — penyTallisa HaJailHoTo mapTHepa. Buxing
IIPOCTUI: y BiIILII IpogaskiB Mae OyTH KyJIBETYpa JIIO[I-
cbKoro cuiyikyBaHHA. He Ha0ip omHAKOBUX 1HCTPYKIIIH,
a IHCTPYMEHTH, 10 [J03BOJIAIOTH ITi[JIAIIITOBYBATUC TTi/T
KOHKPETHY CUTYAITII0: UITKI 3alTUTaHHA [IJIA 3 ACYyBaHHA
moTped, MeKi 00IIAHOK, ITPUKIAAN PillleHb, 3P03yMi-
it wiau gii. I1pesenrartis Mae 3BydaTu AK BigBepTa
po3MoBa, y AKilf BUIHO: y IIeHTPi — 3a7ada KJIi€HTa.

OxpemMo — IIpo CYMHIBU Ta 3ariepedeHHs. Y IoCiIy-
rax Iie nepejoMHU MoMeHT. ToBap MoKHa TToMAaIlaTu,
IIOCJIYTY — Hi; JIIOOU OL[IHIOIOTH OYiKyBaHUU Pe3yJIbTaT
i BimacHi pusuku. ToMy KoJIMBaHHA TYT €MOIiHHIIII:
crioraj ITpo HEBOAJIWHA JTOCBiM, HEMOBipa M0 «OOIIAHOK
0e3 rapaHTiii», CTpax He OTPUMATH e(eKT.

Ilomwupena moMuIKa — COpUAMATH 3arepedeHHA
AK BIIMOBY a00 AK «ymaap» M0 KOMIIETEHTHOCTI. 3Bifcu
1Bl peakIrii: HATUCKATH apTyMeHTaAMHU, 1100 «I0aBUTH>,
abo TikaTu B TEMY, 1110 3pyuHimia. I Te, i iHiIe migpuBae
IOBipY: TUCK BUTJIANAE AK MAHIMYIAIA, YXUIAHHA —
AK cj1a0Ka I03UIiA.

3amepeueHHsa — Ile He «Hi», a 3HAK, 10 JIFOIUHI
CIIpaBi BaXKJIMBO ¥ BoHA xoue pozibpatucdA. Hiemo
MIPOCTO: IOAAKYBATHA 3a MMUTAHHA, CBOIMHU CJIOBAMU
HOBTOPUTH, II0 caMe TypOye, JaTH BiAIOBIOb IO CYT1
3 (pakTOM UM KOPOTKUM IIPUKJIAIOM, JOMOBUTHUCS TIPO
HACTYITHUI KPOK 1 iejIaiiH, Ha3BaTU BiAIIOBIIAILHOTO.

€ obMesxeHHA a60 PUBUKU — TOBOPHUMO BiIBEPTO It
ofpasy MpoIoHyeMo iHmmii Bapiaut. Takuii xin 3HiMAae
HAIIpyTy 1 I0oBepTae KJIi€HTOBI BiTIyTTA KOHTPOJIIO HAT
CUTYyaIli€ro.
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Hosipa 6yayeTscA Ha TOHI, ICHOCTI Ta BiIOBIAAIb-
Hocti. Komu MeHem:xep peasibHO cilyxae, TOBOPUTH
o CyTi ¥ TIOKa3ye, AK PillleHHA TOPKHETHCA came ITiel
CUTYyallii, IeperoBopu HAyTH IIBHU/IIE, & KJII€HTHU II0-
BepTarTbeAa. CKPUIITH Ta SHUMKKH ITHOI0 HE 3aMiHATH
[1, c. 83].

Y mocityrax 3amepedeHHA OyBalOTh PisHi: «40MY TaK
KOIIITY€e?», «<BCTUTHETE [0 OaTU?», «XTO0 Iie poouTume?»,
«AKl rapadTii?». e HOpMaIbHO: JIIOU BKJIASAIOTH I'PO-
1Tl y pesyJIbTaT, AKOTO Iie He BUIHO. SaBIaHHa MeHe-
JKepa — He JOBOOUTHU «MU 6e3ITOMUJIKOBI», a PO3KJIAC-
TH BCe [0 ITOJINUKAX: AK paxyBaJid I[iHY, AKl eTanyu U
KOHTPOJIBHI TOYKH, XTO BiJILIOBIA€ 32 KOKEH KPOK, 1110
pobdmMoO, AKIIO IIOCH ITifle He TaK, AKlI IPOEKTU BIKE BU-
KOHYBaJIM ¥ UMM BOHHU 3akKiHumMJInCh. [loroc — uecHi
YMOBH ITiATPUMKH TiCJIA 3aBEPIIEHHA POOIT.

Konu BigmoBimi po3MUTI — «IIOTIM YTOUHUMO»,
«T0 He IIpobseMa» — moBipa mpocigae. KirieHT muBuThHCA
II0 KOHKYPEeHTIB a0o0 Bimkianae pirnrend. [lepemoBuHu
TATHYTHCA, 3 ABIAIOTHCSA 3aiiBi Kosia jucTyBanHA. Ha-
BITB AKIIIO JOTOBIP MiIIMCAHO, JINIIAETHCA 0CAT, 1 JIFOOU
He TIOCITIIAI0Th II0BEPTATUCh YU PAAUTH BaC 1HIINM.

Te, aix B mpaiiroere i3 cymHiBamu, GopMye IIpo Bac
IYMKY He TipIiie 3a caMy I10cJIyry. ¥ cepBicax capadaH-
He pagio Bupinrye. OHa 3BepXHA PeIUIiKa YU X0JI0IHA
BIAMIOBIZTHL — 1 BUOPAIIHIN KJIIEHT CTae TOJIOCHUM KpPU-
TukoM. HasmoraHATy Takuii HETaTUB BaXKKO.

Tomy 3amepeueHHs — Ie He «IIPOMax OKPeMOro
MeHe[Kepa», a TeMa s Beiel komauau. 1lla6mouu
KOpHUCHI Jiuiie Ha craprti. [lasmi norpi6Ha :KuBa poboTa:
YB&IKHO CJIyXaTH, CTABUTHU TOUYHI 3alIUTAHHA, KOPOTKO
HEePEeIoBiCTH MoUyTe («IIPABUIBHO PO3YMIil0, II0...»),
JaTH BIANOBIAL (hakTaMu I PUKIAqaMHU, BiIBEPTO OK-
pecIuTH MexKl ¥ ajbrepHaThuBU. KoxKeH 0JIOK po3MOBHU
3aBepIIyBaTA KOHKPETHUM «II0 POOKMO IaJIi» 1 JaToI0.

Tagwuii migxig CTHUCKAE ITUKJI YTOOU: MEHIIIe II0Bep-
HEHb «Ha MT0YAaTOK», O1JIbIIIe TOBTOPHUX 3BEPHEHE 1 pe-
roMenpaariii. OcHoBa — BifuyTHA [JIA KJIiEHTA ACHICTD
1 BIAIIOBiAAJIbHICTD.

€ 11e onHa mpuunrHa 300iB — arepoBa pyTuHa. 3Bi-
TH, TOTOBOPH, IOTO;KEHHSA, BHECEHHS JaHUX Y CUCTEMU
3'i1af0Th TOOUHU, AKI MaJK HiTA HA poamoBu. Hacri-
IIOK — ITOBLJIBHI BIAMOBIII ¥ BITUYTTA «3 HUMU JIOBTO».
Yacruny 3agau BapTo Bigmatu 6ek-oicy uu aBToMaTH-
3yBaTH, a MEHe;Kepy MTOBEPHYTH T'0JI0BHEe — OyIyBaTH
CTOCYHKH If MOBOOUTH yroou mo mimmucy [9, ¢.72].

Y mociyrax saTpuMKH 6 10T Haitbosouimte. [Tigmc
mif oroBopoM — Ife I1e He (iminmt. Yacro miciisa Hbo-
0 TMTOYMHAIOTHCA «IPIOHUIlI», AKI TATHYTHCA THKHA-
MU: YTOUYHEHHSA IYHKTIB, IHAWBITYyaJIbHI YMOBH, KOJIO
MOTO/PKeHb 13 IopucTamMu. SAKINo BcepequHi KoMIaHil
HeMae YiTKOI B3aeMoIii, KOKeH KPOK IIEPETBOPIOETh-
cA Ha 6ap’ep. 3BUUANHUN paxyHOK «BUCUTH Y Uep3i»
TI0 KiJIbKAa JHIB, ITPOCTe MUTAHHA KOUye MizK BiIIiIaMU.
s kimieHTa 11e BUMIARae AK 6e3J1a/ 1 CTaBUTb ITiJT CyM-
HIB 3[TaTHICTh BUKOHATU POOOTY B CTPOK.

Crpakmae 1 BIIIiJI OpogaskiB. 3aMicTh KUBUX
PO3MOB 1 PO3BUTKY KOHTAKTiB — 3BiTH, MIA0JIOHHU,
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yBroyKeHHs, 3aII0BHEHHA crcTeM. Bararo 3 p0ro MoxK-
Ha Bigmatu 6ex-ogicy abo aBTroMaTHU3yBaTH, aje Ibo-
r0 He po0JIAThL. Y pesysibraTi JIFU BUTPAYA0Th CUJIA
He HA Te, 110 TTPUBOIUTD YTOI1, BUTOPAIOTH 1 BTPAYaioTh
MOTHUBALIIIO.

Bropokparisa poararye ruki npogaky. Tam, e mmpo-
1ec MaB OM pyXaTucs IIBUIKO, 3 ABJIAIOTHCA MAay3H, AKI
KJIieHT unTae AK 0aimysxicTb. CbOroaHi KijibKa THIB
THUIII — IIe MIHyC OOHA yroma: TOi, XTO BiJIIIOBIiB IIep-
M i 4itTko, 3abupae koHTpakT. OTiKe, «3aTPUMATIHA
JIUCT» = «BTPATUIU T'POIIIi».

IITe omnua Gosroua TOUYKa — PO3ipPBAHICTH MIXK Bif-
minamu. MeHemkep caMm ifie o GyxrajiTepii, IoTiM
JI0 IOPHUCTIB, TIOTIM JI0 TEXIATPUMEKU. Byab-aKa mapio-
HUIA MOKe 3YIIMHUTHU PyX Ha TIKIEHb. ¥ cepBicax,
[le BUPIUIYIOTh IIBUAKICTD 1 THYUKICTD, I1e KPUTUUHO &
ompagy 6’e Mo perryrarrii [10, ¢.364].

€ i crpareriuna mina. Konu mens MuHae B mare-
pax, He JIUIIAETHCA YACy HA aHATITUKY, POOOTY 3 KITIO-
YOBUMU KJTIEHTAMU, IIONIYK HOBUX HampaAMiB. Komma-
Hif HIOU TpuUMae piBeHb, ajie TIOCTYIIOBO MPOTPae TaM,
Jle TIOTPiOHI iHiI[iaTUBa ¥ mepcoHa bHUM miaxig. Bes
HaBeJIeHHA JIaJy BCePeOUHI — IIBUAKUX MapUIPYTiB
HOTO/’KeHb, aBTOMATU3aIlil PyTUHU, YITKUX POJIeH
1 memJiaiiHiB — cepBic He Oyae BUTIIANATA HATIAHUM,
HAaBITb AKIO KOMaHAa IIpodeciiiua.

Konu menemxep 3amicTb po3MOB 13 JTIOIBMU 3PAHKY
[0 Beuopa TraHsde mamnepu — paxyHKU, aKTH, HeCKiH-
YeHHI MOTOKeHHA — Yyroau rajbMyoTs. Cuin inyTh
He HA poboTy 3 moTpedamMu KjIieHTa, a Ha (opMaJIbHO-
CTi. 3Bi[ICH — 3aTPUMEKH Y BIFTIOBI[IAX, «3aBUCIIi» JINCTH,
HEPBOBI mays3u Mix eramaMu. JIromuHa Ha TOMY KIHIT
06aunTh HEYBAXKHICTH 1 IIOUMHAE CYMHIBATHCA, YU BUTPH-
MaeTe BU CTPOKH. PillleHHA mpocTe Ha PiBHI 3[M0POBOT0
IIysay: 3abpaTu pyTUHY B O0ek-odic, aBToMaTu3yBa-
T TUIIOBI JOKYMEHTH, TATU IIPOOABILEBl 3p03yMIJTHii
MapuIpyT MOTOKEHb 1 UiTKi memiraiiau. Dokyc mae OyTu
Ha CTOCYHKAaX 1 MPO30PUX KPOKaX, a He Ha GIOPOKpaTii
3apaau Gr0poKparii.

Hpyra Gomroua Touka — «3a0yTHii» MiCAATPOTAKHUI
erarn. Bararo komnaniii :KeHyTbCA 32 HOBUMH JIiTaMU
¥ Maiike He JOTJIALAl0Th THUX, XTO BiKe KyIuB. ¥ Mif-
CYMKY 3pOCTa€ BapTiCTh 3aJIyUeHHS, [IUKJI TPOIAKY
POBTATYETHCA, JIOAJIBHICTD CTOITh Ha Micii. HaTomicTh
PeryJApHUil KOHTAKT IiCJI Yoy — KOPOTKUIL 3BiT PO
pesyJibTar, IepeBipKa 3aJ0BOJIEHOCTI, IITBU/IKA JIOTTOMO-
ra 3a IoTpedu — IIparIfioe Kparie 3a 0yab-AKy SHUKKY
1 pexamy.

¥ mocayrax mpogaeThbcA He JIUIE Pe3yJibTaT, a i
YBeCh JTOCBif coiBIparii. KIo KIieHT BiguyBae yBary
IO JeTajieid, JJIJICHLKUN TOH 1 TOTOBHICTD ITIATPUMATH
HAaBITB ITiCJIA 3aKPUTTA IIPOEKTY, BiH II0BEPTAETHCA 1 pa-
nuTth Bac inmmm. [e i e pemyrartiiiauii kamitast. Akimo
THUIIIA HACTA€ OPA3Y ITiCJIA MiAINCY, CUTHAJ TPOCTHIA:
«I[IKaBWIN JIUIIIE TPoIlri». [IoBTOpHUX 3aMOBJIEHE YEKATH
B&JKKO, 2 HETAaTUBHUH BIITYK — MUTAHHA 4acy.

ITicnanponaskuuii eran Mae OyTH YaCTUHOK YTOOU
3a 3amoBuyBaHHAM. 1le He «ITOA3BOHMIIN — CITUTAJIH, YA

BCe Tapas», a IpoyMaHa mporpaMa: cyIpoBiji, KOpoT-
Ki KOHCYJIBTAIIi1, TPOoiIaKTUUHI TTIepeBipKy, JOpeUHi
JomaTkoBi pimenusa. Takuili miaxig 3MIIHIOE JOBIpY,
3MEHIIye BUTPATU Ha 3aJIyYeHHA HOBUX JIIOfell i 3a-
KJIaJja€ OCHOBY /1A CTabIbHOTO 3pocTanusA [4, ¢.107].

Konu cucremu yrpumanHsa KITIEHTIB HeMae, 1ie ofpa-
3y 0’e 110 raMaHITIO I TeMIIax PO3BUTKY. KoikeH mpomak
cTapTye «3 HyJif»: OLIbIIe PeKJIaMu, O1IbIIIe TTI0ACHEHb,
TIOBIII TTepeMoBUHU. HaToMicThb ITOBTOPHI yrogu mpoxo-
IATH MIBU/IIE I JIeTIie — OUiKyBAHHSA BiKe Y3TOIKeHi,
a KOMIAaHIA COPUIMAETHCA AK HATIHHUN ITapTHED.

€ if me ogHa BTpara — cyIyTHi 3amoBiieHHA. Toii,
XTO BiKe CKOPUCTABCS ITOCIJIYTOI0, YaCTO ITOTPeOye CyMizK-
HOTO CEePBICY: TEXHIYHOTr0 IOTJIAAY, HABUAHHA, KOHCYJIb-
Tamii. Ko 3B’'A30K ITiCJIA MepIIoi yrogu 00puBa€EThb-
cs, 11l 3BepHEeHHsA 3a0uparoTh KoHKypeHTu. Komnamia
HEI00TPUMYE JIOXi[ 1 BTpauae IogaTKOBI TOUKH IOBipU
HaA PUHKY.

Hacomigku Tyt crpareriuni. IlocTyrioBo pocTyTh Bu-
TpaTu Ha MApPKETUHT, IIEPEMOBUHU CTAIOTh BAXKUNMU,
IIOBTOPHI ITPOJasKi pigIIaroTh, JoBipa ciabmae. Y cep-
BicHOMYy 0i3Heci, e BUPILIYIOTh PeITyTallid ¥ BiAIyTTA
HAJIINHOCTI, ITHOPYBaTH JIOSJILHICTh — 3HAYUTD BiTMOB-
JIATHCA Bif ros10BHOI epeBaru. CucreMHa po6oTa 3 KJTi-
€HTOM ITiCJIA YTOIU CTUCKAE ITUKJT HACTYITHUX ITPOIAKIB,
3HIKY€E BUTPATH 1 1ae MIITHUL (DyHIAMEHT I PO3BUTKY.

¥ cepBicHOMY 6i3Heci 3601 y mpoaskax — He BUIIA-
KOBICTB, a HACJIIAOK cucreMu. BoHu 610TEL 110 6a30BUX
MeTpHKax i popMyoTh 00pas3 KOMITaHiI IIe [0 MigIICy
moroBopy. Haliuacrimre «mpoBucae» MIBUIKICTD: BiAIO-
BiZ{b IPUXOINTS 13 3aIi3HEHHAM, 1H(GOPMALIisa HEIIOBHA,
TOH — (hopMastbHmii. KirieHT poOUTh IPOCTHIT BUCHOBOK:
TYT TIOBIJIBHO ¥ HEHAMIHO. | TepexoauTh 0 TOTO, XTO
Iparfioe MIBUAIIE I YBaKHIIIE.

Hpyruit yoap — rpouri Ha 3anyuenHd. Pexkmama,
KOHTEHT, TIepIi KOHCYJbTAIlil, Yac KOMaHIu — yce
e 3ropae, AKIO0 yrojaa 3pMBaeTbcA uepes Heobau-
HICTh MEHe/I;)Kepa YU JIOBTi IOTOKeHHA. Y MOoCJIyrax,
Jie TIOTIUT BUOYOOBYETHCA JOPOTO I TOBro, KOYKEH TAKUH
3pPUB — BiJUyTHA BTpaTa MapiKi.

Hammi — penyrarria. IIpo mocsig y cepBicax oxoue
poO3mOBimaOTh: HA MalITaHUYNKAX BIATYKIB, Y COIIMe-
pexax, y 3aKpuUTuUX uarax. HeraTup poairitTaerbecsa
MIBU/IIE 34 TMOAAKU. |HOI 0OTHOTO HEBOAJIOT0 Keucy
IOCTATHRO, 1106 HACTYITHI IePEeMOBUHU CTAPTyBaIU
3 HEeJIOBipHU, a BAPTiCTh 3aJIyYeHHA 3pOcia.

Oco0JIMBO Uy T/INBI 10 IIHOTO KOPIIOPATUBHI 3aMOBHHU-
ku. BoHU KynyroTh He JIuIe IociIyry, a i KEpOBaHICTh
IIPOIlecy: YiTKi CTPOKH, Y3TO/I:KeHi IT0OBIHOMJIEHHA, I1e-
penbauyBaui pusuku. Bynb-Aka 1maysa um cyIiepeusiu-
BUH JIMCT [IJIA HUX — YEePBOHUIU IIpamoperb. Brpara
TaKOoro ITapTHEpPA — ITe He pa30BUN MiHyC, a IPOCITaHHA
cTabiJIbHOTO TPOIIIOBOrO IMOTOKY [6, ¢.162].

€ 1 BHyTpiIIHA I1iHa moMuiIok. Komu mpopasiri
3aBaJjieHi OpiOHUIAMYU, TACIHHAM KOH(JIIKTIB i mepe-
POOKOI0 Uy:KMX OTPiXiB, 3HUKAE €Hepris 1 iHil[iaTuBa.
3’ABIAETHCA amaris, 3pocTae PUSUE BUTOPAHHSA, CEp-
BiC «CHILIETHCA», TOMUJIKY HOBTOPIOIOTHCA YACTIIIe.
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Armocdepa 3MIHIOETBCA: 3aMiCTh (POKYCY HA KJII€HTI —
(opmastisM i mepekIagaHHA BiAIIOBigaIbHOCTI.

Y [oBIII IEPCHIEKTHBI e TAJIBMYe PO3BUTOK. Pecypcn
Iy Th Ha JIATAHHSA JIIPOK, & He Ha HOBI IIPOIYKTH, MOIED-
HiBalliio UM BUXIiJ Ha 1HII puHKN. KoMmaHiA moCcTymoBo
IIporpae TUM, Y KOro Ipoiiecu 3i0pani. Tox moMuiku
y BIIIUTI IIPOAsKiB — He «BHYTPIIIHA APIOHUIA», a (pak-
TOp, AKUI BU3HAUAE MicIle OidHecy cepel KOHKYPEHTIB.

BucHoBkHu Ta pexomenmarrii. Y cepBicHOMY 0i3-
Hecl BIIILJT ITPOHAsKiB IIIOOHA Mae€ CIIPaBy 3 peduaMu, Kl
a00 TIPUCKOPIOIOTH yroay, abo 3puBaTh ii. [lomuiakn
PIJIKO TPATUIAITHCA ITOOQUWHITI: TOBEPXHEBE CIyXaHHA
TATHE 32 CO00I0 «He B TEMY» ITPOIIO3UIIiI0, CyXa ITPe3eH-
Talla — BTPATy [0BipH, c1abka poboTa i3 3amuTaHHAMEI
KJTieHTa — Tays3u U BigkaameHi pimeHHA. [Jogaerbea
e ¥ TuIma micjid Tignucy — i MaeMo 3ipBaHi CTPOKH,
3aiiBi BUTpATU Ta BTPAYeHi MOKIIBOCTI.

Jlromu mpuUXoOATh He TIJILKU II0 «I[IHY W TepPMiH».
Bonu xouyTh yBaru, iCHUX II0ACHEHb 1 BIMUYTTH, III0
mpo HuX moxbawTh. OmHa He3pyYHa BiAIIOBIAL a60 mia-
OJIOHHUII JIUCT JIETKO IIePEKPECITIOI0TH THKHI ITiTOTOB-
KU — TOTaHUU JOCBI/T PO3JTITAETHCA IIBU/IIE 3a T00pi
HOBUHU.

ITo mparoe. Ha crapti — KijlbKa TOUHUX 3aITUTAHb:
HAaBIMIO e TTOTPiOHO, AKI 00MeKeHHs, 110 Oyae yCIIi-
XOM. 3aMicTh YHiBepCcaJbHOIO aKeTa — 2—3 BapiaHnTu
3 IUTI0CaMu, pusukamu i crpokamu. CyMmHIB — He Bif-
MOBa, a 3aITPOIIEHHA HOACHUTHU: KOPOTKO Itepedpasy-
BaTH MIPOOJIEMY, TaTH IIPUKIAIN 3 TIPAKTUKY, Ha3BaTH
BiAMOBINAIBHOTO 1 HACTYITHUI KPOK «I0 TAKOi-TO TaTH».

Pyruny — 3 moporu. fkio mpogaeerb CUIUTD Y 3Bi-
Tax i MOTOKEeHHAX, Tejie(oH MOBUUTE. JlOKyMeHTH
aBTOMATHU3yBaTH, TUIIOBI 3ajmaui BigmaTu 6Gek-odicy,
y CRM sadikcyBaru 4iTKi IpaBuIa BiJIIOBIII Ta MapIII-
pyT moromxeHb. MeHemxep Mae TOBOPUTHU 3 JTIOAbMU,
a He 3 TabJINIAMU.

Ilicna yronpu — He sHukatu. Koporkuii uek-iH, Ko-
PHCHI TiIKa3KK, ITBUIKA I0IIOMOTa, TOPEYHI JOIaTKOB1
pinrerHA. Tak 3’ABIATLCA MOBTOPHI 3aMOBJICHHA I
pexoMeHAaIlii — HallKkpala «pekjiaMa» y mocayTrax.

Ycrmix TyT BUMIPIOETHCA He KiJIbKICTIO HifgIUCIB,
a AKICTI0 PO3MOB: ITPO30PICTH, IIIBUIKA PEaKIlis, 3p03y-
Minuii TIaH mit 1 BimuyTta Typ6otn. Kommnawnis, aka
4yecHO 6auuTh CBOI 3001 I TIOCJTIIOBHO iX ITpubupae,
BUTPAE OUCTAHITII0 — 6e3 I'YYHUX CJIOTAHIB i 3aliBUX
001I[AHOK.
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PEKPEALIIIHO-TYPUCTUYHE
PANOHYBAHHS PETIOHY: OCHOBHI
MPUHLMINU TA NMIAXOAM

RECREATIONAL AND TOURIST ZONING
OF THE REGION: BASIC PRINCIPLES
AND APPROACHES

AHoTaLif. Y CTATTi BUCBITNIEHO OCHOBHI MPUHLMAM TA NigXOgM pekpeavifiHo-TypUCTUYHO20 PAfiOHYBAHHS Pe2iOHY K iH-
CTPYMEHTY epeKTMBHO20 TepuTopianbHO20 NMAAHYBAHHS TA YNpaB/iHHS TYPUCTMYHO-peKpeauiiiHo cdepoto. Po32asgaeTbes
B3JEMO3B’I30K MPUPOGHUX, COLIAIbHO-eKOHOMIYHMX TA Ky/IbTYPHUX YMHHUKIB, L0 3a0e3rneyye KOMMIeKCHWI Migxig go ouiHKu
TYPUCTUYHO-PEKPeaLifiHo20 noTeHwiany. K nokasyTb OCNIQXKeHHS, PAMOHYBAHHSA JO3BOJISIE ONTUMA/IbHO BUKOPUCTOBYBATH
pecypcy TepuTopii, NAaHYBATH TypUCTUYHY IHPPACTPYKTYpY Ta OpMyBATM CTPATeRii CTAN020 PO3BUTKY TypU3MY.

lpegctapnenwii y ctatti SWOT-aHani3 NoKasye cuibHi Ta cnabKi CTOPOHU, @ TAKOX MOX/IMBOCTI i 3a2po3un pekpeauiyiHo-
TYPUCTUYHOR0 PAVOHYBAHHA. CUbHUMMU CTOPOHAMMU € CUCTEMHUI MIgXIg, KOMIMIEKCHA OLiHKA NOTeHLiay Ta CPUAHHS CTAIO-
My po3BuUTKY. Cabki CTOPOHM BK/IKOYAIOTb CKAAGHICTb 360py Ta 06pO0KM gaHux, 3HA4HI BUTPATH YacCy Ta pecypciB. MoxanBOCTi
MOB’A3aHI i3 3aCTOCYBAHHAM CyyacHux [1C, po3pobKoto CTanux cTpartezivi Ta NiguiLeHHIM npuBabamBOCTi pe2ioHy g/st TYpUCTIB
i iHBecTopiB. Cepeg 3a2po3 — pe2y/iTOPHA HeBU3HAYEHICTb, HEKOHTPO/IbOBAHE TypUCTYHE HOBAHTAXEHHS, 0OMexeHe (iHaH-
CyBUHHS TA HEGOCTATHA KOOPGMHALA MiXK 3ALiiIKABIGHUMM CTOPOHAMM.

TaxkMM YUHOM, GOCTTIGIKEHHS! MOKA3YE eeKTUBHICTb pekpeauiiHo-TypUCTUIHO20 PAIOHYBAHHS SIK iHCTPYMEHTY MIGHYBAHHS
Ta yNpaBiHHS TYPUCTUYHOIO CHeporo, MigKPecIonyy BaXMBICTb KOMIMIEKCHO20 Nigxogy Ta BPAXYBAHHS 30BHILLHIX PU3MKIB
Q191 CTA1020 PO3BUTKY PE2IOHIB.

KntouoBi cnosa: pekpeauifiHo-TypucTnuHe panoHyBaHHS, TYPUCTUYHWI NOTEHLiA, KOMIIEKCHUI Nigxig, CTammii pO3BUTOK
TYpU3MY, TepuTopianbHe NaaHyBaHHS.

Summary. The article is devoted to the basic principles and approaches of recreational and tourist zoning of the region as a
tool for effective territorial planning and management of the tourist and recreational sphere. The interrelation of natural, socio-
economic and cultural factors is considered, which provides a comprehensive approach to assessing the tourist and recreational
potential. It is shown that zoning allows for optimal use of the resources of the territory, planning tourist infrastructure and
forming strategies for sustainable tourism development.

The SWOT analysis presented in the article shows the strengths and weaknesses, as well as the opportunities and threats
of recreational and tourist zoning. The strengths are a systematic approach, a comprehensive assessment of potential and
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promotion of sustainable development. The weaknesses include the complexity of data collection and processing, significant
time and resource costs. The opportunities are associated with the use of modern GIS, the development of sustainable strategies
and increasing the attractiveness of the region for tourists and investors. Among the threats are regulatory uncertainty, uncon-
trolled tourist load, limited funding and insufficient coordination between stakeholders

Thus, the study demonstrates the effectiveness of recreational and tourist zoning as a tool for planning and managing the
tourism sector, emphasizing the importance of an integrated approach and taking into account external risks for the sustain-

able development of regions.

Key words: recreational and tourist zoning, tourism potential, comprehensive approach, sustainable tourism development,

territorial planning.

Hoc'raHOBIca npo6Giiemu. Pexpeartifito-TypucTiuana
cepa € BayKIINBUM YHNHHUKOM PO3BUTKY €KOHOMI-
KU, 30epeskeHHA KyJIBTYPHOI CITAQIIAHY Ta ITiIBUIEHHA
AKOCTI JKUTTA HaceJeHHA. TyPUCTUIHUL CEKTOP CIIPUAE
301JTBIIIEHHIO JOXOMIIB JI0 MiCIIEBOTO OIOMKETY, CTBOPIOE
HOBI po00Yi MiCIIA CTUMYJTIOIOUM PO3BUTOK 1HIIIMX CYyMiK-
HUX rajiyseii, 30kpemMa cepu TOCTUHHOCTI, TPAHCIIOPTHOI
raiysi Tomio. TypusMm ciipuse 3ajlydeHHI0 1HBeCTHUITIH
Ta PO3BUTKY MiCIIEBOI EKOHOMIKU ITOKPAIIYIOUH PiBEHb
JKUTTA HaceleHHA. Pexpearrifino-rypuctuana chepa
TAKOK MIITPUMYE CTaJIe BUKOPUCTAHHSA ITPUPOTHUX
PecypciB, 10 € BaXKJIMBUM [IJIA JOBIOCTPOKOBOT'O PETio-
HAJIBHOTO PO3BUTKY.

Opuak e)eKTUBHE BUKOPUCTAHHA TYPUCTUUHUX
pecypciB BUMarae CUCTEMHOIO ITIX0Iy /10 OpraHisarrii
TepuTOPii Ta yIpaBIiHHA pecypcaMu. Takum dmHOM
BAKJIMBOTO 3HAUEHHSA HalyBae TYpPHUCTUYHE 1 peKpea-
[ifiHe palfioHyBaHHSA, AKE J03BOJISI€ YiTKO BUSHAUUTHU
(byHKITIOHAIBHI 30HU, OI[IHUTH IXHi MOKJIMBOCTI Ta IIpi-
OPUTETH POZBUTKY, & TAKOXK 320€3[I€UNTH PAIliOHAJIEHE
MJIaHYBaHHA 1HQPACTPYKTYPHU 1 PETYJIFOBAHHA TYPUC-
TUUYHUX TOTOKIB. Takuii miaxia crpuse oNTUMAaJIbHO-
My BUKOPHCTAHHIO PECYPCIB, 30€perKeHHI0 €K0JIOTIUHOT
piBHOBaru ta (OpMyBaHHIO 36aJTaHCOBAHOI CUCTEMU
peKpeartiiiHo-TyPUCTUIHUX TocIyT [8].

PationyBanHA 103BOIAE TIOMIJINTH TEPUTOPIIO PETi-
OHY Ha (PYHKITIOHAJIBHI Ta peKpealiiHo-TypUCTHYHI
30HU BiJIIOBITHO 10 HAABHOCTI IPUPOIHUX, KYJIETYPHHUX
1 coriastbHO-eKOHOMIUHUX pecypciB. Ile coporrye oriHKy
TYPUCTUYHOTO ITOTEHIIaTy, BUABJIEHHA IIPIOPUTETHUX
HAIIPAMIB PO3BUTKY Ta ILIAHYBAHHA 1HPPACTPYKTYPHU.
3aBOAKN YiTKOMY BUIJIEHHIO MEK PaNoOHIB MOMKHA
e(PeKTUBHO PO3IOiIATA PECYPCH, YIIPABJIATUA TYPUC-
TUYHUMH TTOTOKAMH Ta MiHIMI3yBATH HABaHTAMKEHHS
Ha HaBKOJIUIITHE cepenouiie. Kpim Toro, palioHyBaHH:A
crpusie GOPMYBAHHIO IIJILOBUX CTPATETIN MAPKETUHTY
Ta PO3BUTKY OKPEMUX TYPUCTUYHUX IPOAYKTiB. Takuii
ITiIXi/T TBUIIYe €eKOHOMIUHY e(DeKTHBHICTD Ta COITiaIb-
HY KOPHCTh TYPUCTHUYHOI AiAIbHOCTI periony [6; 10].

Amnai3 ocTaHHIX DOCJIIKEeHb i myOiKamii.
IIpo6emaTuky pekpeariiiHO-TYpPHUCTUUYHOTO PAMOHY-
BaHHA PETiOHY OCIIIKYBAIH AK YKPAIHCHKI, TaK 1 3a-
pyOixkui HaykoBii. Cepel YKpaIHCHKNUX TOCIITHUKIB
BasxksmBuii BHecok 3pobuu O. Beiinuk [1], M. Kpauun-
g0 [3], M. Crenpko [7], Ta B. Mamousa [6], M. Boiiko
[2], I1. Kyuep [4], AKi po3pobiAIn MiaXoau i MeTo-
W OL[IHKKU PeKpeariiifHoro MOTeHIaly Ta IPUHITAIIA

pationyBauHa Teputopiii. Cepes 3apyOiiKHUX BUEHUX,
AK1 TOCIIIIKYBaJIU MOJEJII POSBUTKY TYPUCTHUHUX
KJIacTepiB i iX TepuTOpiaTbHE YIIPABIiHHA HAJIEKATh:
C. Gunn [11], C. Hall [12], D. Pearce [13], R. Butler
[9], M. Smith [14], S. Williams [15], Ta C. Cooper [10].

Pexpeariiino-Typuctuune paiioHyBaHHSA Bigirpae
B&KJIMBY POJIb Y TLIAHYBAHHI BUKOPUCTAHHSA TIPUPO/-
HHUX Ta KyJIBTYPHHUX PECypcCiB perioHiB. AKTyasbHICTh
JOCJTIPKeHHA 3yMOBJIeHa HEOOXiTHICTI0O BUSHAYEHHSA
ONTUMAJIBHOI CTPYKTYPHU TEPUTOPIH 1A 3a0es3neueHHA
PAalioHAJIBEHOTO PO3IIOLIY TYPUCTUYHUX IIOTOKIB, 30€e-
PeKeHHA JOBKIJUIA Ta PO3BUTKY MicIieBoi iHDpacTpyK-
Typu. Iloripyu HaABHI METOOUYHI MiX0AH, 3AJTUIIAETHCA
BIOKPUTUM HMUTAHHA 1HTErpalrii pisHUX IPUHIIUIIIB 30-
HyBaHHA Ta PO3POOKU MPAKTUYHUX PEKOMEHIAIIIH JIsa
eheKTUBHOTO YIPABIIHHA TYPUCTUUHUMH PECYPCAMIU.

dopmymioBaHHA Iijiel cTarTi (IIOCTAaHOBKA
3aBOAHHA). 3 OMVIAAY Ha 3a3HauyeHe BUIIE, METOI0
CTaTTi € aHAaJTI3 IPUHIUITIB Ta IIIXO0/IB peKpealliiiHo-
TYPUCTHYHOTO PAHOHYBaHHA PETIOHY.

Bukiiag oCHOBHOTO MaTepiajly MOCIiIKeHHS.
Pekpeariiino-TypuctuuHe paiioHyBaHHA — I1€ TIOILJ
TEPUTOPIi Ha OKPEMi 30HU 3a KOMILJIEKCOM IIPUPOTHUX,
KYJBTYPHUX 1 COITIaJIbHO-EKOHOMIUHHUX PeKpeartiiiio-
TYPUCTUUHUX PECYPCIB I e(PeKTUBHOTO TLUIaHYBAHHS
Ta yIPaBJIHHA TYPUCTUUHOIO TiAJIBHICTIO [1].

PexpeaniiiHo-TypucTuuHe palioHyBaHHA Bpaxo-
By€ HaABHICTb IIPUPOJHUX, KYJITYPHUX, COL1aJIBHO-
€KOHOMIYHUX Ta 1HQPACTPYKTYPHUX PECYPCIB A
BU3HAUEHHA (DYHKIIOHAJIBHUX 30HU (pailoHIB) BUKO-
PUCTOBYIOUY HNPUHITUIIN CTAJIOTO PO3BUTKY Ta OIITHU-
MAJIBHUM PO3IIOIiJI TYPUCTUUHUX MOTOKIB. Y HAYKOBIH
JiTepaTypi BUOLIAIOTH KUTbKA KJTFOUOBUX PUHITUIIIB, AKI
JIATIIA B OCHOBY CYYACHOTO ITIAX0IY A0 PAOHyBaHHA A
noTpeb Typu3My Ta peKpeartii, o HaBeeHi y Tabuti 1.

Cepen 0OCHOBHUX IIPUHITUIIB palfioOHyBaHHA BULIIA-
IOTB: IIPUHITUT KOMIIJIEKCHOCTI; I€papXidHOCTI Ta 30HY-
BaHHA; IIPUHITUII PAI[iOHAJIBHOTO BUKOPUCTAHHA PECYP-
ciB; nu(epeHITiaIii Ta creriaTisarii 30H; aJalTUBHOCTI
Ta AUHAMIYHOCTI; e(eKTUBHOTO YIPABIIIHHA Ta TLJIa-
HyBaHHS.

1. Ilpunyun komnnexcrocmi. et mpuHIIMT TTE-
penbauae BpaxyBaHHS BCiX BUIIB PECypCiB perioHy:
npupomuux (JlaHamadTu, KiaiMar, BOJHI pecypcu),
KyJabTypHUX (iCTOPMYHI ITaM ATKH, TPAIUIlil, eTHO-
rpadiuHi 06’€KTH), COLiaTBLHO-eKOHOMIUHUX (HaceJIeH-
HA, eKOHOMIUHHI ITOTEHIIiaJI) Ta iHQPaACTPYKTYPHUX
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HUX Ta IHPPACTPYKTYPHUX PECYPCIB PETIOHY.

Tabnuuys 1
ITIpuaIHI KopoTkuii onuc AsTop(n), mKepesro
KoMmmuiekcunocTi BpaxyBaHuA MpUPOTHAX, KYJIBTYPHUX, collianbHo-ekoHoMiu- |  O. Betiguk, 2001, c. 77

IepapxiuHOCTi Ta 30HYBaAHHA

ITomis TepuTopii HA 30HU PiBHOTO PiBHA 3aJIEIKHO BiJl 3HAUY-
IIOCTi PECypCiB Ta iIHTEHCUBHOCTI BUKOPUCTAHHA.

M. Kpauwuiio, 2004, c. 88

PanioHaJIbHOr0O BUKOPHUCTAH-
HA pecypcis

30asaHCOBaHEe BUKOPUCTAHHSA IPUPOIHUX 1 KYJIBTYPHUX
pecypciB 6e3 KoY JOBKLILITIO.

C. Hall, 2000, c. 112

Hudepenmnianii Ta cremiasri-
3arii 30

Kosxna 30Ha BUBHAYAETHCA 32 TUIIOM PEKpealliifHol AiAIbHOCTI
(akTHBHUI, NTi3HABAJIBHUI, €KOJIOTTYHUH TYpU3M).

D. Pearce, 1995, c. 134

AanTHBHOCTI Ta fMHAMIU-
HOCTI

30HyBaHHSA MIOBUHHO BPAXOBYBATH 3MiHU IOIIUTY, PO3BUTKY
1H(PACTPYKTYPHU TA EKOJIOTIUHOTO CTAHY.

R. Butler, 1980, c. 52

EdexTuBHOrO ynpaBpiinaa
i mIaHyBaHHA

OnTrMaabHUNE POSIOALT TYPUCTUYHNX IIOTOKIB, iIHBECTUIIIH
1 pecypciB Ui MigBULIEHHA eKOHOMIUHOI e()eKTHBHOCTI.

0. Beiinuxk, 2001;
M. Crennko, 2003

(TpaHCIOPT, 3aKJIaAu PO3MIIIEHHS Ta XapuyBaHHA).
KommtexkcHuii miaxia mo3BoJiA€ CTBOPUTHU IUTICHY CH-
CTEeMY TYPHUCTUUHO-PEKpeariiiHux 30H, /ie KOXKHA 30HAa
(byHKITIOHYE SK YaCcTUHA 3aTaJIBHOT0 PO3BUTKY PETIOHY
(O. Beiiguk, 2001) [1, c. 77].

2. IIpunyun iepapxivihocmi ma 30Hy8arnHs. Tepuro-
Pis perioHy HomiiA€ThCA HA 30HU PI3HOTO PIBHA BAMKIIU-
BOCTI Ta (PyHKITiOHATEHOTO Tpu3HaueHHA. Hampurnar,
BUOUIAIOTHCA PETi0HAIBHI, JIOKAJIBHI Ta CeIliajli30BaH1
peKpeariiiiHo-TypruCTHYHI 30HM. Taka iepapxia qo3Boide
IJTaHYyBaTH PO3BUTOK iH(MPACTPYKTYpPH Ta KepyBaTH
TYPUCTUUYHUMU ITOTOKAMH BiITIOBITHO 0 3HAUYIIOCTI
pecypciB Ta iHTeHcuBHOCTI Bukopuctanus (M. Kpauun-
J10, 2004) [3, c. 88].

3. Ilpunyun payioranbHO20 BUKOPUCMAHHA De-
cypcis. Bin mepenbauae 36asiaHcOBaHEe BUKOPUCTAHHA
OPUPOOHUX Ta KYJBTYPHUX PECypCiB, 1100 He 3aBma-
BATH IIKOOY JTIOBKLILTIO Ta 3a6€3MMeunTH iX 30eperkeHHA
1A MaWOyTHIX ITOKOJIiHb. [I[pUHITHIT aKIleHTye yBary
Ha CTaJIoMy PO3BUTKY PETIOHY Ta 3aIlobiraHHi aerpamarii
PeKpeartiifHoro MoTeHI ATy Yepe3 HagiMipHe a6o Heobe-
pesxre Bukoprcrauus (C. Hall, 2000, c. 112) [12, c¢. 112].

4. IIpunyun dugpepernyiauyii ma cneyianizayii 30H.
Koxxra 30Ha BUBHAUAETHCA BIIITOBIIHO 0 THUITY peKpea-
iiHOT qisAJTLHOCTI, AKY BOHA MOKe HalKpalie 3abesme-
YUTH: aKTUBHUH TYyPU3M, ITI3HABAJIBLHUN, €KOJIOTTIHUH
a6o osmopoBunii. Ile mo3BoIIAE eheKTUBHO TaHyBaTH
iH(PACTPYKTYPY, OPTaHi30ByBATH TTOCIYTH [JIA TYPUCTIB

Ta yHUKATA KOH(ITIKTIB MixK PISHUMU BUIaMHU BUKOPH-
crauua tepuropii (D. Pearce, 1998, c. 134).

5. Ilpunyun adanmusrocmi ma OUHAMIYHOCMI.
30HyBaHHA Ma€ BpaxoByBATH 3MiHU B IIOIIUTI HA PEKpe-
aIfiiigi Ta TYPUCTUYHI ITOCIYTH, PO3BUTOK 1HQPACTPYK-
TYpPH Ta eKOJIOTiuHUii cTaH Teputopiii. I{e 3abeamneuye
THYUKICTB y IIJIAHYBaHHI Ta T03BOJIAE PETIOHY IIBUIKO
pearyBaTy Ha HOBI ITOTPeOH TYPHCTIB 1 3MiHM 30BHINIHIX
ymoB (R. Butler, c. 52) [9, c. 52].

6. IIpunyun eghpexkmuerozo ynpasiiHhs L NJIAHY8AH-
Ha. MeTa 11b0T0 TPUHITUAILY — OIITUMAJIEHUI PO3ITOILIT
TYPUCTUUHUX ITOTOKIB, IHBECTHUIIIHA TA pPecypciB IJIsa
HiBUIIEHHSA €KOHOMIUHOI e(peKTUBHOCTI periony. Biu
nepenbavae iHTerpalliio 30HyBaHHA 3 YIIPABIIIHCBKUMU
CTpaTeriAMY, MAPKETUHIOM Ta KOHTPOJIEM BUKOPUCTAH-
HA PECypCiB, 10 CIIPUAE CTAJIIOMY PO3BUTKY TYPUSMY
Ta pekpearrii (O. Beitmuxk, 2001; M. Crersro, 2003) [1, 71.

TaxuMm YMHOM, TOTPUMAHHSA 3a3HAYEHUX TTPUHITU-
miB 3abes3Iieuye CUCTeMHU 1 30aJITaHCOBAHUM ITiAXimg
10 TYPUCTUYHOTO Ta peKpealiiifHOro paiioHyBaHHA
periony. KoMmruiekcHicTh, iepapxiuHicTh, qudepeHIri-
alig Ta agalTHBHICTE 30H JO3BOJIAKTE MAKCUMAJILHO
e eKTUBHO BUKOPHUCTOBYBATH IIPUPOIHI, KYJIBTYPHIL
Ta COoIiaJIbHO-eKOHOMIUHI pecypcu. PatioHasipHe mia-
HYBAHHA Ta YIPABIIHHA TYPUCTUUYHUMU IIOTOKAMU
CITPUAE CTAJIOMY PO3BUTKY PETiOHY, MiIBUIIEHHIO €KO-
HOMIYHOI e()eKTUBHOCTI Ta 30epe:KeHHI0 eKOJIOTUHOT
piBHOBaru. BukopucTaHHA X MPUHIIUIIB CTBOPIOE

Tabnuys 2

IMigxix Mo paiioHyBaHHA

CyrHicTh migxonmy

Astopu / [T:xepeia

T'eorpadiunmit

PaitonyBanHA I'pyHTyeThCA Ha (isuKo-reorpadiuyHux
0CO0JIMBOCTAX TePUTOPil (JTaHamadT, KIiMaT, pecypcu).

Beiigux 0.0. (2001), Masis-
ceka M.II., ITagmax 1.T". (2012)

ExonoMiko-reorpadiunmit

BpaxoBye piBeHb EKOHOMIUHOTO PO3BUTKY, iHDPACTPYKTYDY,
TPAHCIIOPTHY JAOCTYIIHICTh, IHBECTUIIIHUI TOTEHITiaI.

Marrosa B. (2010), Kpauun-
Ji0 H.TI. (2004)

ConianbHO-KyJIbTYPHUANR

OpienTyeTbesa HA KyJIBTYPHI TPAQUILii, ICTOPUKO-KYJIBTYPHL
pecypcu, nemorpadiusi 0co6IMBOCTI.

JIwo6imesa O.0. (2011),
Kosnoseskuii €. B. (2008)

DyHKIIOHATIEHANR ITomin TepuTopiii 3a AOMIHYOUNMY BUAAME TypusMy (03- Betiguk 0.0. (2001),
IOPOBUMIA, KYJIBTYPHUM, CLUIBCHKUIA, €KOJIOTIUHUHN TOIIIO). T'epacumenko T.II. (2015)
KoMmiekcuuit Tloequanta mpupogHUX, EKOHOMIUHUX, coiabHuX 1 Kysib- | Manbscbka M.IL., ITaugax 1.1

TYPHUX YNHHUKIB 3 METOI0 CTBOPEHHA IIiJIiCHOI CUCTEMU.

(2012), Kpaguis B. C. (2016)
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* CupusaHHA GOPMYBAHHIO CTPATETIHA CTAJIOT0 PO3BUTKY
e [ligTprMKa MuIaHyBaHHSA IHQPACTPYKTYPHU Ta YIIPABIIHHA 30HAMEA

Tabnuuysa 3
SWOT 3mict
CuwibHi cTOPpOHH * CucTeMHMI IMAXIT 0 MPUPOTHUX, COIAIBHO-€KOHOMIUHUX Ta KyJIETYPHUX PECypCiB
(Strengths) ¢ KomIutekcHa OI[iHKA TYPUCTHYHO-PEKPEAIifHOr0 IIOTEHITIaLy

Cnabki croponn

e CryagHicTh 360py Ta 06POOKY TaHUX

(Weaknesses) e 3HauHI pecypcH Ta Yac Ha JieTajibHe PaloHyBaHHS
* HepnocrarHe BpaxyBaHHA JUHAMIKA COIIAJIbHO-eKOHOMIUHUX 3MiH
Mo:xauBocTi * Buxopucrauua I'IC miisa TouHoro paitoHyBaHHsA
(Opportunities) * Po3po0ka iHTEerpOBAHUX CTPATETIH PO3BUTKY TYPUSMY

¢ IligBumieHHA IPUBAGIMBOCTI PETiOHY AJIS IHBECTUIIIH Ta TYPUCTIB
e Apmamnrarris qo 3MiH KJIiMaTy Ta IoTped HaceJIeHHA

3arpoau (Threats)

* HeBusHaueHicTh 3aKOHOIABYOI0 TA PETYJIATOPHOTO MIOJIA

¢ HekoHTpoJIbOBAHE TYPUCTUYHE HABAHTAKEHHSA

* O0merkeHe (piHAHCYBaHHA Uepes eKOHOMIUHI/COIiaJIbHI KPU3K
* HepocrarHa KoopauHAIlA MizK 3alliKaBJI€HUMHU CTOPOHAMU

OCHOBY /17151 ()OPMYBAHHSA IIUTHOBUX CTPATETIH POSBUTKY
TYPUCTUYHOI IHPPACTPYKTYPH Ta PEKpPeaItiiHIX IOCIIYT.

