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YK 664.644.5
THE ESSENCE OF THE PLANT RAW MATERIAL EXTRACTION

PROCESS
CYTHICTb ITIPOLIECY EKCTPATYBAHHS POCJIMHHOI CHPOBUHHU

Belova I.M. /besnoBa I.M.

ORCID:0000-0002-1497-7133

Deputy Director of the Educational and Scientific Institute of Innovation, Environmental
Management and Infrastructure of the Western Ukrainian National University,

Lvivska St. 11, Ternopil, Ukraine, 46001

3aCcmMynHUK OUpeKmopa HagyaIbHO-HAYKOBO20 THCMUMYmMY iHHO8AMUKU, NPUPOOOKOPUCTY 8AHHSL
ma ingpacmpyxmypu 3axiOHOYKPAiHCbKO20 HAYIOHAIbHO2O0 YHIBEPCUMENY,

eyn. JIvgiecoka 11, m. Teprnoninw, Ykpaina, 46001

Gidzhelitskyi V. M. / I'imxeaiubkuii B. M.

, KAHO. MeXH. HAYK, O0Y.

ORCID:0000-0001-5959-514X

Kyiv Cooperative Institute of Business and Law,

18 Yulii Zdanovskaya St. Kyiv, 03022

Kuiscoxuii xoonepamusnuil incmumym 60izHecy i npasa,

eyn. FOnii 30anoecwvroi, 18. Kuis, 03022

Anomauin. Y pobomi o6IpyHmMo8ano axKmyanbHicmv NO2AUOLEHOI nepepoOKu pPOCIUHHOT
CUpoOBUHU ma ii 6MOPUHHUX PecypCig AK CMpame2iyHo20 3a80aHHsA 0N NIOBUWEHH eKOHOMIYHOT
epexmusnocmi  xapuoeoi eanysi. Poszensnymo npoyec excmpacyeanus Ak 0az3o8uti  mMemoo
OMPUMAHHA  OIONI02IYHO AKMUBHUX PEYosUH, WO OA3VEMbCA HA MEXAHIZMAX GHYMPIUHbOL
MONEKYAAPHOT Oupy3ii ma MacoooOMiny.

Axyenmoeano yeazy Ha HeOOXIOHOCMI CMBOPEHHs I[HHOBAYIUHO20 BUCOKOEPEKMUBHO20
EeKCMPaKyiliHo2o 00IA0HAHHA, WO O00380J€ MAKCUMIZY8AMU BUXIO YINbOBUX KOMHOHEHMIB
(nexmuny, OApeHUKI8, eKCmpaKmié YHKYIOHANbHO20 npusHayeHnHs). /JosedeHo, wo payioHanvHe
BUKOPUCIAHHS CUPOBUHU Yepe3 BNPOBAONCEHHS HOBIMHIX MEXHOIO2IUHUX PeHCUMIB Oe3n0CePeOHbO
6NIUBAE  HA  eHepeo3bepediceHHA  ma  eKoloziuHy — Oesneky — eupobnuymea.  Oxpecieno
NepCneKmuBHiCmsb 3aCMOCYB8AHHS OMPUMAHUX pimocyocmanyii y X1i00neKapcoKitl NPOMUCIO80CHI
0J151 CMBOPEHHsL HOBUX 8UOI8 (DYHKYIOHANbHUX 000ABOK.

Knwuosi cnosa: pociunna cuposuna, KOMniekcHa nepepooka, ekcmpazysanhs, MAacooOMiH,
excmpakyitine 001a0HaHHS, PYHKYIOHATbHI 000a8KU, X1I00NEKAPCbKA NPOMUCTIOBICMb.

Abstract. The paper substantiates the relevance of advanced processing of plant raw
materials and their by-products as a strategic task for increasing the economic efficiency of the
food industry. The extraction process is considered a fundamental method for obtaining bioactive
compounds, based on the mechanisms of internal molecular diffusion and surface mass transfer.
The author emphasizes the necessity of developing innovative high-performance extraction
equipment capable of maximizing the yield of target components such as pectin, food colorants, and
functional extracts. It is demonstrated that the rational use of raw materials through the
implementation of advanced technological modes directly impacts energy efficiency and
environmental safety. The study outlines the prospects of utilizing the obtained phyto-substances in
the baking industry to develop new effective additives for functional nutrition.

Keywords: plant raw materials, comprehensive processing, extraction, mass transfer,
extraction equipment, functional additives, baking industry.
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Beryn. V nepepoOHuX ramy3six MPOMHUCIOBOCTI ToriuOjeHa mnepepoOka Ta
pallioHaJIbHE BUKOPUCTAaHHS 0aratbOX BHUIB POCIMHHOI CUPOBHHHU Ta i1 BIIXOJIB €
€KOHOMIYHO BUTiIHUMU. [Ipu 1bOMYy BUPOOHHMIITBO MEKTHHY, XapyOBHX OapBHUKIB,
PO3YMHHMX MOPOIIKIB Ta €KCTPAKTIB (YHKI[IOHATBLHOTO MPU3HAYEHHS B MEBHIN Mipi
BIII3EPKATIOE  II0 3a7ady Ha JepkaBHOMY piBHI. [ligBuieHHs edeKTHBHOCTI
BUPOOHUIITBA 32 PaxyHOK OUIbII TIMOOKOTO Ta KOMIUIEKCHOTO BHKOPHCTAHHS
POCIIMHHOT CUPOBHMHM 13 3a]TyYE€HHSIM BTOPUHHOI CUPOBHUHU BUMArae yJ10CKOHAJICHHS
BUPOOHUYOI  TEXHOJIOT1i, CTBOPEHHS HOBHX TEXHOJIOTITYHUX pEXHUMIB Ta
BHUCOKOIIPOJAYKTUBHUX MAIllMH Ta amapaTiB 3 ypaxyBaHHSM HOBITHIX JOCSTHEHb
HayKd 1 TexHikh Macmrabu CydacHOro XapyoBOTO BHUPOOHHUIITBA Ha OCHOBI
eKCTPaKTIB Ta ICHylo4Ya MpoOsemMa HaWOUIbIl TMOBHOTO BHIIYYEHHS LLIBOBUX
KOMITOHEHTIB 13 POCIIMHHOI CUPOBMHHM BHMAara€ CTBOPEHHS HOBOI'O €KCTPAaKIIITHOTO
oOJaiHaHHs, 3JaTHOTO NOTJIHOIEHO Ta €(PEKTUBHO ii mepepoOIsATH.

ExcrparyBanHs € OJHMM 13 HaWJaBHINIUX METOMIB OTPUMAHHS O10JOTIYHO
aKTUBHUX PEYOBHH 13 POCIMHHOI CHPOBHHU IUISXOM BWJIYYCHHS 13 CKIQJHOI 3a
CBOEIO CTPYKTYPOIO Ta BJIACTUBOCTSIMH TBEPJOi PEYOBHMHU OJHOTO a00 JAEKUIBKOX ii
KOMIIOHEHTIB 3a JIOTIOMOT'0I0 PO3UMHHUKA, 1110 Ma€ BUOIPKOBY 3/1aTHICTh. HesanexxHo
BiJI CTaHy PEYOBUH, IO BWJIYYAIOTHCS 3 TKAHUHU POCIMHHOI CHUPOBHUHH, IMPOIIEC
EKCTparyBaHHS XapaKTEePU3YEThCS, TOJIOBHUM YHHOM, BHYTPIIIHHO MOJIEKYIISPHOIO
nudy3iero 1 MacooOMIHOM Ha ii moBepxHi [1, 2]. BurotoBienHs ¢iTo3aco0iB TICHO
MOB’SI3aHE 3 BUKOPUCTAHHSIM CHENU(pIYHUX TEXHIYHUX MPUHOMIB Ta BIAMOBITHOTO
oOJilalHaHHs, BIJ TPaBUJIBHOCTI BUOOpY SKHX Oyje 3ajexaTd SKICTh KIHIIEBOTO
MPOAYKTY B Xap4yoBid rany3i Ta €(EKTUBHICTb BUKOPUCTAHHS CHUpPOBHHU. JlaHui
(GakTOp CHOTOJHI € MyXE€ BAXKIUBUM 1 aKTyalbHUM, OCKUIbKH TIOB’S3aHUN 3
CHEPreTHYHUMH, EKOHOMIYHUMH Ta CKOJIOTIYHMMH TNHTaHHAMH. a caMme
paIioHaATbHIM BHKOPUCTAHHSM POCIMHHOT CHUPOBUHU Ta 30€pEeKCHHSIM ii 3armacis.
HoBiTHI TexHOJOTIYHI pO3pOOJIEHHS [al0Th 3MOTY OTPUMAaTH BHUIIl BHUXOJIH
CyOCTaHIIi 3 POCIMHHOI CHUPOBUHU [IJIi PO3POOJICHHS HA iX OCHOBI HOBHUX
eheKTUBHUX 00aBOK [IJIsi pAalliOHAJBLHOTO BHUKOPHUCTAHHS Yy XJIOOMEKapChKin

MIPOMMCIIOBOCTI.
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Metow poGoTH € HaykoBe OOIPpYHTYBaHHS Ta po3poOKa BJIOCKOHAJIEHOL
TEXHOJIOT1i eKCTparyBaHHs O10JOTIYHO aKTMBHUX PEYOBHH 13 POCIMHHOI CUPOBUHU
(Ta 11 BIiAXOMIB) IUIAXOM CTBOPEHHS HOBOTO BHCOKOC()EKTUBHOTO OOJIATHAHHS IS
OTpUMaHHA (PYHKIIOHAJBHUX J00ABOK, IO JO3BOJIMThH MIABUIIUTH BUX1J IITHOBUX
KOMIIOHEHTIB Ta 3a0€3MeunTH  palioOHaJbHE BUKOPUCTAaHHS  pecCypciB Y
XJ1100MeKapChKiil MPOMHCIOBOCTI.

Jlns BunisieHHs: KoMIuiekciB BAP 13 jikapchkoi pOCIMHHOI CUPOBUHH, 30KpeMa
YOpPHOOPHUBIIIB, BAKOPUCTOBYIOTh Pi3HI METOIU €KCTparyBaHHsa. KpiM 4opHOOpUBIIIB
TaKoX JJIs XJIIOOMEepChKOi Taiy3l akTyaJbHUM € BUKOpUCTaHHS TapOy3a. JlaHi
METO/IM €KCTparyBaHHs IPYHTYIOTbCS Ha AUGY31MHUX MacOOOMIHHUX mpouecax. [Ipu
bOMY JJIi BUTOTOBJICHHS EKCTPaKTIB MO>XHAa BHUKOPHCTAaTH TakKl CIIOCOOH, SIK:
MEPKOJISIIS, PENepKOJsLis, MPOTUTOYHA EKCTPaKIis, HUPKYJSALIMHA eKCTpaKiis
tomo. Bci BOHM monsraioTh y TOMy, IO BHILE 3raJaHUil Marepias, MOMepeIHbO
NoJpiIOHEHUH O ONTHMAJIBHOTO CTYIEHS, 3aMOYYIOTh €KCTPareHTOM 1 3aJHINaloTh
U1 HaOyxaHHS Ha BU3HAYCHUH Jac.

IcHyroui MeToam eKcTparyBaHHS, SIK TEPKOJIALIT 1 Mareparisi, JOCSITIN CBOEL
MPUPOJHOI MEX1 1 HE JalTh MOXJIMBOCTI MIABUIIUTU IIBUIKICTH IEpEepOOKH
JKApChKOi POCTUHHOI CUPOBHUHM 1 30UIBIIMTH BUX1JT IIIIBOBOTO MPOAYKTY. ToMy He
MONITYK HOBUX METO/IIB 1 O0JaIHAHHS IJIsl TPOBEACHHS MpoIiecy excTpakilii. ChoromHi
METOAM Mallepallii B KJACHYHOMY YSIBJIEHHI HE BIJIMOBIJAI0Th BUMOTaM Cy4acHOTO
BUPOOHMIITBA, 1 BAKOPUCTOBYETHCA B PIAKICHUX BUNAAKaX. B manuii ac qocimiqHuKu
1 haxiBL MPOBOAATH LIMPOKI AOCIIHKEHHS 3 MONIYKY 1 BIPOBAHKEHHS

OnHUM 3 METO/IB OTPUMAaHHS €KCTPAKTIB HA CTOIOBAHHSM € JpOOHA Malieparis.
Bpaxosytoun 3akoH lllykaproBa-dika, BTpat Ha AuQy3it0 OyayTh MEHUIIUMH, SKILIO
BUKOPUCTOBYBAaTH [UIsl E€KCTPAaKI[li PO3UMHHUK YaCTUHAMHU, 1 Taka Malepamis
HA3WBAEThCS JIPOOHOI0. BHKOpHUCTOBYIOUM 1€l MeToA MOApPIOHEHY CHUPOBUHY
3aMBarOTh 4-6 KpaTHUM 00’eMOM ekcTpareHTa. Ile Moxe OyTu, SK BO/Ja, METaHOM,
€TaHoJI, alleTOH TOIIO, TaK 1 iX cymimi. [Ipouec MokHa MPOBOAUTH 3a KIMHATHOI
TeMmrepaTypu 4d npu HarpiBanHi g0 60 °C 1 Bumie 03 mepeminTyBaHHs 4H ITiJT Jac

nepeMiinyBaHHs1, a00 nepKkoJsiiii. 30araueHHsl €eKCTPaKTIB O10JIOTTYHUMU aKTUBHUMU
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KOMIIOHEHTaMU MOK€ OyTH 3[1ACHEHO 3a JIOMOMOrOI0 JOJAaTKOBUX —CTajii
KOHIICHTPYBaHHS, TaKuX, SK TMOALT “‘piauHa-piauHa”, ajcopOluis-aecopOiris abdo
XxpomaTtorpadiuHe po3/iIeHHs.

Oo0roBopennsi. BpaxoByroun Bullle 3rajlaHe, HaMH PO3pOOJIEHO amapar s
€KCTparyBaHHs POCIMHHOI CUPOBUHU Ta 3 MOKJIMBUM BHUKOPUCTAHHSM JUIsl KaOauKiB
Ta TapOy3a. Ha pucyHky mnpeicTtaBieHa cxema amapary ais eKCTparyBaHHS
POCIMHHOI CUPOBHUHM. 3alpONOHOBAHUM amapar sl €KCTparyBaHHS POCIMHHOI
CHUPOBUHU CKIIAJA€ThCA 13 Kopiycy 1 3 koxyxom 00irpiBy 2. Kopmyc 1 BUKOHaHO 5K
OJIHE IIlJIE 3 KOKyxoM o0irpiBy 2. Koxyx o0irpiBy 2 Mae naTtpyOku jiis rnojadi 3 ta
BiJIBe/IcHHA 4 TerioHocis. 3BepXy Kopmycy 1 3MOHTOBaHa KpHILKa 5, IO Mae
BCTaHOBJICHI NaTPyOKH BBEACHHSA 6 Ta BUBEJACHHS 7 CUPOBUHU. TakoX Ha KPHIILI 5
M0 OCl PO3MIIIEHO MPUBIAHUA MEXaHI3M 8, KUl OJep>Ky€e KpyTHUH MOMEHT 4epes
macoBy mnepenady Bij nuryHa 9. Ha Bam mpuBomy 10 BcTaHOBIEHO MpSMOOIYHE
nutinboBe 3’eqHanHsg 11. [lpsmoOiune nwtinboBe 3’e€qHanHs 11 3’enHye mpuBiaHMIA

MexaHi3M 8§ 13 BaJioM puBoy 10 3 ®KOPCTKO 3aKPITUICHOIO MIIIATKO0 12.

PucyHox Anapary AJis1 eKCTPAaryBaHHsl POCJUHHOI CHPOBUHU

VY HwxHIN yacTuH1 Koprycy 1 nepen nepdopoBaHUM JHHINEM 13 BCTaHOBJICHO
binpTpytounit enemeHTt 14. ®unbTpyrounii enemeHT 14 BHKOHAHO 13 TKaHWHU

(cepBetka). Ilepdopoane muuime 13 1 dinbTpyroumii enemeHT 14 3akpirieHi 3a
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JOTIOMOTOI0 TpUTUCKHOTO Kbl 15. IlepdopoBane auumie 13 B HUKHIN YacTHHI
Mae BCTaHOBJIeHHM maTpyOok 16. BianmoBigHo kopryc 1 BCTaHOBJIEHUN Ha OMOPHUX
namnax 17.

[Ipuctpiifi s eKkcTparyBaHHsS POCIMHHOI CHPOBHUHM TPAIIO€ HACTYITHUM
yiHOM. Beepeanny kopmycy 1 3 KosKyxom oOIrpiBy 2 3aBaHTa)Ky€TbCs MIATOTOBJICHA
no/ipiOHeHa pociaHHA cupoBuHA. Kpurika 5 13 3MOHTOBaHUM NaTpyOKOM BBEJIEHHS 6
Ta BUBEJICHHS 7 CUPOBHHHU 3aKkpuBaeThes. Jlo kopmycy 1 3 KoxKyXxoM o0irpiBy 2 yepes
natpyOku 3 TOJA€ThCsS TEIUIOHOCIH (Bona), MO MHPKYJIIOE 1 BUBOJUTHCA dYepes
narpyook 4 BuBeJeHHs TemioHoclid. Jlo pobouoro koprycy 1 depes marpybok 6
HaJIXOJUTh HEOOX1JHA KUIBKICTh TiapoJi3ytouoi pigunu. Ilicis doro matpyOok 6
MEePEKPUBAIOTh, BMHUKAIOTh JBUTYH 9, SKHUIl TUBOAUTH B PyX BaJl MPHUBITHOTO
MEXaHi3My 8 Ha HEOOXiJHy IIBHAKICTh. 3a JOMOMOrorw Baimy mnpuBogy 10 i3
3aKpIIJICHUM MPSAMOOIYHUM ILUTIBOBUM 3€AHaHHSAM 11 moumHae oOepraTHcs
Mmimanka 12.

JluHaMmiuHUE TIpoIleC eKCTparyBaHHsI B amapaTi 0a3yeThCcsi Ha Oe3nepepBHOMY
pycl eKcTpareHTa Ta pOCIMHHOI CHPOBUHU 1 PEali3y€ThCs y ABOX PEKUMAX: BUXPOBE
nepeMillyBaHHs 3 OJJHOYACHUM MOJAPIOHEHHSIM CUPOBHHHM 32 00epTaHHS Mimanku 12
31 mBuiaKicTio 100-130 006/XB; 1HTEHCHBHA TiApoAMHAMIuHA IuU(y3id, TOCITHYTA
IIUISIXOM PEryJIIOBaHHS YMOB TIOTOKY €KCTpareHTa Ta TeIJIOBOi MyJibcailii, sKa
BUHHMKAE 4Yepe3 TeMIIepaTypHI Mepenagud B 3a30pl MDK MIMIAIKOK Ta KOXYXOM
00IrpiBy 2, 10 aKTUBI3Y€ BUIbHY JUQY3iI0.

VY Bumaaky HEOOXIIHOCTI 3aMiHU Baiy mpuBoay 10 3 KOPCTKO 3aKpIIJICHOIO
MIIIaJIKOr 12, Kpuika 5 migHIMaeThCcs Ta moBepTaeThes Ha 180°. [lani BinOyBaeThCs
3aMiHa, MO (IKCYeThCS TPSIMOOIYHUM NUTIILOBUM 3€nHaHHsM 11. Kpumka 5
MOBEPTAETHCS Y BHXITHE TOJOXKEHHS. Y amapaTi MpoIeC EKCTparyBaHHS MOXKe
BiIOyBaTUCA 3 TMOMEPEAHIM 3MIIIyBaHHAM CHPOBHHU 13  MIATOTOBJICHUM
EKCTPAareHTOM, a TaKOX SK 3a y4acTl MPOIeCy MPOMUBKH-HAOpSKAHHS POCIMHHOI
CUPOBHMHHU B Kopiycy 1, Tak 1 6€3 HbOTO.

[Ticnst 3akiHYEHHSI TIPOIIECY MPOMHUBKU POCIMHHOI CHUPOBUHU, HE 3YMUHSIOYH

MpolleC MepeMilllyBaHHs, 4yepe3 narpyOok 7 mnopaerbcsi cTUcHyTe moBiTps. Il
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TUCKOM TIOBITPS BiAOYBA€TbCA TNPOMHBHA PIIMHHU, fKa MPOXOJUTH Kpi3b
butpTpyrounii enemeHT 14 y nepdopoBane quuine 13 1 BUBOAUTHCS Kpi3b MaTpyOOK
16. Ilicas mporo mpuBix 9 BUMHKAETbCA, Yepe3 MaTpyOOK BBEACHHS 6 MOAA€THCA
HEOoOXiJHA KIJIbKICTh €KCTpareHTa 1 BMHUKAEThCSA TNEPEMINIyBaHHS [JIs MPOBEACHHS
MpOoLeCy eKCTparyBaHHs Ha 3a/1aHii MIBUAKOCTI.

BucHoBkH. 3ampornoHoBaHa KOHCTPYKIlisS amapata 3a0e3nedyye e(eKTUBHE
eKCTparyBaHHS POCIMHHOI CHPOBUHH. Moaudikaiis TPHUBIIHOTO Bally CHpPHSE
CKOPOYEHHIO TPHUBAJOCTI LHUKIY, 3HIKCHHIO PECypCHUX BHUTpAT, 1HTEHCH(IKaLii

nporiecy Ta yHidikallii KOHCTPYKTHUBHUX €JIEMEHTIB.

Jlireparypa

1. Makapenko A.A., ABaeeBa JI.LFO. Ornsan HOBITHIX METOMIB €KCTparyBaHHS
POCIMHHOI cupoBUHU. [HCTUTYT TexHi1uHOi Terodizuku HAH Ykpainu

2. B. legorov, V. Piddubny, I. Stadnyk, A. Chahaida, Ya. Yevchuk, F.
Marchenkov (2025). VITAMIN C ACCUMULATION IN FLAX SEEDS DURING
GERMINATION. Chemistry of food products and materials. New raw materials. P.
39-45 https://doi.org/10.15673/fst.v1913.3218
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YK 664:796.012
NEW INGREDIENTS IN THE COMPOSITION OF ADAPTOGENOUS FOOD

ADDITIVE
HOBI IHTPEJIICHTH V CKJIAJI JIECTUYHOI TOBABKH AJIAIITOTEHHOT 111

Simakhina G. O. / Cimaxina I'.O.

Doctor of Engineering Sciences, Prof. /0. m. u., npog.
ORCID: 0000-0002-7836-3114

National University of Food Technology
Hayionanvnuu ynieepcumem xapuosux mexnonoai,
Kuis, Ykpaina, Bonooumupceka, 68, 01601
Naumenko N. V./ Haymenko H.B.

Doctor of Philology, Professor /0. ¢pinon. u., npogh.
ORCID: 0000-0002-7340-8985

National University of Food Technology
Hayionanvnuu ynieepcumem xapuosux mexnonoai,
Kuis, Ykpaina, Borooumupceka, 68, 01601

Anomayia. Bzaemunu n100uHu ma OO08KiNIA 3 MOYKU 30pPY OXOPOHU BHYMPIUHBOZO
cepedosuwa, a omoice, 30epedcenHs | 3MIYHEeHHS 300p08’°s, Npoghinakmuku IHGeKyiuHux ma
HeIHeKYIUHUX 3aX80PI06aAHb 30A6HA € OOHIEI 3 2n0banvHux npobdrem noocmea. Ocodbauso
aKmyanivbHol0 80HA CMANA 8 OCMAHHI poKU 6 YKpaini, y 368’A3Ky 3 6oeHHuMu oiamu. Tomy y cgepi
IHHOBAYIUHUX MEXHON02IU OYHCe BANCIUBUM € NPOBEOEHHS TPYHMOBHUX OOCHIONCEHb 3 NOULYKY
HOBUX NPUPOOHUX Odicepenl Ol OMPUMAHHA OIEMUYHUX O000ABOK pI3HO20 (YYHKYIOHATbHO20
CHPAMYBAHHS, nepedyCciMm a0anmo2eHHoi Oii..

Knrwowuosi cnosea: aoanmocenu, aikapcbki  mpaeu, OiemuyHi  000a6Ku, iHHOBAYi,
KMONO3UYTUHULL CKAAO.

Beryn.

BupoOHUIITBO Ta O0IT MIETUYHUX JT00ABOK OCTAHHIM 4acOM Y BCIX €KOHOMIYHO
PO3BUHYTHX KpaiHax CTa€ OIHIEIO 13 Taimy3eil XxapuoBOi Ta MEIUYHOT MTPOMHUCIIOBOCTI,
AK1l HAWOUIbLI AMHAMIYHO PO3BHUBAIOTHCSA 1 € €(PEKTUBHUM 3aCOO0M IiBUIICHHS
SKOCTI JKUTTS HaceleHHs. Came nmieTMuHi J00aBKM A0 1XK1 y OUIBIIOCTI KpaiH
BHU3HAUEHO #AK 3aci0 HaWOUIbLI IIBUIKOTO TMOAOJAHHS B palioHax aediuuTy
€CEHIIAIbHUX XapyoOBUX PEYOBHMH Ta MIHOPHUX KOMIIOHEHTIB, 1 TOCTaBJICHO
3aBJIaHHS aKTUBHOTO PO3BUTKY BIACHOTO BUPOOHHUIITBA TAKOI MPOIYKIIii.

Y poboTi BH3HAYEHO OCHOBHI 3acaau (QopMyBaHHS B YKpaiHi 1HIyCTpil
JTIETUYHUX JI00aBOK, OXapaKTEPU30BaHO MAJIOBUBYEHI O10JIOT1YHO aKTHBHI PEUOBUHU
K KOMITOHEHTH TaKUX JI00aBOK 1 JAaHO PEKOMEH/IAIli 3 PO3IIUPEHHS TEXHOJIOTIYHOTO

MOTEHII1aJTy BITYM3HSAHOI CUPOBUHHOT Oa3Hu.
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ChorosHi yBary yKpaiHCBKHMX HAYKOBIIIB MPUBEPTAIOTH JOCI MaJIOJIOCHIKEHI
010JIOT1YHO aKTHUBHI PEYOBUHHM, KOTpI, SIK 3’SICYyBajOCh, € HAI3BUYAHHO BaKTUBUMH
Ui opraHi3my JonuHu. Lle mepemyciM Taki CHONYKH, SIK, HAPUKIIAA, Pi3HI TPyHH
(dbnaBoHOITIB, ¢i3100T1yH1 QYHKIIT SKMX HAJA3BUYAMHO PI3HOMAHITHI 1 BaXKJIUBI JJIS
3HIDKEHHS PU3UKY PO3BUTKY 0ararboX IMOIMIMPEHUX 3aXBOPIOBaHb, BKIIOYAIOUYH
CEpLIEBO-CYJUHHI Ta OHKOJIOT14HI. Y JIOCTAaTHIX KOHIIEHTPAIIX BOHH MICTSTBCS Y
KOPEHI1 pOA10JIM POKEBOI Ta COJIOJIKH, alllBaraH i Ta 1HIINX POCIMHHUX MaTepiaiax.

OCHOBHHU TEKCT

JlikapCchKi POCIMHHM TOKH IO € HETPAIUIIITHOIO CUPOBHHOIO TSI BUPOOHUIITBA
TIETUYHUX T00ABOK, OJTHAK X BUKOPHCTAHHS B XapyOBiil MPOMHUCIOBOCTI MOCTYIIOBO
PO3IINPIOETHCS, 3BAKAIOUN HA Oaratuii CKiaj 010JIOT1YHO aKTUBHHUX PEYOBUH 1 iXHIN
MO3UTUBHUM PI3HOCIPSIMOBAHUHN BIUIMB. Y JaHii poOOTI CTBOPEHO JAIETUYHY HOOABKY
Ha OCHOBI1 5 JIIKaQpChKUX POCIWH, MOKA3aHO iXHIO JII0 HA PI3HI OpraHu Ta CUCTEMH
OpraHi3My JIIOJMHH B EKCTPEMaJbHUX YMOBaxX KUTTEsUIbHOCTI. KommonenTn
OTpUMaHOi JA00aBKH IIMPOKO PO3MOBCIOKEHI HAa TepUTOpii YKpaiHH, TOMY BOHHU
OyIyTh TOCTYITHUMHU 3a I[IHOIO JJIsl PI3HUX BEPCTB HACEJICHHS, a BUPOOHUIITBO TAKUX
JTIETUYHUX J100aBOK MaTWUME 3HA4yHl MepeBard HaJl IMIIOPTHOK MPOIYKINE IIET
KaTeropii TOBapiB.

Ha cporogni 3araqpHOBH3HAHO, IIO 33 PaxyHOK CHEI[IaJIbHOTO XapuyBaHHS
MOHa 3HAYHO MOJIMIIUTH PpOOOTY PI3HUX OPraHiB Ta CUCTEM OpraHi3My JIIOJUHH,
MiABUIIUTH HOTO CTIMKICTH J0 BIUIMBY 10HI3yIOYOTO BUIPOMIHIOBAHHS, i OTPYHHUX
PEYOBHH Ta IHIIMX HETaTUBHUX YUHHUKIB JOBKIJUIS, B TOMY YHCI ICUXOEMOIIMHUX.

[{isikoM 3po3yMmifio, MO SIK OJIHE 13 OCHOBHUX MPUPOIHUX MOTPed opraHizMy
paIioHaJbHO CKOMIIOHOBAHE XapuyBaHHS, B TOMY YHCJIl HA OCHOBI HOBHUX XapuOBHUX
OPOJAYKTIB  CIEIadbHOTO TMpU3HAYEHHs, 3a0e3neuye HOpMaJIbHUU  repedir
¢13i070TIYHUX TPOIIEeCiB, 30epirae 310poB’s, Mpane3JaTHICTh JTIOJUHH, a TaKOX
00€31aTHICTH BIIICHKOBOCITYKOOBIIIB B €KCTPEMAIbHUX YMOBAX.

B ymoBax 0oiioBux 11l XapuyBaHHs HaOyBa€ 0COOJMBOIO 3HaueHHS. B 1ibomy
pasi mpu BUOOPI CTPYKTYPH Ta PEKUMY XapuyBaHHS HEOOXiTHO BpaxOBYBAaTH BIUIHB

TaKWX HETaTUBHUX YHMHHUKIB, SIK IJIBUIIEHI HEPBOBO-EMOIlIHI Ta (Di3UuHI
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NMepEeBaHTAKEHHS Ha TJI HECTIMKUX MapaMeTpiB JOBKULIA, IO MPU3BOIATH 0
MOCUJICHHS KaTa0o0J113My O1JIKIB, BITaMiHIB, IHIIIMX BaXXJIMBUX HYTPi€HTIB [1].

VY 3B’A3Ky 3 IIMM, MPIOPUTETHOTO 3HAUYEHHS HAOyBaIOTh XapyoBl MPOAYKTH 3
JOCTaTHbOIO ~ KOHIEHTPAI[IEID TMPUPOJHUX CIIONYK-aJlallTOTeHIB, ONTHUMAJIbHOIO
dhopMOr0 OTpUMaHHS AKUX € AieTudHi nooaBku. Y 3akoni 771/97-BP «IIpo ocHoBHI
MPUHITUIIN T4 BUMOTH JI0 O€3MEYHOCTI Ta SKOCTI XapUYOBHUX MPOMYKTIBY 32 PEIAaKIII€I0
Bix 16.01.2020 p. maHO Take BU3HAYECHHS: JIETUYHA J0OABKa — Xap4yOBHUM MPOAYKT,
KU «€ KOHIICHTPOBAaHUM J[KEPEIOM IMOXHBHUX PEYOBHH (Y TOMY YHCIHI O1JIKIB,
KUPIB, BYTJICBOJIIB, BITaMiHIB, MIHEpaJbHUX pPEUOBHH) abO0 IHIIMX PEYOBHUH 3
NOXXUBHUM a00 (i31070T1YHUM €(dEeKTOM; BHUTOTOBISIEThCA y (opMi  Karcyd,
MacTUJIOK, MITYJIOK Ta calmie, aMmmyJ 3 pIANHAMH, IUISIIOK IS KpameiabHOTO
JIO3yBaHHS YW B IHIMUX (opMax piAuH Ta/ad0 TMOPOIIKIB, NMPU3HAYCHUN IS
CIIOKMBAHHSI B HEBEJIMKUX BHU3HAYECHUX KUIBKOCTSIX; CIIOXKHBAETHCS SIK JOIIOBHECHHS
710 3BUYAHOTO XapyoBOTO PaIlioHy OKpeMo abo B KOMOIHAIIl 3 1HITMMHU XapYOBUMH
IPOYyKTaMU».

AJanToreHu — 1e NpUpOIHi 3aCO0H, AKI CTUMYIIOIOTH 3aXHUCHI CHIJIM OPTaHIi3My
JIIOJIMHU, TPUCTOCOBYIOTh HMOTO O 3MiH TOTO/AM, KOJHUBaHb aTMOC(HEPHOTO THUCKY,
MiABUIIYIOTh CTIMKICTh O CTPECiB, PI3WUHY i pO3yMOBY Mpane3aaTHICTh. MexaH13M
nii amanTOTeHIB — MIABUINCHHS 3arajibHOi Hecmenu@iyHoi OMIPHOCTI OpraHi3My
HEraTUBHOMY (IIKIJJIMBOMY) BIUTMBY (pakTopiB O10Jyi0Ti4HOI, (HI3UYHOT Ta XIMIYHOI
npupoau. [Ipemapatn BkazaHOi Tpynu CTBOPIOIOTH CTaH, 3aBISKH SKOMY OpTraHi3M
Kpauie aJanTyeTbcs 10 3MIH YMOB HaBKOJHUIIHBOTO cepefoBuiia. BinOyBaeTbcs
aktuBizaiis cuHtesy PHK 1 OinkiB, B pe3yibTaTi 4Oro MOCHIIIOIOTHCS BIJTHOBHI
npoiecu [2].

JIst CTBOPEHHS JIE€TUYHOT TOOABKHM aJanToOreHHOo1 /i 0OpaHo Takl CKJIaIHUKH:
IJIOAM TOPOOMHU, KOPIHb POJIIONU POKEBOI, JHCTA alllBaraHAH, KOPIHb COJOJKU Ta
OMaH BHCOKHH. 3A1HCHIOEMO aHaJII3 KOMIIOHEHTIB JJaHOT KOMITO3HMIII, sIKI BU3HAYaIOTh
il €EeKTUBHICTb.

[lnogu ropobuHM BXOAATH 1O CKJIAAy BITaMIHHUX 300piB, a TaKoOX

BHUKOPHUCTOBYIOTbH Impu 3dXBOPIOBAHHAX IMIJTYHKOBO-KHUIIIKOBOT'O TPAKTYy,

Conference proceedings 11



The current stage of development of scientific and technological progress February 2026

aTepOCKJIepo3l Ta TIMNEPTOHIUHIM XBOpOOi; KOPiHb POJIOJNM POXKEBOI Mae
3arajibHO3MIIHIOIYY Ta IMyHOMO/IYJIIOI0YY JI110; alliBaraHja — O0peThCs 31 CTPECOM,
MOJTIMIITYE TIaM'sTh, MIJBHINYE 3aXUCHI CHUJIM OpPraHi3My Ta HOpMami3ye (QYyHKIIIO
IMIUTOTOMIOHOT 3aJI03HM; KOPiHb COJOJKA — 3MEHIINY€E CTPeC; OMaH BHUCOKHH Mae
3arajJbHO3MIIHIOIYY o [4, 5, 6].

MoskHa 3poOUTH BUCHOBOK, IO JaHHUM 301p YMHUTUME MO3UTUBHMI BIUIMB Ha
BCl cuctemu oprasiB. [lis BCIX pOCIMH CHOpSMOBaHA Ha 3HIKEHHS CTpecy Ta
MiJBUIIECHHS OMIPHOCTI OpPraHi3My B HHUHIIIHIA CKJaaHid curyamii. OKpiM IbOTO,
Takui 301p MaTUMe PUBAOIMBUI BUTJIS Ta apoMar.

[IpomoHye€eThCS TAKUI KOMITOHEHTHHH CKJIaJ] Y IPOIIEHTHOMY CITiBBiHOIIICHHI:

® 100U 20pobuHU — 15;

® KOpIiHb podionu poxcegoi — 15;

e aweazanoa — 20;

® KOpiHb CONOOKU — 25,

® oMmaH eucoxkuu — 235.

IInoou 2opobunu € yHiBepcalbHUM NOJiBITaMIHHUM 3acobom [5]. o ckmamy
IUIOJIB BXOZSATh Taki ()€HOJIbHI CHONyKH, K ¢iaBoHonu (Big 20 mo 240 mr%),
anTomianu (Big 300 go 1500 mMr%), karexinu (6mm3bko 412 mMr%, a Takox ¢oJieBa
kuciota (Bix 0,18 mo 0,25 mMr%), kapotun (Bix 5 1o 12 mr%), Bitamiau C (Big 50 10
100 mr%,), B2 (8ix 0,05 no 0,08 mMr%), K (6mussko 0,4 mr%) ta E (Big 1 mo 5 mMr%).
KpiM mporo, pocivHa MICTUTh BUHHY, sIOJMydHy, IIABJIEBY, SHTapHy, 10 85 MT
ackopOiHOBOi KHCIOTH, Onu3bko 8 % 1mykpy, Bix 0,3 mo 0,6 % nyOwibHUX 1
NMEKTUHOBUX PEUYOBUH, MiHEpPaAJIbHI COMi Ta COUPT COPOIT.

Jlo ¢pnaBoHOIIB, AKI MICTATHCS B IUIOJIaX TOPOOMHM HalleXkKaTh 130KBEPIIITPHUH,
KBEPIIITPUH, CIHIPEO3U, PYTHH 1 MepaTUH. Y IUI0JIaX BHUABJICHI BITaMiHHU:
KapoTuHOinm (TeTparepneHoinn) — no 27 Mr% (a-kapotuH, -kapotu — 3,8 mr%,
Heo-B-kapotuH — 3,3 mr%, &-xapotun — 1,6 mr%, nomikomnin 1,4 mr%, yuc—
1 mpaHc-KPUNITOKCAHTUHU, 5,6-MOHOCGTIOKCU O-KapoTHHY, 5,6-MOHOENmoKcua [-
KapOTHHY, MyTaTOXpoM, PpiTodyiH, aypoXpoMm, 3eaKCaHTHH, JIIOTETH, BIOJTAKCAHTHUH)

Aweaeanda Mae 0e€31114 KOPUCHUX BIJIACTUBOCTEH, SIK1 MOSICHIOIOTHCS OaraTtum
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XIMIYHUM CKJIaJIOM TPAaBUIBHO 3aTOTOBIEHOTO POCIMHHOIT CUpOBUHU. Jl0 cKimay mi€i
POCIIMHU BXOJSATh aMIHOKHCJIOTH, CArlOHIHH, TJIKO3WIU, (DITOCTEPUHHM, aJIKaJIOilH,
3aJ1i30 Ta BiTadepuH A.

B ocHoBHOMY amiBaranja mMOKpally€ KOTHITHMBHI Ta BHKOHAaB4Yl (PYyHKIIII,
3MIITHIOE TTaM'siTh, YBary Ta MPUCKOPIOE peakiiro. Bitagepun A 3amyckae mporiecH,
0 CIPUSIOTH 3ano0ITaHHI0O YTBOPEHHS BTOPUHHUX BOTHUII ITyXJIMHHOTO POCTY
(metacrtaszu). Mixknapoane Bunanas World Journal of Medical Sciences nmosimommuiio
IpO KOPUCThH alllBaraHAM Ui JIKyBaHHS Ta 3amoOiraHHs TIMEPTOHIYHINA XBOpOOi,
NPOSIBIISIIOYN aHTHXOJIECTEPUHOBY JIif0, IO BIUIMBAaE HAa pPoOOTY M'A3iB cepis Ta
KpoBOHOCHHX cyauH [6]. [lacmbOoHOBa pOCIHMHA TMPOSBISE AHTHCTPECOBHM e(deKT,
3HIDKYIOUM ~ CEKPEIil0 HaJHUPKOBUX 3aJI03 TOPMOHAJILHOI PEYOBHUHH, IO
BUPOOJISIETHCS MPU CTPECOBUX cUTYyallisIX. [Haichkuii s)xypHan « KimiHiuHa MEeTUITTHAY
MICTUTh CTAaTTIO TPO KOPWUCTHh alllBaraHId, BOHA 3HWXKYE PUSHUK PO3BUTKY
JEPECUBHOTO CTaHy, TPUBOXKHUX PO3JAJiB, CYJIOMHUX TPOIECIB Ta MpoOjeM i3
3aCHMHaHHAM [7].

V' kopemnax i kopenesuwax conooku MICTUTbCS 110 23% TpUTEPHIEHOBHUX
CallOHIHIB: TJILMPU3UH, 110 TMPEACTaBIsse€ CO00I0 Kali€eBy 1 HATPIEBY CUIb
TIIIAPU3UHOBOI KUCIIOTH 1 KM HAJla€ COJIOAKOTO CMakKy KOpeHsM, 27 (hIaBOHOImIB
(JIIKBIPUTHH, JTIKBIPUTO3UM, 130JIKBIPUTHH, JIKBIPUTUTEHIH Ta 1H.), BMICT SKHX
nocsirae 4%, raoinupeTuHoBa (TnabpoBa) KucioTra, edipHa ofisf, achapari,
ackop6inoBa kucnora (mo 30 mr / 100 r), ripkoTH, TMITMEHTH, KaMmendl, CTepOinu
(cTeponu, BKJIIOYAIOUU OETa-CUTOCTEPOJI, cirMacTtepos), kpoxmaib (10 30%), Outku,
pi3H1 1tykpH [8, 9].

Kopenesuwe i xopeni omawmy eucoxoeo Mictath 1HymH (m0 44%) Ta iHmI
nojiicaxapuau  (IICEBIAOIHYIH, I1HYJEHIH), CMOJH, KaMmedb, COiAM  aJKaJoiiB,
CarlOHIHU, OpraHiyHi KHCIOTH i edipHy odito (10 4,3%), y ckiafi SAKoi € OIIUKIIivHI
CECKBITEPIICHOBI JJAKTOHM (JTAHTOJAKTOH, 130aJITaHTOJIAKTOH, TUT1APOATaHTOIAKTOH ),
aJIaHTOJI, MPOa3yJieH 1 a-TOKOhepo.

BBakaroTb, 1110 JiKyBaJIbHA i POCIMHU 3yMOBJICHA Te€JIECHIHOM a00 alaHTOBOIO

kamM$opor (aJIaHTOJAKTOHOM). BiH moJimninye TpaBieHHS; HOPMaTi3y€e MISIbHICTh
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TPaBHOTO KaHajy, peryioe oOMiH pedoBHMH. OMaH BHUCOKUN 30yIKye€ areTur,
MOJIIIIITY€E TPABJIEHHS, 0COOJIMBO MPU MOHMKEHIM KUCITOTHOCTI, PETYJIIOE€ CEKPETOPHY
(GYHKIIFO TUTYHKA 1 KAIIOK Ta CTUMYJIIOE 3arajibHUi OOMiH PEYOBHH B OpPraHi3Mi.

OCHOBHUMH [IIFOYMMH PEUOBHHAMHU poOionu podicesoi € (PEHONbHI CIOTYKHU:
dbeHonocmMpTy Ta iX TIKO3UAW: TUpo30u (n-riapokcudenineranon) — 0,25% i
camapos3un (pomionosun) — 0,51-1,39%; opraniudi KUCIOTH: IIaBieBa, SOJy4HA,
OypIITHHOBA, JHMMOHHA, TajloBa; METHJIOBUWA €Tep TaJloBOI KHUCJIOTH; TJIKO3UIU
KOPHYHOTO CIIUPTY: po3aBiH — 1-2,5%, po3apuH, po3uH; (hraBoHOiau: KeMmdepo,
acTparajiiH, 7-paMHO3U] KeMI(pepoy, TPULIMH, S-TIIOKO3U 1 7-TJIIOKO3U] TPUILIUHY,
POMIOHIH, POJIIO3HH, AllETUIPOJAITIH, 8-MeTHiIrepoaneTut; (aBoirHaH POIOJiH;
AyOuiIbHI pe4oBUHU MiporanoBoi rpynu — 15,9-20,25%; antpaxiHOHHU.

CupoBHHA MICTUTh TaKOX BYTJIEBOAM: TIIIOKO3Y 1 PpykTozy — 2,31%, caxapo3y
— 0,53%, cemorenTysno3y; TEPHEHOIAU: POUPUINH, PO3UPHUION; €PipHY OO —
0,8-0,9%, no ckiamy sIKOi BXOIATh KOPUYHUHN aNbJETiN, MUTPab, (EHITICTUIOBHMA
crupT, P-deHineTunamnerar; CTEpoinu: P-CUTOCTEPUH; alKalOiAv; MakKpo- Ta
mikpoenementu: K, Ca, Mg, Fe, Mn (P. p. — manranodin), Zn, Cu, Ti, S, Cl, Br, I,
Al, Mo, Se.

Jlanuit 30ip peKOMEH0BAaHO BKMBATH B BUTJISA/I HACTOSHKHU. 2 CTOJIOBI JIOKKH
300py 3aBaputd y 500 M1 OKpOIly, HACTOSITH Y 3aKPUTOMY IMOCYyHi TPOTAroMm |
rOJIMHU, TPOLIAUTH. AJANTOTeHHM TaKoX MOXXHA JOJAaTH Yy CKJIaa CMy3i.
PekoMenayeThcs mpuiiMaTté iX B OCOOJMBO CTpPECOBI Mepioau (JeKiibka AHIB abo
TUXHIB), @ IOTIM POOUTH HEBEJIUKY IEPEPBY.

BucHoBkH.

3axonu nmpo(UIaKTUYHOrO Ta 03J0POBYOTO XapuyBaHHs, B TOMY YUCI Y BUTJISAII
TIETUYHUX J00aBOK, B EKCTpPEMaJbHUX YMOBAaX J>KUTTEIISUIBHOCTI HaJI3BUYAWHO
BaXXJIMB1, 0COOJIMBO KOJU OUIBIIICTh HACENIEHHS Ma€ MOCTIMHUI MIKpOEIEMEHTHU,
BITAMIHHUN Ta  aMIHOKUCIOTHHM  nedirwur, HEIOCTAaTHE  HAIXOIKEHHS
MOJIIHEHACUYEHUX JKHUPHUX KHUCIOT Ta BITaMIHIB TPH BYIJIEBOJHO-)KHUPOBOMY
HAJUIMIIKY XapuyBaHHs. Taki XpoHi4yHi aedopmaliii romMeoctasy MNPU3BOAITH [0

3aKOHOMIPHOI'O 3HWIKEHHS PE3EepBHOr0 TMOTEHIIAly IMyHHHMX (BITaMIHHMH Ta
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aMIHOKHUCJIOTHUH JePiuTH) Ta HEUPOEHJOKPUHHUX (MIKpOEIEMEHTHHHN ediruT)
GyHKINA, 1O PI3KO MiJACHIIOITHECS (POHOBOK TOKCHYHICTIO CEpeoBHINA Ta
XapYOBHX MPOAYKTIB.

Tomy nikBigamiro AepIIUTY CHOJYK aJalTOreHHOi Aii JOUUIBHO peaii3yBaTH
aliMeHTapHUM HUIXoM. Lle moB’s3aHo 3 po3pOo0JIEHHAM 1 BUPOOHUIITBOM JIETUYHUX
100aBOK i3 ONTHMAJLHOK KOHIIEHTDALI€I0 PEYOBUH-a[allTOreHiB. IX IoCTiiiHe
HAJXO/DKCHHS B OPraHi3M JIIOJWHU TOCHIIIOE 3arajlbHO3MIIHIOBAJIbHI BJIACTHUBOCTI
OpraHi3Mmy, HIABHUIIY€E IMyHHUH 3aXUCT Ta CTIUKICTh OPraHi3My J0 HECHPHUSATIMBUX
30BHIIIIHIX BIUIMBIB.

CinmpcpKOrOCnoiapchka, JiKapchbka, TUKOPOCiIa CHPOBHHA, PO3MOBCIOHKEHA Ha
Tteputopii Ykpainu, € OaraTum JDKEpeloM  crHojiyk-ananTtoreHiB. HaykoBo
OOTpYHTOBaHMI BHOIp POCIMHHUX KYJIbTYp 1 CTBOPEHHS KOMIIO3MIIN I1JIbOBOTO
MPU3HAUYCHHS J1a€ MOXJIMBICTh PO3POOUTH PELENTypU HOBUX JIETHUHUX J00aBOK,

HAIoOiB, EKCTPAKTIB TOIIO JIJISl MATPUMAHHS 3aXUCHUX CHUJI OpTaHi3My.
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Abstract. Interactions between human and his environment, in terms of human internal space
protection and thus maintenance and retention of good health state, as well as prevention of
infective and non-infective diseases, are one of the global problems from ancient times. They
gained the extreme topicality in the last decade in Ukraine due to the intensive military actions.
Therefore, accomplishing the profound studies on search for the new natural sources to obtain the
food additives with various functional purposes, primarily the adaptogenous action, is of the utmost
importance.

Key words: Adaptogenes, herbs, food additive, innovations, composition.
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Abstract. This paper investigates methods for early detection of inter-turn short circuits in
stator windings of induction motors operating under reduced and asymmetric supply voltage
conditions. The influence of voltage variations and load changes on phase currents is analyzed for
different levels of winding damage. Based on experimental studies and mathematical modeling,
functional and statistical diagnostic criteria are developed using voltage and current vector
analysis. The proposed approach combines instantaneous parameter monitoring with statistical
data processing to improve the reliability and sensitivity of fault detection. The obtained results
demonstrate the effectiveness of the developed methods for identifying the initial stage of inter-turn
faults under both deterministic and random operating conditions.

Key words: Induction motor; inter-turn short circuit, stator winding diagnostics; voltage
asymmetry; phase currents; early fault detection, functional diagnostics, statistical analysis, power

supply quality.

Introduction.

Induction motors are widely used in industrial and technological systems due to
their simple design, high reliability, and low maintenance requirements. However,
stator winding faults, particularly inter-turn short circuits, remain one of the most
common causes of motor failure and unplanned downtime. In the early stages, such
faults often do not produce significant current imbalance and therefore remain
undetected by conventional protection systems.

Under conditions of reduced and asymmetric supply voltage, the accuracy of

existing diagnostic methods is further limited. Variations in power quality and

Conference proceedings 17



The current stage of development of scientific and technological progress February 2026

operating load significantly influence electrical parameters, complicating the reliable
identification of incipient faults. Therefore, the development of advanced diagnostic
approaches capable of detecting inter-turn short circuits at an early stage under
dynamic operating conditions is of considerable practical importance.

This study focuses on the analysis of voltage and current characteristics of
induction motors and the development of functional and statistical diagnostic criteria
to improve the reliability and sensitivity of early fault detection.

Materials and Methods

Damage to stator windings can be classified according to the type of faults as
follows: inter-turn short circuits - 85% (of which 95% occur in the end-winding
region), inter-phase insulation breakdowns - 11%, and insulation breakdowns to the
motor frame - 4%. When more than 40% of the turns in a stator slot are short-
circuited, current asymmetry occurs, which can be detected by most protection
devices against unbalanced operating conditions, resulting in the disconnection of the
induction motor from the power supply. Short circuits involving 2—15% of the turns
do not cause significant phase current imbalance, and the motor continues to operate
under normal conditions.

The main danger lies in the formation of short-circuited turns at the fault
location, in which induced currents generate additional heating of adjacent intact
turns. Under prolonged thermal exposure, the insulation of healthy turns undergoes
accelerated aging, eventually leading to severe failures, such as inter-phase short
circuits or ground faults.

An analysis of existing functional diagnostic methods for detecting inter-turn
faults in stator windings indicates that improving early fault detection remains an
important research challenge. Experimental studies were conducted to investigate the
influence of power supply voltage variations on phase currents for different numbers
of short-circuited turns in one stator phase winding. Based on these studies, methods
were developed to detect the initial moment of inter-turn fault occurrence under
voltage asymmetry conditions using voltage and current vector indicators and

statistical data processing techniques.
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The following relationship was established:
‘ra = f(KZU- ﬂW. F 'y Mmots K!oad)’
where

@ is the voltage asymmetry coefficient of the power supply network;
AW is the percentage of disconnected turns in the stator phase winding;

}?U is the supply frequency;

M,,0¢ 1S the motor shaft speed;

K, .. 1s the motor load factor.

This relationship enabled the development of new methods for monitoring the
occurrence of inter-turn faults based on instantaneous values of supply voltage
vectors and phase currents, as well as on statistical indicators.

To detect the initial moment of inter-turn faults using instantaneous voltage and
current vectors, criterion-based relationships were proposed between measured and
calculated values of supply voltage parameters, phase currents, supply frequency, and
motor speed. These relationships are based on the theory of random event sets and
elements of Boolean algebra.

The following sets of values were considered:

— the set of measured vectors of operating phase currents:

Lell), Le{L}, LelL); (1)

— the set of measured vectors of phase (line) voltages:

U,e{U,}, U, e{U,}, U e{U.}; (2)

— the set of supply frequency values:

i 3)

— the set of rotor speed values:
npom € {npom} ; (4)

— the set of coefficient values describing changes in the number of turns in stator

slots under inter-turn fault conditions:

Ky €{kun) - )
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The criterion relationships were defined for instantaneous operating conditions

under the following constraints:
fiic. = const; U,, Uy, U.= const; Hpor = CONSt.

The criteria for normal operation of the induction motor are expressed by the
following functions:

a) F(U,,U,,U.)={LL1}=U,/U,/U,
when U, #0,U, #0,U, # 0 corresponding to the true value (logical “17);

b) F({£,NL,}.{,NL, ) {LNL,})= {1011y ={L,NL, }/{,NL,} /{L.0L,)
when {7,N7,}.{1,N1,}.{I.NL,} correspond to the true value (logical “17), where

I,.1,,.1, are the calculated values of phase current vectors:

LapsLip>
Ly Ly Ly, =0 (U, Uy Uty frrco{Z0}) (6)
Here Z,, is the total complex impedance of the equivalent circuit in the i-th
phase.
The criterion for incomplete-phase supply voltage operation is defined as:
F(U,.U,,U,.)=10,0,0}={U,/U,}viU,/U.}. (7)
The criterion for phase break, incomplete phase connection, cable damage, etc.,
is defined by:

FAF (U, Uy Ul ) F(L Lo L) =(U, /U, /U ({L /Ly v AL L), ®)
where F(U,.U,.U.)={L1L1}=U,/U,/U, indicates the presence of nonzero phase
voltages, and F(/,.1,,1.)={0,0,0}={1,/1,}v{l,/1.} indicates the absence of current
in one of the phases.

Criteria for Detecting the Initial Moment of Inter-Turn Fault:

a) F(angbagc)z{lal’l} =Qa /Qb/gc

b) F({Z\ Ly} {2\ L, ) {1V L, 1) = {0.0,0) = {1\ L, ) VLN L, LA L, )
when the corresponding intersections represent the true value (logical “17).

Under conditions of random parameter variations, based on measurements of
line voltages, supply frequency, and motor speed, the parameters of the equivalent

circuit are corrected. Additionally, stationary intervals of the three-phase power
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supply system are determined under the following conditions:
M(I,) = const, M(I,) = const, M(I.) = const, M(U,) = const,

(Uy) = const, M(U,) = const, M(f) = const, M(n) = const. 9)

where M(I_), M(I,), M(I.) are the mathematical expectations of measured RMS

phase currents;
M(U,), (U,), M(U,) are the mathematical expectations of measured RMS phase

voltages;
M(f) is the mathematical expectation of the supply frequency;

M(n) MaTemaTuuHe CroiBaHHs BUMIpIOBAHUX 00EPTIB Bajia €JEKTPOABHUIYHA,

The magnitudes of complex phase currents in stationary intervals are calculated

as:
) |M{Um.eas all " |M{Umleas Bl " |M"-:Um.eas el
I =——"2 ] =—=="11 = —== 10
| rer:al 1Zrac | | rec bl Zyoe | | rec cl Zc | ( )
The magnitude of the complex impedance is calculated as:
. (24 jog)(ry+jxg)
e (rl NSI) (r_;*'ixz)"'(]’nﬂfn] ’ (1)
where:

%, x, are the stator leakage resistance and reactance;

r,, x, are the rotor leakage resistance and reactance referred to the stator;

7w, X, are the magnetizing circuit resistance and reactance;

s 1s the slip.

The slip is calculated as:
60-M(f}——Min)
= - (12)

1
2
60-M(f)

where 2p is the number of pole pairs of the induction motor.
The calculated magnitudes of complex phase currents are compared with the

mathematical expectations of measured RMS phase currents in stationary intervals.
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The difference between these values is used to determine the initial moment of
inter-turn short circuit occurrence in the stator winding.

Summary and conclusions.

This study proposes improved methods for early detection of inter-turn short
circuits in induction motor stator windings under voltage asymmetry conditions. The
developed approach, based on voltage and current vector analysis and statistical
processing, enhances the reliability of fault identification. The results confirm the
effectiveness of the method for timely detection of incipient defects and prevention of

severe motor failures.
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Anomauia. Y pobomi po3enAHYmMoO NUMAaHHA OOIPYHMYBAHHA O00AMKOBUX NOKA3HUKIE
PEMOHMONPUOAMHOCII  wecmepeHHux Hacocie mooughikayii HIII-K  2idpasniynoi  cucmemu
mpaxkmopa. Ilpoananizoeano 6niue KOHCMPYKMUBHUX MA eKCHAYamAayiiHux YUHHUKIE@ Ha
mpyoomicmkicms podim 3 GiOHOGNEHHS NPaye30amHoOCmi azpe2amy 8 YMOBAX PEeMOHMHO-
00cnye08youoi bazu pisHux pienie. Busznaueno, wo nopao i3 mpaouyiiHumMu NOKA3HUKAMU
HAOIUHOCMI OOYIIbHO 8PAX08y8amu 000amKo8i NOKAZHUKU PEeMOHMONPUOAMHOCHI, 30Kpemda
Koegiyieumu necko3’emHocmi ma oocmynnocmi. Hagedeno memoouxy ix pospaxyHky ma
pe3yibmamu  eKCHepUMEeHMAaNbHUX OO0CHIONHCEHb 3 BUBHAYEHHS MPYOOMICIMKOCMI 0eMOHMANCHO-
MOHMANCHUX POOIM Npu 8I0HOBIEHHI Npaye30amHocmi Hacoca besnocepednvbo Ha mpaxmopi FOM3
8080. Bcmanogneno, wo koegiyienm jneck03 €EMHOCMI MA€e OOCMAMHbLO BGUCOKI 3HAYEHHS, WO
C8IOYUMb NPO B8IOHOCHY NPOCMOMY BUKOHAHHA poOim nepuioi cmpamezii pemonmy. Pazom 3 mum
Koegiyicum oocmynHocmi demaneu npu NOBHOMY PO3OUPAHHI HACOCA 6KA3YE HA KOHCMPYKMUBHY
CKIAOHICMb 00CMYNY 00 pecypconimimyrouux eiemenmis. Ompumani pe3yiomamu Moxcyms oymu
BUKOPUCMAHT OJiA PO3POONIEHHS 3aX00i68 WO0O0 ZHUNCEHHS MPYOOMICMKOCMI peMOHMHUX pobim ma
niosuweH s egheKmueHoCmi mexHiuHo2o 00cy208y8ants cioponacocie HIII-K.

Kniouosi cnosa: ciopasniunuti Hacoc HII-K, cziopasniyuna cucmema mpakmopa,
PEMOHMONPUOAMHICMb, KOeiyienm J1e2Ko3 EMHOCMI, Koe@iyienm OO0CMYNHOCMI, DPeMOHMHA
MEeXHON02IUHICMb, MPYOOMICMKICIb, MeXHIUHe 00CTY208Y8AHHSL.

Abstract. The paper substantiates additional maintainability indicators of NSH-K
modification gear pumps used in tractor hydraulic systems. The influence of design and operational
factors on the labor intensity of restoring pump operability at different levels of maintenance and
repair facilities is analyzed. It is established that, along with conventional reliability indicators,
additional maintainability characteristics should be considered, in particular the ease-of-removal
coefficient and the accessibility coefficient. The methodology for their calculation is presented, and
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the results of experimental studies on determining the labor intensity of disassembly and assembly
operations when restoring pump operability directly on a UMZ 8080 tractor are provided. The
obtained values of the ease-of-removal coefficient indicate a relatively simple implementation of the
first repair strategy. At the same time, the accessibility coefficient of pump components during
complete disassembly reflects the structural complexity of access to resource-limiting elements. The
results can be used to develop measures aimed at reducing repair labor intensity and improving the
efficiency of maintenance of NSH-K hydraulic pumps.

Key words: NSH-K hydraulic pump, tractor hydraulic system, maintainability, ease-of-
removal coefficient, accessibility coefficient, repair manufacturability, labor intensity, maintenance.

Beryn.

[Tomanpmuii po3BUTOK 1 MiABUINEHHS €()EKTUBHOCTI T1ApaBIidYHUX IPUBOIIB
Oe3nocepelHbO TOB’SI3aHI 3 YJIOCKOHAJIEHHSM IX OCHOBHUX (DyHKIIOHAJIBHUX
enemMeHTiB. OJIHUM 13 TaKuX 0a30BUX KOMIOHEHTIB T1APOCUCTEM MOOUIBHUX MallluH
€ T1JpaBIIIYHI HACOCH IIECTEPEHHOTO THITY.

Cepen HuX HaWOLIBIIOr0 MOMMpPeHHS HaOyu Hacocu Mmoaudikarii HII-K, mo
3YMOBJICHO iX IiJIBUIIICHOIO JOBIOBIYHICTIO MOPIBHSHO 3 HacocamMu Mopau(ikariii
HIII-Y, 1 noSCHIOEThCA KOHCTPYKTUBHUMHU PIICHHSIMH 3 KOMIEHCAIII] paialbHOTrO 1
TOPIIEBOTO 3a30pIB B Kauar0yoMy BY3J1 Hacoca B Mpolieci oro podotu [1].

VY mporeci QyHKIIOHYBaHHS HACOCIB BHHHKAIOTh BIJIMOBH W HECIPABHOCTI,
CIOPUYMHEH] BIUIMBOM EKCIUTyaTallliHUX YHHHMKIB, 30KpEeMa arpecuBHICTIO
TEXHOJIOTIYHOTO CEPEJOBUINA, €0 BIOpaIiiHUX Ta yJAapHUX HaBaHTaXEHb, a
TaKOX MOPYIICHHSIMH PETIaMEHTY TEXHIYHOTO OOCIYTrOBYBaHHS YU MOTO HEMMOBHUM
BUKOHAHHSM [2].

3MEHIIeHHS] MaTepialbHUX BUTpAT 1 TPYJIOMICTKOCTI pOOIT, MOB’SI3aHUX 13
BITHOBJICHHSIM TIpaIe3/IaTHOCTI HACOCIB, O€3MOCEPEeIHBO 3AICKHTh BiJ PIBHS iX
peMonTonpuaaTHocTi. KijgbkicHa OIHKA II1€1 BJIACTUBOCTI 3AIMCHIOETHCA uepes
MOKa3HUKHU TPYAOMICTKOCTI BIJIHOBJIIOBAJbHUX POOIT 1 BU3HAYAETHCA CYKYITHUMU
BUTpATaMU TIparli Ta pecypciB, HEOOX1THUX ISl YCYHEHHS! HECIIPABHOCTI.

OCHOBHI TEXHOJIOT1YHI TPOIIECH BIJHOBJICHHS TMpale3aaTHOCTI TiAPOHACOCIB
JETATHHO BHCBITIEHO B poboTi [3]. V HIl aBTOpHM OOTPYHTOBYIOTH MOIIILHICTH
BUKOHAHHS PEMOHTHO-BIJIHOBIIIOBAJIbHMX 3aXOJiB Ha MIJACTaBl MPOBEICHOI
KUIBKICHOT OIIIHKM PEMOHTHOI TEXHOJIOTTYHOCTI JAeTajeil, 110 COpSIMOBAaHO Ha

M1BUIIEHHS PE3YIHTATUBHOCTI TEXHOJIOTTYHHUX MPOIIECIB PEMOHTY.
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Ha npakTuiil TparisitoTbCsl BUMAIKU, KOJIM HECIPABHOCTI T1JIPaBIIYHOI CUCTEMU
TpakTopa, MOB’s3aH1 3 MOPYIICHHSAM Ipale3gaTHOCTI TiIpoHAcOCca, MOXYTh OYyTH
yCyHEH1 Oe3mocepelHh0 Ha MaimuHi 0e3 HWoro aeMoHTaxy. Hampuknam, 1ie
CTOCYEThCS JIIKBIIAIl MATIKAHHS poO0YOi PIIUHU 3 Mij TIAPaBIIYHOTO pyKaBa. Y
noMiOHUX CHUTYyallisIX BiJHOBJICHHS TPAIE3AaTHOCTI TIAPOMPUBOLY TMOTpeOye
BUKOHAHHS YAaCTKOBHX JEMOHTaKHO-MOHTQ)KHUX OIEpaIiid, TPyJAOMICTKICTh SKHX
BU3HAYAETHCS IOCTYMHICTIO arperaTty, 0CoOJMBOCTSIMU BCTAHOBIICHHS T1JIPaBJIIYHUX
pYyKaBiB, iX MPOCTOPOBHM poO3TallyBaHHSAM Tomlo. OOCATr 1 CKIaIHICTh IUX pPOOIT
XapakTepu3yloTh  Taki  JOJATKOBI  IMOKAa3HUKU  PEMOHTOINPUJIATHOCTI,  SK
JIETK03’ €MHOCTI 1 IOCTYTIHICTb.

VY Ounbll CKIAQAHUX BUIAIKAX, KOJU TIAPaBIIYHUM MPUBIJI TPaKTOpa MOBHICTIO
BTpauae Mpale3aTHICTh, BUHHUKAE TOTpeda y MPOBEACHHI J1arHOCTYBaHHS JIJis
BCTAHOBJICHHS MPUYMH BIAMOBU. TPYJOMICTKICTh JIarHOCTHYHUX 3aXO/I1B 3aJI€KUTh
BiJl PiBHS KOHTPOJENMPHUAATHOCTI arperaTiB, HaAsSBHOCTI aJITOPUTMIB PECYpCHOTO Ta
3asBOYHOIO JIarHOCTYBAaHHSA 3 YpaxXyBaHHSAM XapakTepy BIIMOBU, a TaKOX BIJ
3a0€3Me4YeHOCTI BIAMOBIAHUME 3ac00aMU KOHTPOITIO. E(eKTHBHICTh BUKOHAHHS ITHX
MPOIEAYP OIIHIOETHCA KOE(IIIEHTOM KOHTPOJICHPUAATHOCTI, SIKUM HAJEXHUTh 0
JI0JIATKOBHUX MOKAa3HUKIB PEMOHTOTIPHUIATHOCTI arperary.

Sxio mo pesynbTaTaMm JIiarHOCTYBAaHHS BIAJOCh BHUSIBUTH, IO T1IPOHACOC HE
CIIpaBHUM, MPOBOASATHCA JAEMOHTA)KHO — MOHTaXHI pOOOTHM MOB’si3aHI 3 HOTO
3aMiHOK00. TpymOMICTKICTh JaHuUX poOIT Takok Oyne 0OOyMOBIIOBATHCH
KOe(]iIieHTOM JIETKO3’ €EMHOCTI.

3aTpadeHi TPYAOMICTKOCTI pOOIT JJjIsi TMPOBEACHHS JIEMOHTaXy 1 MOHTaXY
rigpoarperaTy 3 TpakTopa, I YCYHEHHs WOTO HECIPaBHOCTI, XapaKTepPU3YIOTh
JTIOJIATKOBI MOKa3HUKHA PEMOHTONPHUAATHOCTI TiipoHacoca. Ha choroHimHii 1eHb iX
KUTIbKICHA OIlIHKAa MPOBEJICHA HE JOCTATHHO MOBHO, IO HE JI03BOJISIE B TOBHINA Mipi
BU3HAUMTHUCS 3 3aX0JaMH, HANPaBJICHUMU Ha 3HUKEHHsI 00’ €MiB TIpalli CIF0CapiB IS
YCYHEHHsSI HECHpPAaBHOCTI TIAPOCUCTEMU TpaKTOpa, IMOB’SA3aHOI 3  BTPATOIO
Mpale3aaTHOCTI rigpoHacoca.

MeTo10 po60oTH € - OOTpYHTYBaHHS IiJIBUIIICHHS PEMOHTOINPUIATHOCTI HACOCIB
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HIII-K rigpaBiiyHOi CHUCTEMHU TpakTOpa, IUISIXOM KIJIBKICHOI OINIHKK JOJaTKOBHUX
MMOKA3HUKIB JIJIs1 3HUKEHHS TPYAOMICTKOCT] YCYHEHHSI HECITPABHOCTEH.

BukJ/iajieHHs1 0OCHOBHOT'O MaTepiaJry.

B oMy MOKa3HUKH TEXHOJIOTIYHOCTI TiJIpaBIIYHUX HACOCIB IIECTEPEHHOIO
TUITy P PEMOHTI MIAPO3AUIAIOTHCS Ha ONEPATUBHI Ta eKoHOoMiuHI. [Tpu nbomy, ciiz
BpaxyBaTH, IO JUIs BIAHOBJICHHSI TpAaIe3aTHOTO CTaHy TiAPaBIiYHUX HACOCIB
3aCTOCOBYIOTHCSI HACTYMHI cTpaTerii [4]:

1.BinHOBEHHS Mpane3aaTHOCTI T1APaBIIYHOTO HACOCY BUKOHYETHCS Ha 00’ €KTaxX
PEMOHTHO-00CIyTOBYIOUO1 0a3W TEpIIoro piBHS MiJ KEPIBHUITBOM MalcTpa
HaJaJ4yuKa; CIOJIM BIAHOCATHCS POOOTH MOB’SI3aHHI 3 3aMIHOIO0 HECIPABHOIO HAacoca
ab0 yCyHEeHHs MiATIKaHHS po00YO0l pIIUHU 3 arperary.

2.BigHOBIEHHS Mpale3aTHOro0 CTaHy TiIpaBiIi4YHOrO0 HACOCY IMPOBOJUTHCS HA
CHeIiaTi30BaHOMY  MIANPUEMCTBI  (3aCTOCOBYIOTHCSI TEXHOJOTIi MOTOYHOTO 1
KaliTaJbHOTO PEMOHTY TMpU T[OBHOMY pO30HMpaHHI TiAPOHACOCY, BUKOHAHHS
KOHTPOJIbHO-PETYJIIOBAIBHUX OIepalliif, BIJHOBJICHHs JeTajlel, CKJIaJaHHs Hacoca,
oOkaTka Ta BUIMPOOYBaHHSA), 3 3aly4YCHHSIM KBai()iKOBAHOTO TIEPCOHATY, IO
IIPOMIIIOB CHEIIaJIbHY MiITOTOBKY.

Jlna mepmioi ctpaterii Oiabin 1H(GOPMATUBHUM IMOKa3HUKOM Oyne KoedilieHT
nerko3’eMuocTi (K;), a ans apyroi crparerii koedinienT goctynnocti (K ), akui
Oyze BpaxoByBaTu 0€3MOCEPEIHBO JOCTYI A0 JAeTallel CIPsKEHb, iK1 00YMOBIIIOIOTH
BTpaTy Mpale3/1laTHOT0 CTaHy arperary.

KoedilieHT 1erko3’eMHOCTI pO3paxoBY€EThCs 32 BUpa3oM [4]:

K, =1-2lo ()
on
ne 1, - TPYyAOMICTKICTb JEMOHTa>KHO-MOHTaKHMX pOOIT IpPU BIJHOBJICHHI
Mpale3aaTHOCTI Hacoca, JIOA.-TO/L.;
AT, ~— BIAXWIEHHS TPYIOMICTKOCTI JE€MOHTaXXHO-MOHT&XXHUX pPOOIT Ipu

PEMOHTY Hacoca B MOPIBHSAHHI 3 €TAJIOHHUMH 3HAUYEHHSMH, JIFOJI-TO/.
Ominka  KoedilieHTa  JIETKO3 €MHOCTI  MpPOBOAMJIACh  HAa  OCHOBI

EKCIIEPUMEHTAIbHUX JOCIIPKeHb 110 BU3HAYEHHIO MOKA3HUKIB TPYJAOMICTKOCTI TIPH
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BIJIHOBJIEHH1 Mpale3aTHOCTI arperaty Oe3mnocepeaHbo Ha TpakTopi FOM3 - 8080.
PesynpTaTn crnocrepexeHb HABOAATHCS B (TabnuIll 1) 1 mpencTaBistoThCsl rpadiuHo

Ha (pUCyHOK 1).

Taboauus 1 - 3HayeHHs1 TPUBAJIOCTI PodiT MPU BIIHOBJIEHHI NMPaNe31aTHOCTI

rigpasiaiunoro Hacocy Ha Tpakropi FOM3 - 8080 nis1 mepuioi cTparerii

HaiimenyBanHs By poOiT TpuBamicTs poOiIT B XB. 3HavyeHHs KoedimieHTa

, .
T, AT, 1erko3’eMHocTi, (K )

1.Bin’enHanHs TiIpaBIiYHUX PyKaBiB

BiJl HAcOCy 11,5 3,2 0,72
2. Po3Oupanns 00JTOBUX 3’ €HAHD
KPITIJICHHS] HACOCY 12,4 3,6 0,71
3. JleMoHTaXx Hacoca 2,4 0,6 0,75
4. YCyHEHHs HECTIPaBHOCTI 18,2 5,3 0,71
Hacoca (3aMiHa MaHKeTH)
5. MonTaxx Hacoca 2,3 0,8 0,65
6. bontoBe KpiruieHHs Hacoca 12,5 3.8 0,70
7. IlpuenHanHs rigpaBIiyHUX PyKaBiB 11,8 3.4 0,71
Aemopcovka po3poboka

< 0,76 - Ui/ 3

=

€ 074 1 p72

S 072 - 71 71 0s 71

3 07V

[=]

£ 068 |

; 0,66 1 0,65

5064

2062

o

< 06 . . . . : . .

1 2 3 4 5 6 7

PucyHnok 1 - 3naueHHs koedilieHTa JIerk0o3’€MHOCTI 32 BUAaMHU poOiT npu
YCYHEHHi HeclIpaBHOCTI rigponacoca: I - Bio ‘conanns 2iopasniunux pykaeie 6io
Hacocy; 2 - Po3bupannsa 6onmosux 3’conanv Kpinaenns nacocy, 3 - [lemonmasic
Hacoca; 4 - Ycynennsa necnpasnocmi nacoca (3amina mansicemu), 5 - Monmaogic

Hacoca; 6 - bonmoege kpinnenns nacoca, 7 - [lpueonanns 2iopasniunux pykasise

Aemopcwvka pospodka
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AHami3 OTpUMaHHX pe3yJbTaTiB TOKa3ye, IO YCYHEHHS HECIPaBHOCTEH,
OB’ s13aHUX OE3MOCEePETHBO 3 3aMiHOI0 Hacoca abo YCyHEHHS HOTO po3repMeTh3allii
Ha TPaKTOpl HE BU3MBAE€ 3HAYHUX YCKJIAHCHb, TP BIHOBIECHHI Mpare3qaTHOCTI
TiIpaBIIYHOT CHCTEMH, IO TMIATBEPIKYETHCS JTOCTATHHO BHUCOKUM ITOKa3HHUKOM

KoeirienTa jerko3’eMHocTi - K, =0,65...0,75.

Jnis npyroi crpaTerii BiZHOBIECHHS MPAale3AaTHOTO CTaHy TiApaBIidYHIX HACOCIB

PEMOHTHA TEXHOJIOTTYHICTE MOKe OyTH omiHeHa KoedimienTom goctynHocTi (K ),

aKui  OyZe BpaxoByBaTH O€3MOCEPENHbO JOCTYyN IO JeTajled CHpSIKEeHb, SKi
06YMOBITIOIOTh BTPATY MPALE3IaTHOrO CTaHy arperaty. loro MoskHa po3paxyBaTH 3a
BHpa3oM [4]:

=1- & (2)
AN

e xi. - CyMa BCIX 3HATHUX JICTAJICH.

KinbkicHi 3HaueHHS KoedillieHTa JTOCTYIHOCTI JeTajli 3HaXOAThCs B IHTEpBai

0<K T <1. Hdns abcomtoTHO MOCTYMHHX AeTanei K = I, nms BaKKOIOCTYIHHUX
(6azoBux) nerameir K = 1/ xﬁl) , Koe(iIlleHT MOCTYIMHOCTI IS KOXHOI JeTall
HEpO3’€MHOr0 3’€aHaHHs npuiimMaerses K ;= 0.

He Baxkko Oaumty, 1m0 AaHui KoedilieHT Oyae 3aiexard BiJl IPUYUHHU BTPATH
Mpale31aTHOTO CTaHy arperarom, sika Oyae oOyMOBIIOBATH 00’e€M po30HpaIbHUX
poOIT Tpu HOro BIJHOBJICHHI. 3a JaHUMU PO3POOJICHOT CTPYKTYPHOI CXEeMHU
po36upannas Hacoca moaudikamii HII-K, mo6 moOpatncs mo miuaTuka-3amukada
Kauary4oro By3Jjia Hacoca HEOOX1THO 3HITH BICIM JieTaliel (BTyJIKa CTONOpHA, OOITH
KPITJICHHS KPUIIKH, KPUIIKAa BEPXHSA, PE3MHOBE YIIIJIbHEHHS, Kauyalouuil BY30J] B
CKJIa/i, MATHCKHA 0001Ma, IIeCTEepHsI BelleHa, IECTEPHS Bey4a). 3BIACH KOSPIIIEHT

JOCTYITHOCTI JIUTS TIJIaTUKa-3aMuKada ckiaaae - K 1= 0,13.

JlocTynm A0 BeJEHOI 1 Beay4doi IIECTEpPeHb Kadyalouoro By3ja MOTpPeOye 3HSITH

wicte aetaneid. Koedpimient nocrynnocti mns nux cknane - K, =0,17, mo Takox

BKa3ye€ Ha CKIIQJHICTh JIOCTYIy 10 InectepeHb. KoediieHT gocTymy A0 Kayaroyoro
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By3Ja Hacoca ckiaae K 7= 0,25.

Takum YMHOM aHami3 PEMOHTHOI TEXHOJOTIYHOCTI MIECTEPEHHOr0 Hacoca
moaudikamii HIII-K mokazas, mo koediieHT TOCTymHOCTI 0 AeTajed B Mpolieci

peMonTy 3Haxoauthes B iHTepBani K =0,13...0,25, mo Bkasye Ha KOHCTPYKTHBHY

CKJIQIHICTh JJI1 YMOB BiIHOBJICHHS HOTO Mpare3JaTHOro CTaHy.

[TokpatieHHsl MOKAa3HUKIB TEXHOJIOTIYHOCTI MPU PEMOHTI HACOCIB MOAMDIKaIi
HII-K moknuBe 3a paxyHOK 3acTOCyBaHHS CHEMiaJbHUX TMPHUCTPOIB, sIKi OyIyTh
MoJIeTIITYBaTH (DiKCaIlif0 Hacoca MPHU MPOBEIACHHI pPO30HpabHO-CKIIATATBHIX POOIT,
Ta 3a0e3nevyBaT X MeXaHi3alliio.

BucHoBkwu.

OTpumaHi pe3yabTaTH MPOBEACHUX IOCIIIKEHb IMOKa3yloTh, IO MOpsSA 13
TpPaIUIIHHUMU TIOKa3HUKAMH HAJIHHOCTI JOIJIILHUM € BUKOPHCTAHHS JOJAaTKOBUX
MOKA3HUKIB  PEMOHTOINpHUAATHOCTI  HacociB  moaudikarii  HII-K, 30kpema
KOe(QILIE€HTIB  JIETKO3’€MHOCTI, JOCTYNHOCTI Ta KOHTPOJENPUAATHOCTI, SKi
XapaKTepU3ylTh  TPYJOMICTKICTh ~ BHUKOHAHHS  JICMOHTOKHO-MOHTOKHHMX 1
J1arHOCTUYHUX POOIT.

Busnaueno, mo 3HaueHHs koedilieHTa Jerko3’eMHocTi mis HacociB HII-K

3HaxoAuThcs B Mexax - K, =0,65..0,75, Aki cBig4aTh HpO NOCTATHIA pPIBCHb

IMPUCTOCOBAHOCTI arperaty 10 BHUKOHAaHHS YacTKOBMX PEMOHTHHMX orepariii 0e3
MMOBHOTO JIEMOHTAXy 3 TPAKTOPA, IO O03BOJISE CKOPOTUTH OOCST MIATOTOBYHX POOIT
Ta yac BIIHOBJICHHS ITpalie31aTHOCTI.

AHaJi3 peMOHTHOT TEXHOJIOTTYHOCTI IecTepeHHoro Hacoca moaudikamii HII-K
MOKa3aB, 1110 KOedIieEHT JOCTYIMHOCTI JI0 JIeTajlel B IPOIIEC PEMOHTY 3HaXOJUTHCS B

mexkax - K, =0,13..0,25, mo Bkasye Ha KOHCTPYKTHBHY CKJIQJHICTh IJii YyMOB

BITHOBJICHHS HOro Mpame3JaTHOro CTaHy Ha CIeMiali30BaHUX PEMOHTHUX
HiAIPUEMCTBAX.

3anmpomnoHOBaHUM TIAX1J [0 KUIBKICHOI OINHKH JIOJaTKOBUX ITOKa3HUKIB
PEMOHTOIIPUIATHOCTI JIO3BOJISIE: MPOTHO3YBATH TPYJIOMICTKICTh BiTHOBIIOBAILHUX

po0iT, OOTPYHTOBYBaTM KOHCTPYKTHBHI pIlIEHHS TMpU MOJEpHi3allii HacoCiB,
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3MEHIIUTH TMPOCTOI MOOUIBHMX MaIllMH, ONTHUMI3yBaTH BUTpPATH Ha TEXHIYHE
00CITyrOByBaHHS Ta PEMOHT.

OTpumaHi pe3ynbTaTd MOXYTh OyTH BHUKOPHCTaHI MpU PO3pOOJIEHHI
IHTETpaJIbHOTO TOKa3HWKAa PEMOHTOIPHUIATHOCTI TipoarperariB Ta yAOCKOHAJICHHI

METOJIUK iX peCypCHOT0 Ta 3asiBOYHOTO J1arHOCTYBaHHS.
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MACHINING PROCESSES ON CNC MACHINE TOOLS

BUMIPIOBAHHA SIK OCHOBA E@EKTHBHOCTI BUPOBHUYUX ITPOLECIB 3D-
OBPOBKH HA BEPCTATAX 3 UIIK
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Ukraine, Odessa, Shevchenko Ave. 1

Hayionanvnuii ynisepcumem «Ooecvka nonimexuixkay,
Yrpaina, m. Ooeca, np. lllesuenxo, 1

Anomayia: Y cmammi po3enanymo poib 8UMIPIO8AHb K OCHOBHO20 YUHHUKA 3a0e3NeyeHHs
MOYHOCMI, AKOCMI Ma e@peKxmusHoCmi BUPOOHUYMBA 6 YMOBAX CYUACHO20 MEXHOLOIUHO20
pozeumky. Ocobnusy yeazy npudineno npoyecam 3D-o00pobku ma eepcmamax 3 YUCIO8UM
npoepamuum kepysauusim (HIIK), Oe memponociune 3abe3neueHHs BUHAYAE CMAOLIbHICMbL |
HaoditHicme  pes3yrbmamie 00pooxu. Iloxazano, wo 6nposaddcenHs YuPposux memooie
BUMIPIOBAHHS, CEHCOPHUX CUCMeM [ WMYYHO20 I[HMeNeKmy OOKOPIHHO 3MIHIOE CMPYKMypy
NPOMUCTI08020 KOHMPOIO, 3abe3neuyiouu nepexio 6i0 RICIAONEPaAyiiHuUx nepesipox 00
besnepepsrHoco monimopurney npoyecis. Ilposedero 02ensi0 cyuacnux 0ocnioxiceHsv y eanysi yupposoi
Mempooeii, BUHAYEHO KII0Y08I MEeHOeHYli - IHmezpayilo UMIPIO8AHb V 3AMKHEHe KepyB8aHHs
npoyecom, BUKOPUCMAHHA YUDPOBUX OBIUHUKIE Ma IHMENeKMYATbHUX CUcCmem Kaniopysawus. Y
pobomi 008e0eHO, WO BUMIPIOBAHHI BUCMYNAE OA3UCOM MEXHONIO02IUHO20 Npocpecy, CRPUAIYU
NIOBUWEHHIO MOYHOCMI, 3HUNCEHHIO eHEeP2OCNONCUBAHHSA MA ONMUMI3AYI] GUPOOHUYUX DilleHb Y
medncax napaouemu Inoycmpii 4.0.

Knrowuosi cnoea: sumiprosanns, memponoziune 3abesneuenns, 3D-oopooka, YIIK, yugpposa
Mempono2is, yupposutl OBIUHUK, WMYYHUL IHMeLeKm, MOYHICMb, eqheKMUSHICMb.

Abstract: The article examines the role of measurement as a fundamental factor in ensuring
accuracy, quality, and efficiency of production under conditions of modern technological
development. Particular attention is paid to 3D machining processes on computer numerical
control (CNC) machine tools, where metrological support determines the stability and reliability of
machining results. It is demonstrated that the implementation of digital measurement methods,
sensor systems, and artificial intelligence fundamentally transforms the structure of industrial
control, enabling a shift from post-process inspection to continuous process monitoring. A review of
contemporary research in the field of digital metrology is conducted, and key trends are identified,
including the integration of measurement into closed-loop process control, the use of digital twins,
and intelligent calibration systems. The study proves that measurement serves as the foundation of
technological progress, contributing to improved accuracy, reduced energy consumption, and
optimization of production decisions within the framework of the Industry 4.0 paradigm.

Keywords: measurement, metrological support, 3D machining, CNC, digital metrology,
digital twin, artificial intelligence, accuracy, efficiency.

Berym.

CyuacHe  BUpPOOHMIITBO  TiepexkuBae  ¢da3zy  1HTEHCHBHOI  LU(PPOBOL
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TpaHcopmarlii, B OCHOBI SIKOi JIGKHTh TOYHE, OIEpaTUBHE U JIOCTOBIpHE
BUMIPIOBaHHS. YMOBHU I100aIbHOI KOHKYPEHIIT Ta BUCOKOI BApPTOCTI TEXHOJIOTTUYHUX
IpOLIECiB BUMAraloTh HE MPOCTO (iKkcallli mapamMeTpiB, a CTBOPEHHS IHTErPOBAHOI
CUCTEMH YIPaBIIHHA SIKICTIO, /€ BUMIPDIOBAHHS € JIKEPEJIOM CTPATETIYHUX JaHUX
[Pfeifer, 2020, c. 12—15]. TouHicTh BU3HAYAE HAMIWHICTh MPOIYKTY, OC3MEKy HOTO
eKCIUTyaTallii, a TaKoXX EKOHOMIYHYy e(eKTHBHICTh MpoleciB BupoOHHITBa [De
Chiffre, 2019, c. 44].

Tenepimue MamuHOOYIyBaHHS Ta MPOMHCIOBICTH 3arajioM 0a3yloTbCs Ha
NPUHIIAIIAX BHUCOKOTOYHOI OOpoOKM, aBTOMarM3alii Ta IudpoBizaiii MnporeciB
[Moriwaki, 2019, c. 3—6]. 3 orsay Ha CTPIMKUN PO3BUTOK TEXHOJIOT1H, 30KkpeMa 3D-
0o0pobku Ha Bepctatax 3 UIIK, mutanHs metposioriyHOro 3abe3neyeHHs HaOyBae
cTpateriydoro 3HaueHHs [Denkena et al., 2020, c¢. 118—121]. TouHicTh BUMipIOBaHb
BU3HAYa€ HE JIMIIE SKICTh KIHIEBOT MPOAYKIIii, @ i piBeHb TEXHOJOTIYHOT TOTOBHOCTI
OiANPUEMCTBA 0 KOHKypeHTHoro BupoOHuuTBa [Korbicz, 2021, c. 27].
Ax 3aznauvae I'. beopn (Byrne, 2021), 6e3 HamiiiHuX BUMIPIOBaHb HEMOXKJIHMBO
peanizyBaTd 3aMKHEHE KEpyBaHHS BUPOOHWYUMH IUKJIAMHU, OCKUTBKH KOXKHE
pilieHHsT B HUGPOBOMY BHPOOHHUIITBI CIHUPAETHCS HA JaHI METPOJIOTIYHOIO
xapakrepy [1; 2, c. 52].

[Ipore mompu 3HAYHUNA HAYKOBUH TMOCTYI, PIBEHb METPOJIOTIYHOTO
3a0€3IeueHHs Ha 0araThoX MIMPUEMCTBAX HE BIAMOBIIA€ BUKIUKaM IIU(PPOBOi 100H,
1110 00YMOBITIOE aKTyaJIbHICTh JaHOTO JoCiipKkeHHs [Zlatev, 2022, c. 88].

Memoro oOocnioxycenns € BceOIlUHE OOIPYHTYBaHHS pOJII BUMIPIOBaHb SIK
OCHOBHOTO YHMHHUKA MIJBUIIECHHS €(QEKTUBHOCTI BHUPOOHHUYUX TMPOIECIB 1
TEXHOJIOTIYHOTO TMpOrpecy, a TaKoXX BU3HAYEHHS HAIpsMIB YJOCKOHAJCHHS
METPOJIOTIYHOTO 3a0e3MeyeHHs 3 ypaxyBaHHAM BuUMor I[Hayctpii 4.0; y3arajJbHEHHs
HAyKOBHUX MIAXOMIB 1 MPAaKTUYHHUX pIIIEHb HIOJ0 POJI CUCTEM BHUMIPIOBAHb Y
3a0e3MeYeHHl  TEXHOJIOTIYHOTO  Mporpecy W  TOYHOCTI, €(QEKTUBHOCTI  Ta
1HHOBaIlIHOTO TIOTeHITIaTy npolieciB 3D-00podku Ha BepcTaTax 3 UIIK y koHTEKCTI
nugpoBoi TpaHchopMallli MPOMHUCIOBOCTI, a TaKOX aHajl3 METOIB IHTerpaiii

METPOJIOTIYHOT'O KOHTPOJIIO Y ITU(PpOBE cepe1oBUIlC BUPOOHUIITBA.
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Tpaaumiiina cucTeMa METPOJIOTIYHOrO 3a0€3MeUeHHs OpieHTyBajacs Ha
MOoCT(PaKTYM-KOHTPOJIb, KOJU BHUMIPIOBAaHHS BUKOHYBAJIWCS IIICIS 3aBEPIICHHS
texHosoriunoi omepariii [[SO 230-1, 2012, c. 5]. IIpote B yMoOBax THYYKOTO
BUPOOHUIITBA, BUCOKOIIBUAKICHOI OOpOOKM Ta MIKPOTOYHOCTI TaKHil MIIX1J CTae
HenoctatHiMm [Denkena et al., 2020, c. 123]. Sk 3a3nauae Thompson (2020) moxuOxka,
sKa BUSBISIETbCS HAMPUKIHII TMPOLECy, MPU3BOAUTH A0 BTPATH PECYpCiB, dacy i
marepiany [25, c. 71]. CyuyacHa nipobJieMa ToJIITa€ y CTBOPEHHI 1HTEIEKTYyalIbHUX
BUMIPIOBAJIbHUX CUCTEM, SIK1 MPAIIOIOTh Y PEKKMI PEabHOTO Yacy, IHTerpyloThCs 3
kepyrounM moxayiem UIIK Ta 3mailiCHIOIOTH CaMOAIarHOCTHKY TOYHOCTI IPOIIECY.
Denkena & Biermann (2021) Ta Moriwaki (2019) 3BepTaroTs yBary, 1o 1ie norpeoye
00’ennanHs MeTpoiorii, IT-TexHomnoriil, ceHCOpUKM Ta MWTY4YHOro iHTENEKTy [19 , c.
14; 20; 5, c. 207].

B ocranne gecsatumiTrs umdpoBa METpoONIOTiss HaOyida HOBOTO 3HAYEHHS SIK
cxiagoBa koHnentii [aaycrpii 4.0 [BIPM, 2021, c. 9].

HNocmmkennss Dencker et al. (2022) mokazanu, mo y BupoOHunTBI 3 UIIK
om3pko 60 % mOXMOOK OOYMOBJICHI HEBIPHOI KOMIICHCAIIEID BUMIpPIOBaHb a00
HecTabUIBbHICTIO KamiOpyBanHs [Dencker et al., 2022, c. 134].

Y poborax Zhang & Lee (2023) po3risiHyTO BHKOPUCTaHHS IU(PPOBUX
JBIMHUKIB BEpCTaTIB AJIsl IPOrHO3YBaHHS BIAXUJIEHb Y PEKUMI peajbHOro vacy [27,
c. 411-415; 28]. Taki cucTeMu JO3BOJISIIOTH CUMYJIFOBATH TeMIlepaTypHi aedopmaiii,
3HOIIYBaHHS IHCTPYMEHTY Ta BIUIUB BiOparfiii.

Y CBiTOBI HayKOBiil JiTeparypl TMTAHHS BHUMIPIOBaHb SIK YWHHHKA
e(eKTUBHOCTI BUPOOHUIITBA po3risiaaroThes y mpansgx H. Pfeifer (2020), J. Korbicz
(2021), M. Zlatev (2022), a Takox yKpaiHCbKUX mocihimHukiB - B. I'puitoka, II.
Menbauuyka, I. Turapenka. HaykoBIl MIJIKpEC/IIOIOTh, 110 BHUMIPIOBAaHHA €
KIIIOYOBUM eyneMeHTOM cucteM sikocti ISO 9001 Tta 6a3or0 st ympaBiiHHS
KUTTEBUM LUKIIoM npoaykuii [Pfeifer, 2020, c. 96].

OkpemMo BUIUIAIOTHCS JOCTIKEHHS 111010 1udposoi metpodorii (BIPM, 2021;
NIST, 2022), sxi moBOASATh HEOOXIAHICTH MEPEXOay BiJ AaHAJIOTOBUX METOMIB JIO

kibepdiznuHux mIaTdopM, e pe3yabTaTh BUMIPIOBaHb OOPOOJISAIOTHCS B peaTbHOMY
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gaci [BIPM, 2021, c. 18; NIST, 2022, c. 7]. ¥ nyomikauisx G. De Chiffre (2019) Ta

R. Thompson (2020) noka3aHo, 110 TOYHICTh BUMIPIOBaHb O€3MOCEPEIHBO BILUIMBAE
Ha EKOHOMIUHY e(EeKTHUBHICTh MIANPUEMCTBA, a moxuOku monany 0,1 % MoXyTh
CIIPUYMHUTHU 30UTKH 110 5 % BiJ cOO1BapTOCTI NMpoAyKIlii [7, ¢. 59; 25, c. 83].

VYKpaiHChKI HAYKOBII TaKO aKTUBHO JOCIIKYIOTh ITI0 TeMAaTHUKY. 30KkpeMa, O.
I. JIsmenko (2021) Harojourye Ha HEOOXITHOCTI MEPEXOAYy A0 METPOJIOTTYHOL
ceptudikamii 3D-0061agHaHH Ta CTBOPEHHS HAIllOHAJIBLHUX €TAJIOHIB IS [MU(POBUX
BumiproBanb [16; 17 c. 44]. B. T'opaienko (2020) migkpeciroe, MO 1HTErparlis
CEHCOPHHUX CHCTEM KOHTPOJIO y BUPOOHHYMN ILHUKI JO3BOJIIE 3HHU3UTH TOXUOKY
reoMeTpuyHuX napamerpis aeraneit na 3040 % [11, c. 62].

Mixunapomui gocmigauku, Taki sk Fleischer (2018), Byrne (2021) ta Pfeifer
(2022), oOTpyHTOBYIOTH POJIb IITYYHOTO 1IHTEJIEKTY B aHaJ131 BUMIPIOBAJIbHUX JaHUX
- 30KpeMa, BUKOPUCTAHHS HEHPOHHUX MEPEX IS BU3HAYEHHS Jerpajiailii TOYHOCTI
BUMIpIOBaJIBLHUX CeHCOPIB [8; 9, ¢. 211; 1; 2, c. 74; 23; 24, c. 103].

MeTo10I0T1YHOI0 OCHOBOKO JOCHIDKEHHS € CHCTEMHHMM MiaXiJg A0 aHamizy
METPOJIOTIYHOTO 3a0e3MeUeHHs] Ta METPOJIOTIYHUX MPOIECIB, IO MOEAHYE METOAU
MOPIBHSUIBHOTO aHajizy (MeToa OIHKK IM(PpOBUX TEXHOJOTIM BHUMIPIOBaHb),
MaTeMaTUYHOTO MOJICTIOBaHHS (MOAETIOBAHHSA MOXHOOK 32 TIOMTOMOTOI0 ITU(POBUX
nBiHuKkiB) [Zhang et al., 2023, c. 420], cratuctu4Hoi OOpOOKM pe3yibTATIB
BUMIPIOBaHb 1 KOHTEHT-aHa13y myoOumikamiii crangaptie ISO (ISO 230 [c. 5-12],
ISO/IEC 17025 [2017, c. 6-9]), IEC, BIPM [BIPM, 2021, c. 22], a Takox
JOCJIIDKeHb MPOBIIHMX HAyKOBIIB Ta eKcmepTHe onmuTyBaHHs ¢axiBiiB 3 YIIK-
obnagHanHs. [ omiHKK €(eKTUBHOCTI BIPOBAKEHHS MU(POBUX BUMIPIOBAIBHUX
CUCTEM BHUKOPHUCTAHO METOAM TEXHIKO-€KOHOMIYHOTO aHali3y BIPOBAHKCHHS
nudposux cucteM [McKinsey, 2023, ¢. 18] Ta IH)XKEHEpPHOTO MOJICIIFOBaHHS.

OcHoOBHA YacTUHA.

EdexTuBHICTh CydyacHOTO BUPOOHUIITBA OE3MOCEPETHBO 3aJICKUTh BiJl TOUHOCTI
Ta HAJIHHOCTI BUMIPIOBAJILHUX MPOIECIB. Y TPaTUILIMHUX TEXHOJIOTIYHUX CXeMax
BUMIPIOBAHHS BUKOHYBAJIM KOHTPOJbHY (QYHKIIO. Y HUGPOBUX CHCTEMaxX BOHHU

CTaJIu €JIEMEHTOM yIIpaBJIiHHS, aHATITUKH Ta MporHo3yBanHs [Korbicz, 2021, c. 31].
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CyuacHi  BHPOOHWYI  TIANPUEMCTBA  BOPOBAKYIOTh  aBTOMAaTH30BaHI
BUMIpIOBaJIbHI KOMIUIEKCH, ski B3aemoiioTh 13 CAD/CAM/CAE-cucremamu,
CTBOPIOIOUM €auHUN TUPOoBU KOHTYp AaHuX. lle mae 3mory y peampbHOMy dHaci
BIJICTE)KYBATH BIAXWJICHHS, TPOBOJIUTH aJaNTUBHE PEryJitoBaHHS Ta hopMyBaTu 6a3u
JaHUX 711 MAITMHHOTO HAaBYAHHS.

Po3Butok nm¢ppoBoi MeTpoJIorii Bif0YBaeThCS B KUTBKOX HaIpsiMax:

1. InTesekTyabHi ceHCOPH 3 QYHKIIIEIO CaMOKaIiOpyBaHHS,

2. MepexeBi BUMiproBaJibHi cucreMHu, iHTerposati B loT-apxiTekTypy;

3. BipryajbHi BuMipOBaHHS uepe3 LIHUPPOBUX JBIMHUKIB BUPOOHUYMX

MIPOIIECIB;
4. Binnanena Bepudikalis Ta TpacyBaHiCThb 3a JOMOMOIOI0 OJOKYEHH-
TEXHOJIOT1M.

3aBAsKM IUM 1HHOBAIisIM BUMIPIOBaHHS CTa€ JPKEpPEIoM Belukux nanux (Big
Data), mo 103BoJsi€ MPOTHO3YBATH TEXHIYHHWM CTaH OOJaJHAHHS, 3MEHIITYBAaTH Yac
mpocToiB 1 BTpatu pecypciB. 3a ganumu McKinsey (2023), mignpuemcTBa, SKi
BIPOBAIWIIH MIU(PPOBI CUCTEMHU KOHTPOJTO SIKOCT1, CKOPOTHIIN BUPOOHUY1 JeheKTH Ha
27 % 1 miABUILMAIM TPOIYKTUBHICTH HA 18 % [18, c. 21].

VY KOHTEKCTI YKpaiHCHKOTO BUPOOHUIITBA BAXKJIWBO HATrOJOCUTH Ha POJIi
nepxkaBHoi Metposioriunoi cucremu (JICMY) y cranpmapTtu3zaiii BUMIPIOBaHb 1
rapmoHizamii 3 MikHapogHumu HopMmamu ISO/IEC. IlpoGaemoro 3anuiiaeThbes
HEJIOCTATHsSI aBTOMATH3allisl BUMIPIOBAIBHUX TMPOIECIB, MO CTPUMYE €(PEKTUBHICTH
YIPaBIIHHS SKICTIO.

BumiptoBannss B cucremax 3D-o0poOKHM BHUKOHYIOTH HE JuIIe (YHKIIIO
KOHTPOJTI0, a ¥ yIpaBiiHHA. Y mpolieci 00poOKHU JaH1 MPo MOJI0KEHHS, TEMIIEpaTypy,
BiOpalii Ta 3HOUIEHHS 1HCTPYMEHTY nepenaroThcs 10 Onoky kepyBanHs UIIK, ne
AITOPUTMH MAIIMHHOTO HAaBYaHHS KOPUTYIOTh TMapamMeTpu oO0epTiB, Mojaadi Ta
rmbunn pizanHs (Denkena & Biermann, 2021). Taki cuctemu Bimomi sik Tool
Condition Monitoring (TCM). Ix noejHanas 3 METPOJIOriYHUMH JAHUMHU 3a0€3Medye
TOYHICTh TTO3UIIIOHYBAaHHS B MEXaX MIKPOHIB HaBITh MPHU CKIIATHUX TpaekTopiax 3D-

moaenei [3, c. 209; 5].
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Texnomnoris Digital Twin € HOBUM IiIXOJ0OM JI0 METPOJIOTIYHOIO 3a0€3MeUeHHS
(Zhang et al., 2023). Mogaens Bepctata 3 UIIK, cTBOpeHa y uudgpoBoMy cepeaoBUIIT,
J03BOJISIE BIATBOPHUTH TPOIEC OOPOOKM 3 ypaxyBaHHSIM YCiX JDKEpen TMOXHUOOK -
TemnepaTrypu, JIo@dTiB, KoJuBaHb, iHepiii [27, c¢. 417; 28]. Lludposi ABIWHUKU Y
METPOJIOTIi CTal0Th 3aCO00M BIPTYaJIbHOr0 KAJIOPYyBaHHS, 110 CYTTEBO CKOPOUYE
4yac MpoCTOiB 00JIaJHAHHS.

3a0e3reueHHsT TPAcOBAHOCTI BHUMIPIOBaHb - KIJIHOYOBA YMOBa IHTErparii
MIPOMUCIIOBUX CUCTEM Y rio0anbHi JaHioru nocradanb. Ctannapta ISO/IEC 17025
[2017, c. 8] i VDI/VDE 2617 [2011, c. 14] BU3HauyalOTh NpaBuia KaaiOpyBaHHS
KOOpAWHATHUX BuMiptoBaibHuX MammH (CMM) 1 cucrem xkontposmo YIIK-
oOJyiagHaHHS.

Ax migkpecmoe Pfeifer (2022), cTBopeHHsS «UHMGPOBUX METPOJIOTIUHHUX
cepTu(dikaTiB» 103BOJIAE 3/1MCHIOBATH aBTOMATHYHY BaliJallil0 JaHUX Yy XMapHHUX
cepenoBumax [23; 24, c. 111].

[HTerpariis MalIMHHOTO HABYAHHS Y METPOJIOTIIO 3a0€e31euye MosiBy CUCTEM self-
calibration, 31aTHUX CaMOCTIMHO BHABIATH BiaxwieHHs. Hampukman, cuctema
«Heidenhain KGM 281 BUKOHY€E aBTOMaTUYHY KOMIIEHCAIIIIO MO3UIIIMHUX TOMHUIIOK
3a IOTIOMOTO¥0 3aMKHEHOTO ITUKITYy 3BOpOTHOTO 3B 513Ky [Heidenhain, 2022, c. 5].

B Vkpaini HaykoBI [MOCHIIKEHHS Yy I Taidy3l akTUBHO IPOBOJSATHCS B
[HcTUTYyTI TpobGaeM TouHoro MmammHOOyayBanHs HAH VYkpainum, KIII im. Irops
Cikopcekoro ta HarionanbHOoMy yHIBepcuTeTi «JIbBiBChbKa mojiTexHika». Pobotu
ITaxomoBa 0. A. (2022) npucBsiueHl cTaHAapTH3allll BUMIPIOBaHb JJI1 aJMTUBHUX
texnosori, a Kymmaii 1. B. (2023) [15; 162] ananizye BUKOpUCTaHHS HU(POBUX
BHUMIPIOBaHb Yy Mpoliecax BIAHOBIEHHS aeTaneil Ha Bepcrarax 3 UIIK.

PesynpTaTn  mochimKeHHsS  CBig4aTh, IO HUGPOBI3AIS BUMIPIOBAIBLHUX
MPOIIECIB MiABHUIIYE e(hEKTUBHICTh BUPOOHUIITBA 3aB/ISIKU:

-CKOpPOYEHHIO Yacy KoHTpouto Ha 3040 %;

-3HWKEHHIO MOXUOOK KaniOpyBaHHs Ha 25 %);

-3MEHILEHHIO eHeprocnoxuBanHs Ha 10—15 %;

-TI1JIBUIIICHHIO CTaOUIBHOCTI MPOLIECIB Yepe3 MPEUKTUBHY J1arHOCTHKY.
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BaxxnuBoro nepeayMoBoro € GopMyBaHHS €IMHOTO METPOJIOTIYHOTO MPOCTOPY,
e pe3yibTaTd BHUMIPIOBaHb Yy PI3HUX KpaiHaX 1 Taly3sX BHU3HAIOTHCS
ekBiBasieHTHUMHU. CaMe ToMy MixkHapoaH1 opranizauii - BIPM, ISO, EURAMET -
BIIITParOTh KJIFOYOBY POJIb Y CTaHAapTHU3allll IUGPOBOT METPOJIOTTI.

OTxe, BUMIPIOBAHHS € HE JIMIIE TEXHIYHOIO MPOLEAYyporo, a (pyHIaMeHTOM
TEeXHOJIOT1YHOTO po3BUTKY [Pfeifer, 2020, c. 5], 0CHOBOIO TEXHOJOTIYHOTO TIPOTPECY,
a/pke TOYHICTh BH3HAYa€ MOXIMBICTH 1HTErpalii BUpPOOHHUIITBA B HUPPOBY
eKOHOMIKY. Y 100y 1udpoBOi €KOHOMIKM BOHU CTAalOTh OCHOBOIO YIIPABIIIHHS
AKICTIO, pecypcaMu ¥ 1HHoBalisamu. Ilepexin mo nmudpoBOi METPOJIOTII Ja€ 3MOTY
IHTerpyBaTH BCl1 €TalnM BUPOOHHUIITBA - BiJ MPOEKTYBaHHSA 10 EKCIUIyaTallli - B
€IMHUHN 1HTENIeKTyalbHU Ta iHGopMaliiiHuil KoHTYp nanux [BIPM, 2021, c. 30].