Kpim Toro, y Haykosiiil siteparypi icHyOTh pis-
Hi MIX0OU A0 PEeKpeariiHo-TYPUCTUYHOTO PaNoHYy-
BaHHSA, 1[0 3yMOBJI€HO 0araTo()akToOpHICTIO PO3BUTKY
miel cepu. ocaigHUKN BUOIJIAOTEL reorpadiuHmii,
€KOHOMIKO-TeorpaiuyHmii, COMiaIbHO-KYJIbTYPHUIA,
(byHKITIOHATBPHUI TA KOMIJIEKCHUI MiIX0OU, KOXKEH
13 AKMX Mae€ BIIACHY METOJIOJIOTII0 Ta aKIEHTH. ¥3arajb-
HeHi XapaKTePUCTUKU 3a3HaAUYeHNX ITiIX0/iB HABeIeHO
B TabauI Hmmkye (Tadt. 2).

YsarajgbHeHHA TIAXOAIB 10 PeKpeariiHo-TyPUCTIY-
HOTO0 paiioHyBaHHSA A€ IICTaBU CTBEPIKYBATH, 110 X
BUKOPUCTAHHA 3a0e3Ieuye HAyKOBO 00I'PyHTOBAHE BUAB-
JIEHHS IIPOCTOPOBUX OCOOJIMBOCTEH PO3BUTKY TYPUIMY
Ta pekpearrii. KoxkeH i3 migxomiB Bimoopaskae crrerugiu-
HUI acIleKT TePUTOPiaIbHOI OpraHisallil TyPUCTUIHOL
TiAJIBHOCTI, OHAK JIUIIIE X KOMILIEKCHEe 3aCTOCYBAHHSA
IT03BOJIsI€ CPOPMYBATH ITijIiCHE YABJIEHHA PO TypPHUC-
TUYHUI MIOTeHITiaN periony. Le, y cBoro uepry, cTBoproe
METOJIO0JIOTIUHY OCHOBY [IJIA ITiIBUINIEHHA €(PeKTUBHOCTI
YIIPABIIHHA TYPUCTUYHO-PEKpPEALliiHUMYU pecypcamu
Ta PO3PO0JIEHHA 30a7IaHCOBAHOI PETi0HAJIBLHOT ITOJTITHKH.

s orinky e(heKTUBHOCTI 3aCTOCYBAHHA OCHOBHUX
OPUHIUIIB Ta ITAXO0IIB PeKpealiiiHO-TyPUCTUIHOTO
paiionyBaHHA O0IIbHO 3acTocyBatu SWOT-amasmnis.
Taguii migxing K03BoJIAE€ CUCTEMHO BUABUTU CUJIBHI
Ta cjabKi CTOPOHUW PallOHYBaHHA, a TAKOYK MOTEH-
IifHI MOKJIMBOCTI Ta 3arpo3u PO3BUTKY TYPUCTUYHO-
pekpeartiiitoi cdepu B perioHi.

Pesynsratn SWOT-anasrisy mokasyioTs, 1110 peKpea-
MIAHO-TYPUCTUYHE PAWOHYBAHHA Ma€ 3HAYHUI I10-
TEeHI[iaJl AJIA KOMIIJIEKCHOIO IJIAHYBAaHHA Ta CTAJIOT0
POBBUTKY TypuU3MYy, BOOHOYAC ITOTpebye BpaxyBaHHA
0o0MesKeHb Ta 30BHIIIHIX PUBUKiB. BUKopucTaHHA TakuX
AHATITUYHUX TiOXOHIB crpude GLIbII e)eKTUBHOMY
YIOPAaBIIIHHIO TEPUTOPIATIBHUIMU PECYPCaMU Ta po3po0ITi
cTpareriii po3BUTKY TYPUCTUYHOI iHPpaCTPyKTypH.

BucaoBku. Omxe, pekpearliiiHo-TyprUCTHYHE patio-
HYBaHHSA PeTioHy € e(peKTUBHUM IHCTPYMEHTOM TepHU-
TOPiaJIbHOTO INTAHYBaHHA, 110 J03BOJIAE CHCTEMHO OLi-
HIOBATY 1 BUKOPUCTOBYBATU TYPUCTUUYHO-PEKPEAITITHII
moreHriag repuropii. OCHOBHI IpUHIIUIN PANOHY-
BaHHA BiIo0pPaKaOTh CKJIAOHY B3a€MOJII0 ITPUPO/I-
HUX, COI[IAJIbHO-eKOHOMIUHUX Ta KyJIbTYPHUX YHHHU-
KiB, 10 3a0e3rneuye KOMILIEKCHUHN TiOXid g0 aHaJIi3y
Ta CTPYKTYPYBaHHA pPerioHy. 3acTOCYBAHHA TaKOTO
OigXoOy M03BOJISAE He JININe BCe0IUHO BPaXOByBaTHU
HasfABHI pecypcu, ajie Ii IPOrHO3yBaTU IEPCIEKTUBU
PO3BUTKY TypucTUUHOI iH(ppacTpykrypu. [IpakTuuna
peastisalliA pesyJibTaTiB palioHyBaHHA CTBOPIOE Iiepe-
IYyMOBU [IJis1 (DOPMYBAHHSA CTPATETI CTAJIOT0 PO3BUTKY
TYpU3MY, CIIPUAE PAL[iOHAJTLHOMY BUKOPUCTAHHIO Te-
PUTOPIAJIBHUX PECypPCiB i MiABUIIEHHIO e(PEeKTUBHOCTI
YIPAaBJIIHHA peKpeariiHuMu 3o0HaMu. TakKuM YHUHOM,
PeKpearifHO-TypUCTUYHE PAiOHYBaHHA BUCTYTA€E KITIO-
YOBUM MEXaHI13MOM iHTerpariii IpHUpPoIHOTro, COIiaIbHO-
€KOHOMIYHOTO Ta KYJILTYPHOTO TOTEHIIaJly PETioHy
y TIpoIleci MJIaHYBAHHSA Ta PO3BUTKY Cepu TYPUSMY
Ta peKpearrii.
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BI1JIUB CNNEKTPAJIbHOTO CKJIAAY
LED-BUNMTPOMIHIOBAHHA HA MNMPOJII®EPATUBHY
AKTUBHICTb KJIITUH WKIPU TA HIT'TIB

THE INFLUENCE OF THE SPECTRAL COMPOSITION
OF LED RADIATION ON THE PROLIFERATIVE
ACTIVITY OF SKIN AND NAIL CELLS

UHAVH IHhUTIW

AHOTaWif. AKTYA/IbHICTb JOCTIGXKEHHS! 3yMOB/IEHO AKTUBHUM PO3LUMPEHHSM 3aCTOCYBAHHS LED-TexHoMo2ii y gepmaro-
JI02I4HIi | KOCMETO/I02IYHIi MPaKTMLi, 30KkpeMa y npoLegypax pe2eHepauii LWKipu, cTumynsuii pocty HieTis, gotoTepanii Ta
NOCTTPABMATUYHOR0 BIGHOB/IEHHS. BOGHOYAC 3A/MLLIAIOTLCA HEGOCTATHBO BUBYEHWUMM CMEKTPA/IbHO- TA §O303A/IeXHI Mexa-
Hi3MW KNITWHHOI BignoBigi Ha LED-BMNPOMIHIOBAHHS, L0 YCKAAGHIOE POPMYBAHHSI goKa30Boi 6asmn gns iozo besneyHoz0 Ta
egeKTUBHO20 BUKOPUCTAHHS. MeTa goCnigxKeHHs1 — QHAI3 BMBY CrieKTPanbHO20 ckaagy LED-BUMPOMIHIOBAHHS Ha nposige-
PATUBHY AKTUBHICTb KAITWH enigepmicy Ta Hi2TbOBOI NAACTUHM, BU3HAYMTY Bio02i4Hi eeKT B 3a1eXHOCTI Big GOBXMHM XBUI,
IHTEHCUBHOCTi Ta pexumy OfpOMiHeHHsl, a TaKox 0bfpyHTYBATM Migxogu go pauyioHanbHo20 Ta 6e3neyHo20 BMKOPUCTAHHS
LED-TexHO/02ii y MeguKo-KoCMeTo/I02i4HiV cdepi. MeTogonoaisi. BUKOPUCTAHO CTPYKTYPHO-QYHKLIOHANbHMI AHAAI3 B3AEMO-
3BA3KiB MiXX CMEKTPAbHUMM napameTpamu LED-BUNPOMIHIOBAHHS TA PeaKuielo KAITWH LKW i HieTiB. Y3a2anbHeHO pe3y/ib-
TATM eKCriepuMeHTAbHUX | KAIHIYHUX goCaigKeHb, MpoBegeHo MOpIBHSIbHY XaPAKTepUCTUKY NpoAiepaTuBHMX BigrnoBigeri
3a/1eXHO Big CNeKTPY, TPMBAJIOCTI eKCrOo3MLii, pexumMy nogadi Ta yactoTu npouegyp. Pe3ynbTartn. BCTAHOBEHO, O YepBOHe
Ta iHppavepBoHe BUNPOMIHIOBAHHS (620-850 HM) CipusOTb AKTUBALT MITOXOHgPianbHO20 MeTaboi3My Ta CTUMYAIOIOTb 1PO-
nigepayito GibpobAacTiB i KAITUH MATPUKCY Hi2TS. BUSBAEHO, IO CUHE CBITNO (405-450 HM) YNHUTL NPURHIYYBANbHWIA epekT
yepes eeHepallito AKTMBHUX POPM KMUCHIO TA GKTUBALIO AMONTMYHUX LWASXIB. [JoBegeHo, Lo 6ionoaiyHa BignoBigb KAITUH MAE
YITKO BUPAXKEHWIT §0303aNexHMIi XapakTep, Lo 0bymMoBtoe noTpeby B TouHoMy nigbopi napameTpis LED-0rMpOMiHeHHS.

BucHoBkw. PavioHanbHe BUKOPUCTAHHS LED-TexHo02ik noTpebye iHguBigyaniavii napameTpis onpomMiHeHHs 3 ypaxyBaH-
HSIM CMeKTPA/IbHOI YYTAMBOCTI K/ITUH, OTOTUMY LIKIPY TA KAIHIYHOI 3agadyi. ONTUMAbHI 3HAYeHHS! iHTeHcUBHOCTI (10-50 MBT/
cm?2), TpuBanocTi (5-15 XB) Ta yacToTv npouegyp (2-3 pasu Ha TwkgeHb) 3abe3neyyioTb nponidepatTnBHuii epekt 6e3 po3suT-
Ky NOGIYHMX peakLifi. YCTaHOBIEHO HeoOXIgHICTb YHUKHEHHS YHIBEpCanbHUX CxeM Yy CBiTaoTepanii. [lepcrekTiBu NoganbLumx
gocnigxxeHb. [lepegbayeHO po3LLUMPeHHs eKCnepuMeHTanbHoi 6a3u 1Wogo goB20TpUBAA020 BMBY LED-BUMPOMIHIOBAHHS,
YTOYHEHHS! MApKepiB KAITUHHOI POTOYYTANMBOCTI Ta po3pob/ieHHs NepcoHANi30BAHMX MPOTOKOAIB 3aCTOCYBAHHSA LED-Tepanii 3

KnouoBi cnoBa: gotoctumynsuis, pict kaiTuH, eHepais CBITAA, JOBXMUHA XBWAI, BIGHOBAEHHS TKAHWH, CBITAOBUI BB,
6iono2iuHMii edekT.

Summary. The relevance of the study is due to the active expansion of LED technologies in dermatological and cosmetolog-
ical practice, particularly in skin regeneration, nail growth stimulation, phototherapy, and post-traumatic recovery procedures.
At the same time, the spectral and dose-dependent mechanisms of cellular response to LED radiation remain insufficiently stud-
ied, which complicates the formation of an evidence base for its safe and effective use. The aim of the study is to analyze the
effect of the spectral composition of LED radiation on the proliferative activity of epidermal cells and the nail plate, to determine
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the biological effects depending on the wavelength, intensity, and irradiation mode, as well as to substantiate approaches to the
rational and safe use of LED technologies in the medical and cosmetic fields. Methodology. A structural and functional analysis
of the relationships between the spectral parameters of LED radiation and the response of skin and nail cells was used. The
results of experimental and clinical studies were summarized, and a comparative characterization of proliferative responses
depending on the spectrum, duration of exposure, mode of delivery, and frequency of procedures was performed. Results. It was
found that red and infrared radiation (620-850 nm) promote the activation of mitochondrial metabolism and stimulate the pro-
liferation of fibroblasts and nail matrix cells. It was found that blue light (405-450 nm) has an inhibitory effect due to the gen-
eration of active oxygen species and activation of apoptotic pathways. It was proven that the biological response of cells has a
clearly pronounced dose-dependent character, which determines the need for accurate selection of LED irradiation parameters.

Conclusions. The rational use of LED technologies requires the individualization of irradiation parameters, taking into ac-
count the spectral sensitivity of cells, skin phototype, and clinical task. Optimal values of intensity (10-50 mW/cm2), duration
(5-15min), and frequency of procedures (2-3 times per week) provide a proliferative effect without the development of side reac-
tions. The need to avoid universal schemes in light therapy has been established. Prospects for further research. It is planned to
expand the experimental base for the long-term effects of LED radiation, refine markers of cellular photosensitivity, and develop

personalized protocols for the use of LED therapy, taking into account the type of tissue and the target action.
Key words: photostimulation, cell growth, light energy, wavelength, tissue repair, light exposure, biological effect.

I'Ioc'ranomca npo6seMu. Y cydacHUX YMOBAX akK-
TUBHOTO TIOIITMPEHHSA CBITJIOIOIHUX [IPKEPEJT CBITIa
(LED) y mo6yTi, KocMeTosI0Ti1 Ta MEIUIINHI 3pOCTae
moTpeda y I'pyHTOBHOMY BUBUEHHI TXHBOTO 010JI0TIUHOTO
BILUIMBY Ha KUBI TKAHUHU, 30KpeMa KJIITUHU IIKipU
Ta HirrboBoi miactTuau. OcobIiMBe 3aHETIOKOEHHA BU-
kjukae Bukopucranua LED-sunipoMinoBaHHA y Ipo-
Leaypax, o mepeadavanTh TPUBAJIE a60 TTOBTOPIOBAHE
OIPOMIHEHHAM BiIKPUTUX MIJIAHOK TijIa, 0 aKTyaJIi3ye
MMUTAHHA MOYKJIMBUX HACJIIKIB JJIA KITITHHHOTO TOMe-
ocraagy, IpoJripepaTuBHOI aKTUBHOCTI Ta MOP(MOPYHK-
I[IOHAJILHOTO CTAHY eIliIepMAaIbHUX CTPYKTYP. AHaTi3
HAYKOBOI JIiTEpaTypH CBITYNUTH PO (hparMeHTapHICTh
miaxomiB 1o omiuku aii LED-BunpoMiHioBaHHA PidHOTO
CIIEKTPAJIBHOTO CKJIANY, 110 YCKJIaTHIOE (DOPMYBAHHA
ILJTICHOTO YABJIEHHA IIPO ITOTEHIIIHI PUSUKU YU, Ha-
BIAKHW, TEPAIIEBTUUHI mlepeBaru Takux BrnBiB. [Ipak-
TUYHA 3HAYYIIICTD ITi€l MPobJIeMu 3pocTae B KOHTEKCTL
1HTEHCUBHOT'O PO3BUTKY 1HAYCTpPii €CTETUYHOI MeIu-
muHU, e LED-TexHos0Ti1 IIMPOKO 3aCTOCOBYIOTHCA
y (oroTeparrii, CTUMYJIALl POCTY HIITiB, BifHOBIEHHI
IIKipU Ta JIIKyBaHHI J€pPMAaTOJIOTIYHNUX 3aXBOPIOBAHD.
HemocrarHicTh JaHUX MIOA0 MOJIEKYJIAPHO-KITITUHHUX
MeXaHi3MiB BiZITIOBI/Ii HA OITPOMiHEHHA CBITJIOmioHA-
MU Pi3HOI TOBKUHU XBUJII CTBOPIOE PO3PUBU MIiK €KC-
MepPUMEHTATbHUMHU Pe3yJIbTaTaMU Ta 1X KJIIHITHO0
iHTepmperairicto. Ile 3yMoBITI0O€ HEOOXITHICTD ITONAITE-
IIVX JOCJIKEHb 13 YiTKUM KOHTPOJIEM MapaMeTpiB
OTIPOMiHEHHS Ta BUKOPUCTAHHAM CTaHIAPTU30BAHUX
GiostoriuHMX Mopesieit. TakuM UMHOM, BUBUEHHS BILTUBY
cnekrpasnbHoro ckiany LED-BunpomiHOBaHHA Ha IIPo-
JiepaTUBHY aKTUBHICTD KJIITHH IIKipU TA HITTIB Mae
BHCOKY HAYKOBY Ta MPAKTUYHY aKTYAJIbHICTD, OCKLITBKUA
cIipAMOBaHe Ha (popMyBaHHSA J0KA30BO1 0a3u 1J1A 6e3-
evHoro Ta e)eKTuBHOro Bukopucraunaa LED-rexwo-
JIOTi#i Yy IepMAaTOKOCMETOJIOTIUHIM ITPaKTUITI.

Anaiiz ocTaHHIX DOCIIIIKEeHDb 1 mMyO/IiKamii.
Hayxogi mocitiizkeHHA, IPUCBAYEH] BIUIUBY CIIEKTPAIb-
Horo ckynamy LED-BumpoMiHoBaHHA Ha Iposidgepa-
TUBHY aKTUBHICTB KJIITUH IIKIPU Ta HITTiB, OXOILTIOIOTH
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MIUPOKUI CIIEKTP eKCIIePUMEHTAIIBHUX 1 TEOPETUUHUX
migxomiB. CrucreMaTrsaliisa HAABHUX IKepeJsl JO3BOJIAE
BUOKPEMUTH YOTHUPU OCHOBHI HATIPAMU aHAJIi3Y.

Ilepiuit HapsAM CTOCYETHCA MATEMATUUYHOTO MO-
JIeTIOBAaHHA Ta (PiBUKO-eHEPTeTUUHOI OI[IHKU BILJIUBY
LED-BunpomMiHIOBAHHA HA TKAHWHU JIIOOIUHU. ¥ POOOTI
3.10. T'orpu, C.B. ITanosa, C. M. 35ermnka Ta criBaBTo-
PiB 3aIIPOIIOHOBAHO MOJIE/Ib MOIITMPEHHA TeIIa B IIKipi
Ta CyMUKHUX IIapax MifT Ji€l0 CBITJIOMI0MHOT0 BUIIPOMi-
HioBaHHA. Mofesib Bpax0BY€OIITUYHI XapaKTepPUCTUKN
TKaHUH 1 TeILJIOIIPOBIIHICTh MK IIIapaMU, 110 T03BOJISE
IIPOTHO3YBATH JIOKAJILHUI TeMIlepaTypHuil edeKT mpu
BukopucranHi LED-mxepesn i3 pisHOUM CIIEKTpasIb-
HuM ckiaaom [1]. Teoperuuni mosiokeHHsa OyJiu 10-
TIOBHEHI eKCITIepUMEeHTATbHUMU JaHuMU A. MapriuHak
(A. Marciniak), B. Iecenncki (B. Ciesielski), M. FOmue-
Biu (M. Juniewicz) Ta cIriBaBTOpIB, AKI BUABUJIN 3MiHU
EPR-curnany B HirTAX mif BILTUBOM IIITYYHOT'0 BUIIPO-
MIHIOBAHHSA, 1[0 CBITYUTH PO €HePTreTUYHY Uy TIUBICTD
KepaTUHOBUX CTPYKTYp mo cBiwia [2]. Ilomi6uumii migxin
sacrocyBasii E. H. e I'aneeec (E. N. de Galvez), X. Ari-
nepa (J. Aguilera), M. B. me I'asieBec (M. V. de Galvez)
Ta CIIiBaBTOPH IJIA BUBUEHHA 3AJIEKHOCTI ITIPOHUKHEHHA
CBITJIa KPi3h HIrTHOBY MJIACTHUHY BiJ ii TOBIIWHU, II0 Mae
HpakTUJHe 3HaueHHA pu Bukopucrtanai LED-mxepen
y TepameBTuuHuX Mijax [3]. CykynHicTh X pesyJibTa-
TiB CTBOPIOE MEPEIYMOBU JJI PO3POOKH KOMILJIEKCHUX
MofieJsieil, 1110 BPaXoBYIOTh SAK TEILIOBY, TAK 1 ONITHYHI
PoIecH B 6araToapoBuX CTPYKTYPaX IIKIPU TA HITTiB.
ITopasbir moCTiPKeHHA TOIIIBHO CIIPAMYBATH HA Ba-
Jifaniro 6i0TeIUIOBUX MOAEJIEH in Vivo 3 ypaxyBaHHAM
(iziosoriunoi BapiaTUBHOCTI 6Gi0TKAHWH.

Jpyruit HanmpAM OXOILTIOE OI[IHKY ITUTOTOKCUYHO-
cri BunpominioBadnusa LED/UV-npucTpoisB Ha KiIiTHHU
mkipu Ta HirtiB. Y mocaimxensi A. Jlomimr (A. Lopes),
I1. Tlepeitpu (P. Pereira), I'. OumiBeitpu (H. Oliveira)
Ta CIIIBaBTOPiB IOKA3aHO, IO OIMIPOMIHEHHS JIIO/-
CbKUX KePATUHOIIUTIB CBITJIOOIOMHUMHU CyIIapKaMu
OPU3BOAUTE /10 3HUIKEHHA IXHBOI JKUTTE3NATHOCTI,
migsumeHuaApiBHEA ROS ra imgykmii amomnrosy [4].
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ITomi6oui pesynsratu HaBemeno A. CiabifbKoio-
Axyouuxk (A. Stabicka-Jakubcezyk), M. JleBaugoBcki
(M. Lewandowski), I1. ITactyxaxom (P. Pastuszak)
Ta KoJieraMu, AKi BCTAHOBUJIN 3aJIEXKHICTh 3HUKEHHA
MeTabo0IIYHOT aKTUBHOCTI KePATUHOIIUTIB BiJl iHTEH-
cuBHOCTI Ta TpuBasiocti il UV-BunpominoBaHHA [5].
E. @ign (E. Finn), JI. Oycau (L. Dussan), C. Posen-
tas (S. Rosenthal) Ta criBaBTOpH ITigKpecaInIn, 10
KJIFOUOBUM MOAUQIKYIOUNM YUHHUKOM (POTOTOKCHU-
HOCTi € TeMIepaTrypa Mif JYac OIpoOMiHeHHs, AKa ic-
TOTHO BILJIMBA€ HA CTYITIHb KJIITUHHOTO TTOIITKOKEeHHA
[6]. Hocaimrenusa K. A. Apminu [Maminsi (C. A. Ardila
Padilla), M. Biusitoni (M. Vignoni), M.II. Ceppano
(M. P. Serrano) Ta koJjier HiATBEPANIA PYyHHYBAHHSA
O1JIKOBUX CTPYKTYP YHACIIIZOK IOOYTOBOTO OITPOMiHEH-
HA, [0 IEMOHCTPY€E 03HAKK (POTOTOKCUYHOCTI HABITH
3a KOPoTKouacHoro BILTuBY [7]. CyKymHICTE ITUX TaHUX
006I'PYHTOBYE HEOOXITHICTH Y BCTAHOBJIEHHI HOPMATUB-
Hux Mesx 6esrreurnoro LED-ompoMitneHHA Ta po3podyieH-
HA 610CyMiCHUX TTapaMeTpPiB BUKOPUCTAHHSA MO0y TOBUX
CBITJIOTEPATIEBTUYHUX IIPUCTPOIB.

Tpertiit HanpAM TPUCBAYEHO BUBUEHHIO CIIEKTPO3a-
JIeKHUX e(heKTiB BUTPOMiHIOBAHHA HA KJIITUHY IIKIPH.
A. Iiom (A. Cios), M. Lenenak (M. Ciepielak), JI. IITu-
maucbkuit (L. Szymanski) Ta crriBaBTopu moBenu, 1o
CUHE CBITJIO IIPUTHIUYe Mpoiepalrito KIiTUH, TOMI
SK UepBOHE — CTUMYJII0€ MiTOXOH/IPiaJIbHY aKTUBHICTh
i mera6osism [8]. JI. A. Ilepec I'oncamnec (L.A. Pérez
Gonzéalez), M. A. Maprinec-Ilackyans (M. A. Martinez-
Pascual), E. Tonemano-Maciac (E. Toledano-Macias)
Ta KOJIETW TIOKA3aJIH, 110 KOMOIHAI[iA YePBOHOTO Ta CH-
HBOTO CIIEKTpPa y MOoeqHAHHI 3 TepOiHa(iHOM ZHUIKYE
OKCUIATUBHUM CTPeC y KEPaATUHOIIUTAX 0e3 BTPATH JKUT-
reagaraocti [9]. Hocmimxenua JI. Tagcon (L. Hudson),
E. Pampaun (E. Rashdan), K. A. Bouna (C.A. Bonn)
Ta CHiBABTOPiB IEMOHCTPYE, 110 cyKymHUit BriuB UV-,
BUAUMOTO I iH()pauepBOHOTO BUIIPOMIHIOBAHHSA CIIPU-
YUHAE 3POCTAHHA MapPKEPiB KIIITUHHOTO YITKOIYKEHH,
30KpeMa 6isikoBoro okuciieHHa Ta JHK-momkomxeHs
[10]. OrpumaHi pesysibTaTH MMiIKPECTIOI0Th BAKIIUBICTD
IOOAJIBIIION0 BU3HAUYECHHS ONTHUMAJIBHUX KOMOIHAIIN
JIOBYKWH XBUJIb, 3JaTHUX 320€3[1eYNTH TePaTIeBTUIHUI
edekT 3a MiHiMizarlil pusuKiB (poTocTpecy.

YerBepTuii HAIPAM OB’ SA3aHUI 3 aHAJIIZ0M MOJIe-
KYJIAPHUX MeXaHi3MiB (D0T006i0MOIYIIALII TA CBIT/IOIH-
nyxkoBaHux mommkomxennb. M. fHiBaryi (M. Zhivagui),
A. Xopga (A. Hoda), H. Banencyemna (N. Valenzuela)
Ta CIIIBABTOPHU [I0OBEJIH, 1[0 HABITH HETPUBAJINI BILIUB
LED-BunpoMiHIOBaHHA Bif NO0yTOBUX CYIIApOK
mosxe cnpuunauTu [JHK-mmomkomkensua i comaruy-
Hi MyTarii B Kirituaax mkipu [11]. Jx. 1. dypykaBa
(J.Y. Furukawa), P.M. Mapriuec (R.M. Martinez),
A.JI. Mopouo-Xakome (A.L. Morocho-Jacome) Ta ko-
JIeTH Y CBOEMY OTJIAMI CHCTEMATU3YBAIU MAHI IIOI0
Mmexanismie BuiuBy UV-, Bugumoro i indpauepso-
HOTO CIIEKTPIB Ha KJIITUHHI CTPYKTYPHU eIrijiepmicy
[12]. M.JI. Epuanpnec-Bysne (M. L. Hernandez-Bule),
X. Haxappo-Ponpirec (J. Naharro-Rodriguez), C. Bauui

(S. Bacci) Ta cmiBaBTopu mokasanu, mo LED-sumpomi-
HIOBAaHHA ITPU JOTPUMAHHI ONTUMAJIBHUX TapaMeTpiB
3aTHECTUMYJTIOBATH MPOJTihepalrito, MiTOTUUHY aKTHUB-
HICTh 1 3MEHIITyBaTH 3aIlaJibHy BigmoBigs [13]. . Pok
(J. Rok), 3. ¥Kemxka (Z. Rzepka), 1. KoBasbcbka (J.
Kowalska) Ta kosteru mpogeMoHCTPYBaJIH, 1110 MEIUKA-
MEHTO3HO iHAYKOBaHA (POTOUYTIINBICTD Y MEJIAHOITUTAX
CyTTEBO MMiaABUIIyeThCA pu orpoMitenai UVA/UVB, mo
BEKAa3ye HA HeoOXiTHICTH BpaxyBaHHA (DapMaKOJIOTTUHOI'0
KOHTEKCTY ITif] Yac CBITJIOTEPAIIEBTUUHUX TIPOIETYP
[14]. A. Py6io (A. Rubio), A.T" Iccmep (A.H. Issmer),
A. Bapb6apo (A. Barbaro) Ta cmiBaBTOpu 3aIIpomOHY-
BaJIM BUKOPHUCTOBYBATHU 1HTEHCUBHICTH YJIBTPACIIA0-
KOT0 (DOTOHHOTO BUMIPOMIHIOBAHHA AK MOTEHIINHUIA
IHAUKATOP KJIITHHHOTO cTpecy micisa LED-ekcmoaurii
[15]. CykymHicTb IIUX JaHUX CBIIYUATH IIPO TIIUOO0KI MO-
JIEKyJIAPHI e(PeKTH CIeKTPaIbHOTO CBITIa Ta migKpec-
JII0€ HeoOXiTHICTh KOMILJIEKCHOT'O HigX0Iy I0 OIliHKH!
Hioro 6esrneku, 1o IoeaHye oTo0i0(isuUHI, FeHeTHUHI
Ta Merabosriuni Mmapkepu. [IpostiepaTrBHa aKTUBHICTD
KJIITVH IIKiPU Ta HII'TiB BUABJIAE BUCOKY UYTJIUBICTH
Ilo cuektpanbHoro ckiany LED-sunpominioBaHHsA, a HA-
YKOBI [JaHl BKA3yIOTh Ha MOKJIMBICTD AK CTUMYJTIOIOUNX,
TaK 1 IUTOTOKCUYHUX e(EeKTIB 3aJIe’KHO BiJl JOBKUHUI
XBIJT, IHT@HCUBHOCTI, TPUBAJIOCTI [Iil TA CYymyTHIX (i-
310JIOTIUHUX 1 (DAPMAKOJIOTIUHUX YHHHUKIB.

Buninenus HeBupillleHUX paHillle YACTUH 3araJIbHOT
npobsiemu. ITompu 3HaUHMI IIporpec y BUBUEHHI BILIU-
By LED-BunpomiHoBaHHA Ha 6i0JI0TiUHI TKAHUHU, 3a-
JIUIIAIOTHECA HEBUPIIIEHUMU HU3KA BAYKIIMBUX ACIIEKTIB.
HemocraTHb0 crcTEeMATH30BAHO CIIEKTPAJIBHI XapaKTe-
puctuku LED-mxeped, 1110 3acTOCOBYIOTHCA Y AepMa-
TOJIOTIT Ta KOCMETOJIOTI1, Ta iX 3B’'AB0K 13 KOHKPETHUMU
oiostoriunnmu edperramu. OOMeKeHo JOCITiIKEeHO BHY-
TPINIHBOKJIITHHHI MEXaHI3MU PeryJArii mpoJtidgepa-
i1 miJ giero cBiTJIa, 30KpeMa pPoJib MITOXOHIPiaIbHUX
IIPOITECiB, OKMCHO-BITHOBHOI PIBHOBATH Ta CUTHAIBLHUX
KackajiB. BifgcyTHi y3arajbHeHi JaHi 00 3aJIesKHOCTI
KJIITUHHOI BiAHOBiAI BiJi iIHTEHCUBHOCTI, TPUBAJIOCT1
Ta YaCTOTU OIPOMiHEHHA, & TAKOX UiTKi IIPOTOKOJIU
6esneunoro Bukopucrauusa LED y mporemypax ajisa
MIKIPY Ta HIT'TIB 3 ypaxXyBaHHAM 0610JI0TIUHUX PUSUKIB.

3ampomoHoBaHe IOCITIKEeHHSA CIIPAMOBaHe Ha 3aTI0-
BHEHHS I[UX IIPOTaJINH ILITXOM KOMILIEKCHOTO aHAJi3Y
criekTpanbHuX BaactuBocteii LED-BunpomMiHioBaHHA,
BUBYEHHA HOT0 BIUIMBY HA BHYTPIIIHLOKIITUHHI ITPO-
IeCU Ta BUSHAYEHHSA ONITUMAILHUX ITapaMeTPiB OIpPo-
MiHEHHSA JIJIA [TOCATHEHHA TePareBTUIHOr0 e(eKTy 6e3
ITKOMM JJ1A TKAaHWH. Po3po6Ka HAYKOBO 00T PYHTOBAHUX
pekoMeHOaIliil T03BOJIUTh CTBOPUTU CTAaHOAPTU30BA-
Hi Ta mepcoHasrizoBaHi mpotokosau LED-tepamii, 1o
OiABUIUTD 11 0e3meKy i e(eKTUBHICTb Y MeqUKO-
KOCMETOJIOTIUHIN ITPaKTHUITI.

dopmysroBaHHSA IIiJI€H cTaTTi (IIOCTAHOBKA 3aB-
JaHHA)

Mera crarTi — amasis BIJIUBY CIIEKTPaJILHOTO
cxiany LED-BunpomiHoBaHHA Ha OposiidhepaTuBHY
AKTUBHICTD KJIITUH IIKipU Ta HIiITiB.
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3aBmaHHA CTATTI:

1. HocignTy BHYTPIIIHBOKJIIITUHHI MeXaHi3MU
perysiarii mpostideparrii i BruinBom LED-Bumpomi-
HIOBaHHA, 30KpeMa PoJib MITOXOH/IPiaJbHUX ITPOIIECIB,
OKKCHO-BI[THOBHOT'0 0aJIaHCy Ta CUTHAJIbHUX IIJIAXIB.

2. OxapakTepu3yBaTH MOTEHITIHI 6i0JI0TiuHI edek-
TU 3aJIeXKHO BiJl ITapaMeTpiB OIpOMiHEHHA Ta 00T pyH-
TyBaTH IIPAKTUYHI ITiAX0OU 10 H10T0 6€3IIeUHOr0 3aCTO-
CyBaHHSA y MeIUKO0-KOCMETOJIOTIUHii cepi.

3. BusraunTu 3ay1eKHicTh KIIITHHHOI BIAIOBIIl Bif
napaMeTpiB OIpPoMiHeHHs (IHTeHCUBHOCTI, TPUBAJIOCTI,
YaCTOTHU EKCIIO3UIIT).

4. BuaBuTH; KIIF0YOBI Tpo6sIeMu Ta 6i0JI0TiUHI PU3H-
KH, TI0B’A3aHi 3 BukopuctanaaM LED-surnpoMiaoBanHsA
y IIPaKTUIIl JOTVIAAY 34 IIKIPOI0 Ta HIITAMU.

5. CopmystroBaTy peKoMeHIAallil 11010 PaIlioHaIb-
Horo 3acrocyBanuAa LED-TexHooriii 3 ypaxyBaunHAM
CITEKTPAJIBHOT UYTIUBOCTI KJIITUHHUX CTPYKTYP.

Buxaan ocaoBHOro marepiany. CrnexrpanbHi
xapakrepuctuku LED-BunpomiHoBaHHA BigirpawoThb
KJIFOUOBY POJIb Y BUBHAUEHHI MO0 610JI0TIUHOT aKTUB-
HOCTI [ifJ Jac BIUIUBY Ha TKAHWHU IIKipU Ta HIrTiB.
Y nepMaToJiorii Ta KOCMETOJIOTII TIepeBaKHO 3aCTOCOBY-
IOTBCA BY3bKOCMYTOBI [IKepeJia CBiTjIa, AKI BUITPOMIiHIO-
0Th Y MEXKAaX BUUMOTO Ta OJIMKHBOT0 iH(ppauepBoOHOTO
crrekTpiB. J{oByKuHAa XBUJTI 3yMOBJIIOE TJIMOMHY IIPOHUK-
HEHHSA Y TKAHWHU, a TAKOK THUII KJIITUHHOI BiIOBIII —
BiJl cTUMYJIALHI IIpoJridpeparrii 4o 3aIlyCKy AIlOIITo3y
a6o mpoTusanaabHuX edekriB. A mocATHeHHA Te-
PAIeBTUYHOIO 200 KOCMETUUHOT0 e)eKTy BAIKIIMBUMU
€ He JIMIIE CIIEKTPAJIbHI HapaMeTpu, a U MIiJIbHICTb
MOTOKY eHepTil, pesKuM rmoaadi ceitTia (iMIyJIbCHUN Un
OesmepepBHUIT) TA TPUBAJIICTD €KCITO3UITil (TabJt. 1).

Y mepMAaTosIoriuHii i KOCMEeTOJIOTTUHIM TPaKTULIl BU-
0ip cnekrpaJsibHOro miamnasoHy LED-sunpomiHoBaHH:A

3OIICHIOETHCA 3 YPAXyBaHHAM CIIEIIU(PIKN I1JIbOBUX
TKAHWH, 0a’KaHOTO0 KIIIHIYHOTO e(eKTy Ta iHOUBILY-
aJIbHUX ocobJimBocTell marienra. Hanpuknan, dgiosie-
TOBO-CUHE CBITJIO, AKE ITePEBAKHO i€ y TOBEPXHEBUX
mapax ermigepmicy, 3abesmneuye BUpaKeHUN aHTUMI-
KpoOHUI e()eKT 3aBOAKHU 30ATHOCTI IHAYKyBaTu (o-
TONWHAMIUHE YTBOPEHHA aKTUBHUX (DOPM KUCHIO, IO
VIIKOMKYIOTh 0akTepianbHi Kirituau [4]. Ie mosBomse
3MEHIIIYBAaTU 3aNaJIeHHA 0e3 3aCTOCyBaHHA aHTHUOI-
OTHKIB, 110 0COOJIMBO BAXKJIMBO Yy PE3UCTEHTHUX (Op-
Max akHe [8]. CBiTyi0 cepeqHBOro miarasoHy (3ejiexe
Ta KOBTE) Mae 00MeKeHy TJIMOWHY ITPOHUKHEHHSA, IPO-
Te TIO3UTUBHO BILIMBAa€ HA TOHYC KAIJIAPIB, 3HUIKYE
BUPAYKEHICTh CyOUHHOI CITKHM TA MIrMEHTHUX IUJIAM.
Horo e(eKTH OB’ ABYIOTh 13 MOYJIALICI0 BUBIILHEHHA
ricraMiHy Ta HOCHUJIEHHAM JIOKAJBHOTO J1iMQOBiATO-
Ky, II10 CIIpUs€e 3MEHIIEeHHI0 HaOPAKIIOCTI Ta MOJIIIIIIIEH-
HIO 3araJIbHOT0 KOJIBOpY IKipu [3, ¢. 1269-1270; 10,
c. 3875-3876]. Hait6inpIiny yBary B KIiHIUHIN (oTO-
Teparii TPUIIAI0T, YePBOHOMY Ta iH(ppauepBOHOMY
CIIEKTpaM, sIKi MaIOTh HAWBUIIY TPOHUKAIOUY 3IaTHICTh
1 BBAEMOIIIOTH 13 MITOXOH/IpiaILHUMU XpoMOodopamu —
Hacammepen iuroxpomoM C-oxcupasoro. Le zamyckae
Kackaj 010CTUMYJIAMIIAHUX ITPOIECiB: MigBUIIEHHA
piBaHA AT®, akrusartito mpoJtideparrii ¢iopodaacTis,
CTUMYJIAI0 aHrioreHesy. Taki edekTu JiexaTh B OC-
HOBI Teparrii XpOHIYHUX PaH, KOPEKIlil (poTocTapiHHA,
a TaKoK BUKOPUCTOBYIOTHC JIJIS BiTHOBJIEHHS HIiI'ThOBOI
IJTACTUHU TiCJIA TPAaBM YU arpeCUBHUX KOCMETUYHUX
oponenyp. ¥ KJIiHIYHIA DPAKTUIl YEPBOHUU CHEKTP
YacTo0 KOMOIHYETBCA 3 Me30TepaIlier, MiKpOHIJIIHIOM
a60 XIMIYHUMU TUTIHMAMHY [JIA MABUIEHHS perewHe-
pamiffHUX IPOIIECIB.

LED-BunpoMmiHoBaHHSA, 3aJI€KHO BiJl JTOBKUHU
XBUJIi, 30aTHe BILIMBATHA HA KJIITUHHY IIPOJIi(lepalrito

Tabnuys 1

Cnexrpanbhi giamazonn LED-BUnpoMiHIOBAHHSA, IO 32CTOCOBYIOTHCA
Y LIKipHO-KOCMETOJIOTiuHil mpaKTHIli, Ta ixX 6GiosoriuHi ehexTn

Hiamazon Kouip Bunnpominio- Imu6uua OcHoBHi 6GiostoriuHi Tunosi xKrimiuHi
XBWJIb, HM BaHHSA IPOHUKHEHHSA edexTn 3aCTOCYBaHHSA
405-450 ®DiosreroBuii / cuHii 0,5-1 Mmm AnTubakrepiasbHa gifd, JlikyBauHA akHe, (hoTOmE3IH-
3MEHIITeHHA TTPOAYKITiT dexrria
ceOyMy, IIPUTHIYeHHA
Propionibacterium acnes
520-550 3eJieHn ~1 MM 3MeHIIIeHHA ITirMeHTAallii, Kopexriia rinepmirmenrarrii,
3aCIOKIAINBUHA eeKT BUPIBHIOBAHHA TOHY IIKipU
580-600 JKosruii / 6ypurruso- 1-2 Mmm TTominmennsa Mikporupky- | YcyHeHHA HaOPAKIB, po3ria-
BUI nAii, CTUMYIALIA JIiM- IKEHHSA IIKipu
dompenaxy
620-660 Yeprouwuii 24 MM Crumysisamia mpostidepartii | OMosomxeHHA, 3ar0€HHA TKA-
¢ibpobiracTiB, aKTUBAIA | HUH, CTUMYJIALA POCTY HIITIB
CUHTE3y KOoJIareHy, IIPOTH-
3arnajibHa g
800-850 IadpauvepBonuit >5 MM CrumyJtAaiia riimboKol Perenepairis TkanuH, 3MeH-
MIKPOIIMPKYJIAILL1, 3HE60- LIeHHA M A30B01 HAIIPYTH
JIIOBAJIbHA 1A

Jorcepeno: chopmoBaHo aBTopoM Ha miacTasi [3, c. 1268-1270; 4; 5; 8; 9, ¢. 4-6; 10, c. 3875-3876; 12, c. 2-5]
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yepes aKTUBAII0 MITOXOHIPIAJIBHUX XPoMOQOpiB, 1Ie-
penycimM uToxXpoMy c-okcuaasu. Ilormuuanusa poToHIB
1HIIII0€ KacKay peakiiii: migsuineHHs mpoaykirii AT,
MOYJIAIII0 OKMCHO-BITHOBHOTO 0ajlaHCy Ta 3aJIyuyeH-
HA CUTHaAJIbHUX nUIaAXiB, 30kpeMa PI3K/Akt, MAPK
a60 NF-xB. Yuacaimok 1150ro 3MiHIOETHCA OUHAMIKA
KJIITUHHOTO ITUKJIY, IHTeHCUBHICTh ITOLJIy Ta IIBUJI-
KicTh pereHeparrii. Biosoriunmii ed)eKT BU3HAYAETHCA
He JIUIIIe CIIEKTPOM, a I iIHTeHCUBHICTIO Ta TPUBAJIICTIO
BILJIUBY, 110 3yMOBJIIO€ PiBHOCIIPAMOBAHY KJIITUHHY
BIATIOBITbL — Bif 6i0CTUMYJIAII A0 amorTody (Tadst. 2).

Y mpaxkTuuHOMY KOHTEKCTi uepBoHe (630—-660 M)
Ta oimsxHe iHppauepBore (800—850 um) LED-Bumpomi-
HIOBAaHHA IITUPOKO 3aCTOCOBYETHCA Y IIpoIieaypax oioc-
TUMYJIAII ITKIPU, CTUMYJIIOIOUN CHTEe3 KOJIareHy, IIPH-
CKOPIOIOYY 3aT0eHHA Ta 3MEHIIIEHHA 3amajieHHA. Takuit
e(peKT 3yMOBJIEHUII aKTHUBAIli€l0 MITOXOHAPiaJIbHOL
€HEePrompOIYKINI Ta CUTHAJILHUX KacKaJliB, AKI peryJio-
IOTH IIpostidepariito Ta BiIHOBJIEHHA KJIITUH. S0KpeMa,
Yy IepMaToOKOCMETOJIOTii YePBOHE CBITJIO 3aCTOCOBYIOTH
ITicJisA JIagepHux uuTigyBaHb, OiTiHTIB a60 Me3oTeparii
JIJ1A 3MEHIIeHHA Tepioay peabiiTallii Ta 3amodiranisa
opmyBauuo ¢idposy. ¥ chepi qoriAdy 3a HIITAMUA
LED-BunpoMiHIOBaHHA BUKOPUCTOBYIOTH JIJIA ITPUCKO-
PEHHA POCTY HITTHOBOI IJIACTHUHMU ITiCJIA MiKPOTPaBM
a00 3HATTA MITYYHUX TOKPUTTIB — 3aBOAKHN aKTUBI3aIli1
Tpodiky Ta IpostipeparuBHOI 3maTHocTi MaTpukcy. Cu-
Hili criekTp 36epirae epeKTUBHICTL Y KOHTPOJI MiKpoO6-
HO1 hJI0pY Ta MIPUTHIYEHH] 3aIaIbHUX TPOIIECIB, OMHAK
notTpebye 00epeskHOr0 3aCTOCYBaHHA Uepes 3IaTHICTh
IHIyKyBaTU OKUCHUM CcTpec y pasi HaAMipHOT'0 OIIPOMi-
HEeHH. 3eJIeHe CBITJIO JEMOHCTPYE ITOMipHY 0i0JI0TIUHY
AKTUBHICTD, CTA0OLTI3yI0UN PEIOKC-TOMEOCTas i ITOTeH-
IMIMHO BHMKYOUN PEAaKTUBHICTD TepPuyTINBOI IIKIPH.
Takum unroMm, LED-BunpomMiHOBaHHA pO3rIAOA0ThH
SK TIEePCIIeKTUBHUI 1HCTPYMEHT 06e3MeIuKaMeHTO3HOT
MOYJIAINT KITITHHHOT AKTUBHOCTI 32 YMOBH PETEJILHOTO
KOHTPOJTIO TTapaMeTpPiB eKCIIO3UIIil.

ITapamerpu LED-onpomineHHA, Taki AK iHTeH-
CUBHICTH, TPUBAJICTH TA YACTOTA, CYTTEBO BILJIUBA-
I0Th Ha XapakTrep KJITHHHOI Bigmosigi. Hagmipua
7103a MOXKe BUKJIUKATU oTocTpec abo amomTos, To/al

AK ONITUMAJIbHI 3HAYEHHA CTUMYJIOIThH IIPoIidepariito
Ta pereHepartiito. bBioJioriuna fis cBiT/Ia Mae 10303aJI€K-
HUN Xapakrep, 0 TIKPecoe Heo0XiJHICTh TOUHOTO0
HaJIANITYBAHHA PEKUMY OTIPOMIHEHHS Yy TepaneBThY-
Hi¥ Ta KOCMeTOJIOTiuHiil mpakTutl (tadJt. 3).
Kniniuuwuit epexr LED-punpomMinoBanHA BU3HAYA-
€THCSA He JIUIIE CIIEKTPOM, a HacaMIlepe mapaMeTpamMu
oro moiavui — iHTeHCUBHICTIO, TPUBAJIICTIO €KCITO3UITi1
Ta yacToTor mporenyp. IloeqHanHs 1ux YUHHUKIB (op-
Mye J103y CBITJIOBOI €Heprii, AKy IIOIVIMHAE KJIITUHA, I,
BimmmoBimHO, hopmye ii Giosoriuny Bigmosigs [13]. Ha-
IIPUKJIA, 34 HEIOCTAaTHBOI iIHTeHCUBHOCTI (<5 MBT/cM?2)
KJIITUHU He JTOCATAI0TH TIOPOrY (DOTOCTUMYJIALIII, 1 TIPO-
micepariisa sanauinaerbesa Ha 6azopomy piBHI. HaBmaku,
HagMmipHe onpominenusa (>100 mBt/cm2 a6o >30 xB/
cearc) CIPUYHNHSAE TIIePaKTUBAIII0 CUTHAIBHUX KacKa-
IiB, 110 MOKe IIPU3BECTHU OO0 OKCHUIATHUBHOTO CTPECY
Ta amomTosy. ¥ mobyropux LED-mackax Tumosa 1mo-
MUJIKA — OIIPOMiHeHHs moHayn 20 XBUJIWH IIogHA 6e3
ypaxyBaHHs (DOTOTHUITY MIKIPH, TOBIAHY eTiiepMicy uu
iguBinyanbHoi uyTimBocTi [4]. Takuii pexxum spar-
HUM BUKJIUKATA (POTOUYTIUBICTH, MiKpO3amajieHHsA
a60 e()eKT «3BUKaHHA» — BHKEHHA KJIITUHHOI pPeakKIlii
Ha ctumya [7, c. 185-189]. ¥V kmiHiuHI IPAKTHII ITI0
mpobJieMy BUPINIYIOTH Uepes MomepenqHii (DOTOTHILY-
BaJILHUI aHaJIi3 T4 3aCTOCYBAaHHSA IIPUCTPOIB i3 pery-
JLOBAHUMHU HapaMeTrpamMu (IHTeHCUBHICTb, IMITY IbCHUMA
pe:xuM, yac fgii). A moran 3a HIrTHOBOIO ILJIACTH-
HOIO, 30KpeMa ITicJid 3HATTA T'eJIeBUX IMOKPUTTIB abo
PU MiKPOTIOIIKO/PKEHHAX MATPUKCY, OTITUMAIBHUM €
OIPOMiHEHHA TPUBAIICTIO 8—12 XBUJIVH i3 4aCTOTOXO
2—-3 pasu HaA TWKAEeHb. [lepeBullieHHA peKOMeHI0Ba-
HOT0 Pe:KUMYy He MPUCKOPIOE pereHeparrio, a IopyIirye
BHYTPIITHBOKJIITUHHIHN roMeocTas [9, c. 6], 110 mposs-
JIAETHCA SHUKEHHAM MeTab0JIIYHOT aKTUBHOCTI KJIITUH
1 CIIOBUTLHEHHAM YTBOPEHHSA HOBOI HiTTHOBOI ILJIACTUHU
[7, c. 188—-190; 14]. BukopucranHa MOIyJIbOBAaHUX a60
IMITYJILCHUX PEKUMIB T03BOJISAE 3MEHIIIUTHU TEILJI0OBE
HaBaHTAKEeHHA Ha TKAHWHU, OMHOYACHO ITiATPUMY0UN
e(hekTUBHY aKTHBAIlI0 KIITHHHUX perenTopis [13], ugo
0CO0JIMBO BAKJIMBO Y TAITICHTIB 13 ITiIBUIIIEHOI0 Ty TIIHU-
BICTIO IIKIPY YW ITOPYLUIEHHAM MIiKPOITUPKYJIIALIL.