Po3Butok BUMIipIOBaJTBHHIX TEXHOJIOT1H BHU3HAYaTHME piBEHB
KOHKYPEHTOCTIPOMOYKHOCTI MPOMHUCIIOBOCTI Ta €()eKTUBHOCTI BUPOOHUYMX TPOIIECIB
y HaOJIMKY1 TECSTHITITTS.

Metoau 1udpoBoi MeTposorii 3abe3neuyroTh Oe3NepepBHUN KOHTPOJb Y
PEXHUMI PEAbHOTO Yacy, 0 MiABUILY€e ePpeKTUBHICTh 3D-00poOKH.

TexHoJIOr1T IITYYHOTO 1HTENEKTY, HU(poBUX ABIMHUKIB Ta I0T popMyrOTh HOBY
napagurmy - Metrology 4.0, y sKili BUMIpPIOBaHHSI CTa€ €JIEMEHTOM KEpyBaHHS
[Fleischer, 2018, c. 218].

BucHoBku. Y X011 nociipkeHHs 0yJd PO3IJISIHYTI TEOPETUYHI Ta MPUKIAIHI
aCmeKTH METpoJoriyHoro 3abe3medeHHs mporeciB 3D-o0poOkm Ha Bepcrarax 3
YUCIOBUM TIPOTPAMHUM KEpPYBaHHAM VY KOHTEKCTI IHQpoBoi TpaHchopmairii
npomuciaoBocTi. IIpoaHanizoBaHo cyd4acHI WiaXoad A0 IUEGPOBOI METPOJIOTII,
iHTerpaiii BUMIPIOBaJbHUX CHCTEM Yy 3aMKHEHI KoHTypu kepyBaHHs UIIK,
3aCTOCYBaHHS TEXHOJOT1I 1udpoBoro apiiiHuka, cucteM Tool Condition Monitoring
Ta aNrOpUTMIB MITYYHOro iHTeNeKkTy. OKpemy yBary NpUIiICHO MIXKXHAPOIHUM
cragnaptam [SO 230, ISO/IEC 17025, VDI/VDE 2617 Ta ix poni y 3a0e3nedeHH1
TPaCOBAHOCTI ¥ IOCTOBIPHOCTI BUMIPIOBAHb.

Byan orpumani pesynpTaTd, 10 MIATBEPKYIOTH BHU3HAYAIBHY POJb

BUMIPIOBaHb K OCHOBU €(EKTHMBHOCTI BHUPOOHUYHMX IpolieciB. BcraHOBIEHO, 110
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udposizaiiss METPOJOTIYHOTO 3a0€3MeUeHHs] J03BOJIIE CYTTEBO  IJBHUIIUTH
TOYHICTh MO3UIIIOHYBaHHA Ta CTaOUIbHICTH 3D-00po0KH, CKOPOTUTU Yac KOHTPOJIIO
Ha 3040 %, 3MeHmMTH MOXUOKK KamiOpyBaHHsA 10 25 %, 3HU3UTH PIBEHb
BUPOOHMUUX AedekTiB 10 27 % Ta 3a0e3nednTH eHeproepeKTUBHICT, BUPOOHUIITBA
Ha piBHi 10—-15 %.

JloBeeHo, 10 1HTErpallisi BUMIPIOBAILHUX CUCTEM Yy IMGPOBE CEPEIOBUIIE
BUPOOHUIITBA TpaHCPOpMye iXHIO (PYHKIIIIO BijJ MiCIsSONEpaIiifHOr0o KOHTPOIIO 10
IHCTPYMEHTY  TPOTHO3YBaHHs,  QJalTUBHOTO  KEpPyBaHHA Ta  MPUUHSATTS
YIPaBIIHCHKUX pilieHb. [{udpoBi ABIMHUKK Ta 1HTEIEKTyalbHl aJIrOPUTMHU aHATI3Y
JaHUX CTBOPIOIOTH mepeayMoBHu (opmyBaHHs mapaaurmMu Metrology 4.0, y mMexax
AKOI BHUMIPIOBAaHHS CTa€ ICHTPAJbHUM €JIEMEHTOM KiOep(i3uyHOi BUPOOHHUOT
CUCTEMH.

OTxe, pe3yiapTaTH IOCIIHKEHHS MIATBEPIKYIOTh, L0 MOAAIBIINNA PO3BUTOK
MaIIMHOOYyBaHHS O€3MocepeIHbO TMOB’S3aHUI 13 YJOCKOHAJICHHSIM LU(POBOT
MeTposiorii, BrnpoBapkeHHSAM self-calibration (camokamiOpyBajlbHMX) CHCTEM Y
MaIIMHOOYyBaHHI YKpaiHM Ta TapMOHI3All€l0 HallOHAIBHUX CTaHAApTIB 13
MIKHApOJIHUMH BUMOTaMH, 110 3a0€31MeUUTh MiABUINEHHS KOHKYPEHTOCTIPOMOKHOCTI

BUPOOHUIITBA B YMOBaX I100aIbHOT IU(PPOBOT EKOHOMIKH.
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Abstract. The paper presents an approach to designing the architecture of a web application
for foreign language learning with the integration of GPT models. A client-server architecture is
proposed, with a clear separation of functional components and a dedicated service module for
interacting with the OpenAl API. Intelligent features have been implemented, including the
generation of explanations, hints, educational dialogues, error correction, and personalized
recommendations. Additionally, support for speech-to-text and text-to-speech technologies has been
integrated to enhance the interactivity of the learning process. The presented solution demonstrates
the effectiveness of using large language models as a component of modern educational web
platforms.

Key words: web application, software architecture, large language models, GPT, OpenAl
API, e-learning, React, Next.js, NestJS.

Anomauia. Poszenanymo nioxio 00 NPOEKMYBAHHA aApXimeKmypu 6e03acmocyHKa OJis
susueHHs iHo3eMHOi mosu 3 inmeepayicto GPT-molenel. 3anponoHo8aHo Kii€HM-cepeepHy
apximekmypy 3 PpPO3MENCYBAHHAM (DYHKYIOHANIbHUX KOMNOHEHMIE MAa GUOLIEHHAM OKPEeMO20
cep8icho2o Mooys ons 83aemooii 3 OpenAl API. Peanizosano inmenekmyanvhi @yHkyii cenepayii
NOsICHEeHb, NIOKA30K, HABYANbHUX OIAN02ci8, GUNPAGIEHHS NOMUIOK MAd NepCOHANI308AHUX
pekomenoayit. J[o0amKkoso enposadiceno niOmpumKky mexnoaozit speech-to-text i text-to-speech,
Wo niosuwye IHMEPAKMUSHiCmes HAguaAIbHO20 npoyecy. I[Ipedcmaesnene piwieHHs OeMOHCMpYe
epexmugnicmy BUKOPUCMAHHA BETUKUX MOGHUX MoOenell 5K KOMNOHEHmMA CYYACHUX OCBIMHIX
sebniamaghopm.

Knrwouosi cnosa: 6e63acmocyHok, apXimekmypa npocpamHo20 3a0e3nedeHus, GeuKi MO6Hi
mooeni, GPT, OpenAl API, enexmponne nasuanus, React, Next.js, NestJS.

CyuacHi iHopmMmariiitHi cucteMu Ta BeOIiaTopMu aKTUBHO TPaHC(HOPMYIOTHCS
MiJ] BILIMBOM PO3BHUTKY TEXHOJOTIH MTY4HOTO iHTENEKTy. OCOOIMBY POJIb Y IIbOMY
mporieci BiAIrparTh BeluKi MOBHI Mojeni (LLM), siki 103BOJISIOTH peatizoByBaTH
IHTEJIeKTyaJIbH1 (PYHKIIIT reHepallii TeKCTOBOIO0 KOHTEHTY, aJalTHBHOI B3aeMO/IIT Ta

HiATPUMKH KopucTyBaua [1, 2]. HaiiG11b111 nepcrneKTHBHUM HAIPSIMOM 3aCTOCYBAaHHS
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TaKUX TEXHOJIOT1 € CTBOPEHHS HU(PPOBUX OCBITHIX CUCTEM, 30KpeMa Jisl BUBYCHHS
1HO3EMHHUX MOB, JI€ BAXJIMBUMH € MEPCOHANI3aIllsl, IHTEPAKTUBHICTh Ta (HOPMYBaHHS
MOBHOI MPAKTUKH [2].

AHTJiCbKa MOBa BHUCTyINA€ TIJI00AJbHUM 1HCTPYMEHTOM MpodeciitHol
KOMYHIKaIii Ta KIIOYOBUM YMHHHUKOM JOCTYMY JO CyYaCHUX TE€XHIUYHUX 1 HayKOBHUX
pecypciB. lle dopmye monuT Ha edEKTHBHI OHJIAMH-IHCTPYMEHTH, SKI 37aTHI
3a0€3MeUNTH aIaTUBHE HABYaHHS HE3aJICKHO B MICIIS IepeOyBaHHS KOpUCTyBaya.

Metoto poOOTH € TPOEKTYBaHHS apXITEKTypH Be03aCTOCYHKA JJII BUBYCHHS
1HO3eMHO1 MOBH 3 1HTerpaiieto GPT-mMonenelt Ta peanizailis OCHOBHUX KOMITOHEHTIB
CHUCTEeMH, IO 3a0e3MeuyloTh IeHepallil0 HaBYajJbHOIO0 KOHTEHTY, aHaji3 BIAMOBIACH
KOpHCTyBaya i popMyBaHHS NEPCOHATIZ0BAHUX PEKOMEHIAIlIH.

ApXiTeKTypa cUCTEMH NOOYyJOBaHA 3a KIIEHT-CEPBEPHUM MPUHIHUIIOM, IO
J03BOJISIE  pO3MEXKyBaTu 1HTep(EcCHy Ta cepBepHy JIOTIKYy, 3a0e3mednuTH
MacITabOBaHICTh 1 CIPOCTUTH CYMPOBIJ MPOrpaMHOro npoaykry [3-5]. Kimentcbky
YacTUHY peaizoBaHO 3 BHKOpucTaHHsIM React Ta Next.js, mo 3a0e3nedye
IIBUKOII0, ONTHMI30BaHE PEHACPYBAHHSA CTOPIHOK 1 MIATPUMKY aJalTUBHOTO
nuzaiiny. CepBepHa uacTMHa po3poOsieHa Ha 0a3i NestJS 13 BUKOpPHUCTaHHSIM
TypeScript, mo0 M03BOJWIO 3aCTOCyBaTH MOMYJIBHUN MiAXiA A0 TOOYIAOBH
MIPOTPaMHOI CHCTEMH Ta 3a0€3MEeYNTH CTPYKTYPOBaHY peati3allito 013HEC-JIOTIKH.

Jlnist 30epiranHsi 1aHUX BUKOPHUCTAHO pesisiliny 6a3y nqanux MySQL, a noctyn
1o Hei peamizoBaHo 3a gornomororo ORM TypeORM. Takuit miaxiJ A03BOJISE
3a0€3Ne4YuTH LUICHICTh JaHMX, HIATPUMKY MIrpaliid Ta CHpOILye TOJajble
PO3LIMPEHHS CTPYKTYypH 0a3H.

KitouoBuM eneMeHTOM apXiTekTypu € MoayJb iHterpamii GPT-monenen, sxuit
peanizoBaHO K OKpEMUN CEpBICHUI KOMIIOHEHT CepBEpHOI yacTUHU. BiH Binmosinae
3a (popmyBanus 3amutiB 10 OpenAl API, koHTpons mapameTpiB reHepaiiii, 0OpoOKy
BIIMIOBIJIEW Ta aJanTaiiio pe3yibTaTiB BIAMOBIAHO 0 HaBYaJIbHUX NOTPEO
KOpUCTyBaua. BujauieHHS Takoro MOJyJii B apXIiTEKTypl CHUCTEMHU JO3BOJISIE
130JTIOBATH JIOTIKYy pOOOTHU 31 MITYYHUM 1HTEICKTOM, MiABUIIUTH THYYKICTh CHCTEMHU

Ta 3a0€3[eYnuT MOYKJIMBICTH 3aMIHA a00 OHOBJIEHHSA MOJedl Oe3 3MIH OCHOBHOIO
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(yHKITIOHATY 3aCTOCYHKA.

Ha ocHoBi inTerpoBanoi GPT-moneni peanizoBaHo Taki (PyHKIIIOHAJIbHI
MO>KJIUBOCTI:

o TCHepallis MOSICHEHb TPaMaTHYHUX KOHCTPYKITiH 13 MPUKIIaJJaMU B KOHTEKCTI;

o (opMyBaHHS MMiIKa30K Ta KOMEHTApPIB IO TECTOBUX 3aBJIaHb;

e BUNPABJICHHS MOMWJIOK y BIAMOBIASX KOPUCTYyBava 3 MOSICHEHHSIM MTPUYHH;

« TCHepallis A1AIOTOBUX CIIEHAPIIB JJI1 PO3BUTKY PO3MOBHOI MPAKTHUKH;

o (opMyBaHHS TEPCOHANI30BAHUX PEKOMEHIAINA IIOA0  HABYAJLHOTO

MapIIpyTy.

Jns migBUIIEHHS €(QEKTUBHOCTI MOBHOI MPAaKTHUKHU JOJATKOBO I1HTETPOBAHO
TeXHOJIOT1i speech-to-text Ta text-to-speech, 1o 103BONSAIOTH peanizyBaTH BIIPaBH Ha
BUMOBY Ta ay/lifoBaHHSI. BUKOpHUCTaHHS 1TUX TEXHOJOTIH POOUTHh HABYATBHUI MPOIIEC
O1JIbLI IHTEPAKTUBHUM 1 HAOIMXKEHHUM JI0 PEAIbHOTO CIIUIKYBaHHS.

[lin yac po3poOKU cepBEepHOT YACTHHU TAaKOX BPaxoBaHO 0a30Bl MiIXOIU 10
3axucty APl Ta Oesnexu BeOG3acTOoCyHKIB. OTpuMaHi pe3yiabTaTH JAEMOHCTPYIOTh
e(eKTUBHICTh  apxXiTeKTypHoro miaxoxy no iHrerpamii GPT-momeneir 'y
Be03aCTOCYHKH OCBITHBOTO TIpU3HAUEHHS. 3alpoIllOHOBaHA CTPYKTypa CHCTEMHU
3a0e3nevyye MOAYJIbHICTh, MAacIITAOOBAaHICTh Ta MOXJIMBICTh MOJANBIIOTO PO3BUTKY
(GyHKIIOHATy, 30KpeMa LUIIXOM PO3IIMPEHHs CLEHapiiB MmepcoHam3alii, 1HTerpamii

JI0IaTKOBUX Mojiesiel abo apTomaTu3allli popMyBaHHS HaBYAIBHUX TPAEKTOPIM.
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Abstract. This study substantiates the need to adapt the marketing strategies of industrial
enterprises in Kazakhstan to the conditions of geopolitical turbulence. In the context of the
restructuring of global supply chains and the development of the Middle Corridor, the study
proposes marketing tools for an enterprise diversification strategy. According to the authors, this
will strengthen the technological sovereignty of the Kazakhstan metallurgical industry within global
value chains.

Keywords: Kazakhstan, marketing, energy efficiency, strategy, industrial enterprise

Introduction.

In recent years, industrial enterprises in Kazakhstan have demonstrated a
systematic approach to improving energy efficiency and advancing in global value
chains. In 2024-2026, the geopolitical context dictates new rules: supply chains are
being significantly restructured, and Kazakhstan is becoming a key link (Middle
Corridor). This confirms the effectiveness of government policy and the sustainable
development of the Kazakh economy in the energy sector, attracting private
investment and developing market clusters [1-3].

This study explores opportunities to increase enterprise energy efficiency and
improve the diversification strategy of Kazakh enterprises in global value chains
through marketing. In today's environment, the role of marketing as a link between
industry and end consumers is growing: marketing serves as a crucial analytical tool
for transforming enterprise potential into competitive advantages and expanding

enterprise capabilities in the search for new diversification opportunities [4-6].
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Moreover, marketing is becoming a tool for integrating industrial enterprises in
Kazakhstan into the international division of labor and adapting services to global
standards.

Therefore, to achieve economic benefits, which translate into reduced
transaction costs when integrating into global value chains, companies strive to fully
comply with international standards (ISO, environmental certifications) and utilize
specific marketing tools (outsourcing, subcontracting, technology transfer).

The purpose of this study is to substantiate the feasibility of adapting the
marketing strategies of industrial enterprises in Kazakhstan to strengthen their
position in global supply chains.

The object of this study is industrial enterprises in Kazakhstan adopting energy-
efficient solutions through technological engineering and a B2B approach.

Main text

The authors identified the most promising marketing tools for implementing
diversification strategies for Kazakhstani enterprises in global value chains:

Customizing businesses to meet ESG (Environmental, Social, and Governance)
requirements through improved supply chains. This will increase access to capital
and enhance the company's reputation, while simultaneously reducing operational
risks. This primarily involves adapting production and management processes aimed
at mitigating uncertainties, increasing investment attractiveness, and enhancing
customer loyalty. The current operating model of Kazakhstani enterprises without
deep diversification and participation in global value chains is ineffective or risky.

The following areas of customization are most in demand for Kazakhstani
enterprises (Table 1).

The authors' analysis of Kazakhstan's industrial enterprises' performance from
2019 to 2024 allowed them to develop an implementation (customization) algorithm:

- assessment of the current state, which involves analyzing established practices
and considering risk situations;

- prioritization, including identifying the most critical ESG factors for the

industry;
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- personnel training and increased engagement in teamwork, fostering an
internal culture of sustainable development;

- formalization of policies aimed at developing an environmental code,
organizing procurement rules, and adhering to ethical standards;

- reporting and monitoring, including regular public publication of non-financial

reports and the use of KPIs to evaluate specific results.

Table 1 - Key areas of customization

Ecology Social Responsibility Management
Development of green Occupational safety, Transparency of reporting and
technologies, transition inclusiveness, corporate governance, anti-

to renewable energy comprehensive corruption measures, ethical
sources, reduction of development of business conduct, respect for

carbon footprint, circular | employees, cooperation | gender equality, shareholder
economy. with the local rights and internal ethical

community. standards.

Source: Developed by the authors based on [1-3,7]

Technological engineering (B2B marketing). Industrial enterprises in
Kazakhstan are currently required to adopt energy-efficient production solutions.

The B2B marketing aspect is expressed in:

- company positioning by promoting energy-efficient solutions as an integral
element of sustainable development and ESG strategy;

- differentiation with an emphasis on reducing operating costs and increasing
competitiveness;

- establishing mutually beneficial long-term partnerships and implementing joint
projects with engineering companies.

We have identified the most in-demand energy-efficient production solutions:

- modular boiler houses and modern heating systems, using block-modular
boiler houses, rooftop, and container solutions. These allow for flexible adaptation of

energy supply to enterprise needs and reduce heat loss;
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- energy-efficient lighting systems and low-current systems, implementing
lighting engineering (LED systems, intelligent lighting control) and digital low-
current systems (automation, access control, monitoring).

- improve infrastructure efficiency, reduce energy consumption, and automate
processes;

- comprehensive turnkey projects offer advantages in technology integration and
cost optimization. The selection of technologies and equipment, the reconstruction of
production sites, and the implementation of energy metering and control systems
integrate energy efficiency into all stages of the production cycle.

We present several practical examples of industrial enterprises in Kazakhstan
successfully implementing energy-efficient solutions through process engineering
and a B2B approach (Table 2).

Table 2 - Enterprises with energy efficient solutions

Enterprise, industry Energy-efficient solutions through technological

engineering and a B2B approach

Karaganda Energy Use of modular boiler houses and cogeneration systems
Center (electric power) (simultaneous production of heat and electricity) for

industrial consumers.

KEGOC (national Implementation of digital grid management systems
operator) (electric power) | and energy-efficient transformers. Benefits: reduced
power transmission losses and increased supply

reliability for B2B customers.

Kazphosphate (chemical | Implementation of modern pumping stations and heat
industry) recovery systems. Benefits: use of secondary energy

resources and reduced gas costs.

Qarmet JSC (metallurgy) Modernization of the heating system and
implementation of automated energy consumption

monitoring. Benefits: reduced energy costs and

increased blast furnace efficiency.
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Research has shown that diversification is justified by the synergy between the
industrial enterprise's technological potential and the investment plans of
Kazakhstan's metallurgical holdings. The transition from one-time contracts to
functional integration into global value chains, which guarantees stable cash flow and
increased return on equity, is also facilitated by the use of relationship marketing
(CRM).

Conclusions.

Marketing focuses on reducing operating costs, environmental friendliness, and
compliance with international standards (ISO, ESG). By signing long-term contracts
for technical, after-sales, and modernization services, companies build trust and
ensure sustainable profitability.

Thus, energy efficiency in Kazakhstan is becoming not only a technological but
also a marketing advantage. Companies implementing marketing solutions can
position themselves as innovative, environmentally responsible, and sustainable

partners.
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Abstract. Modern changes in lifestyle and the composition of food raw materials require
improving the composition of food products by enriching them with essential nutritional
components. Therefore, the food industry uses a new strategy called food fortification. It consists in
creating health-promoting food products by adding targeted nutrients during industrial food
production. This allows reducing the number of people with nutritional deficiencies in the
population, significantly improving the health of the nation and extending the active longevity of

people.
Key words: fortification, food products, nutrients, health food product, health, functional

ingredient.

Introduction.

Fortification is a strategy aimed at creating functional foods by introducing
targeted nutrients during industrial food production, which makes it possible to obtain
new generation health and functional foods. Fortification can be carried out by food
manufacturers or governments as a public health policy aimed at reducing the number
of people with nutrient deficiencies in the population [1].

Enrichment or fortification of the daily diet with foods of high biological value
is a globally recognized way to solve the problem of balanced nutrition. Currently,
representatives of 159 countries of the world, as well as Ukraine, have adopted the
“World Declaration and Program of Action on Nutrition”, taking on the responsibility
to eliminate chronic deficiencies in the diet of essential vitamins, microelements and
other essential compounds.

Main text

A significant number of food industry enterprises have established the
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production of food products enriched with essential micronutrients. Among them are
bread, bakery, flour confectionery with additives of vitamins B, A, E, calcium, iron,
iodine, selenium, milk and dairy products with multivitamin complexes, lactic acid
and bifidobacteria; low-calorie oil and fat products with functional ingredients, soft
drinks with extracts of medicinal plants, etc.

There are 4 ways of fortification of food products. The first of them is simple
fortification (simple enrichment), that is, adding nutrients to food products in
quantities that exceed their natural level.

The second method of fortification is to restore the content of nutrients lost as a
result of technological processing of raw materials. An example of this method of
fortification is the enrichment of finished products with vitamins. Currently, the food
industry of Ukraine produces, for example, dairy products enriched with vitamins D,
C, B-carotene.

The third method of fortification is the standardization of food products. In this
case, the difference in the content of nutrients in the raw materials used and in the
finished product is compensated.

The fourth method of fortification is provision, that is, the introduction of
nutrients into those products in which they are normally absent.

Fortified products were traditionally divided into classes, currently 4 classes of
such products are distinguished [2]. The first class of fortified products includes
specialized products. Among them, well-known mixtures for artificial feeding of
children, for tube feeding, for feeding patients with impaired digestive function. This
1s the most numerous group of fortified products.

The second class includes products that have lost nutrients during technological
processing. Most often, this applies to individual water-soluble vitamins, especially
vitamin C, as well as minerals, in particular iron.

The third class is represented by products that replace ordinary food. Thus, the
most common fat substitute is margarine, which is added to many food products,
especially flour confectionery, cookies, muffins, casseroles, etc., as well as various

mayonnaises.
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The fourth class is carrier products, that is, products enriched with essential
nutrients for the purpose of targeted vitaminization of the population or compensation
for the deficiency of other valuable biologically active substances. The most famous
carrier product is iodized table salt.

Enrichment of food products with dietary supplements is also called
fortification. The list of products that are subject to fortification is constantly
growing.

The basic rules of fortification include the following [3]:

e the product must be regularly consumed in approximately the same amount;

e the taste and smell of the product must not change;

e the additives must not be destroyed during heat treatment, storage and

transportation of the product;

¢ the amount of added vitamins and trace elements must be absolutely safe for

the population;

e the product must be widely consumed by all population groups.

Summary and conclusions.

Food fortification allows:

1. To increase the intake of essential substances compared to those values
provided by traditional food products.

2. To obtain an increased amount of biologically active substances (BAS)
without consuming a large amount of food products, and therefore calories.

Competent development of fortified food products requires high
professionalism, in-depth knowledge, the availability of relevant specialists, and
requires close interaction between food technologists and specialists in food hygiene

and food chemistry.
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Anomauin. {ugpposa mpancopmayis cmana Ki0u08UM HANPAMOM PO3GUMK) CYYACHOL
8UWOT 0c8imu, 3MIHIOYU OCBIMHI, YNPAGIIHCbKI Ma OO0CHIOHUYbKI npoyecu yHisepcumemis. B
Ykpaini ouoocumanizayis npucxopunacsa nio enausom naumdemii COVID-19, espoinmezpayitinux
pedopm i BUKIUKIE BOEHHO20 Yacy. Y cmammi npoananizo8aHo 0CHOBHI HANPAMU OUONCUMANI3ayil
disltbHocmi  yHisepcumemie YKpainu, 30Kpema oceimmuill npoyec, YNpAaeliHHA ma 3a0e3neyeHHs.
aKkocmi oceimu. BusHaueHo YUHHUKU, WO CMUMYTIOIOMb Yu@dposy mpancgopmayito, OCHOBHI
bap’epu ma nepcnekmugu po3umKy Yyupposux yHisepcumemis.

Knwuosi cnosa: yugposa mpancopmayisa, euwa oceima, yHieepcumem, Yupposuii
VHIgepcumem, OUCMAHYIIHe HABYAHHS, OCBIMHI MeXHOI02I].

Abstract. Digital transformation has become a defining trend in higher education worldwide,
reshaping teaching, governance, research, and quality assurance processes. In Ukraine,
digitalization has accelerated significantly due to the COVID-19 pandemic, European integration
reforms, and wartime disruptions. This paper explores the transformation of university operations
in Ukraine through digital technologies, focusing on teaching and learning, administrative
governance, and quality assurance mechanisms. The study identifies key drivers, barriers, and
future prospects of digital transformation, arguing that digitalization enhances resilience,
accessibility, and international competitiveness of Ukrainian universities.

Keywords: digital transformation, higher education, Ukraine, digital university, e-learning,
educational technologies

Berym.

JumpxuTanizailis CyTTEBO 3MIHIOE CHCTEMY BHIIOI OCBITH Y CBITi, CIPHUSIOYH
MOJIepHI3allli HaBYaHHS, YMOPaBIiHHA Ta HAYKOBOi MAISUIBHOCTI. YKpaiHCHKI
YHIBEPCUTETH aKTHBHO BIPOBAKYIOTh LU(POBI TEXHONOrl y BIANOBIAL Ha
r100abHI TEHACHIIT Ta BHYTPIIIHI BUKJIUKH.

[Tanaemist Ta BOEHHI YMOBH MPOJAEMOHCTPYBaIM HEOOX1AHICTh THYYKHUX OCBITHIX
Mojenern 1 mu@poBuUX 1HPPACTPYKTYp, 3MaTHUX 3a0€3MeUnuTH Oe3NepepBHICTD
HaByaHHs. LludpoBa Tpancopmarilisi po3risgaeTbcs SK CHUCTEMHA 3MiHA, MIO
OXOIUTIOE OpraHi3aliifiHy KyJbTypy, HENaroriky Ta YIpaBIiHHS 3aKJIaJOM BHIIO]

OCBITH..
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OcCHOBHMH TEKCT

[udpoBuit yHiBepcUTET — I1I€ IHTETPOBAHA OCBITHS €KOCHCTEMA, IO MOEIHYE
nuppoBe HaBUAHHS, €JIEKTPOHHE YMPABIIHHS, OHJIANH-TOCTIIPKEHHS, aHAIITUYHE
MPUUAHSTTS PIIICHb.

Buxopucranass LMS, BinmeokoHpepeHIiid Ta XxMapHuX TuiatgopMm 3adesmnedye
AUCTaHLIWHE Ta 3MilIaHe HaB4aHHA. Lle miABHIye AOCTYNMHICTh OCBITHIX PECYpCIB,
THYYKICTh HAaBYAJIBHUX TPAEKTOPIH 1 IU(PPOBI KOMIIETEHTHOCTI 3/100yBaviB OCBITH.

[ugposi TexHONOTIT TpaHCHOPMYIOTH YNPABIIHHS 3aBISKUA EJIEKTPOHHOMY
JTOKYMEHTOO001Ty, 1HGOpPMAIlIMHIM CUCTEMaM CTYJICHTCHKUX JaHUX, OHJAWH-BCTYITY,
IHTETPOBAaHUM  YHIBEPCUTETCbKMM  mopTaiaMm. Ile migBuIimye  mpo30picTh,
e(EeKTUBHICTh Ta AHATITUYHICTh YNPABIIHCHKUX MPOIIECIB.

JumpxuTanizaiiss Crpus€e PO3BUTKY MIKHApPOJAHOI HAYKOBOI CIIBOpaIll 4epe3
XMapH1 cepBicH, BIpTyalbHI jabopartopii Ta oHnaiH-koHpepeHiii. BoHa posmuproe
MO>KJIMBOCTI MDKIUCIHHUIUIIHAPHUX AOCIIKEHb 1 1HTerpalii yKpaiHChKOi HayKu Y
CBITOBHMH akaJeMIYHUHN MIPOCTI.

[udposi mmathopMu  AO3BOJSIOTH MOHITOPUTH pe3yJIbTaTH HaBYaHHA,
3a0e3MeuyBaTy MPO30PICTh OILIIHIOBAHHS, BHSBIATH aKaJeMiYHY HEI0O0pPOUYECHICTD,
BUKOPUCTOBYBAaTH OCBITHIO aHAJIITUKY [JIs1 YOPABIIHCHKHX pilmieHb. BogHouac
MOIIMPIOIOTHCS IHHOBALIKHI MEIaroriyHi MPakTUKK: CIiJIbHE OHJIaiiH-HaBUaHHS, peer
learning, BipTyaJibHi JlabopaTopii.

OcHOBHMMHM JpaiiBepaMu JUDKUTANI3allli YHIBEPCUTETIB YKpaAiHU € MaHieMis
Ta MacOBHUM Tepexij J0 JUCTaHIIIMHOTO HaBYaHHS, MOTpeda B OCBITHINA CTIHKOCTI B
yMOBaxX BIWHM, €BpPOIHTETpalliiiHI TMPOIECH, TEXHOJOTIYHI 1HHOBAIlll, BHUMOTH
1u(POBOi EKOHOMIKH 10 KOMIIETEHTHOCTEW BUITYCKHUKIB.

Cepen ximo4doBHX mpoOJieM MOXKHA  BHUAUIMTH  HEPIBHICTH  LUQPPOBOI
1HGPaCTPYKTYpH, HEIOCTATHIA piBeHb LU(POBUX KOMIIETEHTHOCTEH BHUKJIAJAulB,
¢diHaHCOBI OOMEKEHHS, HOPMATHUBHI Ta €THYHI MUTAaHHS BUKOPUCTAHHS ITU(GPOBUX
TEXHOJIOT1i, OpraHi3aliiHui omip 3MiHAM.

[Tomanpma auKUTANI3aAIS YHIBEPCUTETIB YKpaiHM MOXke OyTH IOB’s3aHa 3

BIIPOBA/DKEHHSIM IITYy4YHOrO 1HTEJIEKTY B OCBITI, PO3BUTKOM 3MIIIAHOTO Ta
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Oe3MepepBHOTO HABUaHHS, CTBOPEHHSM HAIllOHAJBLHUX IHU(PPOBUX  OCBITHIX
€KOCHCTEM, aHAJTITUYHO OPIEHTOBAHUM YIIPABIIHHAM, MDKHApOIHOIO IH(PPOBOIO
MOOUITBHICTIO.

BucHoBku

[udposa Tpanchopmailist € CTpaTeriyHUM HANPSIMOM PO3BUTKY YKpPaiHCHKHX
YHIBEPCHUTETIB, 110 3a0e3rnedye CTIHKICTh OCBITHBOTO MPOLECY, MIJBUILYE SKICTh
OCBITH Ta CIIpUsIE MIKHAPOIHIN 1HTErparli.

[lononanHsa 1HPPACTPYKTYpPHHUX, KOMIETEHTHICHUX 1 (hiHaHCOBUX Oap’epiB €
KJIFOYOBOIO YMOBOKO (hOPMYBaHHSI KOHKYPEHTOCIIPOMO>KHOI IUGPOBOI BUIIOI OCBITH

YkpaiHu.

Jliteparypa:

1. buxos B. lO. lludposa Tpanchopmaiiist OCBITH 1 HAyKH: TEOPis 1 MpaKTHKA.
Kuis : IIT3H HAIIH VYkpainu, 2020.

2. Hocenko IO. T'., llumkina M. II. XMapoopieHTOBaHI CUCTEMHU BIJKPUTOI
HaAyKH y 3akyafax Bumioi ocBitu. Kuis, 2019.

3. Bakamok T. A. Xmapoopi€eHTOBaHE OCBITHE CEPEIOBHIIE 3aKJaay BHIIOI
ocBiTu: MoHorpadisa. Kuromup, 2021.

4. bazemox O. B. Tewpenmii ammkurtamizamii Buioi ocBitTd. Ilemaroriuynuit
muckype. 2021. Ne 30.

5. Aptrommaa M. B. [{udposi Texnomorii y npodeciiiHiid miaroToBil ¢haxisIliB.
KwuiB : HAY, 2022.

6. Xomenko JI. M. [udpoa TtpaHchopmallisi OCBITHBOIO CEPEIOBUIIA
yHiBepcurety. ScienceRise. 2024.

7. lnmkina M. II., [Tonens M. B. BukopuctanHss XMapHUX TEXHOJIOTIH Yy
HAyKOBIH MisibHOCTI. [HQOpMaIltiiiai TexHoorii 1 3acobu HaBuanHs. 2018.

8. Digital University — Open Ukrainian Initiative: Erasmus+ Project. 2024.

Tesu Bianpasneno: 01.03.2026 p.
© CemenoB A.C.

Conference proceedings 58



The current stage of development of scientific and technological progress February 2026

https://www.proconference.org/index. gec/article/view/gec43-00-011
DOI: 10.30890/2709-1783.2026-43-00-011

UDC 625.7:004.93:621.383

THE CITY THAT LEARNS: HOW INTELLIGENT TRAFFIC

MANAGEMENT IS SOLVING THE URBAN GRIDLOCK

Ustynov O.H.
Student
Ukrainian State University of Science and Technologies

ESI «Prydniprovska State Academy of Civil Engineering and Architecture,
24-a, Architect Oleh Petrov St., Dnipro, 49005

Abstract. Urban traffic congestion remains a critical challenge for modern cities, leading to
economic losses, environmental degradation, and diminished quality of life. This article explores
the transformative potential of Intelligent Traffic Management Systems (ITMS) as a comprehensive
solution for optimizing urban mobility. It examines the foundational role of Multi-Agent Systems
(MAS) in enabling scalable, adaptive, and robust traffic control architectures. The discussion
extends to the core components and working principles of ITMS, demonstrating how the integration
of sensors, centralized control, and real-time communication can proactively regulate traffic flow.
Furthermore, the article highlights how modern advancements, including adaptive signal control
algorithms and multi-objective optimization, are addressing previous limitations of traffic systems
by simultaneously improving efficiency, safety, and environmental sustainability. By evolving from
static schedules to dynamic, intelligent networks, ITMS paves the way for smarter, more livable
urban environments where transportation is not only smoother but also safer and more accessible
for all.

Key words: Intelligent Traffic Management Systems (ITMS); Multi-Agent Systems (MAS);
Traffic Optimization, Adaptive Signal Control; Urban Congestion, Smart Cities, Sensor Networks,
Environmental Sustainability;, Road Safety.

Introduction.

For millions of city dwellers, the daily commute is a ritual of frustration. It’s a
world of red lights, crawling traffic, and the silent agony of a journey time that
doubles without warning. But hidden within the network of asphalt and concrete, a
revolution is underway. It’s not about building more roads, but about making the ones
we have infinitely smarter. This is the world of Intelligent Traffic Management
Systems (ITMS).

For decades, traffic management was a reactive and often rigid affair. Timers on
traffic lights operated on fixed schedules, oblivious to the ebb and flow of actual
demand. Today, we are moving towards a proactive, responsive model. At the heart
of this transformation is a sophisticated blend of sensors, central control, and cutting-
edge software architecture.

A foundational technology enabling this shift is the Multi-Agent System (MAS).
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Imagine breaking down the colossal problem of managing a city's traffic into
thousands of smaller, manageable pieces. In an MAS, each "agent" - representing a
traffic light, a stretch of highway, or even a connected vehicle - operates
independently but communicates and coordinates with its neighbors. This creates a
system that is incredibly robust, scalable, and adaptable. If one agent fails, the others
reroute and compensate. If a new suburb is built, new agents can be added to the
system with ease.

However, early MAS models had their own challenges, including limited
predictability and control. The next evolutionary step was to integrate these
distributed agents into a unified, intelligent framework, giving birth to the modern
Intelligent Traffic Management System (ITMS). ITMS takes the flexibility of MAS
and adds a layer of centralized, high-level oversight and data fusion, creating a
system that is both powerful and reliable.

Main text.

An ITMS operates through a constant, three-way conversation between the road,
the control room, and the driver. Its architecture relies on three main components:

1. The Sensors (The Eyes and Ears): Buried in the asphalt at major intersections
are queue detectors (inductive loops) that feel the weight of waiting traffic. Overhead,
cameras provide a visual feed, using advanced image processing to measure flow
density, speed, and even identify incidents. Emerging technologies also utilize
thermal sensors to monitor vehicle presence, offering a robust alternative to
traditional vision-based systems in varying weather and lighting conditions (Balashov
et al., 2025).

2. The Central Control System (The Brain): This is the heart of the operation. It
receives a continuous stream of data from thousands of sensors across the city. Using
complex algorithms, it builds a real-time picture of the entire transportation network.
It doesn't just see a stopped car at a light; it sees the growing tailback forming three
blocks away and anticipates the knock-on effect. Modern control systems are
increasingly leveraging advanced algorithms like multi-agent reinforcement learning

(MARL) to move beyond simple rule-based responses. These systems use dynamic,
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multi-objective reward functions that balance traffic efficiency with environmental
impact, ensuring that the pursuit of shorter travel times doesn't come at the cost of
increased emissions (Balashov et al., 2025).

3. The Traffic Lights and Communication Network (The Voice): With this real-
time overview, the central system can act. It proactively and intelligently adjusts
signal timings to flush out congestion before it becomes a gridlock. But the
communication isn't one-way. Increasingly, ITMS can share this information directly
with drivers. Through mobile apps, in-dash navigation, or roadside message signs,
drivers are made aware of real-time traffic conditions, potential delays, and even
suggested alternative routes. This creates a feedback loop: the system informs the
driver, the driver changes their route, and the system senses the new flow, adjusting
again for optimal efficiency.

The benefits of a fully implemented ITMS extend far beyond simply shaving a
few minutes off a commute. They represent a fundamental improvement in the
quality of urban life:

- Unlocking Economic Productivity: By smoothing traffic flow and reducing the
overall burden on the roads, ITMS delivers more excellent journey time reliability.
For citizens, this means less stress and more predictable days. For local businesses, it
means just-in-time deliveries that actually arrive just in time, increasing overall
economic productivity. Real-world deployments of adaptive systems have
demonstrated significant potential, with some projects achieving a 20-38% reduction
in vehicle delays compared to traditional fixed-time plans (Balashov et al., 2025).

- Safety and Sustainability: By preventing the stop-start chaos of congested
roads, ITMS reduces fuel consumption and emissions, contributing to better
environmental performance. Advanced frameworks now even incorporate hard-coded
safety constraint layers to ensure 100% compliance with operational mandates,
guaranteeing that optimization efforts never compromise intersection safety
(Balashov et al., 2025). These systems also directly enhance safety by detecting
accidents instantly and, by guiding drivers to open parking spots, reduce the need for

cruising - a major cause of both congestion and accidents.
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- Enhanced Public Safety and Security: In an era of rising internal security
concerns, ITMS offers a powerful tool for crisis management. The highway
surveillance capabilities that monitor traffic are also a critical component of internal
security. In the event of an emergency - be it a natural disaster, a fire, or a security
threat - an ITMS is essential for orchestrating a safe and efficient mass evacuation,
dynamically creating clear pathways for first responders and the public.

- Equity and Accessibility: ITMS also serves a social function. It assists all
travellers, regardless of age or disability, by providing greater information on
alternative transport options, helping those who are unable or unwilling to drive to
navigate the city more effectively.

- The Future of Mobility: Looking ahead, ITMS is laying the groundwork for a
truly seamless transportation experience. It promises a future where paying for
services is effortless. The same system that guides your car could also handle the
electronic payment for fuel, public transit fares, parking, and road tolls through a
single, integrated account.

Summary and conclusions.

Intelligent Traffic Management Systems are far more than a technological
upgrade. They are a low-cost, high-impact solution for building safer, cleaner, and
more livable cities. By transforming our roads from a collection of isolated
intersections into a coordinated, intelligent network, we are not just managing

traffic—we are mastering the flow of urban life itself.
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Abstract. The modern city is a paradox: a hub of opportunity that is increasingly strained by
congestion, pollution, and the friction of daily life. The emergence of the "Smart City" offers a path
forward, not merely as a technological upgrade, but as a fundamental reimagining of urban
existence. This article explores the architectural layers that transform a traditional metropolis into
a living, responsive organism - from the connective tissue of the Internet of Things (loT) and the
autonomous intelligence of Cyber-Physical Systems (CPS) to the governance strategies that
mediate between humans and machines. It argues that the true value of this transformation lies in a
tangible "citizen dividend": lower costs, enhanced safety, and seamless comfort. Focusing on the
critical sector of urban mobility, the article examines a pioneering adaptive traffic control system
that transcends conventional models. Referencing the Dynamic, Cost-Aware Multi-Agent
Reinforcement Learning (DCA-MARL) framework, it demonstrates how real-world thermal sensor
data can be fused with multi-objective Al to simultaneously reduce delays, cut emissions, and
guarantee operational safety - a triad often ignored in theoretical research. Finally, the article
confronts the persistent challenges of density, data management, and environmental impact,
offering a vision for a truly sustainable and resilient urban future.

Key words: Smart City, Urban Sustainability, Internet of Things (loT), Adaptive Traffic
Control, Reinforcement Learning, Cyber-Physical Systems (CPS), Data Management, Smart
Transportation.

Introduction.

The 21st-century city stands at a crossroads. On one path lies the status quo -
straining infrastructure, persistent pollution, and the friction of daily life in crowded
spaces. On the other lies the promise of the "Smart City": an urban environment that
is not just a collection of buildings and roads, but a living, responsive organism [1].
Achieving this vision, however, requires more than just installing sensors; it demands
a fundamental rethinking of how a city operates, from its digital nervous system to
the policies that govern it [2].

At its core, a smart city is defined by its ability to integrate the physical and
digital worlds. This integration rests on several critical layers [3]. The first is

connectivity, primarily achieved through the Internet of Things (IoT), which provides
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a low-cost, mobile, and low-latency fabric for real-time monitoring. The second is
intelligence, embodied by Cyber-Physical Systems (CPS). These are the "brains" that
merge hardware, software, and Al to perform complex tasks - from autonomous
driving to interactive public services - that were once the exclusive domain of
humans.

This technological foundation is then amplified by a third layer: the relentless
advancement of modern devices. As hardware becomes more efficient and powerful,
cities can collect, process, and store vast amounts of information with greater
accuracy and at a lower cost. However, technology alone is insufficient. The fourth
and arguably most crucial layer is the human element, codified in management
strategies. These are the rules, policies, and security protocols that mediate the
relationship between users and the digital infrastructure, ensuring that the system
serves the citizen safely and equitably [1].

Main text.

For the resident, the shift to a smart city translates into tangible improvements in
daily life [4]. The primary driver is economic: low cost. Smart buildings, for instance,
dynamically respond to external weather, using sensors to adjust lighting and heating,
thereby slashing energy bills [5]. This efficiency is coupled with unprecedented ease
and comfort. Consider the daily commute: smart transportation systems, leveraging
the Internet of Vehicles (IoV), process real-time traffic data to guide drivers away
from congestion, transforming a stressful routine into a seamless journey [6].

This drive for efficiency must also be balanced with safety and quality. Smart
buildings monitor for both internal hazards like fire and external threats like severe
storms [7]. In healthcare, remote patient monitoring provides continuous care,
reducing hospital strain and allowing the elderly to remain comfortably at home [8].
Meanwhile, the push for higher quality fuels innovation, from the ultra-low latency of
5G networks to buildings that can respond to a user's cognitive and emotional state
[9].

Perhaps nowhere is this balance more critical than in traffic management, a

perennial source of urban frustration and pollution. Traditional static signals are a
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primary culprit, wasting time and fuel. A groundbreaking approach to this problem is
detailed in the study Adaptive traffic signal optimization with thermal sensors and
reinforcement learning" by Andrii Balashov, Olena Ponomarova, Yuliia Balashova,
and Olexandr Tregub [2]. Their work moves beyond theoretical models by first
establishing a real-world baseline with a thermal-sensor-based system in Dnipro,
Ukraine, which cut delays by up to 38%. They then introduced a sophisticated Multi-
Agent Reinforcement Learning (MARL) framework. What sets their Dynamic, Cost-
Aware MARL (DCA-MARL) apart is its multi-objective intelligence: it doesn't just
optimize for traffic flow; it simultaneously minimizes fuel consumption and CO;
emissions. Crucially, it incorporates a hard-coded Safety Constraint Layer,
guaranteeing operational safety - a non-negotiable requirement for any real-world
deployment. This study exemplifies how smart city technology must evolve to tackle
complex, multi-faceted problems [2].

Despite its promise, the path to becoming a smart city is riddled with significant
obstacles [10]. The most persistent is density [11, 12]. A high concentration of people
in a limited area can overwhelm city systems [13]. The solution lies in predictive
analytics, such as using Al to forecast traffic jams before they occur, rather than
simply reacting to them [14]. This is closely tied to the challenge of geographical
scale. A sprawling metropolis requires immense investment in communication
infrastructure to ensure seamless coverage, while a dense, compact city struggles with
managing concentrated demand [15].

Furthermore, the very technology that enables a smart city introduces new
complexities [16]. The high flow of information requires robust management for
protection, storage, and routing. A failure here leads to data breaches and system
breakdowns. Finally, there is the challenge of pollution, a problem every sector must
help solve. The answer lies in a dual approach: powering systems with clean,
renewable energy and using smart control systems to optimize energy use in real-
time, creating a virtuous cycle of efficiency and sustainability.

Summary and conclusions.

In conclusion, building a smart city is an exercise in holistic thinking. It is about
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weaving together advanced technology, intelligent policy, and a deep understanding
of human needs. By learning from pioneering research and confronting its inherent
challenges head-on, we can architect an urban future that is not only more efficient

but also more humane, sustainable, and resilient.
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Abstract. The development of sustainable cities is inextricably linked to the evolution of
intelligent transportation systems capable of mitigating congestion, reducing vehicular emissions,
and enhancing urban liveability. This article provides a comprehensive review of the transformative
role of Transformer models in advancing predictive traffic management for next-generation smart
cities. Initially developed for natural language processing, Transformers, with their self-attention
mechanisms and proficiency in handling long-range dependencies, have revolutionized the analysis
of complex spatiotemporal traffic data. The paper traces the evolution of traffic prediction
methodologies from statistical models to deep learning, highlighting the limitations of Recurrent
Neural Networks (RNNs) that Transformers have overcome. It explores how these models, by
integrating diverse real-time data streams, enable highly accurate traffic forecasting, dynamic
congestion mitigation, and context-aware urban planning. Furthermore, the article bridges the gap
between prediction and active control by examining complementary Al frameworks, such as multi-
agent reinforcement learning (RL) for adaptive signal control, demonstrating how these
technologies work in concert to create holistic management solutions. By synthesizing current
literature and identifying a significant gap in comprehensive surveys on this topic, this review
underscores the necessity of Transformer-based approaches for developing resilient, data-driven
urban infrastructures and outlines their critical role in shaping the future of urban mobility and
sustainability.

Key words: Transformer models; Traffic flow prediction;, Smart cities; Urban mobility
management, Spatiotemporal data analysis;, Sustainable urban development; Deep learning,
Adaptive traffic signal control; Reinforcement Learning.

Introduction.

Urban centers worldwide are grappling with the challenge of sustainable
development, where efficient transportation is a critical pillar [1]. The ability to
optimize the movement of vehicles through city streets is no longer a matter of
convenience but a necessity for reducing congestion, curbing harmful emissions, and
improving the overall liveability of metropolitan areas [2]. To tackle this complex,
data-rich problem, urban planners and computer scientists are turning to a powerful
class of artificial intelligence: Transformer models. Originally developed for natural
language processing, these models are proving to be a paradigm shift in how we

understand, predict, and manage urban traffic [3, 4].
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Main text.

At its core, the promise of a smart city lies in its ability to process vast streams
of information to make real-time, intelligent decisions [5]. Transformers, with their
sophisticated architecture, are uniquely suited for this task. Unlike earlier deep
learning methods, Transformers employ a self-attention mechanism that allows them
to weigh the importance of different data points across long sequences. This
capability is crucial for interpreting the complex, sequential nature of traffic data,
where a past event miles away can influence current conditions. By ingesting real-
time data from a multitude of sources - GPS probes, traffic cameras, social media
feeds, and roadside sensors - these models can identify subtle patterns, predict
potential bottlenecks before they form, and dynamically suggest optimal routes. This
leads to a virtuous cycle: smoother traffic flow reduces idling times, which in turn
lowers fuel consumption and emissions, directly contributing to a city's
environmental and sustainability targets [6].

The precision of these predictive systems is paramount, as even marginal
improvements can yield significant environmental and social dividends [7]. More
accurate traffic forecasting translates directly into tangible benefits: greater fuel
savings, a substantial reduction in vehicle emissions, and consequently, cleaner air
and healthier communities. Modern Transformers enhance this accuracy by
incorporating diverse contextual data, such as weather conditions, scheduled public
events, or school holidays, allowing for predictions that are not just reactive but
deeply context-aware. This foresight empowers advanced traffic management
systems to not only optimize routine flow but also to respond dynamically to
disruptions like accidents or road closures, rerouting traffic instantaneously to
maintain network resilience [8]. Furthermore, such systems can facilitate better
integration between public and private transport options, potentially reducing reliance
on personal vehicles and paving the way for a more sustainable urban mobility
ecosystem [9]. As urban populations swell, these predictive capabilities will become
indispensable for managing escalating traffic demands and steering cities toward a

smarter, more resilient future.
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The evolution of traffic prediction models mirrors the broader advancements in
artificial intelligence [10, 11]. Early approaches were rooted in statistical methods
like regression and time-series analysis. The advent of deep learning brought more
sophisticated tools, such as Artificial Neural Networks (ANNs) and Recurrent Neural
Networks (RNNs), which significantly improved predictive performance by learning
from historical data. However, RNNs and their variants, like LSTMs, often struggled
to capture long-range dependencies and suffered from vanishing gradients, limiting
their ability to learn from extended temporal sequences. Transformers emerged as a
direct response to these limitations. By leveraging self-attention and processing data
in parallel rather than sequentially, they excel at capturing intricate long-term
dependencies within spatiotemporal data. This breakthrough has established them as
the state-of-the-art for traffic forecasting, providing urban planners with the granular
insights needed to design more efficient and sustainable transport networks [12].

The impact of Transformer-based architectures, including well-known models
like BERT and GPT, has been profound. Their ability to decipher complex
spatiotemporal patterns has significantly enhanced the accuracy of congestion and
traffic flow forecasts, directly supporting strategic urban mobility management. By
optimizing traffic signal timings, improving public transportation efficiency, and
bolstering safety measures, Transformers are actively shaping the future of urban
planning [13]. Their inherent adaptability and power to extract actionable insights
from raw data make them essential instruments for developing sustainable, data-
centric infrastructure solutions.

While the theoretical advantages of Transformers are well-established, their
practical implementation is an area of intense research and development. For
instance, moving beyond prediction to real-time, adaptive control is a critical next
step. This involves not just forecasting traffic but actively managing it through
interventions like adaptive traffic signals. A compelling example of this advanced
control is the work by Balashov, Ponomarova, Balashova, and Tregub, who
developed a novel multi-agent reinforcement learning (RL) framework called DCA-

MARL for adaptive traffic signal optimization [2]. By integrating a dynamic, multi-
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objective reward function that balances efficiency with emissions, and enforcing a
hard-coded safety layer, their approach demonstrates how Al can move from passive
prediction to active, safe, and environmentally conscious traffic management. This
study highlights the tangible benefits of such systems, achieving significant
reductions in both vehicle delay and emissions, thereby providing a real-world
blueprint for the concepts that Transformer-based predictions enable [2].

Summary and conclusions.

Despite the recognized potential of Transformers and complementary Al
techniques like reinforcement learning, a comprehensive synthesis of their
application in urban traffic management remains underdeveloped in academic
literature. Many existing reviews fail to fully explore the transformative impact of
these models, particularly their unique capacity to handle the complex spatiotemporal
data inherent to urban environments. This identified gap underscores the motivation
for a thorough and systematic review. By analyzing the effectiveness of these models
in traffic prediction and control - from forecasting congestion to optimizing signal
timing as demonstrated in adaptive control systems - this research aims to provide a
holistic understanding of their role. It will focus on how these Al-driven approaches
are not only improving traffic management and public transportation but are also
revolutionizing emergency response strategies, ultimately guiding the development of

more intelligent, responsive, and sustainable cities.
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Abstract. The implementation of modern changes in construction can be carried out using
specialized applications and web systems, in particular the Canvas platform. The article reveals the
technical capabilities and features of the Canvas system, presents a study of its compliance with
modern construction needs by analyzing its advantages and disadvantages, and also describes its
pros and cons not only from the point of view of consumers, who are considered representatives of
the main category of platform users, but also taking into account the experience of manufacturers
and their impressions of the platform.
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Introduction.

In today's world, web applications are used in various fields such as graphics,
data visualization, animation, and interactivity. One of the key tools for developing
such applications is HTML-CANVAS technology, which allows you to create
graphical elements on web pages using JavaScript scripts.

Canvas is an HTMLS element for creating a raster two-dimensional image [1,
2]. It is usually used together with JavaScript. It is mainly used for displaying
graphics and game elements in browser games, video inserts, and creating a full-
fledged player. Canvas is also used in WebGL for hardware acceleration of 3D
graphics. As a result, you can even create 3D games that run in a browser window.
Google released the JavaScript library explorer canvas, which allowed working with
Canvas in IE7 and IE8 browsers. Canvas can complicate the task of Captcha
recognition robots. When using canvas, not a picture is loaded from the server, but a
set of points (or a drawing algorithm) according to which the browser draws the
picture (captcha). Canvas allows you to place images, videos, and text on the canvas.
Fill it all with a solid color, or draw contours, or even add a gradient. Adding

shadows similar to the CSS3 box-shadow and text-shadow properties. And finally,
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building shapes by specifying control points. Moreover, you can change the width of
the lines, the brush for drawing lines, and the style of line connections [3].

Presentation of the main material.

The main advantage of using HTML-CANVAS is that it allows developers to
create complex graphical objects that can be animated, transformed, and interactive.
Unlike other technologies such as SVG or CSS, HTML-CANVAS provides complete
control over each pixel of the object and its behavior, which allows you to create
more complex and dynamic graphical effects.

Using HTML-CANVAS opens up a lot of possibilities for developing web
applications. In particular, it allows you to create games, diagrams, graphs, and other
complex visual elements. HTML-CANVAS is very popular among developers of
graphic applications such as Photoshop or Illustrator, as it provides the ability to
create graphics in real time [4].

Using HTML-CANVAS allows you to create interactive elements on web
pages. For example, developers can create various effects when hovering over
objects, animate mouse movements, create moving backgrounds, and much more.
This allows you to increase the level of interactivity and user engagement in the web
application, which is an important factor in the success of the project.

One of the key advantages of using HTML-CANVAS is that it allows you to
create data visualizations in real time. For example, you can create graphs that
demonstrate changes in data indicators in real time, which allows users to receive
relevant and timely information.

Despite all the advantages, the use of HTML-CANVAS has some limitations.
One of them is the need for manual programming of graphic elements, which can
take a lot of time and effort from the developer. Also, HTML-CANVAS may not be
the best option for developing web applications that have a large amount of text
content, since HTML-CANVAS is used mainly for creating graphics.

In general, the use of HTML-CANVAS technology in web applications is an
important element of developing modern web applications. It allows you to create

complex and dynamic graphic elements, improves the interactivity and usability of
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the application, allows you to create data visualizations in real time, and much more.
However, developing graphical elements using HTML-CANVAS can be time-
consuming and labor-intensive, and is not always the best option for all types of web
applications.

The main advantages of HTML-CANVAS are:

* Ability to create complex and dynamic graphical elements.

* Improved interactivity and usability of the application.

* Ability to create real-time data visualizations.

However, using HTML-CANVAS has some limitations:

o The need to manually program graphical elements, which can take a lot of time
and effort from the developer.
o Not the best option for developing web applications with a lot of text content.

The use of HTML-CANVAS technology in web applications allows you to
create a more dynamic and interactive user experience, providing greater convenience
and attractiveness of the application. Using HTML-CANVAS also allows developers
to create real-time data visualizations, which can be useful for many types of web
applications. However, using HTML-CANVAS has some limitations, such as the
need for manual programming of graphical elements and its suboptimal nature for
applications with a lot of text content. Despite its limitations, using HTML-CANVAS
is a useful and important element of web application development in today's world.
Developers can use HTML-CANVAS to create attractive and interactive graphical
elements, such as animations, graphs, dependency graphs, charts, and other visual
elements that can help users better understand and perceive data.

One example of using HTML-CANVAS is to create real-time data
visualizations. For example, this can be useful for financial applications that allow
users to view changes in stock prices in real time. Using HTML-CANVAS allows
you to create a graph that updates automatically with new data, allowing users to stay
up to date with the latest changes.

Another example of using HTML-CANVAS is to create interactive elements,

such as drawings that respond to user clicks. For example, this can be useful for
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gaming applications where users can interact with graphical elements by clicking the
mouse or tapping the screen of a mobile device [5].

HTML-CANVAS can also be used to create animations that can help attract
users' attention and improve their experience with the application. For example,
animations can be used to show the loading process of a page or to demonstrate the
operation of the application.

However, developers should also consider the limitations of HTML-CANVAS
when developing web applications. One of the main limitations is that HTML-
CANVAS does not support text that is clipped, which means that the size of the
graphic element may be limited, which may result in incorrect display on different
devices.

In addition, developers should also consider the CPU load when using HTML-
CANVAS, as a large number of graphic elements can cause increased page load time
and reduced performance.

Despite these limitations, using HTML-CANVAS in web applications can help
improve their visual design and provide a more interactive experience for users. To
develop applications using HTML-CANVAS, developers should have an
understanding of how this technology works and how it can be used to create
different effects and visualizations.

In addition, it is important to consider compatibility with different browsers and
devices when developing applications using HTML-CANVAS. Developers should
test applications on different devices and browsers to ensure that they work correctly
and display correctly.

Conclusions.

The result of this work is an analysis of the features and effectiveness of using
HTMLS5 Canvas to solve the problem of displaying various types of multimedia. The
main analogues that are currently on the market were studied, their main advantages
and disadvantages were highlighted. The HTMLS5 Canvas tag plays a central role in
creating browser-based applications. It provides a practical drawing environment

based on JavaScript technology and limited only by the developer's imagination. This
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environment is not very difficult to master. In addition, there are many support tools
on the Internet that facilitate learning and training, including instructions for use,
blogs, online articles, video and text guides, and sample programs. The content and
main function of canvas is that its content can be dynamically updated, drawing new
elements in response to user actions. The ability to change texts and images in visual
mode and simulate movement makes Canvas an exceptionally valuable tool. In any
case, Canvas is the most important component of the capabilities provided by the

HTMLS specification.
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MexHOo02Ii 0151 3abe3neyeHHs NPo30POCmi 8iOHOBIEHHSL.

Kniouogi cnosa: scumnosuii ¢hono, azpecis pocii, 8i06yoosa, eBionoenenus, eupodHuymeo
OyoigenvHUXx Mamepianie, eHepeoegheKkmuenicmo, be3nexa.

Annotation. The article analyzes the catastrophic consequences of Russian aggression for the
housing stock of Ukraine, the losses of which exceeded 56 billion dollars. The scale of destruction,
which covered the homes of more than 4 million citizens, is studied. State compensation
mechanisms are considered, in particular, the “eReconstruction” program, and the reconstruction
strategy based on the “Build Back Better” principle. The key priorities of the new urban planning
philosophy are identified: strengthening security standards (shelter), energy modernization,
inclusiveness and environmental friendliness. Particular attention is paid to the digitalization of
processes through BIM technologies to ensure transparency of reconstruction.

Keywords: housing stock, Russian aggression, reconstruction, eReconstruction, production of
building materials, energy efficiency, security.

Beryn. [ToBHOMacmiTaOHa 30poiiHa arpecist pocii cnpuuuHmia O0e3npeneaeHTHY
IUIA cydacHOi €BpoIM TyMaHiTapHy Ta iHQpacTpykTypHy Katactpody. CtaHoM Ha
ChOT'OJIHI KIJIBKICTh YKpaiHLIB, YHi ocesi OyiIM MOIIKOMKEH1 abo BILEHT 3pyHHOBaHI,
CATHYJA TO3HAYKU y 4 MIIBbHOHU 0Ci0, 1 Iel TpariuyHuil MOKa3HUK IPOJIOBKYE
3pocTaTu uepe3 MoAeHH1 00CcTpiiK. Pocificbka HaBajia BXK€ YETBEPTUH PIK MOCILIb (a
B 3arajJbHOMY KOHTEKCTI BIMHHM - TIOHAJ ACCSTHIITTS) IUICCIPSIMOBAHO 3HHUIILYE
IIMBUIBHY 3a0yJI0BY, 3aJIUIIIAI0YM COTHI THCSY CiMell 0e3 Jaxy Haj TOJIOBOIO Ta
3MYIITyIOYH MIUJIBHOHM TPOMAISH TMPUCTOCOBYBATHCS JIO JKUTTS Yy TTOHIBEUECHUX

OyIMHKaX.
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3riIHO 3 OHOBJICHUMH JaHUMHU aHaNITUKIB (30kpema 3BiTiB RDNA3 ta KSE
Institute), mpsiMi 30UTKH JKUTJIIOBOMY CEKTOPY BXKE IMEPEBUINMIA 56 MUIbSP/IIB
JoJnapiB. 3arajbHa IUIOIIA YpPa)XXE€HOro MXHUTJIOBOTO (OHAY CTAaHOBUTH moHan S50
MUIBHOHIB KBaJIpaTHUX METPIB, IO OXOIUIIOE Oym3bko 250 THCSAY 00'€KTIB, cepen
AKUX SIK TpUBaTHI caaubu, Tak 1 OaratomoBepxiBku. [li mudpu cBiguate mpo
HEOOXITHICTh HE TPOCTO PEMOHTY, a MOBHOI TpaHcdopMmallii OyaiBenbHOT Tary3i
KpaiHu.

OcHoBHuii Tekcr. [Ipouec BinOyn0BH, SKUI YaCTKOBO BXKE TPHUBAE uepe3
nporpamy «eBigHoBneHHs», Oa3zyerbcss Ha mnpuHnum "Build Back Better"
(BimOyyBaTH Kpaiie, Hixk 0yno). Brnaga ta apXiTekTypHa CNUIbHOTA AIMIILIN 3TO/M:
BIJTHOBJICHHSI HE Ma€ OyTH KOMIIOBAaHHSM paJsHChKOro muuysnoro. Hosa dinocodis
MICTOOYTyBaHHs nepeadayae:

o TmpiopuTeT Oe3neku: 000B’SI3KOBE MPOEKTYBAHHS Cy4yaCHMX OOMOOCXOBHII Ta

CUCTEM IOABIHHOTO MPU3HAYCHHS Y KOKHI HOBOOYI0BI;

e CHEProHE3aJCKHICTh: BIPOBAKCHHS TEXHOJOTIM TEIUIOMOAEpHI3alii Ta
BUKOPHUCTAHHS BIJHOBIIOBAHMX JDKEPEN €Heprii, mo 3poOuTh OyAMHKH
CTIMKHMMH JI0 MOKJIMBUX OJICKAyTIB;

o IHKJIIO3WBHICTH: CTBOPEHHS 0e€30ap’€pHOr0 TPOCTOPY [JIsi BETEpaHIB Ta
MaJIOMOOUTEHUX IPYI HACETICHHS;

e CKOJIOTIYHICTh: BHUKOPHCTAHHS «3€JICHUX» OyaMmarepialiB Ta mepepoOka
OyA1BEIBHOTO CMITTSI, IO YTBOPUIJIOCS BHACIHIIOK pyHHYBaHb [4].

IlepcriekTUBM  BITHOBJEHHS TaKOX TICHO TIOB'si3aHl 3  IUdpoBi3alli€lo.
Bukopucranas BIM-texHosorii  (iHGopMaliifHOro MOJACIIOBaHHS  Oy/aiBenb)
J03BOJIUTH MPO30PO KOHTPOJIIOBATH KOXKHY TPUBHIO 3 MIXHApPOAHOI JOMOMOTU Ta
pernapaniii. TakuM YWHOM, TICISABOEHHA YKpaiHa Ma€ IIAHC CTaTH TJI00aIbHUM
MalJaHYMKOM Ui 1HHOBAaLIWHOTO OYIIBHUITBA, J€ 3aMICTh CIPUX «ITAHEITHOK»
MOCTaHyTh CydacHl, Oe3lmeuyHl Ta eHeproe(eKTHUBHI KBapTaiu, L0 BIANOBIAIOTH
BUCOKUM cTa”aaptam €C (tadi. 1).

MexaHi3Mm cepTu(diKaTiB CTaB «COIIaJbHUM JIHTOM» IJISi THUX, YHE KUTIO HE

M1JJIsATa€e BiTHOBJICHHIO. OCHOBHI TPUHIIUIIN
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1. mpo3opicTh: KoMiciss mpu rpomasai depe3 1udposi peectpu (is1) dikcye
pyHHYBaHHS Ta pO3pax0OBye CyMy BHUILIATH 3a (OpMyJIOr0, 3aTBepkeH0r0 KaOMiHOM;

2. THYYKICTb: cepTu(dikaT MOKHAa BUKOPUCTATH fAK JUIS KYIIBJIl KBapTUPH Ha
BTOPMHHOMY PUHKY, TaK 1 i1 IHBECTYBaHHS B 00’ €KT Ha CTajiii Oy IIBHUIITBA,

3. TepMiH 1ii: JOKyMEHT IIACHUN MPOTATOM 5 POKIB, IO JA€ 3MOTY JOUYEKATHUCS

JIeOKyTaIlii Teputopiit abo crabdim3arii 6e3mexoBoi cutyaii [1].

Ta6auus 1 - IlopiBHsiibHA Ta0 ML 30UTKIB Ta MOTPEO y BiTHOBJICHHI 3a

perionamu (ouiHo4Hi gani Ha 2024-2026 pp.)

OpienToBHa
. PiBeHb MOIKOIKEHD BapTicTH . .
Perion . IIpiopuTeTHi moTpedn
JKUTJI0BOTO hoHOY BinOy1oBM
(mJIpa 1041.)
[Monan 80% 30HI1 [ToBHa E€KOHCTPYKIIIS MICT-
Jlonenpka o06:1. . A 0 (v 15.5+ P pyKI
00MOBHX JIii) CYNYTHHKIB.
XapkiBcbKa Kputnunwmii (monan 30 1.8 TepMiHOBa TEIJIOMOJEpHI3allis Ta
00u1. THC. 00'€KTIB) ’ 3axuct Bix KADBis.
Mapiymoib . [ToBHE po3uuIeHHs Ta OYyIIBHUIITBO
pLy Maifske 90% 3a6y10BH 14.5 PO3THI YAIBHIK
(omiHKa) «3 HYJISD.
. Bucokuii (mepeBaxxHo BinHoBneHHS colianbHOL
KuiBcbka 001. (nep . 8.2 A . 1
MIPUBATHO-CATMOHMUI) iHppacTpykTypu (Ipmias, byda).
MuxkonaiBcbka | 3HauHUE (KUTIIO Ta 54 PekoHCTpyKIIisE MEpeX Ta KHUTIOBUX
00171 BOJIOTIOCTAYaHHs) ) KBapTaJiB.

*/lani 6azyromscs Ha 36imax Minicmepcmea ionosnenns ma ananimuyi KSE Institute

Oco6mmBa yBara 3apa3 NpUAUIEThCS «3€JIEHOMY» BITHOBJICHHIO. Y PsiJl TUIAHYE,
mo 10 30% KOITIB, 3aJlydeHUX BiJl MDKHApoaHUX AoHopiB (CBitoBuilt 6ank, €C),
OyIyTh CIIpSMOBaHI caMe Ha 3axoiu 3 eHeproedekTuBHOCTI. lle o3Hauae, 1Mo HOBI
OyauHKU crokuBatuMyTh Ha 40-60% MeHIe eHeprii, HiK TUIIOBI XPYIIOBKH, IO
paJMKaIbHO 3HU3UTH HABAHTAXKEHHS HA CHEPTOCUCTEMY KpaiHHU.

BigHOBIEHHS Ta pO3BHTOK MICT Ta CeNMIN YKpaiHW, SKi TMOCTpakaaiu
BHAC/IJIOK 30poiHOT arpecii, € HaJA3BUYAMHO BaXJIWBUM 3aBIaHHSIM  JJIs
3a0e3MeueHHs] CTabUIBbHOCTI Ta MIATPUMKH HaIllOHAJBLHOTO PO3BHUTKY. lle BuMarae
KOMIUIEKCHOTO MiJIXOy, 1[0 OXOIUTIOE Pi3HI chepH KUTTA, BKIIOUAIOUU €KOHOMIKY,
1HPpaCTPyKTYypy, COILiaIbHUN 3aXHCT Ta MOJITHYHI acmekTh. OcCh AesKl KIIOYOBI

aCIeKTH, SIKI MOXKYTh OyTH BpaXxOBaHi:
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1. Bionoenenns inghpacmpyxkmypu: BIZHOBICHHS IOIIKOKEHUX JIOPIT, MOCTIB,
3aJ113HUIIb, aEPOTIOPTIB Ta THIIUX 00'€KTIB IHGPACTPYKTYPH ISl BITHOBICHHS 3B'SI3KY
Ta JIETKOCTI MePECYBAaHHS JIOACH 1 TOBapiB.

2. byoisnuymeo owcumaa: 3a0€3MEUEHHS >KUTIOBOTO (OHAY JUISI THUX, XTO
BTpaTUB CBOi OyauHKH 4epe3 KOHGKT. Lle moxke BKiItodaTn OyIIBHUITBO HOBOTO
KUTIIa a00 PEKOHCTPYKIIIIO MOUIKOIKEHUX Oy 11BETIb.

3. CoyianvHuti 3axucm: 3a0€3MEUECHHS COIIAILHOIO 3aXUCTY JJIS MOCTPaXKIATUX,
BKJIIOUAIOYU HAJAaHHA MEIUYHOI JOMOMOTH, TCHXOJOTIYHOI MIATPUMKH Ta I1HIIUX
COIIaJIbHUX TTOCHYT.

4. Po3sumok oceimu: BiTHOBJIICHHS Ta PO3BUTOK IIKIJ Ta BHUIUX HaBUYATHHHUX
3aKJIaJiB i 3a0€3MeYeHHs TOCTYITy 10 SIKICHOT OCBITH.

5. EKoHOMIYHULI pO36umOK: CHIPUSHHS EKOHOMIYHOMY BIJIHOBJICHHIO 4epes
iHBecTHuIlli y Oi3HEC Ta CTBOpPEHHS poOOYMX MiICHb, 1100 3a0e3nmeuuTd CcTaie
€KOHOMIYHE 3POCTaHHS B PETI0OHI.

6. Jlecanizayis ma 8i0HO81eHHS NPABONOPAOKY: 3a0€3MeUEHHS TTPABOMOPSIAKY Ta
Jeraizaiii B paiioHi, o6 CTBOPUTH CTaOUIbHI YMOBH JJISI PO3BUTKY.

7. Misicnapoona niompumka: 3aaydeHHs] MDKHAPOJIHUX OpraHizalliii Ta JepikaB
JUIsi HajaHHS (IHAHCOBOI Ta TEXHIYHOI JOTIOMOTH Yy BIJHOBJIICHHI Ta PO3BUTKY
pETIOHY.

8. Yuacmv epomaocvkocmi: 3amydeHHST MICIIEBOIO HACEJIEHHS 10 TIPOIeCy
BIIHOBJICHHSI, BPAaXxOBYIOUM IXHI MOTpeOM Ta TMOMISAAA, a TaKOX CTBOPCHHS
MEXaHI13MiB Il aKTUBHO1 y4acTi TpOMajy B IPUIHSATTI pillieHsb [S].

i 3ax0aM MOBHMHHI BPaXxOBYBAaTH KOHKPETHI MOTpeOU Ta 0COOIMBOCTI KOKHOTO
MOCTPAXX/1aJI0r0 PET1OHY, @ TAKOXK CHPUATH JOBFOCTPOKOBOMY CTaJIOMY PO3BHUTKY.

He3Baxaroun Ha crarsamilo pUHKY HEPYXOMOCTI Ta CKIJIQJHy €KOHOMIYHY
CUTYyaIlito, B YKPaiHCHbKOMY CYCIIJILCTBI 30€pIira€ThCs BUCOKHN PIBEHb CTIMKOCTI.
I'pomanstHu, uymi oceml BIUIJIM, HaMaralOThCS BIACHHUMH CHJIAMH  JIATOJAUTH
MOIIKO/P)KEHHS, MparHy4d MOBEPHYTH 3aTHUILOK 1 CTaOUIbHICTb. BogHodac Ti, XTO
BTpPaTUB YyCE, ONHUHSIIOTHCS IEpel] HEMPOCTUM BUOOPOM: 4YEKaTH Ha JepKaBHY

BIIOY/IOBY YW I1HBECTYBAaTHU Y HOBE JKHUTJIO, SIKE TEMep Ma€ CTaTH HE JIMIIe

Conference proceedings 85



The current stage of development of scientific and technological progress February 2026

KOM(OPTHHUM, a 1 MaKCUMAJILHO 3axXHUIleHUM. BiifHa TOKOPIHHO 3MIHMJIA TIPIOPUTETH
YKpaiHI[IB, BUBIBIIM OE3MEKOBUM acmeKkT Ha Teplie Micle Yy IUIaHyBaHHI
MalOyTHBOTO JKUTTS

[Torpu KpuTHYHY HEOOX1THICTh MACIITAOHOTO BIJIHOBJICHHS JKUTJIOBOTO (POHIY,
HAI[IOHAJILHUN PUHOK OYIIBENbHUX MaTepialiB JEMOHCTPYE CTpUMaHy IUHAMIKY,
JANeKy BiJl JOBOEHHHX TMOKa3HWKIB. OCHOBHMMHM YHHHHKAMHU, IO TaIbMYIOTh
CTIO’KUBYMH TIOMUT, 3aJIMIIAI0TECS MacoBa Mirpallis HaceJICHHS 3a KOP/IOH, 3HIKCHHS
pealIbHUX JO0XO[IB TPOMAJISTH Ta CyTTEBE CKOPOUEHHS OOCSTIB SIK JKUTJIOBOTO, TakK 1
KoMepiliiiHoro OyaiBHMITBA. [IpeacTaBHUKM NPOBIAHUX TOProOBEIBLHUX MEPEXK,
30kpema «EmineHTpy», 3a3Ha4aroTh, 10 X04Ua B JITHI MICSIll CIIOCTEPITA€ThCS MEBHE
MO’KBABJICHHS MpoAaxiB (y Mexax 15%), 3araibHuil piBeHb aKTUBHOCTI 3aJIMILIAETHCS
HU3bKkUM. CHTyalilo yCKJIAQJHIOE TIOCTIMHE 3pOCTaHHS 3aKyIIBEJIbHUX IIiH,
CIpUYMHEHE TMOJOPOKYAHHSIM EHEpProHOCIIB Ta CHPOBUHH, JIEBAJIbBAILII€IO
HAI[IOHAJIbHOI BAIIOTH Ta 3HAYHMMHU JIOTICTUYHHMMH BUTpaTaMd 4Yepe3 po3ipBaHi
JIAHIFOTY MocTavyaHHs [3].

AHaJITUKY Tamy31 QIKCYIOTh AePILUT OKPEMUX KaTeTropiil TOBapiB, 1110 CTBOPIOE
JIOIATKOBI TEPEeNIKOAM JJIsi IMIBUAKOI BigOymoBu. HoBi peanii BUMararoTh Bijl
3a0y/IOBHUKIB HE JIMIIEC BiJHOBJICHHS CTiH, @ 1 JOTPUMaHHS JXOPCTKUX CTaHIAapTIB
Oe3neku, 3riAHO 3 SKMMU KOXHa HoBa OyaiBisg MOBUHHAa OyTH oOJagHaHa
MOBHOILIIHHUM YKpUTTAM. Lle 3Mymnrye OyniBeabHI KOMIIaHIl 3MIHIOBATH CTPATETIIO:
Hapa3i (OKyC 3MINIYyETbCSI HA PECTaBpallil0 IMOMIKOMKEHUX O0'€KTIB, TOMI 5K
peaizallis HOBUX MPOEKTIB MOTpeOye meperisiay apXiTeKTYpHUX IIJIaHIB BIJTIOBIIHO
710 BUMOT BOEHHOT'O Yacy.

Ha croronni ykpaiHcbka Jiep:kaBa BjK€ aKTUBHO peaii3ye MepiiouyeproBi KPOKH 3
pecraBpailii XUTJIOBOro (hoHy, MapajiebHO BIPOBAIKYIOUH KOMILIEKCHI MpPaBOBI
MEXaHI3MH MIATPUMKH KOXXHOTO TPOMAJSTHUHA, KU MOCTPaXKJaB BiJl BOEHHUX IiH.
[Ipomec akymynsamii 3asBok dyepe3 I1UpoBi TIaTGOPMU  TO3BOJSE  YITKO
Bepu(QiKyBaTH 30UTKH, II0 CTA€ OCHOBOIO JJI 3aJy4C€HHsS MaclTaOHO1 (hiHAHCOBO1
JIOTIOMOTH  BiJi MDKHApOJHHUX TAapTHEPIB Ta KpaiH-AoHOPiB. DyHmameHTOM IIi€i

BIIOY/IOBU € HEMOXUTHA Bipa B HAIlOHAJIbHY CTIMKICTh Ta NEPEMOry, ajpKe
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KOHCOJIJAIlISl 3yCHIb YPSIy W CyCHUJIbCTBA POOUTH MOXJIMBUM peaizallito MPOEKTIB
Oy1b-sIKOT CKJIQIHOCTI.

BaxxnmuBo po3ymiTH, 10 BITHOBJICHHS HE € BIIKJIAJEHUM 3aBIaHHSIM «HA TICISA
BIfHW» - BOHO BiAOYBAa€ThCA TYT 1 3apa3 Ha BCIX JEOKYIIOBAaHUX TEPUTOPIAX, SKI
HATYYIOTh YXE IOHAJ TUCSAYY HaceleHuX MyHKTIB. [lompu roctpi exoHOMIYHI,
€HEepreTHYHI Ta COLlalbHI BUKIHKH, MPIOPUTETOM 3aJIMIIAE€THCS HEraiiHe MOBEPHEHHS
710 HOPMAJIBHOTO >KUTTSI: BITHOBJIEHHSI OCBITHBOTO IpoIlieCcy, 3a0€3NeUeHHs JOCTYIY
0 MEIWYHUX TOCAYr Ta HAJaHHS TiMHUX YMOB MPOXXHBAHHS ISl BHYTPIITHBO
nepeMimeHux oci6. ['apanTyBaHHS poOOYMX MICIb Ta 3aXUCT KPUTHUYHOI
1HPPACTPYKTYpH € HEB1I’€EMHUMH €JIEMEHTAaMU BIDKUBAHHS Hallli B yMOBaxX arpecii.
Came Tomy onepaTuBHa Bi10y/10Ba - 1I€ HE JIMIIE MUTAHHS apXITEeKTYpH, a epeayciM
cTpaTerisi 30€peKEHHs JIFOJCHKOTO KamiTaldy Ta BIpHM YKpaiHIIB Yy CcTabuIbHE
MalOyTHE Ha PIAHIN 3eMIIL.

AHajii3 MOTOYHOTO CTaHy PUHKY CBIAYUTH MPO JOKOPIHHY 3MiHY IL[IHOBOTO
naHamadTy Ta BUHMKHEHHS Je(PIUTYy HU3KM KPUTUYHO BAXKIMBUX IO3UINH, SIKI
paHiie OyiH JeTKOAOCTYITHUMHU. ['0JIOBHOIO MPUYUHOIO TOBAPHOTO TOJIOY € BTpaTa
MOTY>KHUX BUPOOHUYUX aKTHBIB: 3HAUHA YACTHUHA 3aBOJIIB 13 BUTOTOBJICHHS LIEMEHTY,
IIETJIA, CKJIa Ta METaJOKOHCTPYKINI ONMMHUIACA B 30HI aKTUBHUX OOMOBHUX MiH, MiA
OKymarfi€ero ado Oyma IiJIecCIpsIMOBaHO 3HUIIIEHA BOPOKUMHU PAaKEeTHUMH ynapamu. Lle
3MYCWJIO TPaBIIB PUHKY - BiJ BEJIMKUX BHUPOOHUKIB JO PO3JAPIOHUX MEpexK —
OpaloBaTH B PEXKUMI AHTUKPU30BOTO YMPaBIIHHSA, IO TNependadyae MOBHY
nepe0y 0By  JIOTICTUYHUX  MapHIpyTiB, €KCTPEHHM TOIIYK aJIbTePHATUBHUX
MOCTAaYaJIbHUKIB (MIEPEBAKHO 3aKOP/IOHHUX) Ta BUMYIIECHUH MEperyis npanciB yepes
1HIAIH] pu3uKH [2].

BonHouac — miampueMcTBa, IO NPOJAOBXKYIOTH  (DYHKIIOHYBaTH  Ha
HIIKOHTPOJILHUX TEPUTOPISAX, CTUKAIOTHCS 3 MapaJOKCAIbHOIO CUTYAlI€l0: MOMpPH
BEJIMYE3HI NOTpeOu KpaiHu y BiIOYyIOBI, peajbHi 00CATH 30yTy 3aIMIIAIOTHCS 3HAYHO
HIDKYMMHM 32 JIOBOEHHI TIOKa3HUKHU. [loTouHa KymiBelbHAa CIPOMOXKHICTh Ta
aKTUBHICTH 3a0yJOBHUKIB MalOTh BUPAKECHUI CE30HHUHN a00 TOUYKOBHI XapakTep, 10

HE JI03BOJISIE BITYM3HSHHMM 3aBOJIaM BUWTH Ha MOBHY BHUPOOHUYY HOTYXHICTb.
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Binrak, punok mepeOyBae y cTaHi XUTKOi TpaHcdopmarlii, ae pizuuHa BiACYTHICTh
MEBHUX MaTepialiB MOEAHYEThCS 3 €KOHOMIYHOK CKJIAIHICTIO IXHBOTO MPUAOAHHS,
10 06e3MocepeIHbO BIUITMBAE HA TEMITH Ta SIKICTh BIIHOBJICHHS JKUTIIA JIJIST MUTHHOHIB
MOCTpaXKAINX YKPATHIIIB.

BucnoBku.

VYkpaiHchKa AepxaBa MpeCTaBIIa CBITOBIN CHUIBHOTI aMOITHY TOPOXKHIO KapTy
MOBOEHHOTO BiJIHOBJICHHS, PO3paXxOBaHy Ha ICCATHPIYHY NEPCIEKTHBY, IO Mae
TpanchopMyBaTH KpaiHy 3 TMOCTpaXaajnoi BiA BIMHM 30HM Ha TMEPEIOBUI
1HHOBaIlIiHUM Xab €Bporu. MacmTabHui miax, omiHeHu y 750 MUTBSpAIB J101apiB,
HE 00MEXYEThCA Jiniiie (pi3MIHOI0 BiAOYI0BOIO 3pyiTHOBaHMX 00’ €KTIB, a repeadayae
byHnamenTanbHe nepedopMaTyBaHHS ~ €KOHOMIYHOT  Mojeni, UupoBi3aliio
Jep>)KaBHUX CEPBICIB Ta TOBHY IHTETpallil0 B €BpoONeHchbki puHKU. DIHAHCOBUI
dbyHaaMeHT 1€l 1HIaTUBYA TUIAHYETHCS 3BECTH 3aBIAKH JUBEPCU(PIKOBAHUM
JDKepenaM: Bl MPsAMOT MIXKHAPOAHOT TPAaHTOBOI JOTIOMOTH Ta MiJIBIOBUX KPEIUTIB 110
3aJIydeHHS] TPUBATHUX 1HO3EMHUX IHBECTHUIIM Ta BUKOPUCTaHHS KOH(ICKOBAHMX
POCIMCHKUX aKTUBIB.

Peanizarniiss nporo mia"y po3iijieHa Ha KiUIbKa €TalliB, /e MEpIIOYeproBUM €
ryMaHITapHE BIJHOBIICHHS, IO BKJIIOYAa€ PEMOHT KPUTHUYHUX KOMYHIKallid, a
HACTYIMHUM -  TJIMOOKa  MOJEpHi3allis, SKa  TOPKHETbCS  EHEpPreTHKH,
arpormpoMHCIOBOTO  KOMIUIEKCY Ta 000poHHOI mpomucioBocti. [Iporpama
nependavae CTBOPEHHS CHPHUSTIIMBOTO 1HBECTHUIIIHHOTO KJIIMaTy dYepe3 CyIIOBY
pedopMy Ta TOMOJIAHHSA KOPYMIIIMHUX PHU3UKIB, MO0 € KPUTUYHOI YMOBOIO JIJIS
3axXiHUX TmapTHepiB. Takum yumHOM, YKpaiHa MparHe HE MPOCTO MOBEPHYTHCS 10
JOBOEHHOTO CTaHy, a 3JIIACHUTH «TEXHOJOTIYHUN CTpUOOK», BIPOBAIKYIOUH
HalCyJyacHilI CTaHAapTH €KOJIOTTYHOTo OYIBHHUIITBA Ta «3€JICHOI» eHepreTuku. Lle
3MIHUTh BHUIJISA MICT, CTPYKTYpPY 3alHSTOCTI HAceJeHHs Ta poyib YKpaiHU Ha
rJI00aNbHIN apeHi, MepeTBOPIOIOYM 1i Ha KIIOYOBOTO TpaBlsg y 3a0e3MedeHHI

MPOJIOBOJIbUOT Ta eHepreTH4HOoi Oe3nexu €C.
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IMPLEMENTATION OF DRONES FOR MONITORING PROGRESS,
CONTROLLING THE VOLUME OF CONSTRUCTION WORK
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OBCAT'IB BYIIBEJIBHUX POBIT
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Sumy National Agrarian University, Sumy, Gerasym Kondratiev St., 160, 40002
CymcoKull HAYioHaNIbHUUL a2papHUll yHigepcumem,

Cymu, eyn. I'epacuma Konopamwesa, 160, 40002

Anomauia Y pobomi 00cniodxcenHo 6nposaddiceHHss Oe3niIoOmHUX NiMAlbHUX anapamis
(bnJIA) sk incmpymenmy yughposizayii 6yodieenvHoi eanysi. Po3ensanymo memoouxy euKOpuCmaHHs
OpOHI8 01 ONepamusHO20 MOHIMOPUH2Y Npocpecy 38e0eHHs 00 '€kmie ma asmomamu3ayii
KOHmponto 06cazie gukonanux pooim. Ocobausy yeazy npuoiieHo mexHonociam omozpammempii
Ma 1a3epHO20 CKAHYBAHHS, WO 003801510Mb cmeopiosamu mouni 3D-mooeni ma opmoghomonnanu
0J151 NOPIBHAHHA DaKmuyHo2o cmauy Oyoienuymea 3 npoekmuoro BIM-mooennto. Ilpoananizosano
eKOHOMIYHY eghekmusHicmob eukopucmanus bnJlIA y nopiensanni 3 mpaouyitiHumu 2eode3udHumu
Memooamu, 30Kpema 6 dAcneKmax WweUOKocmi 300py OAaHux, MOYHOCMI 3aMipi6 HACUNHUX
mamepianie ma Oe3nexku nepcouany. BusnaueHo oCHOBHI mexHiuHi ma HOpMamueHi Oap ’€pu, wo
cmpumyloms macoee 3acmocysants Oponis. Cghopmynvosano pexomenoayii wjooo inmezpayii
pe3yiomamis aepopomo3uoMKU 68 cucmemu YAPAGNIHHA NPOEKMAMU Ol MIHIMI3ayii pu3uxie i
oompumarHs 2pagixie pooim.

Knrowuoei cnosa: oezninomui nimanvui anapamu (bnJlA), monimopune 6yoienuymea, BIM-
MexHoN02il, KOHMponb 06cs2ie podbim, yugposi mooeni penvedhy, 3D-moodeniosanms, mexHiyHull
Ha2s0, eKOHOMIYHA eheKMUBHICMb

Abstract. The paper explores the implementation of unmanned aerial vehicles (UAVs) as a
tool for digitalization of the construction industry. The methodology for using drones for
operational monitoring of the progress of construction of facilities and automation of control of the
volume of work performed is considered. Particular attention is paid to photogrammetry and laser
scanning technologies, which allow creating accurate 3D models and orthophotos for comparing
the actual state of construction with the design BIM model. The cost-effectiveness of using UAVs
compared to traditional geodetic methods is analyzed, in particular in terms of data collection
speed, accuracy of bulk material measurements, and personnel safety. The main technical and
regulatory barriers that hinder the mass use of drones are identified. Recommendations are
formulated for integrating aerial photography results into project management systems to minimize
risks and adhere to work schedules.

Keywords: unmanned aerial vehicles (UAVs), construction monitoring, BIM technologies,
scope control, digital terrain models, 3D modeling, technical supervision, cost-effectiveness.

Beryn. BrpoamxkenHs Oe3miiorHuX —itaaebHux amapatiB  (bnJIA) vy
OYIIBHHIITBO - I1€ HE TIPOCTO KOPOTKOYACHUM TPeH]T a0 JaHWHA MOJII Ha TaJKETH, a

dbyHnaMeHTaIbHUN Tepexin 1o rinobanpHOi koHuemnmii Construction 4.0. Ia
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napagurma nepegdadae MmoBHy HHUdpoBizaliio (GI3UYHOTO TPOCTOPY, JI€ IPOHHU
BIZIITPAIOTh POJIb «OYEH» Ta IHTEIEKTyallbHUX CEHCOPIB MPOEKTY. 3aBISKH IXHbOMY
3aCTOCYBAaHHIO  TPAIUIIIMHUANA, YacTO XAOTHYHUNA OyMIBENbHWM  MailTaHuYnK
MEPETBOPIOETHCSI HAa KEPOBaHY, MPO30PY Ta BHCOKOTOUYHY IHQPPOBY CHUCTEMY, I
KOXKEH eTanm poOIT MIAJAETbCS MOHITOPUHTY B PEXKHUMI PEAJbHOTO 4acy.
Buxopucrannast briJIA no3Bosisie eekTUBHO po3B'si3aTu MpoOsieMy 1HGOPMAIIHHOTO
PO3pUBY MiXXK TEOPETUYHOKO MPOEKTHOIO TOKYMEHTAIi€l0 Ta (HaKTHUYHUM CTaHOM
00'exTa. 3aMiCTh €Mi30IMYHHUX BI3UTIB I€OJIC3UCTIB, IPOHU 3a0€3MEUYIOTh PETYIISAPHY
Ta KOMIUIEKCHY (OTOTpaMMeTpito, CTBOPIOIOYM JIeTajdbHI OpTOQOTOIUIAHH Ta
BHCOKOTOYHI XMapu TO4oK. Lle mae 3Mory B aBTOMaTHYHOMY PEXHMi MOPIBHIOBATH
peanpHUI cTaH OymiBHUIITBA 3 1UGpoBo0 Moaewto (BIM), MUTTEBO BHSBISIOUN
HaMEHIIT BiIXWUJIEHHS BiJ rpadika a00 KpUTHYHI TOMUJIKA B MOHTaX1 KOHCTPYKIIiil.

3permnToro, BUKOPUCTAHHS 0€3MiIOTHIX TEXHOJIOT1H 3abe3mneuye
Oe3MpereICHTHY MPO30PICTh Il 1HBECTOPIB. 3aBISKU AaKTYallbHUM BI3yallbHUM
3BiTaM 3aMOBHHUK OTPUMYE€ IOBHY KapTHHY Iporpecy 0e3 He0oOX1JTHOCTI MOCTIHHOI
0CcOOMCTOT MPUCYTHOCTI HAa MaWJaHYMKY, IIO 3MIIHIOE PIBEHBb JOBIPH Ta CIPOIILYE
KOMYHIKAI[il0 MDK yciMa ydYacHMKaMy TIporecy. TakuMm YHHOM, JPOHH CTalOTh
LEHTPaJIbHOIO JaHKow B exkocuctemi Digital Twin (ummdpoBoro npiifHuka) OymiBii.
Bonu He mpocto (ikcyroTh 300pakeHHsI, a 30Mpal0Th KPUTUYHO BAXKJIMBI JTaHi, SKi
MiCs  aHami3y aIropuTMaMd INTYYHOTO I1HTENEKTY JIO3BOJISIIOTH —MpUAMAaTH
OOTIpyHTOBaH1 yMNPaBIIHCHKI PIIIEHHS, CKOPOYYBaTH TEPMIHM 374aul OO0'€KTIB Ta
CYTTEBO 3HIDKYBATH XHIO (piHATBEHY COOIBAPTICTD.

OCHOBHM TEKCT.

Kirouosi nepeBaru inTerpanii brniJIA oXommoroTe yCci acCeKTH AEBEIONMEHTY,
MOYMHAIOYM 3 HAA3BUYAMHOI TOYHOCTI Ta MIBHIKOCTI 300py MaHUX, apKe Te, II0
paHilie 3aiiMano JIH1 MOJbOBUX POOIT L0 OpUraau, Oe3MIIOTHUK BUKOHYE 3a JIYeHI
TOJIMHH 3 TOYHICTIO BUMIPIOBAaHb JI0 IEKUIBKOX CAaHTUMETPiB. BaxxinuBum ¢pakrtopom €
ONTUMI3AIlIS JIOTICTUKU Ta PECYpCIB: JPOHHU JO03BOJSIOTH JUCTAHIIIHO TPOBOJUTH
IHBEeHTapu3allio OyamaTepialiB Ha BIAKPUTHUX CKJIaJax Ta OOYHCIIOBaTH 00’ €MHU

3eMJITHUX POOIT, SIK-OT HACHUIIIB Ta BHIMOK, 3a JomoMororw 3D-MmojentoBaHHS, 110
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CYyTTEBO MIiHIMI3y€ 3aliBl BUTpaATH Ta 3anobirae 30utkam. [lapajienbHo 3 MM 3HAYHO
MIJBUIY€EThCST O€3MeKa Mpalli, OCKIIbKM MOHITOPUHI HEOE3MEeUHHX 30H, MepeBipKa
BUCOTHMX KOHCTPYKLIA Ta JaxiB 3a JIOMOMOTOI0 Kamep 3 BUCOKOIO PO3IIHHOIO
3aTHICTIO a00 TEIUIOBI3OPIB JO3BOJISIE YCYHYTH PHU3UKH JUIsl TEpCOHANy, HE
3aITy9ar09yl MPOMHUCIIOBUX aJIBITIHICTIB IJII PYTUHHHX OTJISIB [2].

dororpammeTpis B Cy4yaCHOMY OyIIBHHMIITBI BHCTYMHa€ KIOYOBUM METOJOM
OTpUMaHHs TOYHMX 3D-IaHux Ha OCHOBI 3BUYalHUX 2D-300pakeHb, 10 A03BOJISIE
CTBOPIOBATH METPUYHO KOPEKTHI HU(POBI Kormii 00'€KTIB OyAb-IKOi CKJIaIHOCTI.
IIporec mounHAETHCS 3 TOTO, IO APOH 3A1HCHIOE CEPII0 3 COTEHBb 3HIMKIB 13 BUCOKUM
CTYNEHEM HakJaJaHHs, 3a3Buuaid y mexax 70-80%, micias 4yoro creniaiizoBaHe
nporpaMHe 3abesnedeHHs, Sk-oT Pix4D abo Agisoft, imeHTH]IKY€E CIIIBHI TOUKH HA
dboTtorpadisx 1 BUpaxoBye iXHI TOYHI KOOPJUHATH B MPOCTOpi. Pe3ynbpTaTomM 1bOTo
ertanmy € crTBOopeHHs «xMmapu To4ok» (Point Clouds), sika ciyrye paeTaibHHM
1 pOBUM KapKacoM 00'€KTa.

Ha ocHoBi nmux manux ¢GopmyroTbcs OpTO(POTOIIAaHU - BUCOKOSIKICHI CKJICEH1
300pa)XCHHSI, B SIKUX TMOBHICTIO YCYHYTI MEPCIEKTUBHI CIIOTBOPEHHS, IO Ja€ 3MOTY
BUMIPIOBATH B1ICTaH1 Ta IUIONII 0€3MOCEPEeHBO Ha KapTi 3 TOUHICTIO JI0 CAHTUMETpA.
OxpiM Bi3yaJIbHUX IUJIaHIB, TEXHOJIOTIS JO3BOJISIE TeHepyBaTH LU(POBI Mozeni
penbedpy (DEM), ski € He3aMIHHUMHU Al aBTOMAaTHUYHOTO pO3PaxyHKy 00'eMiB
3eMJITHUX POOIT: cUCTeMa 3/1aTHAa MUTTEBO OOUYUCITUTH 00’ €M HACHUIY MICKY, 1I€OCHIO
ab0 BUIMKH IPYHTY, HIOWHO KOPUCTYBa4 BUAUINTH BIJIOBIIHY 30HY Ha eKpaHi [5].

Jlns Toro, mo0 oTpuMaHa Mojielib Oyia He MPOCTO Bi3yajbHO MPUBAOJIMBOIO, a
reoJIec3NYH0  TOYHOK ~ Ta  NOPHUAATHOIO Uil  1HXKEHEPHHX  PO3PAXYHKIB,
BukopucToBytoThcsi briJIA 3 monynsamu RTK (Real-Time Kinematic) a6o PPK. Ili
CHUCTEMH OTPHUMYIOTh MOMPABKH KOOPJUHAT Y peajbHOMY 4aci BiJ 0a30BHX CTaHIIIH,
mo 3a0e3meuye KOPCTKY TMPUB'S3KY MHUGPPOBOro JABIHHUKA JO peaTbHUX
reorpaiuHuX KOOPAMHAT 1 TapaHTye O€30raHHy TOYHICTh YCI€l CHUCTEMH
MOHITOPUHTY.

Bubip briJIA 3anexuts Big Maciitady 06'ekta Ta HEOOX11HOT AeTamizamii (Tadr.

).
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Taoauus 1 — Xapakrepuctuku bnJla nyist BukopucTtanis B OyaAiBHUITBI

Mognenb IIpusHaueHHs KirrouoBa 0coOIMBICTE
DJI Mavic 3 . . . S
Enterprise VYuiBepcanbuuii | KomnaktHuil, Mae MexaHiuHUM 3aTBOp (HEMA€E PO3SMUTTSI Ha
(R{"pK) IHCTpYMEHT mBukocTi) Ta RTK-Moxynb 11 caHTUMETPOBOT TOYHOCTI.
. 03BOJISI€ 3MIHIOBAaTH KaMepu: Ja3epHe CKaHyBaHHS
D/l Matrice Basa (IﬂDAR) MOTYKHHUM 3yM a6(I: TGHJIOBI;SO ,Z[.H}I};'IOLH K
350 RTK apTHepis » TTOTY Y p YKy
TEIJIOBTpAT.
. BiacyTHicTb s)xopcTkux reo30H (No-Fly Zones) y I13, o
Autel EVO IT T'ima 3 f[IH}(]) TUTS 0601;1/1 B cneunq)iqlgjx nozauiﬂx g Bi,I[I\inI;-I-IHa
RTK V3 albTEpHATUBA Py P ’
6K kamepa.
. JIpOH J1TaKOBOTO TUITY 3 BEPTUKAIBHUM 37TOTOM.
WingtraOne . . . . :
Gen 1I Benuki 06'ektr | [neanpHuit as xap'epiB abo OyIiBHUIITBA AOPIT JOBKUHOIO
B JIECSITKH KIJIOMETPIB.

VY xontekcti konmenii Construction 4.0 36ip MepBUHHNX JaHUX 3a JOTTOMOTOIO
JPOHIB € JMIIE IMOYaTKOBUM €TaloM, aJKe€ CIPaBXXHs IIHHICTh TEXHOJIOTIl
PO3KPHUBAETHCS MiJ1 Yac IXHBOT MOJAIBIIOT aHAIITUYHOI 0OPOOKH y Crieliani30BaHOMY
nmporpaMHoMy 3a0e3nedeHHi. st mepeTBopeHHs: MacuBiB doTorpadiii y METpuyHO
TOYHI KapTh Ta JderanmizoBaHi 3D-mojeni HalyacTilie BHKOPUCTOBYIOTH Taki
iHcTpyMeHTH, sk DroneDeploy a6o Pix4D, 1m0 103BOJISIIOTH CTBOPIOBATH Bi3yalbHY
OCHOBY IIU(POBOTO JIBiifHHKA 00'€KTa.

HacTynHuM KpUTHYHO BaXKJIMBUM KPOKOM € 1HTErpallisi OTPUMAHUX PE3yJIbTaTiB
y npodeciitHl iHXeHepH1 cepenoBuina, 30kpeMa B Autodesk Revit abo Navisworks.
Came crooau IMIOPTYIOThCS JaHl 3 OE3MIJIOTHUKIB JUIS TPOBEJCHHS JIETAIIBHOTO
MOPIBHSUIBHOTO aHai3y (PaKTUYHOTO CTaHy OyAiBHHITBA 3 MO4aTkoBoo BIM-
MOJICJUTIO, IO Ja€ 3MOTYy BHUSBJISATH KOJI31i Ta BIIXWJIEHHS Ha paHHIX eTarax.
Boanouac 7151 BupimieHHs! By3bKOCIIEI1aTi30BaHUX 3aB/IaHb, TAKUX SIK MapKIIeHaepist
a00 TOYHMIA aHaJ13 3eMJISTHUX POOIT, 3aiTy4aroTh TiaTdopmu Ha kmtanT Propeller, siki
ONTHUMI30BaH1 JJIsl IBUAKOTO OOYHUCIEHHS 00'€MIB IPYHTY Ta MOHITOPUHTY pENbePy
[4].

Takum 4MHOM, JIMIIE MTOENHAHHS anapaTHUX 3aC001B 13 MOTY>KHUM MPOTPAMHUM
KOMILJIEKCOM JIO3BOJIIE TIEPETBOPUTH CHUpi JaHI HA OOTPYHTOBaHI YIPaBIIHCHKI

pimenHs (puc.1).
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1. 301p maHux

Y

2. O0pobxka nanmnx

h

3 TlpoBenenus aHamizy

Y

4 CxnagaHHs 3BITHOCTI

Pucynok 1 - TexHoJsioriyHuii {MKJI BIPOBAKEHHS

3actocyBaHHS JpOHIB y OyIIBHMIITBI BHpIIIye€ TpU KPUTHYHI 3aBJIaHHS:
3a0e3MeyYeHHs MIBUIKOCTI, TOYHOCTI Ta O€3MeKH MpoLeciB. Y MeXaxX MOHITOPUHTY
nporpecy 0€3MUJIOTHUKY BUKOHYIOTh PETyJISIpHI 00JIBOTH 3a 3aJaHUMH MapIIpyTamH,
CTBOPIOIOYM BHCOKOTOYHI oprtodorommanu Ta 3D-mopjemi, 1m0 103BOJSIOTH
peanizyBatu (QyHKIlI0 nmopiBHsAHHS «[lnan vs ®akT» NUIIXOM HaKJIaJaHHS MOTOYHOI
cutyallli Ha npoekTHy BIM-monenb 1yt MUTTEBOrO BUSBJICHHS BiixujeHb. Kpim
TOTO, OTpPUMaHa Bi3yalbHa ICcTOpisA y QopmaTi TallMIIaliCiB CTa€ MOTYXHUM
1HCTPYMEHTOM 3BITHOCTI I€pe]l IHBECTOPAMH.

Opniero 3 HaMOLIBII (HIHAHCOBO 3HAUYIIUX (PYHKIIM € KOHTPOJIb 00CATIB POOIT
(Volumetric Analysis), ae 3a qomoMororw ¢GpoTorpaMmeTpii IpOHH 3 TOUHICTIO 10 1-
2% po3paxoBylOTh 00'€eMH BHUHHATOTO IPYHTYy B KOTJIOBaHax a00 HACUITHUX
MaTepialiB, TAKUX SIK MICOK UM MIE€01Hb, 0 (PAKTUYHO YHEMOXKIIMBIIIOE MAHITYJIALIT 3
O0oky miapsiiHukiB. BoaHouac y cdepi TexHiuHoro Harnsny bmJIA 3a0e3neuyiorhb
0e3neuHy 1HCTEKI[II0 BaXKKOJOCTYITHUX TUISTHOK - ¢acaiiB BUCOTOK, MOCTOBHX OIIOp
YW TOKpIBEJb, & BUKOPUCTAHHS TEIUIOBI30PIB JIO3BOJISE OINEPATUBHO BUSBISITH
MPUXOBaHI 1e(PEeKTH T11poi30siiii abo BUTOKH Tera [3].

Bnposamxenns brnJIA ckopouye BUTpaTu Ha reoae3ndHuil MOHITOpUHT 110 80%
Ta MIHIMI3y€ (PIHAHCOBI PU3UKHU 32 PaAXyHOK BHSBJICHHS NMOMMWJIOK HAa PaHHIX eTanax
OyJIBHMIITBA. 3aBASIKM aBTOMAaTu3allii oOMIpiB Ta 1HCHEKIII, IHBECTOPU OTPUMYIOTh

Oes3MpeneAeHTHY TOYHICTh KOHTPOJIO PEeCcypciB, M0 MPHUCKOPIOE TEPMIHU 37adi
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00'€KTIB 1 MIJBUIIY€E 3arajbHy MapKUHAJIBHICTh MPOEKTIB (Ta01.2).