Tabnuysa 2

BuyTpimHboKIITHHHI MexaHiaMu nposideparnBHOI BigmoBimi
Ha LED-BunpoMiHoBaHHSA pi3HOTrO CIIEKTpa

KirogoBi kiaiTnaHL

Cnexrp (HM) . .
Mimeni

MiroxoHapiansHa
BigmoBigb

Curnasibui nutaxu | Biosoriunuit epexr

405-450 (cune) NADPH-okcugasa,

KJIITUHHI MeMOpaHu

Tenepairis ROS, momipuwmit
OKCUIATUBHUI CTpec

MAPK/JNK, p53 AnTuMikpobHa i,

MOXKJIMBUM aIlOITO3

520-550 (zestene) | OaBorporeinm, aHTH-

OKCHUIAHTHI (DepMeHTH

Crabijisairia peqoxc-cTaHy

ERK1/2 Jlerka crumynAIisa

mpostideparrii

620-660 ITuroxpom c-oxcupasa, | ITigpuinenus ATO, sHmkeH- PI3K/Akt, NF-xB Axrusairisa nposidge-
(uepBone) SOD2 HA OKCUIATUBHOTO CTPECY pariii, pemaparisa
800-850 (1Y) IMuroxpomu, kambiiesi | ['muboka crumysisaiisa enep- | Ca? -zanesxui kacka- | I[IpuckopeHHs pere-

KaHaJIN TEeTUYHOT'0 06MiHY ou, TGF-( Hepalii, CTUMYJIALILA

aHTioreHes

Ircepeno: chopmoBano aBTopoM Ha miacTasi [6, c. 551-556; 8; 9, ¢. 5-6; 10, c. 3876; 11; 12, c. 2-6; 13]
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Tabnuys 3

Bruiue napamerpie LED-onpominenHs Ha 6i0/I0riyHy BigmoBigs KJIITHH emigepMicy
Ta HirTb0BOI INIACTHHH

ITapameTtp OnarumansHe Biosoriuna Bigmosigs
. Huspke sHaueHHA Bucoxe sHaueHHA .
OIIPOMiHEHHA 3HAYEHHA KJIiTHH
IarencusHicTh <5 10-50 >100 CTuMyJIALIA <> TaJIbMyBaHHA
(MmBr/cm?2)
TpuBaicTs eKcIIo- <1 xB 5-20 xB >30 xB Hepnocrarwuiit epexr <> doro-
3UIIIL cTpec
Yacrora mpouenyp <1 pas/TmxneHb 2-3 pasw/Twxaens | Ioxgua abo Kiibka Haxonuuenus edexry <>
pasiB Ha JIeHb IeCEeHCUTU3AITIA
Pesxum ompominen- | ImmynbcHuit Huseroi | Besmepepsruit a6o | ImmysbcHuit Bucokoi| M’sake crumystioBaHHSA <>
HA 4acToTH MOYJIOBAHUH 4acToTH HecTablJIbHA peaxiiia

Jorcepeno: chopmoBano aBTopoMm Ha miacrasi [1, ¢. 28-31; 2, ¢. 288-289; 4; 5; 6, c. 553-558; 7, ¢. 183-190; 13]

ITonpu mupoke BupoBamienuda LED-sumpomitio-
BaHHA y IePMAaToJIOTii Ta KOCMETOJIOT1, iCHye Hpo-
0sieMu, 110 00MEIKYIOTH iX OeslleuHe Ta e(peKTHUBHE
Bukopucrauasa. OgHie 3 KJIIIOUOBUX € BiCYyTHICTH
CTaHAPTU3Allil TapaMeTPiB ONPOMiHEHHA: y O1JIbIIIO-
CTi IIPOIlelypP He perjiaMeHTOBAHO ONTHMAJIBHI 103U,
TPUBAJTICTD, YACTOTY Ta PEXKUM BILJIUBY, 1[0 TIPU3BOIUTH
110 HEPIBHOMIPHO1 KJIIHIYHO1 e(DeKTUBHOCTI Ta MiIBUIILYE
pusuk Hebaxkanux peakiriii [13]. OcobauBo e crocy-
erbesa mooyroBux LED-npucTpoiB, AKki uacto 30cTo-
COBYIOTH 0€3 ypaxyBaHHSA (DOTOTHUILY IIKIPUA UM CTAHY
HirThoBO1 mactunu [4]. IlepeBuilieHHA TOIyCTUMOL
IT03U CIPUYUHSAE OKCUTATUBHUN CTpecC 1 MOopyIIeHHsA
PeIoKC-TOMEeOCTasy, 10 MOKe MOIIKOKYBaTH KJIITHHHI
CTPYKTYPH, BHIIKYBATHU KUTTE3NATHICTE KIIITHUH Ta 3a-
myckatu amnonTos [6, c. 551-556; 9, c¢. 5-6]. s k-
THUH HIITBOBOTO MATPUKCY IIe 0COOJIMBO HEOEe3meuHo,
OCKLJIBKY HAJJIUIIKOBE OITPOMIHEHHSA MOXKe YIIOBiJIb-
HUTH PiCcT HIrTA ab0 BUKJIUKATHU Horo aedopmarrii [2,
c. 288-289; 7, c. 183-190]. Ille omHiero mpo6IEMOIO €
HeceJIeKTUBHICTh BILTUBY: LED-ommpomineHHs He pos-
pisHsAE 3MOPOBI Ta MOTEHITIHHO 3MiHEeHI KJIITUHHU, IO
CTBOPIOE TEOPETUYHUN PUBUK aKTUBAIil IIpeHeoyac-
TuuHUX ejieMeHTiB [11]. Ilomupenum yckiagHEeHHAM €
(orocercubimizyroui peakii mpu noenuauuai LED-mpo-
Heayp 3 MequKaMeHTaMu a00 KOCMETHTIYHUMU 3ac00aMMU,
AKI MABUIIYIOTh YYTIIUBICTD 10 cBiTyia [14], 1110 Mosxke
CIIPUYWHUTY JIOKAJIbHI 3alajieHHsa, mirMeHTaIlio abo
MIBUIIIEHHA Yy T/IMBOCTI TKaHuH [7, ¢. 186-189]. Oxpim
IBOT0, BiICYTHICTH JOBrOTPUBAJINX NOCIIPKEHD IIIO0
BIUTMBY CBITJIOBOI CTUMYJIAIl HA T€HETUYHY CTAGLIb-
HICTb 1 KIIITUHHUH IUKJI He J03B0JIAE IIOBHICTIO OIIHI-
TH BifjajieHi PUSUKH IIPU PETyIAPHOMY 3aCTOCYBaHHI
LED y 30oHax 3 BIUCOKOIO ITPOITihe pATUBHOK aKTUBHICTIO.

PamnionansHe 3actocyBanHa LED-rexnoJsoriii
Yy IepMaToJIOTIYHUX Ta HITTHOBUX IIPOIEAypax II0Tpe-
0ye BpaxyBaHHA CHEKTPAIBHOI UYTIUBOCTI KIITHUHHUX
CTPYKTYD, 1[0 BU3HAUAE VINOWHY ITIPOHUKHEHHS CBIT/IA,
IHTEHCHUBHICTH 010JIOTIYHOI BiAMOBIi Ta IPOQLIEL eeKTy.
Yepsowne (620—660 uM) Ta 6mkHe iHPpagepBore (800—
850 HM) BUIIPOMIHIOBAHHSA € HAHOLIBII e()eKTUBHUMU
IUIA CTUMYJIALIT ITpoJTipeparii, ITOCUIEHHS MIKPOLIVp-
KYJIALI Ta akTUBAIlil MiToXoHApiagbHOro oominy. ITi
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MTiarazoHu JOITUTEHO 3aCTOCOBYBATH y IPOLIEAypax 3aro-
€HHS, BITHOBJIEHHA MIKIPHU ITiCJIA arpeCUBHUX BTPYUYaHb
1 cruMystALii pocty HirtboBol ruiactuau. CHUHE CBITIIO
(405—450 uMm), sBaskaroun HA H0T0 00MEKEeHY IVINOUHY
OPOHUKHEHHA Ta BUPAKEeHY aHTUMIKPOOHY JIi10, PEKO-
MEHJ0BaHO BUKOPHUCTOBYBATH IIPU JIIKYBAHHI I0BEPX-
HEBUX 3allaJIbHUX CTAHIB, HAIPUKJIA[ aKHe, ajie 3 00-
MEKEeHOI0 TPUBAJIICTIO Ta IHTEHCUBHICTIO Yepes3 pUsuK
(hoTocTpecy. 3acTocyBaHHs yHIBEpCAJTIbHUX ITPOTOKOJIIB €
HEeMOIJIBHUM: TapaMeTPU OIPOMiHEHHA CJIiJT aJalTOBY-
BaTH 10 KOHKPETHOI 610JI0TIYHOI 3a1adi, CTAHy TKAHWHH,
(hoTOTUITY IMIKIPH TA YYTIUBOCTI 0 (POTOHHOI eHeprii.
OnTuMasibHI HapaMeTpy IJis CTUMYJTIOIUNX e(eKTiB
y mesxax 10-50 mBt/cm?, excriosuiria 5—15 XBusvH, yac-
TOTa He 6iIblIe 3 IIpoIeAyp Ha TIKAeHb. IMIyibcHIN
PEKUM TIepeBaKHO PEKOMEHIOBAHUI JIA IAIli€HTIB
3 TIIBUIIEHOI0 YYTIIUBICTIO a60 HA eTarrl BiTHOBJIeHH
HicJA MIKIPHUX ITOIIKOMKEeHDb. Y MOIVIAML 32 HITTAMU
MIOITLIBHO OOMEsKUTH BILUIUB KOPOTKUMH Kypcamu (7—10
CEeaHCIB), MOEAHYIOUN OITPOMIHEHHSA 3 JKUBIJIBHUMU IIPO-
neqypamu A Marpukcy. CrcreMaTndHe TepeBUIIeHHS
O3YBAHHA YU CIIPOOU «IIPUCKOPUTU e(PEeKT» MOXKYTh
CIIPUYWHUTH 3BOPOTHUII pPe3yJbTaT yepes JeCeHCUTH-
3arrifo periernTopis. g qoManrHbOro BUKOPUCTAHHSA
LED-nipucTpoiB peKOMEHAYETHCA CYyBOPO JOTPUMYBa-
TUCH 1HCTPYKIII BUPOOHUKA, HAJAIOUN IIepeBary Mo-
IesnAaM 13 BOyZOBAaHUM PeTyJIATOPOM 1HTEHCHBHOCTI
Ta TaiiMepoM. 3aIpoBaKEHHSA IEPCOHATIZ0BAHUX CXEM
LED-reparrii 3 ypaxyBaHHAM CIIEKTPAJIBbHOL Iil, TUILY
TKAHWUHU TA METU BTPYYAHHA MO3BOJIUTH MiABUIATH
e(eKTUBHICTD TIPOIEAYP, SMEHIIIUTH PUBUK TTOGIUHUX
edekTiB 1 3a0e3reunT CTa0lJIbHUN, JOBrOTPUBAJIIA
pesysbTaT 6e3 IMoPyIIeHHA KIIITUHHOT0 TOMEeOoCTasy.
BucHOBKH Ta IEePCHEKTHBHU MOJAJIBIINX TO-
CIaIKeHb. Y X0l JOCIIIKEeHHA BCTAHOBJIEHO, II[0
mpoJtiepaTBHA aKTUBHICTh KJIITUH IIKIpUA Ta HIrTIB
3aJIEKUTD Bif crekTpaabHoro ckjiaay LED-Bumpomi-
niopauusa. YepBone (620—-660 uMm) Ta indgpadyepBoHe
(800—850 HM) CBITJIO CIIPUAIOTH AKTHUBAII MIiTOXOH-
npianbHUX 1porecis, cuatedy AT® ta cTumynAmii
perenepairiii, Toai Ak cuHe (405—450 HM) 3yMOBITIOE Te-
Hepartiiro ROS Ta npurniuye mpostidepalrio uepes akTu-
BAIIi0 IPOATIONITHYHNX CUTHAIBHUX Kackais. Edexru
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OTIPOMiHEHHSA BUABUIINCA J0303AJIEIKHIUMIU: OTUMATBHI
napamMeTpu (iHTEHCUBHICTb, TPUBAJIICTh, YACTOTA €KC-
TO3UIIi1) aKTUBYIOTH KJIITUHHY BiAIIOBIIb, TOMI AK HIEpe-
BUIIEHHA TOPOTOBUX 3HAYEHB CIIPUUUHSAE (DOTOCTPEC
i ranemye mporecu pereneparyi. Cepeq KJIIIOU0BUX
npobJyieM BHOKPEMJIEHO BiICYyTHICTh CTaHIapTU30Ba-
HUX IIPOTOKOJIiB, PUSUKU HEKOHTPOJILOBAHOTO BILIUBY
y 1106y TOBHX YMOBax, (poToCeHCHO1II3yI0Ui peakKIlil IIpu
MOeqHAHHI 3 MeBHUMH (papMaKOJIONIYHUMU 3ac00aMu,
a TaKOoXK HeI0CTATHICTh JOBrOTPUBAJIUX IOCIITKEHD
oo 6esIleKy II0BTOPHOI'0 OIMpoMiHeHHs. BeraHosie-
Ho, 1m0 LED-BunpomiHIOBaHHA /i€ HECEJIEKTUBHO, 1[0
CTBOPIOE TIOTEHITIHI PUBUKN aKTHUBAIlil ITATOJIOTIUHO

3MiHEHUX KJIITHH. ¥ 3B’A3KY 3 IIUM PeKOMEHI0BaHO iH-

nuBigyasigyBatu napamerpu LED-onpominenHs 3 ypa-

XYBaHHAM CHEKTPAJIBHOT Uy TJIMBOCTI TKAHUH, (DOTOTHILY

MIKipY, KJIIHIYHOT METH Ta TUILY Opoleaypu. depBoHe

Ta [Y-BUTIpOMiHIOBAaHHSA MOI[LIILHO 3aCTOCOBYBATH JIA

CTUMYJIALIL POCTY ¥ 3aroeHHA, CHHE — [IJ1A aHTUMIKpPOO-

HOT'0 BIUIMBY 3 000B’I3KOBUM KOHTpoJsieM 03u. Ilepcriex-

TUBU TIOJAJIBIINX JOCIIIIPKeHb OXOILTIOI0Th:

® YTOUHEHHS MOJIEKYJIAPHUX MapKepiB (DOTOUYTIUBOCTI
KJIITHH,

® P03POOKY IMepPCOHAJII30BAHUX CXeM CBITJIOTEpAIrii;

® OI[iHKY JOBrocTpokoBux edexris LED-ompomineHHA
B YMOBaxX KJIIHIYHOT'0 i JOMAITHBOI'0 BUKOPUCTAHHA.
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LIN®OPOBI3ALIIA CTOMATOJIOTNYHOI TMNEHN:
3ACTOCYBAHHA WITYYHOIO IHTENEKTY

DIGITALIZATION OF DENTAL HYGIENE:
THE APPLICATION OF ARTIFICIAL INTELLIGENCE

AHoTauis. Y poboTi NPOaHANi30BAHO Cy4ACHi TeXHI4HI PillieHHs, L0 3aCTOCOBYIOTbCSA B CTOMATON0R2IYHIN 2icieHi gns nigau-
LleHHS SIKOCTi go2/1igy 3a POTOBOIO MOPOXHUHOIO. PO32ASHYTO epeKTUBHICTb BUKOPUCTAHHS MPUCTPOIB i3 BOYGOBAHUMM CEH-
CoOpamu g/isi KOHTPOJIIO 2i2IEHIYHMX MOKA3HMKIB. [TOGAHO pe3ynbTaTi COCTepexeHb, WO MigTBepgxKyoTb 3HMKEHHS IHGeKCiB

3a6pygHeHHs Ta 3anaeHHs siceH cepeq y4aCHUKIB GOCTIGKEHHS!.

K/11040Bi ¢10Ba: LTYYHWIA iHTEeKT, CTOMATON02IYHA 2i2iEHa, MPOPiNaKTUKA, «pO3yMHA» 3yOHA LITKA, UMPOBA CTOMATONORIS.

Summary. The paper analyzes modern technical solutions used in dental hygiene to improve the quality of oral care. The
effectiveness of using devices with built-in sensors to monitor hygiene indicators is considered. The results of observations con-
firming a decrease in gum contamination and inflammation indices among study participants are presented.

Key words: artificial intelligence, dental hygiene, prevention, «smart» toothbrush, digital dentistry.

ocTaHOBKA mpobisiemu. CTPiMKNIT PO3BUTOK iH-
GopMaIiiHIX TEXHOJIOII Ta IITYYHOI'0 iIHTeIEKTY
(I111) 3a ocTaHHE TECATUITITTA CyTTEBO BIUTMHYB HA TPAH-
chopMaIrito MEIMIHOI TaJTy3i, BKJIIOUHO 31 CTOMATOJIOTIENO.
Iudposi pilleHHA 3 BUKOPUCTAHHAM IIITYYHOTO iHTe-
JIEKTY TOCTYTIOBO IHTEIPYIOTLCA Y KJIIHIUHY TPAKTUKY,
3a6e3ITeuy0Ur HOBI MIIXOMH J0 JiarHOCTUKH, JTIKyBaHHA
Ta MPOQIIAKTUKN CTOMATOJIOTTYHIX 3aXBOPIOBaHb [1, 2].
Oco6JTMBO TTEPCTIEKTUBHIM € BUKOPUCTAHHS IHTEJIEKTYAITb-
HUX TEXHOJIOTIH y cdepi cToMATOIOTTUHOI Tiri€HH, OCKLIb-
KU TIPpO(iIaKTHUKA 3aJTUIIIAETHCA HAMOIIBIIT eKOHOMIUHO
e(heKTUBHUM CII0cO00M 3am06iraHHA PO3BUTKY Kapiecy,
IIAPOAOHTHUTY Ta HIINX 3aXBOPIOBAHb POTOBOI IIOPOKHITHU
[3]. HesBaskarouu Ha 3pocTaryy KiJIbKiCTh BIIPOBAKEHb
II1T y cromaTostoriyHy MpaKTHEY, CUCTEMATH3AINA Ta AaHAITI3
e(heKTUBHOCTI TAKMX TEXHOJIOTIH /IJIA [OKPAIEHHA CTOMATO-
JIOTIYHOI TT€HN 3aJIMIIAETHCA HENOCTATHRO JOCIIIKEHIIM
OUTAHHAM, 1110 00yMOBITIOE aKTYAJIbHICTE TAHOT POOOTH.
Mera po6oru. I[IpoanaisyBaTtu cydyacHi MmeTogu
3aCTOCYBaHHA IITYYHOTO 1HTEJIEKTY B cepi CTOMATO-
JIOTIYHOI Tiri€HN, BUSHAYNTH iX KIIIHIYHY e()eKTUBHICTh
Ta IEePCIIEKTHUBY BOPOBAKEHHA B CTOMATOJIOTIUHY
MPaKTUKY YKpaiHU.

Marepiaau Ta meromu. [locimxeHHA 0a3yBaIocA
Ha aHAJTI31 HAYKOBUX ITyOJTikariii 3a nepiox 2018-2024
POKiB, IIPEACTABIIEHUX Y MIKHAPOIHUX HAYKOMETPUY-
Hux 6asax mauux PubMed, Scopus, Web of Science
ta Google Scholar. ITorryx saificHIOBABCA 3a KJIIOUOBU-
mu ciroBamu: «dental hygiene», «artificial intelligence»,
«machine learning», «oral health», <smart toothbrush»,
«dental monitoring» Ta ix kom6iHamiamu. [{o anasriay
0yJI0 BKJIIOUEHO PAHI0Mi30BaHI KJIIHIUHI TOCTI;KEHHS,
CHCTeMaTUYHI OIVIAIN, MeTaaHaIi3!, a TAKO0K IT1JI0OTHI
TOCTIPKEeHHA 1IHHOBAIIMHIX TeXHOJIOT1I.

JomaTKoBO TPOBENEHO BJIACHE ITLJIOTHE JOCITIKEeHHA
3 OLIIHKY e()eKTUBHOCTI BUKOPUCTAHHSA «PO3YMHUX» 3y0-
Hux miTok 3 migrpumkoro 111 cepen 45 naitieHTiB BikoM
Big 18 mo 45 poxkie mporarom 6 micAris. HocmimxeH-
HA 0yJI0 CXBAJIEHO KOMICi€I0 3 TUTAaHb eTUKU Roseroot
dental care (mporoxkos Ne 125 Big 15.09.2023 p.), a Bia
yCiX y4acHUKIB 0yJI0 OTpUMAaHO iH(QOPMOBAHY 3TO0/y.

YuacHUKHN Oy PO3IMOIijIeH] Ha OBl I'PYIU: OCHOB-
Ha rpyna (n = 23) BUKOPUCTOBYBaJjia «pO3yMHI» 3y0-
Hi IIITKX 3 QYHKITiE0 aHaji3y SAKOCTI YNINeHHA 3y0iB
Ta 3BOPOTHUM 3B’SI3KOM Uepes MOOIIbLHUIM OIaTOK; KOH-
TpoJibHA rpymna (n = 22) BUKOPUCTOBYBaJia 3BUYAIIHI

45



// Mepununi Hayku //

// MisxnapofHuit HaykoBuM xxypHan «lHTepHayka» // N2 8 (175), 2025

eJIeKTpUuUHi 3yOHi mriTku. Ha mouaTky mociimkeHHS
Ta yepes 3 i 6 MicALiB oriHoBaIM iHgekc ririean OHI-S
(Green-Vermillion), inmexc kpoBoTounBocti sce (SBI)
Ta piBeHb 3aJ0BOJIEHOCTI MTAIi€HTIB.

CraTucTuyHUI aHaJIi3 pe3yJabTaTiB MPOBOJUBCA
3 BUKOPUCTAHHAM IIPOrpaMHoOro 3abesmneuenda SPSS
25.0. J1na mopiBHAHHA KiJIbKICHUX OKA3HUKIB MK Tpy-
TIaMU BUKOPHUCTOBYBasIH {-Kputepiii CThiomeHTa 1A He-
3aJIeIKHUX BUOIPOK, a [JIA OIIIHKK JUHAMIKA ITOKAa3HUKIB
BCEpEeINHI Pyl — IIapHUU {-KpuTepiii. BimminuocTi
BBaXKaJIU CTATUCTUUHO 3Hauymumu pu p < 0,05.

Bukiag oCHOBHOI0O MaTepiajly HOCIiI:KeHHs.
IIpoBeneHuii aHai3 JTiTepaTypu J03BOJIUB BUIITUTU
IIICTh OCHOBHUX HAIPAMKIB 3aCTOCYBaHHSA IITYYHOTO
iHTEJIEKTY B c(hpepi CTOMATOJIOTIYHOI TirieHun:

1. IaTesIeKTyasIbHi CHCTEMH MOHITOPHHTY Ti-
rieHH POTOBOI IMOPOKHHUHH

OpuuM 13 Hafinomupeximux 3acrocyBaus 1111 B cTo-
MAaTOJIOTIUHIN TirieHl € «po3yMHi» 3yOHI IITKA 3 BOY-
MOBAaHVUMHU TATYUKAMU Ta AJITOPUTMAMU MAITUHHOTO
HapuauHsa. CHCcTeMU TAKOTO THUITY Bi/ICTEKYIOTh ITapa-
MeTPHU YHUINEeHHA 3y0iB (TPUBAJICTh, TUCK, OXOIJIEHHA
BCiX 3y0OHUX ITOBEPXOHB) TA HAJAITH NEPCOHATIZ0BA-
HI peroMeHAaIll uyepes MmobibHI mogarku [4]. docoti-
mxenada Geren et al. [5] mokxasasio, 1110 BUKOPUCTAHHA
«PO3YMHUX» 3yOHUX IITITOK ITIABUIILYE AKICTH IIOJIEHHO1
TiTi€HU ITOPOKHUHU poTa Ha 35% MOpPiBHAHO 31 3BUUA-
HUMMU eJICKTPUUHUMH HIITKAMMU.

Pesynpraty HAIoOro miJIOTHOTO AOCITIPKEHHA ITif-
TBEPIKYIOTh I1i BucHOBKHM. B 0cHOBHI I'py1Ii narmies-
TiB, II[0 BUKOPUCTOBYBAJIH «PO3yMHi» 3y0OHI mriTku 3 1111,
criocTepirajiocs gocToBipHe 3umkeHHA iHgekcy OHI-S
3 2,3+0,4 mo 0,8+0,2 uepes 6 MicAIIB BUKOPUCTAHHA
(p < 0,001), Tomi AK y KOHTPOJILHII I'PyMi 1€ moKas-
HUK 3HU3UBCA 3 2,2+0,3 1m0 1,4+0,3 (p < 0,01). Pisuursa

MK TpyIIaMU Hicjid 6-MiCAYHOT0 BUKOPUCTAHHA Oyjia
CTAaTUCTUYHO 3HAUYyIIoM0 (p < 0,01).

2. CucremMu aHaJIizy 306pakeHb Ta PO3Iri3HAa-
BaHHA MATOJIOTiH

AjropuTmMu KOMITIOTEPHOTO 30PY TA MIIMOMHHOTO
HaBUYaHHA [103BOJIAIOTH aHasridyBatu ¢ororpadii po-
TOBOI MTOPOKHUHU, 3POOJIEH] 3a IOITOMOT0I CMAapT-
(hoHIB, J1A BUABJIEHHA HpPo6JieM i3 Tiri€Ho0 Ta paH-
HBO1 JTIaTHOCTUKU CTOMATOJIOTIUHUX 3aXBOPIOBaHb [6].
B pocimxenni Lee et al. [7] cucrema posmisHaBaHH:A
300paskeHb HA OCHOBI 3rOPTKOBUX HEMPOHHUX MEPEK
MIPOJIEMOHCTPYBaJIa Uy TIUBICTb 92% Ta crierudiuHicTh
88% y BusiBiIeHH] 3y0OHOTO HATBOTY HA (oTorpadisx, 1o
HopiBHAHHE 3 TPO(ECITHO OIIIHKOI CTOMATOJIOTIB.

3. IlepconasrizoBani mporpamMu npodiJakTHKHR

CucremMu MaIIMHHOTO HABYAHHSA aHAJII3YIOTh iHIH-
BifyaJibHi maHi naierTa (icTopid XBopoOM, reHeTHUHI
(hakTopu, 0cobIHBOCTI MIKP0O6GiOMY POTOBOI IIOPOIKHU-
HI, Xap4yoBi 3BUUKI) Ta (DOPMYIOTh IIe€PCOHAII30BaHI
peroMeHmamnii 3 ririeau ta mpodinakruiy [8]. Schmidt
et al. [9] mokasasu, 1110 BUKOPUCTAHHSA IIePCOHAIII30BA-
HUX IIPOrpam npoIaKTUKHN, PO3POOJIEHUX 38 TOTIOMO-
roto 1111, mo3BOIMIIO BHUBUTH PUBUK PO3BUTKY Kapiecy
Ha 28% y TpyIi BUCOKOTO PUBUKY IIPOTATOM JBOPIYHOTO
CIIOCTEPEIKEeHHA.

4. BipTryajibHi aCHCTE€HTH Ta YaT-00TH

BipryanbHi cTOMAaTOJIOTIUHI KOHCYIETAHTH HA OCHOBL
IIII magaroTe nmamieaTaM 6a30By iH(0OpMAIIio IIPO Iiri-
€HY POTOBOI MOPOKHUHU, Bi/ITOBIAAI0TH HA MOIINPEH]
3alUTAHHA T4 MOTUBYIOTH JOTPUMYBATUCA PEKOMEH-
marriti srikaps [10]. ITitorae mocmimxenaa Wang et al.
[11] mpomeMoHCcTpYyBaJIO, 10 BUKOPUCTAHHA YaT-00Ta
MJIA TiITPUMKH HAIEHTIB ITicad npodeciiiHol ririeHu
HiIBUIIAIO IPUXUJIBHICTD 40 pexkoMenaarii ua 42%
TIOPiBHAHO 3 KOHTPOJILHOK TPYIIOIO.
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5. InTesIeKTyaibHI CHCTEMH IJIA HABYAHHA Ii-
rie”icTiB Ta cTOMAaTOJIOTIB

CumynaTopu 3 BUKOPUCTAHHAM BIipTyaJIbHOI pe-
asibHOCTi Ta I M03BOJIAIOTH TTOKPAIIUTY HABUYAHHSA
CTYJEeHTIB-CTOMATOJIOTIiB Ta Tili€HICTiB, 3a0e3Ieuyoun
peasticTuHi crieHapil Ta 00’ €KTUBHY OIIIHKY HABUUYOK
[12]. ocnimxenma Garcia-Sanz et al. [13] mmokasauio, 1110
CTYMEHTH, Ki HaBJaucA Ha cumysAaropax 3 11, nemon-
cTpyBasu Ha 24% Kpallli pes3yJIbTaTy B KJIIHIUHINA Ipak-
THIII TTOPIBHAHO 3 TPAAUILIIHHUMY METOIAMU HABUaHHA.

6. IIporuosyBaHHsA pU3HKIB TA paHHE BUABJICH-
Hf 3aXBOPIOBAaHb

ITpenukruBHi Momesi Ha ocHoBi 111 aHamisyroTh
YHCJIEHHI (DaKTOPU PUBKKY Ta Gi0MapKepH JIA IIPOTHO-
3yBaHHA PO3BUTKY 3aXBOPIOBAHb ITAPOIOHTY Ta Kapiecy
[14]. B mocaimxernni Shimpi et al. [15] aaropurMmu ma-
MIMHHOTO HABYAHHSA TOCATIIM TOUHOCTI 87% y TpPOTHO-
3yBaHHI PO3BUTKY MTAPOJOHTUTY IIPOTATOM HACTYITHUX
2 pOKIB Ha OCHOBi aHaJIi3y eJIeKTPOHHUX MEIUIHUX
KapT IIAIli€HTIB.

Hame pocaimkeHHA TakoXK ITOKasajo 3HAYHE
SHIKEHHA 1HAeKcy KpoBoroumBocti siced (SBI) B oc-
HOBHIIT rpymi 3 1,8+0,3 go 0,6+0,2 uepes 6 micAIliB
(p<0,001), 1o Mozke cBiguuTU TIPO e(hEeKTUBHICTH TIEP-
COHAJTI30BAHUX PEKOMEHOAIlill, TEeHEPOBAHUX CUCTEMOIO
IIII «posymuoi» 3y6HOI IiTKHU. B KOHTPOJIBHIN IpyIi
iamerc SBI samsuses 3 1,7+0,3 mo 1,1+0,2 (p < 0,01).
Pisuurma mizkx rpynaMu Oyjia CTAaTUCTHUYHO 3HAUYIIIOHO
(p <0,01).

PiBeHb 3a710BOJIEHOCTI KOPUCTYBAUIB «POBYMHUMU»
3yonumu mritkamu 3 1111 6yB Bucoxkum: 86% y4yacHUKIB
OCHOBHOI I'PYIIHY BiJI3HAYIIH, 1110 Oy/AyTh IPOIOBIKYBaTH
BUKOPHMCTOBYBATHU ITI0 TEXHOJIOTIIO MICJIA 3aBepIIeHHA
JIociTimKeHHs, a 78% pexoMeHyBasu 0 i1 CBOIM IPy3AM
Ta poguUaM.

Hespaskatoun Ha MepCIeKTUBHICTH 3aCTOCYBAHHA
IITT B cromaToJIOTIUHIT TiTi€H], ICHY€E PA BUKIIUKIB, AK1
HeoO0Xi/THO ITO0JIaTH AJ1A IIIIPOKOI0 BIIPOBAPKeHHA IIIX
TEXHOJIOTIH Y KJIIHIUHY IPAKTUKY:

1. IlpoGaemu Basigamii Ta crammapTHU3aIlrii.
Bararo pimens Ha octosi 1111 pospobJistoTbes KoMep-
MiIHHUMY KOMOAHIAMHY 1 He ITPOXOIATH HAJIEIKHOI KJTi-
HIYHOI BaJTiarii BiZIOBIIHO 0 CTAHIAPTIB T0KA30BO1
menuiEn [16].

2. 3axXHCT JAHHUX TA €THYHI aceKTH. 30ip Ta 00-
pobOKa IepcoHaIbHUX MEIUUYHUX JaHUX BUMAaramThb
JOTPUMAHHSA CyBOPUX ITPABIIT KOH(DIiIeHITIHOCTI Ta iH-
¢opmosamoi srogu narrienTis [17].

3. HocTymHicTs TexHOJIOTIM. Bucoka BapTicTh
IeAKUX pillleHb MOKe 00MeKyBaTH iX JOCTYHHICTh
[T IIUPOKUX BEPCTB HACEJIEHH:A, 0COOJIMBO B KpaiHax
3 HU3BKUM Ta CepeaHiM piBHeM goxomy [18].

4. Inrerpamnisa 3 icHyrouunMu cucremamu. He-
00xiTHa 0esmepenrkogHa iHTerpailia HOBUX TeXHOJIO0-
Till 3 iICHYIOUMMHU CUCTEMaMU eJIEKTPOHHUX MEIUUIHUX
KapT Ta iHIIUMY MUPPOBUMHU iHCTPYMEHTAMH, 1[0 BU-
KOPHCTOBYIOTBECA B CTOMATOJIOTiUHIN nmpakrumi [19].

BucaoBku

1. 3acTocyBaHHA WITYYHOrO iHTEJIEKTY B cepi cTo-
MAaTOJIOTIUHOI TirieH! MoKa3ye 3HAYHUH MTOTEHITI A 1A
TIOKPAIeHHA AKOCTI TOMIALY 32 POTOBOI0 MOPOKHUHOIO,
MiABUIIEHHA e(PEeKTUBHOCTI IIPOPITaKTUUHUX 3aX0MiB
Ta MOKpaIleHHA KOMYHIKAIll MK ITaIlieHTaMu Ta Me-
OUYHUMU NPaIlliBHUKAMU.

2. PeaynpraTéi HAIIOTO MiJIOTHOTO TOCJTiIKEHHA
TiATBEPIKYIOTh, 110 BUKOPUCTAHHA «PO3YMHUX» 3y0-
HUX IITOK 3 (PYHKI[I€0 aHAJII3y AKOCTI YUIIEHHA 3Y-
0iB Ta 3BOPOTHUM 3B’A3KOM uepe3 MOOLJILHUI T0HATOK
IIOCTOBIPHO ITOKpAIIy€e MOKA3HUKU Tiri€HU POTOBOI II0-
posxuuan (iHmexec OHI-S) ta crany TkaHHH mapogoHTA
(iumexc SBI) ropiBHAHO 31 3BUYAMHUME €JIEKTPUIYHUMU
3yOHUMMU IIITKAMU.

3. OcuoBHuMH HanpaMKamu 3actocyBanua 111
B CTOMATOJIOTIUHIH TiTi€Hi € IHTeJIeKTyaJIbHI CUCTEMU
MOHITOPUHTY, aHAJI3 300pakeHb Ta PO3IMi3HABAHHA
IIATOJIOTI, ITEPCOHATIZ0BAH] TPOrpaMu MPO(iTaKTUKH,
BIpTyaJIbHI aCUCTEHTHU, CUCTEMM HAaBYAHHS CITeIfiaJIic-
TiB Ta IPOTHO3YBAHHA PU3UKIB 3aXBOPIOBAHD.

4. [Tyia mupokoro BIpoBamkeHHA TexHosrorii IIT1
B CTOMATOJIOTIUHY MPAKTUKY HEOOXiTHO BUPIIIUTYU P
IUTaHb, ITOB'A3aHUX 3 BaJIialli€l0, CTaHIapTA3AIII€l0,
3aXUMCTOM JaHUX, JOCTYITHICTIO T IHTETpaIli€elo 3 iCHy-
IOUYNMU CUCTEMaMU.

5. HeoOxigHi mOAJTBIII JOBTOCTPOKOBI JOCITIKEHHSA
IJTA OLIIHKY KJIIHIYHOI Ta eKOHOMIYHO1 e(DeKTHUBHOCTI pis-
uaux TexuoJiorii 1111 B cromarostoriumiii ririeHi Ta po3poo-
KM PEKOMEHAALIIH 010 X ONTHUMAJIBHOTO BUKOPUCTAHHSA
B YMOBaXx YKPaiHCBKOI CICTEMU OXOPOHU 30POB’A.
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Summary. Intelligent authentication based on user behavior and biometrics is becoming a vital tool for ensuring data se-

curity. This article focuses on the advantages and disadvantages of these technologies, as well as their application in various
fields, including financial services, healthcare, and government institutions. Issues such as reliability, accuracy, and usability are
explored, alongside potential risks associated with biometric data breaches and violations of privacy. The article also presents
statistical data on the use of various biometric authentication methods, the prevalence of these technologies, and the number
of biometric data leaks.
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AHoTaUif. IHTeNeKTyanbHa aBTeHTUIKaLis Ha OCHOBI MOBEgiHKM KOpUCTYBa4a Ta GiomeTpii CTae BaXAMBUM iHCTPYMEHTOM
3abe3neqeHHs iHPopmaviiiHoi be3nekn. Y CTATTi po32/1sIHYTO nepeBdzy Ta Hegoliku BIgMoBIGHNX TeXHO/MORIM, a TaKoX cepu ix
30CTOCYBAHHS, BK/IOYHO 3 iHAHCOBMMM CepBicamu, OXOPOHOIO 3gOPOB'S T4 epyKaBHUMM YCTAHOBAMM. AHAAIBYIOTbCS MATAHHS
HAQIFHOCTI, TOYHOCTI ¥ 3PYYHOCTi BUKOPUCTAHHS, A TAKOX MOTEHLiHI pU3nKku, NMOB'I3aHi 3 BUTOKOM BGIOMETPUYHUX GaHMX i

ropyLLeHHsIM KOHPigeHLiiHOCTI. [pegcTaBaeHo CTaTMCTUYHI §aHi LOgo BUKOPUCTAHHS Pi3HNX MeTogiB GioMeTpuyHOi aBTeHTH-

KnoyoBi cnoBa: 6iomeTpis, aBTeHTUGiKaLis, iHTenekTyanbHi cuctemu, kibepbesneka, npoginb KopucTyBayd, couianbHi cge-

pu, MoBegiHKa NIOgUHM.

ntroduction. Modern society is increasingly depen-

dent on digital technologies. Under these conditions,
information protection becomes a critically important
task for individuals, companies, and government organi-
zations. Cybersecurity is aimed at protecting computer
systems, networks, and data from unauthorized access,
alteration, destruction, or theft. This field includes
both technical and organizational measures that reg-
ulate digital behavior and prevent potential incidents.
According to ISO/IEC 27001, information security is
defined as the preservation of confidentiality, integrity,
and availability of information. Over the past decade,
the field of computer security has evolved alongside
the changing nature of technologies. Computer secu-
rity encompasses measures and control mechanisms
that ensure the achievement of information security
objectives — such as confidentiality, integrity, and avail-

ability —regarding hardware and software, firmware,
and processed, stored, or transmitted information.
Authentication is the process of verifying whether
a user truly is who they claim to be. This includes
methods such as unlocking a smartphone using a fin-
gerprint or confirming a transaction via Facel D.
Nowadays, user authentication presents both a prob-
lem and a challenge that is becoming increasingly rel-
evant [5]. For an online banking system, it is crucial to
ensure the security of user accounts and protect their
assets and personal information from intruders, as the
data stored in the system is highly confidential. There
are many authentication methods. In general, they
can be classified into knowledge-based, possession-
based, and biometric-based methods. Naturally, each
method has its own characteristics (strengths and
weaknesses), and the choice of the most suitable
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authentication approach depends on the environment.
Identification, in turn, is a process in which the
system attempts to determine who is in front of
it by comparing personal data to an existing da-
tabase. Examples of such systems include video
cameras with facial recognition capabilities and
automated access control systems in office build-
ings. The main goal of identification is to establish
a person’s identity, rather than merely confirm it.
Biometric data is used in a wide range of fields — from
mobile applications and government institutions to pri-
vate companies and transportation systems. Biomet-
rics can be applied for information protection, building
access control, and many other purposes.
Information systems accumulate, process, and
transmit various types of information, the loss or dis-
tortion of which can lead to significant consequences
[1, p. 86]. Therefore, it is critically important to ensure
reliable user authentication. This article will examine
in detail the approach based on biometric authenti-
cation. Biometric authentication systems are becom-
ing increasingly popular in today’s security solutions

market. A statistical analysis will be conducted on the
volume of biometric authentication usage.

Biological biometrics include unique traits inherent
to a person that remain virtually unchanged through-
out life — for example, DNA. This method is more
commonly used in forensics and scientific research
than in cybersecurity, making it more characteristic
of investigative scenarios.

Morphological biometrics are based on external
physical characteristics, such as fingerprints, facial
structure, ear contours, or iris patterns. This type of
biometrics is widely applied in modern technologies,
including smartphones, video surveillance systems,
and banking services.

Behavioral biometrics are associated with a per-
son’s individual habits and mannerisms, which can
be recorded both in real-world activities and through
interaction with devices. This category includes traits
such as handwriting, typing speed, voice timbre, and
cursor movements.

Specialized automated programs have been devel-
oped to analyze behavioral biometrics by generating

M Fingerprint scanning
B Hand geometry
B Other

2 Iris scannning

M Vein pattern recogn ition
B Other

Fig. 1. Percentage Distribution of Various Biometric Authentication Methods
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a user profile based on behavioral patterns. These sys-
tems are used in the banking sector and large corpora-
tions to monitor employees and prevent cyberattacks.

Such systems can track which files a user opens on
a work computer, at what time they typically access
applications, and how fast they type. If significant
deviations from habitual patterns are detected, the
system alerts cybersecurity personnel. In addition,
these programs may automatically block access and
request additional authentication [1].

All biometric authentication systems operate on
a common principle [3]. During the registration pro-
cess, a scanner captures a sample of a biometric trait,
which is used to create a biometric template for subse-
quent authentication. This template is stored in a da-
tabase alongside the user’s identifier. During authenti-
cation, the sample provided by the user is transformed
into a template and compared with the one stored in
the database during registration. However, the biomet-
ric template database can be subject to risks such as
theft, modification, or destruction. In practice, the most
common attacks are carried out through the injection
of malicious content [4, p. 60]. Therefore, special at-
tention must be paid to the security of such systems.

The collection of biometric data without the sub-
ject’s consent is unacceptable, except in certain cases
stipulated by law. However, in practice, biometric infor-
mation is often collected without users’ knowledge, and
there are many reasons for this. Private companies use
such data for targeted advertising and for subsequent

m Banking Sector
m Retail Sector
B Industrial Sector

H Industrial Fing Fadlities

sale to other organizations and marketers, while gov-
ernment agencies populate their internal databases [4].

Another serious issue lies in the lack of regula-
tion and absence of clear legal standards. In many
countries, it remains unclear who is responsible for
protecting biometric data, under what circumstances
it may be collected, and how long it may be stored. Due
to inadequate safeguards, biometric information may
fall into the hands of malicious actors, who then sell
this data and use it to carry out cyberattacks.

To improve the reliability of authentication,
combined systems are recommended, which involve
two-factor authentication — such as combining a bio-
metric scanner with a character-based password or
PIN code.

Modern biometric authentication systems are sub-
ject to two primary types of errors [5]. A Type I error
occurs when the system fails to recognize a legitimate
user, resulting in denial of access. A Type II error hap-
pens when an attacker is mistakenly identified as an
authorized user. These errors can be caused by vari-
ous factors, which are generally divided into natural
limitations and adversarial attacks.

Unlike traditional authentication systems, which
require an exact match between the entered password
and the one stored during registration, biometric
systems grant access based on a sufficient degree of
similarity between the provided and stored biometric
sample. Because biometric data can vary between the
enrollment and authentication phases, this variability

m Sports Facilities

Retail Sector
B Hospitality and Restaurant Business

m Others

Fig. 2. Prevalence of Intelligent Authentication Deployment
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may lead to either Type I or Type II errors. A Type I
error may occur if two samples from the same user
exhibit low similarity. A Type II error can arise if bio-
metric samples from different users show high enough
similarity for the system to mistakenly accept an un-
authorized user.

Intelligent authentication continues to expand into
more areas of daily life, and Figure 2 shows statistical
data on the adoption of this technology across various
sectors.

At present, biometric technologies have not yet
become a widely demanded service among the gen-
eral population, and their implementation is mainly
initiated by government bodies. The primary glob-
al application of biometrics is in access control. The
state acts as the main operator in this domain, issuing
international passports and managing data within
the Unified Biometric System. Government support
and the introduction of new regulations in the field of
biometrics are driving the active development of this
market within the country [6].

Currently, the range of biometric technology ap-
plications is expanding. In the near future, users will
have access to services such as fare payments in re-
gional subway systems, boarding long-distance trains,
service at multifunctional government centers without
passports, age verification when purchasing age-re-
stricted products, and hotel check-ins without present-
ing documents. In these cases, biometrics serves as
an alternative to traditional paper documents, cards,
passes, and physical visits to public service offices.

Due to the widespread implementation of intelligent
authentication and the accumulation of large volumes
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of biometric data, the risks of data breaches have sig-
nificantly increased in recent times. (See Figure 3.)

Information protection requires not only compliance
with legislative obligations by data operators, but also
vigilance from the data subjects themselves.

The following measures are recommended:

Implementation of firewalls to restrict unautho-
rized access to large volumes of data.

Deployment of identification and authentication
systems for employees with data access privileges.

Maintaining logs of all actions performed by data
handlers to track operations conducted on protected
information.

Installation of antivirus software to protect against
malware.

Application of cryptographic techniques to encrypt
data both at rest and in transit.

Adoption of physical data leakage prevention mea-
sures, such as protection against screen capturing,
audio recording, and interception of electromagnetic
emissions.

While these measures require significant financial
investment, they have already been implemented in
most government institutions and large enterprises.
However, small companies — especially those providing
services to citizens — remain at risk. Often, they are
overlooked by supervisory authorities like Roskom-
nadzor, as they may not register as data operators.
Even if registered, developing a technical protection
system for personal data repositories may be prohibi-
tively expensive for many. This highlights the need for
individuals to exercise caution when choosing service
providers and engaging with them.
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NLP METHODS AND LINK ANALYSIS
FOR PHISHING DETECTION

METOAN NLP TA AHAJI3 NMOCUNAHDb
AN BUABJIEHHA OILLUHTY

Summary. The article focuses on the use of natural language processing (NLP) methods and link analysis for detecting
phishing attacks. It highlights key NLP directions, including text analysis, sentiment detection, and entity extraction. The paper
examines the life cycle of phishing attacks and techniques used, such as email spoofing, malicious websites, and social engineer-
ing. Statistical insights are provided, emphasizing the growing use of Al and chatbots in enhancing phishing tactics. The study
supports the effectiveness of applying machine learning and NLP for user behavior analysis and anomaly detection.

Key words: natural language processing, NLP, phishing, cybersecurity, text analysis, sentiment detection, entity extraction,
link analysis, domain reputation, machine learning.

AHoTauif. Y CTatTi po32/19HyTO BUKOPUCTAHHS MeTogiB 00pobku npupogHoi MoBu (NLP) Ta aHanisy nocunaHb gas BUsIB-
NleHHs QilmH20BMX atak. OMMCaHo KNoYoBi Hanpsimu NLP, 30Kpema aHani3 TekcTy, BU3Ha4YeHHs eMoLifiHoi 3abapBaeHoCTi Ta
BUYYeHHS CYTHOCTeld. PO321IHYTO XUTTEBMI LKA PilumH20B0i aTakm Ta cnocobw i peanisauii, Bkmo4aroym nigpobky enexTpo-
HHUWX JINCTIB, LWKIQ/IMBI CANTK TA COLIA/IbHY iHXeHepit0. HaBegeHo CTaTUCTMYHI gaHi Ta NigKpecieHo 3poCTaioyy po/ib WTYYHO20
iHTenekTy /i 4aT-00TiB Y BJQOCKOHAMEHHI (ilLmnH20B1x MeTogiB. O6fpyHTOBAHO epeKTUBHICTb BUKOPUCTAHHS METOGIB MALUMHHO-

20 HaByaHHA Ta NLP gna aHanizy nosegiHkm KOPUCTYBAYIB i BUABICHHSA AHOMATIN.
Knoyosi cioBa: 06pobka npypogHoi Mosu, NLP, giunHe, kibepbesneka, aHani3 TekcTy, eMowiiiHa 3a6apB/eHiCTb, BUTyYeH-
HSl CyTHOCTeH, aHai3 MoCKIAHb, penyTauisi gOMeHy, MALluMHHE HOBYAHHSI.

ntroduction. This article examines natural lan-

guage processing (NLP) methods and link analysis as
effective tools for detecting phishing attacks. Phishing
is one of the most widespread forms of cybercrime,
and its successful prevention requires the application
of modern technologies. The paper outlines key NLP
directions such as text analysis, sentiment detection,
and entity extraction.

Web applications accumulate and process significant
volumes of user data, which may include confidential or
personal information such as names, email addresses,
passwords, and credit card details. As the popularity of
various electronic services, including medical and bank-
ing platforms, continues to grow, so does the volume of
collected private information. This attracts the atten-
tion of malicious actors seeking access to such data.

The development of the Internet has signifi-
cantly simplified many aspects of life. As of today,
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approximately 62.5% of the world’s population actively
uses the Internet, and the number of users has dou-
bled over the past ten years. In early 2024, the global
Internet audience reached 4.95 billion people. The
number of social media users also increased by more
than 10%, totaling 4.62 billion, which corresponds to
58.4% of the total global population.

Email remains the most vulnerable component
of any organization and serves as the entry point
for 91% of cyberattacks. A single malicious message
can result in significant financial losses and harm to
a company. Such crimes are typically based on princi-
ples of social engineering, where attackers imperson-
ate a trusted entity in order to gain access to personal
information. Awareness of the principles behind these
constantly evolving attacks and understanding the
tactics employed are key factors in staying ahead of
cybercriminals [1].
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Problem Statement. One of the most serious
threats faced by users of email and social networks is
phishing attacks. Phishing is a cyberattack method in
which attackers contact the victim via email or social
media platforms, often posing as legitimate organi-
zations such as banks or universities. The purpose of
such actions is to prompt individuals to disclose their
confidential information, including logins, passwords,
and bank card details.

Victims are deceived into clicking malicious links
or entering personal data, which can lead to the in-
stallation of malware or the leakage of sensitive in-
formation. Phishing attacks on large companies often
involve highly technological and complex schemes used
to penetrate corporate networks as part of larger-scale
cyberattacks [2].

The phishing problem remains highly relevant in
the context of social media. Despite significant efforts
aimed at countering this threat over the years, no de-
finitive solution has yet been found. Since phishing
largely relies on social engineering methods, users
must exercise particular caution online and stay in-
formed about possible fraudulent schemes. Interest-
ingly, studies show that individuals with a high level
of education are most susceptible to phishing attacks.
They are also more likely to become targets of such
fraud, as they tend to maintain substantial funds in
their accounts [3].

There are several technologies that can be used to
carry out phishing attacks:

1. Email spoofing (masquerading): The attack-
er sends an email pretending to be a known sender,
allegedly requesting confidential information.

2. Phishing websites: The attacker creates a web-
page that visually mimics the official site of a company
or service, prompting users to enter their personal
data.

3. Social networks: Attackers utilize social me-
dia platforms to gather users’ personal information,
which is then used to generate fake emails or phishing
websites.

4. Malicious software: Attackers may distribute
malware through email that installs itself on the vic-
tim’s computer and collects confidential data.

5. Smishing (SMS phishing): Attackers send text
messages to mobile devices requesting users to follow
a link or input personal information.

These methods highlight the diversity of approach-
es employed by cybercriminals to execute phishing
attacks and the importance of increased vigilance on
the part of users.

Let us suppose that the attack is carried out via
email. In this case, the life cycle of a phishing attack
can be divided into several key stages:

1. Planning: At the initial stage, the attacker iden-
tifies the target audience, selects vulnerabilities and
attack methods, and determines on behalf of which
organization the phishing messages will be sent. It is

also important to figure out how to obtain the email
addresses of potential victims.

2. Preparation: After selecting the target, attack-
ers develop strategies for delivering messages and col-
lecting data. Email addresses are typically used for
distribution, and phishing web pages are created to
collect information.

3. Attack: At this stage, attackers begin sending
phishing messages or links to fake websites. The pri-
mary goal is to capture the user’s attention and trick
them into providing confidential information.

4. Data collection: Attackers gather the informa-
tion entered by victims on phishing pages. During this
stage, victims may realize they have been attacked
and begin taking action to protect their data. Detec-
tion may occur either by the victims themselves or by
companies that warn their clients of potential threats.
Victims may change passwords, block credit cards,
contact support services, or notify law enforcement
authorities.

5. Use of the collected information: Attackers
use the acquired data to carry out unlawful activities,
such as making purchases on behalf of the victim or
executing other fraudulent schemes.

Conclusion. Thus, cybercriminals distribute
emails with the aim of compelling victims to disclose
personal information, which is subsequently used to
steal their data. The email redirects the victim to
a website where they are asked to update their person-
al credentials (logins, passwords, bank card numbers,
etc.). These data are later used by attackers to commit
fraudulent activities.

Let us examine the sectors that are most vulnera-
ble to such attacks.

Results and Discussion: The number of phishing
attacks continues to rise: in 2024, compared to 2023,
their volume increased by 33%, and by 72% compared
to 2022. These data were presented in a study con-
ducted by experts from Positive Technologies at the
Positive Hack Days cyberfestival. In cooperation with
specialists from SDM Bank, they analyzed the tools
and topics used by attackers [4].

Last year, the largest number of attacks targeted
government institutions (15%), industrial enterprises
(10%), and IT companies (9%). Hackers’ actions can
result in various consequences, including theft of confi-
dential information (63%), disruption of organizational
operations (28%), harm to state interests (6%), and
direct financial losses (5%).

Experts note that targeted attacks are aimed at
specific groups of individuals. This approach requires
more time and resources from attackers but signifi-
cantly increases the likelihood of success. Methods
used by APT (Advanced Persistent Threat) groups are
often employed in such cases. At the same time, the
majority of attacks are mass phishing campaigns in
which attackers send messages to large numbers of
people, hoping that at least a small percentage of them
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will take the desired action. In these cases, attackers
often disguise themselves as well-known brands.

Experts predict that the distinction between mass
and targeted phishing will gradually diminish. It is
also expected that artificial intelligence (AI) will be-
come an integral part of the attackers’ arsenal. Cur-
rently, hackers are using Al to generate phishing con-
tent, allowing them to make attacks more personalized.

Analysts note that chatbots significantly increase
phishing adaptability by modifying language and
communication tactics depending on the user’s re-
sponse. According to Positive Technologies, messages
from “employers” accounted for 10% of all incidents in
2022-2023, and a similar trend was observed in 2024.
In addition, there is a growing use of deepvoices and
deepfakes.

According to information from Positive Technolo-
gies, 84% of all phishing attacks are conducted via
email, far surpassing other channels such as web-
sites (23%) and social networks and messengers (4%).
Experts emphasize that effective protection of mail
servers requires the implementation of comprehensive
information security solutions.

The application of natural language processing
(NLP) for detecting insurance fraud involves the
analysis of a wide range of unstructured data, such

as claims forms, insurance documents, and client cor-
respondence. By leveraging powerful algorithms to pro-
cess large volumes of information, NLP technologies
assist insurance companies in identifying patterns,
inconsistencies, and anomalies that may indicate po-
tential fraud.

Natural language processing (NLP) is an advanced
artificial intelligence technology that enables ma-
chines to understand, interpret, and process human
language. It underpins everything from chatbots to
search engines and voice assistants [5].

One of the key advantages of NLP lies in its ability
to interpret and account for context, making it more
effective than traditional rule-based programming
methods. Furthermore, NLP can detect subtle nuances
and identify implicit inconsistencies. It is also capable
of analyzing the sentiment of text, which may serve as
an indicator of deception in communication.

NLP enables deeper and more consistent analysis
of large data volumes than a human could achieve,
significantly reducing the likelihood of overlooking
fraudulent activities. This leads to process automation,
which in turn accelerates fraud detection and facili-
tates faster decisions on legitimate claims.

Machine learning (as applied to NLP) can be used
to analyze user behavior and detect anomalies or
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suspicious activity. For example, one can study how
a user interacts with a website — their clicks, data
entry, and navigation patterns. Based on this data,
a profile of normal behavior is constructed, and any de-
viations from it may signal a potential phishing attack.

Natural language processing (NLP) is a scientific
field situated at the intersection of computational lin-
guistics and machine learning technologies. With NLP,
computers are trained to engage in dialogues, answer
questions, translate texts into various languages, and
even generate them from scratch. This technology en-
ables the automation of routine tasks, such as classi-
fying customer support requests by topic or language,
greatly simplifying the work of support staff.

One of the key areas of NLP is speech recognition,
which enables computers to convert spoken commands
into text. This is essential for applications that inter-
act with users through voice, such as smart speakers
with voice assistants like Alice.

Natural language generation involves converting
structured data — such as tables — into natural lan-
guage text. This task is the inverse of speech recogni-
tion and allows the creation of understandable texts
based on numerical or categorical information [6].

Another important task is word sense disambigu-
ation. NLP enables computers to accurately interpret
the meaning of words in context. For example, the
word “samok” in Russian can refer to either a “lock”
(a mechanical device) or a “castle” (a fortified building).

The role of NLP is to determine which meaning is
intended in a given sentence.

Sentiment analysis is another area where NLP
proves its effectiveness. Algorithms can extract subjec-
tive characteristics from text, such as emotions, which
is useful for marketing and public opinion research.

In addition, machine learning can be applied to
analyze the content of phishing emails, web pages,
and other online resources. This makes it possible to
detect counterfeit logos, spelling and grammatical er-
rors, suspicious links, and other indicators of phishing.

Successful training of machine learning models re-
quires large datasets, including information on known
phishing websites and emails. It is also essential to
capture typical user behavior so that this data can be
used to train models capable of identifying phishing
resources [7].

One of the key advantages of machine learning in
the context of phishing detection is the ability of mod-
els to update automatically based on new data. This
enables them to adapt to constantly evolving attacker
techniques and effectively identify new phishing at-
tacks.

Before applying machine learning algorithms, it is
necessary to perform data preprocessing. This stage
includes cleaning and normalizing the data, as well
as removing outliers and irrelevant features, which
is essential for improving the accuracy and efficiency
of the models.
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ADAPTIVE CYBERSECURITY

UEBA TA WITYYHUN IHTEJIEKT
Y NObY0BI AJANTUBHOI KIBEPBE3MEKU

Summary. This article explores the application of artificial intelligence and user and entity behavior analytics (UEBA) in
building adaptive cybersecurity strategies. It outlines the core components of UEBA systems, including data collection, be-
havioral modeling, anomaly detection, and automated response mechanisms. Particular attention is given to the role of Al in
reducing false positives and detecting novel, non-obvious threats. Practical use cases are discussed, such as compromised ac-
count detection, risk scoring, and adaptive authentication. The article also addresses implementation challenges related to data
integration, privacy, and cross-functional collaboration. UEBA is presented as a shift from reactive to proactive cybersecurity
enabled by intelligent automation.
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AHoTaLif. Y CTATTi pO327SHYTO 3ACTOCYBAHHS LUTYYHO20 IHTENeKTY Ta aHANITKM NoBegiHK1 kopuctysayis (UEBA) gas no-
bygoBn aganTusHoi cTpareeii kibep3axucTy. BU3HA4YeHO KNoUoBi KOMMOHeHTH cucTem UEBA, Biaoyaioum 36ip gaHmx, cTBo-
peHHsl Mogesesi MoBegiHKW, BUSIBAIEHHSI GHOMAIN Ta MexaHi3mu peaayBaHHs. OcobamBy yBazy npugineHo posi Il y 3MeHLLIeHHi
KiNbKOCTi XMOHWX CMPALIOBAHb TA BUSIBAICHHI HOBMX, HETMIMOBMX 3d2Pp03. HaBegeHo npukaagy BUKOpUCTaHHs UEBA gns 3axucty
0071iKOBMX 3aMUCIB, OLHKM PU3MKIB Ta AgAnTUBHOI aBTeHTUikauii. TAKOX MPOaHAN30BAHO BUKIMKM BIPOBAGKEHHS], 30Kpema
MUTAHHS KOHPIgeHLiHOCTI, iHTeepavii gaHnx Ta noTpeby B MixPyHKLioHaNbHIV B3aemogii. UEBA npegcTasieHo sik nepexig Big

PeakTUBHO20 go MPOAKTMBHOR20 Kibep3axucTy.

KntoyoBi cnoBa: UEBA, WTyuHwii iHTeNeKT, noBegiHka KOpUCTyBauiB, kibepataka, kibepbesneka, BUsiBeHHs 32po3, agari-

TUBHI CMCTEMM 3aXUCTY, BPA3/IMBICTb.

ntroduction. With the advancement of artificial

intelligence, cyberattacks have become more sophis-
ticated, frequent, and destructive — especially consider-
ing that threats such as insider attacks and credential
theft often bypass traditional security measures. To
stay ahead of these threats, innovative approaches to
cybersecurity are required, capable of detecting subtle
and complex behavioral patterns. This is where User
and Entity Behavior Analytics (UEBA) plays a crucial
role. UEBA leverages the power of artificial intelligence
(AI) to monitor user activities, detect anomalies, and
identify potential insider threats. Al has transformed
UEBA into an adaptive security strategy, enabling
organizations to proactively detect unusual behavior
and strengthen their cybersecurity posture.
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Threat Landscape and Limitations of
Traditional Detection Methods

Cybercriminals are increasingly employing artifi-
cial intelligence and machine learning to automate and
enhance the effectiveness of their attacks, including
Al-powered phishing campaigns and malware that
adapts to evade detection. Al enables the scaling and
sophistication of attacks, while Al-based tools assist
in reconnaissance, target selection, and execution of
cyber operations.

Traditionally, conducting cyberattacks required sig-
nificant technical expertise. Now, generative Al tools
can create exploit scripts, phishing emails, and vari-
ants of malicious software with the click of a button
[3]. This means that even less-skilled individuals can
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launch highly effective attacks, increasing both the
frequency and complexity of cyber threats.

For instance, Al-powered tools can generate highly
convincing targeted phishing emails directed at spe-
cific individuals, making detection significantly more
difficult. Attackers can also create malware that con-
stantly evolves to avoid signature-based detection.

Unlike static, pre-programmed attacks, Al-driv-
en cyber threats can dynamically change tactics. For
example, malware may rewrite its own code to evade
detection by antivirus software.

Historically, security systems have relied on pre-
defined rules and pattern matching to detect threats.
While effective against known threats, these approach-
es struggle to detect new or well-camouflaged attacks.
For example, signature-based systems such as tradi-
tional intrusion detection systems (IDS) may fail to
identify low-and-slow behavioral threats or attacks
utilizing modern Al-driven techniques [7].

Behavior-Based Security and UEBA
Foundations

For many years, security teams have relied on
threat intelligence feeds and correlation rules to iden-
tify cyber threats. However, these traditional methods
have proven insufficient in preventing attacks powered
by artificial intelligence.

Threat intelligence gathers information on known
indicators of compromise (IOCs), such as malware sig-
natures, suspicious IP addresses, and attack patterns,
and alerts security teams when matches are detect-
ed [2]. However, this method has a major limitation:
Al-generated attacks often lack recognizable IOCs.

Since Al can generate unique, tailored variations of
attacks for each target, conventional threat intelligence
channels struggle to keep up. Attackers can easily
modify code structure, execution methods, and attack
mechanisms, making detection through signature-
based defenses nearly impossible.

As a result, traditional defense mechanisms lag
behind AT’s ability to adapt and generate attacks that
do not match any known patterns.

In response, security teams are increasingly turning
to behavior-based detection methods, such as User and
Entity Behavior Analytics (UEBA), which uses machine
learning to detect anomalies in user behavior that may
indicate account compromise or other threats [1].

The integration of artificial intelligence and ma-
chine learning into security systems has significantly
enhanced the effectiveness of UEBA. Techniques such
as clustering, classification, and anomaly detection
enable UEBA systems to process vast amounts of data
and identify subtle behavioral changes that would oth-
erwise go unnoticed by humans or static rules.

Core Components of UEBA Systems
UEBA solutions typically consist of four key compo-
nents that work together to detect and respond to threats:

1. Data collection involves gathering information
from various sources, including identity and access
management (IAM) systems, security information and
event management (SIEM) tools, Active Directory logs,
VPN access records, endpoint detection and response
(EDR) platforms, cloud service logs, and application
or database access logs [10].

2. After collecting data, the system builds baseline
models to analyze typical behavior of users and enti-
ties, including login habits, application usage, network
activity, and device interactions.

3. Anomaly detection compares current activity
against the baselines using methods such as statistical
thresholding, peer group analysis, time-series analysis,
and machine learning techniques [4].

4. Finally, alerting and response mechanisms cor-
relate anomalies and prioritize them to reduce false pos-
itives. These mechanisms are often integrated with Se-
curity Orchestration, Automation, and Response (SOAR)
platforms to trigger automated actions such as account
lockout, network isolation, or step-up authentication.

The Role of Artificial Intelligence in UEBA:

1. One of AT’s key strengths lies in its ability to an-
alyze massive volumes of data and detect patterns that
may go unnoticed by human analysts. With UEBA,
Al-based systems can establish baselines of normal
behavior for users and organizations [6]. Any deviation
from these baselines is flagged as an anomaly, indicat-
ing potential security risks.

2. Al-powered UEBA systems consider various con-
textual factors when analyzing behavior. These include
the user’s role, job responsibilities, location, time of
day, and device used — all to determine whether be-
havior is legitimate or suspicious.

3. Al leverages machine learning models that con-
tinuously improve and adapt based on new data. Over
time, these models become more accurate, leading to
better detection of anomalies and more effective threat
identification.

4. Al assigns risk scores to various actions based
on their severity and the likelihood that they are ma-
licious. This enables security teams to prioritize re-
sponses and focus on high-risk behaviors requiring
immediate attention.

5. Al creates behavioral profiles for each user
and entity by learning their typical activity patterns.
When an action significantly deviates from these base-
lines, the Al system generates alerts to assist security
teams in investigations.

6. Al’s analytical capabilities help reduce false
positives, allowing security personnel to concentrate
on actual threats instead of being overwhelmed by
benign anomalies.

By establishing baseline indicators of normal ac-
tivity and applying machine learning to detect devia-
tions, UEBA enhances detection efficiency compared
to traditional rule-based systems and enables faster
and more accurate incident response.
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Table 1

Evaluation of Cyberattack Threat Detection Strategies

Feature

UEBA (User and Entity
Behavior Analytics)

Correlation Rules
(Logic Trees)

Threat Intelligence Feeds

Detection of un-
known threats

Uses machine learning to detect
behavioral anomalies and iden-
tify previously unknown attack
patterns.

Uses predefined templates and
signatures; cannot detect new,
unknown attack vectors.

Can only detect threats that
have already been identified
and published in the threat in-
telligence community.

Adaptation to
Al-driven at-
tacks

Continuously learns and adapts
to new behavior patterns, mak-
ing it ideal for combating evolv-
ing Al-driven threats.

Rules must be manually up-
dated; cannot keep up with the
rapid evolution of Al-driven at-
tacks.

Relies on detection and dissem-
ination of known threats; does
not provide protection against
novel Al-based threats.

False positive
rate

Context-aware understanding
of normal behavior reduces the
number of false alerts.

Rigid rules can generate many
false positives, overwhelming
security teams.

Depends on the accuracy and
relevance of aggregated intelli-
gence.

Detection speed

Quickly detects deviations from
normal behavior, enabling fast-
er response.

Detection is as fast as the com-
prehensiveness of the rules; new
threats may go unnoticed.

Dependent on external updates,
which may delay detection of
emerging threats.

Resource effi-
ciency

Automates detection processes,
reducing the need for constant
manual oversight.

Requires constant rule creation
and tuning, which is resource-
intensive.

Easy to collect information, but
lacks autonomous threat detec-
tion capabilities.

Detection of
complex attacks

Detects subtle, sophisticated
attacks that mimic normal be-
havior.

Cannot detect complex attacks
that fall outside existing rule
logic.

Can only identify known com-
plex threats; fails to detect ze-
ro-day or novel attacks.

Scalability

Effectively handles large data-
sets and diverse environments.

Becomes unmanageable as rule
complexity increases.

Scales with volume of shared
intelligence but lacks proactive
detection capabilities.

Resistance to Al
evasion tactics

Difficult for attackers to accu-
rately mimic normal behavior to
evade detection.

Al-driven attacks can easily by-
pass rigid rules by exploiting
their inflexibility.

Attackers can change tactics
faster than threat data can be
updated.

Use Cases and Practical Applications

Thanks to its ability to detect behavioral anomalies
in real-time, UEBA supports a wide range of cyberse-
curity applications.

One of the most critical functions of UEBA is data
protection and identity management. It can detect
unusual data transfers, unauthorized access attempts,
and suspicious activities — including covert channels
and tunneling [8].

When integrated with Identity and Access Man-
agement (IAM), UEBA and Al can provide real-time
behavioral analytics [10]. By analyzing login data,
device usage, and user behavior, the system can tailor
authentication responses — enabling seamless access
for low-risk users, prompting multi-factor authenti-
cation for medium-risk users, or blocking access for
high-risk profiles.

Most importantly, UEBA assists in detecting com-
promised accounts in real time through anomalies
such as logins from unusual locations or impossible
travel scenarios. Combined with threat intelligence,
this helps organizations identify known attack tactics.

For example, UEBA can detect when:

* A user logs in from an unusual location at an atyp-
ical time.

¢ A privileged account accesses sensitive files it has
not previously interacted with.
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* A system begins transmitting unusually large vol-
umes of data to an external service.
By analyzing behavior patterns rather than rely-
ing on predefined rules, UEBA can identify subtle,
emerging threats that other tools may overlook.

Advanced AI Techniques in Cybersecurity

Machine Learning (ML) is a branch of artifi-
cial intelligence that enables systems to learn from
data and improve their performance without being
explicitly programmed [5]. In the field of cybersecuri-
ty, a common application of ML is User and Entity
Behavior Analytics (UEBA), which detects threats
by analyzing patterns and behaviors. Machine learn-
ing excels at tasks such as identifying anomalies in
network traffic and preventing attacks by recognizing
abnormal behavior before it escalates.

Deep learning, a subtype of machine learning,
uses neural networks to analyze complex datasets and
is particularly effective at identifying sophisticated
cybersecurity threats, such as emerging strains of mal-
ware [7]. In cybersecurity, deep learning is applied to
detect polymorphic malware, which continuously al-
ters its code to evade traditional detection techniques.

Deep learning models are capable of processing mas-
sive amounts of data and detecting behavioral patterns
in malware — even when the code differs. For instance,
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deep learning can identify anomalies in how files inter-
act with a system and signal malicious intent, even if
the malware has not been previously encountered [1].
This ability to learn from subtle behavioral patterns
significantly reduces detection and response times to
previously unknown threats, making deep learning es-
sential for staying ahead of sophisticated cyberattacks.
Neural networks are Al models inspired by the hu-
man brain. Within these networks, nodes process data us-
ing weighted inputs. Each node evaluates the input and
adjusts the weights to improve accuracy. The final output
is based on the sum of these evaluations. In cybersecuri-
ty, neural networks help analyze vast datasets — such as
firewall logs — to identify patterns and predict potential
threats, making them a powerful tool for threat detection.
Large language models such as GPT-4 represent
another significant Al technology in the field of cyber-
security. These models specialize in processing and
understanding human language, making them highly
useful for automating threat analysis and improving
the effectiveness of security measures [8]. They can
analyze vast volumes of textual data — such as threat
reports, logs, and documentation — to identify poten-
tial risks and patterns that may indicate an attack.
Language models also assist with tasks such as
phishing detection, generating human-readable threat
reports, and automating incident response. By under-
standing context, they enhance cybersecurity tools,
enabling faster and more accurate decision-making.
While the implementation of UEBA enables effec-
tive threat detection, it also presents several challenges.
Organizations may face data integration issues,
as UEBA requires large volumes of data from diverse
sources such as network logs, authentication systems,

endpoints, and cloud services [2]. Consolidating and
normalizing this data, especially in fragmented or lega-
¢y environments, can be complex and resource-intensive.
It is also important for organizations to establish
baselines of normal behavior, since UEBA systems
operate by recognizing deviations from typical user ac-
tivity. This can be particularly difficult in dynamic en-
vironments where roles or behaviors frequently change.
Limited historical data or inconsistent patterns may
result in false positives or false negatives, undermining
trust in alerts during the early stages of deployment.
Privacy concerns and regulatory compliance may also
impact implementation. Detailed user monitoring via
UEBA can raise privacy issues [5]. To ensure legal and
ethical compliance, organizations must implement prop-
er governance, data anonymization, and transparency.
Finally, effective use of UEBA requires expertise in
machine learning, behavioral analytics, and cybersecu-
rity — skills that small organizations often lack. The
financial burden of acquiring, deploying, and main-
taining UEBA tools, along with ongoing tuning and
incident response, can be prohibitive.
To address these challenges, organizations need
a strategic, phased approach that includes effective
data management, cross-functional collaboration, and
investment in skill development and technology [8].
Conclusion. Al has transformed UEBA from a reac-
tive cybersecurity approach into a proactive and adaptive
defense strategy. By leveraging AT’s capabilities in data
analysis, pattern recognition, and machine learning, or-
ganizations can detect unusual behavior, identify insider
threats, and enhance overall cybersecurity. As UEBA con-
tinues to evolve, it is becoming a powerful tool that enables
organizations to stay one step ahead of cybercriminals.
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OPTIMIZATION OF HEAT EXCHANGE
SURFACE GEOMETRIC PARAMETERS FOR
THE WATER-TUBE PANEL HEAT
RECOVERY EXCHANGER

Summary. Based on the exergy approach, a complex methodology for optimizing a heat recovery system with a water-tube
panel heat recovery exchanger has been developed. The methodology includes the canonical transformation method used in
statistical theory of experiment planning. Using this technique, the heat exchange surface geometric parameters of the studied
heat recovery exchanger, which is used in schemes for heating water in heating systems, were optimized.

Key words: waste heat recovery, exergy approach, complex methodology.

Relevance. Comparative analysis of the different
power installations efficiency is only possible for
installations with optimal technological and design
parameters. Exergy analysis is an important tool for
studying the efficiency and optimization of energy
installations various types. This is because exergy
characteristics are highly sensitive to changes in plant
parameters and can be used as their thermodynamic
efficiency and target functions of optimization. In this
regard, expanding research into energy installations,
including heat recovery equipment, based on an exergy
approach is important and relevant.

Literature review. Currently, when optimizing
of various types power plants parameters, individual
exergy characteristics are most often used as target
optimization functions [1-3]. This does not allow tak-
ing into account the intended purpose of the process,
establishing the localization of exergy losses, etc. The
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use of complex methods [4—-8] allows assessing the
installations efficiency, including heat recovery sys-
tems, from thermodynamic, thermal engineering, and
technological perspectives. Therefore, it is advisable to
optimize the parameters of heat recovery equipment
using appropriate complex methods.

The purpose of the work is to optimize the geo-
metric parameters of the heat exchange surface panel
water-tube heat exchanger used in schemes for heating
water in heating systems.

Research results. In the work, based on the exergy
approach, a complex methodology has been developed
that includes the canonical transformation method
used in statistical theory of experiment planning. Us-
ing the developed methodology, the heat exchange sur-
face geometric parameters of a panel water-tube heat
recovery exchanger used in schemes for heating water
in heating systems were optimized. The water-tube
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heat recovery exchanger consists of three panel-type
modules arranged vertically and connected to each
other by gas and water paths. The heat exchange part
of each heat recovery module is composed of sections
in the form of panels with collectors formed by smooth
pipes connected by external membranes. Pipe bundle
arrangement: staggered and corridor. The exergy crite-
rion for evaluating efficiency &_, which includes exergy
losses in the heat recovery unit, its heating capacity,
and mass, is used as the optimization target function.
The geometric parameters of the heat exchange sur-
face were used as independent factors: the distance
between panels s, in the heat exchanger, the distance
between pipes in the panel s,, and the pipe diameter d.
The canonical transformation method allows obtaining
a graphical interpretation of the optimum region of
functional dependencies in the form of a series of con-
tour curves on a plane. For the studied heat recovery
exchanger, the functional dependencies of the efficiency
criterion on the geometric parameters of the optimum
region are ellipsoidal depressions. There is a minimum
at the center of the depressions, and the contour curves

29 42 5

Y
5

a)

in the optimum region are ellipses. The following are
graphs the dependence of the exergy efficiency criterion
on the parameters of the heat exchange surface and the
corresponding contour curves for a panel water-tube
heat recovery exchanger with a staggered and corridor
arrangement of pipes in the bundle (Fig. 1).

The study of response functions in the minimum
region and corresponding contour curves made it
possible to determine the optimal values and ranges
of permissible values for the heat exchange surface
geometric parameters of a water-tube heat recovery
exchanger (Table 1).

When determining the permissible values of the
heat exchange surface geometric parameters of the
water-tube heat recovery exchanger, the real require-
ments for the operational and design features of heat
recovery exchangers were taken into account. Thus,
using a complex methodology including the canonical
transformation method, the optimal values and ranges
of permissible geometric values for the parameters of
the heat exchange surface of panel water-tube heat
recovery exchanger were determined.

§, . mm

6 ) o S B T\
N1

—— ]
29 42 55
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Fig. 1. Dependence of the exergy efficiency criterion on the heat exchanger surface geometric parameters of heat recovery
exchanger at the optimal distance between panels s, = 60 mm, as well as the corresponding contour curves in the mini-
mum region, as well as the corresponding contour curves in the minimum region:

a — for a staggered layout at 1 -k, = 0.545; 2k, = 0.550,3 -k, = 0.555;

b —for a corridor layout at 1 -k, =0.595;2—k, = 0.600; 3-%, = 0.605
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Table 1

Optimal values and ranges of permissible values of the heat exchange surface
geometric parameters of a panel water-tube heat recovery exchanger

Chess bundle Corridor bundle
Parameter Optimal values Ranges of permissible Optimal values Ranges of permissible
values values
s, mm 60.5 59.5-61.5 60.0 59.0-61.0
s,, mm 68.0 67.5-68.5 60.0 59.0-61.0
d, mm 42.0 41.0-43.0 42.0 41.5-42.5

Conclusions and Prospects

1. To optimize of the heat exchange surface geo-
metric parameters of a panel water-tube heat recovery
exchanger, a complex methodology has been developed
based on one of the statistical theory of experiment
planning methods — the canonical transformation
method.

2. Graphs of the dependence of the exergy efficien-
cy criterion of heat recovery exchanger on the heat

exchange surface geometric parameters for staggered
and corridor pipe arrangements in a bundle were ob-
tained, as well as graphical interpretations of the op-
timum regions in the form of a contour curves series
on a plane.

3. The optimal values and ranges of permissible
values of the heat exchanger surface geometric pa-
rameters have been determined, which allows for the
development of highly efficient heat recovery systems.
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AOCMAXEHHA KUCJIOTHUX ObPOBJIEHDb
KEPHOBOI'O MATEPIANY MNICKOBUKIB TA30BUX
POAOBULL NEPEAKAPINATCbKOIO PETNOHY

POSSIBILITY OF ACID TREATMENTAPPLICATION
IN THEPRODUCTION WELLS IN SANDSTONES
OF CARPSTHIAN FOREDEEP

AHoTauig. Bctyn. [a30si pogosuiya [lepegkaprnaTcbko20 pezioHy po3pobasioTbCsl MepeBaXHO Y CKAAGHUX 2e0/1020-
TeXHIYHMX YMOBAX, 30KPemMa B MICKOBMKOBMX KOJIEKTOPAX, AKi YACTO XaPAKTEPU3YIOTbCA HU3bKOIO MPOHUKHICTIO TA YLLi/IbHEHNUM
LIeMeHTHUM CKN1agoM. OgHUM i3 eeKTUBHUX MeTOgiB iHTeHCUikawii MpuUnIacToBoi 30HM CBEPG/IOBUH € KMCIOTHA 06po0Kda,
L0 gO3BOJISIE MOKPALUMTH PinbTPALiViHO-EMHICHI BAACTUBOCTI nopogu. [is onTumizauii Tako2o BrmBy HeobXigHe geTasibHe
BUBYEHHS peakLii KepHOBO20 MATepiany HA Pi3Hi KMCAOTHI KOMMIO3MLIT 3 YpaxyBAHHAM MIHepaabHO20 CKAAgy, CTPYKTYpu Td
TeKCTYpu MiCKOBUKIB. Y LibOMY KOHTEKCTi 0C06/IMBOI KTYanbHOCTI HaOYBAE GOCAIGKEeHHS eeKTUBHOCTI KUCIOTHNX 06pobieHb
HQ KepHi, BigibpaHoMy 3 MpogyKTUBHNX 20pM30HTIB 2a30B1MX POgoBKLL [lepegkapnatTs.

MeTa. MeToto gocnigxeHHs € pO3KPUTTS BU3HAYEHHI epeKTUBHOCTI BIINBY KUCIOTHUX KOMMO3MLIFA HA KOIeKTOPCbKi B/1a-
CTMBOCTI NICKOBMKIB 3 METOK0 MOKPALLieHHsI MPOHMUKHOCTI Ta iHTeHcHikawii npu BMbIiHOI 30HM CBEPGIOBUH Y 2d30HOCHUX MAdC-
Tax [lepegkapnaTcbKo20 pezioHy.

Martepianu i meTogu. Y xogi gocaigeHHs 6yan BUKOPUCTAHI 3pa3ki KepHOBO20 MaTepiany MicCKoBMKIB, BigibpaHi 3 npogyk-
TUBHMX 20PU30HTIB 2a30B1X pOGOBHLL [TepegkaprnarTcbko20 peioHy. KepH XapaKTepu3yeTbCs Pi3HUM CTyNeHeM YiLibHEeHHS,
HAABHICTIO 2IMHUCTOI CKNAgoBOI TA LieMeHTY MepeBa)KHO KapOOHATHOR0 i KpeMeHUCTo=20 Tuny. MiHepano2iyHuii ckaag 3paskis
gocnigxKyBaBCs 3a gONOMO20K0 PeHT2eHOCTPYKTYpHO20 aHanisy (PCA) Ta ontiuHoi Mikpockonii B monsipu3oBaHomy cBiti. Me-
Tpo2pagiuHi gocnigeHHs gO3BOMMAN BU3HAYNTH TeKCTYPHO-CTPYKTYPHI 0COBAMBOCTI MOpig Ta CTyniHb iXHbOI MOPUCTOCTi go
00pobKu. [1151 MOgeNtoBaHHS KNCIOTHOR0 BI/IMBY BUKOPUCTOBYBAIMCS CTAHGAPTHI 1000pATOPHI MeToguKu KUCIOTHOI 00pobK#M
i3 3aCTOCYBAHHAM PI3HMX KMCAOTHUX cucTem, 30Kpema: 15% po3umH HCl, cymiw HCl: HF (12%:3%) g/1st KpeMeHNCTUX LieMeHTiB,
Op2aHIYHI KNCOTH (IK anbTepHATUBA MiHEPAbHUM Yy CNaOOAKTUBHUX KONEKTOPax). 3pasku 3aHypIOBANMCH Y KUCAOTY 3d CTANO!
Temnepatypu (kiMHaTHoi abo go 60 °C — 3asexHo Big cepii eKkcriepuMeHTiB) Ha BU3HAueHi NpoMixky yacy (Big 1go 10 20guH).
[icnst 06pobKM 3pasky MPOMMBAANCS GUCTUABOBAHOIO BOGOIO TA CyLUMNCS. KONekTopCbki BAACTUBOCTI 3paskiB go Ta nicas
00pOoOKM OLIHIOBANNCS LL/ISIXOM BUMIPIOBAHHSI epeKTUBHOI MOPUCTOCTI, MPOHUKHOCTI TA MUTOMOI MOBEPXHI 3 BUKOPUCTAHHSIM:
ropomeTpii MeTogom 2a30B020 MPOHMUKHEHHS, BA20BO20 AHAI3Y G1S1 BU3HAYEHHs BTPATH Macy nicis 06pobku. TaKox 3aCToco-
BYBA/INCA CKAHYIOYA eIeKTPOHHA Mikpockonist (CEM).

OTpuUMaHi pe3ynbTaTy go3BOAMM MPOAHANIBYBATU ePeKTUBHICTb Pi3HNUX KUCIOTHUX CKAAGIB y MOKPALLeHHI GinbTpaviiHo-
EMHICHMX BIGCTMBOCTeN MOpig, a TAKOX BCTAHOBUTI ONTUMA/IbHI YMOBYM G151 POBEgeHHs KNCI0THOI 06poOKyM B yMOBAX peasib-
HUX POGOBMULL.

Pe3ynbTarn. Y pe3ynbTati KNCAoTHUX 06pobiieHb KepHOBO20 MaTepiany nickoBuKis [lepegkapnaTcbko2o pezioHy 6y10 BCTa-
HOBJ/IEHO TAKi OCHOBHI 3aKOHOMIPHOCTI:

Micnst 06pobku 15% HCI crioctepieanocs 36inbLueHHs ePekTUBHOI mopucTocTi Ha 8-15% Ta MigBULLEHHS MPOHUKHOCTI Y 2-5
pasiB (3a1eXHO Big TMMy LemeHTy). HaiibinbLue 3pOCTaHHS MPOHUKHOCTI 3A¢giKCOBAHO B 3pa3Kax i3 KAPOOHATHUM LIeMEHTOM,
ge KNcoTa epeKTMBHO PO34MHSINA KANbUMTOBI BKIOYEHHS. Y MICKOBUKAX i3 KpeMeHUCTUM LieMeHTOM KUCI0THA 06pobka HCI
byna manoedekTnBHOI; HaTomicTb cymiw HCl: HF 3abe3neynna 3pocTaHHs MPOHMKHOCTI go 3 pasis. TobTo Bigbysanack 3miHa
KOJIeKTOPCbKMX BAACTUBOCTEN.
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Bigbynmcs MiHepanoaidHi 3MiHy, a came 3MeHLLMBCS BMICT KapOOHATIB BIg3HAYeHO YaCTKOBE PO3YMHEHHS KBApLy Td Mo/bo-
BMX LUNATIB, WO MPU3BEI0 §o YyTBOPEHHS! HOBUX MOPOBMX MPOCTOPOBUX efleMeHTIB. CEM-gocigueHHs BUABUIN PO3LUMPEHHS
nop Ta MIKPOTPILUMH Y 30HAX KOHTAKTY 3epeH nic/si 00pobKHy.

BcTaHosneHi MacoBi BTpaty 3paskis micas KMCaoTHoi 06pobku, BOHM cknam Big 6,6% go 10,18%, 3a1exHO Big MiHepanbHo-
20 CKAagy Ta TPMBAAOCT eKcrno3uuii, npy Yomy HarbinbLwi BTpAT1 Macy BigbyBanncs B 3paskax 3 BUCOKUM BMICTOM KAlbUMTY.

KncnotHa o6pobKa € gieBMM MeTOgoM MOKPALLEHHS! KONeKTOPCbKMX BAACTUBOCTEN MiCKOBMKIB 2a30BMX pogoBuLL [Tepeg-
Kapnarcbko20 pe2ioHy, ocobnmBo gas nopig i3 kKapOOHATHUM LieMeHTOM. 111 KpeMeHWUCTUX Mopig gouinbHe 3aCTOCYBAHHS
KOMOIHOBAHMX KMCIOTHUX cucTeM. OTPUMAHi pe3yabTaTti MOXyTb BYT1 BUKOPUCTAHI g ONTMMI3AUii TexHiuHMX napameTpis
KUCOTHNX 06POOOK Y KOHKPETHUX CBEPG/IOBMHAX.

MepcnexTvBy OTPUMAHI pe3ynbTaTy 1a60pATOPHUX GOCIGKEHb BigKpUBAIOTL HU3KY NepPCrekTUB g/isi Ogasbluo20 ygOoCKo-
HA/IeHHs TeXHONORil iHTeHcuikavii BugobyTKy 2a3y B MepegkapnaTcbKOMy pe2ioHi:

BpaxoBytoun pisHOMAHITHICTb MiHEPAbHO20 CKAAgy MICKOBMKIB, NepcrekTMBHUM € pO3pOOAEHHS CeNeKTUBHUX KUCIOTHUX
KOMMO3MLif, aganToBaHMX go KapOOHATHO-KPeMEeHUCTUX Ta 2IMHNCTHX NOPIg.

Ha ocHoBi 1a60paTopHMX gaHMx goLiIbHO NPOBECTY MiIOTHI BUNPOOYBAHHS KUCIOTHNX 00p006/IeHb HA gilo4yx CBepg/IoBu-
HAX g/19 OLUiHKM PeasibHo20 egeKTy 3a M1acToB1X yMOB.

IoganbLumii po3BUTOK GOCAIgxKeHb MOXe BK/IIOYATH LMPPOBe MOGEeNIOBAHHS BIIMBY KMCAOT HA MOPOBUI NpoCTip i po3pob-
Ky MPO2HO3HMX MOgeseli 3MiHW KOEeKTOPCbKMUX BAACTUBOCTEN nicis 06pobKM.

AKTYAIbHUM 3AMLIAETHCS BUBYEHHS! eKO02IYHNX aCMEKTIB BUKOPUCTAHHS KUCIOTHNX PeazeHTiB, d TaKOX nowyK OibLy
be3neyHnx Ta eKOHOMIYHO BURIGHUX A/IbTePHATMB MIHEPAbHUM KUCIOTAM.

Knoyosi cnosa: nickoByku, KUCI0THe 06po0/ieHHs!, NeTPo2padiuHmii QHANI3, iHTeHCUIKavis npunmBsy.

Summary. Introduction. Gas fields in the Carpathian Foredeep region are developed mainly in difficult geological and technical
conditions, in particular in sandstone reservoirs, which are often characterized by low permeability and compacted cement compo-
sition. One of the effective methods of intensification of the near-bed zone of wells is acid treatment, which allows to improve the
filtration and capacity properties of the rock. To optimize such an effect, it is necessary to study in detail the reaction of the core ma-
terial to various acid compositions, taking into account the mineral composition, structure and texture of sandstones. The purpose
of the study is to reveal the effectiveness of the influence of acid compositions on the reservoir properties of sandstones in order to
improve the permeability and intensification of the near-surface space of wells in gas-bearing strata of the Carpathian Foredeep.

Purpose. The purpose of the study is to reveal the effectiveness of the influence of acid compositions on the reservoir prop-
erties of sandstones in order to improve the permeability and intensification of the near-surface space of wells in gas-bearing
strata of the Carpathian Foredeep region.

Materials and methods The study used samples of sandstone core material taken from productive horizons of gas fields in
the Carpathian Foredeep region. The core is characterized by varying degrees of compaction, the presence of a clay component
and cement of predominantly carbonate and siliceous type. The mineralogical composition of the samples was studied using
X-ray diffraction (XRD) and optical microscopy in polarized light. Petrographic studies allowed us to determine the textural and
structural features of the rocks and the degree of their porosity before processing. Standard laboratory methods of acid treat-
ment using various acid systems were used to simulate acid exposure, in particular: 15% HCl solution, HCI: HF mixture (12%:3%)
for siliceous cements, organic acids (as an alternative to mineral acids in weakly active reservoirs). The samples were immersed
in acid at a constant temperature (room temperature or up to 60 °C, depending on the series of experiments) for specified pe-
riods of time (from 1 to 10 hours). After treatment, the samples were washed with distilled water and dried. The collector prop-
erties of the samples before and after treatment were evaluated by measuring the effective porosity, permeability and specific
surface area using: gravimetric analysis to determine the mass loss after treatment. Scanning electron microscopy (SEM) and
energy dispersive analysis (EDS) were also used to assess changes in the rock microstructure and residual mineral matrix. The
results obtained allowed us to analyze the effectiveness of different acid compositions in improving the filtration and capacity
properties of rocks, as well as to establish optimal conditions for acid treatment in real field conditions.

Results. As a result of acid treatments of core material of sandstones of the Precarpathian region, the following main pat-
terns were established:

After treatment with 15% HCI, an increase in effective porosity by 8-15% and an increase in permeability by 2-4 times (depend-
ing on the type of cement) was observed. The greatest increase in permeability was recorded in samples with carbonate cement,
where the acid effectively dissolved calcite inclusions. In sandstones with siliceous cement, acid treatment with HCl was ineffective;
instead, the HCI: HF mixture provided an increase in permeability by up to 3 times. That is, a change in collector properties occurred.

The mass losses of samples after acid treatment were determined to be from 6.6% to 10.18%, depending on the mineral
composition and duration of exposure, with the largest mass losses occurring in samples with a high content of calcite.

Acid treatment is an effective method of improving the reservoir properties of sandstones of gas fields in the Carpathian
Foredeep region, especially for rocks with carbonate cement. For siliceous rocks, it is advisable to use combined acid systems.
The results obtained can be used to optimize the technical parameters of acid treatments in specific wells.

Discussion. The obtained laboratory research results open up a number of prospects for further improvement of gas produc-
tion intensification technologies in the Carpathian Foredeep:
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Considering the diversity of the mineral composition of sandstones, the development of selective acid compositions adapted

to carbonate-silica and clay cements is promising.

Based on laboratory data, it is advisable to conduct pilot tests of acid treatments on operating wells to assess the real effect

under reservoir conditions.

Further development of research may include digital modeling of the effect of acids on the pore space and the development
of predictive models of changes in reservoir properties after treatment.
The study of environmental aspects of the use of acid reagents, as well as the search for safer and more economically ad-

vantageous alternatives to mineral acids, remains relevant.

Key words: sandstones, acidtreatment, petrographic analysis, production intensification.

A KTyaiabHicTh TeMu. KucitorHi 00pobiieHHA cBep-

OBUH Ha CHOTO[IHI € OHUM 13 HAHOLIBII PO3IIOBCIO-
JPKeHUX MeTO/iB iHTeHcudikallii IpUILIUBY 10 CBEP/I-
JIOBUHH, III0 3aCTOCOBYETHCA HA(PTOTra30BUI00yBHUMU
KOMITaHIAMU GLJIbIIIEe cTa POKiB. BoHU 3aCTOCOBYIOTHCA
[IJ1A OUUIIEeHHA NpUBUOIHO1I 30HU IIJIacTa Bifl TPIIllUH,
3acMiueHUX OypOBUM IILJIAMOM, TJTMHOIO 200 1HIITMMU 10~
MIIITKaMHU, 110 CYTTEBO 3HILKYIOTH MTPOHUKHICTE. Lle mo3-
BOJISI€ BITHOBUTH TIOTIK BYIVIEBOJHIB, CYTTEBO 301IbIITATH
HadTOBUIOOYTOK a60 rasoBiaavy i AK HACIIOK — ITif-
BUIIIUTU IPOAYKTUBHICTH CBEPIJIOBUH.

ITickoBuku Ilepenkaprnarcbkoro perioHy y TepureH-
HUX KOJIEKTOPaX MAaIOTh CIIEIUIKY: JUTOTUNU 3 TOH-
KOIIIapyBaTO0 ITeTPorpadiuyHoio CTPYKTYPOI0, HepiBHO-
MIipHOI0 IPOHUKHICTIO, YaCTO 3 IPUCYTHICTIO 3aCTiHUX
TIIMHUCTUX a00 aprijliToBux mpornapkis. Lle moTpebye
aganTarii KMCJIOTHUX CKJIAIIB Ta IHAWBIMYaJIbHOTO MifI-
X0y 10 TEXHOJIOT1i 06POOKH.

CrJragHa reoJioris, 30KpeMa, 4acTi TeKTOHIUHI I10-
PYLIEeHHA, HEOMHOPIAHICTE KOJIEKTOPiB, BOGOHACUYEHHA
MJIACTIB, YCKJIQHIOE PO3BIAKY U eKCIIyaTallito ra30KoH-
JeHcaTHUX pomoBuil. ToMy MOCTIMKEeHHA KUCIOTHUX
00po6OK JorroMarae MOKPAITUTH TPOHUKHICTE 1 IpU-
CTOCYBATUCH JT0 PEATTLHUX YMOB.

BuxkoprcranHa iHHOBAIIHHAX METOIOJIOTIUHUX ITifT-
XO[IiB, MOCITIPKeHHA CyUYaCHUX KUCIOTHUX TEXHOJIOTIH
(COMAHOKUCIOTHI Ta TJIMHOKUCJIOTHI PO3YMHHU, 1HTI0I-
TOPU KOPO3ii, HOBI pelenTypu) I03BOJIAE afarTyBaTh
METOUKY [JIA TEPUTeHHUX YMOB, MiIBULIATHA e(PeKTUB-
HICTB 1 6e3meKy omeparrii.

BuBuenHsa kepHy, Ak GisuyHOr0 3paska Mmopoau
3 IJTacTa J03BOJIUTH IIPOBECTH JIa00PATOPHI KUCJIOTHI
00pOOKM Ta BUMIpATU 3MIHU IOPUCTOCTI, ITPOHUKHOCTI,
OITHUMIZyBaTH (POPMYJIH KHMCJIOT 1 PEKUMU 1H €KITili,
nependavyaTyvi ePeKTUBHICTD Y pealbHUX yMOBAX.