Ta6auus 2 - [lepeBarn Ta eKOHOMIYHA e()EKTUBHICTH

ITapametp Tpanuiitai MeTOIU (TEOIC3HCT) Buxopucranas briJIA
Yac 31i0MKH 1-3 mHi (3aJI€KHO BiJI TIJIOIIII ) 15-30 xBunnH
KinbkicTh TOUOK CotHi (BuOipKOBi 3aMipn) Minbiionu (CyiibHE TOKPUTTS)
Besmexa Bucokwuii pusuk (epedyBaHHs B HynpoBuit pusuk mist
HeOe3MeYHUX 30HaX) epCoOHAILY
[TepioguyHicTh Pa3 Ha Micsnb/kBapTan [loans a00 MIOTHIKHS

[lonpu 3nauni mepeBaru, iHTerpauis brJIA cTukaerbes 3 cepilo3HUMU
3aKOHO/IaBYMMH Oap'epamu, 30KpeMa CKIaJHICTIO OTPUMAaHHS JI03BOJIB Ha MOJBOTH B
MEKaxX MICT Ta CYBOPUMHU OOMEKEHHSIMU B YMOBaxX BOEHHOIO cTaHy. E(eKTHUBHICTh
MOHITOPUHTY TaKOXX KPUTUYHO 3aJICKHUTh Bl MOTOJHUX YMOB, OCKUIbKH CHJIbHHIA
BiTEp, omajgu ab0 TyMaH POOJISITh MOJILOTU TEXHIYHO HeMOxIuBUMH. Kpim TOTO,
ragy3p BiAuyBa€e TOCTpuUd Je(diuuT KBami(iKOBaHUX KaApiB, 3AaTHUX HE JIUIIE
npodeciitHo MJIOTYBaTH APOHHU, a W (axoBO aHANII3yBaTH CKJIAJHI T'€OMPOCTOPOBI
nani. Ili ¢aktopu BuMararTh BiJ 3a0yJIOBHHKIB PETEILHOIO IIJIaHYBaHHS Ta
1HBECTHIII} Y MATOTOBKY BJIACHOIO IITATYy CIIELIAJICTIB.

BucnoBku.

BripoBaykeHHST IpOHIB MIHIMI3Y€E «IIOACHKUHN (akTopy, 3amobirae KpagbKkam
MaTepialiiB Ta JO03BOJSE 37aBaTH 00’€KTH BUacHO. Lle mepeTBoproe MOHITOPHHT 13
PEaKTUBHOrO (BUIMPABJICHHS TIOMHUJIOK) Ha TPOAKTUBHUN (3amoOiraHHa iM),
CTBOPIOIOUN HAMIHY HU(PPOBY €KOCUCTEMY JIA MPUUHSATTSA yNPABIIHCHKUX PILICHb.
3aBasku Oe3nepepBHOMY MOTOKY TOYHUX JAHHWX 3a0YyJIOBHUK OTPUMYE MOIKIHBICTH
He mnpocto (QikcyBaTH cTaH poOIT, a MOJeIoBaTH MalOyTHI ClieHapii Ta
ONTHUMI3YBAaTH BHUKOPUCTaHHS PECypCiB Yy peaJbHOMY uaci. 3pemToro, Taka
TpaHcdopmariiss poOuTh Oy11BEILHUM O13HEC MPO3OPIIINUM JJIsl IHBECTOPIB Ta 3HAYHO
CTIUKIIIUM JIO0 PHU3HKIB, IO € KIIOUYOBOIO KOHKYPEHTHOIO TIEPEBArol0 B EIOXY

Construction 4.0.
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Anomauia. lle oocnioocennss — cnpoba 3a3upuymu 6 cepye boukiswuru uepez micmo
Cambip, npocmip, Oe icmopis, apximekmypa, mpaouyis ma Cy4acHiCmy J1e2imKaioms ) 2apMOHii.
Cambip nocmae He nuwe AK 2eo2paiuna mouka, a AK HCUea nam’sime, oe apximexmypa, My3euHi
KoneKkyii, nicHi, 00psa0u ma ceama Gopmyloms HUMKY, WO 3 €OHYe noxonainHa. Ha ochosi
icmopuuHux Odxcepen, emHOSPAPIUHUX OOCHIONCEHb | CYYACHUX CNOCMEPEdCeHb, NOEOHAHO
HAyKoGUll aHAi3 i3 ABMEHMUYHOI0 IHMEePRPemayicio npocmopy.

Knrouosi cnosa: bouxiswuna, Cambip, Kyibmypua nam’amo, apximexmypa, i0eHmMUyHicmsy,
mpaouyis,; asmeHmu4Hull NPOCmip.

Abstract. This study is an attempt to look into the heart of Boykivshchyna through the city of
Sambir, a space where history, architecture, tradition and modernity flow in harmony. Sambir
appears not only as a geographical point, but as a living memory, where architecture, museum
collections, songs, rituals and holidays form a thread that connects generations. Based on
historical sources, ethnographic research and modern observations, scientific analysis is combined
with an authentic interpretation of the space.

Key words: Boykivshchyna;, Sambir, cultural memory, architecture, identity, tradition,
authentic space.
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Beryn.

BoiikiBmuHa — 11€ He JIMIe apXITeKTypa Tip, TUIIA JICIB 1 pUTM PIK, a 1 JIETITKH
y SIKuUX BiaimyHIo€e MuHyne. CamOip — MiICTO, Jie ICTOpisS HE JISKUTh Ha MOJUIX Y
KHIKKAaX, a KMBE Ha BYJIMIAX, Yy J3BOHaX IIEPKOB, Y CMIXYy JITeH, 10 O1kKaTh
“kaspkuM ToponoM — CambGopom™. MicTo, ne OpykiBKa mam’siTa€ KPOKU TPEKIB, a
apXxiTeKTypa IIermoYe Mpo YacH, KOJIU HapOJ TBOPUB CBIH CBIT.

AHaJgi3 pocaimkenb i myOuaikamii. Sk nucaB Muxaisio ['pylieBCcbhKuHil:
«MaJieHbKl MicTa [anmuuuHM — 1Ie¢ He JWIe aaMIHICTPATUBHI MYHKTH, a BY3JIH
HalllOHAIBHOI mam’ATi...» [2]. CaMOip y IbOMY CEHC1 — )KHMBa aBTEHTHUKA MHUHYJIOTO,
110 JIyHa€e cborojHi. Bomonumup I'HaTiok onucyBaB BOHKIBIIMHY SIK «KUBY KHUTY»,
1e oOpsau, MiCcHI, peMecia Ta 3Bu4ai — 11€ CJI0Ba, peueHHs, maparpadu oJiH1€T BEIUKOT
ictopii [1]. IBan dpanko miKpecaoBas, MO «HAPOJHA KyJIbTypa MUCIUTH 00pazamu,
puTtMaMu, cumBosiaMu...» [8]. Poman KupuiB 3ayBakyBaB, 1m0 «OOWMKIBChKa
IICHTUYHICTh HE BUYEPIYETHCA MY3€sIMHU, a JKUBE Yy TPOCTOpax, [ JIOIH
B3a€EMOJIIIOTH 3 KyJbTypoio» [4]. Bonogumup KpaBueHKo po3risiiaB «Tpagulliio sK
BIIKDUTHI TEKCT, SIKUH TIEPEKIATAETHCS Y ChOTOACHHS. .. » [5].

i migxoau m03BOJSIIOTH Oauntu CamOip HE MPOCTO SIK MICTO, a SIK KUBE
MOJIOTHO KYJBTYpHOI MaMm’siTi, J€ MHUHYJE 1 CYy4YacHICTh MEPeIuliTaloThCa Y
MOCTIHHOMY Jiao31.

Meta pocaimxeHHsi. MeToro 1BOTO JOCHIIKEHHS — mokazatu CambOip sk
aBTEHTUYHE cepile bONKIBIIMHM, TPOCTIp, M€ apXITEeKTypa, ICTOpis, TpaauIlii Ta
CyYacHI KyJIbTYpHI MPAaKTUKUA CTBOPIOIOTH OPTaHIYHY LUIICHICTh. 3aBJaHHS MOJISITA€E B
aHaji3l MicTa y HOro 1CTOpUYHOMY, €THOrpapiuHOMYy Ta Cy4yacHOMY BHUMIpax Ta
BUSIBJICHHI IOTO YHIKQJIBHOI POJII y TIOPIBHSIHHI 3 IHITUMHU KapIaTChKUMHU MICTaMHU.

BukJiiax ocHOBHOro MmarepiaJy.

IcTopis sik xxuBa menois, sk Cambopa — 11e He XPOHOJIOTIS TIO/Ii, a MOBUIbHA 1
rOoKa MenoauKa, mo Hapoxkyerbess y XIII cTomiTTi 3 mepmmMu TITONUCHUMHU
3raJikaMu 1 TpUBa€ JOTENEP Y 3ByUYaHHI JI3BOHIB, Y TEMOPI JIFOACHKUX T'OJI0CIB, y TUIII
MDK Kpokamu Ha OpykiBii. [licist pyliHyBaHHS Tij] 4aC TaTapO-MOHTOJIbCHKOI HABAJIH

MICTO, MOB (pEHIKC, MiJHIMAEThCS 3 Tomeny ictopii, 1 Bxke y 1390 porl orpumye
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MaraeOyp3bke mpaBo, YTBEPUKYIOUM ceOe SK MPOCTIp CaMOBPSAYyBaHHS, KyJIbTYpH 1
MICBKOI T1THOCTI.

Kapnatu, 3a cnocrepexxennsm Onbru CrenatiB, OpMYyIOTh OCOOIMBHI THII
ICTOPUYHOT apXITEeKTYpHU Yacy — He JIHINHUIH, a CIIOTIAIaJbHUuM, Y SKOMY MUHYJIE HE
BIJIXOJIUTh, @ OCi/Ia€, HAIIAPOBYETHCS, 3AIMIIAETECA B JaHAMAPTI Ta apXiTeTypi 5K
nam’sTh Tina 1 mpocropy [7]. Cambip y 1IbOMy CEHCI € 3pa3KOBHM: ICTOPIS TYT HE
MYUTh yIepesa, a 3aTPUMYEThCA y KaMEH1 XpamiB, y KOHCTPYKIIi J1axiB, y CJOBI1
MICIIEBUX JIET€H/I, Y TOJIOCHOMY MOBYaHH1 CTapUX BYJIHIIb.

Ha tm JlporoOuua, ums 1AeHTHYHICT, (opMyBajacs JTOBKOJIAa COJISTHUX
IPOMUCIIIB 1 TOProBesibHOI auHaMiku Ta Ckoje, mo (YHKIIOHYE SIK TpPaH3UTHUI
KapnaTchbkuil By3011, CaMOip BUPI3HAETHCS 3ATHICTIO HE PO3YUHSITH MaM ATh Y pyci,
a KOHIICHTPYBAaTH i, IEPETBOPIOIOYN MICHKUM MPOCTIP HA KUBHUM HapaTUB — HE IPO
noJiii, a Mpo TPUBAHHS KyJIbTYpHU Yy 4aci.

boiikiBchka Tpaauiis sIK AuXaHHS KyJabTypu B CamOopi — Iie HE 3acCTUIIuil
My3eHuH apTedakT 1 He aBTeHTUYHA opMa mam’sITi, a )KMBa aHTOJIOT1Sl KYJbTYPH, Y
AKII OCB1A MUHYJIOTO TpaHc(opMmyeThCsl y cmocidé OyTu B cyyacHOMy cBiTi. BoHa
JMXae He JIMIIE Y MICHIX, TAaHIMX 1 00psAIax, a B caMiil CTPYKTYpi1 MOBCSAKACHHOCTI — Y
’KeCcTax MPUBITAHHA, y MaHEP1 TOBOPUTH, Y CIIOCOO1 MPUKpAIIATH JiM, Y CTaBJICHHI JI0
mpaili, MPOCTOpy Ta yacy. Tpaauiiist TyT HE BIATBOPIOETHCS — BOHA MPOKUBAETHCS, HE
JEMOHCTPYETHCS — a 31MCHIOETHCA.

BumuBka y 00MKiBCbKOMY KOHTEKCTI IOCTA€ SIK CUMBOJIIYHA KapTa KOCMOCY, i€
OpPHAMEHT € HE NPHUKPACOI0, a 3HAKOM BIIOPSIKOBAHOIO CBITY; KOKEH OpPHAMEHT,
KBITKa, poMO 4YM KpHUBYJIbKa — II¢ ¢parMeHT aBTEHTHMHOI MeTadi3WKH, BUIIUTOI
HUTKOIO JnocBinmy boiikiBimmau. Ilicas — He mnpocTto ¢opMa ecTeTUYHOTrOo
BHCJIOBJIFOBaHHS, a CIOCIO TaM’ATaTH, CIOCiO MEepeKUBATH 1CTOPIIO TLIOM 1 TOJIOCOM;
y Hill 30epiraeThCs HE JIMIIE CIOKET, a iHTOoHAIlig OyTTs. OOpsm — 11e He CIEeHIYHUN
dakT, a puTyand mepexoay, MICT MK HOKOJIHHSMH, Y SIKOMY CIIJIbHOTa IIOpasy
HaHOBO MIATBEP/IKY€E CBOIO MPUCYTHICTH y Yaci.

Ha Bigminy Big Typku, ne Tpaauiis 30epirae OUTbII apxaiuHy, Maike 3aMKHEHY

dbopmy 1 TsKI€ 10 eTHOTpadiuHOi camoiocTaTHOCTI, Y CamMO0opi BOHA 1HTETPY€ETHCS Y
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MICBKUM KYJbTYPHUM MPOCTIp, BCTyNA€ y Jiajor 3 OCBITOK, MHUCTEITBOM,
IHCTUTYIISIMA KYJBTYpH, TEPETBOPIOEThCS HA JAMHAMIYHY CHCTeMYy 3HaKiB. TyT
Tpaaullis HE TNPOTHCTABISAETHCS MOJAEPHOCTI, a CHIBICHYe 3 HeEl, (OpMYyIOUH
riOpUAHY 1IGHTUYHICTh, Y K1 MUHYJIE HE BTPAYa€ThCA, a TPAHCHOPMYETHCS Y HOBI
CEHCH.

Cam0ip He iMmiTye (PONBKIOP — BiH HOro MEpeKiIagae MOBOK CY4acHOCTI. Y
IbOMY TIepEeKJIaJil TPaJuIlisl TepecTtae OyTH JHIINEe CHAAIIMHOK 1 cTae (GopMOIo
KyJIbTYPHOTO MHCJIEHHS: CHOCOOOM OCMMCIIOBATH TMPOCTIP, Yac 1 BIACHY
NPUCYTHICTh Yy CBiTI. MiCTO >XMBE MaMm’sSITTIO, ajie He 3apajJd HOCTAJIbIii, a 3apaau
TATJIOCTI — Ti€i BHYTPIMIHHOI HUTKH, 110 MOEIHYE ICTOPUYHHMI JOCBI 3 TEHEPIITHIM
MOMEHTOM.

CyuacHICTh fK TPOJOBXKEHHsS mam’siTi B IcTtopuko-eTHOrpadiuHOMYy My3ei
«boWKIBIIMHA», Yy LIBOMY KOHTEKCTI TOCTa€ HE JHIIE SK MPOCTip 30epeKeHHs
apteakTiB, a SK IHTEJNEKTyaJIbHUU IEHTpP MaM ATi, JI€¢ MarepiajbHa KyJIbTypa
MePETBOPIOETHCS Ha (PopMy Jiajory MK MUHYJIUM 1 cydacHicTio [3]. ExcroHar Tyt
HE € JIMIIE PIYYIO — BiH € TEKCTOM, SIKMI YUTA€THCS KP13b JOCBIJ B1JIBllyBaya; IKOHA —
3HaKOM CaKpaJbHOI MPHCYTHOCTI; HAPOJHUU OJAIT — CIIJIOM Tila, MO0 KOJHCH
pyxayuocsi B puTMi 00psy; MpeaAMeTH moOyTy — pparMeHTaMH 1o1eHHOI (inocodii
KUTTSL.

®dectuBanb «boiiko pecT» sICKpaBO IEMOHCTPYE, IO TPAIUIlIsl HE € apXiBOM, a
MOJTIEI0 — TUM, IO BIAOYBAETHCS TYT 1 TETEpP, Y MPOCTOP1 3yCTpidi, CIIBY, peMeca,
CIUIBHOI 1111 [6]. Y 1IbOMY CBSITI Tpaullisi TOBEPTAETHCS JO CBOI'O MEPBUHHOTO CEHCY
— Oytn QopMorw KoMyHiKalli, crmocobom OyTH pa3oM, aKTOM KOJEKTHUBHOI
IPUCYTHOCTI (PUCYHOK. 1).

Apxitektypa Cambopa Gopmye 0COOIMBUM CUMBOJIYHUM JaHAIIAPT, ¥ SIKOMY
npocTip HaOyBae cMHUCIOBOI TMMOMHH. Parymia pempeseHTye i€l TIpoMaaChKoi
naMm’siTi Ta MICBKOTO CaMOBPSIyBaHHS; LIEPKBU 1 KOCTEJ — CaKpaJlbHUN BUMIpP 4acy,
Jie 1CTOpiA MPOYUTYEThCSA SIK JyXOBHUU muisix. KaMiHb 1 JepeBO CTalOTh MOBOIO
apxiTEeKTypH, a MICTO — 0araToumapoBUM TEKCTOM, Y SIKOMY KOXEH aBTEHTHYHUN

CJIICMCHT BUKOHY€ POJIb 3HAKa.
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Pucynok 1 — Icropuko-eTHorpadiunmnii myseii «boiikiBImHa

Iicepeno: [1] @omo 3 8iokpumux 0xcepen mepedxci Inmeprem

Y 1poMy »xkuBOMYy KynpTypHoMy Timi CamOopa ocobnuBe Miclie MOCiIae
cakpaJibHa 1aMm’siTb, 110 HE MIJJIA€ThCS MOBHOMY palllOHaJbHOMY MHOSCHEHHIO, aje
IMOOKO BKOpIHEHA y CUMBOJIIYHUE mpocTip Mmicta. Hanpukinii 1996 poky B 11epkBi
Pizgsa IlpecBsitoi boropomuiii oTii BUSBWIM CTapOJABHIO IKOHY, MPUXOBAHY BIJ
yacy 1 IOTJIsAly, HEMOB cama iCTOpis BHpIIIWIIA HArajaaTd MpoO CBOK MPHUCYTHICTb.
[Ticas pecraBpartii y JIbBiBcbKOMY My3ei icTopii penirii Oyio BCTaHOBJIEHO, LIO II€
ikona kinmsg XVII cromitrsa, Bimoma HuHI mix Ha3Borw «Cambipcbka YymoTBopHa
Boroponuis» ( pucyHok. 2).

TaemHUIEI0 3aNMIIAETHCA TUIAX 1i MOBEPHEHHS — SK 1 KOJW BOHA 3HOBY
onuuunaca y CamOopi, 3BiikM OyJia BUBE3€Ha Ha 3axiJl. Y Il HEBU3HAYEHOCTI —
oco0JIMBa TMOETHKA CaKpaJbHOI TMaM’sTi: 1KOHAa HIOW HE TOBEPTAETHCS (Pi3UYHO, a
MOBEPTAETHCSI CMUCIOM, BXOJIUTh Y HPOCTIp MiICTa HE AK pid, a sIK 3HAK TyXOBHOI
TaraocTi. 1i MosBa He BIMCYEThCA y ICTOpilO, ajle NPUPOAHO BIUCYETHCA Y
BHYTpilHIN putM CamOopa — K THXa BIANOBIAb HA MOTpeOy mam’ATi OyTH HE JUIIe

30€pekKEHOI0, a i IIEPEKUTOIO.
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Pucynok 2 — Cambipcoka Uynorsopua boropoauusi — CumBoJI KyJbTypH
BoiikiBmunu B iHTep’epi nepksu Pizasa Ilpecssitoi boropoaumi.

IDicepeno: [2] @omo 3 8iokpumux 0xcepen mepedxci Inmeprem

Takum uymHOM, cakpanbHa Tpaauiliss Cambopa moctae He sK 3adiKCOBaHMIA
KYJbT, a SIK )KHBa MPUCYTHICTh, Y SIKii MUHYJIE 1HO/1 TIOBEPTAETHCA HE UYepe3 apXiB, a
yepe3 JMBO — HE uepe3 JOKYMEHT, a uepe3 o0pas, MO0 MOBUYKH IPOMOBIISE [0
cyuacHocTl. Ixkona Cambipcekoi YymoTBopHoi boropoauii crae He mpocTo
MHUCTEUBKUM apTe(akToM, a CHMBOJIOM CaMOi KyJIbTypu BOWKIBIIMHU — KyJIbTYpH,
110 3/1aTHA 3HUKATH 3 TIOJIS 30PY, ajie He 3HUKATH 3 [1aM’ STl 1 TOBEPTaTUCS TO/I1, KOJIU
IPOCTIP 3HOBY TOTOBHIA i1 MPUIHSTH.

BucHoBku

Cam0ip y cydyacHOCTI — IIe¢ MICTO, Ji¢ MUHYJIe He 30epiraeTbcs y BITpUHAX, a
LHUPKYJIIOE y KyJIbTYpPHOMY KpoB0OOIry. TyT mam’siTh HE 3aCTUIJIA, & PYXAEThCS; HE
MOBUHUTbH, @ TOBOPUTH; HE BIIJAIAETHCS, @ BKOPIHIOETHCS Y CHOTOIHIIIIHBOMY JOCBI/II.
Tpanuiis neperBoproeTbess Ha (GOPMYy KOJEKTUBHOTO JAMXAHHS — PUTM, y SIKOMY
KyJbTypa He 30epiraeTbcs, a TPUBAE.

Otxe, CambOip — 11e MICTO, JI€ ICTOpIsl, TPAIUIIIsl 1 CYYaCHICTh CIUTITAIOTHCS Y
MEJOJII0, fIKa HE CTUXa€. Y TMOPIBHSAHHI 3 IHIIMMHU KapHNaTCbKUMU MICTaMHU BiH

BUPI3HAETHCS TJIMOMHOIO KYJBTYpPHOI MaM’sTI Ta 3JIaTHICTIO TpaHChOpMyBaTU
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TPAJUIIIIO Y CydacHE KHUTTSI.
Camb6ip — cepue bolikiBminaM He 3a reorpadi€ro, a 3a 3JaTHICTIO MaM sSTaTH.
[TaM’siTh TYyT — >KUBUU Oprasi3M, Je KyJbTypa 30epiraerbcs HE MAacHUBHO, a JMXAE,

CITIBA€, TAHITIOE 1 MEPEIA€THCSI HOBUM IMOKOJITHHSIM.
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Abstract. This research focuses on enhancing in situ structural health monitoring techniques
for localizing impact sources and determining the velocity of the A0 Lamb flexural mode in
composite structures with unknown stacking sequences. The proposed algorithm eliminates the
need for prior information regarding material mechanical properties or group velocity anisotropy.
The methodology consists of two distinct stages. Initially, the squared modulus of the continuous
wavelet transform is utilized to provide high accuracy in the time frequency analysis of acoustic
waves, enabling the precise determination of wave arrival times. In the second stage, a system of
nonlinear equations is formulated to calculate both the impact coordinates and the group velocity
magnitude. This system is solved through a specialized numerical approach combining the iterative
Newton method with line search and polynomial backtracking. Unlike existing localization
algorithms, this technique operates without pre existing knowledge of the angular velocity
variations within the measured waveforms. Experimental validation demonstrates that the impact
source location can be estimated with high precision. The results indicate that the maximum error
in the impact location estimate remains within 3% of the composite sample dimensions. This
approach offers a versatile solution for monitoring complex composite assemblies where structural
parameters are not fully defined.

Key words: structural health monitoring, impact localization, lamb waves, continuous
wavelet transform, composite structures, newton method, group velocity.

Introduction.

The field of structural health monitoring has evolved as a fundamental
requirement for the safe operation of modern engineering systems, focusing on the
continuous assessment of material integrity. One of the most critical tasks in this
domain is the accurate localization of impact events, which can cause internal
damage that is not visible on the surface. For traditional materials that are isotropic or
quasi-isotropic, the identification of a source location is often achieved through time
of arrival triangulation techniques. These methods, frequently associated with the
Tobias algorithm, rely on the premise that the group velocity of an elastic wave is
constant in all directions of propagation. However, this assumption is fundamentally
inapplicable to laminated composite structures. These advanced materials are

characterized by significant anisotropy and inhomogeneity, which cause the wave
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speed to vary depending on the direction of travel relative to the fiber alignment. As a
result, recent research has shifted toward developing specialized techniques for
detecting and locating acoustic emission sources within the volume of composite
laminates.

To address the spatial localization of impact sources in these complex
environments, several analytical and experimental methods have been proposed.
Because wave propagation in composite laminates is inherently dispersive, direct
timing measurements are often complemented by wavelet transforms. The use of the
continuous wavelet transform allows for a more detailed time frequency analysis of
Lamb waves, particularly the flexural modes that are sensitive to structural changes.
One common model used in research involves the reconstruction of the force history
to identify the point of impact. This methodology functions by minimizing the
discrepancy between the actual structural response and a predicted response derived
from a mathematical representation of the laminate [1]. While such a technique is
adaptable to anisotropic materials and complex geometries, it possesses certain
drawbacks. It requires a comprehensive understanding of the mechanical properties
of the medium and the use of a theoretical model to simulate the dynamic behavior of
the assembly.

Other identification algorithms are built on the assumption that the angular
group velocity follows a specific elliptical pattern. These methods necessitate a priori
knowledge of the group velocities along the primary axes, such as zero and ninety
degrees. Consequently, these techniques are typically restricted to specific types of
structures like unidirectional or certain quasi-isotropic laminates. An alternative
approach involves the minimization of error functions representing the differences in
recorded triangulation signals. In these cases, non-linear least squares optimization
methods have been used to determine the stiffness of the plate from measured
velocities [2]. This background emphasizes the need for a modified strategy that can
localize impact regions and calculate group velocity magnitudes without requiring
extensive prior knowledge of the structural mechanics or the specific angular

anisotropy of the waveforms. The focus remains on leveraging the characteristics of
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the Lamb bending mode A0 to provide a more flexible monitoring solution for
laminar composite systems..

Spatial localization of impact sources.

Pinpointing the impact site represents a mathematical inverse problem. Identify
the specific coordinates of the impact origin H, positioned at unidentified spatial
coordinates (x;, i) situated within the surface of the panel x—y. The sensors are
positioned at a specified interval z; from the source, and din, are the distances between
each pair of transducers £ and m. Furthermore, the overall dimensions of the panel are
denoted by L, the length, and W, the width. The position of the acoustic emission
source is obtained by solving the following set of equations

"h'a"2 = l:J(.'!- - x{)? + (:}’; - :”,!'jza t; = "z:’"!@gi’ (1)

where @y 1s the velocity propagation of the stress wave reaching the ith transducer; #
is the time of detection of acoustic signals; (xi, yi) are the coordinates of the ith
Sensor.

The dispersive behavior of the Lamb flexural mode and the variability of
acoustic signal intensity can considerably diminish the precision of source
localization. Consequently, an effective impact detection approach necessitates an
appropriate selection of time frequency analysis for the acoustic triangulation
technique. The wavelet transform method offers an optimal balance between time and
frequency resolution, maintaining the ability to process low and high frequency
components concurrently. The continuous wavelet transform operates linearly and
establishes a correlation between the harmonic waveform u (x, #) and the fundamental

functions of the mother wavelet ¢ (7)

c(®) = (@7 [*"ulx, Dy « (=) ar, 2)

where y*(¢) denotes the complex conjugate of the mother wavelet y (¢), a is the
dilatation of scale parameter, b is the translation parameter.

The fundamental mother wavelet function is defined by the following expression

w(t)=(7F, )_0'5 exp(— t* I F, ) [cos(w,t)+ jsin(aw,t)], 3)

where f. = o./27 is the central frequency, F} is the shape control parameter (wavelet
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bandth).

The signals were examined based on the group velocity, which represents the
speed at which the modulated wave energy travels. This modulated packet was
composed of two waves with unit amplitude and distinct frequencies ®; and ;,
propagating through the thin plate along the x-axis as characterized by non-linear
equations.

Summary and conclusions.

This research introduces a structural health monitoring approach for pinpointing
acoustic signal sources and determining elastic wave velocities in plate like
composite systems. The methodology utilizes wavelet analysis of stress wave
differences captured by a finite array of surface mounted sensors. Specifically, the
peak value of the scalogram identifies the triangulated signals of the Lamb A0
flexural mode. The spatial coordinates of the impact and the corresponding group
velocity are calculated by solving a system of nonlinear equations. This process
employs a local iterative Newton method integrated with global unconstrained
optimization techniques, including line search and polynomial backtracking. Analysis
of the results confirms that both the source location and the numerical magnitude of
the wave velocity are identified with high accuracy. This framework provides a
reliable solution for monitoring complex materials without requiring prior knowledge

of their mechanical properties.
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Abstract. The paper presents formula for the approximate calculation the number of
occurrences of possible future “positive”, (happiness) or (“negative”) events in a person’s life. The
presented results are based on the assumption that methods and approaches for quantitatively
measuring “positive” and “negative” aspects of a person’s life are known.

The paper presents a hypothesis according to which the number of transitions from positive to
negative and vice versa throughout a person’s lifetime may occur arbitrarily many times (an
infinite number of times).

Keywords. Formula for calculating the amount of possible future “positive” (happiness) in a
person’s life, elements of mathematical modeling, forecasting human life.

Anomauyia. B pooomi 6Oyna npedcmasnena ¢opmyna Onsi HAOIUNCEHO2O OOUUCTEHHS
KiIbKOCI NOAGU MOACIUBO20 MAUOYMHBLO2O «NOZUMUBYY», WaAcms abo («He2amugy») 8 Hcummi
JIIOOUHU.

B pobomi 6yno npedocmasneno cinomesy, 8i0n08ioHo 00 AKOI NPUNYCKAEMbCS, WO KLIbKICMb
3MIH 3 NO3UMUBY HA He2amus i HA8NAKU 34 8Ce JHCUMMS TI0OUHU Modice OYmu AK 3a6200H0 6azamo
Pa3 (HecKinueHHAa KilbKicmb pas).

Knwuosi cnosa. @opmyna obuucients KilbKOCMI MONCIUBO20 MAUOYMHBO2O «NO3UMUBYY
(wacms) 6 scummi NH0OUHU, eleMeHMU MAMEeMAMUYH020 MOOEeNI08AHHS, NPOSHO3YEAHHSA HCUMMS
JIIOOUHU.

Introduction.

The aim of this work is to approximately calculate probabilities and forecast
such generally important life and philosophical concepts as human happiness
(unhappiness), understanding it as certain positive or negative periods of life.

Main text. The approaches and formulas proposed in this work are based on the
assumption that we have the ability, or that methods are known, for counting the
amount of “positive” and “negative” that occur in a person’s life.

In work [1], it is assumed that a person’s life consists of opposing and at the
same time interconnected concepts: happiness and unhappiness, love and hatred,

positive and negative, etc.
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We assume that we have somehow managed to measure the amount of
“positive” and “negative” that a person has “received” (“felt”, or “evaluated” as
“positive” or “negative”) over a particular period of time.

Elements of forecasting, choice, or life management through a person’s potential
choice of how to use accumulated positive (negative).

We will assume that a person at any moment in life has a choice of how to use
the accumulated “positive” or “negative.”

Let us denote the amount of negative at time x (accumulated up to that moment)

by the function Ne= Ne(x), and the amount of positive accordingly by Po = Po(x).

We assume that both functions take only positive values. Suppose that at time (up to

time) x, the amount of negative was greater than positive.

At the same time, the size or amount of “positive” or “potential positive” that is

at a person’s disposal at time x, can be approximately calculated using hypothesis 4

[1] and the formula proposed in work [2]:
N
Z S (x)=0 (1)
n=l

where S are the areas representing positive and negative periods and, accordingly,

take positive values for positive periods and negative values for negative periods of a
person’s life.

According to hypothesis 1 presented in work [1]: “Positive and negative periods
alternate. At the same time, such changes can occur many times over a lifetime.”

In this work, considering the above, the following hypothesis is proposed:

Hypothesis 7. The number of transitions from positive to negative and vice
versa over a person’s lifetime can be arbitrarily many times. Or, in mathematical
terms, such transitions are infinite.

Then, according to this hypothesis, formula (1) will take the following form:

Z;Sn (x)=0 (2)
In this regard, the following conclusions can be drawn:

1.Each such change occurs through crossing the axis Ox (through the neutral
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line). According to hypothesis 7, the number of such transitions in a person’s life can
be arbitrarily large. Therefore, such intersections and contacts exist in arbitrarily large
numbers. Thus, it can be asserted (according to religious and philosophical texts) that
through these contacts (intersections), a person constantly has a connection with
infinity, with the true, with the creator.

2.1t 1s also assumed that in most cases, a person experiences this “connection”
intuitively, or does not feel it at all. In mathematical language, graphically this can be
depicted as an intersection with the axis Ox.

3.1t 1s also assumed that being in the positive or negative area, or simply in life
itself (in the usual sense), is a necessary condition for the existence of life itself. A
person can only change, has the ability to manage their life (increase or decrease) the
amount of such being, both in amplitude and in time. At the same time, according to
philosophical and religious texts: the smaller this amount of being, the closer a
person is to infinity, to the “true.”

Using the above, we proceed to derive the formula for the amount of happiness.

According to formulas (1), (2) (according to hypotheses 1, 4 [1]), the total
amount of positive and negative over a lifetime is the same. If we consider not the
entire life, but a part of it, then with a certain degree of accuracy it can be stated that
the total amount of positive and negative is approximately the same.

Then it can be stated that the approximate amount of positive at a person’s

disposal (accumulated, which can be spent in the future) at time x, can be calculated

by the formula:
Po(x=x,)= Ne(x <x,)—Po(x<x,)

In this regard, a natural question arises for a person: how, or in what way
exactly, can the “accumulated positive” be used?

Let us consider two extreme cases.

1.Use (spend) everything at once. Or use it over a short period of time, but with
a large (high) amplitude.

2.Use (spend) it gradually over a long period. Or spend it with a small

amplitude, while stretching the accumulated positive over a long period, and possibly
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over a lifetime.
At the same time, it is assumed that the areas of the figures that graphically
represent this future, possible positive are the same in both cases (the area of the gray

rectangle in Figure 1).

Y

A

Xo

Figure 1

Author’s development

Figure 1 schematically shows the positive part of a person’s life (white
rectangle) and the negative part (black rectangle) that occurred in the past (up to time
X, ).

The axis Ox represents time. Let at the current time x, we have the following
situation: the amount of negative up to time x, is greater than the amount of positive.

It is assumed that at time x,, with a certain probability and with a certain

“accumulated” amount, a transition to the “positive” area will occur.

The rectangle shown in gray in Figure 1 is the future, possible realization of the
positive part of life.

Conclusions.

This paper attempts to describe, in mathematical language, important and at the
same time ambiguous in nature and behavior concepts and manifestations of human
life such as happiness and unhappiness, positive and negative, as well as to
approximately forecast these manifestations of human life.

The paper presents formula for approximate calculation of the probability of the

appearance of positive or negative in a person’s life.
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This work presents a hypothesis according to which it is assumed that the
number of transitions from positive to negative and vice versa over a person’s
lifetime can be arbitrarily many times (an infinite number of times).

The goal of further research may be the development, justification, and
formation of methods for quantitatively counting (quantitative measurement of)

positive and negative periods of a person’s life.
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Introduction

Osseointegration represents the formation of a direct structural and functional
interface between bone tissue and an implant without interposition of fibrous
connective tissue. The success of implant integration depends on a complex interplay
of biological, physical, and engineering factors, including implant material properties
and mechanical signal transmission within surrounding tissues.

Low-intensity pulsed ultrasound (LIPUS) has emerged as a non-invasive
modality capable of enhancing bone regeneration. Mathematical modeling enables
investigation of ultrasound-tissue interactions and prediction of biomechanical

responses at cellular and tissue levels.
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Objective

To mathematically model the effects of low-intensity pulsed ultrasound (1-3
MHz, 15-50 mW/cm?) on cellular membranes, interstitial fluid, and the bone—implant
system, with evaluation of safety and biomechanical stimulation efficiency.

Materials and Methods

The study modeled ultrasound propagation through a heterogeneous “bone—
fluid—implant” system. Partial wave reflection occurred at material interfaces, while
the majority of acoustic energy propagated into deeper tissues, generating controlled
mechanical stress sufficient to induce microdeformation without structural damage.

Mechanical stimulation resulted in periodic oscillations of cellular membranes
and conditions consistent with probable stable cavitation of microbubbles within
interstitial fluid without destructive collapse.

Activation of mechanosensitive proteins, including integrins, Piezol, and
TRPV4 channels, initiated mechanotransduction signaling involving the MAPK/ERK
pathway and the RUNX2 transcription factor. This promoted osteoblast proliferation
and extracellular matrix synthesis, including type I collagen and osteocalcin. Calcium
signaling further enhanced cellular energy metabolism and ATP production,
supporting osteogenesis.

Resonance and damping characteristics of implant materials were analyzed.
Titanium demonstrated high resonance frequency and minimal vibration attenuation,
enabling efficient mechanical energy transfer to bone tissue. PEEK polymer exhibited
lower resonance frequency and pronounced damping, producing a softer mechanical
response. Carbon-fiber composites showed intermediate properties, potentially
allowing controlled mechanical stimulation.

Conclusions

Low-intensity pulsed ultrasound within the studied parameter range acts as a
safe physical stimulus capable of inducing controlled cellular microdeformation,
stable cavitation phenomena, and activation of MAPK/ERK-dependent signaling
pathways. These findings support the potential application of LIPUS as a strategy for

accelerating stable bone—implant interface formation.
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Abstract. Ensuring access to safe drinking water is a key element of public health protection
and sanitary-epidemiological security. In environmentally unfavorable regions, long-term
anthropogenic and technogenic pressures increase vulnerability of water supply systems, while
armed conflict further transforms water quality control into a crisis response task. Military
hostilities lead to infrastructure damage, disruption of disinfection processes, limited laboratory
capacity, and increased risks of sudden chemical contamination of water sources.

The aim of this study was to assess the effectiveness of drinking water monitoring in an
environmentally unfavorable region under martial law. Drinking water quality data collected in
2023-2025 by the State Institution “Dnipropetrovsk Regional Center for Disease Control and
Prevention of the Ministry of Health of Ukraine” were analyzed. Samples from centralized and
decentralized water supply systems were evaluated for microbiological and physicochemical
compliance with national hygienic standards.

Daily monitoring revealed that 17% of samples deviated from physicochemical standards,
including indicators related to organic pollution and disinfection by-products, while all
microbiological parameters met regulatory requirements. These findings indicate instability of
water treatment processes under wartime conditions and confirm that hygienic monitoring
functions not only as routine supervision but as an essential crisis response tool for minimizing
public health risks.

Key words: drinking water; monitoring; trihalomethanes; military actions, environmentally
unfavorable territories, hygienic standards, social and hygienic monitoring.

Introduction. Ensuring the population’s access to safe drinking water is a
fundamental condition for preserving life and health and one of the key elements of
the state’s sanitary and epidemiological security. In environmentally unfavorable
territories exposed to prolonged anthropogenic and technogenic pressure, drinking
water quality has traditionally remained in a zone of increased risk. However, under
conditions of military hostilities, the problem of water supply shifts into the sphere of
emergency and crisis situations, requiring special approaches to hygienic monitoring.

Military actions are accompanied by destruction or damage to water treatment
facilities and water distribution networks, power supply disruptions, violations of
technological regimes of water disinfection, limitations of laboratory control, as well

as the risk of sudden chemical and microbiological contamination of water sources
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due to explosions, fires, destruction of industrial enterprises, petroleum storage
facilities, and military infrastructure. Under such conditions, the drinking water
quality control system operates with limited resources and high uncertainty, which is
a characteristic feature of crisis situations. Particularly vulnerable are
environmentally unfavorable regions with a predominance of surface water sources,
where deterioration of raw water quality necessitates the use of increased doses of
disinfectants. This contributes to the intensive formation of disinfection by-products,
including chlorinated organic compounds, the control of which during wartime is
often fragmented or episodic. As a result, there is a risk of chronic toxic and
carcinogenic effects on the population, exacerbated by the simultaneous impact of
other factors related to wartime stress. According to the recommendations of the
World Health Organization, in emergency and humanitarian situations the priority is
not only to ensure the minimum acceptable quality of drinking water but also to
conduct operational, risk-oriented monitoring aimed at the timely detection of health
threats. WHO documents emphasize that under conditions of armed conflict, short-
term deviations from standard regulatory limits may be acceptable only under
continuous control and risk assessment, since the absence of monitoring poses a
significantly greater danger to the population than exceedances of individual
indicators themselves.

A source: [1,2,3,4,5,6]

Main text.

The aim of the study is to assess the effectiveness of water supply monitoring in
an environmentally unfavorable region under martial law as a tool for crisis response.

Materials and methods. The study analyzed the results of drinking water quality
tests conducted by the State Institution “Dnipropetrovsk Regional Center for Disease
Control and Prevention of the Ministry of Health of Ukraine” from centralized and
decentralized water supply sources for compliance with the requirements of the State
Sanitary Rules and Norms “Hygienic Requirements for Drinking Water Intended for
Human Consumption” and safety indicators under conditions of martial law and other

emergency situations for the period 2023-2025.
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Results.

During the period of martial law in Ukraine, the State Institution
“Dnipropetrovsk Regional Center for Disease Control and Prevention of the Ministry
of Health of Ukraine” carries out daily laboratory monitoring of drinking water
quality and safety based on microbiological and physicochemical indicators at
designated monitoring points across the region as part of social and hygienic
monitoring. It was established that 17% of the results deviated from hygienic
standards for physicochemical parameters (color, permanganate oxidizability, total
trihalomethanes, dibromochloromethane, total dissolved solids, chlorides), while
microbiological parameters met regulatory requirements across the entire sample.

These data confirm that even under the difficult conditions of wartime, regular
laboratory studies of drinking water continue to operate; however, a portion of
samples demonstrates deviations from hygienic requirements, necessitating prompt
response to reduce health risks for the population. The obtained results of laboratory
control of drinking water quality under martial law indicate that hygienic water
supply monitoring acquires the features of a crisis response tool rather than merely
routine sanitary supervision.

The daily nature of sampling and testing, the increase in laboratory control
volumes, and the expansion of the list of safety indicators are driven by the high
probability of sudden water quality disruptions due to infrastructure damage, changes
in the hydrological regime of water sources, and the impact of hostilities. Data from
daily monitoring conducted by regional disease control and prevention centers show
that even in the absence of mass microbiological deviations, the proportion of
samples with violations of sanitary-chemical indicators remains significant, which is
a characteristic sign of unstable functioning of water treatment systems. Under such
conditions, monitoring is aimed not only at recording compliance with hygienic
standards but also at the early detection of potential threats that may lead to mass
adverse health consequences.

The results of nationwide drinking water safety monitoring in 2025 confirm that

a significant number of water supply facilities operate in violation of sanitary
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requirements, necessitating the strengthening of state control precisely in a crisis-
oriented format. Under martial law, water monitoring performs a dual function: on
the one hand, it ensures a minimum acceptable level of sanitary safety; on the other, it
serves as a basis for making omepatuBHi ympaBiiHChKI decisions regarding
restrictions on water consumption, the introduction of additional disinfection
measures, or informing the population.

Thus, hygienic monitoring of drinking water under wartime conditions should
be considered an integral component of the population protection system aimed at
reducing the risks of infectious diseases, chronic chemical exposure, and long-term
medical consequences, especially in environmentally unfavorable territories. The
obtained results confirm the feasibility of transitioning from standard control schemes
to adapted, risk-oriented monitoring models capable of functioning effectively in
emergency situations.

Conclusion.

The effectiveness of water supply monitoring in an environmentally unfavorable
region under martial law was assessed. It was determined that hygienic monitoring of
drinking water under conditions of military hostilities should be regarded not as a
routine element of sanitary supervision but as a crisis response tool aimed at
preventing mass infectious diseases, chemical injuries, and long-term health
consequences. Scientific substantiation of such approaches is particularly relevant for
environmentally unfavorable territories where technogenic risks of peacetime

intersect with the extraordinary threats of the wartime period.
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Abstract. Eutrophication is a major driver of freshwater ecosystem degradation, associated
with increased nutrient concentrations, phytoplankton growth, and structural changes in the water
surface. While optical satellite data are widely used to assess trophic status, their application in
mountainous regions is often limited by persistent cloud cover. Synthetic Aperture Radar (SAR)
data provide a weather-independent alternative for monitoring surface water dynamics.

The aim of this study was to evaluate the applicability of Sentinel-1 SAR data for the indirect
assessment of eutrophication processes in reservoirs of the Zakarpattia region during 2020-2025.
Backscatter coefficients (6° in VV and VH polarizations, as well as their ratio (VV/VH), were
analyzed alongside the Trophic State Index (TSI) derived from Sentinel-2 data. Radar
preprocessing was performed in SNAP, spatial analysis in QGIS, and time-series analysis in
Google Earth Engine.

The results revealed seasonal and interannual variability of radar metrics, with elevated
values in summer. A consistent relationship between radar parameters and optical TSI confirmed
the feasibility of integrating both datasets. Most reservoirs exhibited TSI values of 50-59 during
summer, indicating predominantly oligo-mesotrophic to mesotrophic conditions, with some
reservoirs showing greater interannual fluctuations. The VV/VH ratio proved sensitive to changes
in surface microstructure and biomass presence.

The combined use of radar and optical data enhances the reliability of eutrophication
monitoring in mountainous regions.

Key words: eutrophication, reservoirs, Sentinel-1; SAR backscatter;, VV/VH ratio; Trophic
State Index (TSI); remote sensing, water surface microstructure; environmental monitoring;
Zakarpattia region.

Introduction.

Eutrophication is one of the principal drivers of degradation in aquatic
ecosystems, characterized by elevated concentrations of nutrients, increased
phytoplankton biomass, reduced water transparency, and alterations in the structural
properties of the aquatic environment. Conventional monitoring approaches —

including hydrochemical analyses, chlorophyll-a determination, and Secchi disk
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transparency measurements — provide high accuracy but remain spatially limited
and resource-intensive. Optical satellite data (e.g., Sentinel-2 and Landsat) are widely
applied for assessing trophic status; however, their effectiveness in mountainous
regions is frequently constrained by persistent cloud cover and seasonal variability in
illumination conditions [1].

Therefore, the application of Synthetic Aperture Radar (SAR) data, particularly
from the Sentinel-1 mission, represents a promising alternative, as it is independent
of cloud cover and daylight conditions. Radar backscatter signals interact with the
water surface and can capture variations in surface roughness, structural properties,
the presence of floating vegetation, and biomass accumulation, all of which are
indirectly associated with eutrophication processes.

Main text.

The objective of this study was to investigate the applicability of Sentinel-1
SAR data for the indirect assessment of eutrophication processes in reservoirs of the
Zakarpattia region during 2020-2025.

The study was conducted using Sentinel-1 GRD IW radar data (VV and VH
polarizations) acquired through the Copernicus Open Access Hub and Copernicus
Browser, as well as Sentinel-2 MSI Level-2A optical data for the calculation of the
Trophic State Index (TSI) within the Google Earth Engine environment.

Primary processing of radar products was performed in SNAP 13.0.0 (ESA),
applying standard procedures including radiometric calibration, conversion to c°
(dB), speckle filtering, water body masking, and mathematical operations (Band
Math and Graph Builder).

Spatial analysis, cartographic visualization, and vectorization of shoreline
boundaries were carried out in QGIS 3.38.3, while polygon area measurements were
performed using Google Earth Pro. Time series of key indicators were generated in
Google Earth Engine for a six-year observation period (2020-2025), followed by
statistical analysis of seasonal and interannual variability [2-3].

Radar data do not provide direct measurements of chlorophyll concentrations or

nutrient levels; however, they can serve as indicators of structural modifications of
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the water surface associated with the progression of eutrophication. Radar backscatter
over water bodies is governed by a complex set of physical factors, among which
surface roughness (driven by wind conditions and wave dynamics), the presence of
floating or near-surface vegetation, suspended matter concentration, and structural
changes in phytoplankton biomass play a decisive role.

Under eutrophic conditions, algal biomass increases, surface blooms develop,
the amount of organic suspensions rises, and the microrelief of the water surface is
altered. The combined effect of these processes may lead to an increase in the
backscatter coefficient, particularly in VH polarization, as well as modifications in
the VV/VH ratio [4].

At the same time, the limitations of the SAR approach must be considered,
particularly the radar shadow effect, which becomes especially pronounced in areas
characterized by complex mountainous terrain. Steep slopes surrounding reservoirs
may partially obstruct the radar signal and distort shoreline delineation, which likely
contributed to the observed variations in the measured surface areas of reservoirs in
the Zakarpattia region during the study period.

For the period 20202025, backscatter coefficients (c°) were calculated for the
investigated reservoirs in VV and VH polarizations, along with their ratio (VV/VH).
The resulting time series revealed both seasonal and interannual variability of the
radar signal, with generally elevated values during summer months. Particular
attention was given to the VV/VH ratio, which may serve as an indicator of changes
in water surface structure or the presence of biomass and aquatic vegetation. Lower
VV/VH values can be interpreted as reflecting smoother water surfaces potentially
associated with biofilms or surface algal blooms, whereas higher values may
correspond to the development of near-surface vegetation or the influence of wind-
induced wave activity.

Thus, the VV/VH ratio provided additional insight complementing optical
assessments of trophic status and supported the feasibility of using radar data as an
indirect indicator of eutrophication processes.

The results of the study demonstrated that Sentinel-1 data constitute an effective
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tool for tracking variations in water surface area and structural characteristics of the
water surface, even during periods of intensive cloud cover, which is particularly
important under the climatic conditions of the Carpathian region. The calculated
VV/VH ratio showed sensitivity to changes in the microstructure of the water surface
and may be applied as an indirect indicator of biomass presence, near-surface
vegetation, or algal bloom processes.

Variations in the VV/VH index reflect changes in surface microrelief and spatial
heterogeneity within the water body, enabling the identification of areas with
potentially elevated biological activity or transformation of the surface water layer.
The spatial differentiation of this parameter within individual reservoirs indicates
local hydrodynamic features and nutrient inflows, which are characteristic of water
bodies experiencing periodic manifestations of eutrophication.

Among the reservoirs of the Zakarpattia region, the Vilshanske Reservoir
appears to be the most susceptible to eutrophication, primarily due to its relatively
shallow depth, limited water exchange, and significant nutrient input from the
surrounding catchment area, which collectively create favorable conditions for
phytoplankton proliferation and recurrent bloom formation.

Summary and conclusions.

A consistent relationship was identified between radar-derived parameters and
the optical Trophic State Index (TSI) calculated from Sentinel-2 data, confirming the
validity of an integrated approach combining radar and optical satellite observations
for monitoring eutrophication processes. During the summer periods of 2020-2025,
TSI values across the investigated reservoirs generally ranged between 50 and 59,
corresponding predominantly to oligo-mesotrophic and mesotrophic conditions, with
occasional episodes of elevated trophic status. At the same time, certain reservoirs
exhibited a greater amplitude of interannual TSI fluctuations, indicating higher
sensitivity to hydrological variability and nutrient inputs from their respective
catchments.

Interannual variability in reservoir surface area, together with fluctuations in

VV, VH, and VV/VH backscatter metrics, influences the hydrological regime,
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thermal conditions, and the intensity of biogeochemical processes. The detection of
these dynamics using both radar and optical datasets enhances the reliability and

robustness of ecological state assessment for the studied water bodies.
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Anomauia. Y mezax 0onogioi pozensanymo @inoco@)coki 3acadu OCMUCIEHHS TaHOwapmy 6
KOHMEKCMI CYYacHO20 pO36UmKy 1aHoulagymosnascmea ma ianouiagpmuoi eeoepaii. Jlanowagpm
iHmepnpemyemvcs K 06a2amosuMipHa coyionpupoOHa peanbHiCmb, WO NOEOHYE MAMePianibHy
eeocucmemy, npocmip 10OCbKO20 00C8I0Y Ma ICMOPUYHO CHOPMOBAHY CMPYKMYPY HPOCMOPOBUX
63aeM036 ’a3kie. OQOIPYHMOBAHO HeOOXIOHICMb iHmeepayii (heHOMeHON02IUHUX, 2e0PinocopcoKux i
PUBOMAMUYHUX NIOX00i8 Ol NOOONAHHS pedVKyii nanowagmy 00 cymo NpupooHu4020 abo
onucogozo mpaxmyeants. Ilokazano, wo NOEOHAHHA Yux Ni0xXo0ie Gopmye mMemoooI02iuHy OCHOBY
AHANI3y CYYACHUX AHMPONO2EHHO MPAHCHOPMOBAHUX MEPUMOPII.

Knrwwuosi cnosa: nanowagm, penomenonocia, eeoginocoghia, pusoma, KyibmypHuil
nanowaghm, ranowagpmua 2eoepaghis.

Abstract. The conference theses examine the philosophical foundations of landscape
interpretation in the context of the contemporary development of landscape science and landscape
geography. Landscape is interpreted as a multidimensional socio-natural reality that integrates a
material geosystem, the space of human experience, and a historically formed structure of spatial
relations. The necessity of integrating phenomenological, geophilosophical, and rhizomatic
approaches is substantiated in order to overcome the reduction of landscape to purely naturalistic
or descriptive interpretations. It is demonstrated that the combination of these approaches forms a
methodological basis for the analysis of contemporary anthropogenically transformed territories.

Keywords: landscape, phenomenology, geophilosophy, rhizome, cultural landscape,
landscape geography

Beryn.

[Tonustra nanamadTy y reorpadiuHiii Hayll ICTOPUYHO MOETHYE MPUPOTHUYUH 1
TyMaHITapHUM BUMIPHU JOCIIJDKEHHsI TpocTopy. Tpaauliiiine JaHamagpTO3HABCTBO
chopMyBalio ySBIEHHS Mpo JIaHAWAPT SK MPUPOJHO-TEPUTOPIATIbLHUNA KOMILIEKC,
CTPYKTypa SIKOTO BH3HAYa€ThCS B3AEMOJMIEI0 TMPUPOJHUX KOMIIOHEHTIB 1
IPOCTOPOBOIO  OpraHi3all€l0 reocucreM. BojaHoYac pO3BUTOK TI'yMaHICTUYHOI

reorpadii Ta dimocodii mpocTopy MOKa3aB, MO TEPUTOPIS HE MOXKE PO3IIISIATUCS
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nuiie ik 00’ €eKTUBHA (Pi3MYHA CTPYKTYpa, OCKUIBKM BOHA OJJHOYACHO € CEPEIOBUIIEM
JIIOJICBKOTO JIOCB1TY, KYJBTYPHOI IaM’sITi Ta COLIAJIBHOT 1HTEpHIpEeTaIlii.

CydacHi mpolecu aHTPONOTeHHOi TpaHcopmallii TepuTopid, ypOanizamii Ta
3MIHU 3€MJICKOPUCTYBAaHHS aKTyali3ylOTh HEOOXITHICTh TEOPETUYHOTO Y3TO/KCHHS
OPUPOJHUYMX 1 TYMaHITAPHUX MIAXO/IB A0 aHaNi3y JaHamadry. ¥ 1boMy KOHTEKCTI
¢110copChKI KOHIEMNIIT IPOCTOPOBOCTI BUCTYNAIOTh METOI0JIOTTYHUM 1HCTPYMEHTOM
PO3IIKMPEHHs JIaHAma(To3HABUUX JOCIIIKEHB [1-2].

Buxkian ocHOBHOTo MaTepiaJy.

HaykoBe mnounsarrs nanmmadty chopmyBasiocs y ¢i3uudiii reorpadii sk
pe3ysnbTaT  PO3BUTKY KOMIUIEKCHOTO  MIAXOMYy JO BHBUYEHHS  TIPHUPOIHUX
TEPUTOPIAIbHUX KOMIUIEKCIB. (DEHOMEHOJOrIYHA TPaaULlisl PO3IIIAJAE MPOCTIP SK
CKJIQJIOBY JIIOJICBKOTO JIOCBiY, 110 (hOPMYETHCS Yepe3 TUIECHE OCBOEHHS JIOBKIIUIS. Y
npausix E. TI'yccepnss mpocTip mnocTtae eleMEHTOM KHUTTECBITY — JOHAYKOBOI
peallbHOCTI,  fAKa  mepeaye  OyAb-IKOMy  TeopeTuyHoMmy  omucy.  [ns
nanamadTO3HABCTBA 1€ O3HAYA€ PO3YMIHHS JaHAMA(TY SIK TIEPBUHHOTO MPOCTOPY
B3a€MOJIIi JIOJMHHU 31 CBITOM, TOJI SK reorpadiuyHuii ONMHUC € BTOPUHHOKI (HOPMOIO
Horo paiioHasnizarii.

Po3BuTok rymanicTuuHOi reorpadii MOMOBHUB (HEHOMEHOJOTIYHHUHN IMiaXif
aHaJII30M KYJbTYPHUX 1 CHMBOJIYHMX BHMIpIB mpoctopy. Jlanamadr y upomy
KOHTEKCTI TIOCTA€ COLIOKYIbTYPHUM (DEHOMEHOM, y MeXaX sIKOTO MPUPOJIHI MPOLIECH
B3a€MOJIIOTH 13 IPAKTUKAMH CYCH1IbCTBA.

BaxnuBuM  KOHIENTyaJdbHUM  IHCTPYMEHTOM OCMHUCJICHHS TMPOCTOPOBOI
CKJIaHOCTI € puzomaruuHa monaenb K. [lenmeza ta ®. I'Barrapi. Puzoma omucye
MPOCTIp SIK MEPEKY MHOXHHHUX 3B’SI3KIB 0€3 JKOPCTKOI l€papxii, M0 J03BOJISE
1HTEepnpeTyBaTu JaHaAmwadT SK AUHAMIYHY CHCTEMY B3a€MOJIIOUMX MPUPOIHUX,
COLIIAJIbHUX 1 TEXHOT'€HHUX €JeMEHTIB. Takuil miJaxXiJl y3roJKy€eThCs 3 MOJI0KEHHIMU
naHama@THOI €KOJIOorii MO0I0 MO3ai4HOCTI, (hparMeHTallii Ta MEepeKeBoi opraHizarrii
TepuTopii [3].

HexonctpyktuBHa ¢imocodis XK. [eppimu migkpeciaroe KOHTEKCTYyalbHICTh

IPOCTOPOBUX 3HAUEHD, BIIMOBIIHO /10 SIKOi TEPUTOPIst HE Ma€ (PIKCOBAHOTO CMHUCITY, a
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dhopMy€eThCs Yepe3 ICTOPUYHI HapaTUBHU Ta KyJbTYpHI iHTeprperanii. Lle posmmproe
PO3YyMIHHSL KYJbTYPHOrO JaHAMA(Ty SK NPOLECy MOCTIHHOTO TMEePEeOCMUCICHHS
POCTOPY.

['eodinocodcebki mocaiKeHHS TPOCTOpy, 30kpema y mparsgx B. Ilogoporw,
TPaKTYIOTh MPOCTIp SAK Tomorpagilo MUCIEHHA, 1€ KyJIbTypHUH TOCBiA (opmye
cnenudiuni KoHPirypauii cMmuciaiB. Y TakoMmy miaxoai JaHamadt HaOyBae
MeTadi3MYHOTO BUMIPY, MTOEAHYIOUH MaTepiaJIbHICTh CepEeOBUIIA, JOCBI 1 TaM ATh.

CuHre3 (peHOMEHOJOTIYHOr0, PU3OMATUYHOIO Ta Teo(p1I0cOPCHKOro MiAXO0/IB
JI03BOJISIE€ PO3TIISAATH JaHamadT sk 0araToniapoBy CUCTEMY B3a€MOJIIi MPUPOTHUX
MPOIIECIB, COLIAIbHUX MPAKTUK 1 KYJIbTYPHUX CMHUCIIIB.

3anpornoHoBaHa 1HTErpajgbHO-(pII0COPChKa CXeMa OCMHUCICHHS JaHamadry,
«mamepianbHicmb-00c8i0-mepedicegicmo-Hawapysanunsy (puc. 1) moOynoBaHa sK
MOJI€Tb, WIO0 Y3TOKy€E YOTUPH KOMIUIEMEHTapHI BuMipu JaHamadpry. Y
nanamadTHIA reorpadii CTPYKTYpHUN aHai3 MPOCTOPY € HEOOXIAHHWM, aje
HEJIOCTATHIM [IJIsl TIOSICHEHHSI CMUCIIOBUX 1 KyJbTYPHHUX ACIEKTIB MICLS, TEPUTOPII,

6ioreo1eHO3y, TOIIIO.

: - ocBig i MepexeBicTb ICTOPMYHICTD |
MaTepianbHiCTb D' ; o
(FeOEVICTeMa) BTINIEHICTb 3B'SA3KIB «HallapyBaHHSA»
(cdhbeHOMeHoNOTiA) (pu3soma) (reocpinocodis)

T~ 7

IHTErPANTIbHA MOJEJIb
OCMUCINEHHA NAHOLWA®TY

Pucynok 1 — InterpanbHo-gisiocodpcbka cxema 0oCMHUCJIEHHS JaHaAIIAQTy

Pe3yabTaru T2 00roBOpeHHs.

VY pe3ynbTaTi IPOBEACHOTO aHaII3y BCTAHOBJICHO, 110 (H110CODCHKI MIIXOAH J0
OCMHUCIICHHS IPOCTOPY JO3BOJISIIOTH PO3IMIUPUTH TpaAMIIiiiHe reorpadiune po3yMiHHS
naHamadTy, HE 3amepeuyloyd HOro TPHPOAHUYOiI OCHOBH, a JIOMOBHIOKYH i

rymMaHiTapHuM BuUMipoM. DEeHOMEHOJIOTIYHA 1HTEpIIpeTallisl MPOCTOpy IOKa3ye, II0
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JaHAmAaT BUCTYNAa€e HE JUIIE 00 €KTUBHOI T€OCHUCTEMOIO, aje ¥ cepelloBUIIEM
MIEPBUHHOTO JIOCBIIy B3a€MOJIIi JIIOAWMHU 13 3emuieto. Lle 103Bosie MOSCHUTH POJIb
CHPUMHATTS, TaM AT Ta TUIECHOI OpieHTalli y (OpMyBaHHI IPOCTOPOBUX YSIBICHD.

3acTocyBaHHS pU30MATHYHOI MOJIENI TPOCTOPY IEMOHCTPYE MOMKIUBICTH OITUCY
ganamadTy SK BIAKPUTOI MEPEKEBOI CUCTEMH, y SIKIH MNPUPOJHI, COIiaJIbHI Ta
TEXHOTEHHI KOMITOHEHTH TepeOyBaroTh y CTaHl MOCTiHOI B3aemomii. Takuii mimxin
Y3TOKYETHCS 3 CYYaCHUMH TMOJOXKEHHAMM JaHAA(THOI  eKOJIOTil  I0JI0
MO3ai4yHOCTI Ta (parMeHrtanii TEepUTOpil 1 TMOSCHIOE HENIHIMHUM XapakTep
TpaHc@opmarlii aHTpONOTeHHUX JlaHAmadTiB [4].

I'eodinocodcerki  iHTEpHOpeTallii  OPOCTOPOBOCTI  JIO3BOJISIIOTH — PO3TJISAATH
ganamwadT SK ICTOPUYHO HAIIApOBaHy (GOpMYy MPOCTOPY, y SIKIA MOETHYIOTHCS
MarepiaiabHl MPONECH Ta KYJIbTYpHI CMHUCIU. Y pe3yibTari JaHAmadT M[MOCTae
0araTopiBHEBOIO COIIIONPUPOAHOI0 CHUCTEMOIO, M0 MOEAHYE (GI3UUHY CTPYKTYPY
TEepPUTOPIi, TOCBIM 11 OCBOEHHS Ta ICTOPUYHY TMHAMIKY 3MIH.

OTpumani pe3yJibTaTy CB1IYATh, 110 1HTErpaiis GEeHOMEHOJIOT1i, pU3OMATUYHOI
¢imocodii Ta reodinocodii popMye METOIONOTIUYHY OCHOBY KOMILJIEKCHOTO aHAII3Y
nanamadTiB, NPUIATHY JJIsI 3aCTOCYBaHHS y CY4YaCHHMX JaHAMAPTO3HABYMX 1
T€OCKOJIOTTYHUX JOCTIHKCHHSIX. .

BucHoBku.

[IpoBeneHe JOCHIKEHHS MIATBEPKYe, 10 (UIOCOMCHKI MIAXOAU 0
OCMUCIIEHHSI naHamadTy CYTTEBO PO3LIUPIOIOTH TEOPETUYHI MeXI1
JaHAMAQTO3HABCTBA Ta CHPUSIIOTH 1HTErpauii MNPUPOJHUYMX 1 TYMaHITAPHUX
HarnpsiMiB reorpadiyHoi Hayku. Jlanamadt JOLUIBHO pO3rasaaTH K 0araToBUMIPHY
pPEaNBHICTD, IO MOEAHYE MaTepiadbHy T€OCUCTEMY, ITPOCTIP JOJCHKOrO JOCBITY Ta
1ICTOpUYHO CPOPMOBAHY CTPYKTYPY B3aEMO3B’ SI3KIB.

3anponoHoBaHa 1HTerpajbHO-(IIocO(ChKa cxema 3a0e3neuye y3roaKeHHS
bimocopchbKkux KaTeropiil 13 MOHATIHHUM amapaTtoM JaHAIIAaQTO3HABCTBA Ta MOXKE
OyTH BUKOpUCTaHA ISl TOCTAHOBKH JOCIIIHUIILKUX 3aBJaHb 1 BUOOPY 1HIUKATOPIB Y

MPUKIIATHAX JOCTIDKCHHSIX TEPUTOPIM.
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Takum  uyuHOM, (GUIOCOPCHKI  KOHIEMINI MPOCTOPY  BHUCTYNAKOTh  HE
albTEPHATHUBOIO reorpadiyHOMYy aHamizy, a WOro METOJIOJOTIYHUM PO3IIUPEHHSIM,
IO J03BOJISIE KOMIUIEKCHO JOCIIIKYBaTH Cy4acHI aHTPOMOTE€HHO TpaHCPOpMOBaHi

naHamadTH.
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Abstract. The purpose of the article is to provide a comprehensive study of the development of
ecological business in Ukraine within the context of European integration processes and post-war
reconstruction, taking into account a comparative analysis with the countries of the European
Union. The research employs methods of systemic analysis, comparison, statistical generalization,
and structural interpretation of data from international organizations (Eurostat, OECD, World
Bank, IEA). The dynamics of renewable energy, waste management, and organic production are
analyzed. It is established that the share of renewable energy sources (RES) in Ukraine remains
significantly lower than the European average, while the level of municipal waste recycling
remains critically low. The necessity of harmonizing environmental legislation with EU standards,
developing green finance, and implementing ESG mechanisms is substantiated. It is proven that
integration into the European Green Deal creates strategic opportunities for economic
modernization and enhancing Ukraine’s competitiveness.

Key words: ecological business, green economy, circular economy, renewable energy, ESG,
European Green Deal, post-war reconstruction

Introduction.

The current stage of global economic development is characterized by the
deepening of decarbonization processes, digitalization, and increased resource
efficiency of production. Within the framework of the global sustainable
development agenda, economic systems are being reoriented toward a green
transformation model that combines economic growth with environmental
responsibility. In this context, ecological business serves as a key instrument for
implementing sustainable development principles and forming a competitive
economy of a new type [1].

For Ukraine, the development of ecological entrepreneurship is of particular

relevance under conditions of post-war reconstruction and integration into the
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European Union. The state’s strategic orientation toward the implementation of the
European Green Deal necessitates the harmonization of environmental legislation,
modernization of production infrastructure, and the introduction of innovative
technologies with minimal environmental impact [2].

The theoretical foundations of the green economy have been developed in the
works of foreign scholars, including J. Elkington, who substantiated the “triple
bottom line” concept, and S. Schaltegger, who defined ecological entrepreneurship as
a form of business activity aimed at creating environmental and social value
alongside economic value. Ukrainian researchers emphasize institutional mechanisms
for greening the national economy and implementing sustainable development
instruments within public administration [3].

The aim of the study is to analyze the current state of ecological business in
Ukraine, identify its key sectors, and substantiate directions for further development
considering European experience.

One of the most dynamic segments of ecological business is the renewable
energy sector. According to Eurostat (2023), the average share of renewable energy
sources in final energy consumption in EU countries exceeds 22%, whereas in
Ukraine this figure is approximately 10%. For comparison, the share of RES exceeds
46% in Germany and amounts to 17% in Poland. Despite significant losses of energy
infrastructure caused by military actions, Ukraine retains substantial potential for the
development of solar and wind energy. According to the International Energy
Agency, the country’s natural and climatic conditions and geographical location
allow for a significant increase in clean energy capacity in the medium term.

An important area of ecological entrepreneurship is waste management and the
implementation of circular economy principles. Ukraine generates over 10 million
tons of municipal waste annually, while the recycling rate does not exceed 7%. In EU
countries, the average recycling rate is about 45%, and in some states, such as
Germany, it exceeds 67%. This gap indicates the need to modernize waste
management infrastructure, stimulate investment in sorting and recycling, and

implement Directive 2008/98/EC [4].
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The organic agriculture sector demonstrates positive dynamics. The area of
certified organic land in Ukraine exceeds 400 thousand hectares, placing the country
among the leading exporters of organic products to the EU. At the same time, the
average share of organic land in EU countries is approximately 9.9%, while in
Austria it exceeds 25% [5]. Further development of organic production in Ukraine
will enhance export potential and strengthen its position in European markets.

Institutional support for green transformation in EU countries includes the
functioning of the EU Emissions Trading System (EU ETS), the implementation of
the Carbon Border Adjustment Mechanism (CBAM), and the active use of green
bonds as a financing instrument for environmental projects. In Ukraine, similar
mechanisms are still in the process of formation. The insufficient development of
green finance and limited access of small and medium-sized enterprises to long-term
financial resources hinder the pace of ecological modernization [6-8].

According to OECD (2023), investments in green transformation can ensure
annual GDP growth of 1.5-2% due to a multiplier effect. The World Bank estimates
the overall needs for Ukraine’s post-war reconstruction at over USD 400 billion, a
significant portion of which should be directed toward environmental modernization
of infrastructure and the implementation of energy-efficient technologies [8].

Thus, ecological business in Ukraine is gradually acquiring systemic importance
for the national economy; however, significant structural disparities remain compared
to EU countries. The largest gaps are observed in waste management and the
implementation of green financing instruments. At the same time, the high potential
for renewable energy development and organic production creates prerequisites for
Ukraine’s integration into the European economic space [9,10].

Post-war reconstruction opens opportunities for shaping a new model of
economic development based on sustainability, innovation, and resource efficiency.
Harmonization of legislation with EU standards, expansion of support mechanisms
for ecological entrepreneurship, and intensification of international cooperation

should become key priorities of state policy in the field of green transformation.
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Summary and conclusions.

Have been considered the theoretical and methodological foundations of
ecological business development in the context of global decarbonization and the
European Green Deal implementation. Particular attention has been paid to the
institutional prerequisites for the integration of environmental principles into
entrepreneurial activity under conditions of European integration and post-war
reconstruction of Ukraine.

Have been analyzed the key sectors of ecological business in Ukraine, including
renewable energy, waste management within the framework of the circular economy,
and organic agricultural production. A comparative assessment of the main statistical
indicators of Ukraine and the European Union countries (Eurostat, OECD, World
Bank, IEA data) has been carried out.

Were received the results confirming that the share of renewable energy sources
in Ukraine remains significantly lower than the EU average, while the level of
municipal waste recycling 1is critically insufficient compared to European
benchmarks. At the same time, substantial potential for the development of solar and
wind energy, as well as organic agricultural production, has been identified as a
strategic advantage of Ukraine in the process of integration into the EU economic
space.

Were substantiated the necessity of harmonizing national environmental
legislation with EU directives, developing green finance instruments (including ESG
standards, green bonds, and carbon regulation mechanisms), and strengthening
institutional support for sustainable entrepreneurship.

Overall, were confirmed that ecological business can become a fundamental
driver of structural modernization and long-term competitiveness of Ukraine’s
economy under conditions of European integration and sustainable development

transformation.
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Anomayia. Y pooomi po3zensiHymo cymuicmv yugposoi eKOHOMIKU AK CYYACHO20 emany
PO3BUMKY 20CNOOAPCHLKUX CUCMEM, WO (OpMYEMbC NiO BNIUBOM HAYKOBO-MEXHIYHO20 Npozpecy
ma RnowupeHHs IHGoOpMayiiHo-KOMYHIKayitiHux mexHonoeiu. OOIPYHMOBano ponb Yu@dposux
MEXHON02IU SIK CUCMEMOYMBOPIOI0Y020 YUHHUKA CIMPYKMYPHUX 3MIH V HAYIOHATILHIU eKOHOMIYL, WO
NPOAGIAEMbCS Y MpaHc@opmayii - 8UPOOHUYUX — NPOYecis,  VYNPABGNIHCLKUX — Ni0X00ie ma
iHcmumyyilinoco cepedosuwia Qyuxkyionysaunns nionpuemcms. Ilpoananizosano eéniug yugposoi
mpancopmayii.  Ha  niOBUUEHHS ~ eKOHOMIYHOI  epexmusHocmi  NiONPUEMCME,  PO3BUMOK
pecioHanvHoi iHpacmpykmypu ma Gopmyeannsa inHoayilinux exocucmem. Ocobaugy yeacy
NPUOiNEeHO NPOCMOPOBUM OCOOIUBOCNAM YUDPOBO2O PO3BUMKY YKpaiHu, HAA6HOCMI peciOHANbHUX
oucnponopyiti i 3HaueHHO Yupposoi iHpacmpykmypu O NIOBUWEHHS  THBECMUYIUHOT
npugabnusocmi mepumopitl. JlocniodceHo ponv  yugposizayii Y NOCUNEHHI  MINCHAPOOHOT
eKOHOMIYHOI IHmeepayii Ykpainu, 30Kkpema uepe3 MOOEPHI3AYil0 308HIUHbOMOP2OBENbHUX
MeXanizmie, yupposizayito 102iCMUYHUX NPOYecis, 2apMOHI3aYil0 CMAaHOapmie ma po3uUpeHHs
yuacmi y enobanvuux eupobHuyux mepedxcax. Iloxazamo, wo yugposi mexnonoeii sucmynaiwomo
KAI0YOBUM THCMPYMEHMOM NIOBUWEHHS KOHKYPEHMOCHPOMOICHOCI HAYIOHANIbHOI eKOHOMIKU ma ii
BKIIOUEHHS Y CYYACHY CUCEMY MIHCHAPOOHUX eKOHOMIUHUX BIOHOCUH.

Kniouosi cnosa: yugpposa mpancopmayis nionpuemcms, peioHANbHUU PO3BUMOK,
VNPABNIHHA NIONPUEMCINEAMU, MINCHAPOOHA eKOHOMIYHA IHMe2payis, iHHOBAYIUHUL PO3BUMOK.

Abstract. The paper examines the essence of the digital economy as a modern stage in the
development of economic systems, which is shaped by scientific and technological progress and the
spread of information and communication technologies. The role of digital technologies as a
system-forming factor of structural changes in the national economy, manifested in the
transformation of production processes, management approaches, and the institutional environment
of enterprises, is substantiated. The impact of digital transformation on improving the economic
efficiency of enterprises, developing regional infrastructure, and forming innovative ecosystems is
analyzed. Particular attention is paid to the spatial features of Ukraine's digital development, the
existence of regional disparities, and the importance of digital infrastructure for increasing the
investment attractiveness of territories. The role of digitalization in strengthening Ukraine's
international economic integration is examined, in particular through the modernization of foreign
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trade mechanisms, the digitalization of logistics processes, the harmonization of standards, and the
expansion of participation in global production networks. It is shown that digital technologies are a
key tool for increasing the competitiveness of the national economy and its integration into the
modern system of international economic relations.

Key words: digital transformation of enterprises, regional development, enterprise
management, international economic integration, innovative development.

Berym.

[Mudpora ekoHOMIKa B CydacHiil HayKOBO-TEXHIUHIM MapaJurmi po3TiisIacTbCs
K €Tam PO3BUTKY TOCIOJAPCHKOI CHCTEMH, Y MeXaxX SKOTO CTBOPEHHS BapTOCTI,
OOMIH 1 CHOXXMBaHHS Jefaji OuIbllle TPYHTYIOThCS Ha HUQPPOBUX TEXHOJOTISIX Ta
JAHUX, a il KOHIEMIIS BUXOIUTh 3a MEXI BIPOBAKEHHS okpemux IT-pimeHs 1
OXOIUTIOE  TpaHC(POpPMAIliF0 BHPOOHWYMX BIHOCHH, PUHKOBUX MEXaHI3MIB 1
opraHizaniHux Mojesned. BinmosigHo, nudpoBizailiss BUCTyINAe HE JIOMOMIKHUM
MIPOIIECOM, a CHCTEMOYTBOPIOIOYMM YWHHHUKOM CTPYKTYPHUX 3MiH y HalllOHAJIbHUX
€KOHOMIKAaX 1 CBITOBOMY TrocnojaapcTBi. KillouoBOIO METOAOJOTIYHOK O3HAKOIO
UPpPOBOi €KOHOMIKH € 3POCTaHHS POl JaHUX SK CHEIUdIYHOr0 pecypcy, IIo
3a0e3rneyye MiABUIICHHS MPOIYKTUBHOCTI Ta MPUCKOPEHHSI 1IHHOBALIMHOTO LHKITY, a
HAyKOBO-TEXHIUYHUM MPOTpeC y il IUIONIMHI, OB’ A3aHUNA 13 PO3BUTKOM IITYYHOTO
iHTenekry, Big Data-anamituky, XMmapHUX OOYMCIICHb, IHTEPHETY peueid,
Ki0epdi3uyHUX cHCTEeM 1 IIATGOPMHHUX PIlIEHb, BIUIUBAE HA CTPYKTYPY PHHKIB 1
KOHKYPEHIIIO.

OCHOBHMH TEKCT.

B cyuacHMX €KOHOMIYHMX pealisix 3HauyHO TOCHIIIOETHCS 3HAYYIIICTh
1HHOBAI[IH, SK EHJIOTEHHOTO JDKEpesia PO3BUTKY, OCKUIBKM TEXHOJIOTIYHI 3MIHHU
MPUIIBUANIYIOTh OHOBJICHHS TPOYKIlii, TOCIYT, BUPOOHWYMX Ta JIOTICTUYHUX
porieciB 1 POPMYIOTh HOB1 PUHKH, BKIIOYHO 3 HIU(PPOBUMHU MOCIyraMu ¥ JaHUMH. Y
CHUCTEMI Cy4YyaCHOTO HAyKOBO-TEXHIYHOTO MpOrpecy, MHU(PpoBa EKOHOMIKa
NPOSIBIISIETHCSI TAKOXK SIK MPOCTIP TEXHOJOTIYHOI KOHBEPIeHINii, J€ MOEIHYIOThCS
MPOMUCTIOBI, (IHAHCOBI, JIOTICTUYHI Ta COIIAJbHI PIMIEHHS, M0 3YMOBIIIOE
BUHUKHEHHS HOBHUX (popmatiB B3aeMoii CyO’€KTiB rocrofaploBaHHsS Ta JAEpiaBH,
30KpeMa 4epe3 eNIEKTPOHHE BPSIyBaHHS, ITU(GPOBI CTAHIAPTH, PETYISITOPHI YHHHUKH

Ta THCTPYMEHTH MiATPUMKHU 1HHOBALIM, OCKIIBKM KOHIEMIS HUPPOBOI €KOHOMIKH
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BiJIoOpa)kae He JIUIIE TEXHOJIOTIYHY MOJEPHI3aIlilo, a i 3MiHY 1HCTUTYILIMHUX YMOB
(YHKIIIOHYBaHHS ~ €KOHOMIKM B  CEpPEJOBHUIIl  IPUCKOPEHUX  TJIOOATBHUX
TpaHchopmariii.

®dopmyBaHHa 1UGPOBOI EKOHOMIKM Ha MaKpOPiBHI J1I0Ope BIJICTEKYETHCS Ha
BIIPOBA/KEHHI Ta PO3BUTKY IU(PPOBOI TpaHCHoOpMaIlil MAMPHUEMCTB 1 € KIOYOBUM
MEXaHI3MOM TMIJBUIIEHHS €KOHOMIYHOi €()EeKTHMBHOCTI TOCIOJApPIOI0UYHUX CYO’ €KTIB,
OCKUIbKM TiepeAdadae He JIMIIE BOPOBAHKEHHSA OKpeMHUX i1H(QopMamiiiHux
TEXHOJIOT1M, a 1 KOMIUIEKCHY 3MiHY O13HEC-TIpOILIECiB, OpTaHi3alliiiHOi CTPYKTYpH,
CHUCTEMH yTIPaBJIiHHS Ta CIIOCOOIB B3aEMO/II1 3 PUHKOBUM CEpPEOBUILEM. Y CydacHUX
yMoOBax IM(dpoBizailis MiAIPUEMCTBA PO3TISAIAETHCS SIK IHCTPYMEHT OINTHUMI3AIlil
BUKOPUCTAHHA PpECypCiB, CKOPOYEHHS BUPOOHMYMX IMKIIB 1 MIJBUIICHHS
a/IATUBHOCTI /10 KOJMBAHb TIOTUTY.

OauuM 13 06a30BUX HampsMiB IMGpPoBOI TpaHchopmalii € aBTOMaTH3AIlSA
OmepamiifHoi  JISUTbHOCTI, 1HTEerpamis iHQOpMaIiiHUX CHUCTeM  YIPaBIIIHHS,
BukopuctanHs ERP-mnatdopm, cucteM enekTpoHHOTO TOKYMEHTOO0OIry, HudpoBUX
JIOTICTUYHUX MOJYJIIB Ta IHCTPYMEHTIB MOHITOPHUHIY BHUPOOHHYHX TMPOIIECIB, IO
3a0e3nedye MiJIBUILIEHHS MPO30POCTI BHYTPIIIHIX MOTOKIB PECYPCIB 1 Ja€ 3MOTy
MIHIMI3yBaTh  HepamioHainbHI  BUTpath. [ludpoBi  pimeHHS  T03BOJSIOTH
MIIPUEMCTBAM ~ TOYHIIIE TUIaHYBaTH OOCSTHM  BUPOOHHUIITBA, KOHTPOJIOBATH
BUKOPUCTAaHHSI MaTepialiB 1 €Heprii, a TaK0oXX ONTHUMI3YBaTHU CKJAJCHKI 3amacH, L0
0e3nmocepeIHbO BIUIMBAE Ha 3HIDKEHHS COOIBapTOCTI mpoaykiii. BaxmuBy ponb y
3a0€3Me4YeHH] EKOHOMIYHOi €(EeKTHUBHOCTI BIJAIrpa€ BUKOPUCTAHHS AHAIITUYHUX
IHCTPYMEHTIB OOpOOKM JaHUX ISl MIATPUMKH YOPABIIHCBKUX pimieHb. Cucremu
O13Hec-aHATITUKHA, TPOTHO3HI aNrOpUTMU Ta MUGPOBI MOJETl TOMHUTY Jal0Th
MO>KJIUBICTh ONEPATUBHO OIL[IHIOBATH PUHKOBY KOH IOHKTYpY, (hOpMyBaTH CI€Hapii
PO3BUTKY Ta BH3HA4YaTH ONTHMAJIbHI MapaMeTpu I[IHOYTBOPEHHS, IIiIBUIIYIOYU
OOTPYHTOBAHICTh CTPATEr1YHUX 1 TAKTUYHUX PIIlIEHb, 3MECHIIYIOYN HEBU3HAYCHICTH 1
CHpUsIOYN OLTbII €(hEeKTUBHOMY PO3MNOJLTY (PIHAHCOBUX Ta BUPOOHUYUX PECypcCiB. Y
pe3yibTaTi MANPUEMCTBO OTPUMYE MOXKIIMBICTH TEPEXOAYy BiJI PEAKTUBHOI [0

MIPOAKTUBHOT MOJIEJIl YIPABIIIHHSL.
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[udpora Tpanchopmaliiss AISTIBHOCTI MIAMPUEMCTB TAKOXK 3MIHIOE MIAXOAU 0
opraHizaiii B3aeMOJli 3 KOHTpareHTaMH Ta CHOXXHMBayaMHu, aJK€ PO3BUTOK
CJIEKTPOHHUX KaHaJiB 30yTy, IUGpoBUX IUIaTGOpM OOCITyroByBaHHsS KJIIEHTIB Ta
IHTETPOBAaHUX CHCTEM IOCTadyaHHs, (GopMye HOBI Oi3HEC-MOJeii, OpPIEHTOBaHI Ha
MIBUIKICTH OOMIHY 1H(MOpPMAIlIEI0 Ta 1HAWBITyaTi3aIilo MPOIMO3uIlii. 3aCTOCYBaHHS
CRM-cucrem 1 1U(ppOBUX CEPBICIB 03BOJIAE HAKOMUYYBATH JaHI MPO MOBEAIHKY
CIOKMBAYIB, IO IIJBUIIYE €(PEKTUBHICTh MApPKETHMHTOBUX CTpATErii 1 copuse
3pOCTaHHIO JOXOIB mianpueMcTa. OHOYACHO, IHTETPaLlisl TIANPUEMCTB y IIUPPOBI
JIQHIIOTH TIOCTA4aHHS, 3HIKYE JIOTICTUYHI PU3UKH Ta 3abe3nedye CTabuUIbHICTh
BUPOOHUYHMX MPOLECIB.

OxpemMUM aclekToM € BIUIMB IU(pPOBi3allii Ha NPOAYKTUBHICTh Mpali Ta
CTPYKTYpy BUTpAT MiANPUEMCTBA, OCKIJTHKH BUKOPUCTAHHSI aBTOMATU30BAHUX CHCTEM
YOpPaBIiHHA BUPOOHMUIITBOM, UU(POBUX TEXHOJOTIH KOHTPOJIO SIKOCTI Ta
JUCTAHLIMHOTO MOHITOPUHTY OOJaJHaHHS [O03BOJIAE€ MIJBUIIUTH I1HTEHCUBHICTD
BUKOPHUCTAaHHS OCHOBHHUX 3aC00iB 1 CKOpPOTHUTHU BTpaTH BiJ MpocToiB. [lapanenbHo
3MIHIOETBCS XapaKkTep TPYAOBUX (PYHKIIIH, 3pocTae MONUT HA (HaxiBIiB 13 TUDPOBUX
KOMIIETEHIIIM, a JIOJIChKUM KariTajl Ha0yBa€ HOBHUX XapaKTEPUCTHUK, MOB’S3aHUX 13
3IaTHICTIO TpaIfoBaTh B 1H(QOpPMAIIHHO HACUYEHOMY CEpeIOBUINi, 10 (opmye
MepeayMOBUA I TEPEXOAy MIAMPUEMCTB JO OUIBII TEXHOJIOTIYHO CKJIQAHHUX 1
HAayKOEMHUX BHIIB JisiibHOCTI. CaMe Ha pIiBHI MIANPUEMCTB Pealli3y€e€ThCs
MpPaKTUYHUN BUMIp IU(POBUX 3MiH, SKUH y TMOJANBIIOMY BH3HA4Ya€ MacIITaOHI
TpaHchopmarlii EKOHOMIYHOTO PO3BUTKY.

Po3BuTok 11u¢poBoi 1HPPACTPYKTypH HA PEriOHATILHOMY PIBHI € HEOOX1AHOIO
nepeayMoBOI0  MacmtadyBaHHs 1udpoBoi  TpaHcopmarii MIIAOPUEMCTB  Ta
(opMyBaHHS LUIICHOIO E€KOHOMIYHOIO MpOCTOpY, OO SKIIO Ha PIBHI OKpPEMHX
cy0’ekTiB rocmojaproBaHHsi IUGPOBI  pimieHHS 3a0€3MeuyloTh  IT1IBHIICHHS
MPOYKTUBHOCTI Ta €()EKTUBHOCTI YMPaBIIHHS, TO Ha PIBHI TEPUTOPIN KIHOYOBOTO
3HaUYE€HHS HaOyBa€ JOCTYHHICTh TEJIEKOMYHIKALIIMHUX MEpex, JaTa-IeHTPiB,
mupoBUX CEpBICIB Ta IHCTUTYIIM MATPUMKH iHHOBami. Came perioHaibHA

1H(pacTpyKTypa BU3HAUYAE MOXKJIMBOCTI MOIIUPEHHS TEXHOJOTIH, MBUAKICTb OOMIHY
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iH(popMalliero Ta piBeHb IHTErpallii JOKaJIbHUX PUHKIB Y HaIllOHAJIbHI €KOHOMIYHI
IIPOLIECH.

B Vkpaini npoctopoBuii po3BUTOK HU(PPOBOTO CEpeOBUIIIA XAPAKTEPU3YETHCS
HEPIBHOMIPHICTIO, 1110 3yMOBJICHO BIJIMIHHOCTSIMU Y PiBHI €KOHOMIYHOi aKTHUBHOCTI,
IHBECTHUIIIIIHIN NPUBAOIMBOCTI Ta CTaHI MaTepialbHO-TEXHIYHOI 0a3u TEpPUTOPIil.
Haii6ibm po3BUHEHI 1HPPACTPYKTYPHI €IEMEHTH 30CEPEIXKEHI Y BEIMKUX MICHKUX
aryioMepaiisx, 1e (yHKIoHyoTh [T-kiactepu, TEXHOJOTIYHI MapKH, 1HHOBAIlIMHI
xalu Ta HeHTpUu OOpOOKHU JTaHUX, BOJAHOYAC y NepudepiiHuX perioHax oOMeKeHICTh
ITUPOKOCMYTOBOTO  JIOCTYNy, HeAoCTaTHsA IMdpoBa TPaMOTHICTH Ta ciabka
IHCTUTYIIiHA MIJATPUMKA CTPUMYIOTh BHUKOPUCTAHHSA CYYaCHUX TEXHOJOTIH Y
BUPOOHUYIN Ta cepBicHIM AisuibHOCTI. Taki aucrpomnopiii BIUIMBAaIOTh Ha PIBEHb
IJIOBOI  aKTUBHOCTI, IHTEHCHBHICTb IHBECTHIIHHHUX IIOTOKIB 1 3JAaTHICTH
pErioHANbHUX €KOHOMIK FeHepyBaTH J10/1aHy BapTICTh.

CyTT€BUM YMHHUKOM PETriOHAJbHOTO LU(POBOTO PO3BUTKY  BUCTYIIAE
MOJIEpHI3allisl TPAaHCHOPTHO-JIOTICTUYHOI Ta KOMYHIKAIiHOI 1HQPACTPyKTypH, IO
3a0e3nedye Oe3nmepepBHICTh 1HGOPMAIIMHUX 1 TOBaApHUX TOTOKIB. BrpoBamkeHHS
CJICKTPOHHMUX TIaTGOpPM YIpaBIiHHS TEPEBE3CHHIMH, U(DPOBUX CHCTEM MHUTHOTO
KOHTPOJII0, 1HTENEKTyaJbHUX TPAHCIOPTHUX PIIIEHh 1 CEPBICIB EIEKTPOHHOI
B3a€MOJII 3 OpraHaMu Biaau (POpMye HOBY SIKICTb €KOHOMIUHUX 3B’SI3KIB MIXK
TEPUTOPISAMHU, 10 CHPHUSIE CKOPOUYEHHIO YACOBUX BUTpPAT, MIJABUIIEHHIO MPO30POCTI
rOCTIOJAPChKUX  OMepaliii Ta PO3MIUPEHHI0O MOXKJIMBOCTEH  MIKpPETioHATbHOI
koonepatii. OqHOoYacHO HUQPOBI THCTPYMEHTU AEPKABHOTO YIIPaBJIIHHS, 30KpeMa
€JIEKTPOHHI aJIMIHICTPATUBHI MOCIYTH Ta BIAKPUTI JaHi, CTBOPIOIOTH IHCTUTYLIHHI
YMOBU I TIJBUIIEHHS 1HBECTUIIMHOI TPUBAOIMBOCTI perioHiB. BaxmmBum
HampsiIMOM € (QOpPMYBaHHS pEriOHAJIbHUX I1HHOBAUIMHUX €KOCUCTEM, Y SKHX
B3a€MOJIIOTh MIANPUEMCTBA, HAYKOBI YCTaHOBM, OCBITHI Oprasizaiii Ta OpraHu
BJIaJIM, OCKUIBKH TaKl €KOCUCTEMH 3a0€3MeuyroTh TpaHc(hep TEXHOIOTIH, MATOTOBKY
KaJIpiB 13 UU(PPOBUMH KOMIIETECHIIISIMU Ta MIATPUMKY HIANPUEMHUIIBKUX 1HIIIATUB Yy
chepl BHCOKMX TEXHOJIOTIH. Y pe3ynbTaTi MOCHIIOETHCS CIIeIiali3aiis PEeTioHIB Y

MeBHUX CErMeHTax IU(PpPOBOi E€KOHOMIKH, IO CHPUSIE KOHILEHTPAIll JIHOJCHKOTO
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KaliTaixy, pO3BUTKY CTapTal-Cepe/OBUILA Ta 3POCTAHHIO IPOJYKTUBHOCTI
perioHaIbHUX TOCMOJAPCHKUX KOMILJIEKCIB 1 OJJHOYACHO B1AOYBA€THCS ITiJIBUIIICHHS
3TaTHOCTI PETIOHIB aJamlTyBaTUCS IO CTPYKTYPHHUX 3MiH, 3a0€3Meuyroun CTIHKICTb
€KOHOMIYHOTO PO3BUTKY.

VY crpareriuniii nmepcrekTuBi po30ynoBa HudpoBoi 1HPPACTPYKTYPH PETIOHIB
VYkpaiHu BUXOJUTH 32 MEX1 BHYTPIIIHIX COI[IaJIbHO-€KOHOMIYHHX 3aBIaHb 1 HAOyBae
3Ha4YeHHs1 (aKTOp 30BHINIHLOI eKOHOMIYHOi 1HTerpaiii. CyMicHICTh ITU(POBUX
CTaHJIapTiB, PO3BUTOK TPAHCKOPJAOHHUX TEJIEKOMYHIKAIIHHUX MEpPEeX, ydacTb Yy
MDKHAPOJHUX JIOTICTUYHUX KOPHUJIOpaX 1 BHUKOPUCTAHHS EJIIEKTPOHHUX ILIaTdGopMm
TOPTIiBJIl, CTBOPIOIOTH MEPEAYMOBH JIJIsl PO3LIMPEHHS Y4acTl YKPAiHChKUX PETI0HIB Y
r100anbHUX BUPOOHMYMX Ta IHHOBALIMHUX Mepexax 1, caMe TOMY, MOAAJBIIHMA
aHani3 uu@posizallii €KOHOMIYHOTO MNPOCTOPY JIOTIYHO NOTpeOdye 3BEPHEHHS 0
MDKHAPOJAHOTO BUMIPY HU(PPOBUX €KOHOMIYHMX 3B’S3KIB Ta iX BIUIMBY Ha IMO3UIIi
VYkpainm y CBITOBOMY TOCHOJApPCTBI, OCKUIbKM IU(POBI3aAIis  BUCTYMAE
IHCTPYMEHTOM, IO 3a0e3neuye 3HMKEHHs 0ap’€piB y TpaHCTPAHWYHUX OIepamiiax i
CIpusi€ BKJIIOUYCHHIO HAI[lOHATHHUX BUPOOHUKIB Y MIKHAPOIHI JIAHITFOTH CTBOPCHHS
BapTOCTI.

OmHuM 13 KJIIOYOBHMX HampsiMiB BIUMBY HHQpOBi3alii € TpaHcopMmalris
30BHIIIHHOTOPTOBEIPHUX MEXaHI3MIB. BHWKOpUCTaHHS €NEKTPOHHUX IIAThOpM
TOPriBii, NU(PPOBUX KOHTPAKTHUX CHUCTEM, ABTOMATH30BAHMX MPOIEAYP MHUTHOTO
oOpMIIEHHSI Ta EJEKTPOHHOI'O JOKYMEHTOOOIry J03BOJIsIE CKOpPOUYBaTH 4YacoBl
BUTPAaTU Ha 3A1MCHEHHS EKCHOPTHO-IMIOPTHUX Olepalid Ta MiJBUILYBaTH IX
nepea0ayyBaHICTh, a MOMIKPEHHS UUMPOBUX (PIHAHCOBUX IHCTPYMEHTIB 1 CHCTEM
TPAHCKOPJIOHHHUX IUIATSXKIB CHPHUSAE IIBHUINCHHIO JIKBIAHOCTI MIKHAPOIHHX
pO3paxyHKIB Ta 3MEHUIEHHIO ONepaliiHuX pHU3UKIB. Y pe3yibTaTi HUQPOBi
TEXHOJIOT1l (POPMYIOTh THCTUTYIIIITHE CEPEOBUIIE, ¥ SKOMY 30BHIIIHHOCKOHOMIYHA
JISTBHICTD CTa€ OUTBIN JOCTYITHOO JJIS ITUPOKOTO KOJIA MiMPUEMCTB.

BaxnuBuMm acnektoM € iHTerpauis YKpaiHu y 1100aibHI BHPOOHMYI Ta
JIOTICTUYHI MEpeXi, O (PYHKIIIOHYIOTh HA OCHOBI IIU(GPOBUX CTAHJIAPTIB YIIPABIIHHS

MIOTOKaMU pecypciB. BHUKOpUCTaHHS CHUCTEM BIJCTEKEHHSI IOCTABOK Y PEXKUMI
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pEaJIbHOTO 4Yacy, €NEeKTPOHHMX IIaTGopM KOOpAMHALIl MOCTayaHb Ta LUPPOBUX
IHCTPYMEHTIB YIpaBIIHHSA pU3MKaMU 3a0e3ledyye CHHXPOHI3AIlil0 BHPOOHUYUX
MPOLECIB MK MapTHEpaMu 3 PI3HUX KpaiH, 10 MIABHUINYE HAAIMHICTb BUKOHAHHS
KOHTPAKTIB, 3MEHIIye 1H(OpMaIliiiHy acuMeTpit0o Ta Chopuse MOrTMOJICHHIO
KoomepaiiHux 3B’sa3kiB. Jns Ykpainu, 3 oryany Ha i TpaH3UTHHUI MOTEHIIa i
3HAYHY 4YaCTKy EKCIOPTHO OpPIEHTOBAHWX Taiy3ed, muQpoBi3allis JOTICTUKA Ta
TPAHCIIOPTHUX CEPBICIB HAOyBa€e 0COOMBOT Barv y KOHTEKCTI 3MIITHEHHS TTO3UIIIN Ha
MDKHApOJAHUX PUHKAX.

[udpori mporecu TakoX BIUIMBAIOTh Ha 1HCTUTYIIHHI (OPMU E€KOHOMIYHOI
iHTerpatii. ['apMoHizalis TEXHIYHUX CTaHJApTIB y cepi eneKTpoHHOI 11eHTudikaii,
3aXUCTY JaHHUX, KiOepOe3neKku Ta eJEKTPOHHHUX MOCIYr CTa€ HEOOXiAHOK YMOBOIO
y4acTi y MDKHApOJHUX €KOHOMIYHMX 00’€JHAHHSAX 1 Mporpamax CHiBpOOITHHUIITBA.
P03BUTOK €JIEKTPOHHOTO BpsiAyBaHHS, HU(PPOBUX AEpHKABHUX CEPBICIB 1 BIAKPUTHUX
iHQOpMAIIHHUX ~ CHUCTEM  CHOpUSE€  MIABUIIECHHIO TMPO30POCTI  E€KOHOMIYHOTO
cepeZioBUIlla Ta JIOBIpU 3 OOKYy 1HO3EMHMX IMAapTHEPIB, IO MO3WTUBHO BILUIMBAE Ha
IHBECTUIIIMHY TPUBAOJMBICTh KpaiHW, apke, IUdpOBI3aIlis BUCTYMAE HE JIMIIEC
TEXHOJIOTIYHUM, a ¥ IHCTUTYUIWHMM YMHHHMKOM IHTETpalifiHuX mpoueciB. Y
JIOBTOCTPOKOBIM TEPCIEKTHBl MOCUJIEHHS MU(PPOBUX KOMIIOHEHTIB MIXHAPOIHOI
B3a€MO/II1 BU3HAYATHME KOHKYPEHTHI MOXJIMBOCTI YKpaiHU y CBITOBIM €KOHOMIII, a
PO3BUTOK LHU(PPOBUX KOMIIETEHLIH, y4acTb y TPAHCHAI[IOHAJLHUX 1HHOBALIMHUX
MpoekTax, (HOpMyBaHHS CHUTBHUX JOCHITHUIBKUX IJIATGOPM 1 BHUKOPUCTAHHS
MDKHApOJHUX 1H(OpPMAIIHHUX pecypciB CTBOPIOBATUMYTh YMOBH JJIsi NIEPEXOY BiA
MepEeBAXXHO CHUPOBUHHOI a00 HM3bKO-TEXHOJOTIYHOI cremiamsanii 10 OuIbIl
CKIIagHUX (OPM €KOHOMIYHOT Koorepallii. ¥ 1iboMy KOHTEKCTI U(poBi3aIlis mocTae
CUCTEMHUM (DaKTOPOM, SKUU MOEJHYE BHYTPIIIHIO MOJIEPHI3ALI0 €KOHOMIKU 3 ii
MOCTYIIOBUM BKJIIOYEHHSIM Y CY4YacHY apXITeKTypy TIJI0OalbHUX EKOHOMIUHUX
BIJTHOCHH.

BucHoBkwu.

[MuppoBa exoHOMIKa BHCTyHNa€ BHU3HAYAIBHUM YUHHUKOM  CYYaCHHX

CTPYKTYpPHHUX IEpPETBOPEHb, 110 OXOIUIIOIOTH PIBEHb MIANPUEMCTB, PEriOHATBHUX
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€KOHOMIYHMX CHCTEM Ta MDKHAPOJHUX E€KOHOMIYHUX 3B’SI3KiB, WO CHpUSE
M1JIBUIICHHIO MPOyKTUBHOCTI, ONTUMI3allli BUKOPUCTAHHS PecypciB 1 (hOpMyBaHHIO
HOBUX MoOJeJei yMNpaBliHHS, 3aCHOBAHMX HAa BUKOPHUCTAHHI JaHHUX, LHUPPOBUX
maT@opM Ta IHHOBAIIMHUX TEXHOJIOT1H, 3a0e3Meuyoun MiJBUIICHHS €PEeKTUBHOCTI
BUPOOHUYMX, JIOTICTHYHMX Ta YMPaBIIHCBKUX TMpolieciB. PerioHanpHuii BUMIp
nu(poBi3amii BU3HAYAE MOXJIMBOCTI MOUIMPEHHS 1HHOBALIN, PIBEHb €KOHOMIYHOI
AKTUBHOCTI TEPUTOPIA Ta iX 1HBECTHUIINHY NPUBAOIMBICTH, TOAl SK MIXHAPOJIHUI
aCreKT IU(PPOBOTO PO3BUTKY BiJIKpUBAE MEPCIEKTUBU PO3IMIUPEHHS y4yacTi YKpaiHu
y THoO0anbHMX BHUPOOHWYHMX 1 TOProBeNbHUX Mepexax. [lomambie MOCHIICHHS
IU(PPOBUX KOMIIOHEHTIB E€KOHOMIYHOTO PO3BHUTKY, TapMOHI3aIlisl TEXHOJOTTYHHUX
CTaHIAPTIB 1 PO3BUTOK MHUPPOBUX KOMIETEHIIH € HEOOXIAHUMH yMOBaMHU
MIJIBUIIICHHS KOHKYPEHTOCIIPOMOKHOCTI HAI[lOHAJIBHOT €KOHOMIKH Ta 11 epeKTHUBHOI

1HTerparlii y cBiTOBE roCroJapcTBO.
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Anomauia. Y pobomi oocniodceno enposadxicenns LlII-mooeneti nikosoco yiHoymeopeuHs K
cmpame2iyuHo20 iHcmpymeHmy yugposozo menedrcmenmy y 2024—2026 pokax. Ilpoananizosarno
nepeeazu SUKOPUCMAHHSA AN2OPUMMIYHO2O OUHAMIYHO20 YIHOYMBOPEHHs, 30KpemMa eKOHOMIUHY
ehexmugnicms ma asmomMamu3ayiro NPUUHAMmS piuieHs. Buznaueno Kuouosi GUKIUKY, NO8 A3AHI 3
emuKo0, 008IPOI0 CRONHCUBAUIB MA HOBUM 3AKOHOOABYUM pecyntosannsam (Al Act).

Kniouogi cnoea: wmyunuii inmenexm, nikose YiHOYMBOPEHHS, YUPDPOBULL MEHEOICMEeHM,
OuHamiuHe YiHOYMeopeHHs, NPeOUKMUBHA AHATIMUKA.

Abstract. The paper explores the implementation of Al peak pricing models as a strategic tool
for digital management in 2024-2026. The advantages of using algorithmic dynamic pricing,
including economic efficiency and decision-making automation, are analyzed. Key challenges
related to ethics, consumer trust, and new legislative regulations (Al Act) are identified.

Key words: artificial intelligence, peak pricing, digital management, dynamic pricing,
predictive analytics.

Berym.

Hudpora Ttpanchopmaris Oi3Hecy y 2024-2026 pokax XapaKTepU3YEThCS
CTPIMKHM BIIPOBA/UKCHHSIM T€HEPATHBHOIO HITYYHOIO IHTEJEKTY Ta MPEAUKTHUBHOI
aHAJIITUKU B omepaliiiHy AisuibHICTh. OJHUM 13 HalOUThII (PiHAHCOBO €(PEeKTHUBHUX
IHCTPYMEHTIB  ITM(QPOBOTO  MEHEIHKMEHTY CTald CHUCTEMU  aJTOPUTMIYHOTO
AUHAMIYHOTO IiHOyTBOpeHHS (Algorithmic Dynamic Pricing, ADP) [1].

AKTyanpHICTP TEMH 3yMOBJEHAa THM, WIO 3a MPOTHO3aMH MPOBIIHHUX
KOHCAJITUHTOBHX areHiii, came 2025 pik BU3HAUEHO SIK MEPio]l MacOBOi MOHETH3ALI]
HII-pimenp, 1m0 BUMAarae BiJl YIPaBIIHCHKOTO NEPCOHATY KapAMHAIBHO HOBHUX

KOMIIETEHIIN y cdepl aHami3y BEIUMKHX JaHUX Ta CTpaTeriyHoro ruianyBaHHs. II-
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MO/ MKOBOTO I[IHOYTBOPEHHS ChOTOJHI IMEPECTaloTh OYTH MPEPOTATHUBOIO JIUIIIE
BEJIMKUX TEXHOJOTIYHUX KOPIOpAIliif, CTaloud JOCTYIMHUM I1HCTPYMEHTOM IS
CepeIHbOT0 Ta MAJIOTro O13HECY Yepe3 XMapHi CEPBICH..

OCHOBHHUI TEKCT.