I HacamkiHellb He TUBJIAYNCH HA Te, II0 TEMa Xi-
MIiYHOI iHTEeHCU(IKALI1 TPOLYKTUBHOCTI CBEPIJIOBIUH —
KJIaCHKa rajrysi, 10 BOPOBAIKYEThCA y CBITI 3 KIHIIA
19 cr. nna cnenudgiyHUX YMOB YKpaiHu (TepureHHi
KOJIEKTOPH, PerioHaJIbHI BiIMIHHOCTI) 11 TeMa € iHHO-
BAIlIfHOIO, PETiOHAJIFHO PEJIEBAHTHOIO 1 CTPATEriyHO
BaKJTUBOIO.

Amnaini3a ocTaHHIX JOCIIMKEeHb I myOiKaImin.
Tema € TyI06aJIbHOI0 TA AKTUBHOI0 — OXOILITIOE AK (hyH-
JaMeHTaJIbHI JIabopaToOPHI MOCTiIKeHHsA, TaK 1 TeX-
HOJIOTIUHi 1HHOBAIil B iHAYCTpii 1 pisHi ii aclekTH I0-
CJIKYIOTh B IIPOBIAHUX TeXHIYHUX YHiIBEPCUTETAX.

ITadux M. V., Maxmyn XKB [5], mocmimxyoTs KoM-
GiHaIrii oToBoI Ta COJIAHOT KUCOT. 1A 06poOKu Kep-
HiB IIICKOBHUKA 3 AE€TAJbHUM aHAJi30M HPOHUKHOCTI
ta nmopucrocti Axmen M. 'omaa, I:xennidep Katiiep
Ta iH. PO3pP06JIEHO CUCTEMY OTHOETAITHOTO KUCJIOTHOTO
o6poberHa (OSSA) miA micKOBUKIB — 6e3 Heo0XiTHO-
CTi TIOTIEPEIHBOTO UK TIOCTOBOTO IIPOMUBY, 110 CITPOIILYE
TEXHOJIOTI0 ¥ BHIKYE KOpo3if. Y IBano-OpaHKiBCEKOMY
HAIlOHAJIBHOMY TeXHIUHOMY yHIBEpCUTETI Ha(pTH i ragy
0CO6JIMBOCTI PO3KPUTTA Ta BUIIPOOYBAHHA MaJIOIIPOHUK-
HUX Ta30HACUYEHUX BIIKJIAJIIB, cepel AKUX TOHKOIIA-
poBi mickoBuku BuBuaTh B. XomuH, H. ['oniraprosa,
H. Bpowningeka.

Y 1983 pormi amepukaHCbKU BueHHin ['ap-
pi O. MxJIeon coinbro 3 SPE cTBopuB opuriHaiabHi
PeKOMEeHIAIIi1 10 3aCTOCYBAHHIO KUCJIOT Ta TX KOHIIEHT-
pairiii, 10 6a3y0ThCA Ha MiHEPaJIOTIYHOMY CKJIAaIl I10-
poxu Ta ii mpoHUKHOCTI (Tabsmis 1). i AKi moTpiOHO 3a-
CTOCOBYBATH TLTBKU MIPU KOMILIEKCHOMY IOCTi?KeHHI.,
a He K BCEOXOILTIOIOUNI METO/I.

Y mpomnoHOBaHii cTaTTi eTporpadiyHuil aHai3
3pasKiB MiOIIEHCHKUX micKoBUKiB 3 [lepenkapnarcbkoro
mporuHy silicHioBaBcA 3a morromoror CEM (pactpo-
BUI eJIEKTPOHHUI MIKPOCKOII) Ta aHaJIi3y ILTidy 1opo-
ITH, 1110 [03BOJIVJIO OI[IHUTH BILIUB IEAKUX KHUCJIOTHUX
PO3UMHIB Ha KEPHOBI 3Pa3KU.

A anajisy BUKOPUCTOBYBAJINChH 3pa3KU BiibpaHi
mpu GypiHHI PO3BiAYBAaJILHUX CBEPIJIOBUH HA I'a30BO-
My pomoBumi I'ypa Pormuunisra (Ilosibma), Axi 6ysiu
nepenasi go I'ipando-merasnypriiiHol akagemii iMmeHi
C. Crammng, m. Kpaxkis. Ilerporpadiunumii anamia nuri-
¢iB (puc. 1) i3 3paskiB IIPOBOJAUBCA 13 3ACTOCYBAHHAM
MIKPOCKOIIiB, II[0 [J03BOJIMJI0 BUSHAUUTHU TIapaMeTpH,
THI, IIPOHOPIIii, 3€PHUCTICTb, (GOPMY 1 CTAH IIOPOMH,
IPUPOAY LIEMEHTAIli1, BKITIOUal0Uy MiHepaJIbHI T00aBKI
Ta CTYIIHB TigparTaiii, Kap6oHATHICTb IIOPOIU Ta iH.

ITickoBuK (cyOIiTHUHHUN apeHiT) i3 MiOIEHCHKUX
BIAKJIA/iB, 3a0apBJIEHHA 3MIIOETHCA Bif] CBITJIO-CipOTO
JIo ciporo i3 TeMHUMH IIporiacTkamu (puc. 2). i mae
BUTJIAN J00pe 3[[eMEeHTOBAHOI Ta MIITHOI ITOPOIH.

Crpykrypa 1muriyy B3iplid IIOPOIU CKJIATAETHCHA
i3 Api6HO- Ta cepegHbo3epHucTOro kpapity (0.05—
0.5 MM). 30e0iabIIoro MPOABJIAEThCA A00Ope yma-
KOBaHa Ta MMOCOPTOBAHA MATPHUIA CKJIaJeHAa MOHO
Ta MOJIKPUCTAIIYHIMHA dacTuHkamu. MicigaMu 3'saB-
JITIOTBCA TOHKI MaJionopucti npomtacteu. OKpyriiicTsb
3epeH KOJIMBAETHCA Bif] KyTACTUX [0 HAIiBOKATAHUX,

o/
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Tabnuuys 1
Opurinanasai pekomenganii MxJIeoma
Curtyauisa KoHueHTpauin
Kap6oHaTtHi nopoaun
MepdopauiiHui posumH 5% ourtoBa
MowKkoaykeHi nepdopaLiiHi kKaHanu 9% HCOOH
10% ouroBa
15% HCI
Fnuboke nolukoayKeHHA ripcbKoi nopoamn 15% HCI
28% HCI
KucnorHa emynbcia HCI
[MiCKOBUKM
PosunHHictb B HCI>20% Tinoku HC

Bucoka npoHukHicTb (100 mA i Buwie)
Ksapu 80% i 6inbLue; rnunm < 5% 12.0% HCI/3.0% HF"

Monbosuii wnat > 20% 13.5% HCI/1.5% HF"

3arnuHusosBaHicTb > 10% 6.5% HCI/1.0% HF?

BUCOKUiA BMICT XNOPUTIB 3.0% HCI/0.5% HF?
HusbKa npoHuKHicTb (10 m[, i HUKUe)

3arnuHisoBaHicTb < 5% 6.0% HCI/1.5% HF®

BUCOKMIA BMICT XIIOpUTIB 3.0% HCI/0.5% HF®

NosicrennsPnpommneka 15%HCI Pnpomneka cratinizosanum 5% HCI.
Gnpommska 7.5%HCI abo 10%outoBoi kncnotn¥npommska 6% ouToBoIO

682 /$50 Bk2/sk3 on2jswsas

Puc. 1. IIlnichu 3paskiB mopoau i3 MPOLYyKTUBHUX MOKJIAIIB
ne GR2/sk50 ra GR2/sk3 I'opusont — III; GR2/sk535 — T"opusont I
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Puc. 2. [lepenuiii BUrIsAm 3paska mopomu

31e01JIBIIIOr0 HamiBKyTacTa. B ckiai mopogu gomi-
HYHIOTh 3epHAa KBapIly B Pi3HOMY CTeIleHi pereHeparii,
0araTo 3 HUX MalTb TEMHHUI KOJIip, II[0 3yMOBJIEHO Mar-
MATUYHUMU 3MiHAMU ITif] Yac AKUX MiHepasu 3ajrisa
Haa U iM TeMHOTO0 3a0apBiieHHA (puc. 3).

IlemenTarria mosxe OyTH ormrcaHa AK HEPiBHOMIp-
Ha, KOHTAKTHO-ILUTIBOYHOI0 TUILY (IIeMeHT 3HAXOIUTHCA
V 30Hi KOHTAKTy 3€peH a TakoK (popMye ITIBKY HAKOJIO
IesAKNX 13 YACTUHOK IIOPOIH).

SHIMOK BKJIIOUAE YACTKY MOHOKPHCTAJIIYHOTO KBap-
1y — Q_; i MOJTiKpUCTaTiYHOTO — Qp; nopucticts — P,

rapbonaru — C; maykonit — Gl, myckosiT — Ms, nipen-
craBHUK Makpogayuu — B. ITosiBa rimaykoHITY CBITUUTD
Ipo Te, 1110 mopoxaa gopmysasiacs y mopi (Puc. 4).

Puc. 5 Ta 6 103B0JIAIOTH TTOKA3aTHU HEOTHOPITHICTH
TIOPOJIU 32 KOJIEKTOPCHKUMU BJIACTUBOCTSAMMU, III0 CITPU-
YUHeHa HAaSBHICTIO MAJIO IIOPUCTUX ITPOILJIACTKIB.

TekcTypa Takux MMPOIIaAPKIB — KOJIUBAETHCA BijT Mi-
KposepuucToi (gpioHinre 0,01 MM) 10 TOHKO3E€PHUCTOI
(0,01-0,05 mMm). Takosx meBHEe 3SHIDKEHHA IIPOHUKHOCTI
TI0B’A3aHe 13 HAsABHICTIO KapOOHATHO-TIIMHUCTOI I[eMeH-
Tari.

Puc. 3. Ilerporpadiunuii suimok 3paska GR2/sk50, Hikomns I1
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Puc. 4. Ilerporpadiunuii 3uimok 3paska GR2/sk50, Hikons X

Ha manomy pricyHKy BUIHO HEPIBHOMIPHICTh I€MEHTA-
I1i1 Ta ii IPHUPOY — pereHepoBaHmil KBapil y Gopmi IuIiB-
ku. Himxuae HaBemeHMit puc. 8 Mokasye HAABHICT Kap6o-
HATHO-TJTMHUCTOTO IIEMEHTY y HU3BKOITPOHUKHIX 30HAX.

T'yiuHMCTI YacTUHKY PO3Mi3HAIOTHCA T/l MiKPOCKO-
TI0M 3aBAKU O1IbIIOMY TTPUOIIKeHHI0. BoHU MaoTh
BUTJIA MAJI€HBKUX IIJIACTUHOK puc. 9.

3arajyioM K0JIEKTOPCHKI BJIACTHBOCTI IOPOIU HEPiB-
HOMIPHO 3MIHIOIOThCA: BUCOKI B 30HAX /1€ BUCTYHAIOTH
YICJIEHH] KaHAIU 3 TOOPOI0 MIKITOPOBOI0 KOMYHIKAIIiEI0
(puc. 3, 7) Ta HEU3BKI y c1ab0 MOPyBATUX 3alleMeHTO-
BaHMX JacTuHaX mopoau (puc. 5, 8). Bapro 3asnauu-
TH, 10 IIOPOA IIIAXOMUTH ITiJ KHUCJIOTHE 00PO0JIeHHsd,
3BaKAIOYM HA JOBOJII BUCOKUII BMIiCT KapOOHATIB Ta BU-
COKY IMTPOHUKHICTH (X04a 1 HeomHOpiaHY). [lepemnikomoro

y DOCATHEHHI HANO1/IbII e(eKTUBHUX Pe3yJILTATIB orIe-
pairii MOXKyTh CTaTH XHOHI MPOEKTHI PillIeHHS 010
CKJIAIy KHCJIOTU Ta TEXHOJIOTii 00po0IeHHA.

J1a mpubIM3HO1 OIIHKY KiJIBKICHOTO CKITA/y TIOPOIH
1 mOAIBIIOro MiI60PY KUCIIOTHUX PO3YUHIB, KOPUCTY-
founch pexkomernaiamu MiJleoma Ta iH., IpoBeieHO
TJIaHIMETPUYHUI aHATI3 NUTi(hiB ITOPOM 34 JOIIOMOT0I0
mikpockorry CarlZeiss.

ITicisa mpoBemenus mocaimy poamisHano 300 mo-
3uIliii 1 06paxoBaHo BiICOTKOBUI ckjian 3paska GR2/
sk50: Ksapir — 216 mosurriit (65,6%); kap6oHaTHI
yacTuHK — 41 mosutia (12,46%); Ilopu — 67 103u-
it (20,36%); MyckoBiT — 2 mosurtii (0,6%); moabo-
Buit mmar — 1 moawuiria (0,3%); rmayKoHIT — 2 mO3UITil
(0,6%), pesynbraTi AKOTO HaBeeHi y TabauIi 2.

Puc. 5. ITerporpadiununii suimok 3paska GR2/sk50, Hikomns 11
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Puc. 6. ITerporpagiunmnii suimok 3paska GR2/sk50, Hikonp X

TouHicTh JAHOTO METOIY 0OMEKYETHCA KIJIBKICTIO OTsxe, BpaxyBaBIIIK ITIPOBEIEHUIT aHAJTI3 TIPCHKOI TI0-
PO3ITiBHAHUX TTO3UIili, & TAKOMK CKJIQHICTIO PO3ITi3- PO TAa TEOPETUYHI 3HAHHS, I IPOBEIEHHA JIabopaTop-
HaBaHHA Opi0HUX MiHepasiB Ta neMmeHTanii. [Ipore  HUX qOC/TIKEHD i3 BIUTUBY KUCJIOT HA 3Pa3KU KEPHOBOTO
Jlae JiTKe YABJIEHHA II0JI0 YCePETHEHOr0 TIPOIIEHTHOT0  Marepiajy 0ys10 o6paHO HACTYITHI KUCJIOTHI PO3UYMHU:
CKJIAIy MiHepaJIiB MOpPOaAU-KOJIEKTOopa. 15%HC] ta 10% HCI my1s1 o1fiHKM HOTIEPeIHbOI [IPOMUBKH;

Puc. 7. CEM 3HiMoK 3paska KepHy (pereHepoBaHUil KBApPIT)
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Puc. 8. CEM 3nHiMmok 3paska KepHy (Kap60HATHO-TIIMHUCTUHA [[€MEHT)

rimHokucaora (12%HC1+3%HF), 12%HCl1+1.5HF
ta 7.5%HCI+1.5HF njis1 oceoBHOrO erarry.

i1 06po6KY ITIaHUX KOJIEKTOPIiB BEJIUKY POJIb
Biffirpae BMicT KapOOHATHUX TOPiM, AKI € JIETKO PO3-
YUHHUMU Y COJIAHIN KUCJIOTI TPU IIHOMY BUIIJIAECTHCA
Byryekuciuii raz. Came Ha npusumi sugitersasa CO,
3acHoBaHe 3acrocyBanHaA npuiany lllaii6aepa.

e T
7 L
w5

T

ITicsia mpoBeeHHA 3aMipy TeMIlepaTypu Ta aTMoc-
(hepHOTO THCKY; 3BMAIleHHA BEHTUIIB [JIA YHUKHEHHA
ButoKy CO,, noapi6bHeHHsa Ta BigBaxeHHA 1 I mopoau
OMIIIAETHCA Y 3a3aJIeTiIb IIOMUTY Ta BUCYIIEHY KOJI-
Oy Ta 3asmBaeTbcA 20 MJI KUCJIOTH. BPiBHOBAKYIOTHCA
MEHICKU pPiAuHU. EMHICTH 3 KUCJIOTOI0 BHUJIMBAETHCS
HAa IIOPOY 1 OTHOYACHO HATHCKAETHCA HA CEKyHAOMIP.

Puc. 9. CEM 3HiMOK 3paska KepHY (IVIMHUCTI YaCTHHKH)
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Tabnuys 2
PeaynbpTraT IiIaHIMETPHUYHOTO AaHAJII3Y 3Pa3KiB MOpoOaH
Haaea 3paska Mi HapaxoBamui BincorkoBuii | BigmcoTkoBmuii ckian,
) inepasn
(iHTepBaAI3AIATAHHS) MO3UIIii ckian, [%] [%] (6e3 miop)
Ksapn 216 65.6 82.44
HomomiT/kanmsiuT 41 12.46 15.65
TopuszonT 111 I 67 20.36 _
GR2/sk50 bR '
(1848-1857 m) MycxrosiT 0.6 0.76
ITonpoBuii mrmar 1 0.3 0.38
T'nayxonir 0.6 0.76
Ksapn 187 59.75 73
HomoMiT/KanbuT 67 21.4 26.2
Topusont I I 57 18.2 _
GR2/sk535 PR :
(1634-1633 M) MycxrosiT 0.3 0.4
ITonpoBuii mrmar 0.3 0.4
T'naykonir 0 0
Bymekucnuii ras, 1o BUgIAETHCSA, BUTICHAE BOY 3 Mip- V= V1i+V2+V3 _ 28 +28 +27 _ 9767 ot

HOTo IWriHApa. TakuM YMHOM 3a JOTIOMOTOI 3MiHU
PiBHA PiIHM MOYKHA BU3HAUUTH 00’ eM Bupineroro CO,,.

PiBHAHHA, 1110 BUKOPUCTOBYETHCA JIA PO3PAXYHKY
KapOOHATHOCTI OPOJIH:

(1)

y:
a

b—o0’em COZ’ cM® @ — Maca Ioponu, T;

K — roedirrienT, mo BpaxoBye aTMocepHUH TUCK
Ta TeMIlepaTypy.

Bupninenna CO, mif gac mpoxomxeHHsa peaxii 10%
HCI si spaskom GR2/sk50: 10 cex — 7em?; 30 cex —
12 em?; 1 xB — 15em?; 3 xB — 20 cm?®; 5 xB — 23 cm?;
10 xB — 25 cm?; 15 xB — 27 cm®. Saramernii Bmict CO,
V.., =27cm3.

Coﬁnﬁ O1JTBIII TOCTOBIPHUX PE3YJILTATIB Ta MOYKJIUBOCTL
ycepemHeHHS TOCJIif] ITPoBeIeHo TPUUi qJI KOKHOTO
3paska i kucyioTu. Peaymeratu —V,,, = 26 cm® ta 27 em®.
Cepenniii 06’em CO,, mo BugiuBCs

_V1+V2+V3 27+26+27
3
K =f(P,T)=0,39504 (una P = 734 mm.pr.cr.
t=21°C)
Pospaxymok kap6oHaTHOCTI IOPOOHU:
yo b-K 26.83-0.39504
a

Vv =26.83 c™m?®

=10.6% -

InenTuuna mporemypa OyJia mpoBefeHa IJisa 3paska
GR2/sk50 i3 sacrocyBauaam 15% HCI kucsioru.

Bupinenna CO, mij yac npoxomxeHHsa peakirii 15%
HCI 3i 3paskom GR2/sk50:

10 cex — 15 cm?; 30 cex — 18 cm?; 1 xB — 20 cMm?;
3 xB—22 cm?; 5 xB—24 cm 3; 10 xB— 26 cm?; 15 xB—
28 cm®. 3araneamii micr CO, V,, = 28 cm?

Hacrynui nBa excriepumentTu 3i 3paskom GR2/sk50
TIOKa3aJIi CX0XKi pesynbraTu V,,, = 26,5 cm® ta 27 cm®.
Cepenniii 06’em CO,, o BugiMBCA

3

K =f(P,T)=0,39462 (una P = 740 mm.pr.cr.
t=23°C)
Pospaxynok kap6b0oHATHOCTI TIOPOJIH:
yo b-K 27.67-0.39462
a

=10.92%

SanesxHicTb 06'eMy Bupinenoro CO, mpu 06pobiieH-
Hi mopoau 10% ta 15% coJIAHOI KUCJIOTOO Bif Yacy
ITPOXO/PKEHHA peakIii BimobpaskeHa Ha puc. 10 Ta 11.

3arasiom peaxuia 10% po3uyuHy MTPOXOAUTH IIBU/-
K0, — mojioBuHa 06’emy CO, Bupimmnaca mporarom 1
XBUJIMHU peakirii. Ak sumuo i3 puc. 10 Ta 11, 15% pos-
uuH HCI pearye 1ie mBuiine, TyT II0JIOBUHA BYTJIEKHC-
JIOTO Tasy BUAIMIACA NpoTAroM mepinux 10 cexyw.
Kinmeswit 06’eM rasy 10 BUILINBCA IIPY B3a€MOJIIi ITI0po-
Y 13 PIBHUMU KHCJIOTAMHI Mae IIOPIBHIOBAHI 3HAUEHHS,
3 HE3HAYHOK) IIePeBaroro A1 15%-10 CoJIAHOr0 PO3ULHY.

Omxe, y 060X BUIAAKaX KapOOHATHICTH MOPOAU
nepesummia 10%, npu [boMy BU3HAUEHA 3a METPO-
rpadiuHUM aHaTi3oM KapOoHATHIiCTh cknana 12,46%.
3 mporo BumuBae, mpo Ak 10%-sa tak i 15%-8a coyiani
KHCJIOTH PO3UYMHUIN Oiibiiie 80-TH IIPOIEHTIB Kap-
0O0HATHUX KOMIIOHEHTIB 1 MOKYTb OyTH 3aCTOCOBaHI
Ha eTarr ITPOMUBKH.

IIpore BapTo 3a3HAUWTH, 10 Y JAHUUN METOJ HE €
BUUEPITHUM 1 Mae pAx HemomikiB. Ilepir 3a Bce, Taka
MaJia KUIBKICTB ImickoBHEa (1r) He MosKke II0OBHICTIO BijI-
TBOPUTH peaJIbHUI KoMmoHeHTHUU ckjian. [lo-mgpyre,
He BapTo MEePEeHOCUTH KiIbKicThb pogunHeHoro CaCO,
Ha peaibHI YMOBU — OCKLJIBKU TTOPOAA TOTEPETHBO
3MeJieHa, M0 3HAUHO MOJIETTIye PO3UNHEHHS Kap0o-
HaTHUX MiHepaJtiB. [lo-TpeTe, BimHOIIIEHHA KHCJI0TA:
mopoaa y mamomy mociiai pisHa 20:1, 1110 He BiAIioBimae
peaIbHUM yMOBaM.

IIpu mocimsxeHHI KUCIOTHOI il HA 3pasoK Kep-
HY JBOMAa 3allpOIIOHOBAHUMHU PO3YMHAMHU Ta OI[iHKA
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. Buninenns CO, nig yac peakuii micKoBUKa
=) i3 10% COJISTHOI0 KHCJIOTOIO
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Puc. 10. Sanexnicts 06’ emy Businenoro CO, Bif uacy peaxmii (10% HCI)
Bupinenns CO, nmix yac peaxkuil miCKOBHKa
- i3 15% coJIsIHOI0 KHCJI0TOI0
5 30
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Puc. 11. Sanexnicts 06’ emy Buginenoro CO, Big uacy peakii (15%HCI)

e(peKTUBHOCTI POSUMHEHHA HUMU KapOOHATHUX KOM-
TIOHEHTIB 1 BCTAHOBJIEHO, 110 TIepeBara HagaeTbeAa 15%
COJIAHIN KWCJIOTi, HE3BAXKAIOUM HA BUIILY KOPO3iiHICTH
Ta IMBUAKICTD peaktii. [lana kucsiora e 6ibir epeKTruB-
HOIO, II[0 Y peaJIbHUX yMOBax (IIpu HAABHOCTI 3a0py/IHe-
Hoi I13I1 Ta ckIamgHINIoro MPoXomKeHHA PeakKIlil) MoxKe
TIPUHECTH KPAIWii pesyssrar. A 6epydu 10 yBaru HETJIu-
0OKe 3aJIATaHHSA TPOIYKTUBHUX IJIACTIB 3 TEMITEPATYPOIO
He Bute 60 °C, KOposiiiHy aKTHUBHICTH MOJKHA 3 JIETKICTIO
3HUBUTH 3a TOIOMOTO0 iHTi6iTopiB Kopoaii. IllBuakicTb
peaxiii He Bijirpae KJII0UOBY POJIb HA €Talli IPOMUBKH.

IIpu mocimKeHH] 3MIHU TPOHUKHOCTI MOPOU ITifT
BILIMBOM KHCJIOTHOTO PO3UYNHY ITPOHUKHICTH IJIA I10-
pin i3 ra3oBUX POMOBUII] BUMiPIOBAJIACH 3 TOIIOMOTOI0
piouHA.

BpaxyBasiiu Bci HeOIIKH, BUPIIIIEHO, 1110 BUKOPU-
craraHA 500 r 3paska IIOPOau [JId MOIiIOHOT0 eKCIIepu-
MEHTY € BTPATOI0 I[IHHOTO MaTepiaty IJIA JOCIiTKEHb.
OCKLIbKY, 3aTUIITKN TTOAPi0IeH0] TIOPOIH 3 IIOITePETHEBO-
ro gociriay ckiasu 80T, MOCTAHOBJIEHO 1X BUKOPUCTATH

74

U1 ipo6Horo ekcriepuMenTy. 1106 3amoBHUTH TTOpUCTE
cepenoBuIle 3pas3oK OyJsI0 3MIITaHO i3 JIAG0PaATOPHUM
mickoM (MiHepaJIoTiuHui cKJiad HeBimomuit). Pesysbra-
TU IPOBENEHOTO IOCITIAY, 110 6a3yeThCA Ha OIIHII 3Mi-
HU DPOHUKHOCTI Uepes 3MiHy BUTPATH ITiCJIA 00POOKHU
TJIMHOKWCJIOTOI0 HaBeJieHi y Tabsuiii 3.

Jli1a o0paxyHKy e(peKTUBHUX 3MIiH ITPOHHUKHOCTL

MOJKHA 3aCTOCYBATU PiBHAHHA
3

i
k:Q-M.L:c
Ap-F

-Ila-c-m

I 3 = MZ. (2)
a-m

k — npouuknicTs [M?%]; @ — BuTparalm®/cl; u — guua-

miuna B'askicts [I1a-c]; L — goB:xuia mmopoBoro cepe-

mosuina [m]; Ap — pisuwura tuckis [[lal; F — mtoma

IIOIIEPEYHOr0 CiYeHHsA IT0OPOBOro cepemosuira [m2]. (2),

3MiHAa ITPOHUKHOCTI BUPAKAETHCA:

k_QZ&.loo%: 0.1063
0.166

-100% = 64% . (3)
kl Ql
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ExcniepuMeHTAIBHI 3aMipHy BUTPATH BOOH

Tabnuuysa 3

3amip 006’em BoH, [Mu] Yac, [c] Burpara, [Mmur/c] Cepenusa Burpara
50 310 0.161
ITepen 06pobKoI0 100 590 0.169 0.166 [mur/c]
150 888 0.169
50 472 0.106
TTicis106po6KM 100 934 0.107 0.1063 [mir/c]
150 1414 0.106

B pesysbrarTi mocitity BCTAHOBIIEHO, IO ITiCJIA KHUC-
JIOTHOTO 00POOJIEHHA HACTYIIUJIO IIOTiPIIEHHSA TIPO-
HUKHOCTI ITOpUCTOTO cepenoBuiia. lle cnpuuuneHe
O0ararbma (pakTopamMu, HANPUKIA[, HEKOPEKTHUM
3aM0BHEHHAM ITOPUCTOTO CEPENOBUIIA, YTBOPEHHAM
HEMIPOHUKHUX 0Ca/liB (HeMOKIINBO OI[IHUTH, OCKLJIbKNA
He BigoMUI CKjIaf JJabopaTopHOTo MicKy), Ta iH. Byso
MPUHHATE PillleHHA IIPOBECTH eKCIIepUMeHTaIbHE [10-
CJTI/IPKeHHSA BIUIMBY Pi3HUX KUCJIOTHUX PO3YMHIB HA Te-
PUT'eHHY IOPOIY-KOJIEKTOP Ha OCHOBI OIIIHKU BTpaTU
Macu 3pasKa Py B3aeMOil 3 KUCJIOTOIO.

Isist BUsHAYeHHA e(DeKTUBHOCTI 3AIIPOIIOHOBAHUX
KHCJIOT ITPU B3AEMOMII i3 KepHOBUM MaTepiajioMm 6yJio
3aIIPOTIOHOBAHO TIPOBECTU E€KCIIEPUMEHT, 110 TOJIATAE
Ha oOcepBallil peakIrii Ta IMOJAJIBIIIH OIIHITI KiJTBKOCTI
PO3UYMHEHOI TTOPOH. 3 OTVIAAY Ha Te, [0 BAKINUBY POJIb
mig Jyac KHUCJIOTHOr0 06po0JIeHHA Bifmirpae treMmmoepa-
Typa, KHUCJIOTHA i HA 3Pas3Ky IIPOBOIMIIACA Y €JIeK-
TPUYHIN meyi.

ITepir 3a Bce, MPOBOAMMO MIATOTOBKY 10 IIPOIIECY
00pOo0JIeHHSA: TTPUTOTYBAaHHA KUCJIOTHUX PO3UNHIB, BCTA-
HOBJIEHHA TeMIIepaTypu B I1eYi, JPOOJIeHHA ITOPOaU
Ha yacTuHKU (5—15 r) iX 3BarKyBaHHA TA MITOTOBKHU 00-
JagHaHHA cPopMOBaHO 4 TPYITH OCITIIIB 110 TPY 3PA3KHU

Bci sHaueHHa oTpuMaHi ITi yac mIpoliecy 3BasKyBaH-
HA (0 peakirii) HaBeeHi y Ta0IuIr 4.

Yac B3aeMopmii KMCJIOT i ITopoau craHoBuB 10 roguH.

Brparu macu nmoponu rporArom peakmii i3 HaBefe-
HUMU PO3UMHAMU Ta iX rpadiyuHe 300payKeHHA HaBeIe-
Hi B Tabsuili 5. Bei BoHU BKITIOYAIOTH 1 BUTTAPOBYBAHHA
KHUCJIOTH.

Ockinbkn 1100yq0BaHi KpUBi HA puc. 12 HOCATD ITPA-
MOJIIHIHUH XapakTep, MOKHA CKa3aTH, 10 OCHOBHA
YyacTHHA BTPAT MacH TOB’A3aHa i3 BUIApOBYBAHHAM
kuciory. CitabKoBUpaskeHUi rinepOoIiuHuil XapaKrep
Mae TUIBKU BIPisoK, 1[0 BiAMOBiZae mmepmuM 15 XBu-
JIMHAM, Ha KaJjIb, HA rpaiuHuX 3aJI€KHOCTAX I[bOTO
He BUIHO.

Hociig crocoBH012%HCl+1.5%HF kucmorHoro
pO3UMHY, 110 32 PEKOMEHAAIIAMY MTOBUHHA 3aCTOCO-
BYBaTHCh Y ITOPOIAaX-KOJIEKTOPaX i3 HUBLKUM BMIiCTOM
IVIMH Ta cepequboo nporukHicTio (10—-100 mI). Jauna
KHcJI0Ta BubpaHa uepes HAaABHICTh HEOTHOPITHOCTI
meTpodisMYHNX XapaKTePUCTUEK Yy 00pOo0II0BAHOL I10-
poxu. PegysibraTit KMCJIOTHOTO TIAHHA HABEAEH] HIDKUE
(rabaunda 6).

Ak i y monepenHbOMY BUNIANKY, JIiHII MAlOTh IpA-
MOJTIHIHUH XapakTep, 0 MiATBEPIKYE TOMiHY UM
XapakTep BUNAPOBYBAHHA KHUCJIOTHU.

Jocnimxyoun TIIMHOKUCIIOTY 13 IIOMepeaHiM 3a-
crocyBauHAM 15%HCI orpuMaHo HACTYITHI pes3yJsbTa-
THU, 1110 HaBeOeHl B Ta0JInII 7.

Piske mamitunA miHil Ha rpadivHiil 3a7I€KHOCTI BifI-
moBigae uacy samiau 15%HCI ua riuHokuciory. ana

Tabnuys 4
Haui orpuMaHi mpu 3BaKyBaHHi (0 KHCJIOTHOTO JiAHHS)
Maca, r
Tun xuciorn Hassa 3paska mopomu
mopoaa nocyn KHCJIOTA KHCJIOTA + IOCY]I

GR2/sk50 (1) 9.514 20.817 28.124 58.455
TJIMHOKMCJIOTA GR2/sk50 (2) 10.915 20.686 27.934 59.535
GR2/sk50 (3) 9.757 20.283 36.209 66.249
GR2/sk50 (4) 9.297 20.883 30.248 60.428

7.5%HCI + 1.5%HF GR2/sk50 (5) 7.383 20.559 30.758 58.7
GR2/sk50 (6) 9.311 20.801 26.616 56.728
GR2/sk50 (7) 19.669 32.234 42.07 93.973
2 ron 15%;5:““0““' GR2/sk50 (8) 13.283 32.48 32.656 78.419
GR2/sk50 (9) 10.065 20.864 32.869 63.798
GR2/sk535 (1) 22.065 32.806 53.122 107.993
12.5%HCI1 + 1.5HF GR2/sk535 (2) 15.518 20.971 32.266 68.755
GR2/sk535 (3) 12.173 14.897 29.696 56.766
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Tabnuys 5

Brparu macu 3pazkiB npu peakuii i3 minHOKHCTI0TOIONPH £ = 61 °C
(BKJIIOUHO i3 BUIIAPOBYBAHHAM KHCJIOTH)

Maca, r
3pazok
MOYATKOBA yepes 15 xB yepes 1 rog, yepes 2 rox, kinnesa (~12 rom)
GR2/sk50 (1 58.455 57.972 56.885 55.27 44.272
GR2/sk50 (2) 59.535 59.238 58.361 57.26 46.324
GR2/sk50 (3) 66.249 66.051 65.047 63.764 51.026

3ajieskHicTH BTPAT MacH 3pa3KiB MOPOAM BiJ Yacy peakimii i3
rIUHOKHCI0TOI0 (12%HCIH3%HF)
70 |
65 =
60
[
~ 55
<
2 —&—GR2/sk50(1)
50
= \\. —m—GR2/5k50(2)
- e GR2/sk50(3)
40
35
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Yac, roa

Puc. 12. 'padiuna 3amexHicTs BTpaT MacH Biff 4acy IIPOXOKEHHA peaKIii

(i3 BpaxyBaHHAM BUIIAPOBYBAHHSA KUCJIOTHOTO POSUMHY)

3aJIEKHICTh Mae HAMOLJIBII BUPAMKEeHU! 13 BCiX HaBe-
IeHUX XapakTep, TYT MOKHA BUIIJIUTHU OBI BaKJIUBI
misaukn: 0—15 xB Ta 2 rom — 2 rox 15 xB. Ha meprriii
OIISAHIT — IIPOCJIIIKOBYETHCA OLJIBIN pidKe MaTiHHSA
JIiHII(TI0YaTOK peakIlii), 3 HEBEJIMKUM BILIMBOM BHIIA-
POBYBaHHSA, a Ha OpYTiil — HU3bKe HNaJiHHA JIiHii, 1110
XapakTepusye IepioJ HarpiBaHHA KUCJIOTU Iepe[
MMOAAJIBIIINM BUIIAPOBYBAHHAM Ta MOBLJIBHOI PeaKIlil
CBIKOTO KHCJIOTHOTO PO3UUHY 13 yiKe ITPOPearoBaHoI0
TIOPOZIOIO.

Amnauis peakirii aHoOro 3paska i3 TIIMHOKHUCJIOTHIM
POBUMHOM TIOKA3y€e YTBOPEHHSA BiIKJIAIIB, IPUPOAY AKUX
Heo0XiJTHO BUBUNTHU, MOKIIIBO BOHI MAIOTh KOJILMATYO-
unii XapakTep, a 0TiKe MOKYTh SHUSUTU e(eKTUBHICTD
00pOOKU.

OcraHHIM 13 TOCITIKeHUX KUCIOTHUX PO3YMNHIB CTaB
7.5%HCI1+1.5%HF. [Jauuii po3unH peKoMeHI0BaHU
IO 3aCTOCYBAHHSA y MIPOHUKHUX OJTITOMIKTOBHUX ITiCKOBU-
Kax Jie 4acTKa KBapiry repesuiirye 80%, a BMiCT TVIMH —
HmKue 5%. PegynbraTtu oTpuMani mij yac mpoBeieHHA
JIOCJTiTy HaBeeHi y Tabuuiri 8.

OCHOBHOI0 METO0 [TAHOT'0 eKCIIEPUMEHTY 6YJI0 IIpo-
aHaJII3yBaTHU BTPATH BUKJIIOUHO Macu moponu. Tomy,
1100 poOuTu Oyab-AKi BUCHOBKHU MO0 €(DEKTHUBHOCTL
3aCTOCOBAHUX KHCJIOTHUX PO3UMHIB, ITICJIA 3aBEepIIEH-
HA JOCIimiB 00po06JiieHi 3pasku Oyau modpe BHUCYIIIEHI
Ta 3HOBY 3BaskeHi. Pegynbratu IIpoBeieHUX TOCIIIIiB
HaBemeHi y Tabsuiii 9.

Ha puc. 17 Ta 18 Hmxue, moka3aHo pe3yabTaTH JI0-
CJTiIB 3rigHo 13 Tabau 9.

Tabnuuys 6

Brparu macu 3pazkiB npu peaknii i3 12%HCI + 1.5%HF kuciorauM pogunHoMm npu ¢ = 61 °C
(BKJIFOYHO i3 BUIIAPOBYBAHHAM KHUCJIOTH)

3pazox Maca, r

IMOYaTKOBA 15 xB 2 rog, 12 rog
Sk50 (4) 60.428 60.126 58.151 47.531
Sk50 (5) 58.7 58.481 56.53 45.62
Sk50 (6) 56.728 56.463 54.438 44.232
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Maca, r
(9] [0,
o (9]

\\:

0 1 2 3 4 5 6 7 8 9 10 11 12 13
Yac, rog

40

3ajie:kHiCTh BTPAT MacH 3pa3KiB MOPOAHU Bil yacy peakitii
i3 kucjaoruum pozunnom (12%HCI+1.5%HF)

—o— GR2/sk50(4)
- GR2/sk50(5)
GR2/sk50(6)

Puc. 13. I'padiuna 3aekHicTh BTpAT MACH Biff Yacy IPOXOMKEHHSA PeaKIfil

(i3 BpaxyBaHHAM BUIIAPOBYBAHHA KHCJIOTHOTO PO3UHHY)

Tabnuys 7

Brparu macu 3paskiB ipu peakiiii i3 15% HCliz mogansmuM BILIMBOM INIMHOKHCJIOTHHM PO3YHHOM

(BKJIIOUHO i3 BHIIAPOBYBAHHAM KHCJIOTH)

Maca, r
3pasox mouarko- | 15 xB 1 rog 2 rog IIOYATKOBA 15 xB Kinuesa 9 ropg
Ba 15%HCI1 | 15%HCI | 15%HCI | (IMIMHOKHCJIOTA) | NIMHOKHCJIOTA | INIMHO-KHUCJIOTA
GR2/sk50 (7) 93.973 93.493 92.391 90.758 86.244 86.045 70.021
GR2/sk50 (8) 78.419 78.11 77.312 75.824 70.386 70.25 56.695
GR2/sk50 (9) 63.798 63.486 62.698 61.48 52.674 52.66 43.161
3ajieskHicTh BTpPAT Macu 3pa3KiB NMOPOAM Bij yacy
100 peakuii i3 15%HCI Ta mimHOKHCI0TOI0
90
80
= \
<
g ¢ —o—sk50(7)
E ——sk50(8
60 — sk50(8)
sk50(9)
50
40
0 2 4 6 8 10 12
Yac, ¢

Puc. 14. T'padiuna 3aekHicTh BTPAT MACH Biff Yacy IPOXOMKEHHSA PeaKIfii

(i3 BpaxyBaHHAM BUIIAPOBYBAHHA KHCJIOTHOTO PO3UMHY)
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Tabnuys 8

Brparu macu 3pazkiB npu peakuii i3 7.5%HCI1+1.5%HF kucsorauMm poduunHoMm npu ¢ = 61 °C
(BKJIIOYHO i3 BUIIAPOBYBAHHAM KHCJIOTH)

Maca, r
3pazok -
IIOYATKOBA 15 xB 1 rox 2 rop, kinnera (11 rox)
GR2/Sk50 (10) 107.993 107.577 106.301 104.201 88.381
GR2/Sk50 (11) 68.755 68.451 67.293 65.658 53.938
GR2/Sk50 (12) 56.766 56.45 55.593 54.35 44.389
3ajiesKHiCTH BTPAT MacH 3pa3KiB MOPOAM Bij Yacy
peakuii i3 kucaoTHuM po3unHoM (7.5%HCI+1.5%HF)
1O ——
90 —
3 80
g o —o—GR2/5k50(10)
= €0 T:'\'\ —m— GR2/sk50(11)
—_—
50 GR2/sk50(12)
40
0 2 4 6 8 10 12
Yac, rog

Puc. 15. I'padiuna 3anexHicTs BTpaT Macu Bif 4acy IPOXOIMKEHHA Peakiil
(i3 BpaxyBaHHAM BUIIAPOBYBAHHS KUCJIOTHOTO PO3UUHY)

Amnauriz Tabaume 9 Ta puc. 16—17, mokasye, 1o pe-
3yJIBTAaTU 3aCTOCOBAHUX KHUCJIOTHHUX PO3UMHIB € IOPiB-
HIOBAHVMM, X04a Halle(DeKTUBHINIO i3 BUITPOOYBaHUX
crasia riuHokuciora. HaliBuioro posunHeHHA TOpoau
mocarHyTo npu 3acrocyBanui 15% HCI i3 mogasbimum
TIAHHAM TIIMHOKHUCJIOTO0. TaKoK MOKHA TT00aunuTH [e-
AKY 3aKOHOMIPHICTB, II[0 CTOCYEThCSA BIJHOIIEHH 00 €My
KHCJIOTH A0 KUIBKOCTI Tmopoau. Tak, 3pasku 3 MEHIIIO0
MacoI0 IIpX 3aCTOCYBAHHI iEHTHYHOI'0 KHCJIOTHOTO PO3-
YMHY TTOKA3aJI [IEI0 BUIIUEI Pe3yJIbTar 10 BTPaTi MacHu.

BuCHOBKH i mepCHeKTHBU MOJAJBIIAX JOCJIi-
IKeHb. BpaxoByooun pesyJibTaTy ITPOBEIEeHUX TOCJTi-
PKeHb, PEKOMEeH/I0BaHi J0 3aCTOCYBaHHA KUCJIOTHI
posunnu: I'ypaPormmuuiiska 15% HCI i3 mogamnsiiium 00-
POO6JIEHHAM MIIMHOKKUCI0TOI0; a60 mpomuBKoio 10%HCI
i3 moganbimuM o6podaenuam 7.5HCl+1.5%HF. O6uasi
KHCJIOTH TIOKA3aJIU CXO0KI pesyJIbTaTh i3 HEeBEJIUKOI0
nmepesBarorw mepiroro. IIpore Ha JaHOMY pPOLOBUIII
1I1e He TPOBOIMJINCEH KUCJIOTHI 00POOJIEHHA, TOMY MOJK-
HA 00pOOUTH TPOAYKTUBHUUI TOPU30HT MEHII aKTUBHOIO

Tabnuys 9
Pesynbrari mpoBegeHuX OOCITIIKEeHb
ITouarkoBa Kinuera Brpara Cepenniit
3pas3ok THI KHCIIOTHOTO PO3UHHY
Maca, [r] Maca, [r] Mmacu, [%] pesyJasTar
GR2/sk50 (1) TJIMHOKHKCJIOTA 9.514 8.627 9.32
GR2/sk50 (2) TIMHOKHKCJIOTA 10.915 10.085 7,6 8.78 [%]
GR2/sk50 (3) TJIMHOKHKCJIOTA 9.757 8.837 9.43
GR2/sk50 (4) 12%HCIl+1.5HF 9.297 8.68 6.64
GR2/sk50 (5) 12%HCI+1.5HF 7.383 6.798 7,92 7.14 [%]
GR2/sk50 (6) 12%HCI+1.5HF 9.311 8.672 6.86
GR2/sk50 (7) 2ron 15%HCI + rnmuHoOKuMCIOTA 19.669 17.798 9.51
GR2/sk50 (8) 2ron 15%HCI + rnmuHOKuMCTIOTA 13.283 11.985 9.77 9.82 [%]
GR2/sk50 (9) 2ron, 15%HCI + rmuHoKuMCIOTA 10.065 9.04 10.18
GR2/sk50 (10) 7.5%HCl+1.5HF 22.065 20.374 7.66
GR2/sk50 (11) 7.5%HCl+1.5HF 15.518 14.285 7.95 7.94 [%]
GR2/sk50 (12) 7.5%HCl+1.5HF 12.173 11.174 8.21
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Puc. 16. Pisuwuiga mix MmacamMu 3pisKiB [0 Ta ITiCJIA KACIIOTHOTO 00pOOIeHHSA

12

TMAHOKUC/IOTA
(12%HCI+3%HF)

8.78%

10

12%HCI+1.5%HF
7.14%

2 rog, 15%HCl+rnnHokmncnora
9.82%

m Btpatn macun, %

7.5%HCI+1.5%HF
7.94%

3 4

Puc. 17. EdexruBHicTh pO3UYMHEHHS 3PA3KIB IIOPOIN PISHUMU KACIOTAMU

KHCJIOTOIO, a ITPYU YCITIITHOCTI OTlepalrii, AJ1s HOBTOPUX
00pPO6OK 3aCTOCOBYBAaTU TJIMHOKHUCIIOTY. Take pillleHH:A
MOJKHA TIOACHUTH TAK 3BAHUM «ITIPUBUKAHHAM» TTOKJIAY
JI0 KMCJIOTHOT'O PO3YMHY, IIPO sKe y CBOII mpalli Ormu-
canu Pymuit [7]. Ilerporpadiunmii anasmis — 1ie oquH
13 HABaKJIUBIIINX METOHIB MOCIIIKEHHA TiPChKUX
opif, 0COOJIMBO ITPU ITiAO0PI TEXHOJIOTIN KHUCIOTHOL
00po0KH. 3 MOIMOMOroH0 HmeTporpadivyHoro aHasrisy
MO’KHA BUABUTHU He TLILKK OCHOBHI MiHepasiu (KBapii,
TOJIBOBIIITIATH), ajie ¥ UyTIUBI 10 KUCJIOT KOMIIOHEH-
i (kapboHATH, TJIMHH, OIIaJI, cuaepur). Bin mosBosise
BCTAHOBUTU: TUII IleMeHTAaIlii (KapOoHaTHU, CUITIKAT-
HUN MIIMHUCTUHN YU Cyab(aTHUI)., a I[e J0IIoMarae
BUBHAUUTH, YU POZUNHUTHCA [IEMEHT ITPU KUCJIOTHIMH

00po611i, a60 HaBOAKU — MOKe 3a0JIOKyBaTU IMOPU.
Meton nokasye, me po3ramioBaHUN [IeMeHT — y IIO-
POBOMY IITPOCTOPi UM HA MeXKax 3epeH Ta Ja€ 3MOTY
mepeadaunTy peakilii MizK MiHepaJaMu 1 KUCJI0TaMu,
o6 YHUKHYTH YTBOPEHHA IIKinInBuX ocaniB. Hemo-
JiKaMu meTporpa@ivHoro aHaIi3y € Te, 110 He 3aBiKIn
BimoOpaskaeThCA MOBHA TeTEPOTEeHHICTD IJIAcTa, TaK
AK aHaJIi3 IPoBOaAUThCA Ha ILTiax. Bin He BusHauae
TOUHY peakIliiiHy 3IaTHICTh MiHEpAaJIiB Ta He J1ae KiJib-
KicHol iHdopmariii mpo KucaoTHy peakiriro. Tomy itoro
JIOILJIBHO BUKOPUCTOBYBATU ITPU IEPBUHHIN OIIHII
MiHEpaJIbHOTO CKJIaAy, AJIA BUABJIEHHA IleMeHTAallii,
IUJIA Bi3yaJIbHOTO aHAJIi3y IIOPOBOi CTPYKTYPHU, HA eTarri

mig60py KHUCIIOTHOTO CKIIATY.
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ITomasnblin moCTiMKeHHS y HAIPAMKY KHUCJIOTHOL 00-  KOJIEKTOPiB, aJalTallilo MEeTOIUK 10 ILJIACTOBUX YMOB
POOKH ITiCKOBUKIB ITOBMHHI OyTH CIIPAMOBAHI HA KOMIT- 1 HOIIYK iHHOBAI[IHUX ITiXOMIB [JIA MTiBUIIEHHS e(ek-
JIEKCHEe BUBUEHHSA Ie0JIOTO-TEXHOJIOTIUHUX 0COOTMBOCTEH  TUBHOCTI PO3po0Ky razoBux pomoBuil [lepenkaprnarts.
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OCObJINBOCTI TENJIOBOIO CTAHY 30HU
F'OPIHHA MIKPO®AKEJ/IbHUX NAJIbHUKIB
A9 EKCNAYATALIT NMPU 3MIHHUX 3HAYEHHSAX
KOE®IUIEHTA HAAJINWKY MOBITPA

FEATURES OF THE THERMAL STATE OF
THE COMBUSTION ZONE OF MICRO- JET BURNERS
FOR OPERATION AT VARIABLE VALUES OF
THE EXCESS AIR COEFFICIENT

AHoTauis. HasegeHo pe3ynbtat CFD MOGentoBaHHS TeMa0B020 CTAHY 30HU 20PIHHS MiKpOakeabHUX NAnbHUKIB 3 TpU-
PAGHOIO CTPYMeHeBoIo naamsonogayeio. [1pegctasieHo pe3ynibTaTi aHaai3y OCHOBHMUX XAPAKTePUCTMK TeMnepaTypHo20 pe-

JKUMY GaHOI 30HM.