EBouronisi Mozeneil 1iHOYTBOPEHHS B LHU(PPOBOMY MEHEIXMEHTi. P03BHUTOK
u(ppoBOi €KOHOMIKM MPHU3BIB 0 BIJIMOBU BiJ 3acCTapUIMX CTaTUYHUX MOJENeH
«BUTPATH IUTIOC» HA KOPUCTh QJANTHUBHUX CHUCTEM, WIO MPAIIOIOTh Y PEXKUMI
peasibHOTO Yacy. TpamuliiiHi anrOpuTMH MUHYJIUX JECATHIITH Oa3yBaiucs Ha
oOMeXeHIH KITBKOCTI mapamMeTpiB Ta JIHIMHUX 3alieKHOCTAX. HaTtomicTh cydacHi
[II-Monen1 BUKOPUCTOBYIOTh apXiTEKTypu TIHOOKMX HeWpoHHuUX Mepex (Deep
Neural Networks) Ta MeToan HaByanss 3 migkpimeHHsM (Reinforcement Learning).

Lle nae 3MOTy OJIHOYACHO aHAJI3yBATU Ta IHTEPIPETYBATU TUCAY1 3MIHHUX:

® [IOTOYHUU MOMUT Y BY3bKUX reorpadiuHux CerMeHTax;
e JMHAMIYHI 3MiHU I[IH KOHKYPEHTIB Ha TJI00AIbHUX MapKeTIUiehcax;
e 30BHIIIHI (haKTOpH, TaKl SK MPOTHO3 IOTOJU, CBATKOBI JHI ab0 COIlIaJIbHO-

MOJITHYHI TToAii [2].

MatemaTnuHuii  amapaT Ta NOpPEIUKTUBHAa  aHamiTuka. DyHIaMeHTOM
¢ynkionyBanus HII-cucrem 3anumaeTbesi MPeAUKTUBHE OOUMCIICHHS €1aCTUYHOCTI
nonuty. [Ipote, Ha BiAMIHY BiJ JdtoauHU-MeHemkepa, Il 3qaTHUil BUKOHYBAaTH 111
pO3paxyHKH 3 TOYHICTIO, M0 Habmmxaerbes 10 98-99%. Mogens omucyeThes

0a30BUM PIBHSIHHSIM:

%A
Ed :O_Q

%AP (1)
ne Q — oOcsar MOMmMTY, MO MPOTHO3YEThCS AITOPUTMOM, a P — JWHAMIYHO

BCTAHOBJICHA I[1HA.

AHani3 ocTtaHHIX jgochikeHb (2024-2025 pp.) 103BoJisiE BUIIIUMTH Taki
nepeBaru Bukopuctanus [I-monenelt y MeHe»KMEHTI:

« Exonomiuna edextuBHicTh: BnpoBamkenHs Al-driven cucteM J103BoOJIsIE
30UTBIINTH YUCTHM NPUOYTOK Y PUTEHIII Ta e-commerce B cepeHboMy Ha 15-25% 3a

paxyHOK TOYHOI CerMEHTAaIlli KJIIEHTIB Ta ONTUMI3allil TOBapHUX 3amacis [3].
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o PerymioBanHs pHUHKOBOI JIIKBIIHOCTI: Y cepBicHUX IiaTdhopmax (Takci,
JIOTICTHKA) TKOBI I[IHU CIYTYIOTh IHCTPYMEHTOM OajlaHCYyBaHHS, 3a1y4arodyu OLIbIIe
BHUKOHABIIIB Y TIEP10I1 BUCOKOTO MOIUTY .

o ABTOMaTH3aIlsd TpuiHATTS pimeHb: CydacHi cuctemu GenAl 103BOJISIOTH
MEHE)KepaM He JIMIIE BCTAaHOBIIOBATU I[iHY, a W aBTOMAaTHUYHO Te€HEpYyBaTH
CTpaTeriyHi peKoOMeHalii MoJ0 3MIHM MapKETUHTOBOI TONITHKA HAa OCHOBI
PUHKOBHUX aHOMAJIIH.

OpHak pO3BUTOK aBTOHOMHUX I[IHOBHX aJITOPUTMIB CTBOPIOE HOB1 BUKIIUKHU TSI
M(pPOBOro MEHEIKMEHTY. 30KpeMa, MUTaHHS €THUKU Ta JIOBIPU CIOKMBAUiB CTAIOTh
kputnuHuMu.  Jocmimkenns 2025  poky  cBig4aTh, 1[0  BUKOPUCTaHHS
MEPCOHANTI30BAHOTO I[IHOYTBOPEHHSI MOXE 3HIKYBATH JIOSUIBHICTH KIIE€HTIB, SIKIIO
AITOPUTMHU CIIPUMMAIOTHCS SIK HECIpaBeIuBl a00 AuCKpuMiHaIliiHi [4]. BaxxiuBum
€TaroM PO3BUTKY Tally3i € HaOpaHHSI YUHHOCTI 3akoHOM €C mpo MTYYHUI 1HTEIEKT
(Al Act) y 2025 poi. Lleit nokyMeHT OKJIaja€ Ha MEHEIKEP1B HOB1 0OOB'SI3KU:

 3a0e3Mne4yeHHs MOBHOI MPO30POCTI JOTIKK MPUNUHATTS I[IHOBUX PIIIEHb;
¢ peryispHe 3BITyBaHHS MPO BIACYTHICTh AITOPUTMIYHOI YIIEPEIKEHOCTI;
o BIIMOBIAAJIBHICTh 32 BIUIMB aBTOMATHU30BaHUX CHUCTEM Ha EKOHOMIYHE

Onaromnoryqust rpoMajisH [S].

BucnoBoxk IllI-moneni mikoBOrO LIHOYTBOPEHHsS HAa CHOTOAHI € HE MPOCTO
JOTIOMIXHUM TEXHIYHMM 1HCTPYMEHTOM, a (yHIAaMEHTAIBHUM CTpaTeriyHuM
aKTUBOM IM(POBOr0 MEHEMKMEHTY. BoHu 3a0e3meuyroTh KPpUTHUHY KOHKYPEHTHY
nepeBary B yMOBaxX BOJIATWJILHOTO pUHKY. [IpoTe ycmimHa peanizaliis 1UX pillleHb
3QJICKUTh BiJI 3JaTHOCTI Cy4acHOTO KepiBHHMKa OanaHCyBaTH MK (h1HAHCOBOIO
MaKCHUMI3aIll€l0 Ta 30€peXEHHSIM ETHYHUX CTaHJApTIB B3a€MOJil 3 KIIE€HTaMH, a

TaKOXX aJanTallli 10 HOBUX >KOPCTKUX BUMOT MI’)KHAPOJHOTO 3aKOHO/IaBCTBA.
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Anomauyia. Y cmammi 00CniodHceHO MeopemuKko-memooo0ciuni 3acaou Gopmysanus ma
peanizayii MapkemuH2080i cmpamezii NiONPUEMCMBA K KIIOY08020 IHCMPYMEHmM) 3a0e3neyeHHs
11020 KOHKYPEHMOCNPOMONCHOCMI 8 yMmogax 2nobanizayii. Pozxpumo cymuicms MapKemun2080i
cmpameeii AK KOMNIEKCHOI MO0Oeli 00820CMPOK0B020 PO3GUMKY, WO IHMe2pye GHYMPIUHIL
PeCcypCcHUlti. NOMmMeHyianr KOMNAHIL 13 308HIUWHIMU  PUHKOBUMU MONCIUBOCMAMU. Asmopom
cuCmemMamu308aHo  yHOaAMeHmanvHi  QYHKYIl  MapkemuHeosoi  cmpameeii  (aHANIMuyHy,
aoanmusHy, 30ymosy, KOMYHIKAYItiIHY ma YNpAeNiHCbKy) ma OOIPYHMOBAHO IXHIll 6niu8 Ha
Qinancosy  pesynomamusHicmo  0Oisnecy.  Ocobaugy — yeacy — npudiieHo  mpaucgopmayii
MAPKEMUH208020 THCMPYMEHMAPIio Ni0 6NAUBOM YUDPOBUX MEXHON02I Mma HeoOXiOHOCmI
BNPOBAOIICEHHS HYYKUX MOOelell N08ediHKU OISl WBUOKOI adanmayii 00 pUHKO80I KOH TOHKmMYpU.

Knrwuoei cnoea: MapKkemuHao8a cmpamezis, cmpameziyHe VNPABNIHHS,
KOHKYPEHMOCHPOMOICHICMb, Ce2MeHMAayis PUHKY, NO3UYIOHYBAHHS, MAPKEMUH208UL MIKC.

Abstract. The article explores the theoretical and methodological principles of the formation
and implementation of an enterprise's marketing strategy as a key tool for ensuring its
competitiveness in the context of globalization. The essence of marketing strategy as a
comprehensive model of long-term development that integrates the company's internal resource
potential with external market opportunities is revealed. The author systematizes the fundamental
functions of marketing strategy (analytical, adaptive, sales, communication and management) and
substantiates their impact on the financial performance of the business. Particular attention is paid
to the transformation of marketing tools under the influence of digital technologies and the need to
implement flexible behavior models for rapid adaptation to market conditions.

Keywords: marketing strategy, strategic management, competitiveness, market segmentation,
positioning, marketing mix.

Beryn

VY cydacHHX yMOBax rio0aiisarlii Ta arpeCUBHOTO KOHKYPEHTHOTO CepEeIOBHIIA
pEe3yIbTAaTUBHICTE Oi3HECY O€3MoCepeqHBO 3alICKUTh BiJl SIKOCTI MapKETUHTOBOTO
yrOpaBiiHHSA. MapKeTHHT CHhOTOJHI HEMOXIJIMBO PO3TIISIATH JIMIIE SIK 1HCTPYMEHT
30yTy 4M pekjiaMu; 1e O6aratorpanHa inocodis BeneHHs O13HECY, 110 OXOILUTIOE BCI
IUKJIA B3a€EMOJIIi MIAMPUEMCTBA 3 PUHKOBHUMH CyO'€KTaMU — BiJI BHUBYCHHS

IPUXOBAHUX NOTPEO CroKKBaya 0 GOPMyBaHHS JOBIOCTPOKOBOI JIOSIIBHOCTI.
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KitouoBa npupojia MapkeTMHIOBOT aKTUBHOCTI MOJISITA€ Y TEHEPYBAHHI I[IHHOCTI
JU1s KiieHTa. BoHa 6a3yeThes Ha Takux QyHIaMEHTAIbHUX Mpoliecax:

['muboka aHamiTMKa: JOCHIIKEHHS OYIKyBaHb Ta TIOBEIIHKOBUX YHMHHUKIB
IIJTOBOI ayIUTOPIi.

[IpoayKT-MEeHEPKMEHT: aJanTalis XapaKTepUCTHK TOBapiB abo MOCIyr A0
KOHKPETHHX 3aIUTIB PUHKY.

CrpareriuHe MO3UIIIOHYBaHHS: PO3pOOKa KOMILJIEKCHUX MPOTpaM, CIIPSIMOBAHUX
Ha MaKCUMI3allil0 KOPUCHOCTI AJIsl CIIO’KMBaya.

[HTerpoBani KoMyHikallii: GopMyBaHHS CUCTEMH I[IHOYTBOPEHHS, AUCTPHUOYIIIi
Ta €PEKTUBHOTO J1AJIOTY 3 MOKYTIIIEM.

DyHIaMEHTOM, 1[0 BH3HAYa€ BEKTOP PO3BUTKY IHUX 3YCUJIb, € MapKETHHTOBA
ctpareris. [i pob y JisNbHOCTI MiAMPHEMCTBA € BU3HAYAIBHOKO, OCKIILKH CaMe BOHA
JI03BOJISIE 1IEHTU(IKYBAaTH Ta PO3BUHYTH YHIKaJIbHI KOHKYPEHTHI MepeBaru. 3aBIsKu
CTpATEeTIYHOMY MMIIXOJy KOMIIaHisl OTPUMYE MOXKJIMBICTH HE MPOCTO pearyBaTd Ha
3MIiHU PUHKY, a BUTIEPEKATH 1X, YITKO CTPYKTYPYIOUH CBOI LILJII TA PECYPCH.

BaxxnmuBUM KOMIIOHEHTOM CTpPATETIYHOTO IUIAHYBAHHS BHCTYIIA€ CETMEHTAIIis
puHKy. Po3mojul MOTEHUIMHMX KIIIEHTIB HA TPYNU 31 CXOXKHUMHU NPIOPUTETAMHU
JI03BOJISIE  MIANPUEMCTBY ONTHUMI3yBaTH MAapPKETUHTOBUN OIO/HKET, 3a0e3mednTH
MIepCOHAI3AIlI0 TPOIO3MIi Ta MaKCHMaJbHO TOYHO 3aJI0BOJBHHUTH crernudidHi
BUMOTH KOXXHOTO CerMeHta. Tomy, [OCHIDKEHHS TEOPEeTHYHOro Oa3ucy
MapKETHHTOBOI MISUIBHOCTI Ta CHCTEMaTH3allii MmaxodiB A0 Kiacudikallii crparerii
MIJNPUEMCTBA € JOBOJI BaXJIMBUM KOMIIOHEHTOM MOOYJOBH ONTHUMAIbHOT
MapKETUHTOBOI MOJITUKH MiANPUEMCTBA.

OcHOBHA yacTHHA.

HeBia’eMHOIO CKJTaIOBOI0 MapKETHHTOBOI CTpaTerii € cucTtemMa MpoCcyBaHHS Ta
IHTErpoBaHUX  KOMyHikaiii.  TexHomoriyHa  TpaHcdopmarliss  po3MIUPHIIA
IHCTpyMEHTapii BIUIMBY Ha LUIbOBY ayJUTOPIlO, JO3BOJSIOYM IO€JHYBAaTU
TpaaulliifHI Mefdla-KaHaIM 3 1HHOBAIIMHUMHU 1udpoBuMH 1iatrgopmamu. I[lpore
e(eKTUBHICTh KOMYHIKAIliil 3aJ€XUTh HE JIUIIE BiJ] OXOIUICHHS, a ¥ Bij 37aTHOCTI

MIJINPUEMCTBA JI0 JAMHAMIYHOI B3a€EMOJII 3 PUHKOM, WI0 Tiepeadadyae MUTTEBY
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peakiil0 Ha  KOJMBAaHHA CIHOXXMBYOIO IONMTYy Ta  TpaHcopmamii B
MaKpOCKOHOMIYHOMY CepeAOBHII. [ HyUKiCTh Ta MEpMaHEHTHA aJanTallis 10 HOBUX
BUKIJIMKIB CTalOTh (PyHIaMEHTaJIbHUMHU YNHHUKAMU KUTTE3/1aTHOCTI O13HECY.

TakuM YMHOM, MapKETHMHIOBAa AKTUBHICTh BHCTyHae 0a3ucoOM pPUHKOBOIO
yemixy. i cyTmicTh momsrae y cuHeprii JOCHiHUIBLKOI pOOOTH Ta IIPOLECiB
3aJI0BOJICHHS] MOTpeO KIIEHTIB, a CTpaTeriuHe IUIAHyBaHHS HaJa€ UM IMpoliecam
CUCTEMHOCTI Ta pe3yJbTaTuBHOCTI. DOpMyBaHHS UYITKO CTPYKTYypOBaHOi Ta
a/IalITUBHOT MOJIEJ OBEIIHKH JT03BOJIE Cy0’ €KTY rOCIOAapIOBaHHs 11€HTU(DIKYBaTH
CBOIO HIITYy Ta 3MIIHUTH MO3UIII1 B arPECUBHOMY O13HEC-CEPEIOBHIIII.

TepmiH «cTpaterisy Ciiji TPAKTYBaTH SIK KOMIUIEKCHY MOJIETb JOBIOCTPOKOBOTO
PO3BUTKY, 10 BHU3HAYa€ METOAM JOCSITHEHHS CTPAaTEriuHUX IUIed [UIIXOM
ONTHUMAJIBHOIO PO3MOAUTY pecypcHoro mnoteHmiany kommadii [1-3]. Cepen
(GYHKIIOHANTBHUX  MIJICKCTEM caMe€ MapKeTHMHroBa CTpaTeriss €  HalOLIbIl
pPEeBAaHTHOIO 3O0BHIINIHIM 3amuTaM, OCKUIBKM BOHa 3a0e3medye Oe3mocepenHiit
3B’SI30K MIANPUEMCTBA 3 PUHKOM Ta CTBOPIOE YMOBH it (OpPMYBaHHS CTIMKUX
KOHKYPEHTHUX IepeBar.

['paMOTHO cCHpoeKTOBaHA MAapKETHHTOBA CTpPATErisl € KIIOYOBUM (aKTOPOM
JIOCSITHEHHSI KOMEPIIMHNX 1UIel cy0’ekTa rocmojapioBanns [4-6]. Bona mgo3Bossie
MEHE/[KMEHTY YITKO JETEPMIHYBAaTH BEKTOP PO3BUTKY, 3a0€3MEUYUTH TITHOMHHUMA
MOHITOPUHI PHUHKOBOI KOH IOHKTYpH Ta c@QopMyBaTh OOIPYHTOBAaHI MPOTHO3U
ManiOyTHIX TpaHChOopMaIliii.

CrpaTeriunvii MapKeTHHT BHUCTyNae (PyHIaMEHTaIbHOI MIATHOPMOIO IS
iIeHTUIKaIll aKTyaJlbHUX PUHKOBUX TPEHAIB Ta BHOKPEMJIEHHS UIJIbOBUX
CErMeHTIB. Y Takuil CHoci0 MANPUEMCTBO 3HAXOIUTh EKOHOMIYHI BIKHA
MOKJIMBOCTEW, OLIHIOIOYM MPUBAOIUBICTh KOMXHOTO MMOTEHUIHHOTO PHUHKY Kpi3b
MPU3MY HasBHHX PECYPCIB Ta YaCOBUX IHTEPBAJIIB.

VY HayKOBOMY JTUCKYPCl MapKETHHTOBI CTpaTerii po3risaaloThCs SK CHCTEMHA
CYKYHHICTh [1{, L0 peali3yloThCid B MeXaxX 3arajlbHOKOPIIOPATHUBHOIO IUJIaHY
po3ButKy. Lli 3axoau ¢hokycyroThcs Ha: eheKTUBHOMY TO3UI[IOHYBaHHI MPOAYKIIT HA

MPIOPUTETHUX CETMEHTaX; CTUMYJIOBAHHI MPOCYBAaHHS TOBapiB; MAaKCUMAJIbHO
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MIOBHOMY 3aJI0BOJICHHI crielu()i4HOro nonuTy [5].

MapkeTuHTOBa CTpaTeris He JIUIIe OOIPYHTOBYE METOAM JOCSATHEHHS ITiJIeH, a i
BUKOHY€ pOJIb IHTErpaTropa, IO 3a0e3ledye CHHEPrilo BHYTPILIHIX pecypciB
HIAIPUEMCTBA Ta 30BHIMIHIX MOKIMBOCTEN pUHKY [6]. TakuM UMHOM, MapKETHHIOBA
CTpaTerisi IHTerpyeThCsl B 3arajibHy KOPIIOPATUBHY 1€papXii0, BU3ZHAYAIOUH CIOCOOU
ONTHUMAJIbHOI eKCIUTyaTallil 0OMEXEHOT0 KamiTalny 3aJylsi MakcuMisallii npuoyTKy B
JIOBIOCTPOKOBIM mepcriekTuBi. Cucremarusailisi HayKOBHX IMIJAXOMIB, JI03BOJISE
c(hOpMyITIOBaTH TaKi KJIFOUOBI BUCHOBKHU:

CrpareriuHuii KOHTEKCT YMpaBIiHHA: MapKeTHHIOBa CTpareris BHUCTYIIA€
(gyHIaMEHTOM 3arajJbHOEKOHOMIYHOI MOJITUKM HiAIpPMEMCTBA. 1i BIIPOBAIKEHHS
COpSMOBaHE Ha TapMOHI3alll0 BHYTPIINIHIX MOXJIMBOCTEH OI3HEC-CTPYKTYpH 3
BUMOTaMH PHHKOBOTO CEPEOBHUINA, IO B pe3yibTari 3abe3meuye 3pOCTaHHS
npuOyTKOBOCTI Ta IHBECTULIMHY NPHUBAOIUBICTH MIPOEKTIB.

JIoBrocTpokoBa opieHTallisl: XapaKTepHOI PUCOI0 MAPKETHUHTOBOI cTpaTerii € ii
yacoBa CTaOUIBHICTh Ta IIecHpAMOBaHICTh. BoHa 0a3yerbcsi Ha TIIHOOKOMY
npeaHati3i pUHKOBUX TMOKA3HUKIB 1 TMOTPEOY€e€ BUCOKOTO PIBHS MIATOTOBKH CHCTEM
KOPIOPAaTUBHOI'O MEHEKMEHTY JIJIsl CHIIIHOI peati3allii MoCTaBIeHUX 3aB/1aHb.

JloriyuHa TMOCHIAOBHICT PO3BUTKY: BH3HAaYeHHS TeHEpaJbHOTO BEKTOpa
MapKETUHTOBOI JISTIBHOCTI € NUKJIIYHUM TIPOIECOM, IO 1HTErPYEThCS B 3arajbHy
0i13Hec-cTparerito. Lleil nmpouec Mae 4iTKy i€papxito, NEPIOJUYHICTE OHOBJIEHHS Ta
JIOT1YHY CTPYKTYpYy NPUHHATTS PILICHb.

KommniekcHa mnpupona MapKeTHHTOBOI CTpaTerii OXOIUIIOE  1IeHTU]IKALIiI0
LUITBOBUX  CEICMEHTIB, pPO3pOOKY  KOHLEMII MO3UIIIOHYBAaHHS, MOHITOPUHT
KOHKYPEHTHUX 3arpo3 Ta ajanTtaiiio A0 TypOyJeHTHUX 3MiH pUHKY. OCHOBHHUM
KpuTepieM ii yCHIIIHOCTI € (OpMyBaHHS Ta YTPUMAHHS CTIMKUX KOHKYPEHTHUX
nepesar.

Cepen KJIIOYOBUX THCTPYMEHTIB peajizalli cTpaTerii Ha Cy4acHOMY €Talll CIif
BUJIJINTH:

l)opranizamiiuuii nu3aiiH MapKEeTHHTY: MOO0y/noBa €(QEKTUBHUX CTPYKTYD

YIpaBIIHHS;
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2)iudpoBy TpaHcopMarliro: BUKOPUCTAHHS 3aCO0IB 1HTEPHET-MAPKETUHTY Ta
ABTOMATU30BAHUX CUCTEM aHATITUKU;

3)iHHOBAIITHUI PO3BUTOK: BIPOBAKEHHSI MApKETHHTY 1HHOBAIiil K 3aco0y
CTBOPEHHSI HOBUX PUHKOBHUX HIIII;

4)Bizyainizaiilo Ta KapTorpa(yBaHHS: 3aCTOCYBaHHS CTpaTeTidYHUX KapT IJs
MOJIETIIOBaHHS PUHKOBOI IPUCYTHOCTI.

VY3aranpHIOIOYM, MOXHA CTBEPPKYBAaTH, LI0 MapKETUHIOBAa CTpaTeris — IIe
JOPOKHSL KapTa pPHUHKOBOi TMOBEAIHKM Kommanii. Bona nerepminye mpodiib
IIUJIbOBOTO  CHOXHMBaya, cCreuudpiky TOBapHOI  MPOMO3WINi Ta  METOIU
KOMYHIKAI[IHHOTO  BIUIMBY, 1[I0 B CYKYIOHOCTI BHU3HA4Ya€ > KUTTE3AATHICTD
rOCIOAapIOI0YOro Cy0’€KTa B KOHKYPEHTHOMY CEPEIOBHIIIL.

OyHIaMEHTATFHUM 3aBJIaHHSM MapKETHHTOBOTO TUTAHYBaHHS € MaKCHUMi3allis
npuOyTkoBocTi. lle 3aBmaHHS BUPINIYETHCS uepe3 paliOHANI3aI[l0 OmNepaliiHuX
BUTpPAT, BIPOBAHKEHHSI €EKTUBHUX MOJIEJICH 1IHOYTBOPEHHS a00 MacIiTaOyBaHHS
TOProBeJIbHUX ONepariiil.

BaxxnuBoro yMOBOIO pUHKOBOI CTIHKOCTI € (hopMyBaHHS I[IHHICHOI MPOIIO3HIII1,
10 MAaKCUMAaJbHO BIJIMOBIAA€ OUIKYBAaHHSIM IIJILOBUX cerMeHTIB. Lle mepenbauae He
JIUIIIE CTBOPCHHSI SKICHOTO TPOAYKTY, a ¥ HaJdaHHS HOMY XapaKTEPUCTHUK, IO
pOoOJISATH HOTO MPIOPUTETHUM Yy MOPIBHAHHI 3 aHaoramu. OKpiM IIbOTO, CTpATETivHI
3YCHJUISL CIIPSIMOBYIOTHCSI Ha €KCITAHCIIO — 3aBOIOBAHHS JJOJIATKOBUX YaCTOK PUHKY Ta
JOCSITHEHHSI JTiiepcbkux Tmo3uilid. CTaTyc PHHKOBOTO Jiijiepa O3HAYAE BHUCOKHIA
pIBEHb BIII3HABAHOCTI Ta HAABHICTh YHIKAJbHUX KOHKYPEHTHHMX II€peBar, 1o
J03BOJISIFOTH MIIPUEMCTBY TMKTYBAaTH CTaHJIAPTH Y CBOEMY CETMEHTI [7; 8].

JIIs  KOpPEKTHOTO PO3YMIHHSI METOJIOJIOTIT  BapTO PO3PIZHATH  TOHSTTS
«MapKETUHTOBA CTpaTEris» Ta «cTpareriyHuid mwian». OCTaHHIN € Jule NPUKIaIHUM
IHCTPYMEHTOM, IO JETali3ye eTamu BIPOBA/KEHHS oOpaHoi ctparerii. Cama x
CTpareris Mae MUpMUNA (OKYyC: BOHA PETYJIOE B3a€EMOJII0 HE JIMIIE 3 IUIBOBUM
CIOKMBa4eM, a ¥ 13 KOHKYPEHTHHM CEpEJOBHINEM Ta IHIIUMH TpyNaMu
CTEHKXOJIIEPIB.

Bapro akuentyBaTu, 1o po3poOka MapkeTHHroBoro wikcy (4P/7P) e
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BaYKJIMBOIO, TPOTE HE BUUEPITHOK YACTUHOIO CTPATETIYHOTO Ipoliecy. MapkeTuHroBa
cTpaTeriss — 1€ IUIICHA KOHIIEMIIs TMO3UI[IOHYBAaHHS Ta PO3BUTKY, IO BHU3HAYAE
TPAEKTOPIIO yCMiXy KOMIMaHii B JOBrOCTPOKOBIM mepcnekTuBi. DyHKIIOHAJIbHE
HAIMOBHEHHS 1IOTO MPOIIECY HA0YHO B1I0OPAKEHO HIKYE.

MapkeTHHroBa CTparerisi peanizye HU3KY KPUTUYHO BaXKJIUBUX (QYHKIIH, IO
3a0e3MevyyI0Th CUHEPTiI0 BHYTPIIIHIX PECYpPCIB Ta PUHKOBUX MOXJIMBOCTEH:

AHanmiTH4Ha (QYHKIIS: TOJSTa€ 'y  CHUCTEMHOMY BHUBYEHHI PHHKOBOTO
naHamwadTy, MOHITOPUHTY KOHKYPEHTHOi aKTUBHOCTI Ta MPOTHO3YBAaHHI JUHAMIKH
CrokuBUMX TiepeBar. Bona Qopmye iHopmariiiiny 0a3zy uisi OPUHHATTS BCIX
MOJAJBIINX PIIICHb.

BupoOnnya (amanTuBHA) (QYHKI[S: OpIEHTOBaHA Ha TMPUBEICHHS TEXHIKO-
TEXHOJIOTITYHUX MOKJIMBOCTEH MIANPUEMCTBA Y BIANOBIAHICTH J0 3alUTIB PUHKY.
Crparerisi BU3Hauae, AKi 1HHOBaIlli HEOOX1THO BIPOBAAUTH, 11100 MPOTYKT 3aIUILIABCS
aKTyaJIbHUM.

30yToBa (GyHKLIS: BIANOBIAAE 32 pO3pOOKY ONTUMAIbHUX KaHAIB AUCTPUOYIIIi
Ta JIOTICTHYHMUX JIaHIIOTIB. BoHa cmpsMoBana Ha 3abe3nedyeHHs (i3uyHOI Ta
MICUXOJIOTIYHOT JJOCTYIMHOCT1 TOBApPY JJIsl KIHI[EBOT'O MOKYTIIIA.

OyHKIlI CTUMYJIIOBAHHSA Ta MPOCYBaHHS: mependavac GhOpMyBaHHS CTIMKOTO
MOMUTY depe3 IHTErpoBaHI MApKETUHTOBl KOMYHIKAIlli, CTBOpPEHHs OpeHay Ta
YIPaBIIHHS JOSJIBHICTIO KJIIEHTIB.

VYmpaBiaiHncekka Ta  KOHTpodbHa  GyHKIS:  3a0e3rmedye  KOOpPIUHAIII0
MapKETUHTOBUX 3yCHJIb 13 3arajlbHUMHU ()IHAHCOBUMHM LIUISIMU KOMIIAHIi Ta JO3BOJISIE
OMEepaTUBHO KOPUT'YBATHU TAaKTUYHI [I1i y pa3l BIAXUIICHHS Bl CTPATEr14HOIO KYpCy.

Peanizaris  MapkeTUHTrOBUX CTpaTerii € KpUTHUYHUM  (akTopoM ISt
e(eKTUBHOTrO (PYHKIIIOHYBaHHS MIANPUEMCTBA Ta peaiizaiii MOro crpaTeriyHux
miyed. MoskHa BUIIITUTH 1 SITh KIFOYOBUX (DYHKITIOHAIBHUX HAIPSIMIB:

[inenoknaganas Ta imeHtudikamis micii: Ctpareris BUCTYMae 1HCTPYMEHTOM
netepMmiHalii  (QyHIAMEHTaIbHOTO CEHCY ICHYBaHHS KoMmadii (Micii) Ta ii
KOHKpETHHUX opieHTupiB. Lle 103BoIIsIE parlioHaIbHO PO3MOAUISITH HasABHI pecypcu Ta

3a/1aBaTH YITKUI BEKTOP IOBIOCTPOKOBOTO PO3BUTKY.
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JllarHOCTHKa PUHKOBOTO Ta KOHKYpEHTHOro JjaHamadry: MapkeTuHrone
IJaHyBaHHS 3a0e3reuye TIMOOKMM aHali3 30BHINIHIX YWHHHKIB, BHUSBISIOUU
MOTEHITIHI MOXJIMBOCTI Ta KPUTHYHI 3arpo3u. Takui MiAXia JO3BOJIIE KOMITaHii
00’€KTUBHO OIIIHUTH BJIACHUW TIOTEHIlIAJI, HIBEJIIOBAaTH CJa0Ki CTOPOHU Ta
KariTajai3yBaTH KOHKYpPEHTHI IepeBart.

[ncTpymenTanpHe 3a0e3meueHHs] pUHKOBOI MpucyTHOCTI: CTpareris BU3HA4ae
KOHKPETHI METOJY JOCSITHEHHS IIJIed 4epe3 YMNpaBiIiHHA MapKETHHTOBUM MIKCOM
(ToBapHa TOJITHKA, IIHOYTBOPEHHA, IUCTpUOyLis, KomyHikaiii). Bona d¢opmye
QITOPUTM 3aJy4YCHHS HOBHUX KIIIEHTIB Ta TMIATPUMKH JIOSUIBHOCTI HasBHUX
CIIO’KMBAYIB.

AJNanTUBHICTh Ta CTpaTeTiyHUM MOHITOpPUHI: BpaxoByloun AMHAMIYHICTH
Cy4acHUX PHHKIB, CTpaTerii MiICTATh MEXaHI3MH TOCTIHHOTO  BIJICTCKCHHS
pe3ynbTartiB. Lle 103BoMsIE ONEepaTUBHO KOPUTYBATU KypC MIAIPUEMCTBA BIIIOBIIHO
70 HOBUX €KOHOMIYHUX peaiil.

PunkoBe mosuiioHyBaHHA Ta iAeHTHdikaiis: Yepes MapKeTUHroBl cTpaTerii
dbopMyeThCsl YHIKAIbHUIA 00pa3 KOMITaHii y CBIJIOMOCTI CIOKHBaviB. BcTaHoBIEeHHS
acoIlaTUBHOTO 3B'SI3Ky MK OpEHJIOM Ta MEBHUMHU I[IHHOCTSIMHU JI03BOJISIE CTBOPUTH
BITI3HABAHY Ta CTIMKY MO3UIlII0 Ha PUHKY [9].

3HauYyIIICTh MAapKETHUHTOBOTO IJIAHYBAHHS TOJISTAa€ Y CTBOPEHHI (DyHAAMEHTY
JUISL THYYKOI ajamnTauii 10 3MIH PUHKOBOI KOH'POHKTypu. Ctparterii 0e3nocepeHbo
BIUTUBAIOTh Ha (POPMYyBaHHS JIJ0BOi pemyTaiii Ta IMIJKy, 0 € KIIOYOBUM IS
3MIIHEHHSI KJIE€HTCHKO1 JIOSIbHOCTI. KpiM TOro, BOHU CIYTyIOTh OPIEHTHPOM ISt
TOBApHOi TMOJITUKHA, JOTIOMAarar0yd BHU3HAYaTH HAWUOLIBII MEPCHEKTHBHI Ta
peHTabeNbHl HANpsSIMH AisUTbHOCTI. BapTo Harojocutu, mio MapKeTHHTOBA CTpaTETis
HE € 3aCTUIJIOI J0rMor0. BoHa BHMarae peryisipHOTO MEperiisiay IiJ BIUTHBOM:
CTPIMKOTO TEXHOJIOTIYHOTO MpPOrpecy; TpaHchopmarllii CroXKUBYUX TepeBar; MOsSBH
HOBHUX arpeCMBHUX TPaBIIiB HA PUHKY.

BucHoBkM.

[TimcymMoByrOUM BUIIEBUKIIAJICHE, MOXHA CTBEP/KYBaTH, M0 MapKETHHTOBA

CTpaTerisi € He MPOCTO IJIaHOM i, a IHTErPOBaHUM MEXaHI3MOM 3a0e3MeueHHS
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KOHKYPEHTOCIIPOMOYKHOCTI. [i 3HAYeHHs peanizyeThesl uepe3 TPU KIIOUOBI IIOIIMHH:

1.CtpaTeriune 1ijenokjgagaHHs Ta  opieHTtamis. CrparTeris  BHUCTYyMae
GyHIaMeHTOM, SIKUH TpaHcPopMmye 3araibHi Oi3HEec-aMOiIllil y KOHKpPETHI PUHKOBI
noka3Huku. OpieHTallis HA PUHOK JO3BOJISIE MIMPUEMCTBY HE MPOCTO pearyBaTy Ha
3MIHM, a TepeadayvaTH iX, aJanTylo4yd CBId BHYTPIIIHIA MOTEHIa] 0 30BHILIHIX
BUKJIHKIB.

2.KimodoBi atpuOyTH cTpaTeriyHoi isuibHOCTI. CHUCTEMHICTh MapKETHHIOBO1
cTparterii 3a0e3leuyyeTbcss uepe3 TMO€IHAaHHSA 11 OCHOBHHUX O3HaK: peCcypcHa
ONTUMI3AIlIS: paIllOHATBHUM PO3MoAil (IHAHCOBUX Ta JIFOJACBKUX aKTHBIB JUIS
nocsirHeHHsT MakcuMaiibHOro ROI (moBepHEHHs 1HBECTHIIIN); YITKE MMO3UIIIOHYBAaHHS:
CTBOPEHHSI YHIKaJIbHOIO IIIHHICHOTO 3a0apBiieHHA OpeHay, 10 poOUTh Horo
HE3aMIHHUM I OOpaHOro CEerMeHTa; aHaJITUYHA OOTPYHTOBAHICTh: Oe3NmepepBHUIA
MOHITOPUHI PUHKOBOT'O CEPEIOBHINA K 0a3a AJis MPUMHSATTA PIllICHb.

3.OyHKINIOHATFHUN BIUIMB Ha pe3yJbTAaTUBHICTh. Peanizallis CTpaTeriyHuX
byHKINA — BIJ aHai3y cepefoBUIAa JO pPo30yJOBH KamiTaly OpeHay —
OesmocepeIHbO  Kopenmoe 3 (IHAHCOBOIO  CTaOUIbHICTIO mmiampueMcTBa. Lle
3abe3reuye: eKCIaHCiI0 Ha PUHKY: 3aBOIOBAHHSI HOBHUX HIII Ta 30UIbIIEHHS PUHKOBOT
YaCTKW; EKOHOMIYHY €(EeKTHUBHICTh: 3POCTaHHS MPUOYTKYy dYepe3 ONTUMI3alliio
MapKEeTUHTOBOTO MIKC; PHHKOBE JiJIEPCTBO: (POPMyBaHHS CTaTycy eKcrepra ado

IHHOBATOpa y CBOEMY CEIMEHTI.
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VJIK 339.1
MODERN DIGITAL AND INTERNET ANALYTICAL TOOLS IN

MARKETING MANAGEMENT AND PROMOTION

CYYACHI HUPPOBI TA IHTEPHET-AHAJIITUYHI IHCTPYMEHTH B YIIPABJIIHHI
MAPKETHUHI'OBUM ITPOCYBAHHAM

Zhuk O.I1./ Kyk O.I.

ORCID 0000-0001-8290-1993

Academy of Labour, Social Relations and Tourism,
Ukraine, Kyiv, Kilceva doroha str., 3-A, 03187
Axademis npayi, coyianbHux 8iOHOCUH i MYPUIMY,
Yrpaina, m. Kuis, éyn. Kinbyesa oopoea, 3-A, 03187

Anomauia. /locriosxcyromvcsa ocobrusocmi mpanc@opmayii MapkemuHeo8ux KOMYHIKAyill 8
ymogax yugposizayii ma niosuwenoi iHgopmayitinoi Hacuuwenocmi puHky. Posxkpumo, wo
MPaouyitiHi  peknamui IHCMpYMeHmu 6mpadarms MOHONONbHE CMAHO8UWe, NOCMYNAIOYUCDH
ANLMEPHAMUBHUM  OIOHCUMAT-KAHANAM, AKI 3a0e3neyyiomsv uwy eq@eKmusHiCmb Npu HUNCUUX
sumpamax. Ilpoananizoeano nomewnyian iHMeEPHEM-AHANTMUYHUX THCMPYMEHMIB, cepeod SAKUX
pelimuneu, coyianvui mepeoici, knyou 3a inmepecamu, e-mail i SMS-mapxemune, eedenusn 61028,
gi0eo-MapKkemuHe, pemapkemuHe ma MapkKemuHe nooiu. Bu3naueno ix ¢yHkyionanvHi
MOXMCIUBOCMI, Nepesazu ma O0OMeNCeHHs 6 KOHMEKCMi (QOpMySanHs NONUMY, 3aNVYeHHs U
VYMpUMaHusa Yinbogoi ayoumopii. OOIpyHmosano, wo IiHmMe2posaHe BUKOPUCMAHHA YUDPOBUX
KAHANI8  CMBOPIOE  KOMNJIEKCHUL  IHMepHem-MapKemune, AKUll  003608€  ONMUMIZY8amu
KOMYHIKQYItHI npoyecu NiONpuUeEMcmea, niosuyyumu epexmusHicms NpulHamms pilieHb ma
3abe3neuumu cmanicmy 83a€mooii 3i cnoxcusauamu. Pezynomamu docniodcenns demoncmpyioms,
wo yughposi incmpymenmu Cmanu Ko4o8uUMu YUHHUKAMU KOHKYDEHMOCHPOMONXCHOCII Di3Hecy ma
3HAYHO POSWUPUTU MONHCTUBOCINT MAPKEMUH208020 YAPABIIHHA 8 YMOBAX CYUACHO20 PUHK) .

Knrwowuosi cnoea: mapkemuneosi KomyHikayii, Oiddcumanizayis, iHmMepHem-aHaAimMuyHi
IHCmMpyMeHmu, MapKemuHe08e NpPOCY8aHHA, YUDPOGizayisn, THCMPYMeHmu pexiamu, COYIdIbHi
Mepedxci, KOHKYPEHMOCHPOMONCHICDb.

Abstract. The study examines the features of the transformation of marketing communications
in the context of digitalization and increased information saturation of the market. It is revealed
that traditional advertising tools are losing their monopoly position, giving way to alternative
digital channels that provide higher efficiency at lower costs. The potential of Internet analytical
tools is analyzed, including ratings, social networks, interest clubs, e-mail and SMS marketing,
blogging, video marketing, remarketing and event marketing. Their functional capabilities,
advantages and limitations in the context of demand generation, attraction and retention of the
target audience are determined. It is substantiated that the integrated use of digital channels
creates comprehensive Internet marketing, which allows optimizing the enterprise's communication
processes, increasing the efficiency of decision-making and ensuring the sustainability of
interaction with consumers. The results of the study demonstrate that digital tools have become key
factors in business competitiveness and have significantly expanded the capabilities of marketing
management in the modern market.

Keywords: marketing communications, digitalization, internet analytics tools, marketing
promotion, digitalization, advertising tools, social networks, competitiveness.
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Y cydacHux ymoBax cTpiMKoi 1uppoBOi TpaHcopMallii MapKETHHTOBE
Cepe/IOBUIIE 3a3HA€ 3HAYHUX 3MiH, 10 BIUIMBAIOTh HA XapakKTep B3aeMOJIl Mixk
O0izHecoM Ta croxuBadamu. llepeBaHTaxeHICTh 1HQOPMAIIHHOTO MPOCTOPY
TPaIUIIIHOO PEKJIAaMOI0 CTBOPIOE LTH03110 ii Oe3anbTepHaTUBHOCTI. [IpoTe Hacmpasi
edeKTUBHE MPOCYBaHH el yacTiiie 6a3yeTbCs Ha 3aCTOCYBaHHI albTePHATUBHUX
JKATAN-IHCTPYMEHTIB, 3/aTHUX 3a0€3MeUYUTH BHCOKY pPE3yJbTaTUBHICTH MPH
MiHIMaJIbHUX ()IHAHCOBUX BUTpaTax. ¥ IEHTPI Cy4aCHOTO MapKETHHTOBOTO MPOIECY
3aNMuIIaeThess  (QopMyBaHHsS i€, ska TpaHChOpMye JIOAUHY Ha AaKTHUBHOTO
CIIO’KMBaya, MPOTE IHCTPYMEHTH JOHECEHHS III€T 171e1 CyTTEBO BUIO3MIHIOIOTHCS [ 1 ].

OnHier0 3 KIIIOYOBHX IepeBar IU@POBUX KaHaJIB KOMYHIKaIli € iX
€KOHOMIYHICTh. TpaauIiitHi BUIM PEeKIaMH 9acTO BUMAaraloTh 3HAYHUX 1HBECTHIIIH,
SAKI HE 3aBXKIU CIIBBIAHOCAThCS 3 KiHIEBUM edekTtoM. Lle dopmye moTpedy
HiANPUEMCTB Y TOILIYKY 1HCTPYMEHTIB, KOTP1 TO3BOJIATH 3[IMCHIOBATH MPOCYBAHHS
AeiieBiie abo HaBiTh OE3KOIITOBHO, HE BTpadarouu e(peKTUBHOCTI BIUMBY. Came
TOMY 3pOCTa€ akKTyaJbHICTh 1H(QOpMyBaHHS CIOXKBa4iB dYepe3 I[HTepHeT, IO
BKJIIOYAE IIUPOKHUI CHEKTP 1HCTPYMEHTIB: PEHTHHIH, COLIajJbHI MEpexi, KiIyOu 3a
iHTepecamu, e-mail Ta SMS-mapkeTuHr, BeJeHHsS OJOTiB, BiJ€O-MapKETHHT,
pemapkeTuHr Ta event marketing [ 2 ].

PeliTunru € oguuMm 13 HainommpeHimmx ¢opmaris nudposoro iHGOPMyBaHHS.
BoHu BUKOHYIOTH HE JMINE pOJb JpKepesa iHpopmarllii mpo TOBapH, MOCIYTH YU
KOMITaHii, ajie W (QYHKIII0 CTHUMYJIOBaHHS TIEBHUX I CIOXUBa4iB. 3aBIsSKH
pEeUTUHraM KOPHUCTyBaul MOXYTh 3HA4YHO IIBHUJIIE 3HANTH HEOOXiJAHI JaHl Ta
NPUIHATH pIIEHHS OA0 NOKynku. [IpoTe ciiabkolo CTOPOHOI PEUTHHTIB €
CyO'€KTUBHICTh, IO MOXXE 3HI)KYBaTH pPIBEHb JOBIpHM A0 HUX. i MiABUIIEHHS
00'€eKTUBHOCTI BaXKJINBUM € BUKOPUCTAHHSI YITKOI Ta MPO30pOT METOJIUKH CKJIaJaHHS.

Kiy6u 3a iaTepecamu popmyroTs okpemuii Hanpsam nudpoBoi B3aemoii. Bonu
00’ €IHYIOTh JIFOJICH HABKOJIO MEBHOI 1/1e1 Y1 X001 Ta CTBOPIOIOTH CIIPUSTINBI YMOBH
st ¢opmyBaHHS monuTy. JloaM, sKI MNOAUISAIOTH CHUIBHI LIHHOCTI, B3a€MHO
MIJCUITIOIOTH 1HTEPEC OJIMH OJTHOTO, 110 CIPUSIE 3POCTAHHIO MOIMYJISIPHOCTI TOBAPiB UM

MOCHYT, TOB'A3aHUX 13 KIyOHOIO TeMaThukolo. OCHOBHUM BHUKJIMKOM ISl TaKOTO
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IHCTPYMEHTY € CKJIQJIHICTh Y CTBOPEHHI Ta MaciITa0yBaHHI aKTUBHOI CHIJILHOTH, 1110
MoTpedy€e 3HAYHUX YaCOBUX Ta KOMYHIKAIIMHUX 3yCHIIb.

CorianbHi 1HTEPHET-MEPEXkK1 CTAM OJAHUM 13 Halle(EKTUBHILINX THCTPYMEHTIB
1U(pPOBOro MAPKETUHTY. IX rOJIOBHI MepeBaru — MBUIKICTh TOMUPEHHS iHpopMaLii,
IITUPOTA OXOIJICHHS Ta JOCTYIHICTh. 3aBISKH COIIAIBHIM MepekaMm O013HeC OTPUMYE
MO>KJIUBICTh 0€3 3HAYHUX BUTpAT (JOPMYBATH JIOSUIbHY ayIUTOPIIO Ta MIATPUMYBATH
MOCTIMHMI  3B'SI30K 31 CHOXWBadyaMmH. JIOSJbHI  MIANUCHUKK  BUCTYIAIOTh
KaTajgizaTopaMyd TOIIUMPEHHA 1HQOpMallii, [0 3HAYHO HPUCKOPIOE TPOIIEC
dbopMyBaHHSI IOMUTY.

[lepconanizoBaHi KaHainu KOMYHikaiii, Taki sik e-mail ta SMS-mapkerunr,
J03BOJISIIOTH MIANPUEMCTBAM BCTAHOBIIIOBATH MPSIMHI 3B’A30K 31 crokuBayamu. E-
mail-MapkeTuHr 3a0e3neuye MOMKIUBICTh aIPECHOTO 1H(OPMYBaHHS PO HOBHUHKH,
akuii 4u 3MIHM B JiSUIBHOCTI KommaHii. SMS-MapKeTHHT Ma€ BHCOKY IIBHJIKICTb
MPOYMTAHHA TIOBIJOMJICHb, a TAaKOX 3a0e3medye JOCTym J0 ayAuTopii, o
NOOpOBUIBHO MOTOAMJIaCh Ha OTpuUMaHHA iHGopmamii. OOuaBa 1HCTPYMEHTH
e(heKTUBHI 3aBIsIKU TTEPCOHAII3AIIIT Ta MOKIIMBOCTI TOYHOTO aHATI3y PeaKIlii KJI€HTIB
[3]

Benennst 6710T1B po3MIISIIA€THCS SIK YHIBEPCATBHUIN MaiiTaHunK 17151 hOpMyBaHHS
EKCIIEPTHOTO 1IMIJIKY OpeHay, 3a0e3medeHHs] cTabuUTbHOTO 1H(GOPMAIIHHOTO MOTOKY
Ta 3aIy4eHHs] HOBUX KOpHUCTyBadiB. bior m03Bojsie OTpUMyBaTH 3BOPOTHUH 3B'S30K,
a TaKoX TMIABMILYE JOBIpYy CIOXHBA4diB, OCKUIbKM KOHTEHT Ma€ OUIbIl
HeopManbHUI Ta BIAKPUTHI XapakTep.

Bineo-MapKkeTHHI BBaXa€TbCS OJHUM 13 HalNEpeKOHJUBIMMX (GOpMaTiB
udpoBUX KOMYHiKalliid. BiICOKOHTEHT He JuIlle MpUBEPTAE yBary, aje il 3abe3neuye
Kpally Bi3yani3zaiito ToBapy uu mnociayrd. [lmatdpopmmu Ha kmrant YouTube,
Instagram Ta TikTok po6naTh Bijie0 TOCTYITHUM 1 MAaCOBUM 1HCTPYMEHTOM, 3IaTHUM
3HAYHO MIJBUIIUTH PIBEHb BITI3HABAHOCTI OpPEHIY Ta CIIPOCTUTU MPOIEC MPUHHSITTS
plLIEHHS JJI CIIOKUBayYa.

PemapkeTuHr, sk TEXHOJIOTiS MOBEPHEHHS KOPUCTYBAYiB, SIKI BXKE MPOSIBUIIH

1HTEepeC 10 MPOJYKTY, AO3BOJISIE CYTTEBO MIABUIIMTH KOHBepcio. KopucrtyBaui, siki
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neperisiiaii  CauT, OTPUMYIOTh IEPCOHAI30BaHI PEKJIaMHI TMOBIJOMIJICHHS, IO
IT1JIBUIIY€ UMOBIPHICTh MTIOBTOPHOT'O BiABITyBaHHS Ta 3/IIMCHEHHS MOKYTKH [ 4 ].

Event marketing, abo mMapkeTuHr mojiid, 0a3y€eThCsl Ha CTBOPEHHI €MOLIMHOTO
KOHTAKTy 3 KJIIEHTOM 4Yepe3 MPOBEICHHS 3aXO/liB — BeOiHapiB, PopyMiB, ceMiHapiB.
[lonist no3BOJISIE NETANIbHO NPE3CHTYBAaTH MPOAYKT, BIAMOBICTH Ha 3amUTaHHS Ta
HAJaroJUTH OCOOMCTUH KOHTaKT 31 crmokuBaueM. E(EKTUBHICTh Takux 3axojiB
3HAYHOIO MIPOIO 3aJICKUTh BiJI MPAaBWIHHOCTI BHU3HAYEHHS IUJIBOBOI ayauTOpli Ta
SKOCTI IMOJja4l MaTepiany.

[IpoananizyBaBIId MOMJIMBOCTI KOXHOTO 1HCTPYMEHTY, MOXHa 3pOOUTH
BUCHOBOK, III0 HAaWOUIbII Pe3yJbTaTUBHUM IIJIXOJAOM € KOMIUICKCHHM I1HTEpHET-
MapKETHHT, SIKUU MOEAHYE NEKiJIbKa JiKATAI-IHCTPYMEHTIB BIJMOBIIHO /IO €TalliB
KOMYHiKalliiiHoro mukiy. KoHTekcTHa pekjiaMa € ONTUMalbHOIO st (POpMyBaHHS
nonuty, SEO — a5 cTBOpeHHs opraHiuHoro tpadiky, a e-mail ta SMS — s
MIITPUMKH JOBIOCTPOKOBHMX BIAHOCHH 31 CiOKMBadamu [ 5 |.

TakuM YUHOM, PO3BUTOK HUQPPOBUX TEXHOJOTIA CYTTEBO PO3IIMPUB apceHas
MapKETUHTOBUX 1HCTPYMEHTIB Ta MIABUIIMB 1X €(QEKTUBHICTh. 3a YMOBH
palliOHAJIBHOTO ~ TIOE€HAHHS  JIDKUTAI-KaHATIB  MIANPUEMCTBA  OTPUMYIOTh
MOJKJIMBICTh MIHIMI3YBaTH BUTPATH, MIABUIIUTH PE3yJIbTATUBHICTh KOMYHIKAIIA Ta
chopmyBaTH CTaOLIEHY B3a€EMOJIIIO 3 IIJILOBOIO ayAUTOPIETO.