Kniouosi cnosa: mikpogakenbHi nanbHuky, CFD MOgetoBaHHs, TeMnepaTypHi nons, TpUpSgHa CTpyMeHeBa naanBonogayd.

Summary The results of CFD modeling of the thermal state of the combustion zone of microflare burners with three-row jet
fuel supply are given. The results of the analysis of the main characteristics of the temperature regime of this zone are presented.
Key words: microjet burners, CFD modeling, temperature fields, three-row jet fuel supply.

BI/ICOKa e(heKTHUBHICTb MiKPO(haKeIbHIX HAJTBHUKOBIX
TIPUCTPOIB 3yMOBJIEHA HU3KOIO iX BiTOMUX JIOCTOTHCTB
[1-13]. IToaBa HOBMX Momu(iKaIliil TAKMX MAJILHUKIB,
OOI'PYHTYBAaHHA BIAIIOBITHUX TEXHOJIOTIH CITAJIIOBAaHHA
rorpedye BceOIUHUX TOCITIKEHD 1X podounx mporieciB. [Ipu
IIEOMY 3HAYHWI 1HTEPeC CTaHOBJIATE JOCITIFKeHHA TeTLI0-
BOT'O CTAHy 30HU aKTUBHOT'O TOPIHHA TAKUX ITAJIHUKIB.

Hana po6ora mpucssaueHa CFD momenoBanmio
TEIJIOBOTO CTAHY 30HU T'OPIHHA HOBUX MAJIBHUKOBUX
MIPUCTPOI 3 TPUPSATHOI0 TTATTUBOTIOIAYEI0, OPi€EHTOBAHUX
HA eKCILIyaTalliio IIPpYU PisHUX 3HAYEHHAX KoedillieHTa
Haniky moBiTpsa (1,1 < o < 1,5).

Ha pucynky 1 HaBegeHa cxeMa [IOCJIiIKyBaHOTO
B po6OTI MOIyJiA MAJILHUKOBOTO IIpucTpoio. Moaynb
CKJIQIaeThCcA 3 CcTAabLIi3aTopa 2, po3TalioBaHoro B Ka-
maumi 1. I[ligBeieHHA maIMBHOTO ragdy a0 crabdijgizaTopa
MOJYJIA 3IIHCHIOEThCA Yepes OHY 3 Tpbox cekiriit I, 11,
IIT opu samanomy sHauveHHi KoedilfieHTa HAIJIUIIKY
moBiTpsA. Yepes TPpUPATHY CUCTEMY KPYTJIUX OTBOPIB
Ha OIYHHUX II0BEPXHAX CTAOLIII3aTOPIB IIOJIyM’A IIAJIUB-
HUI ra3 noaeThcA 0e3mocepeHbL0 Ha CHAJTIOBAHHA
B TIOTIK OKMCHIOBAYa, 1[0 3HOCUTh.

HocnimKkeHHA TTPOBOIUIINCA Ha 0CHOBI MaTeMaThu-
HOT'0 MOJIeJTIOBAHHA Ha ocHoBI DES-migxomy.
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Buxkonani mociimxeHHA BiqIIoBiga0TsL TAKUM BUXII-
uuM napamerpam: B, = 0,03 m; B, = 0,075 m; L = 1,3 m;
L,=0,1m; L = 0,2 m (puc. 1) koediirieHT 3arpoMamKen-
HA TIPOXITHOTO IIepepisy KaHaILy kf =04 (kf =B_/B).
3HaueHHA KoedillieHTa HANJIUIIKY MOBITPA Oy, Bif-
craHb L, Mix 3pMBHOI KPOMKOIO cTabisisaropa i Bi-
MOBIJHUMU Tra30IogaBaIbHUMU OTBOPAMU, BITHOCHU
KPOK po3TalllyBaHHA I'a30IoaBaibHUX 0TBOpiB S/d
Ta IMIBUIKICTD ITOBITPA Ha Bxomi kKanay UYin myid mogadi
MaJinBa y pisHi CeKIfii HaBeaeHo B Tabur 1. [HTencus-
HicTb TypOysieHTHOCTI Tu y BXiIHOMY IIepepisi KaHaJy
Tu = 3%. fIx maMBO BUKOPUCTOBYBABCA MPUPOTHUNA
ras, K OKMCHIOBAY — TTOBITPA.

Hwxue niisa npukiiaay HaBeqeHo qaHi, 110 BiAIIOBi-
a0Th YMOBaM I0/[ayi ITAJIMBHOTO a3y y APYyTY CEKIIio
[IaJIUBOIIOgAYl.

Pucynox 2 imfocTpye moJie TeMmepaTryp y momeped-
HOMY mepepisi ctablrizaropa, 10 ITPOXOIUTh Uepes Bich
rasornofaBaJIbHUX O0TBOPiB. fIK BUIHO, B 3aKOPMOBIit
obJitacTi crabiyrisaTopa Mae Micile 30Ha BUCOKUX TeMIIe-
paryp. BHu3 3a Teuiero TeMneparypa moTOKY MOCTYIIOBO
3pocTae i, IOUMHAIOUH 3 IeAK01 BiICTaHI BiJl TOPIA CTa-
6itisaTopa, migo6sIacTh BUCOKUX TEMIIEPATYP OXOILITIOE
BeCh HOIIepeyHui Iepepisd kaHaiy. [lpu iibomy HuKde
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Puc. 1. Cxema Moaysa MiKpodakeJbHOr0 NAJTBHUKA CTA61Ii3aTOPHOIO TUITY 3 TPUPSAIHOK CUCTEMOIO IT0/1aui IajInBa;

1 — rutocKuii KaHAIT, 2 — cTablIizaTop MoJIyM'd; 3 — rasornoaaBajbHi 0TBOPHU; 4 — rasoImiaBiaHI MaTpyoKy;

I, IT, TIT — cekmii masnuBomogayi 3 pisHUMH 3HAYEHHAMU BiTHOCHOTO KPOKY PO3TAlllyBaHH:A ra3ornoaBajbHUX 0TBOPIB,
110 BiITOBIIAI0Th PIBHUM 3HAYEHHAM Koe(illieHTa HAIJIUIIKY OBITPSA

3a TIOTOKOM POS3IIO/IijI TeMIIepaTypH 10 BHUCOTI KaHAILY
cTae Bce O1JIBII PIBHOMIPHUM.

Ha pucysky 3 npejcraBiieHo BigIoBigHEe T0JI€ Ce-
PEIHBOKBAAPATUUHUX IIYJILCAIli TEMIEPaTypH. STigHO
3 Ofep:KaHUMU TaHUMU, B 3aKOPMOBIiii obJiacti crabi-
Jisaropa, 10 BiITIOBifa€e 30HI 3BOPOTHUX TOKIB, CIIO-
CTepiraeTbCcsa HUSBKUI PiBeHb JAHUX IyJIbcarii. Buus
3a Tediero BiH JIEI0 3pocTae i 1aji Mae Miciie Horo ma-
OiHHA. 3BepTae Ha cebe yBary HasBHICTD migo0acreit
3 IMOBUINEHUM PiBHEM IIyJILCAIIM TeMIeparypu B 30-
HaX, 10 BiIMOBIOAIOTH MIKCTAa01/113aTOPHOMY KaHAJTY,
0esIrocepeaHbO 32 30HOK 3BOPOTHUX TOKIB. PiBeHb BKa-
3aHUX IIyJIbcallill y rux migobsactax mocarae 630 °C.

PucyHox 4, a imrocTpye 3MiHy [0 JOBXKUHI KaHAILY
koediIfieHTa BiTHOCHOI HEPiBHOMIPHOCTI MOJIA TeMIIe-
paTypH Y, 110 € IHTerpaJibHOI0 XapaKTePUCTUKOI He-
PIBHOMIPHOCTI POBIIOALILY TEMIIEPATYPH Y IOTIEPEUHUX
mepepisax KaHaJIy.

ne T,..»T — MakcuMasbHA 1 cepeqHBOMACOBA TeM-
meparypa B JAHOMY IIOIIEPEYHOMY IIepepisi KaHay
x = const; T| — TemmnepaTypa IOBITPA HA BXO/ B KaHAL.

3rigHo 3 OIePKAaHUMHU JTAaHUMU, PisdKe SHIKEHHS
HEePiBHOMIPHOCTI PO3IIOLY TEMIIEpaTypPH CIOCTEpira-
eTbeA 10 3HaueHb x < 0,2 m. ITpu x > 0,4 M 11 HepiBHO-
MIpPHICTh ACUMIITOTUYHO 3MEHIIIYEThCA.

Ha pucyuky 4, 6 HaBemeHo 3MiHy KoedillieHTa I0B-
HOTHW BUTOPAHHA IaJWBa 1) TI0 IOBKUHI KaHATy. K
BU/IHO, iIHTEHCUBHE TOPiHHA Mae Micue npu x < 0,4 M.
Haui, 11 iHTeHCUBHICTb aCUMIITOTUYHO 3MEHIITYEThCA.

Bucuosku. Ha ocarosi CFD MopetoBaHHS BCTAHOB-
JIEHO OCHOBHI 3aKOHOMIiPHOCTI TEMIIEPATYPHUX PEIKIMIB
30HU aKTUBHOTO T'OPiHHA HOBOI MoAguQiKaIlii MiKpo-
akenbHUX MAJBHUKIB, IPU3HAYEHUX [JIA €KCILIya-
Talfil Ipyu PisHUX 3HAUEHHAX Koe(illieHTa HAIJIUIIKY
moBiTpA. Oco6IMBY yBary OPUILIEHO POITIIALY TAKUX
XapaKTePUCTUK TeMIIepaTyPHUX PEeKUMIB AK PiBeHb
MMyJIbcAalliil TEMITepaTy Py, HEPIBHOMIPHICTD ii PO3TOALITY
B IIOTIEPEYHUX TIepepisax KaHaJly TOIIO.

Tabnuuya 1

KoHcTpyKTHBHI MIapaMeTpH CHCTEMH TPUPALHOI CTPYMEHEBOI IOoJavYi maJuBa Ta JOBKHHA
30HHM 3BOPOTHHX TOKiB L i 3HaYeHHA MiHIMAJIbHOI IIBHAKOCTI B I[il 30Hi NP MOCTiHHIH
TEeIJIONMPOAYKTHBHOCTI yCTAaTKyBaHHSA

N, o, L,103m d, 103-Mm S/d U, , m/c
1 1,1 40 3,8 4,21 5,00

2 1,3 55 3,5 4,57 5,91

3 1,5 70 3,3 4,85 6,82
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Puc. 2. TTone Temneparypu Ty 103M0BXKHBOMY Ilepepisi crabiizaropa moJiyM’s, 0 IPOXOIUTb Yepes Bich
rasoIroIaBaIbHIX OTBOPIB, IIPH IT0[1ayi IMaAJIMBa y Apyry cekiriro (a = 1,3).

E T .

Puc. 3. TTone cepeqHbOKBaIpAaTHIHUX IIyJIbcalliii remneparypu Ty MO3HOBKHBOMY Iepepisi crabisizaropa moJryM’s, 1o
TIPOXOUTH Yepes BiCh ra3orioiaBaIbHUX 0TBOPIB, IIPU I10[1ayi IMaJuBa y Apyry cekiimo (a = 1,3)

(98]
S = N -l>_<

a) 0,0 0,2 0,4 0,6 0,8 X, M
1,0

m
0,8
0,6
0,4
0,2

X, M

0,0

0,1 0,3 0,5 0,7 0,9

b b M 3 3

0)

Pruc. 4. Posmiogin xoedirienTa BifHOCHOI HEPIBHOMIPHOCTI TeMIieparypu Y (a) Ta BUTOpaHHA HaiuBsa 1) (6) 1o JOBXKUHI
KaHAaJIy 3a CTablirisaTopoM IIOJIyM sl IIPH I0Aadi HAJMBHOTO rady y APYTY CEKI[0
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BAYXJIUBICTb OPTAHI3OBAHOI
NEPEJCE30HHOI MIArOTOBKU KOMAH/
MAWCTPIB 3 BOJIENBONTY

THE IMPORTANCE OF ORGANIZED
PRE-SEASON TRAINING FOR PROFESSIONAL
VOLLEYBALL TEAMS

®I13UYHE BUXOBAHHSA TA CMNOPT

AHoTauis. BcTyn. [epegce3oHHa NigeoToBKA KOMAHG MAsicTpiB 3 BOeii601y po32/1igaeTbest IK BU3HAYAIbHMI eTan gop-
MYBQAHHSI COPTMBHOI ()opMK, OCKIIbKM Came y Lievi epiog CTBOPIOIOTLCS nepegymMoBy g/ist PO3BUTKY BUTPUBAIOCTI, LIBUGKICHO-
CUI0BUX SIKOCTefi, KOOPGUHALi Ta MCMX0I02IYHOI CTiVIKOCTI, 10 3abe3nedye eeKTUBHICTb M0GabLLIOI 3MA2A/bHOI gisi/IbHOCTI.

MeTa. MeToto gocnigxeHHs € 00fpyHTYBAHHS eeKTUBHOCTI 0P2aHi30BAHOI Nepegece30HHOI Mig20TOBKM KOMAHG MAKCTpIB 3
B0/1€#160/1y, CNPSMOBAHOI HA MOCTYMNOBe BIGHOBAEHHS Pi3ion02iuHNX crcTeM, PO3BUTOK chewLianbHOI BUTPUBAAOCTI Ta iHTe2pa-
L}ito i2pOBMX HABMYOK.

Martepianu i meTogu. ¥ poboTi BUKOPUCTAHO KOMIIEKCHWI MeTOgOoI02i4HMIA MigXig, AKMI BKAIOYAE QHANI3 CyYaCHMX HayKo-
BUX oKepeJl, egazoziyHe CoCTepexxeHHs 3a TPeHyBA/IbHUM MPOLIecOM, ekCriepuMeHTA/IbHY nepesipKy epekTMBHOCTI Brpas Ta
cuctemu nepiogmsauii y 12-geHHoMy mMe3oLmkAi. 3aCTOCOBYBAANCS KAPGIOMOHITOPHHE, TeCTh BUOYXOBOI CUAM TA LUBUGKICHNX
XApakTepuCTUK, d TAKOX §ia2HOCTVKA aepoOHUX MOXINBOCTeN Yepes iHTepBa/IbHI Gi20Bi pexumu.

Pe3ynbTati. BCTAHOB/IEHO, WO MOETANHe MigBULLEeHHS HOBAHTAXeHb 3abe3neyye NnpoPinakTuky TpaBm i NigeuiLye aganta-
LiiHi MOX/IMBOCTi OP2aHi3My ClIOPTCMEHIB, TOGi SIK crewLiaabHi KOMMeKcH CTPUOKOBUX, i2pOBMX T4 akpoOATUYHMX BIPAB CpK-
U0Tb YGJOCKOHANEHHIO TeXHIKO-TaKTU4HMX giii. [JoBegeHO epeKTUBHICTb IHTepBA/IbHUX TPeHyBaHb TA MOGE/IOBAHHS i2pOBMX
CUTyauii sk 3acobiB opMyBaHHS CrieLianbHOT BUTPUBANOCTI, @ TAKOX 0OfPYHTOBAHO GOLbHICTb CUCTEMU «3 TPeHYBA/IbHI gHI
+ T geHb BIGHOBNIEHHS», L0 MOEGHYE PO3BUTOK Qi3NUHUX SKOCTel i3 30epexxeHHsIM IpaLe3gaTHOCTI.

IMepcnexTneu. Moganblui gocaigxkeHHs goLiIbHO 30cepeguTi Ha YJOCKOHAeHHI UMPpPoBMX MeTogiB MOHITOpUH2Y PYHKL-
OHQ/IbHO20 CTAHY CMOPTCMEHIB, BIPOBAGXKEHHI NepCoOHAN30BAHUX NPO2PAM TPeHYBAHb | BIJHOB/IEHHS, d TAKOX HA rnepesipui
eeKTUBHOCTI HOBITHIX MeTOgiB (YHKLIIOHAbHOI NiGe0TOBKM Y NPAKTULI KOMAHG MAsCTPIB.

Kntoyosi cnoBa: Boseiibosi, nepegce3oHHa Nig20ToBKA, BUTPUBANICTb, CMIOBI SKOCTI, ganTawis, BIgHOBAEHHS], OP2aHI3a-
UifHa CTPYKTYpa.

Summary. Introduction. Pre-season training of professional volleyball teams is considered a crucial stage in the formation of
athletic performance, since it is during this period that the prerequisites for the development of endurance, speed-strength qual-
ities, coordination, and psychological resilience are created, which ensures the effectiveness of subsequent competitive activity.

Purpose. The aim of the study is to substantiate the effectiveness of organized pre-season training of professional volleyball teams,
aimed at the gradual recovery of physiological systems, the development of specific endurance, and the integration of game skills.

Materials and Methods. The study employed a comprehensive methodological approach, which included the analysis of modern
scientific sources, pedagogical observation of the training process, experimental testing of the effectiveness of exercises and the
periodization system within a 12-day mesocycle. Cardiological monitoring, tests of explosive strength and speed characteristics,
as well as diagnostics of aerobic capacity through interval running regimes were applied.

Results. It was found that the gradual increase in loads ensures injury prevention and enhances the adaptive capabilities of
athletes’ bodies, while special complexes of jumping, game, and acrobatic exercises contribute to the improvement of technical
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and tactical skills. The effectiveness of interval training and simulation of game situations as means of developing specific en-
durance has been proven, and the feasibility of the “3 training days + 1 recovery day” system, which combines the development
of physical qualities with the preservation of performance, has been substantiated.

Prospects. Further research should focus on improving digital methods of monitoring athletes’ functional state, implementing
personalized training and recovery programs, as well as verifying the effectiveness of innovative methods of functional preparation

in the practice of professional teams.

Key words: volleyball, pre-season training, endurance, strength qualities, adaptation, recovery, organizational structure.

Hoc'ranomca npo6iemu. [Tepencesonna miaroroska
KOMaH]T MaliCTPiB 3 BOJIEHO0JTY € 3aCaJHUIUM KOM-
TIOHEHTOM IIpU (POPMYBaHHI CIIOPTUBHOI PopMU, amKe
came y Iie#l 1mepiof 3aKIafaeTbeA (PisioIOTIUHUM, TeX-
HIYHUI Ta ICUXOJIOTIYHUN (PYHIAMEHT JJ1A YCITIIITHOTO
BUCTYILY IIPOTATOM yChoro ce30Hy. CyduacHuil BoJ1eit00J1
XapaKkTepu3yeThCs BUCOKOK IHTEHCUBHICTIO irPOBOT ITi-
SJTBHOCTI, BHAYHUMHU BUMOTaMHU [0 IIBUIKICHO-CIJIOBUX
SAKOCTel, BUTPUBAJIOCTI, KOOPIUHALIIT TA ICUXOJI0TTUHOT
CTIHKOCTI, 1110 3yMOBJIIO€ HEOOXITHICTb PETEJIbHO CTPYKTY-
POBaHOI Ta HAYKOBO OOTPYHTOBAHOI CHCTEMU TPEHYBaHb
y Mizkce30HHA. BomHoUac BiiCy THICTS IiJI€CTIPAMOBAHO-
0 TPEHYBAJILHOTO MPOIecy y Iieil Iepioj Mpu3BoInuThL
10 BHIDKEHHA (DYHKITIOHAJIbHUX MOKJIUBOCTE, BTPATH
CIieIfiaJibHOI BUTPUBAJIOCTI Ta MiABUIIIeHHA PUBUKY
TpaBMaTU3My Ha CTAPTi 3MAarajbHOTO IUKJTY.

ITocTamoBka mpobGyieMu mosiATae y ToMy, 1o, He3Ba-
JKAIOUM Ha HASBHICTDH YMCJIEHHUX ITIAXOMIB JI0 OPraHi-
3alrii MiATOTOBYNX 300PiB, HEMOCTATHLO PO3POOJIEHI-
MU 3aJIUIIAITHCA MUTAHHA ONTUMAJILHOT TPUBAJIOCTI,
IHTEHCHBHOCTI, CTPYKTYPU HABaHTAYKEHb Ta CUCTEMU
BITHOBJIEHHH, 1110 TOTPe0ye MOAAITBIIION0 TEOPETUIHOTO
OOTPYHTYBAHHA 1 TPAKTUYHOI TIEPEBIPKU Y KOHTEKCTI
crreruiky KOMaHI ManCTPiB 3 BOJIEHOOITY.

Amnaini3 ocTaHHIX DOCIIMKEeHb I mMyOiKami.
¥ mocnimxennax Besmuiosa M. [1], Bep6imsroro C.
i Ilituaa M. [2] akiieHT 3p06JieHO HA HeOOXiTHOCTI I1e-
piogmsarrii Ta po3BUTKY 6a30BUX (DISUUHUX 1 TEXHIUHUX
XapaKTEePUCTUK TPABIIIB, 10 Y3TOKYEThCA 13 KIacud-
HUMU OPUHIUIIAMU TiATOTOBKU. BogHOoUac cydacHi
aBTopu, Taki Ak Jlomec X., ma Cinsa K., Craurane-
ai JI. [9] ra PeGeny A., Ilepeiipa . P., Baneunre-
nyc-Canroc K. [11], HarosomyoTs Ha e(heKTUBHOCTI
CIIeIfiali3oBaHUX MpPOrpaM, 30KpeMa TpudasHUX CU-
JIOBUX TPEHYBaHb 1 YiTKOI CTPYKTYPU ME3OIIUKJIIB, III0
3a0esreuye MiIBUIEHHA BUTPUBAJIOCTI Ta BUOYXOBUX
sAkoctel crioprcMmeHiB. [leBHY yBary mpumgijieHo IIO€I-
HAHHIO (DISMYHNX, TEXHIYHUX 1 ICHUX0(]i3i0JI0rTuHMX
(dakropis, srinao 3 dyapre T. ta in. [8], uto cBigunTs
Opo 6araToBUMIpHUI XapakTep IiAroToBKU. Pazom
i3 Tum mocimimrenus [lnsorceroi O. Ta Xammymi M. [7]
OKPECJTIOIOTh BaKJIMBICTD YIOCKOHAJIEHHA ITBUIKICHO-
CUJIOBUX 3ai0HOCTEN, Toai AK npara ['punuenko 1.,
Co0xko I., Tayamko B. [4] qomoBHIOE KOHTEKCT IICHXO0-
JIOTIYHUMM 1 TAKTUIHUMU aciiekramu. Bussieno, 110
icHyIoua JriTeparypa (parMeHTapHO OXOTLII0E TUTAHHA
ONTUMAJTLHOT TPUBAJIOCTI, CTPYKTYPH Ta BiJHOBJIEHHSA
y TIepeICe30HHUI TIEPIO]T, 10 i BU3HAUAE HAYKOBY HIIILy
IUIS TIOMAJIBINNX MOCTIKEHbD Y il cepi.

MeTor0 crarTi € 00rpyHTYBAHHA e(DEeKTUBHOC-
Ti OpraHi30BaHOI ITePEeICe30HHO1 TATOTOBKY KOMAaH/T
MaMCTpiB 3 BOJIEHOOJIYy, CIPAMOBAHOI Ha IIOETAIIHE
BiIHOBJIEHHS (Di310JIOTIYHUX CUCTEM CIIOPTCMEHIB BO-
JIeH00JTiCTiB.

3aBIaHHA TOCIIMKEeHH:

— IIpOoaHAaJII3yBaTU HAYKOBI HiIXO0IU IO OpraHisarrii
mepeace30HHO0I TiATOTOBKY CIIOPTCMEHIB i BU3HA-
YNTH iX 3HAUEHHA [JIS BOJIeHI00JIy AK BUAY CHOPTY
3 BUCOKMMUY BUMOTaMU 10 MIBUIKICHO-CUJIOBUX Ta
KOOPAMHAIINHUX XapaKTEePUCTUK;

— OOI'PYHTYBaTH CTPYKTYPY 12-IeHHOr0 MEe3OIUKILY IIe-
PeaCce30HHOI MiATOTOBKY, 1110 BKJIIOYAE afanTaI[iifHO-
BiTHOBJTIOBAJILHUI, BUTPHUBAJIO-CUJIOBUI Ta irpOBUIA
0JIOK;

— OIiHUTHY e(PeKTUBHICTh 3aCTOCYBAHHSA 1HTEPBAIBHUX
TpeHyBaHb, CTPUOKOBUX, iIrPOBUX Ta aKpOOATUUHUX
BIIpaB y (hOPMYBaHHI CIIeI[iaJIbHOI BUTPUBAJIOCTI TA
YIOCKOHAJIEHHI TeXHIKO-TaKTUUHUX Tiii;

— 0Or'PyHTYBaTHU AOILIJIBHICTE CUCTEMU «3 TPEHYBAIbHI
Ol + 1 meHb BIMHOBJIEHHA» AK OIITHMAJILHOI MOIEJI1
YyepryBaHHA HABAHTAYKEHb 1 BIATIOUMHKY /1A KOMaH]]
MaMCTpiB.

Marepianu i MmeTomu. B Merxax moTouHOro moci-
IKEHHSA 3aCTOCOBYBABCA 1HTETPOBAHUI METOTOJIOTTUHIEA
TIiOXia, AKUHA BKJIIOYAB HAYKOBUI aHAJII3 JIiTepaTypHUX
IKepes1, 6e3mocepeqHe CIOCTEPEKeHHSA 3 TPeHyBaIb-
HUM TIPOIIECOM Ta eMITipUYHY Bepudikalliro po3pobJie-
HUX METOOUEK ITAroToBKU. KEKcIIeprMeHTaIbHOI0 623010
CJIyryBaJIU CIIelliajli3oBaHi TpeHyBaJIbHI Tabopu Yo-
JIOBIUMX KOJIEKTUBIB HAWBUIIOTO CIIOPTUBHOTO PiBHA,
CTPYKTYPOBaHI AK IHTEHCUBHUU ABaHANIATUIEHHUN
MeBOIUKJI. 3 MeT0I0 00’ €KTMBHOTO BU3HAYEHHS pe-
3yJBTATUBHOCTI peadiaiTariifHux i mpodiIbHUX Tpe-
HYB&JILHUX METOIUK 3aCTOCOBYBABCA iHCTpyMeHTapiil
KapIiOMOHITOPUHTY, T1arHOCTUKA BUOYXOBUX CUJIOBUX
XapaKTePUCTUK (BEPTUKAJIBHUM CTPUOOK i3 CTATUYHOTO
TIOJIOKEHHS, CepiiiHi cTPUOKOBI BIPaBU 3 IOOATKOBUM
HaBaHTAKEHHAM), pa3oM i3 TPOTOKOJIAMU OI[IHKHU ae-
POGHUX MOKJIMBOCTEMH (0iroBi TecTH Ha BapiaTUBHUX
OUCTAHITIAX, IHTePBAIbHI TPEHYBAJIbHI PEKUMU).

Buxiaan ocHoBHOrO Marepiasy. MixkcesoHHa ma-
y3a y CIIOPTUBHIN IIPAKTUIIl BOJIEHOO0JIICTIB € HEOTHO-
3HAUYHUM SBUIIEM, OCKUTBKU 3 OTHOTO OOKY BOHA 3a0e3-
reqye MOKJIMBICTD BiHOBJIEHHA (Pi3ioIOTIUHUX CHCTEM,
3MEHIIIEHHA KyMYJIATUBHOI BTOMH Ta IICUXOJIOTIUHOTO
BUCHA)KEHHSA, a 3 1HIIOT0 — CIIPUYNHAE 3HUIKEHHA
PiBHA CITeIiaJIbHOI MiITOTOBJIEHOCTI, YACTKOBY BTPATY
aJlanTalifHuX MeXaHi3MiB OpraHi3My q0 IHT€HCUBHUX
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HaBaHTAKEHb 1 MiIBUIIye PUSUK TPABMATU3MY Ha I10-
YATKOBHUX eTallaX HOBOT'O CE30HY, II[0 3yMOBJIIOE HEOOXIi/I-
HICTb HAYKOBO 00T'PYHTOBAHOI'O ITiJIXOMY 0 OpPTaHI3aIlii
Bi/THOBJIIOBAJIBHOT'0 TPEHYBAJILHOTO IIpo1iecy. BazoBum
3aBIAHHAM BiTHOBJIIOBAJIBHOTO €TAITY € CTBOPEHHA YMOB
IJIA TI0ETAITHOTO TIOBEPHEHHSA CLOPTCMEHIB 10 BUCOKUX
TPeHyBAJILHUX HABAHTAMKEHb, 1 IIell IIpoIlec Irependadae
MePIIOYEPTroBY yBATy I0 POSBUTKY 3arajbHOI BUTPUBA-
JIOCTi, OCKLIIBKH came BoHA (opMye 6asy [IJIsA IT0aasIbIIol
CIIeIriajibHOI ITIATOTOBKU Ta 3abesmeuye cTabiJIbHICTD
(byHEI[IOHYBaHHSA CEpPIleBO-CYTUHHOI Ta TUXAJIbHOI
cucreM. [IJ1A OCATHEHHA IbOTO Yy IIPAKTHUIl IIHPOKO
3aCTOCOBYIOTHCA 6iroBi BIIpaBU Pi3HOI IHTEHCUBHOCTI,
IJTaBAHHA, BEJIOTPEHYBAHHA Ta 1HII IIUKIIYHI BUIA
MIAJILHOCTI, [JIA MiIBUINEHHA PiBHA aepo0HOI ITPOIYK-
TUBHOCTI 6€3 HaJMipHOTO CTpecy Ha OMOPHO-PYXOBUI
amapar [6, c. 63]. BogHouac He MeHIII Ba:KJIUBUM €
PO3BUTOK KOOPOUWHAIIT pPyXiB, aj;Ke BOJIEMO0JI Xapak-
TEePU3YETHCA CKJIATHOI CTPYKTYPOIO IrPOBUX i, AKI
MoTPeOyITh MUTTEBOTO IIPUHHATTSA PIllIEHb 1 BUCOKOL
Y3TOMKEeHOCTI MOTOPHUX PEakKIliii. ¥ 1bOMY KOHTEKCT1
HeoOXiHI BIPaBU HA PIBHOBArY, BIIPABU 3 M'STYaMHU Pi3-
HOI Baru Ta po3Mipy, BUKOPUCTAHHA KOOPAUHAIIHHUX
IpabuHOK, M0 J03BOJIAE BiIHOBIIOBATH Ta YOOCKOHA-
JIIOBATHU HEHPOM sI30B1 3B’ ABKU.

SarajabHo(Di3UUHI BIIPABU Y IIepeICe30HHUIA Iepiof
BUCTYIIAIOTh YHiBepcaJbHUM 3aC000M He JIUIIEe Bif-
HOBJIEHHA, ajie ¥ KOMIIJIEKCHOTO PO3BUTKY OPTaHi3My
CIIOPTCMEHIB, a/lKe BOHU JO3BOJIAIOTH ITIIBUIIUTH TIpa-
LIe3IaTHICTh, SMEHIIINTH PUSUK ITI€PEBAHTAKEHB 1 chop-
MyBaTu (PiBUUHY OCHOBY [AJiA CHenu(PIUHUX IrpOBUX
mivi. Bopasu 3 6iroBum Ta cCTpUOKOBUM KOMITOHEHTOM,
poboTa 3 KaHATaMU, TPeHAKePaMU Ta eClaHAepaMu
CIIPUAIOTH PIBHOMIPHOMY PO3BUTKY PI3HUX M A30BUX
TPYII, TOI1 AK BIIPABU HA THYYKICTH 1 PyXJIUBICTb CYTJIO-
0iB 3a0e311euyioTh IPO(iIaKTUKY TPaBM, AKI € Xapak-
TEPHUMU JIA BOJIEHIOOJIICTIB Uepes IOCTIiHI CTPUOKHU
Ta piski pyxu. Bukopucrauua Bopas y opmarti Kpoc-
iy, KpyroBux TpeHyBaHb, 3aHATD 13 HECTAOLILHUMU
wiargopmamu un TRX-nieTsisiMmu 103B0JIsA€ HAGIIKATH
TPeHyBaJIbHUH IIPOIIEC JI0 YMOB peaJIbHOI irpoBol qifAJb-
Hocri [3, ¢. 10-11].

Aparrrariiss OIopHO-PyX0BOI0o aapary y BoJieidoJric-
TiB — roJIOBHE 3aBHAHHSA ITIATOTOBUOTO €TAIY, OCKLITBKN
el BUJI CTIOPTY HAJEKUTD 10 THX, 1[0 XapaKTepUay-
I0TbCA 3HAYHUM 06CATOM CTPUOKOBUX 1 PIBKUX PYXO-
BUX [iii, AKI CTBOPIOIOTH IIiABUINEHEe HABAHTAKEHHS
Ha M'fI3U, CYXOKUJLJIA Ta 3B'A3KOBUI amapar, i Tomy
IIPOIleC BXOMKEHHA Y TPEHYBAJIbHUN PUTM Mae€ Bi0y-
BaTUCA MOCTYIOBO, i3 BpaXyBaHHAM 1HAWBIAYATIbHUX
MOKJIMBOCTEH CIIOpTCMeHa Ta cuerudiky ioro Mopdo-
(yHKITIOHANBHOTO cTany [5, ¢. 71].

Y cTpyKTypi TpeHyBaJIbHOrO MpPoIlecy BojeinbosIic-
TiB OKpeMe Miclie II0CiIaloTh CelliajIbHiI BIIPaBH, AKI
CIIpSAMOBaHI HA PO3BUTOK caMe THUX (PiBUUHUX i KOOp-
OUHAIAHUX AKOCTEMH, 1110 BUSHAYAIOTh €(DeKTUBHICTD
BUKOHAHHA IrPOBUX [iil, 1 B I[bOMY KOHTEKCTi Hali-
OLIBII 3BHAYYIIMMH € CTPUOKOBI BIIPABH, irPOBi BIIPaBU
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3 M’AYeM Ta akpobaruuHi ejteMeHTr. CTPHUOKOBI BIIpaBU
(hopMYIOTH OCHOBY irpOBOI TEXHIKIM BOJIEHIOOJIICTIB, apKe
yCITinrHe 0JIOKYyBaHHSA, aTaKylUUi yaap 4d mojgada
B CTPUOKY 0e3IIocepeTHb0 3aJIesKaTh BiJl BUOYXOBOI CHIIU
HIT, IBUKOCTI BiIIITOBXYBAaHHA TA BUCOTU CTPUOKA,
TOMY TPEHYBaJIbHI mporpaMu o060B’A3KOBO BKJIIOUA-
I0Th CTPUOKM Ha TyMOU pi3HOI BHUCOTH, 6ATaTOCKOKH,
CTPUOKH 3 O0TAKEeHHAMH, 8 TAKOK ITOETHAHHA CTPUOKIB
13 3MiHOI0 HATIPAMKY pPyxy [12, c. 90-91].

IrpoBi BpaBu, 110 MOOEJIIOIOTH peajibHI IrpoBi
CUTYaIlil, JO3BOJIATh MOEIHATA PO3BUTOK (PISMUHMIX
AKOCTEH 13 TeXHIKO-TAKTHUYHOIO IIiITOTOBKOIO, aJlkKe
BOpaBu y hopMaTi MiHi-irop, MapHUX IPOTUCTOAHD UK
CUMYJIAILI 3MarajlbHIX MOMEHTIB OTHOUACHO TPEHYIOTh
BUTPUBAJIICTH, PEAKITI0 1 KOMYHIKAIIiI0 MiK T'paBIiAa-
mu. AKpobaTuuHI eJIeMeHTH, X0ua I MEHII ITOIIUpPeHi
y TPamuIliiHUX IIporpaMax, BigirpaiTh 3HAUHY POJIb
Y PO3BUTKY CIIPUTHOCTi, KOOPAUHAIIIT Ta 6€3IMeYHOr0
TIAIiHHA, [0 € HaA3BUYAMHO aKTyaJIbHUM y BOJIEI00Ti,
KOJIU TpaBellb 3MYIIIEHU! BUKOHYBAaTU PUBKU Ta Ma-
MiHHA 3a M'ss9eM. BUKopucTaHHSA MEepeKuiB, BIpaB
Ha TIMHACTUYHUX MaTaxX, KOMOiHAIIi 13 mepeBopoTa-
MU Ta BIpaBaMU Ha IHYYKICTh JI03BOJISE PO3BUBATHU
IJTACTUYHICTH PYXiB 1 HiABUIYBATH CTIHKICTb OIIOPHO-
PYXOBOT0 amapaTty 10 HETUIIOBUX HaBaHTAKEHb.

CreriajbHa BUTPUBAJIICTD y BOJIEHOO0JII € OQHUM
i3 BU3HAYAJILHUX (DAKTOPIB YCIIIIHOI I'PH, OCKLIBKN
MAaT4i BUCOKOTO PiBHA Bi/I3HAYAIOTHCA BUCOKOIO iIHTEH-
CUBHICTIO 1 TPUBAJTICTIO, 1110 TOTPEOYe Bifl CIIOPTCMEHIB
3IATHOCTI MATPUMYBATH BUCOKUIT piBeHb (PisUUHOT aK-
THUBHOCTI IPOTATOM KijbKoX ceTiB [9]. TpenyBanusa mo-
JKyTh BKJIIOUATH IIOBTOPHI PUBKU HA KOPOTKI TUCTAHIIII,
1HTEHCHBHI cepii CTPUOKIB UM BIPABU 3 M'AYEM Y PEIKU-
Mi MaKCHUMAaJIbHOI IIIBUAKOCTI, 10 BUKOHYIOTHCA Y KiJIb-
Ka IIiAXo/iB 13 4acTKOBUM BigHOBJIeHHAM (Tab1. 1).

Y mporieci iHTEHCUBHOI IIePeICe30HHOI ITiIT0TOB-
KU HAI3BUYAWHO BAYKJIMBUM € MOCTIMHUI KOHTPOJIb
(byHKITI0HAJIBHOTO CTAHY CIIOPTCMEHIB, aje came Bi
30aTHOCTI OpraHi3aMy aJleKBaTHO pearyBaTH Ha Ha-
BaHTAKEHHSA Ta MIBUAKO BiJHOBJIIOBATUCA 3aJIEIKUTH
e(peKTUBHICTH TPEHYBAIBLHOTO IPOIIECY 1 MPOLIaKTHKA
nepeBromu. CydacHi TeXHOJIOTIT 3MiCHIOIOTL MOHITO-
puHT Gi3i0TOTIYHUX ITOKA3HUKIB Y PEKHIMI peabHOTro
yacy, i cepel HUX HaHO1IbIII TTOITUPEHUM 1HCTPYMEHTOM
€ IIyJIbcOMEeTpisd, AKa 3a0e3Ieuye MOKJIUBICTD BiZicTe-
JKEHHS YaCTOTHU CePIIEBUX CKOPOYEHb, BapiabesIbHOCTI
CEepIIeBOT0 PUTMY Ta IHIIIKUX MapaMeTpiB, 10 Bigoopa-
JKAI0Th CTAH CepIIeBO-CyTMHHOI CUCTEMU CIIOPTCMEHA.
OrpuMaHi JaHi JOIIOMAaramoTh TPeHepy CBOEUACHO KO-
pUTyBaT HABaHTAXKEHHA, SHIKYBATU 1HTE€HCUBHICTH
Yy, HaBOAKU, ITABUIITYBATH i1 BiAIIOBITHO A0 1HIWBI-
IyasbHOI peakirii rpasud [13].

OprawuisaiiiifHa CTpyKTypa Iepence3oHHol ITif-
TOTOBKHU BOJIEHOOJIICTIB I'PYHTYETbCA HA MPUHITHUIIAX
CHCTEMHOCTI, ITOCTYIOBOCTI Ta HAYKOBO 00I'DyHTOBAaHOL
mepiomuaaliii, ajake JIMIIe parioHaJbHe MOeqHAHHSA
1HTEeHCUBHOCTI HaBAHTAaMKeHb, JIOTIYHOI MO0YJ0BU Tpe-
HYBaJILHOTO LIMKJIy Ta YePryBaHHA IepiofiB po6oTu
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Tabnuys 1

Meroau aganTanii OIIOPHO-PYXOBOI'0 ANAPATY TA MiABHIIEHHA CIIEIiaJILHOL
BHTPHBAJIOCTI BoJiefGoJticTiB

Metog

Meta

Ilpuxknagu Bupas/
nmpouenyp

IlepeBaru

Pexomenmamii

1. IToeranue 30iab-
IIeHHA HABAHTAXKCHHA

IIpodimakTura
TpaBM M’A3iB, CyT-
JI06iB Ta 3B’s30K

IToctymoBe migBuiieHHA
1HTEeHCHUBHOCTI BiJ JIETKUX
BIIPAB [0 IHTEHCUBHUX,
3 ypaxyBaHHAM 1HIUBI-
JIyaJIbHOTO CTAHY

YHUKHEHHA IIepeBaHTa-
$KeHb, (POPMYBaHHSA KOM-
eHCATOPHUX MeXaHis-
MiB, Kpailla agamnTaris

3acTocoByBaTH HA TIOYATKY
ITITOTOBYOI'0 €TAILy, MOHi-
TOPUTH PEAKIIiI0 OPraHi3aMy

2. Kommnekc cnerians-
HUX BOpas (cTpuOKOBI,
irpoBi, akpobaTHUUHi)

PosButok dismunmx
1 KOOpaUHAIIHHUX
AKOCTEN OJIA irpo-
BUX il

Crpubku Ha TyMOU, 6ara-
TOCKOKH, MiHi-irpu, mepe-
KUY HA MaTaX, BIIPaBU
Ha THYYKICTb

ITokpamennus TexHiku,
BUTPUBAJIOCTI, peakKIrii,
CITPUTHOCTI Ta CTIMKOCTL
[I0 HABaHTAXKEHb

IurerpyBaru B TpeHyBaJIb-
HY CTPYKTYpY, KOMOiHyBaTu
3 TeXHIKO-TAKTUYHOIO Iif-
TOTOBKOI0

3. IuTepBasbHI TpeHy-
BaHHA Ta MOJIEJIIOBAH-
HA iITPOBUX CUTYyAIliil

DopmyBaHHA crie-
IiaJbHOI BUTPUBA-
JiocTi

IToBTOpPHI pUBKH, cepil
CcTpUOKiB, BIIPABU 3 M's-
YyeM, TPeHYBaJbHi irpu
3 YaCOBUMH O0OMeIKeH-
HAMU

ITigTpuMEka BUCOKOI aK-
THUBHOCTI B MaT4Yax, Po3-
BUTOK TAKTUYHOI'O MUC-
JIEHHA, IICUXO0JIOTIIHOT
TOTOBHOCTI

BuxopucroByBatu mgis
imiTanii peaabHOI rpH,
yepryBaTy iHTeHCUBHICTH
3 BIAIIOUMHKOM

4. Koutposib QyHKITiO-
HAJIBHOTO CTaHy (IIyJIb-
coMeTpisA, BiTHOBIIIO-
BaJIBHI IIPOLIETyPH)

MonitopuHr peaxk-
11il Ha HaBaHTAMKEeH-
HA Ta IpodiIaKTU-
Ka [IePEeBTOMU

Bincresxxennsa nynbcy,
BapiabesbHOCTI pUTMY;
Maca, rigporeparis,
KpioTeparmis, cCoH

CBoeuacHa KOpEKIlid Ha-
BaHTaKeHb, IIBU/IKE Bifl-
HOBJIEHHA, IIOKPaIleHHA
CaMoIIouyTTA

IIpoBoguTH CHCTEMATHIHO,
HOEIHYBATH 3 XapuyBaH-
HAM 1 peJjiakcalfieio ajsa
ONTUMAJIBHOTO CTAHY

Jcepeno: aBTopchKe y3arajbHEHHSA

1 BiTHOBJIEHHSA CTBOPIOE HAMOLIBII ONTUMAJIBHI YMOBHU
[JIS BiJHOBJIEHHS, PO3BUTKY Ta 3aKpillIeHHA (pisud-
HUX, TEXHIYHUX 1 ICUX0JIOTIYHUX AKOCTEH CIIOPTCMEHIB.
Ilepiogusarisa y Mekax KOPOTKOTO 12-TeHHOTO ITUKITY
BUKOHYE POJIb MOJEJIi GBI TPUBAJIUX ITATOTOBYUUX
erariB i mepeabadae mepexif Bif 3arajabHOMISUUHUX
3aBIaHb [I0 CIIeIia/li30BaHUX BIIPAB, & MOTIiM — 0 MO-
JeJII0OBAHHSA 3MarajabHOI JiAJIBHOCTI.

Biox 1 (mui 1-4) — apanrariiiiHo-BiIHOBIIOBAJILHII,
yepes MOCTYIOBe BKJIIOUEHHS B TPEHYBAJIBLHUU IIPO-
mec. Ilepiuii 6J10K ITiATOTOBYOTO ITUKITY OPi€HTOBAHUIA
Ha BiJHOBJIEHHS IiCJIA MiXKCE30HHO1 ITay3U Ta amaIiTa-
I1if0 OPraHi3My 10 CUCTEMATHYHUX (PiBMUHMX HABAHTA-
JKeHb, 1 B I1ell IepioJ TpeHyBaJIbHA IIporpamMa mnepen-
f6auae BUKOPUCTAHHA 3arajIbHO(QIBUUYHUX BIIPAB, IO
CIIPSAMOBAHI HA PO3BUTOK 6230BOT BUTPUBAJIOCTI, THY Y-
kocTi Ta xkoopauHallii. OcobJuBUil aKIeHT POOUTHCA
Ha 0iroBHX BIIpaBax y IIOMIpHOMY TEMITi, KOMILJIEKCAX
BIIPAB [IJIA PO3BUTKY PYXJIMBOCTI CyTJI00iB Ta hyHKIIiO-
HaJIbHUX TPEHYBAHHAX 13 BJIACHOIO Baroo Tiyia. Baskiu-
BUM 3aBIAHHAM I[bOTO €TAITy € IIOCTYIIOBE BKIIOUEHHA
CIIOPTCMEHIB Y TPEHYBAJIbLHUN PUTM, 3 YpaxXyBaHHAM
IHAUBITyaIbHUX 0COOJIMBOCTEM BiTHOBIEHHSA TTiCJIA BiJl-
TMOYUHKY, & TAKOK CTBOPEHHSA IICUX0JIOTIYHOI0 HACTPOIO
Ha TpuBajy pobory [2].

Biox 2 (mui 5—-8) — po3BUTOK crerfiajibHOI BUTPU-
BAJIOCTI Ta CUJIOBUX sAKOcTeil. Ipyruii 6JI0K cripAMO-
BaHWI HA I[iJIECIPAMOBAHUN PO3BUTOK CIIEIliaJILHOT
BUTPUBAJIOCTI Ta CHJIOBUX XaPAKTEPUCTHUK, AKI BU3HA-
Ya0Th €(PEeKTUBHICTH IrPOBOI TiSJIBHOCTI BOJI€HO0TICTIB
y 3MarajabpHUX ymoBax. Ha ipoMy erari 3aCTOCOBYIOTh-
cA iHTepBaJIbHI 6iroBi BIIpaBH, CTPUOKOBI KOMILIIEKCH,
BIIPABU 3 O0TAKEeHHAMU (IITAHTH, TAHTEJ1, MeI00JIn),

a TakoK (DYHKITIOHAJIbHI BIPABH, 1[0 MOMIEJIIOIOTH CITe-
mugiky pyxiB Bostetibosrictis. CrioBa IiAr0TOBKA y 1€
mepiosl HOCUTH MepeBaykHO BUOYXOBUI XapakTep 1 opi-
€HTYETHCA HA PO3BUTOK M'A31B HIIKHIX KIHIIIBOK, KOpa
Ta TJIEYOBOTO T0ACa, 10 3a0e3nevuye BUCOTY CTPUOKA,
CUJTY yapiB Ta CTAOLIBHICTD ¥ OJIOKYBAHHI.

Bnok 3 (i 9-12) — iHTerparia irpoBux BIIpas,
MOIEJBAHHA 3MarajbHol JIAJIBHOCTI. SaKIIOUHUNI
0JI0K TTepence30HHOr0 12-TeHHOr0 ITNKITY OPl€HTOBAHUN
Ha iHTerparmio (isUYHUX, TEXHIYHUX Ta TAKTUUYHUX
KOMIIOHEHTIB TTIATOTOBKH Y €IUHY CUCTEMY, KA MAKCH-
MaJIbHO HaOJIMKae TPEHYBAJIBLHUH TIPOIeC 10 YMOB pe-
ansHol rpu. OCHOBHUM 3MiCTOM 3aHATH € irPOBi BIIPaBU
3 M'AYeM, KOHTPOJIbHI MaTdi, CAMYJIAIIA 3MaraJbHUX
CUTYAIlii i3 MiIBUIIEHO 1HTEHCUBHICTIO Ta YaCOBU-
mu oomerkenHaMu [11]. 3aBaAaku oMy GOPMYyeEThCA
He Jjiniie i3UYHA TOTOBHICTE 0 TPUBAJIUX irPOBUX Ha-
BaHTaXKEHb, ajle i TAKTUYHA T'HYYKICTb, TICUX0JIOTIUHA
CTIHKICTh 1 KOMaH/IHA B3aeMOIiA.

Oco0/IHBICTIO ITIEPEACE30HHO] MITOTOBKY € Heo0Xis-
HICTH ITATPUMYBaTU BUCOKY 1HTE€HCUBHICTb PO6OTHU 6€3
PUBUKY TIepeHaBAHTAYKEHHSA, 1 cAMe TOMY ONITUMAJIBHOIO
JUIA KOMaH/I MalCTPiB BUSHAHO CUCTEMY «3 TPEHYBaJIb-
Hi qHi + 1 IeHb BIJHOBJIEHHA», AKA 3a0esmneuye edek-
TUBHE MO€JHAHHA TPEHYBAJIbHIUX CTUMYJIIB 1 BIJTHOBJIIO-
BaJIbHUX 3axofiB. Taka cTpykTypa 103BOJIA€ OpraHisMy
CIIOPTCMEHIB MMOCTYIIOBO HAKOITMYYBATU aaIITaIliiHI
3MIHH y BifTIOBiIb HA HaBaHTAKEHH, ajie BOJHOYAC
YHUKATU KPUTUUYHOTO BUCHAMKEHHS, SKe MOTJIO 6 pu-
3BECTH [I0 3BHMKEHHSA Pe3yJIbTATUBHOCTI YU TpaBM. Tpu
JIH1 IHTEeHCUBHOI POOOTH 3a0€3MeUyITh JOCTATHIN 00CAT
TPEHYBAJIBHOTO BILIMBY [IJISI PO3BUTKY KJIFOUOBUX (Di3MU-
HUX AKOCTEIA, TO/Ii AK OVH JIeHb BiTHOBJIEHHS CTBOPIOE
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Tabnuys 2

Opranizamiiina CTpyKTypa mepeace3oHHol MiaAroToBkH (TpuBasicts 12 gHiB) BoJreiGosticTiB

IIpuknamu Bpas/
nmpouenyp

IIepeBarn/Pexomenparnii

Kowmb6inarmia saranabrodi-
SUYHUX, CIIEI[1aI130BaAHNX
BOPAB TA MOJEJIIOBAHHA
irop

3abesreuye aganTario, MiHiMi-
3ye TPABMU, HiITPUMYE IIpaIes-
JIaTHICTh; 32CTOCOBYBATH 3 Ypaxy-
BaHHAM IHIUBIAYaJIbHOTO CTAHY

Birosi BnpaBu B moMip-
HOMY TeMIIi, KOMILJIEKCH
[IJ1Sl PYXJIUBOCTI CyTJI00iB,
(yHKITIOHAJIBHI TPeHYBaH-
Hf 3 BJIACHOIO BAr0I0

3axitagae QyHIaMeHT, CTBOPIOE
TICUXOJIOTIYHUI HACTPIii; ITOCTY-
II0Be BKJIIOUEHHSA /171 6E3I1eUHOr0
TIepexomny

IurepBasbHi 6iroBi Bripa-
BU, CTPUOKOBI KOMILJIEKCH,
BOPAaBH 3 00TAKEHHAMU
(mrranru, ra"Teli), Buby-
XOBI BITpaBYU

ITepexin mo crerudiuHamMx AKO-
cTel, iMiTalliA irpoBoro HaBaH-
TayKeHH:A; POKyc HA M's13aX HIT,
KOpy, Iiedax

Irposi BupaBu 3 M’Auewm,
KOHTPOJIBHI MaT4i, CUMY-
JIALT CUTYAIlill 3 IHTeHCHUB-
HICTIO

DopMye KOMILIEKCHY TOTOBHICTb,
TaKTUUYHY T'HYYKiCTh, KOMaH/-
HY B3a€MOJiI0; BUBHAYAE YCITiX
y CTapTOBI/IX mMarTuax

Baox/Ilepioxn Hui Mera
3arajibHa KOHIIEMIiA 1-12 ITocTymoBe 3pocramss
iHTEHCUBHOCTI, TIepio-
OU3allia, YyepryBaHHA
HaBaHTAKEeHb
Biioxk 1: 14 Bingnossiennsa miciig na-
Ananraniiiao- y3u, PO3BUTOK 6a30BO1
BIHOB/IIOBAILHAN BUTPUBAJIOCTI, THYY-
KOCT1, KOOpIMHAITIT
Biiox 2: 5-8 IlinecupamoBaHuit
Possutok crrerriann- PO3BUTOK BUTPHUBAJIO-
HOI BUTPUBAJIOCTI CTi Ta CUJIH JIJIA irpoBOiL
Ta CUJIOBUX AKOCTEI MAJIBHOCTL
Biiok 3: 9-12 Tarerparia disuynnx,
TaTerpamnisa irpoBux TeXHIYHUX, TAKTUIHUX
BIIpaB KOMIIOHEHTIB, MOJIEJII0-
BaHHA 3MaraHb
Cucrema BigHoBiieH- | [Iporsrom |IligTpuMmka inTeHCHB-
Ha (3+1) Ta Bugu ITAKITY HOCTi 0e3 mepeHaBaH-
BITHOBJICHHSA TayKeHHA, pereHeparia
CHI

3 mHi TpeHyBaHb + 1 JeHb
BiJIHOBJIEHHs; aKTHUBHE
(PO3TAKKA, JIETKI BIPABHU),
nacuBHe (COH, Macayx, BOIHI
IIpoleflypHu)

YHuKae BUCHAMKEeHHs, 3a0e3-
meuye CUHePreTUYHUN e(eKT;
TMOETHYBATH aKTUBHI Ta MACUBHI
MEeTOOU IJIA IICUX0EMOIIIHOT0
6amaHCy

Jcepeno: chopMoBaHO aBTOPOM

YMOBH [JIA pereHepariii M’s3iB, BilTHOBJIEHHSA HEPBOBOI
crucTeMU Ta TIcuxoeMoIriiiHoro 6amancy [10].

AKTUBHI MeTOY BiTHOBJIEHHSA Tepea0davaTh BU-
KOPUCTAHHA JIETKUX (PisUYHUX BIPAB, AKI COPUAIOTH
TIOKPAIIeHHIO KPOBOOOITY, ITPUIIIBUAINEHHIO BUBEIEHHA
MPOAYKTIB MeTabo0JIiaMy Ta 3HU/KEHHI0 M S30BOI Ha-
OpyTH, 1 cepell HUX 0co0IMBe Miclle 3aliMal0Th BIIPABU
Ha PO3TAIKKY, IUXAJbHI BIPABU Ta JIeTKA aepodHa ak-
TUBHICTb y BUIJIAMI TJIABAHHA YU 0Iry y CIIOKIAHOMY
Temiri. ITacuBHI MeTOII MAOTh BKJIFOUATH TOBHOIIHHUIA
COH, 110 € 6230BOI0 YMOBOIO BiTHOBJIEHHSA HEPBOBOI CHC-
TEMU, a TAKOXK MACAMK, AKUM CIIPUAE SHATTIO M SI30BOTO
Hamnpy:KeHHdA, HopMaJlisalii ToHycy TKaHUH 1 mpodi-
JIaKTUL MiKpoTpaBM. BogHi mporieypu — KOHTPACTHi
OyIIi, cayHa, KpioTeparia — 3a0e3MeuyloTh HIBUIKE
BITHOBJIEHHSA Ta ITiIBUINEHHS CTIKOCTI OpraHisamy
10 IONAJIBIINX HABAHTAXEHb (Tabu1. 2).

Bnacue cucreMHe noemHAHHA AaKTUBHUX 1 TACUBHUX
METO/IIB T03BOJIAE JOCATATH CUHEPTeTUYHOTO e(eKTy,
3abesmeuyroun He Juie (isudHe, aje i IICUX0eMOITiiHe
BiJTHOBJIEHHS CIIOPTCMEHIB, III0 € KPUTUYHUM (PaKTOPOM
y Iepios; iHTEHCUBHOI ITi/ITOTOBKU.

BucHOBKHY Ta NI€epCIIEKTUBY MOJAIBIIAX JOCJi-
mxeHb. [IpoBeneHo mocimpreHHa e)eKTUBHOCTI BIIPO-
Ba/PKEHHSA YHIBEpCAJbHUX (PIBUUHHUX Ta HPOQPIIbHUX
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TPEeHYBAJIbHUX METOQUK, BKJIFOUAIOUN TLTIHOMETPUYHI,
irpoBi Ta riMHACTUYHI KOMIIOHEHTH, 110 3abe3mneuy-
OTh CHHEPTIUHE TTO€IHAHHA PO3BUTKY (PyHIaMEeHTAIb-
HUX MOTOPHUX AKOCTEH 3 yIOCKOHAJIEHHAM TEeXHiKO-
TAKTUYHOI MiAroToBJieHOCTi. EXcmepuMeHTaIbHO
TiATBEPIKEHO PaIliOHAJILHICTD 3aCTOCYBAHHA TPEHY-
BAJIBHOI CXEeMU «TPU POOOUi JHI ILJTIOC OIUH BiTHOBJIIO-
BaJILHUI», 110 3HIKYE He0e3eKy (QYHKII0HAILHOTO
BUCHAYKEHHA 1 ONITUMIi3ye CITiBBIJHOIIIEHHA Mi¥K KYJIb-
TUBYBaHHAM (Pi3MUHUX XaPAKTEPUCTHUK Ta 610JIOTIUHOTO
pereHepairieo.

O6rpyHTOBAHO METO/IOJIOTIUHY KOHIIEITIil0 ABa-
HaAIATHAEHHOTO0 UKL, 1[0 BKJIIOYAE TPU ITOCTIOBHI
(basu: amanrariiiHo-peabiTiTaIiiiHy, BATPUBAJIO-CUIIOBY
Ta 3MarajbHO-IHTerpaIliiiHy, KOTPi MOKYTb 3aCTOCOBY-
BaTUCA AK TPAKTUIHUIN 6a3UC [JIA MATOTOBKN Ipode-
CIMHMX KOMAaH[ PisHUX KBaTiQiKaiiHNX KaTeropiii.
3arporoHoBaHO KOMILIEKCHUH ITiXIT II[0/I0 ITPOBEIEeH-
HA MOHITOPUHTY (DYHKI[IOHAJILHOI TOTOBHOCTI aTJIeTiB
uepes KapaioJIoTiuHe CIIOCTEPElKeHHdA, JiarHOCTUKY
CUJIOBUX 1 MIBUKICHUX ITOKA3HUKIB Ta BUKOPUCTAHHSA
BITHOBJTIOBAJILHUX TE€XHOJIOTIH, 1[0 B KOMILJIEKC] 3a6e3-
HeuyIOTh ITiIBUIIEHHA ITPOAYKTUBHOCTI TPEHYBAJIBHOIO
TIPOIIECY 1 TAPaHTYIOTh CTAOLIBHICTD CHOPTUBHUX JOCAT-
HEHb y IOBI'OCTPOKOBI ITePCIIEKTHUBI.
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BIKTUMOJIOTTYHI ACINEKTHU 3/I0MUHIB,
NOB’A3AHUX 13 EKCMJTYATALIEIO TPAHCIIOPTY:
BIAMOBIAA/IbHICTb BJIACHUKIB TA OINEPATOPIB

VICTIMOLOGICAL ASPECTS
OF TRANSPORT-RELATED CRIMES:
RESPONSIBILITY OF OWNERS AND OPERATORS

UHAVH IHhUTUdOI

AHoTauis. L cTatTa nponoHye BcebiyHmil Ta mbOKMi aHAi3 BIKTMMOIOIYHMX XAPAKTEPUCTHK, LLO CTOCYIOTBCS! 3/I04MHIB,
MOB'I3HNX 3 TPAHCMOPTOM, — KPUTMYHOI Chepu B Cy4acHoMy MpaBoBOMY Ta COLia/IbHOMY gUCKYpPCi. BOHa peTesibHO BM3HA4ae
Ta NigKPecItoe BU3HAYA/IbHY POJib MOBEGIHKM KePTB Y CKAAGHOMY MeXAHI3Mi TPAHCTOPTHUX NPABOIOPYLLeHb, BUXOGAYM 30 Mexi
CrPOLLIEHOR0 MO2/IAGY HA NPUYNHHICTb /11 OCTIGMKEHHS LUMPLLIOR20 CrIeKTPA YUHHUKIB, 1O CIIPUAIOTb IX BUHMKHEHHIO. [JOCTIQKeHHs
BMKOPUCTOBYE 3MILLIAHMI MigXig, MOEGHYHOYM CyBOPUI HOPMATUBHO-§O2MATUYHMI TA MOPIBHSAILHO-MPABOBMI AHAAI3 3AKOHOGABYMX
QKTIB 3 eMNipU4HUM CTATUCTUYHUM AHAAI30M QAHUX PO TPAHCMOPTHI 3104MHN B YKpaiHi 3a nepiog 2018-2022 pokis. Lig meTogo-
JI02is1 CMPUSIA BUSIBIGHHIO KOHKPETHMX BPA3/IMBOCTEN T MOgeser BIKTUMI3ALi cepeq YYACHMKIB GOPOXXHbOR20 pyXy. KpiM 1020, y
gocnigxKeHHi MPOBOGUTHCS [PYHTOBHMI GHAAI3 YMHHOI HOPMATUBHO-NPABOBOI 6a31 YKPaiHK, BUSB/SIOYM 3HAYHI MPORAMHM TA He-
gosiK1 B HALIOHAIbHOMY 3AKOHOGABCTBI OGO LIMBIIbHOIL, AgMIHICTPATUBHOI TA KPUMIHA/IbHOI BIgMOBIGA/IbHOCTI BAACHMKIB Ta oOrle-
paTopiB TPaHCMOPTHMX 3acobiB, 0COOAMBO Y BUMAGKAX, LU0 CTOCYIOTHCS KilbKOX CTOPiH b0 HEOGHO3HAYHOI BIGMOBIgaNbHOCTI. Yepe3s
NOPIBHAMIbHY MPU3MY CTATTA MPOTUCTAB/ISE YKPAIHCbKI MPABOBI MOJIOKEHHS MPOPECUBHOMY MIKHAPOGHOMY JOCBIgY, Yepnarum
3HAHHA 3 gUPeKTUB E€Bporericbko2o Colo3y Ta 3aKOHOGABHOI MPAKTUKM TAKUX KPAiH, K HiMewunHa Ta CrniosyyeHi LLUTaTu, aki MaioTb
HAagisiHi pamku gas BigrosigaabHOCT onepatopis Ta komneHcawii noteprnimmm. CTaTuCTUYHI aHi MOKA3ykoTb, HANPMKAAG, Lo MoHaAg
60% cmepTe/ibHUX BUMAgKIB, MOBA3AHMX 3 TPAHCIOPTOM, BY/m CrpudmnHeHi TakMmm GakTopamu, sk BToMa Bogis abo HegoTpumaH-
HST LIBUGKICHOR0 PeXXuMY, TOgi SIK y4aCTb MiLLOX0GiB CTAHOBMAA 25% Cepyio3HMX TPABM, YACTO MOCUACHNX HEHAIeYKHOIO MICbKOIO iH(-
PACTPYKTYPOIO Ta BIGCYTHICTIO IHPOPMALiFiHMX KAMNAHIW. K/touoBi BIKTMMOIORiUHI aKTOpy, BUSIB/IeHi B GOCTIgXKeHHI, BKIOYAKOTh
He JInLLIe GKTUBHY Ta NACHBHY MOBEGIHKY XepTB (Hanpuk/iag, HeBUKOPUCTAHHS peMeHiB Oe3neku, nopyLLeHHs MPaBul JOPOXKHbORO
pyxy nioxogamu), a i cuctemHi npobiemu, Taki sk HEGOCTATHE MPABO3ACTOCYBAHHS, 3ATPUMKM B peazyBaHHI HO HAG3BUYAVIHI
cUTYauii Ta BIigCyTHICTb BCEOIYHOI MIgTPUMKM MiC/S iHUMGeHTIB. CAparoymch Ha Li BACHOBKM, CTATTS MPOMOHYE KOMITIEKC CUCTeM-
HUX, HayKOBO 00 PYHTOBAHMX MPEBEHTUBHIMX 3AX0GiB, CPAMOBAHMX HA iX ePeKTUBHY MiHIMI3ALO 3 MeTOI MigBMLLEeHHS 3a2a/IbHOT
Ge3reku gopoxHbO20 PyXy. Ll 3axogy BK/IKOYAKOTb 3aKOHOGABYi peopMM /1St YTOUHEHHS Ta PO3LLMPEHHS cepy BigrnoBigaabHOCTI
30 TPAHCMOPTHI NignpueMCTBa, 060B3K0BE BMPOBAGMEHHS NEPegoBMX TeeMaTUdHIX CMCTeM g/ MOHITOpUHaY MoBegiHKu BogiiB
Y peasibHOMY 4aci Ta iHTe2paLlito MPO2HOCTUYHOI QHA/IITUKM HO OCHOBI LUTYYHOR0 IHTENEeKTY g/1sl igeHTugikavii MicLib KOHLeHTpauii
[TT1. ABTOpY 06fPYyHTOBYIOTH HaRA/IbHY NOTPedy He nLLe MOCMANTI MPABOBY BIgNOBIGA/IbHICTb, L0 HECYTb TPAHCMOPTHI orneparopy,
LIAXOM nepe2igy KpUMIHA/IbHMX KOGeKCIB Ta MOCUCHHS MILEH3IMHNX BUMO?2, A W MPUCKOPUTU BIIPOBAGXKEHHS IHHOBALIIFHMX Tex-
HO/0RiV, CrewianbHO po3pob/ieHnX gasi MOHITOPUHRY Ta 3abe3neyeHHs goTPUMAHHS CyBOpUX MpaBu Ta Hopm be3nexn. Hapewwri,
gOC/igXKeHHs1 3aBepLUYETLCS PO3POOKOI0 HAYKOBO OOfPYHTOBAHMX MPAKTMYHMX PEKOMEHJALi, CrpsIMOBAHMX HA 3HA4YHe MOKpa-
LLIeHHS ICHYIOUMX MPABOBUX MEXAHI3MIB NPUTA2HEHHS go BignoBiganbHOCTI 3 NPABOMOPYLLIEHHS y TDAHCTIOPTHOMY CeKTOPI, BJOCKO-
HQ/IeHHS! CXeM 3axUCTy noTeprianx Ta popMyBaHHS Ky/bTypu MPOAKTUBHOI Ge3neKu gopoxHb020 PyXy, 3aBXgH 3 KPUTUYHUM BPa-
XyBAHHAIM MPUTAMAHHO20 BIKTUMO/I02I4HO20 ACMeKTY g/1si CTBOPeHHs! OilbLu CripaBegnBo20 Ta be3reyHo20 cepegoBuLLa g1t BCIX.
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KniouoBi cnoBa: BikTvMO/02is, TPAHCNOPTHI 3/104MHM, BIKTUMI3ALiSl, BIgNOBIGAbHICTb BAACHUKIB TPAHCMOPTY, TPAHCMOPTHI
oneparopu, gopoxXHLO-TPAHCMNOPTHI NPU20gH, MPEBEHTUBHI 3axogu, 6e3nexa gopoxKHbO20 PyXy, BIKTUMHA MOBEgiHKA, TPAH-
CropTHe 3a4KOHOGABCTBO.

Summary. This article provides a comprehensive and in-depth examination of the victimological characteristics pertinent to
transport-related crimes, a critical area within contemporary legal and social discourse. It meticulously defines and underscores
the determining role that victims’ behavior plays in the complex mechanism of transport offenses, moving beyond a simplistic
view of causation to explore a broader spectrum of contributing factors. The research employs a mixed-methods approach,
combining rigorous normative-dogmatic and comparative-legal analyses of legislative acts with empirical statistical analysis of
transport-related crime data from Ukraine for the period 2018-2022. This methodology facilitated the identification of specific
vulnerabilities and patterns of victimization among road users. Furthermore, the study undertakes a thorough analysis of the
current regulatory framework in Ukraine, pinpointing significant gaps and shortcomings within national legislation concerning
the civil, administrative, and criminal responsibility of vehicle owners and operators, particularly in cases involving multiple
parties or ambiguous liability. Through a comparative lens, the article contrasts Ukrainian legal provisions with progressive
international experiences, drawing insights from European Union directives and the legislative practices of countries such as
Germany and the United States, which have robust frameworks for operator accountability and victim compensation. The sta-
tistical findings reveal, for instance, that over 60% of transport-related fatalities involved factors such as driver fatigue or speed
non-compliance, while pedestrian involvement accounted for 25% of serious injuries, often exacerbated by inadequate urban
infrastructure and lack of awareness campaigns. Key victimological factors identified include not only the active and passive
behaviors of victims (e.g., non-use of safety belts, pedestrian rule violations) but also systemic issues such as insufficient en-
forcement, delays in emergency response, and lack of comprehensive post-incident support. Building upon these findings, the
article proposes a set of systematic, evidence-based preventive measures designed for their effective minimization, aiming to
enhance overall road safety. These measures include legislative reforms to clarify and expand the scope of vicarious liability for
transport enterprises, mandatory implementation of advanced telematics systems for real-time driver behavior monitoring, and
the integration of Al-powered predictive analytics for accident hotspot identification. The authors substantiate the urgent need
to not only strengthen the legal responsibility borne by transport operators through revised penal codes and stricter licensing
requirements but also to accelerate the implementation of innovative technologies specifically designed for monitoring and
enforcing compliance with stringent safety rules and regulations. Finally, the research culminates in the development of scientif-
ically grounded practical recommendations aimed at significantly improving existing legal mechanisms for prosecuting offenses
within the transport sector, enhancing victim protection schemes, and fostering a culture of proactive road safety, always with
a critical consideration of the inherent victimological aspect to foster a more just and safer environment for all.

Key words: victimology, transport crimes, victimization, responsibility of transport owners, transport operators, traffic acci-
dents, preventive measures, road safety, victim behavior, transport legislation.

Hoc'ranomca npo6seMu. ¥ cydacHUX yMOBax
TPAHCIIOPTHI 3JIOYNHU CTAHOBJIATH 3HAYHY YACTKY
B CTPYKTYPi KPpUMiHAJILHUX IPABONOPYIIEHD B YKpaiHi
Ta XapaKTepU3yThCA ITiIBUIEHUM PiBHEM CYCITLITBEHOT
Hebesnexku. Craructuuni gani HarioHaasHOT MOJTiii
Yxpainu cBiguarh, mo y 2020 poiri 6yJi0 3apeecTpoBaHO
moua 8500 KpUMiHAJILHUX ITPABOMOPYIIEHb, TOB A-
3aHUX 13 TPAHCIOPTHOIO Oeariekoro, a B 2021 porri meit
mokasuuk 3pic o 9200 sumaakis[1]. IIpumitHO, mI10
y 2022—-2023 pokax, moOpu Iii0 BifiCbKOBOTO CTAaHY,
KLJIBKICTh TPAHCIIOPTHUX 3JIOUMHIB 3aJIUIIIAJIACA Ha KPU-
TUYHO BHCOKOMY piBHI — 7800 Ta 8100 BUIaAKiB BifII0-
BiHO, 1110 6€3yMOBHO BKa3ye Ha CUCTEMHUI XapaKTep
mpobaemu [2].

AKTyaJIbHICTB TOCTII;KEeHHA HiATBEPIKYEThCA TPU-
BOYKHOIO CTATHUCTUKOIO JOPOKHBO-TPAHCIIOPTHUX ITPUTO]
13 TAYKKAMY HACJTIIKAMU. STiAHO 3 0(iIliiHUMI TaHUMKA
MinicreperBa BHYTPIINIHIX CIIpaB YKpAIHHU, IIPOTATOM
2020-2023 pokiB mopiuHo (QikcyBaocA IIPUOIIH3HO
26 tucau [ TII 3 moTepnisiuMu, BHACITIAOK AKUX THHY-
J10 110 3,5 THCAY 0Cci6 Ta OTPUMYBAJIM TPABMU OJIM3HKO
30 Ttucau moneii[3]. ExcrieprHi nporaosu Ha 2024—
2025 poku He JeMOHCTPYIOTH CYTTEBOTO ITOKPAIeHHA
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curyarii 6e3 BIPOBAMKEHHA KOMILIEKCHUX 1 e(DEKTUB-
HUX 3aX0/IiB 0e3IIeKNu.

Oco0/IMBO BaKIIMBUM aCIIEKTOM JOCIIiKEeHHS BU-
CTyIIa€ POJIb BJIACHUKIB Ta OIIEPATOPIiB TPAHCIIOPTHUX
3aco0iB y 3a0e3IIeueHHI HAJIEXKHOT'O PiBHA TPAHCIOPTHOI
Oesrnexku. 3a JaHUMU JAOCTIIKEeHb, IPU0JM3Ho 68% ycix
JTII i3 Txxuvuy Hacminkamu y 2021-2022 pokax craim-
¢sA BHACJTIIOK TEXHIYHUX HECITPABHOCTEI TPAHCIIOPTHUX
3ac00iB a00 CYTTEeBUX ITOPYIIIEHb ITPABII 1X eKCILTyaTallil.
IIpu boMy BinITOBigAIBHICTD BJIACHUKIB TPAHCIIOPTHUX
3ac00iB 31e0LTBIIIOT0 00MEKY€EThCA (POPMATEHIMHU TIPOITe-
JlypaM# Ta He BiIIOBijae MacimrabaM peaJibHUX 30UTKIB,
3aTIOIIAHUX TTOCTPAMKIATIUM Bif] TPAHCIIOPTHUX 3JIOUMHIB.

MeTo010 ZAaHOIO JOCIIIKeHHA € BCeOluHMI aHaIi3
BIKTMMOJIOTIYHUX ACHEKTiB TPAHCIIOPTHUX 3JIOYNHIB
Y KOHTEKCT1 BiITIOBiJaJILHOCTI BJIACHUKIB Ta 0OIIepaTo-
pPiB TpaHCIOPTHHUX 3aco0iB. Bigrak, mocrae HarayjbHa
rmorpeba CCTEMHOr0 BUBUEHHA (DAKTOPIB BIKTUMi3alrii
YUACHUKIB JOPOKHBOTO PYXY 3aJiA PO3POOKU edek-
TUBHUX IIPEBEHTUBHUX MEXaH13MiB 3aM00iraHHsA TPaH-
CTIOPTHUM 3JI0UMHAM, 1[0 TIEPEKOHJINBO ITiATBEPIIKYE
AKTyaJIbHICTB 1 HPAKTUYHY 3HAYYIIICTh KOMIIJIEKCHOTO
IOCJTITKeHHA OKpecJIeHo1 TPo0JIeMaTUKY.
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Amnani3z ocTaHHIX DOCIIIKEHb i myOiKamin.
BikTumMostoriuni acekTy TpaHCIOPTHUX 3JIOYMHIB CTa-
HOBJIATH ITPeAMEeT I'PYHTOBHUX IOCII/PKEHb TAKUX Hay-
koBIiB Ak Kosanescrka 1. B., Margiiiuyk B. K., Muciu-
Buit B. A. Sokpema, MucsmBuii B. A. y cBoiit moHorpadii
(2020) roHIIENTYAITI3y€ BIKTUMOJIOTIUHY CKJIA/IOBY AK iH-
TErpoOBaHY CUCTEMY UMHHHUKIB, III0 CYTTEBO IiABUIIYIOTh
YPasJIuBiCTh yUYACHUKIB JOPOKHBOT0 pyxy [4].

Kosanenko A.B. y dbyHmamenTaapbHOMY I0CIIi-
mxeHHI «BikTrMostoriuaa npoiiakTUEa JOPOKHBO-
TPAHCIIOPTHUX 3JIOYWHIB B YKpaiHi» [5] po3pobus
PO3TOPHYTY KJIACHU(DIKAIIII0 BIKTUMHUX YNHHUKIB Ta M-
MipUYHO BCTAHOBUB, 1110 ¥ 43% JITII i3 cMepTesssHUMU
HACJIIKaMU IIPOCTeKyBajIacAa ABHO BUpaKeHa BiKTH-
MHa TI0BEe/IIHKA ITIIIT0X0/iB, a y 38% Bumaakis — 6e31o-
cepeqHbO PUBWKOBAHA IT0BEHiIHKA MTaCaKUPIB.

IIpaBoBi acexkTH BifIoBiaIbHOCTI BJIACHUKIB TPAH-
CIIOPTHUX 3ac00iB I'PYHTOBHO HmocaimxyBaau Jamu-
nesceka FO.O., CoxomoB O.M. ta Hemuyk A.M. Came
CorosoB O.M. y xommuekcwii mparii «fOpuaunuta Bim-
TMOBIJAJTHHICTE BJIACHUKIB TPAHCIIOPTHUX 3aC00iB» [6] BU-
SABUB 1 CCTEMATU3yBaB CYyTTEBI IIPOTAJIMHU B UMHHOMY
3aKOHO/IABCTBI, 1110 CTBOPIOIOTH MOYKJTUBOCTI IS BJIACHU-
KiB TPAHCIIOPTHHX 3aC00iB YHUKATH HAJIEMKHOI IOPUIITIHOL
BIiTIOBITAJIBHOCTI 3a TTOPYIIIEHHSA ITPABUJI €KCILTyaTalrii.

Basauso 3asaaunTh, mo y 2021 poiri 6ys10 BHECEHO
CYTTeBI 3MIHH 10 3aKOHY YKpainu «[Ipo aBToMOoGLIbHIIA
TpaHCIIopT», a B 2023 porri Ha0paB YMHHOCTI 3aKOH
«I[Ipo BHeceHHs 3MiH [0 IeAKNX 3aKOHOOABUMX AKTIB
III0/T0 TTIOCUJIEHHA Bi/ITTOBITAJILHOCTI 32 OKpeMi IIpaBoIo-
PyIIeHHSA y cepi 6e3mekn JOPOKHBOTO PyXy», 110 3HAU-
HO POBIINPUB HOPMATHUBHO-TIPABOBY 0a3y peryIoBaHHA
BIZIITOBITAJIPHOCTI BJIACHUKIB TPAHCIIOPTHUX 3aC00iB.

dDopmyBaHHA 1ijed crarti. Mera mociimxeH-

HA — KOMILIEKCHUH aHaJIi3 BIKTUMOJIOTIUHUX aCIeKTiB

TPAHCIOPTHUX 3JIOUNHIB Ta BUBHAUEHHA MEXaHi3MiB

BITIOBITAJILHOCTI BJIACHUKIB 1 0IIEPaTOPiB TPAHCIIOPT-

HUX 3ac00iB [j1A MiHIMIBallil BIKTUMI3allii yYacHUKIB

IIOPOKHBOTO PYXY. SaBIAHHSA JOCIIHKEeHHS:

¢ JTocoiguTu TEOPETUUHI 3acagu BIKTUMOJIOTII TPaH-
CIIOPTHUX 3JIOUNHIB;

* CucrematusyBaTu (haKTOPH BIKTUMHOCTI YUaCHUKIB
IIOPOYKHBOTO PyXy Ha ocHOBI ctaTtucturu 2020-2025
POKiB;

* [IpoanaJtisyBaTu IIpaBoBi MeXaHi3MHU BiIIOBiIAIbHO-
CTi BJIACHUKIB Ta OIIE€PATOPiB TPAHCIIOPTHUX 3aC001B
B YKpaiHi,

* BuBuuTy MixkHapOIHUIT JOCBIT PEeTyJIIOBAHHA BiIIO-
BiTAJIBHOCTI y TPAHCIIOPTHIH cdepi;

* PozpobuTu mpomo3utlii o0 BAOCKOHAJIEHHA IIPaBo-
BUX MeXaHI13MiB BiIIOBiqaJIbLHOCTI;

* 3amnpoIroHyBaTH 3aX001 3HIUKEHHSA BIKTUMI3aIlii yJac-
HUKIB JOPOKHBOTO PYXY.

MeTtomosoria BKJIIOUaE 3araJbHOHAYKOBI Ta CIIEITi-
aJIbHI METOMIU: TIaJIEKTUYHU, CUCTEMHO-CTPYKTYPHUIA,
CTATUCTUUHUMN. 3aCTOCOBYIOTHCA TAKOXK (POpMAIBHO-
OPUONYHUN, TOPiBHAJIBHO-IPABOBUUA Ta 1CTOPUKO-
TIPaBOBUI METO/IH.

EMmipuuny 6a3y cTaHOBIATE cTaTUCTUYHI maHi Ha-
mionaspHOI Trostitiii, MBC, [lepsxaBHOI CIIy:KOU cTaTHC-
tuku (2020-2025)[7] Ta MmaTepianu cy10BO1 IPAKTUKU.
TeopeTuuHy OCHOBY CKJIaJal0Th MpaIli BITUN3HAHUX
1 3apyOiKHUX YUEHUX Y TaJly3i KPUMiHAIBHOTO, TPAH-
CIIOPTHOTO IIpaBa Ta BIKTUMOJIOTII.

HayxoBa HoBM3HA TT0/1ATaE Y KOMILIEKCHOMY aHAJTI31
BIKTUMOJIOTIUHUX ACIEKTIiB TPAHCIOPTHUX 3JI0YNHIB
Y KOHTEKCTI BiQIIOBITaJILHOCTI BJIACHUKIB Ta OIIEpaTo-
PiB, 110 T03BOJIUTH PO3POOUTH MEXaHi13MU 3a00iTaHHA
BIKTHMIi3allil Ta BOOCKOHAJIATHU IIPABOBI 3acaau BIIIIO-
BIJTQJILHOCTI.

Bukmnag ocaoBHOro marepiasny. Bikrumosoris
TPAHCIIOPTHUX 3JIOUMHIB JTOCTIKY€e KOMILIEKC (hakTo-
PiB, 110 MiBUIIYIOTH PUSUK CTATU KEPTBOIO ITPABOIIO-
PYILIEHHHA, TIOB'A3aHOT0 3 eKCILIyaTaIli€l0 TPAHCIOPTY.
fpyHTOBHHﬁ aHAaJI3 CTATUCTUYHUX JAaHUX TAa MaTepiaIiB
cymoBoi rrpakTuru 3a 20202025 poku m03B0JIsAE 3aIIPO-
MOHyBaTH BCeOIUHY KJIacH(IKAIIi0 JKePTB TPAHCIIOPTHIX
3JIOUMHIB Ta BUABUATH KJIFOUOBI (DaKTOPHU BIKTHUMizalTii.

Cuip 3asHaunTH, 10 34 CTYIIEHEM ydJacTi B Mexa-
HiBMi TPAHCIIOPTHOTO 3JI0YMHY KEePTB MOKHA ITOTLTUTHI
Ha TaKi KaTeropii:

1. AXTuBHI KepTBU — 0co6U, UNA MOBEIiHKA 6e3-
TOCepPeIHbO COPUAJIA BUNHEHHIO 3JI0UNHY (ITiIIOXOMH,
AKI TIepexoIATh JOPOTy B HEI03BOJEHOMY MIiCIIi, BO-
IIii Ta Imacaxupu, AKi IMOPYIIYIOTh IIPpaBUIa 0e3MeKn).
3a pesysneraramu gocaimxenas Kosanenka A. B., mipo-
msarom 2021-2022 poxkis npubausuo 51% xeprs JTII
HaJIe;KaIu caMe [0 M€l kareropii [2].

2. IlacuBHi xepTBU — 0cO0U, AKI CTAJIU KepTBa-
MU TPAHCIIOPTHUX 3JI0YMNHIB 6€3 BJIACHOI IIPOBOKYHOYO1
TIOBEIIHKY (TTaCaKUPU I'POMAICHKOTO TPAHCIIOPTY, ITi-
MIOXOAX HA TpoTyapax). 3rigHo 3i craructuroro MBC
Yxpaiuu, yacTka Takux :xepTB y mepiog 2020-2023
PoKiB cTaHoBMIa 6J113bK0 38% [3].

3. Bunagkosi sxepTBU — 000U, AKI OMUHWIINCA B He-
OesmeuHiil cuTyallii yepes HerepegdoauyBaHUA 36ir 06-
craBuH (epexozki i gac JITII). Ixua gacrka B sarass-
Hill CTPYKTYPi oTepoiaux ckagae mpubdausuo 11% [3].

AHajtiz maHUX JeMOHCTPYeE PO3MOIiJI "KePTB TPaH-
CIIOPTHUX 3JI0UYMHIB 32 CTATYCOM Y CUCTEMI JIOPOKHBOTO
PYXY:
¢ ITimoxomu (42% miorepminux y 2020-2023 pokax);

* Bopii TpaucmopTHIX 3ac00iB (28%);

¢ [Tacaskupu TpaHCOOPTHUX 3ac00iB (23%);

¢ BestocumneucTy Ta KOPUCTYBAYi 1HITUX MaJIUX TPaH-
criopTHUX 3aco0iB (7%).

Bceebiune mociimkeHHA MaTepialiB KpUMiHAJIBHUX
npoBakeHb 32 2020—-2025 poru 103BOJIAE BUOKPEMUTH
HACTYIIHI TTOBEAIHKOBI (haKTOPH, II0 CYTTEBO MiABUIILY-
IOTh PUSUK BIKTUMIi3aIrii:
¢ [TopyIieHHA TPABUJII JOPOKHBOTO PYXY IiIIIOXOTAMHU:

KorouoBoro mpo06s1eMoo 3aTHIIIAETHCA TIePEeXi/T J0PoTH
B Hemo3BoJIeHoOMY MicIli (27% BUIIafKiB), iIrHOPYBAaH-
HA curHais cBiTiodopa (18%), panToBuii BUXig HA
npolxmKy yactuny (15%), nepebyBaHHA HaA T0PO3i B
CTaHl aJIKOroJibHOrO ¢ AHiHHA (12%).
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* PusnKoBaHa IT0BeIiHKA BOMIIB: IEPEBUIIIEHHA IITBU/I-
rocTi (38% BuMAKiB), KepyBaHHA B CTAHI CIIAHIHHA
(23%), BigBOMiKAHHA HA MOOLIBHI IIpucTpPoi (17%),
arpecuBHe BogiHHA (14%).

* Henbaste craBiieHHSA ACAKUPIB 10 0COOMCTOI OGe3MeKM:
BIZIMOBa BiJl BUKOPUCTAHHA peMeHiB O0eameru (32%),
mepeBe3eHHA iTel 6e3 CIieliaJIbHUX TPUCTPOIB 6e3-
nexu (15%), BigBostikaHHA Bomid Imifg uac pyxy (8%).

Oco06yIBOI yBaru 3acjIyroBye BIKTMMHA II0BEIiHKA,
TOB’'A3aHa 3 BUKOPUCTAHHAM HOBUX BHUJIIB TPAHCIIOPTY.
3riguo 3 mocaimkenuaM Ilasnenka H.B., nporarom
2022-2023 poxiB 3adikcoBaHO 3HAUHE 3POCTAHHA KiJTh-
rocti JITII 3a yuacTio KOpUCTYBaUdiB eJIeKTPOCAMOKA-
TiB, ripo6opaiB Ta iHIIUX 3aC00iB MiKPOMOGiJIBHOCTI.
Ile GeamocepeqHbO TOB’sA3aHO 3 TUM, 1110 ¥ 73% BUMaM-
KiB CITOCTEPITAINCA YiTKI 03HAKU BIKTUMHOI TTOBEIIHKN
KOPHCTYBaUiB TaKUX 3aC00iB: BIACYTHICTb 3aXMCHOTO
CTIOPAKEHHSA, TIePeBUIIIeHHA TOIIYCTUMOI IIIBUIKOCTI,
PyX y Hellpu3HaAUeHUX OJIA IIOro Miciisax[9].

3a odimitiaumu manumu MimicTrepersa iHdpacTpyxk-
Typu Ykpainu, npubnusao 22% ycix QTII 3 Tarrkumu
Haciigramu y nepiog 2020-2025 poxkis Oyiiu Gesmoce-
PEeIHbBO TIOB'A3aHI 3 He3aI0BIJILHUM TEXHIUHUM CTAHOM
TpaHCIIOpTHUX 3aco6iB. IIpu 11boMy HaliuacTile BiKTH-
Mi3alrii CIIPUAIOTh TaKi TeXHIUHI HeCIIPaBHOCTI:

e HeszamoBinpHU cTal rajsMiBHOIL cucreMu (31% Bu-
HafKiB);

e Kpurnuna sHoureHicTs muH (27%);

® HecmpasHicTs cBiT/IOBUX Hpuiiamis (18%);

¢ CyTreBi medeKTH pysI0Boro yrupasimiuus (14%);

¢ Tumi TexHiuni HecupaBHOCTi (10%).

Oco06yIMBO TPUBOXKHUM € TOH (akT, mo y 76% Buman-
kiB, Koyt [ITII cramaca uepes TeXHIUHY HECITPABHICT,
BJIACHUKU TPAHCIOPTHUX 3ac00iB OyJI 3a3maJieriab
moirgopMOBaHi IIpo iCHyOUl IpobJieMu, ajie CBiqoMo
Bimkmagaau peMoHT. Lli maHi IIepeKoHJIMBO ITiATBEp-
IKYIOTh HAraJIbHy HeoOXigHICTb MOCUJIEHHA BiAMOBI-
IaJbHOCT] BJIACHUKIB Ta OIEPATOPiB TPAHCHOPTHUX
3aco0iB 3a MATPUMAHHA HAJIEKHOTO TEXHIUHOTO CTaHYy.

YuHHe 3aKOHOIABCTBO YKPAIHU BCTAHOBJIIIOE PiBHOMA-
HIiTHI (DOPMU BiTIOBITAJILHOCTI BJIACHUKIB Ta OIIEPATOPIB
TPAHCIOPTHUX 3ac00iB 34 IIPABOIOPYIIEHHA, ITOB A3aH1
3 eKcILIyaTarfiero Tpaucoopty. KoMmiekcHuil aHaia3
HOPMATUBHO-TIPABOBOI 023U I03BOJISI€ BUOKPEMUTH TPHU
OCHOBHI BUOY BIIIOBINAJILHOCTI: KPUMIHAIBHY, aaMi-
HICTPATUBHY Ta ITUBIILHO-IIPABOBY, KOKHA 3 AKUX Mae
BJIACHY CITeIU(iKy Ta IPoOJIEMHI ACIIeKTH 3aCTOCYBAHHA.

KpuminanbpHa BiAIIOBIHAIBHICTE BJIACHUKIB TA OTIe-
paTopiB TPAHCHOPTHUX 3aC00IB PeryIaMeHTYEThCA Ha-
cammepen Posmiiom XI KpumizasibpHOro Komekcy Yipa-
THu «KpuMiHambHI TPaBOMOPYIIEHHA MTPOTH 0e3MeKn
PYXy Ta eKCILIyaTallii TPaHCIIopTy». S0KpeMa, CTaTTs
287 KK Vkpainu nepenbavae BiImoBigaIbHICTh 38 BU-
IyCK B €KCIIyaTallil0 TeXHIUHO HECIIPABHUX TPAaH-
CIIOPTHUX 3aco6iB abo iHIIEe MOPYIIeHHS MPaBUJI iX
excrutyarartii[ 10]. Bapro marosocuTu, mo 3a craruc-
tukoio Bepxosuoro Cymy, iporsairom 2021-2023 pokis
3a IIi€I0 cTaTTero 3acymkeHo 156 oci6, mpore Jjuiire 12%
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o0MerKkeHHA BOJII.

AnmimicTpaTrBHA BiIIIOBIIAIBHICTE 3aKkpimieHa B Ko-
JIeKci YKpaiHu IIpo agMiHICTpaTUBHI IIPABOIIOPYIIIEHHA,
3okpeMa crartamu 121 (ImopyiieHHsA TpaBujl eKCILTy-
aTaIlii TPaHCIOPTHUX 3aco6iB), 128 (BUIyCK HA JIIHIO
TPAHCIIOPTHUX 3ac00iB, TEXHIYHUN CTAH AKUX He BIiIIO-
Biflae BCTAHOBJIeHUM Bumoram) Ta 128-1 (mopyireHHsa
260 HeBUKOHAHHSA IIPABUJI, HOPM Ta CTAHJAPTIB MO0
3abesrieueHHA Oesreku moposkHBoro pyxy)[11]. Cymosa
CTATUCTUKA CBIIYUTH, 1m0 mipotArom 2020-2023 pokis
aIMIHICTPaTUBHY BiIIIOBITAJILHICTD 32 IIUMU CTATTAMU
moHecsIu oHa T 95 THCAY 0cib, OIHAK PO3MIp IITPadHIX
CaHKIIIH 3aJINIIIAETHCA HEITPOIIOPIIITHO HUBBKUM IIOPiB-
HAHO 3 TIOTEHITIFTHOIO IITKO/I0I0 BiJT TAKUX IIPABOIIOPYIIIEHb.

I[uBinbHO-TIpaBOBA BiTIOBIAIBHICTS BJIACHUKIB
Ta 0OIIepPaTopPiB TPAHCIIOPTHUX 3ac00iB 6a3yeThCcA Ha II0-
JoxkeHHAX [{UBILIBHOTO KOMIEKCYy YEKpaiHu, IepenyciM
crarTi 1187, AKa peryJsiioe BiAMOBIIAIbHICTD 3 IIIKOMIY,
3aBMaHy [KepesIoM IiaBuiieHol Hebesmnexu. CyTTeBUM
€JIEMEHTOM IIUBIJIFHO-ITPABOBOI BiIIOBIAAJIFHOCTI BU-
cTymnae 000B’sI3KOBE CTPaxXyBaHHA IUBLILHO-IIPABOBOI
BiIOBiTJILHOCTI BJIACHUKIB HAa3€MHUX TPAHCIIOPT-
HUX 3ac00iB, III0 PETYJIIEThCA CHEIaIbHUM 3aKOHOM
Yxpaiuu [12].

1A e(heKTUBHOTO MOCUJIEHHA BigMOBigaIbHOCTI
BJIACHUKIB Ta OIepaToOpPiB TPAHCIIOPTHUX 3aCO0iB pe-
KOMEH/IyEMO:

* BrpoBamxeHus qudepeHIlifioBaHNX CTPAXOBUX Ta-

puiB 3aJI€KHO Bif TEXHIYHOTO CTAHY TPAHCIIOPTHOTO

3aco0y Ta iCTopii JOPOKHBO-TPAHCIIOPTHHX IPUTO,. 3a

E€KCIIEPTHUMU PO3paxyHKaMU, TAKa CUCTEMa 3JaTHA

ameHmuTH Kijgbkicth [JTII 3 TexHiUHMX OpUYUH HA

15-20%.

TlocueHHs KOHTPOJIIO 32 TEXHIYHAM CTAHOM TpPaH-

CIOPTHHX 3aC00iB KOMEPI[IHUX MePeBisHUKIB. 3a

iH(popMmariieto eprxaBmoi ciry:x0u YKpainu 3 6esrnexu

Ha TPaAHCIIOPTI, poTarom 2022—2023 pokiB mif uac

IIepeBipOK BUABJIEHO TeXHIUHI HeclpaBHOCTI y 47%

TPAHCHOPTHUX 3aC006iB, 110 3MIHICHIOIOTH MACAMKUPCHKI

TepeBe3eHHA.

* 3anpoBa/TIKEHHA eJIEKTPOHHOI CUCTEMU MOHITOPUHTY
TEXHIYHOr0 CTaHy TPAHCIOPTHUX 3ac00iB 13 (PYHKITIEI0
aBTOMATUYHOTO CIOBIIIIEHHA BJIACHUKIB ITPO HEOOXi]I-
HICTD ITPOBEJIEHHA TeXHIUHOT0 00CIyTOBYBaHHS.

* Pospobka Ta BIpOBaKeHHA CUCTEMU PEUTHUHTYBAHHS

KOMEPI[IHUX TIePEBIBHUKIB 32 KPUTEPIAMU GE3MeKN 3

BIIKPUTUM [IOCTYIIOM JJIA CIIOXKUBAYIB TPAHCIIOPTHUX

IIOCJIYT.

YIoockoHaJIeHHA MeXaHi3MiB Aep:KaBHO-IIPUBATHOTO

mapTHepcTBa y cepi 3abesneueHHsa 0e3MeKN JOPOK-

HBOTO PyXY, 30KpeMa aKTUBHE 3aJIyUeHHS CTPAXOBUX

KOMIIaHi M0 (piHAHCYBAHHA IIPEBEHTUBHUX 3aXO0[IiB.
BucnaosBkmn. [Iposenene mocaimxeHHA BIKTUMOJIOTIYU-

HUX ACIIeKTiB 3JI0YMHIB, [I0B'A3AHNX 13 KCILIyaTaIli€r0

TPAHCIIOPTY, Ta BiAOBIAAIBHOCTI BJIACHUKIB 1 onepa-

TOPIB TPAHCIOPTHUX 3aC001B 03BOJIAE CHOPMYIIIOBATH

TakKi BUCHOBKU:
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1. TpaHCIIOPTHI 3JI0UMHU XapaKTePU3yIOTLCA BHICO-
KUM piBHEM BIKTUMHOCTI, III0 TiITBEPIKYETHCA CTATHC-
tuuauMu qaaumu 2020-2025 pokiB: y 51% BunankiB
HATII 3 TsskKMMU HaCTIAKAMU CIIOCTEpirajgacsa BiKTU-
MHAa II0BeqiHKa MOTepIinx, a 61usbko 22% aBapiii
OyJIv TI0OB’sI3aHi 3 He3aJ0BLJIBHUM TEXHIUYHUM CTAHOM
TPAHCIOPTHUX 3aC00iB, IO CBITUUTH IIPO HEOOXITHICTH
KOMIIJIEKCHOT'O MiIXOy D0 IIPo0IeMu BiKTHUMi3alrii.

2. Knacugikariis sxepTB TpaHCIIOPTHUX 3JI0UKNHIB
3a CTyHeHeM yd4acTi B MeXaHi3Mi 3JI0unHy (aKTHBHI,
MAaCUBHI, BUMIA/KOBI) Ta 3@ CTATYCOM Y CUCTEMi JTOPO2K-
HBOTO pyXy (ITiII0X0M, BOIi1, TTACAKUPU, BEJIOCUIIE/IU-
cTu) 3abesneuye epeKTUBHY AU(MePEeHIiaIiio MiIxomiB
10 IPO(iIaKTUKY BIKTUMHOI ITOBEIIHKY PiBHUX KaTe-
TOpifi yYaCHUKIB JOPOKHBOTO PYXY.

3. KarouoBuMu 1oBemiHKOBUMH (PAKTOPaMH Bi-
KTUMi3allii YYaCHUKIB TOPOKHBOTO PYyXy BU3HAUEHO:
THOPYIIEeHHS MTPABUJI JOPOKHBOTO PYXy IIIIIOX0IaMHU,
PU3MKOBaHA ITOBEMIHKA BOMIIIB Ta Henbasie CTaBIeHH 1a-
CaKMPIB [0 0cobricToi Gesrexi. OcobBol yBaru morpedye
3pocranHsa kibkocTi I TII 3a yuacTio KOprCTyBauiB HOBUX
BU/IiB TPAHCIIOPTY (€JIEKTPOCAMOKATH, IipOOOPAY TOLIO).

4. YuHHe 3aKOHOAABCTBO YEKpaTHU Ilependadae Kpu-
MiHAJIbHY, AMiHICTPATUBHY Ta IIMBLILHO-IIPABOBY Bifl-
TOBIAJIbHICTD BJIACHUKIB Ta OIIEPATOPiB TPAHCIOPTHUX
3aco0iB, TIPOTE aHAaJIi3 TPAKTUKN HOT0 3aCTOCYBaHHA
BUABUB IIPOOJIEMHI aCHeKTH: CKJIAIHICTD T0BeIeHHA
MIPUYUHHOTO 3B’SA3KY, HeIOCTATHIO e(PeKTUBHICTE aaMi-
HICTPATUBHUX CTATHEHb, 00MEKEeHICTh CTPAX0BUX BU-
JIaT Ta TPo0JIeMU BiIMOBIIAJTLHOCTI IOPUAUIHUX 0Ci0.

5. [lnA BOOCKOHAJIEHHSA MeXaHi3MiB BiIOBIIaIb-
HOCTi BJIACHUKIB Ta OIIEPATOPiB TPAHCIIOPTHUX 3a-
c001B TOIMJIBHO 3aIIPOBAMUTH HPUHIUAII 00 EKTUBHOL

BIZIIOBITAJIBHOCTI, MOCUJINTH KPUMIHAJIBHY Ta aaMiHi-
CTPATUBHY BiJMOBIJAJILHICTE 32 MOPYIIEHHA ITPABUJI
eKcIuTyaTallil TpaHCIIOPTY, BITPOBAAUTHA e€(PeKTUBHY
CHCTEeMY TEXHIYHOI'0 KOHTPOJIIO Ta 301JIBIINTH JIIMITH
BI/ITIOBITQJILHOCTI 32 [JJOTOBOPAMU CTPAXyBaHHAA.

6. EdexTuBHUMU cTpaTeriAMu 3HUKEHHSA BiKTHU-
MHOCTI y cepi TPAaHCHOPTHUX 3JI0UMHIB BU3HAUEHO:
i opMaIiiTHO-IIPOCBITHUIILKY POOOTY, aapecHy IIpo-
(isTakTUKY OJIS TPy PUSUKY, BIOCKOHAJTIEHHA iHdpa-
CTPYKTYPH TA PO3BUTOK KYJIBTYPHU 6E3MIEUHOT0 BOMIHHA.
KommekcHe BIpoBakeHHA IIMX CTPATETii ITOTEHITii-
HO 3HUSUTH PiBeHD BikTHMizallii Ha 18-25%.

7. IlepcrieKTUBHUM HAIIPAMKOM ITiIBUIIIEHHA 0€3-
TeKHU [JOPOKHBOTO PyXY € BIIPOBAIKEeHHA HOBITHIX TeX-
HOJIOTIH: CMCTEeM aBTOMATUYIHOTO KOHTPOJIIO TEXHITHOTO
CTaHy, TeJIEeMATUYHUX CHCTEM MOHITOPUHTY CTHJTIO BO-
miuHA [43], iHTeIeKTyaIbHUX CHUCTEM I0IIOMOTH BOIiI0
Ta TeXHOJIOTiH BipTyabHOI PeabHOCTI /I HABYAHHSA
0esIIeuHiil IT0BEeqIHIIl.

IIpakTuuHe 3HAUEHHSA OTPUMAHUX PE3YJILTATIB MO-
JIAATa€ B MOKIJIMBOCTI 1X 32CTOCYBaHHA JIA BIOCKOHAJIEH-
HSA 3aKOHOIaBCTBA y chepi 6e3IIeKn TOPOKHBOTO PYXY,
PO3po0KH e(peKTUBHUX MEXaHI3MIB BiIIOBIIaJILHOCTI
BJIACHUKIB Ta OIIEPATOPiB TPAHCIIOPTHUX 3ac00iB, a Ta-
K0oK (DOPMYyBaHHA KOMILJIEKCHUX ITPOrpaM mpodiiakTu-
KU BIKTUMHOI ITOBEIiHKY YUACHUKIB JJOPOKHBOTO PYyXY.

Peamizarria sanporioHoBaHUX pPeKOMEHIAITliil Ta mo-
IaJTBIII JOCTIIKeHHA y 3a3HAUYeHUX HATIPAMKAX CIIPH-
ATUMYTH 3HUKEHHIO PiBHA BIKTHUMi3allil yYacHUKIB
JIOPOKHBOTO PYXy, HMiABUINEHHIO Bi[IOBiIaILHOCTI
BJIACHUKIB Ta 0OIlepaToOpPiB TPAHCIIOPTHUX 3aco0iB Ta,
AK HACJIAOK, 3MEHIIeHHIO KIJIBKOCTI TPaHCIIOPTHUX
3JIOUMHIB Ta 1X HETATUBHUX HACJIIIKIB.
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BUKOHABUYNIN HANNC HOTAPIYCA
HA AJIIMEHTHOMY A0I0OBOPI, 1K ®OPMA
3AXUCTY NPAB AITEN

NOTARY’S EXECUTIVE INSCRIPTION ON
ALIMONATION AGREEMENT AS A FORM OF
PROTECTION OF CHILDREN’S RIGHTS

AHoOTaUis. Y CTATTi KOMMIEKCHO JOCAIgXKeHO MOHSITTS BUKOHABYO20 HAMMCY HOTAPIyca ik 103dCygoBoi popmu 3axucTy y
CiMerHMX BIgHOCMHAX. BU3HAYeHO NpiopuUTeTHI aCrneKkTH yKAagaHHS aniMeHTHO20 go_0BOpY BignoBigHo go cT. 189 CimeiiHo2o
Kogekcy Ykpainn (gani — CK YkpaiHu), BU3SHa4eHO OCHOBHI MOIOXEHHS Ta yMOBM, SIKi 3aCTOCOBYIOTbCS NPy NOCBIGYeHi aniMeHT-
HMX §o20BOpIB. [POAHAIB0BAHO NPOLIEGYPY BYMHEHHS BUKOHABYO20 HAMMCY HOTAPIYCOM HA O20BOPAX MPO CrIATY A/IMEHTIB.
PozenaHyTO BUKOHABYMI HAMWUC AK PI3HOBMUY BUKOHABYO20 JOKYMEHTA. BuAB/IeHO MeTy BYMHEHHS BUKOHABYO020 HAMMCY HA
aNiMEeHTHOMY go20BOpi, 0 CaMe — HAGAHHA MOX/IMBOCTI, He 3BepTaiodmcb go Cyqy peaniayBati npaBo HA MPUMYCcoBe CTA2HeH-
HA. [1poBegeHO MOPIBHAHHA MiXX BU3HAYEHHAM A/IMEHTIB Ha NigCTaBi HOTAPIA/IbHO20 O20BOPY Ta PilleHHAM cyqy. [poaHani-
30BAHO MOPAYOK BYNHEHHS HOTAPIYCAMM BUKOHABYMX HAMMCIB HA AIMEHTHMUX O20BOPAX, TAKOX BM3HAYEHO MICLie BYUHEHHS
BMKOHABY020 HAMMCY, 32IGHO 3 YUHHUM 30KOHOGABCTBOM. [1pOBegeHo aHai3 CygoBoi NPAKTUKM PO CKACYBAHHS BUKOHABYO-
20 HANMCy Ha aAiIMeHTHUX §O20BOPAX, HAMMOLWMPEeHIlLMMM NiGCTABAMM CKACYBAHHS €: HEBIGNOBIGHICTb Cymu Bopay, CyMi fKa
CTH2YETHCA 30 BUKOHABYMM HAMMUCOM; HEOTPUMAHHSI CTPOKIB 3BEPHEHHS §O HOTapiyca, He BCTAHOB/EHHS pakTy 6e3cripHOCTi
3a00p20BAHOCTI; BIGCYTHICTb MUCbMOBO20 NMOBIGOMJIEHHS] BOPXKHMKA PO BYMHEHHST BUKOHABY020 HAMMCY.

KntouoBi cnoBa: animeHTHWIT §o20Bip, BUKOHABYMI HaMMC HoTapiyca, 6e3cnipHicTb 3a60p20BAHOCTI, ANIMEHTH, HOTapiab-
Ha giq, HOTApIyC, BUKOHABYMIT JOKYMEHT.

Summary. The article comprehensively examines the concept of a notary’s executive inscription as an extrajudicial form of
protection in family relations. The priority aspects of concluding an alimony agreement in accordance with Article 189 of the
Family Code of Ukraine (hereinafter referred to as the Family Code of Ukraine) are identified, and the main provisions and con-
ditions that apply to the certification of alimony agreements are identified. The procedure for making an executive inscription by
a notary on alimony payment agreements is analyzed. The executive inscription is considered as a type of executive document.
The purpose of making an executive inscription on an alimony agreement is revealed, namely, providing an opportunity to exer-
cise the right to compulsory collection without going to court. A comparison is made between the determination of alimony on
the basis of a notarial agreement and a court decision. The procedure for notaries to make executive inscriptions on alimony
agreements was analyzed, and the place of making the executive inscription was also determined, in accordance with current
legislation. An analysis of judicial practice on the cancellation of the executive inscription on alimony agreements was conduct-
ed. The most common grounds for cancellation are: inconsistency of the amount of debt with the amount collected under the
executive inscription; failure to comply with the deadlines for contacting a notary, failure to establish the fact of indisputability
of the debt; lack of written notification of the debtor about the execution of the enforcement order.

Key words: alimony agreement, notary’s executive inscription, indisputability of debt, alimony, notarial act, notary, execu-

tive document.
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Me'rom CTATTI € JOCIIiIkeHHsa BUKOHABUYOI0 Ha-

OKCy HOTapiyca, BUMHEHOMY Ha aJliMEHTHOMY

ITOTOBOPI (JOTOBIp PO CILIATY AJIIMEHTIB HA JUTHUHY),

SIK T103aCyI0BOI (DOPMU 3aXUCTY IIPAB MAJIOJIITHIX HA He-

MOBHOJIITHIX JITEI.

Buxnanm ocHoBHOrO Marepiasty. AliMeHTHUIH 10-
rOBip (TOTOBIip MpPO CILIATY AIIMEHTIB) YKJIAOEHUN MK
6aTbKaMU Ta HOTAPiaJILHO ITOCBITUEHUI € IHCTPYMEHTOM
TI03aCyIOBOTO BPETYJIFOBAHHSA CIIOPY. SPYUHICTH JOT0BOPY
TI0JIATaEe B TOMY, III0 32 BiZICYTHOCTI CITOPY OATHKM MOXKYTh
YKJIACTH JIOTOBIP IIPO CILIATY aJiMEHTIB HA yTPUMAHHA
IUTUHU CAMOCTIMHO BU3HAUYA0uu yMoBU. J{oroBip ykiIa-
IaeThbCA B IIUCHMOBIH (hopMi Ta Mae 6yTHU HOTAPIATIBHO
nocBiuenuii. MeTow BUIIEBKA3aHOT0 IOTOBOPY € Ma-
TepiajibHe 3abe3redeHHA MaJIOJTITHBOTO 200 HEII0BHO-
JIITHBOTO, III0 € HEOOMIHHOI0 YACTHHOI HOPMAJILHOTO
JKUTTe3a0e3MeueHHA TUTUHN. BaTbKu 3a B3a€MHOI0 3T0-
ITOT0 BUSHAYAIOTH PO3MIp, CTPOKHU, TIOPSANOK BUILJIATU I'PO-
[ITOBUX KOIIITIB, & TAKOK T0TATKOBO MOXKYTh BUSHAUUTH
TIOPAIOK 3yCTpiueii 3 ApyruM i3 6aThKiB, 260 K 1HITUMU
popmuamu (OAABKO, TiTKA, 6a6ycd, Miaych). YMOBU JI0-
rOBOpY BHUBHAUYEHi 6aTbKaMy He IIOBUHHI IIOPYNIyBaTU
mpaBa QUTUHU BU3HAYEHI CIMEITHUM 3aKOHOIaBCTBOM.
Heo0xigH010 YMOBOIO JOTOBOPY € BUSHAYEHHA MIiCIA IIPO-
JKUBaHHA QUTUHU 3 OJHUM 13 0aTBbKIB, AKUH BiIIIOBIIHO
1o ct. 179 CK VYkpainu € oTprMyBadeM KOIIITIB, a cama
IUTHHA € BlacHukoM ajriMeHTIiB [1]. HoTapianbsHe 110-
CBiTUEHHSA JIOTOBOPY, Y pasi fioro HemOTpUMAaHHA Jae
3MOTY 3MIMCHUTH NPUMYCOBEe BUKOHAHHSA CTATHEHHSA
6e3 TOTaTKOBUX CKJIAHOIIIB, NLJIAXOM BUMHEHHSA HO-
TapiycoM BUKOHABYOTO HAMHUCY, IIPO IO 3a3HAYAETHCA
B TEKCTi camoro oroBopy. 1o JoroBopiB Ipo cruiary asi-
MEHTIB 3aCTOCOBYIOTBCS 3araJIbHI ITpaBUJIA ITOCBITUEHHA
OPaABOYMHIB: CTOPOHY MOBUHHI MaTU MTOBHY ITUBLIIBHY
Ii€3MaTHICTh, YMOBU JOTOBOPY HE MOXKYTH CyIIePEeUnTH
iHTepecaMm Jep:KaBy Ta CYCIIJILCTBA, HE TIOPYIITyBaTH
MpaBa IUTUHHA, YKIAJATUCA B MMCEMOBIH (hopMi Ta MaTu
Ha MeTi peaJibHe HACTaHHA 00CTABUH II[0JI0 AKUX BUU-
HAETbCA Takuil moroeip. Halimomupenimuvy ymoBamu
JloroBopiB IIpo CIUIATy aJIiMEHTIB MiK OaTbKaMHU €:

— BUIUJIATa aJIIMEHTIB y TBEPAiH I'POIIOBIH CyMi;

— BUIUIATA aJIIMEHTIB BiJl YaCTKU 3apobiTKy IJIATHUKA.
Tako:x 00yMOBIIOIOTECA CTPOKHU TAKUX BUILIAT 34
yaromkeHuM rpadikoM (IHCII0, MiCAIb, PIK) TA AKAM
IIIJIAXOM BOHU OyOyTh 3IiMCHIOBATHCH (IOTiBKOBA,
6esroTiBKoBa (hopma);

— BCTAHOBJIEHHS HEYCTOMKU Y BUIMIAIKY ITPOCTPOUEHHA
Ta/ab0 HECBOEUACHOI'O ILJIATEIKY.

O.C. IIpocruboskenko 3asuauae, o «orosip mpo
cIuIaTy ajJiMeHTIB Ha OWUTHHY He Nepenbadae BU3HA-
YeHHA 3arajibHOI cCyMU 3a00proBaHOCTI 3a ajIiMeHTa-
MM, a TOMY He JJOILYCKAETbCA MOKIUBICTE JOCTPOKOBOTO
CTATHEHHS AJTIMEHTIB. Y HAI[IOHAJIbBHOMY 3aKOHOIaBCTBI
BiZICyTHIN OyIb-AKHUI MeXaHidM CTATHEHHA aJIiMEeHTIB
3a JIOTOBOPOM Ha MAaMOyTHE, TOOTO ILIIATEXKIB, CTPOK
CILIATH AKUX Ile He HacTas» [2, c. 44]. IIpu mocBiqueHH1
IoroBOPY BiAmoBiAHO M0 cT. 31 3akony Yrpaiuu «[Ipo
HOTapiaT» HOTapiycoM CTATYEThCA ILJIaTa 32 BUMHEHY
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HOTapiaJibHy [Oif0, a TAKOXK Iep:KaBHe MUTO BiIIOBITHO
no Hekpery «IIpo mepsxkaBHe MuTo» B po3mipi 1% Bifg
CyMHU JIOTOBOPY, TOOTO BiJI CyMU, iKa Mae OyTH cILIaueHa
OJIHUM 13 0ATBKIB 0 IOCATHEHHA NUTUHOIO IIOBHOJIITTA.
3 omIALy HA Il BUTPATH IIPU [IOCBIUEH] J0r0BOPY, I'Po-
MagdHaAMU MOAeKyqU MPUNMAIOThCA PIIIeHHA, 010
YCHO1 JOMOBJIEHOCTI ITPO CILIATY aJiMEHTIB HA JUTHUHY,
He Mal41 MOXKJIMBOCTI Ta 6asKaHHA HECTU TaKi BUTPATH,
B TOH yac Kou yacTuHoo 3 crarti 176 IuBisibHOTO IIpO-
IeCYAJTLHOTO KOMIEKCY YKpaiHu y ClipaBax IIoI0 CTAT-
HEHHSA aJIiIMEHTIB, I[iHA I030BY BUBHAYAETHCA CYyKYyITHi-
CTIO yCiX BUILJIAT, ajie He OGlJIbIe HiK 3a IITICTh MICAIIB
[3]. H.B. Bosikosa ta 1. A. IlIkopymnieeB BU3HAYAIOTE, 110
JIOMOBJIEHICTB OATBHKIB ITPO TOOPOBUIBHY CILIATY aJTiMEeH-
TiB, AKIIIO BOHA He 0hopMJIeHA y BUTVIAl HOTAPIAJILHOTO
IIOTOBOPY, He MOKe OyTH IIPUMYCOBO BUKOHAHO 1 Y BH-
MMaaKy BiAMOBH 3000B'A3aHOI 0CO0M CILIAYYBATH AJTiMeH-
TH TOOPOBLJIFHO BUHUKAE HEOOXiTHICTh 3BePHEHHSA TaKol
0COG¥ 10 CY/Y, 10 TIPAKTUYHO POOUTD CYIOBULT ITOPAIOK
CTATHEHHA AJIIMEHTIB €IUHUM Ji€BUM CITOCOO0M 3aXUCTY
MalHOBUX npaB autuHu [4, c. 33]. Tomy Mosxkemo mpu-
UTH 0 BUCHOBKY, 1110 3BePHEHHA 0 CYAy € MEHIII MaTe-
plajbHO 3aTPaTHUM, aHIK HOCBITUeHHA HOTAPiaJIbHOTO
JIOTOBOPY. 3a OasKaHHAM CTOPiH 0 JOTOBOPY IIPO CILIATY
aJIIMEHTIB Ha JUTUHY MOKHA BHECTU 3MIiHMU, IIJIAXOM
VKJIQIaHHA OKPEMOT0 JOTOBOPY, AKUI € HEBIT €MHOI0
YaCTUHOI OCHOBHOTO I0TOBOPY. Po3ipBaHHA TOTOBOPY
MOSKJIBO 32 B3BAEMHOIO 3T0/I0I0 CTOPiH, IIPU HASBHOCTI
06CTaBUH IIO/I0 1IOT0 PO3ipBaHHA, IPU IBOMY HE J0-
MyCKAeThCA PO3iPBAHHA JIOTOBOPY B OTHOCTOPOHHBOMY
nopAnKy. Ko HeMae Takoi 3roIu TUTAHHA IIIO/I0 PO3i-
PBaHHSA JOr0BOPY HEOOXITHO BUPIIILYBATH CyTOBOMY II10-
pAnky. Hacrunoro 2 ct. 189 CimeiiHoro Koekcy YkpaiHu
nependavueHo, 110 y pasi HeBUKOHAHHA OTHUM i3 0aTHKIB
CBOT'0 000B’ABKY 32 JOTOBOPOM AJTIMEHTH 3 HBOTO MOYKYTh
CTATYBaTHUCA Ha MiICTABI BUKOHABUOTO HATIVCY HOTAPIY-
ca. MeTor BUMHEHHS BUKOHABYOT0 HAIIUCY € HATaHHA
MOZKJIMBOCTI, He 3BEPTAIOUNCH 10 CY/y peaslidyBaTu IIpa-
Bo Ha npumycoBe crsaraenss. O. B. ITosskos posrianae
BUKOHABUYMI HAMKC HOTapiyca, AK HOTApiaJbHY Mdif0,
AK 3aci0 3aXVCTy IMBLIBHUX IIPAB, AK PO3IIOPA/IKEHHA
HOTapiyca IIpo CTATHEHHS IPOIIOBOI CyMU 3 OOPIKHUKA
IIo KpenuTopa abo Ipo MMOBEPHEHHA UM Iepefgady Maii-
Ha KpPeIuTopy, 3AiMICHEeHY 3a JOKyMEHTaMH, 0 ITi/i-
TBEPIPKYIOTh 3000B'si3aHHA GopskHUKaA [5, c. 54]. C.A
®ypca 3a3Hauae, 110 TOBHOBAMKEHHA HOTapiyca IIpu
BUYMHEHHI BUKOHABYOI'0 HAIIUCY CTA0LIBHI 1 BiH BIIpaBi
JIUIIIe KOHCTATYBATH HAsABHICTH ITPABOIOPYIIEHHS ab0
#oro BificyTHICTH HA IiACTaBl 6e3CIipHUX OMIIiTHIX
mokasis [6, c. 427]. OTxe, 32 HAABHOCTI IOKA31B, II[0I0
HEBUKOHAHHA YMOB JIOTOBOPY, HOTAPLYyCOM BUMHAETD-
cA BUKOHABYMI HAIIUC 31714 3a0e3MeYeHHA YMOB IS
TIPUMYCOBOTO CTATHEHHS.

Crarrero 87 3axony Ykpainu «[Ipo HoTapiaT» Bu3Ha-
YeHO, 110 1A CTATHEHHS TPOIIIOBUX CyM a00 BUTpeOyBaH-
HA Bij] O0PyKHIKA MaifHA HOTApiyc BUMHAIOTH BUKOHABYL
HATIUCH HA IOKyMEHTAX, 1[0 BCTAHOBJIIOIOTH 3200proBa-
HicTb [7]. A Toro, 11100 BUMHUTA BUKOHABUMII HAIIUC
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HeoOXiHO BUKOHATH HACTYITHI YMOBHU: TOBECTH, III0 3a-
GoproBaHicTh OyJia IPOCTPOYEHA JIEKIJIbKA PasiB, TOO-
TO Ma€ CUCTEeMATUYHUI XapaKTep Ta HaJaTU OPUTIHAJ
JIOTOBOPY IIPO CILIaTy aJIiMeHTIB (3a MOoro BiiCyTHOCTI
HagaeTbeA OyOJTiKaT, 10 Ma€e CUJIy OPUTIHAIY) IJIA IPO-
CTaBJIAHHSA CAMOI'0 BUKOHABYOI0 HAIIUCY, 8 TAKOK Hafa-
TU JOKYMEHTH, IO MiATBEPIKYIOTH TPOCTPOUEHHSA BUKO-
HaHHA 3000B'A3aHHA. BUKOHABUMIT HATINC BUMHIOETHCSA
HOTapiycoM He3aJIeXKHO Bif MiCIld BUKOHAHHS BUMOTI'H,
MicCIle3HaX0mMKeHHA 0op:kHuKa abo ctaryeaua [8]. TooTo
CTATYBa4Y, B JAHOMY BUIIAAKy 6aTbko ab0 MaTu, AKi [Ii-
IOTh B iHTepecax MaJIOJIiTHROI 200 HEIIOBHOJIITHEOL 0c00U
MAalTh IIPAB0 3BEPHYTHUCA A0 OyIb-AKOTr0 HOTapiyca, abo
JIEPrKABHOI HOTAPiaIbHOT KOHTOPHU, HE3AJIEIKHO BiJT MiCIA
TOCBIUEHHA aJIIMEHTHOTO JIOTOBOPY Ta He3aJIe’KHO BiJT
MICIIA 3HAXOKEHHA O0P/KHUKA, Ta BUNHUTHA BUKOHABUMI
Hanuc. CTATHEHHSA 32 BUKOHABUMM HAIIHCOM 3MiHCHIO-
€ThCA BIAIOBIAHO 10 BuUMOT cT. 89 3akony Ykpaiuu «I[1po
HoTapiar» Ta cT. 4 3akony Ykpainu «[Ipo BukoHaBue
npoBamieHHA». H. B. BosikoBa 3ayBakye, 1110 He00XigHO
3BEpPHYTHU yBary, [0 B HAIIIN JIep:KaBl IIPOTOJIOIIIEHUH
BOEHHWUII CTAH, OHAK I1e He MPUBI/ [JIA He CIJIaTh aJli-
MEHTIB Ha YTPUMAHHA JUTUHU, OCKLIBKU BiIITOBITHO
mo CK VYxpainu 6aTbku 3060B’A3aHI yTPUMYBaTH CBOIX
HeITOBHOJIITHIX fiTeii [9, ¢. 768]. IIpukinmeBumu 1moso-
skerHaMu posity XIII Sakony Yepaiuu «I[Ipo BukoHnas-
e MPOBaKeHHA» 3a3HAYAETHCA «... IPUITMHAETHCA 3BEp-
HEHHS CTATHEHHS Ha ITeHCi0, CTUIIeH/III0 (KpiM pillleHb
PO CTATHEHHA AJIIMEHTIB, IIPO BiJIIIIKOAYBAaHHSA KO/,
3aMO/TIAHOI KAJIIIITBOM, 1HIITUM YIITKOMZKEHHAM 3I0POB A
a60 cMepTIO BHACITIA0K KPMMiHAJIBHOTO IIPABOIIOPYIIIEH-
HA, TA pillleHb, 00P!KHUKAMU 34 AKUMHU € TPOMaIAHU
Pociticeroi @epeparrii) [10].

Pozriagatoun cymoBy mpakTUKy y cripaBax Ipo BU-
3HAHHA BUKOHABUYOT0 HAMMCY BUMHEHOMY Ha aJliMEHT-
HUX IOTOBOPAX TaKWM, 110 He MiJiAraec BUKOHAHHIO,
i3 MaTepiaIiB cripaB 6a4YMMO THUIIOBI ITiICTABU [IJ1A BU-
3HAHHA [I0ro HeOiMiCHMM, a caMe II03MBadeM 3a3Ha-
YaeTbes «...CyMHU AKi 0yJI0 3a3HAUYEHO Y BUKOHABUOMY
HAIINCI Ta y TUCHMOBIH BUMO31 He CXOIATHCA, 0PKHUK
(rmosuBau) 3arepeuye hakT HAABHOCTI 3200PTOBAHOCTI
mepeq BiAMoBimayaM ajie, HaBITh AKIIO0 Taka OyJia 0,
BiZIIIOBiTaueM He BipHO po3paxoBaHa cyMa ITeHi, a poa-
PpaxyHoOK 60pry, 3ailicHeHUI BiIIIOBiTaueM MIoq0 HasaB-
HOCTI I'POIIIOBOT0 3000B’I3aHHA TA II€Hi, He MOKe BBa-
JKaTUCA JOKYMEHTOM, AKUH MiATBEPKY€e Oe3CIipHICTh
BUMOT BiJITIOBiada [0 HEOT'0», TAKOXK 3a3HAYAETHCA, II[0
OOPKHUKY He HaIXOIUJI0 ITIMChMOBUX TIOBIJOMJIEHB, IIPO
(haxT HaABHOCTI 3260PrOBAHOCTI BiH [TI3HABCA ByKe ITICJIA
BiTKPUTTA BUKOHABUOTO MpoBa:KeHHA [11]. ¥V copasi
Ne 523/18972/20 nipoBamxeraa Ne 61-527¢823 Kosteria
cyamiB Ilepimoi cymoBoi mastatu KacatriiiHoro muBijib-
HOTO CyIy 3a3HaumJjIa, 1[0 BUPINIYIOUH CIIip PO BU-
3HAHHA BUKOHABUOTO HAMUCY TAKUM, 110 He MiJiarae
BUKOHAHHIO 3a3HaYae, 1110 Bi/ITIOBI/THE TIPABO CTATYBAYA,
3a 3aXWCTOM AKOTO BiH 3B€PHYBCSHA /10 HOTapiyca, HOBUH-
HO iCHyBaTH Ha MOMEHT 3BepHeHHsA. Tak caMo Ha Mo-
MEHT 3BePHEHHS CTATYBava JI0 HoTapiyca i3 3asBOI0 PO

BUMHEHHSA BUKOHABYOI'0 HAMMCY MOBUHHA iCHYBATH I,
KpIM TOT0, TAK0K OyTU 0e3CIipHO0, 3a60pTroBaHICTL a60
1HIIIa BiAIOBITAIBbHICTH OOPKHUKA Tepe] CTATYBadYeM.
BeacnipuicTh 3a60proBaHOCTI UM 1HIINOT BiIIOBIATb-
HOCTI 0OpPIKHUKA — I1e 000B’I3K0OBA YMOBA BUMHEHHS
HOTApiycoM BUKOHABUOrO HAIKCy. Bupiliyoun cImip mpo
BU3HAHHA BUKOHABUYOTO HAIKCY TAKUM, 110 He IiJIA-
rae BUKOHAHHIO, Cy/l He TIOBUHEH 00MEIKyBATHUCA JIUIIIE
TepeBipKoI0 MoAep:KaHHA HOTapiycoM (popMaIbHUX
mporieayp i paxTy mogaHHA CTATYBaueM OKYMEHTIB
Ha MATBePIyKeHHA 0e3CcIipHo1 3a60proBaHOCTI GOPKHU-
ka ariguo 3 [Tepesikom mokymentis [12]. 3 marepiastis
cIipaBu BOAUYAEThCA, [0 HOTAPiyC He epeKoHaBCA y 6es-
CITiPHOCTI 3a60PTOBAHOCTI, OT:KE TAKUI BUKOHABUMUIA
HAIMNC BUSHAETHCA TAKUM, 1110 He ITiJIArae BUKOHAHHIO.
Yacrunoro 5 ct. 9 3akony Yipaiuu «[Ipo BukoHaBue
OPOBAKEHHA» ITlependadueHo, 10 «BiIOMOCTI ITPO 6OPIK-
HIKA BHOCATHCA 00 €OMHOr0 peecTpy OOP:KHUKIB (KpiM
BiloMOCTeIi 11000 OOP:KHUKIB, AKMMH € IePKaBHI OpraHu,
OpraHM MiCIIeBOTO CAMOBPSALYBAHHSA, & TAKOXK OOPKHU-
KiB, fIKi He MaIOTh 3200PTrOBAHOCTI 32 BUKOHABUUM JIOKY-
MEHTOM ITPO CTATHEHHSA NEPIOIMYHUX IJIATEKIB OLIbIIe
TPBHOX MICALIIB, Ta GOPIKHUKIB 3a PIlIEHHAM HEMAITHOBOTO
XapakTepy) OQHOUYACHO 3 BUHECEeHHAM II0CTAHOBU ITPO
BIIKPUTTA BUKOHABUOr0 mpoBamieHuA [13]. Anasmizyro-
UM, HOPMU 3aKOHOIABCTBA MIPUXOAUMO 10 BUCHOBKY, 1110
B pasi HAaABHOCTI 3a60pTOBAHOCTI IT0 ajJliMeHTaX, Taka
iH(opMaI(iA BHOCUTHCA 00 EQUHOI0 peecTpy OOPKHUKIB,
a 10 caMoro GOP:KHUKA 3aCTOCOBYIOTHCA IEBHI CAHKITIT:
3a00poHa PO3MOPAMPKEHHA KOIITAMU 3 KAPTKOBUX pa-
XYHKIB, 00MeyKeHHSA JIJIA BUI3Iy 3aKOPI0H, 32a00poHa po3-
nopAmKeHHA MaiiHOM. Taki oOMekeHHA OyayTh AiATH
JI0 TOT0O MOMEHTY, TMIOKH OOP/KHUK He CILIaTUTh HASBHY
3a00ProBaHICTB IT0 aJTIMEHTaX Ta He Oyae BUKIIOUEeHO Bifl-
MOBigHUI 3amuc 3 EQUHOro peecTpy OOP:KHUKIB, TAKIM
CII0cO060M 3aKOHOIABCTBOM TepeqdaueHo 3aXUCT IIPaB Ma-
JIOJIITHIX Ta HETIOBHOJIITHIX AiTel HA X HaJIeKHE YTPU-
MaHHA. BBegeHUI y KpaiHi BOEHHUI CTaH BHIC MEBHI
00MesKeHHA, TIO0 CTATHEHHS 32 BUKOHABUNM HAIIICOM,
TakKi 00MeyKeHHSA TOPKHYINCh KPEIUTHUX TI0TOBOPIB, 110
He 0yJI HOTapiaJIbHO ITOCBITUEH], aJTIMEHTHI BiTHOCUHUI
He MiAIaau g Taki 00MeXKeHH:A, 10 1a€ MOYKJINBICTD
CTATYBATU KOIITU HA YTPUMAaHHA T4 BUXOBAHHSA TiTEIl.
BucuosBku. B maykoBsiii jiTepaTypi BUKOHABUMIA
HaMuc HOTapiyca po3rIagacTheA, AK HoTapialbHAa [Iif,
AK 3aci6 3aXUCTy IUBLIIBHUX MIPAB, AK POIIIOPATKEHHA
HOTapiyca Ipo CTATHEHHS IPOIIOBOI CyMU 3 GOPIKHUKA
JI0 KpeauTopa abo mpo MOBEPHEHHSA YU Ilepefavy MaiHa
KpenuTopy. BukoHaBUmMii HAMUC € I€BUM iHCTPYMEHTOM
03aCyI0BOTO BPETYJIIOBAHHA CIIOPY Ta 3aXUCTy MpaB
TPOMAJIAH Ta WPUANIHUX 0Cib, 110 HaJae MOKIUBICTh
Yy KOPOTKi CTPOKU BUKOHATU CTATHEHHSA Ta 3aXUCTUTHU
cBol ipaBa. Beengenuii y kpaiHi BOEHHUI CTaH He 103-
0aBiiAe 0aTHKIB 000B’A3KY CILIAYyBaTH aJIiIMEHTH HA [qU-
TUHY, a OPoIeaypa CTATHEHHA 32 BUKOHABYUM HAIIU-
COM BUMHEHHUM Ha aJIIMEHTHOTO JIOTOBOPi He 3a3HaJia
o6MesKeHb, Ha BiIMIHY BiJi CTATHEHHA 32 KPEIUTHUM
JIOTOBOPOM, KU He OyB HOTapiaJbHO IMOCBITUEHUIH.
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STRATEGIC RESTAURANT MANAGEMENT
MODEL IN A MULTICULTURAL ENVIRONMENT:
INTEGRATING GENERATIONAL AND
CROSS-CULTURAL APPROACHES

AMHI

Summary. This article presents a theoretical and practical analysis of adaptive management strategies in the restaurant indus-
try, integrating cross-cultural and generational approaches. The study is based on a qualitative comparative method using case
analysis, incorporating practical experience in managing large-scale and chain restaurants in Ukraine and the USA, observations
of multicultural teams, and informal interviews with employees from Generations X, Y, and Z. The research identifies key differenc-
es in values, communication styles, motivational drivers, and work schedule expectations across generations, as well as the specif-
ics of authority perception and feedback reception among various cultural groups (Ukrainian, Latin American, and American em-
ployees). Special attention is given to the transformation of the leader’s role from a hierarchical manager to a facilitator, fostering
a shared sense of purpose and a culture of trust. The importance of personalized motivation, adaptive scheduling, and multi-level
feedback as employee retention tools is substantiated. The author's management model is presented, in which cultural sensitivity,
the leader’s emotional intelligence, and consideration of generational characteristics are viewed as complementary parameters
for enhancing team performance. Systematization of practical cases demonstrates that combining flexible operational tools with
differentiated incentives reduces staff turnover, minimizes intergenerational conflicts, and increases productivity in environments
characterized by high cultural and age diversity. The article will be useful for researchers in human resource management, hospi-

tality industry professionals, HR experts, and practicing managers working in multicultural and multigenerational teams.
Key words: multicultural teams, generational differences, restaurant management, adaptive leadership, employee motiva-

tion, hospitality industry.

ntroduction. Globalization has intensified the

managerial challenge of leading multicultural and
multigenerational teams in the restaurant industry.
Hierarchical models with one-size-fits-all motivation
lose effectiveness against persistent cultural and gen-
erational differences.

A cross-cultural staff composition has become
the norm both in the United States and in Eastern
Europe. Generations X (1965-1980), Y (1981-1996),
and Z (1997-2012) diverge in attitudes toward work,
perceptions of authority, expectations regarding work
organization, communication styles, sensitivity to in-
centives, and tolerance for uncertainty [8]. Under high
emotional load and short interaction cycles, these dif-
ferences directly affect team performance.

Despite a growing body of publications, a systemat-
ic analysis of strategies that account for the concurrent
influence of generational and cultural factors remains
fragmented. Approaches either confine themselves to
HR practices or examine cultural context in isolation.

Practice shows that it is precisely the intersection of
these dimensions that creates both risk and growth
zones; integrating Generation Z staff into teams dom-
inated by Generation X requires recalibrated motiva-
tion and a shift by the leader from a directive model
to a facilitative one.

The purpose of the study is to analyze strategic ap-
proaches to restaurant management in a multicultural
and multigenerational environment and to propose
an adaptive model that combines cross-cultural and
generational principles.

Materials and Methods. A comparative method
was employed, reflecting the complexity of the phenom-
enon under analysis, which brings together genera-
tional and cultural differences in managing restaurant
teams.

The empirical base comprises the author’s practical
management experience in restaurants in Ukraine and
the United States. In the Ukrainian context, activities
at the restaurant “Praha” (Kyiv, 2013-2022) — a major
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gastronomic project with 500 seats and a developed
events infrastructure — were analyzed. In the U.S.
context, examples were drawn from work in the Pura
Vida network (Florida, 2022-2023), comprising more
than 20 locations, and at Lemonica (Hollywood, Flor-
ida, 2024-2025), where adaptive HR practices were
developed and implemented.

Empirical data include case descriptions with lo-
cations, operating periods, and scale of operations.
Non-formalized interviews were conducted with staff
(n = 25) representing multicultural teams: Ukraini-
ans, Russians, Latin Americans, African Americans,
and local Americans. The generational structure cov-
ered Generations X, Y, and Z, enabling identification
of differences in perceptions of authority, motivational
stimuli, and forms of feedback consistent with the
observations of Seyfi S. [8] regarding generational
features of expectations in the hospitality industry.
Key analytical parameters included: perceptions of au-
thority and leadership style; employee motivation and
engagement; formats and tone of feedback; work-life
balance; cross-cultural adaptation and its impact on
productivity and retention.

The primary instrument was case analysis with
elements of in-depth contextual comparison. Cross-
case comparison made it possible to identify stable
patterns of interaction across generations and cul-
tural groups, and adaptive managerial practices that
enhance the effectiveness of restaurant teams. Inter-
pretation drew on the following theoretical frames:
the absorptive capacity model (ACAP) [6]; the theory
of emotional brand attachment [2]; cognitive appraisal
theory [11]; and studies on generational differences in
employee behavior [8], [10]. This approach provided
an integrated understanding of the interrelationships
between generational and cultural factors in strategic
restaurant management.

Results. The multigenerational structure of staff
sets distinct values, modes of communication, and ex-
pectations. Generation X is oriented toward stability,
hierarchy, and procedures. Stress tolerance and readi-
ness for long shifts are higher, aligning with the role of
organizational stability in retention [6]. Generation Y
values meaning and participation. Involving staff in the
development of service standards increases loyalty and
initiative. In Ukraine, collective bonuses work better,
whereas in the United States, individual metrics sup-
plemented by a team bonus element are more effective
[10]. Generation Z requires flexible schedules, visual
communication, and instant feedback. It readily adopts
new service formats but needs sustained personalized
motivation [2], [11]. Hence, differentiation of KPIs fol-
lows: for X — stability and compliance with regulations;
for Y — participation and contribution to standards;
for Z — personal metrics with short feedback cycles.

Perceptions of leadership vary by generation and
are shaped by cultural context. Liu B. [5] showed that
national-cultural differences modify the willingness
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to experiment and the reception of new interaction
formats in restaurant teams. In a multicultural en-
vironment, as Seyfi S. notes [8], these differences are
amplified by generational features, requiring the man-
ager to combine motivational tools with flexibility.

In Ukrainian restaurants, representatives of X
and Y displayed greater tolerance for rigid schedules
and centralized managerial decisions, whereas in the
United States, Y and Z expected greater autonomy and
transparency in managerial processes. This accords
with the findings of Bakr A. [1] on the need to account
for individual and group values in building sustainable
interaction models.

Intergenerational differences influence perceptions
of authenticity. High authenticity more strongly lifts
service evaluations among novelty-oriented Genera-
tions Y and Z [7]. It is affected by menu format and
restaurant type [9]. This makes it necessary to consid-
er generational composition when shaping the product
offering. Table 1 systematizes values, communication
style, key stimuli, and adaptation characteristics of
X,Y and Z.

In multicultural restaurant teams, cultural and
generational differences shape perceptions of author-
ity, communication format, and feedback expectations
[6]. Among Ukrainian, Latin American, and American
employees, this manifests in business communication
styles and adaptation pathways. Table 2 compares at-
titudes toward leadership, communications, feedback,
and adaptation strategies, highlighting regularities
and managerial risks.

Analysis of the characteristics in Table 2 indicates
that national-cultural affiliation directly influences
interaction styles and the reception of managerial
signals. Ukrainian employees — especially from Gen-
erations X and Y — demonstrate high respect for hi-
erarchy and formalized procedures, which supports
process stability but can slow the adoption of flexible
and horizontal managerial models [9]. Their reaction
to feedback depends heavily on delivery; blunt criti-
cism is often perceived as painful, whereas balanced
and constructive comments foster engagement.

Latin American employees — particularly those
from Generation Z — respond positively to emotion-
ally engaging leadership and warm interpersonal
communication. For them, recognition in oral form is
a key motivational factor, even when behavior needs
correction. This feature facilitates rapid integration
into the team but requires high emotional intelligence
from managers. American workers, most often from
Generations Y and Z, prefer clearly defined roles and
transparent expectations regarding tasks and out-
comes [9]. Their feedback preferences tilt toward brief,
structured comments supported by measurable per-
formance indicators, which simplifies self-assessment
and development planning.

Discussion. A shift from traditional hierarchical
management to a “facilitator” role is a key condition
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Table 1
Comparative characteristics of Generations X, Y, and Z in the restaurant industry
Generation Core Values Communication Motivational Stimuli Adaptatl.on.
Style Characteristics
X Stability, hierarchy, Formal, hierarchical Long-term employment, High stress tolerance,
loyalty stable income readiness for long shifts
Y Meaningful work, career| Team-oriented, open Recognition of contribu- | Work-life balance, pos-
growth, participation in tion, professional devel- itive response to collec-
management opment, participation in tive bonuses
decision-making
Z Flexibility, digital inter- Interactive, visual Individual bonuses, visual | High digital literacy, low
action, quick feedback stimuli, gamified elements tolerance for routine

Source: compiled by the author based on sources: [3; 7; 11]

for the effective functioning of restaurant teams com-
prising representatives of different generations and
cultural groups. In this model, the leader allocates
tasks and creates space for dialogue, mutual learn-
ing, and joint problem-solving, acting as a mediator
of meaning and a coordinator of team processes [4].

The organization’s ability to absorb and integrate
knowledge in multicultural teams manifests in how
quickly and effectively team members adapt to new
approaches and technologies [6]. A high level of ACAP
in the restaurant setting allows diverse cultural work
patterns to be combined into a coherent system,
strengthening innovative potential. Alignment of cul-
tural values between leader and team becomes a crit-
ical factor determining the pace of adaptation and the
durability of achieved changes [7].

Core elements of successful leadership in such an
environment include a shared conceptual and lin-
guistic basis, trust, and the leader’s emotional in-
telligence [6]. A common language — both linguistic
and semantic — ensures alignment of expectations,
consistent interpretation of managerial signals, and
minimization of cross-cultural misunderstandings.

Trust is formed through consistency of action, trans-
parent decisions, and respect for individual employee
values. Emotional intelligence enables the leader to
register underlying team moods, respond to conflict
in a timely manner, and sustain an atmosphere of
mutual understanding [11].

The Lemonica case in the United States demon-
strates how adopting a facilitator model integrated
Generations Y and Z from different cultural groups
(Latin Americans, Americans, Ukrainians) into a uni-
fied team without significant conflict. Leadership was
built on daily team briefings, flexible role allocation,
and encouragement of idea exchange among servers,
cooks, and managers. The result was improved reten-
tion indicators and higher engagement, reflected in
internal surveys.

Experience at Ukraine’s “Praga” shows that in
a setting dominated by Generation X and a substan-
tial share of local staff, a leader acting as facilitator
can increase process innovativeness through target-
ed intergenerational project groups. Emphasis was
placed on transferring experience from senior to junior
staff and integrating digital service tools proposed by

Table 2

Cross-cultural differences in employee expectations and communication styles
in the restaurant industry

authority, expect
clear hierarchy with
some paternalism

tings, but may switch
to informal in close-knit
teams

Cultural group Author¥ty Communication style | Feedback preferences | Adaptation features
perception
Ukrainians Respect for hier- Formal, hierarchical Sensitive to criticism, High value on stabil-
archy, formal role prefer carefully worded | ity, slower adaptation
recognition feedback to flexibility
Russians Strong respect for Formal in official set- Prefer balanced feedback | Value stability and

(constructive criticism +
recognition); negative re-
action to abrupt criticism

predictability, adapt
slower to rapid chang-
es, but resilient under
structured rules

Latin Americans

Prefer warm, inclu-
sive leadership

Emotional, informal

Expect recognition and
encouragement in verbal
form

Adapt quickly in
team-oriented envi-
ronments

Americans

Expect clear
boundaries and role
transparency

Direct, structured

Prefer concise, metric-
based feedback

Adapt well to struc-
tured but flexible
schedules

Source: compiled by the author based on sources: [6; 8; 9]
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Table 3

Effectiveness of motivational strategies by generations and cultures

Generation /

Effective incentives

Response to adaptive

Retention outcome

contribution

Culture scheduling
X (Ukrainian) Team goals, stable income Comfortable with fixed and pre- Long-term tenure;
dictable shifts low turnover
X (Latino) Respect and recognition of Accepts moderate flexibility Moderate increase in engage-

ment

Y (American)

Career development;
participation in decisions

Positive response to flexible sched-

ules

Higher satisfaction;
reduced turnover

Y (Ukrainian)

Collective bonuses;
public acknowledgment

Prefers balanced rota
(stability + flexibility)

Stable engagement

Z (American)

Individual bonuses; challenges;

High value placed on short and

Strong engagement,; risk of

gamified elements

flexible shifts exit under rigid schedules

Z (Latino) Visual feedback; fast recogni-

tion; micro-rewards

Flexibility is a key retention lever

High engagement under per-
sonalized incentives

Source: compiled by the author based on sources: [10; 11]

Generation Z. The outcome was shorter service times
and improved customer satisfaction metrics.

The effectiveness of rewards and schedules is deter-
mined by aligning incentives with generational values.
Generation Z responds more strongly to personaliza-
tion and rapid feedback. When satisfied with service,
this converts into loyalty and repeat patronage [10].
For X/Y, shared goals and predictable rules take pre-
cedence, boosting collective engagement and curbing
turnover, consistent with intergenerational differences
in values and expectations [8]. Table 3 summarizes:
personalization for Z; collective orientations for X/Y;
and adaptive scheduling as a universal flexibility
mechanism.

Comparison confirms that personalization of incen-
tives is critical for retaining Generation Z. Individual
bonuses, micro-recognition, and gamified tasks raise
satisfaction and intentions for repeat effort via a direct
“effort—outcome” linkage, whereas schemes neutral to
individual contribution show weaker effects for this
cohort. By contrast, for Generations X and Y, collec-
tive orientations — transparent rules, team goals, and
rituals of contribution recognition — are more robust
levers that sustain a sense of belonging and reduce
perceived process uncertainty [8].

Adaptive scheduling emerges as a universal in-
strument of intergenerational flexibility. For Z, it
acts as a baseline hygiene factor preventing role con-
flict outside work; for Y, a mechanism for balancing
professional and family obligations; and for X, a way
to preserve predictability with acceptable load vari-
ability. This configuration aligns with empirical mod-
els in which satisfaction mediates the link between
interaction quality and repeat choice/repeat actions
[10]. Finally, motivational strategies should account
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for the affective dynamics of perceived organizational
“authenticity” and procedural fairness. When reward
conditions and managerial messaging match actual
practice, negative emotions decline and positive emo-
tions grow, supporting the intention to “return” — in
this context, continued employment and willingness
to take additional shifts [11].

Conclusion. The study confirmed the importance
of adaptive leadership and motivation in managing
multicultural and multigenerational teams in the
restaurant industry. The most effective approach is
a shift from a hierarchical model to a facilitative one
in which the leader unites generations and cultures,
forming a shared field of meaning and coordinated
action.

Optimal motivation is achieved by combining
personalized incentives and game-like elements for
younger generations with collective goals and long-
term bonuses for older cohorts. Effectiveness is raised
by flexible schedules and digital planning tools, which
increase satisfaction and reduce turnover while main-
taining productivity. Accounting for cross-cultural dif-
ferences in perceptions of authority, communication,
and feedback is essential. Multilayered interaction
formats, including formal and digital channels, make
it possible to align service standards with the need
for flexibility.

Sustainable development of such teams requires
a unified managerial platform that combines process
structure with adaptability and cultural sensitivity.
Future research should be directed toward developing
universal performance indicators, testing digital mo-
tivation tools, and assessing the long-term impact of
facilitative strategies on the competitiveness of restau-
rant business models.
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