BucnoBku

Bcranosneno, mo mudpoBa TpaHchopmallis iCTOTHO 3MIHHJIA CTPYKTYpy Ta
MEXaHI3MH  (QYHKIIOHYBaHHS  Cy4aCHOIO  MapKETUHIOBOTO  CEPEIOBHUIIA.
[lepeBaHTaxeHICTh 1H(OOPMALIITHOTO MPOCTOPY TPAAMUIIHHOIO PEKIaMOI0 3yMOBHJIA
3pOCTaHHS 3HAYYIIOCTI ATbTEPHATUBHUX IHTEPHET-IHCTPYMEHTIB, 5IK1 3a0€3MeUyI0Th
ONEpPATUBHICTh, EKOHOMIYHICTb 1 BUCOKY PE3yJIbTATUBHICTh KOMYHIKalii. JloBeneHo,
0 PEeUTHHTH, COIlaIbHI Mepexki, KIyOu 3a IHTepecaMu, MEepCOHATI30BaH1 KaHAIH
KoMyHikarii (e-mail Ta SMS-mapkeTusr), 6J10TH, B1ICOKOHTEHT, PEMapKETHHT 1 event
marketing BIIIrpalOTh BaXJIUBY pOJb y (OpMyBaHHI MONUTY Ta YHPAaBIIHHI
CIIO’KMBYOI0 TOBEIHKOI. 3’SICOBAHO, IO HAWBHUIIMX PE3yJbTATIB IiANPUEMCTBA

JOCSITalOTh 3aBJASKUM KOMILJIEKCHOMY BHKOPUCTAaHHIO JIJDKUTAI-IHCTPYMEHTIB 13
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YITKMM PO3IOJIIOM iX (DYHKIIIH 3a eTarnaMu KOMYHiKaliitHoro nukiy. Lle mo3Bosse
HE JIMIIEe MIHIMI3yBaTH BUTpATH, a W 3a0€3MeUUTH CTaOIBHICTh Ta €(EeKTHUBHICTh
B3a€MOJII 31 CHOXHBauaMH. 3arajoM, Cy4acHi IHTEpPHET-aHAIITU4YHI Ta HU(POBI
IHCTPYMEHTH  CTalOTh  KJIIOYOBUMH  YMHHHKAMH  KOHKYPEHTOCIPOMOYKHOCTI
MIOPUEMCTB 1 BHU3HAYAIOTh HOBI MIAXOAW JO YIPAaBIIHHA MapKETUHTOBUM

MPOCYBaHHSIM B YMOBaXx I100aJIbHOT U(PpOBi3aLlii.
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V]IK 354.11:341.7:005.96](477)
FEATURES OF FORMING THE COMPETENCES OF A STAFF DIPLOMAT

IN THE CONTEXT OF MODERN TRANSFORMATIONS OF THE

DIPLOMATIC SERVICE OF UKRAINE

OCOBJINBOCTI ®OPMYBAHHSI KOMIIETEHTHOCTEMN KAJPOBOI'O
JUILIOMATA B KOHTEKCTI CYUYACHUX NEPETBOPEHB JUIIJIOMATHUYHOI
CJIYKBU YKPATHU
Karpov V. / Kapnos B.B.
Acnipanm, ORCID: 0009-0002-5619-1590
KROK University, Kyiv, st. Tabirna, 30-32, 03113, Ukraine
BH3 «Yuisepcumem exonomixu ma npasa « KPOK»»,
m. Kuis, eyn. Tabipua, 30-32, 03113, Ykpaina

Anomauyia. Y cmammi asmopom OO0CHIONCEHO CYHACHI MeHOeHYii ma NnepcneKmusu
Gopmyeanns mooeni ocobucmocmi ouniomama, O0cCOOIUBOCMI NIO2OMOBKU MA CMAHOBIEHHs
OUNIOMAMUYHUX KAOPIB, 30KpeMa Olisi KOMNJIEKMYBAHHS 3AKOPOOHHUX OUNTOMAMUYHUX YCAHO8
Ykpainu.

Haseoeno asmopcvke e6usnauenuss nouams  “kKomnememwmuicme”’ ~ma  ‘“‘npogpeciiina
Komnemenyis”, okpemy yg8azy npuoileHo 8U3HAYEeHHIO NOHAmMmMS ‘npogheciina KomnemenmHicms .
30iticneno ananiz ma y3aeaibHeHo 0COOIUBI K8ANIPDIKAYIUHI 6UMO2U, BUMOCU 00 KOMNEMEHMHOCMI,
npogeciiini 3HAHHA MOWO Ol KAHOUOAMI8 HA 3AUHAMMS NOCad OUNIOMAMUYHOL CAYHCOU, SKI
HageoeHo y cxemi Mooei 0cobucmocmi ouniomama.

O6rpyHmo6ano OOYiNbHICMb 800CKOHANEHHSA OKPEeMUX NIO3AKOHHUX HOPMAMUBHO-NPABOSUX
akmie 3 nUMaHs OUNIOMAMUYHOT CTYHCOU.

Kniouosi cnoea: ounnomamuuna ciysxcoa YKpainu, 3aKOpOOHHI OUNIOMAMUYHI YCIMAHOBU
Ykpainu, mooenv ocobucmocmi ouniomama.

Abstract. In the article, the author examines current trends and prospects for the formation of
a diplomat's personality model, the features of the training and formation of diplomatic personnel,
in particular for staffing foreign diplomatic missions of Ukraine.

The author’s definition of the concepts of “competence” and “professional competence” is
given. Special attention is paid to the definition of the concept of “professional competence”.

The analysis and generalization of specific qualification requirements; competence
requirements, professional knowledge, etc. for candidates for positions in the diplomatic service,
which are given in the diplomat's personality model scheme, have been carried out.

The feasibility of improving individual subordinate regulatory legal acts on diplomatic
service issues is substantiated.

Key words: diplomatic service of Ukraine, foreign diplomatic institutions of Ukraine, model
of the personality of a diplomat.

Beryn.  BiTuM3HSHMMH  HAayKOBILSIMH ~ OOTPYHTOBYBAJIMCS MO3UIIT  IIOAO
HAYKOBOTO 3a0€3MeYeHHs MPOBEACHHS PeQOpMHU TUIUIOMATHYHOI CIY)KOW YKpaiHu.
3o0kpema, Taki Mpono3ullii BUKJIaAeH]1 B TOKTOpchkux aucepTaiiax C. A. dequunimHa
(2021): O. O. bamanymu (2023), kanaumatcbkux aucepraiisx Mapkapsa M. B.
(2021) Ta iHImMX.
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Mu crocrepiraéMo TEHACHIII0 3HAYHOIO IIJIBUIIEHHS POJII JUIJIOMATIi B
YMOBaX Cy4aCHOTO PO3BUTKY JBOCTOPOHHIX 1 IT00AbHUX MIXKIEPKaBHUX BITHOCHH.
3a muX yYMOB caMe€ BIJ JUIUIOMATIB 3aJIEKUTh €(PEKTUBHICTh (DYHKIIOHYBAHHS
JTUTIJIOMATAYHOT CITYy>)KOM, TOMY HaraJlbHUM € BCEOIYHUN aHami3 CcTaHy Hig0oopy
TUTUIOMAaTUYHOTO TIEPCOHATY. AKTYalbHICTD JJIsi CHOTOACHHS 3TalaHuX MpPoOJeM,
3aMpoBa/KEHHS 1HHOBALIMHUX MIAXOAIB N0 MiAOopy ¢axiBLiB AUILIOMATUYHOT
CITy>k0U, 3yMOBHJIa BUOIp TEMU, METH Ta 3aBJIaHb JIAHOI CTATTI.

dopmysoBaHHA 1ijieil craTrTi. MeTta cTaTTi mojsrae B TOMy, OO BUSBHUTH
MOXJIMBI NIJISAXW ajanTtaiii KajapiB JUILIOMATHYHOI CIyXOM YKpaiHU 0 BUKJIMKIB
Cy4acHOCTI, KOMIUIEKCHO JOCJHITUTA OCHOBHI TEHJCHINI Ta OXapaKTepu3yBaTH
HOBITHI ()OpMM CTaHOBJEHHS Ta OCHOBHI BHMOTH JO OCOOMCTOCTI JIUILUIOMATa,
PO3KpUTH AehiHIIIT “KOMIETeHIIs”, “KOMIETEHTHICTE , “IpodeciiiHa KOMITETECHITIs .
OOrpyHTYBaTH NOIIBHICTG BIOCKOHAJICHHS OKPEMHUX IMiJI3aKOHHUX HOPMATHBHO-
MPaBOBUX aKTIB 3 MUTaHb JUILIOMATHYHOI CITyKOU.

OCHOBHM TEKCT.

BiTuns3nsHi Ta 3apyOiKHI HAYKOBIl, E€KCHEPTH 30CEPEIKYIOTh 3yCHWIUIL Ha
MOIITYKY HOBHMX MIJIXOJIB Ta MUIAXIB YJAOCKOHAJICHHS JWIUIOMATHYHOI CIyXOU, B
OCHOB1 SKMX OyAyTh 3aKJIaJicHI CydYacHI HOBITHI TEXHOJOTii B JUIIJIOMATIi.
OO0O0B’s3KOBUM Tiepe0avyaeThCsl ypaxyBaHHS BXE HaAMpalbOBaHOTO JOCBiAY 1
TpaAMIiil YKpaiHCHKOT AMIUIOMATUYHOI CIY>KOM, HAI[IOHAJIILHUX 1HTEpECIB YKpaiHu.
3MiHM Ta TIEPETBOPECHHS JUILJIOMATii, BHUKJIMKAHI CY4YacHHM €TaloM 3MiH
MDKHAPOJHUX BIJHOCHH, BHUKIHMKAIOTh HEOOXITHICTh KaJPOBUX TIEPETBOPEHB
JTUTIIIOMATUYHOT CITY>KOH, III0 Ha ChOTO[H1 OCOOJIMBO aKTyaIbHO JJIs Y KpaiHHu.

B OaraTh0x HayKOBHX JOCHIKEHHSIX OOTPYHTYBaHO TEOPETHYHI 3acaau 3
NUTaHb MpodecioHami3anii KaJpoBOTO pecypcy Hep:KaBHOI (IUIJIOMATHYHOT)
CJIy>k0H1, B TOMY YMCJI CTAHOBJICHHS iX MPOQECiitHOI KOMIIETEHTHOCTI.

Hacammepen, 3ymuHMMOCh Ha  JediHimii  TOHATh  “KOMIETEHIIIs”,
“KOMMETEHTHICTh Ta ‘“‘mpodeciiiHa kommneTeHTHICTH”. Ilormsau HaykoBIIB Ha
CYTHICTh TIOHSTH ‘‘KOMIIETEHIlIS  Ta “KOMIETEHTHICTH CYTTEBO pPI3HATHCA 1 HA

ChOTOH1 HE BUPOOJIEHO €IMHOTO iX TiiyMadeHHs. [ToTpedye po3MexyBaHHS MOHATH
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“KoMMeTeHIIs” Ta “KOMIIETEHTHICTh : KOMIIETEHIII0 MOXXEMO TPaKTyBaTH sIK HaOip
3HaHb, HABUYOK, MOBEIIHKOBUX XapaKTEPUCTUK O0coOU (TOOTO, TEOpETUYHUU HAbIp
SKOCTEH, KU XapaKTepu3ye piBeHb MpodeCciiHOl MATOTOBKH), a KOMIIETCHTHICTh —
1€ 3/1aTHICTh 3aCTOCOBYBATH 1[I KOMIIETEHIII HA MPAKTUIIl 3 OTPUMAHHSAM peajbHUX
pe3ynbrataTiB (yCHilIHEe X BHKOPHCTaHHS B pealbHUX yMoBax). Came TOMy MH
MOAUIIEMO TIOTJIAAM BUYCHHUX, SKI PO3TIISAAIOTH “KOMIIETEHINIO $SK OCHOBY IS
noAaibIIoro opMyBaHHS Ta PO3BUTKY “KOMIETEHTHOCTI”.

BusHaunMo Takok Take MOHATTSA K MpodeciiiHa KOMIIETEHTHICTb, SIKa BKIIIOUAE
HACTYITHI TOKa3HUKU: TJIMOOKE PO3YMIHHS CYTHOCTI CBO€i mpodecii, epeKTUBHY
KOMYHIKaIlifo, CaMOPO3BUTOK Ta aJIalITUBHICTD, BI/IITOB1IQIbHICTD Ta
CTPECOCTIMKICTh. BibIll KOHKPETHO 3MICT 3a3HAYEHOTO MOHSTTA 3aKPIMIEHO B 3aKOHI1
VYkpainu “IIpo nepxaBHy ciyx0y’.

Kab6inerom MinictpiB Ykpainu B 2021 poui mpwuitasto pimenus (KMY, 2021)
OJI0  J0/JaBaHHS [HM(PPOBOI TPAaMOTHOCTI JO OOOB’SI3KOBUX KOMIICTCHIIIH
JEP>KCITY>KOOBIIIB TIPU OIlIHKaX KaHJMJATIB B KOHKYpCax Ha IMOCaau JIEPKCIYKOH,
TUTUIOMAaTUYHOT CITYKOU BKITFOUHO.

HaykoBusamu (Ilpodecionanizaris, 2023) y3aranpbHeH1 OKpemi BMIHHS IS
JepKaBHUX CIIy>)KOOBI[IB, B TOMY YHCJl JAWIJIOMAaTiB, iK1 mnependadae uuppoa
IPaMOTHICTh: KOPUCTYBATHUCA €JEKTPOHHOIO TOLITOI0, OQICHUMHU Mporpamamu,
XMapHUMH CEPBICaMM TOIIO; 3HAXOJUTH Ta OIIHIOBATH JOCTOBIPHICTH 1H(MOpMaIIii B
IHTEpHETI; aHaAII3yBaTU Ta BUKOPUCTOBYBATH JaH1 JIsl IPUNHHATTS PillICHb.

[Tonoxxennsim npo MiHicTepcTBO 3akopAoHHUX cropaB Ykpainu (KabGiner
Minictpis, 2016) Bu3Hau€HI CTaTyC, OCHOBHI 3aBJIaHHA Ta (DYHKII11, TOBHOBaXEHHS, a
TaKOX IMpaBa MiHicTepcTBa. 3okpema, M3C “3nilicHIOE Ha KOHKYPCHIM OCHOBI1 J001p
JepKaBHUX CITYKOOBIIIB Y CHCTEMY OpPraHiB JUIIJIOMATHYHOI CIy>XKOM Ta KEPIBHUKIB
MIIPUEMCTB, YCTAaHOB Ta OpTaHi3allii, o Hauxexarb 10 chepu ynpasmiaas M3C, 3
ypaxyBaHHSM PpIBHS OCBITH, mTpodeciifHOi KOMMETEeHIlli, T0CBiLy poboTH”
(ITonoxenns, 1.5). Hakazom M3C VYkpainu Big 18.09.2019 Ne 425 (MinicTepcTBo,
2019), y3araibHeHO 0COOIMBI KBaMi(iKaiitHi BUMOTH; BUMOTH JIO KOMIIETEHTHOCTI,

npodeciiiHi 3HaHHS TOUIO IS KaHIWJATIB Ha 3alHATTS TOCaj] JUIJIOMATHYHOT
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cykOu. 3Bakarouu Ha Te, IO JUIUIOMAaTUYHA CIyx0a mnependayae 37aTHICTh
BUTPUMYBATH TpuUBaM (Hi3WYHI Ta TICUXOJIOTIYHI HAaBAaHTAKEHHS, JUIJIOMaTaM
HEOOX1IHO MaTH XOpOIITy MaM'aTh, MiITHE 370POB's, (PI3UUHY BUTPUBAIIICTS.

J10 OCHOBHUX BHMOT TaKOX BIJHOCMMO aHAJIITUYHY Ta OpraHi3aTOpPChbKy poOoTYy,
nomryk iHpopMmarii Ta i y3araabHEHHs, MiATOTOBKa mpomno3uiiii ans Llentpy Tta
3MIMCHEHHS OTEPATHUBHOTO KOHTPOJIIO 3a CBOEYACHUM Ta SKICHUM BUKOHAHHSAM
HaMIYEHOTO. 3BEpTaeEMO yBary, 10 3apa3 JUIJIOMAT MOXE€ OTPUMATU JEB'SHOCTO
BIJICOTKIB JJaHUX, IT[0 MOTO IIKaBJIATh, 13 3aC001B MacoBoi iH(opMaIlii Ta coriaaTbHuX
Mepex, SKi TNoTpeOyrTh KBamidikaliiHOro aHami3y. AJie HaWIIHHINN JIeCSITh
B1JICOTKIB 1H(OpMAIIii TUIJIOMAT MOKE OTPUMATH JIUIIE 3a JOTIOMOTO TPaJAUIIHHUX
JTUTUIOMAaTUYHUX 3aC001B: Yepe3 0COOMCTI KOHTAKTH Ta PO3MOBH.

VY3araapHIOKYH BUKIIAACHE, MPOaHaTi3yeEMO 0COOJIMBOCTI Ta OCHOBHI BUMOTH JI0
ocobucrocTi aurmomara (puc. 1). Ilpu npomy akiieHTy€eMO yBary Ha AUIJIOMATUYHUX

KaJipax 3aKOPJAOHHUX TUILTOMATHYHUX yCTaHOB (mami - 3Y).

OCOBHCTICTE JHILTOMATA

/ ur\

Paxoea VhnpapaiHceka Bioaoriuno
MiaroToBKd MAroTOBEKA IYMOEIEHL
HAKOCTI
Pavosa ocsia Hocsio pofomu S
idapos’R
THAHHA KomnemenmHicms IMTeuxoneziyna
[HOZEMHILX MO8 — CHLINICIME
e - = - % . (s
Ipoxedncenna s T s, | Caumosdocko-
| L i
HPAKALIKY & | _duarimuosa i1 Hudposa i HITEHHA
an Poh r
Jdunarademii " ,on p
L - ‘_.r b . .’..r

Pucynok 1 - Moaeab 0cOOMCTOCTI IMIJIOMATA
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Jlo $haxoBOi MArOTOBKM JUIIJIOMAaTa MOXKEMO BiJTHECTH, KPIM HABEJIEHOI'O BUIIIE,
3HaHHSA NPHUHIMIIB Ta OCOOJUBOCTEM 30BHINIHBOI TMOJITUKKA CBOEI JEpKaBU Ha
Cy4acCHOMY CTaHi, BOJIOJITH 1HO3eMHUMH MoBamu (Oa’kaHO JBoma Ha piBHI B2) Ta
0CcOOJIMBO MOBOIO KpaiHu nepeOyBaHHs mija yac ciiyx0u B 3/1Y, HaBUKU BUCTYIIB Ha
KOH(pepeHIisIX Ta MyOniuHUX 3axoAax, 3HAXOJUTH CIUIbHY MOBY 3 apTHUCTaMH,
MMCbMCHHUKAMU, HAyKOBIIMH KpaiHU TepeOyBaHHSA, 3HAHHSA MPOTOKOJIHHOI
MPAKTUKH 1 TPUHAHATTS HOPM JILJIOBOTO €TUKETY Ta IPOTOKOIY KpaiHu nepeOyBaHHS.

BBaskaeMo, 110 BrpoBa/KeHHS HOBUX (OpM Ta METOAIB BEACHHS TUIUIOMATIl
CIIpUATUME M 3MiHI POJII AUIUIOMATHYHOTO areHTa: MIJABUIIATECS BUMOTH JI0
auIIoMaTta HoBoi dopmaiiii. 3HaYHO 3pPOCTAaIOTh BUMOTH III0JI0 MPOSIBIB 0COOMCTOCTI
3 TaKUX HANpPSMIB, SIK JOCBITYEHOTO aHAIITHKA, MEHEIKepa Ta koopauHartopa. Hosi
BUMOTH TOCTaOTh y TOCEPEAHMUIIBKIN ISJILHOCTI JUILUIOMaTa MiX OQIIiiHOK Ta
HEYPSATOBOIO TUILIOMATIETO.

Mix TuM, SIK Bke 3a3Hadanocs aBTopoM (Jlesiki acriextu, 2025, c. 387; Tokap, &
Kapnos, 2025), mo3a yBaru BITUM3HSHMX HAyKOBIIIB 3aJUIIAIOTECS MPOOIEMU
KOHKYPCHOTO 3aMIIlleHHs T0ocaJ B JUIUIOMATHYHIA Cioy:kK01 B VYkpaini. Tomy
niaTpuMyemMo mosuilito mpodecopa C. A. dequuinmHa 1moa0 HEOOXIAHOCTI O1IbIIT
JETalbHOTO  BPETYJIOBaHHA TMUTaHb, fAKI CTOCYIOTbCS BHJIB KOHKYPCIB Y
TUTUIOMAaTUYHIA coyk01, Ha piBHI 3akony “I[Ipo nmummomaTuuHy Cioy)0y”
(®equnmmn, 2021, c. 316). lle miaTBEepIKYEThCS 1 HACTYNHUM: B 1HTEPB'IO
€ponericekiit paBai (Cugopenko, 2018) komumHiN aepkaBHmit cexperap M3C
AHnpiii 3ad1b 3ayBaXuB, 10 “KOHKYpCH MOTpiOHI. [le — mpo3opuit MexaHi3M, KU
JI03BOJISI€ BIMBATH “CBIXKY KpPOB”. AJle 1XHI BUMOTH 1 MpoIeaypa HE aJanToBaHl J10
JTUTUIOMATUYHOT CITYKOu ™.

AHaJ3y0Ud CUCTEMY Mi00py MepcoHaly 10 AUIUIOMaTHYHOI Ciyk6u, P. B.
[Tanarycunenp (2020) TakoX KOHCTaTyBaB, IO TpoIeC BiAOOpPY KaapiB [0
JTUTUIOMAaTUYHOT CIY>KOM JIOBOJII JIOBTMM Ta Hajidye OaraTo eTamiB; ICHyr4a
KOHKypCHa CHCTeMa BIJIOOpPY HE BpaxoOBYE€ OCOOMCTICHI SKOCTI KaHJIUJIaTiB;

THCTPYMEHTH, SIK1 BAKOPUCTOBYIOThCA JUIS M1A00PY MEPCOHAY JI0BOJII 3aCTapiIi.
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[TincymoByroumn, 3Bepraemo yBary Ha mnoszuuirto O. O. bamanymu (2021):
“3aBHaHHs JAMIUIOMATHYHOI OCBITH MIATOTYBAaTH HE TUIBKM HAJIEKHOIO PIBHS
daxiBig, ame i ocoOuCTICTh, sika O TIAHO BIJACTOIOBaJIa 1HTEpECH KpaiHU Ta
MpeIcTaBIIsIa i1 Ha MIKHAPOAHIN apeH1”, IKy MM TOBHICTIO TIATPUMYEMO.

Ha namry nymky, cydacHU#l eTam pO3BUTKY AMIUIOMATUYHOI CIy»Ou YKpaiHu
noTpedye HEOOXIMHOCTI TIPOBEICHHS KOMIUIEKCHOTO JIOCHTIDKEHHS CYTHOCTI
MiTOTOBKM JUIUIOMATUYHUX KaApiB, 30KpeMa JUIsl CIyXOM Ha JAUIUIOMAaTUYHUX
rmocagax B 3/1Y.

BucHoBku

Metoau miabopy KaapiB Ha AMIUIOMATHYHY CIIY»KO0y Ha HHUHINIHBOMY €Tarli
[IUISIXOM TIPOBEACHHS KOHKYPCIB TOTPEOYIOTh YAOCKOHAJIEHHS 3 YPaXyBaHHSIM BUMOT
mo0 1udposizaiii aumiIoMarii Ta B 000B’SI3KOBOMY TMOPSIKY BKJIFOYEHHS [0
KBaTi(PIKAIIHHUX BUMOT Ha 3alHATTS MOCAJ JUIUIOMATHYHOI ciyxkOu kareropii “B”
Ta “B* anamituyny Ta nupoBy KOMIETEHIi0, a kareropii “b” - gocin pobotu Ha
nocajiax Jiep>KaBHOI ciyk0u kareropii “b” ta iH.” 3rigHo Hakazy M3C VYkpainu Bif
18 Bepecnst 2019 poky Ne 425.

[Toganpini  po3BiAKKM  3a3HAYEHOI TEMAaTUKWA  MOJATalOTh Yy HampsMi
YIOCKOHAJIEHHSI JAMIUIOMATUYHOI CIYKOM Ta KaJpOBOTO MEHEIXKMEHTY 3 METOI0

MIBUIIEHHS PO ECIHHNX KOMIETEHTHOCTEH TUTIIIOMATIB.
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Abstract. This paper examines the theoretical and practical aspects of managing enterprise
competitiveness in the context of global digitalization. The study focuses on identifying key digital
technologies that influence operational efficiency and market positioning. The results demonstrate
that the integration of business technologies into management processes significantly reduces costs
and creates sustainable competitive advantages.

Key words: competitiveness, business efficiency, digital transformation, management
technologies, strategic development.

Introduction.

The modern business environment is characterized by high turbulence and rapid
changes in consumer preferences, which forces enterprises to constantly seek new
ways to maintain their market positions. Under such conditions, the management of
competitiveness is no longer limited to traditional cost-control methods but requires
the active implementation of innovative business technologies. The relevance of this
study is due to the need to adapt classical management models to the requirements of
the digital economy to ensure maximum organizational efficiency.

Main text.

Effective management of business competitiveness requires a systematic
approach to evaluating both internal resources and external market opportunities. In
the framework of «Entrepreneurship and Business Technologies» educational
program, it is essential to consider digital tools as a fundamental component of the
modern management toolkit. The transition from linear management models to
integrated digital ecosystems allows enterprises to achieve higher levels of
responsiveness and flexibility.

The core of increasing efficiency lies in the automation of routine processes and

the use of data-driven decision-making. For instance, the implementation of Cloud
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Computing and Big Data analytics enables management to predict market shifts with
higher accuracy. This strategic shift is illustrated in the conceptual model of

competitiveness factors (Figure 1).

Digital
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Cloud systems
Process & ERP )
Automation Data-Driven
. : . M t
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Process | Al & B1g_ Data
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Figure 1 — Model of digital factors influencing business competitiveness

Source: Author’s development

It 1s worth noting that the impact of digital technologies on efficiency can be
measured through various performance indicators. Traditional methods of evaluation
often fail to capture the intangible benefits of digitalization, such as increased brand
loyalty or improved organizational agility. To provide a clearer comparison, the
differences between traditional and technology-driven efficiency models are
presented in Table 1.

The integration of these technologies directly affects the competitiveness of the
enterprise by optimizing the value chain. By reducing information asymmetry and
enhancing internal communications, business technologies create a synergistic effect

that results in superior market performance.
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Table 1 — Comparative analysis of business efficiency models

Efficiency Traditional Management Model Technology-Driven Model
Indicator
Data Processing Manual collection and fragmented Real-time automated Big Data
analysis analytics
Decision Making Based on intuition and historical Data-driven (Predictive modelling
experience and Al)
Market Response | Reactive (responding to past changes) | Proactive (anticipating market
shifts)
Cost Structure High operational labour costs (OPEX) | High initial investment, low long-
term OPEX
Customer Standardized mass marketing approach | Deep personalization through CRM
Interaction systems
Competitive Economies of scale and physical assets | Agility, innovation, and digital
Advantage ecosystems

Source: Author’s development

Thus, the management of efficiency in the digital era must prioritize
technological literacy and the continuous adaptation of business processes to
emerging innovations.

Summary and conclusions.

The study confirms that digital transformation is a decisive factor in managing
modern business competitiveness. The application of innovative business
technologies not only improves internal operational efficiency but also provides
enterprises with the necessary tools for sustainable growth in a crowded marketplace.
Prospective management strategies should focus on balancing technological

investments with human capital development to achieve long-term strategic success.
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Abstract. The article substantiates the theoretical and methodological foundations of
regenerative service in tourism and recreation as an advanced paradigm that transcends
conventional sustainability frameworks. While sustainable tourism focuses primarily on minimizing
environmental damage and improving efficiency, regenerative service aims at restoring ecosystems,
revitalizing local communities and strengthening territorial resilience through net-positive socio-
ecological impact. The study conceptualizes regenerative service as an integrated socio-economic
model embedded in ecosystem logic and co-creation processes. Special attention is devoted to the
transformation of hospitality enterprises into active agents of ecological restoration, cultural
revitalization and inclusive economic development. The paper develops a systemic interpretation of
regenerative recreation, outlines governance preconditions and proposes an analytical lens for
evaluating regenerative outcomes at destination level. The findings confirm that regenerative
service represents not a marketing modification of sustainability but a structural reconfiguration of
tourism development philosophy based on renewal, reciprocity and long-term adaptive capacity.

Keywords: regenerative tourism, regenerative service, recreation systems, ecosystem
restoration, hospitality transformation, territorial resilience

Introduction

The accelerating climate crisis, biodiversity degradation, socio-economic
inequality and geopolitical instability have revealed structural vulnerabilities of the
global tourism industry. For decades, sustainable tourism was promoted as a
corrective response to the environmental and social externalities generated by mass
travel. However, the dominant sustainability paradigm has largely operated within a
mitigation logic aimed at reducing harm rather than reversing accumulated damage.
As ecological thresholds continue to be exceeded and communities experience
uneven distribution of tourism benefits, the need for a deeper transformation has
become evident.

Regenerative development has emerged as a systemic alternative grounded in
ecological systems thinking and adaptive resilience theory. Unlike sustainability,

which seeks equilibrium within existing structures, regeneration assumes that socio-
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economic systems must actively contribute to the renewal of natural and social
capital. In tourism and recreation, this shift implies reconfiguring service models so
that they generate restorative rather than extractive outcomes. Regenerative service is
therefore not an incremental improvement of environmental management but a
paradigmatic shift redefining the purpose, governance and value logic of hospitality
and recreational systems.

The objective of this research is to provide a theoretically grounded
interpretation of regenerative service in tourism and recreation, to examine its
structural characteristics and to articulate its strategic significance for long-term
territorial development.

Statement of the main results. Regenerative thinking originates from
ecological design theory, systems ecology and the philosophy of living systems. It
rests on the premise that economic activity is embedded within complex adaptive
ecosystems characterized by interdependence, feedback loops and non-linear
dynamics. In this framework, tourism is not an isolated sector but a subsystem
interacting with environmental, cultural and socio-political structures.

Traditional tourism models often conceptualize destinations as resources to be
utilized. Even sustainable approaches frequently prioritize efficiency improvements
such as energy saving, waste reduction or carbon offsetting. Although important,
these measures remain largely defensive. Regenerative service, by contrast, is
proactive and restorative. It aims to enhance biodiversity, rebuild soil fertility,
regenerate water systems, strengthen social cohesion and revitalize cultural identity.
The ultimate goal is to increase the regenerative capacity of the destination itself.

The theoretical distinction between sustainability and regeneration lies in their
respective orientations toward impact. Sustainability is impact-neutral or impact-
reducing. Regeneration is impact-positive and system-enhancing. In regenerative
tourism, the presence of visitors contributes to ecological restoration and community
empowerment rather than merely limiting degradation. This shift requires
reconceptualizing hospitality enterprises as ecological and social actors embedded in

territorial metabolism [2].
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Hospitality enterprises operating under regenerative logic integrate ecosystem
restoration into their core business models. Accommodation facilities may participate
in landscape rehabilitation, biodiversity corridors, renewable energy micro-grids and
circular water systems. Restaurants can collaborate with regenerative agricultural
producers, thereby strengthening local food sovereignty and soil regeneration.
Recreational operators may incorporate environmental restoration activities into
visitor experiences, transforming tourists from passive consumers into active
contributors.

Recreation plays a particularly significant role in regenerative transformation
because it directly mediates human interaction with natural landscapes. Nature-based
tourism, wellness retreats and therapeutic recreation can function as platforms for
ecological awareness and environmental stewardship. When recreational
infrastructure is designed according to biomimetic principles and low-impact
architecture, it becomes part of the regenerative cycle rather than a source of
fragmentation [1].

Importantly, regenerative service redefines the relationship between host
communities and visitors. Instead of treating local residents as service providers
within a hierarchical structure, regeneration promotes co-creation and participatory
governance. Community members engage in strategic planning, benefit-sharing
mechanisms and cultural interpretation processes. This approach strengthens social
capital and fosters trust, which are essential components of territorial resilience.

From an economic perspective, regenerative service emphasizes localized value
chains and circular financial flows. Conventional tourism often suffers from
economic leakage, where significant portions of revenue leave the destination
through external ownership or imported goods. Regenerative models counteract this
tendency by prioritizing local procurement, cooperative ownership structures and
reinvestment of profits into community development.

Circular economy principles further reinforce regenerative outcomes. Waste
becomes a resource, energy systems are decentralized and materials are reused within

closed loops. The integration of digital technologies enables real-time monitoring of
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resource flows and adaptive management of visitor capacity, thereby preventing
ecological overshoot.

This localized and circular orientation enhances economic resilience by reducing
dependency on external markets and strengthening internal multipliers. In post-crisis
contexts, such as regions undergoing reconstruction or ecological rehabilitation,
regenerative tourism can function as a catalyst for diversified and sustainable
economic recovery.

The implementation of regenerative service requires systemic governance
transformation. Fragmented management structures and short-term investment
horizons are incompatible with long-term ecosystem renewal. Effective regeneration
demands multi-level coordination between public authorities, private enterprises,
civil society organizations and academic institutions.

Policy frameworks must integrate environmental restoration targets, climate
adaptation strategies and socio-economic development plans. Incentive mechanisms
such as green investment funds, regenerative certification systems and performance-
based subsidies can accelerate adoption. At the same time, education and professional
training are critical for developing managerial competencies aligned with
regenerative principles [1, 3].

Institutional transparency and participatory decision-making strengthen
accountability and ensure equitable distribution of benefits. Governance models
grounded in adaptive management allow destinations to respond flexibly to
environmental feedback and socio-economic changes.

One of the most complex challenges in regenerative tourism is the measurement
of restorative outcomes. Traditional performance indicators focused on tourist
arrivals or revenue growth are insufficient. Regenerative evaluation must capture
ecological recovery, social empowerment and cultural revitalization.

Multidimensional assessment frameworks may combine biodiversity indices,
soil and water regeneration metrics, renewable energy ratios, local employment rates
and measures of community participation. Social return on investment analysis can

quantify intangible benefits such as strengthened social cohesion or improved well-
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being.

Because regenerative processes unfold over extended temporal scales,
longitudinal monitoring is essential. Adaptive evaluation systems that integrate
quantitative data with qualitative community feedback provide a more comprehensive
understanding of regenerative dynamics.

In a world characterized by climate uncertainty and socio-political instability,
tourism must transition from an extractive growth-oriented industry to a restorative
socio-ecological system. Regenerative service offers a strategic pathway for
achieving this transformation. By embedding hospitality and recreation within
ecosystem cycles and community networks, destinations can enhance their adaptive
capacity and long-term viability.

In territories affected by environmental degradation or socio-economic
disruption, regenerative tourism can support landscape rehabilitation, employment
generation and cultural renewal simultaneously. Such an integrated approach aligns
tourism development with global climate commitments and biodiversity restoration
agendas while strengthening local resilience.

Conclusions

Regenerative service in tourism and recreation constitutes a fundamental
reconfiguration of development philosophy. It shifts the focus from minimizing harm
to generating positive systemic impact, from linear consumption to circular renewal
and from isolated enterprise activity to integrated territorial stewardship.

The theoretical analysis demonstrates that regenerative tourism is not a
rhetorical extension of sustainability but a structurally distinct paradigm grounded in
ecosystem thinking, community co-creation and adaptive governance. Its successful
implementation requires institutional innovation, multidimensional performance
assessment and long-term strategic commitment.

By transforming hospitality enterprises into active agents of ecological
restoration and social revitalization, regenerative service contributes to the creation of
resilient destinations capable of thriving under conditions of environmental and

economic uncertainty. Future research should prioritize empirical validation of
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regenerative indicators and comparative analysis of implementation models across
diverse territorial contexts to advance methodological rigor and practical

applicability.
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Introduction.

To control students' knowledge due to time constraints, it is convenient to use
test programs. The main goal of test control is to assess the level of students'
knowledge acquisition after studying the discipline and obtain information to
improve the personnel training process.

Main text

In accordance with the general goal, the following main functions of test control
can be distinguished: 1) diagnostic; 2) educational; 3) organizational; 4) educational.

The diagnostic function stems from the very essence of control, aimed at
collecting, analyzing, and interpreting assessment results to determine the real level
of formation of a student's knowledge.

The educational function is aimed at achieving one of the most important goals -
mastering the content of education (a certain discipline) by students. This means that
when solving a test task, the student repeats the material studied once again and better
consolidates the knowledge gained.

The organizing function of pedagogical control is manifested in its influence on
the organization of the educational process. Depending on the results of the control,
the teacher makes appropriate changes to the educational process, which are

manifested in new approaches, forms, methods and didactic means of teaching.
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Educational function. Test testing helps students improve their knowledge,
systematize it, develop memory, thinking, humanize the educational process and on
this basis form a harmoniously developed creative personality.

As one of the elements of the learning process, test of knowledge control is
regulated by well-known general principles of pedagogy: 1) objectivity and fairness
of assessment; 2) scientificity; 3) efficiency and efficiency; 4) systematicity; 5) unity
of requirements; 6) transparency, etc.

Before determining the basic requirements for the methodology for compiling
test programs, let's dwell on terminology. Test (English "test" - exam) - a task of a
standard form, the purpose of which is to determine the level of knowledge
acquisition, mental development, special abilities and other qualities of a person's
personality. A pedagogical test is a set of tasks of increasing complexity, allowing
you to accurately assess the knowledge, skills, abilities and other characteristics of
the student's personality that are of interest to the teacher. In accordance with the
content of the tasks of pedagogical control, a pedagogical test must meet the
following requirements: 1) a clear set of test tasks; 2) an optimal level of complexity;
3) reliability; 4) validity; 5) the ability to assess the student's knowledge according to
the level of formation of his creative experience.

The test should include a set of tasks of various types in order to
comprehensively assess the level of assimilation of educational information:
understanding, cognition, reproduction, application, creativity. It is especially
difficult to diagnose the creative level, because creative activity is based on a set of
skills: intellectual-logical, intellectual-heuristic, methodological, worldview,
communicative, autodidactic, etc. To do this, it is necessary to develop a set of test
tasks of increasing complexity. The level of complexity should be such that the
student understands the essence and tasks of the test, and the questions in the test
should correspond to the complexity of the control material. Reliability is one of the
most important characteristics of the test. The test program should allow you to
determine and assess knowledge, skills and abilities with maximum accuracy.

Validity shows the value of test tasks, which should be related to practical or
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empirical indicators.

To implement these conditions, the classic test-taking procedure is used, which
has the following sequence of stages.

Stage 1. The teacher must determine the purpose of testing (what he wants to
assess: Knowledge?, Skills?, What level?, etc.); identify the requirements (criteria)
for the assessed knowledge, skills, abilities (develop an assessment scale, a model for
interpreting the obtained grades).

Stage 2. The test plan is considered, the number of tasks is determined, and their
level of complexity is set.

Stage 3. Compilation and selection of tasks. The number of tasks in the test
should ensure the solution of the goals set before testing (i.e., the number of tasks
should be such as to most fully cover the material being studied). The form of tasks
should be varied. Any test should consist of the following elements: 1) instructions
for testing; 2) the text of the test task; 3) answer options (if the tests are closed). Open
tests provide for a free answer, and closed ones - one correct option and have a
diverse form of problem formulation.

One of the key and rather controversial factors of most tests is the time factor.
For the most part, it is determined by the controversial idea that more intelligent
people should think and act faster than others.

Because of this, it is almost impossible to find tests without a time limit. We
believe that one of the important signs of intelligence is not “quick thinking”, but the
ability to refrain from impulsiveness and instinctiveness in decisions in favor of
balance and thoughtfulness. In this regard, it becomes clear which qualities
educational tests develop and which ones do not. Only a few people in their work or
personal life will have to face problems that will take from 5 to 50 seconds to solve,
as standard testing procedures during certifications suggest. Thus, time becomes a
stumbling block that the tested students do not necessarily have to stumble over.

A reasonable distribution of one's own resources according to the types of
problems being solved is more important than the speed with which they will be

solved, because quick solutions are unlikely to be correct. Meanwhile, the main
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resource that a student must learn to distribute is time, because how it will be used is
more important for what is called "success" in learning than, in fact, knowledge of a
particular subject. If we imagine a student taking a regular educational test, the first
thing he encounters is the lack of time to think about each task and complete it with
the confidence that could give satisfaction. Therefore, a student must learn to
distribute resources: skip difficult tasks in order to return to them later, and first solve
simpler ones. Under such conditions, certain results can be achieved. But are such
conditions available in real testing? The question is rhetorical, because the testing
process as it is currently organized does not provide for the possibility of connecting
metacomponents of time resource distribution. The rigid time Ilimits and
predetermined sequence of questions provided for passing the test do not measure or
develop intelligence in any way. This is all the more inappropriate because the
specified parameter remains significant even after graduation. How many neurotics
have appeared due to the fact that adults are unable to solve the complex problem of
dividing time between family, friends and work, and at work they are faced with the
problem of separating the main from the secondary!

Summary and conclusions.

Analysis of the practice of domestic and foreign higher education indicates
significant changes in the assessment of knowledge. The test system is designed to
reflect the depth of assimilation of educational material; to stimulate active
independent work in mastering professional disciplines, to identify creative and
talented youth; to ensure objectivity and an individual approach in assessing the level

of knowledge formation and the quality of learning of each student as an individual.
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Abstract. The article examines the theoretical and methodological foundations of forming
professionally oriented foreign language competence (POFLC) among students of non-linguistic
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Professionally oriented foreign language competence (POFLC) is understood as
an integrative quality that combines linguistic, communicative, sociocultural, and
professional components of knowledge and skills necessary for effective interaction
in the professional domain. According to Tarnopolsky (2013) and Ptushka (2024),
this competence extends beyond traditional language proficiency, encompassing the
ability to apply foreign language resources for solving professional tasks, conducting
negotiations, presenting information, and collaborating in multicultural environments.
Researchers emphasize its multidimensional nature, consisting of cognitive,
communicative, and strategic sub-competences (Kornyeyeva & Makhovych, 2022;
Bryntseva, 2021).

Within higher education, the development of POFLC among non-linguistic
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students 1s viewed as a vital component of their professional training, as it enhances
their global employability and professional mobility (Lytovchenko, 2018; Borg,
2019). Modern studies (Gorbanyova, 2016; Zablotska, 2022) indicate that
competence formation is most effective when language learning is closely linked with
professional content and authentic communicative contexts, typical of English for
Specific Purposes (ESP) and CLIL (Content and Language Integrated Learning)
approaches.

Interactive learning is grounded in constructivist and communicative paradigms
that prioritize active learner participation, collaboration, and feedback. Gorbanyova
(2016) argues that interactive technologies — such as role-plays, case-based
discussions, project work, and debates — transform the learning process from passive
knowledge acquisition into active professional simulation. Similarly, Liulko (2024)
and Vereitina (2018) demonstrate that these tools foster learner autonomy,
engagement, and motivation, while also promoting critical thinking and teamwork.

Researchers underline that the application of interactive methods in ESP courses
helps bridge the gap between language learning and real-world professional
communication (Stepanenko, 2025; Myronenko, 2023). For instance, project-based
learning (Hural, 2024) allows students to integrate language and disciplinary
knowledge, while role-playing and problem-solving tasks simulate authentic
professional interactions. Tarnopolsky (2013) and Kornyeyeva & Makhovych (2022)
note that interactive ESP instruction encourages students to take responsibility for
learning outcomes, thereby shifting the focus from teacher control to collaborative
creation of meaning.

The integration of ICT significantly enhances interactive approaches by
providing flexible learning environments and diversified modes of communication.
Studies by Maiier & Yukhymenko (2022) and Shumeiko (2021) reveal that digital
and mobile technologies facilitate the development of speaking and listening skills,
promote independent learning, and expand access to professional discourse. Blended
and online platforms — such as Moodle, Google Classroom, or virtual labs — enable

immediate feedback and sustained learner engagement (Vereitina, 2018; Liulko,
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2024).
Bryntseva (2021) and Plakhotniuk (2024) show that ICT-enhanced ESP courses

help students acquire domain-specific terminology and improve writing and
presentation skills through interactive collaboration tools. These technologies also
allow teachers to monitor progress dynamically, individualize learning trajectories,
and apply adaptive assessment strategies. According to Borg (2019) and Astanina
(2012), such innovations have redefined ESP teaching practices in Ukrainian and
European universities, aligning them with international standards of communicative
competence.

In summary, the reviewed literature confirms that the integration of interactive
and ICT-based methods creates a supportive environment for the formation of
professionally oriented foreign language competence. However, the efficiency of this
process depends on several pedagogical conditions: teachers’ readiness to implement
technology-enhanced instruction, students’ motivation for active communication, and
the systematic incorporation of professional contexts into language curricula. These
findings form the theoretical foundation for constructing a pedagogical model and
defining the conditions of effective POFLC formation, which will be addressed in the
subsequent sections of this paper.

The conducted research has confirmed the effectiveness of using interactive
technologies for the formation of professionally oriented foreign language
competence (POFLC) among students of non-linguistic specialties. The integration of
interactive methods within ESP courses has significantly enhanced students’
communicative skills, motivation, and ability to apply foreign language knowledge in
authentic professional contexts.

The results demonstrated that project-based learning, role-playing, case studies,
simulations, and blended learning approaches create favorable conditions for
developing both linguistic and professional skills. These interactive formats promote
student autonomy, critical thinking, and collaboration — key qualities of modern
professionals. The statistical data and qualitative observations collectively validate

that interactive technologies foster learner engagement and ensure higher levels of
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language proficiency compared to traditional methods.

From a pedagogical perspective, the research emphasizes the necessity of
designing ESP courses that integrate linguistic and professional content supported by
interactive and ICT-based tools. The proposed methodological framework allows
teachers to model professional communication scenarios and adapt learning processes
to the students’ individual needs and career orientations.

The findings have important implications for higher education policy and
practice. They suggest that universities should promote teacher training in digital
pedagogy, ensure access to technological resources, and encourage the adoption of
interactive methodologies across disciplines. Moreover, ESP teachers need to develop
flexible assessment systems that evaluate not only linguistic accuracy but also

communicative effectiveness, creativity, and teamwork.
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Y cmammi posenanymo meopemuxo-memooonociuni 3acaou GopmyeaHHs IHUOMOBHOIL
npogeciiino opienmosanoi komnemenmuocmi (IIIOK) y cmyoenmie nHemosHux cneyianrbHocmell
3acobamu iHMepakmueHux mexronocitl. /losedeno, wo UKOPUCMAHHI NPOEKMHO OPIEHMOBAHO20,
POIb0B020, Kelc- Ma CUMYIAYIIHO20 HABYAHHA Y NOEOHAHHI 3 yugposumu niamgopmamu (Zoom,
Padlet, Moodle) niosuwye pisenvb KOMYHIKAMUBHUX, KOSHIMUBHUX I MOMUBAYIUHUX NOKA3HUKIG
cmyoenmis. 3pobieHo 8UCHO80K, wo iHmeepayis inmepakmuenux ma IKT-opienmosanux
MEeXHON02I € ePeKMUBHUM ULIAXOM MOOEPHI3AYIl IHULOMOBHOT NIO2OMOBKU CMYOEHMI8 HEMOBHUX
3BO ma gpopmysarts KOHKYPEHMOCAPOMOAICHO20 (haxidys HOBOI ceHepayii.

Knrwowuosi cnosa: inuiomosHa npoghecitino OpieHmo8aHa KOMNEMEeHMHICMb, [HMePpaKmueHi
MexXHON02Il, 8UWa OCBIMA, HEMOBHI CNeYiatbHOCMI, KOMYHIKAMUBHA KOMNEMeHMHICIb, NPOEKMHO
opieHmosane Hag4aHHs.
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NATIONAL COMPONENT OF MODERN PHILOSOPHY

HAIIIOHAJIBHA CKJIAJOBA CYYACHOI ®L1IOCO®II
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c.ph.s., as.prof. / x.¢gpunoc.n., ooy.

ORCID: 0000-0001-7320-8601

Sumy National Agrarian University, Sumy, Gerasima Kondratyeva 160, 40021

Cymcokuil Hayionanvuuil acpapuutl ynieepcumem, Cymu, I'epacuma Konopamoesa, 160, 40021

Anomayia. B pobomi posenadaemucs cni68iOHOUIeHHA HAYIOHAIbHO20 (NAPMUKYIAPHO20) Ma
VHIBepcanbHo20 Havan y ginocoghii. lle cnisgionowenHss NOpoOICye NUMAHHA NPO KAHOH C8IMOBOL
Qinocohii, akull 3arumAEMbC NO CBOIU CYMi €8POYEHMPUCCHKUM, MOOMO 3a YHIBEPCANiZMOM
cyuacroi ¢inocogii cmoimo 3axionuti napmuxyaapusm. Ilocmae nHeobXiOHicmb y eHYUKOCMI cAMOT
KOHyenyii ¢hinocoghii, sika 0036013€ poswupumu npodiemue noiae @inocodii, i mum camum
sanyyumu 00 a0Ha @inoco@ii Ho8i HayionanvHi ¢hinocopcvki mpaduyii 3 30epedceHHAM IXHbOI
aemeHmuyHocmi. [HcmpymeHmom no€OHAHHs HAYIOHAILHO20 NAPMUKYIAAPUSMY | HAOHAYIOHAILHO20
VHIBEPCANiZMy MOdHce OYmu MIXCKYIbMYpHULL dianoe.

Knrwuosi cnoea: esponoyenmpusm, MincKyI1omypuuti 0ianoe HAYiOHANbHA A8MEeHMUYHICIDY,
Qinocopcovruii Kanou, PinocohcoKull NAPMUKYPAPUSM.

Abstract. The paper examines the relationship between national (particular) and universal
principles in philosophy. This relationship raises the question of the canon of world philosophy,
which remains essentially Eurocentric, that is, behind the universalism of modern philosophy
stands Western particularism. There is a need for flexibility in the very concept of philosophy,
which allows expanding the problematic field of philosophy, and thereby attracting new national
philosophical traditions into the bosom of philosophy while preserving their authenticity.
Intercultural dialogue can be an instrument for combining national particularism and
supranational universalism.

Key words: Eurocentrism, intercultural dialogue, national authenticity, philosophical canon,
philosophical particuriarism.

[TutanHs Mpo HaALIOHAIBHY CKJIaI0BY (in0codii MOKHA PO3YMITH SIK MUTAHHS
PO Y3TrOoJKEHHS KOHLEMMIi (inocodii sIK yHIBEPCAIBHOTO IMOIIYKY YHIBEpCATbHUX
ICTUH 13 TUM (akToM, IO ii Pi3HI ICTOPUYHI BTUICHHS 3aBXKIW BIJ3HAYEHI CBOEIO
MIPOCTOPOBO-YACOBOIO JIOKAII€I0. SIKIO MPUITyCTUTH, IO PI3HI TOYKU 30py, SKi
BHUCYBAIOThCSl PI3HUMU KYJIbTYpaMH, 30aradyroTh (inocodito, TO 11e HE JIUIIE 3HOBY
BiJIKpuBae aebatu mpo npupoay dinocodii, a i BiaKkpuBae 3axifHy ¢Giaocodiro 1is
TUX BUJIB KPUTUYHOTO OCMHUCIICHHS, SIK1 J10C1 OYyJIU 11 9y>KUMHU.

Ines HamioHanbHOi istocodii He 03HaUae, Mo (Hi1ocodis MOBUHHA BIIMOBUTHUCS
BiJl yHiBepcaiizMmy. [Ipobnema BHHMKae nuile TOAl, KOJU MeBHa (inocodis xoue

TOBOPUTH 32 BCiX 1 MPU IIbOMY ITHOPYE aJIbTEPHATUBHI T'OJIOCH.
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VY cyuacHiil cBiToBil (dinocodii mie 30epiraeTbcs TEHIEHIIS 0 HaAMIPHO
3aXiIHO-LIEHTpUCTChKOTO ¢iocodyBanHs. Kpurtepii, 3ampomnoHoBaH1 3axigHOIO
KyJbTYpPOIO I BU3SHAYEHHS TOTO, IO €, a 10 He € (u1ocodielo B CyyaCHOMY CBITI,
HECIpaBeINBO ymnepemkeHi. «®dimocopu oxoue mepedMaroTh KOHTEKCTYalbHY
dinocodiro 3 Appuku, A3ii Ta JlaTuHCbKOI AMEpPUKH, aje BOHU HE 3MIHIOIOTH CBOTO
3aX1JHOTO, 1HTPOCHEKTUBHOTO TOIMIALY Ha 3aXiJHUM JIOTIYHUI MO3UTHUBI3M SIK
roJIOBHY OCHOBY (istocodii» [3, c. 176].

[Mutanns npo ¢inocodiro 1 71 mpupoxy He po3B’sizaHe. Dinocodchbki nedatu B
XX CTOMITTI 4acTO BEJIUCSA MUIIXOM BIJIMOBH PO3IIIMTH Ha3By «dimocodis» 3
IHTEJIEKTyaJIbHUMH OIOHEHTaMHu. AJie BIAHOCHA THYYKICTh KOHIEMIi (inocodii He
MOBUHHA BUKOPUCTOBYBATHCS TUIBKM $K CIIOCIO 3BY3UTH TE€, IO BBAXAETHCS
¢biocodiero. 3 TaKUM CaMHM YCHIXOM BOHA MOXKE CIIYKHUTH U PO3LIUPEHHIO 11 MEX.
«'HyukicTh KoHuenmii ¢inocodii - me Te, IO I03BOJSIE KOXXHOMY BEIUKOMY
¢dinocody mnepeBUM3HAYATH [UCUUIUIIHY, YacTO TakKuM YHHOM, II0 Oarato 3i
BKJIFOUEHOTO Y (pij10codito paHilie MPUMEHIIYETbCS a00 HaBITh BUKIIOUAETHCS 3 HED»
[2, c. 578].

Ines mpo Te, MO iCHye CyTTEBA PI3HUI MK pallioOHATBHUMU CHOCOOaMH
¢dimocopyBaHHs, 3axigHUM 1 HE 3axXiIHUM, JIEKUTh B OCHOBI JUXOTOMIH
TPaAMIIIAHOTO 1 Cy4YacHOro; JOCY4acHOTO 1 CydYacHOro. YHiBepcalliCTChKa
eMiCTeMOJIOTIYHA JyYMKa CTBEPJIKY€E, IO ICHY€E OJIHA JIOT1YHA OCHOBA, sIKa JIOMIHY€
HaJ yciMa criocobamu MucieHHs. Ha gyMKy yHiBepcamicTiB, LSl palliOHAJIBHICTh €
SKICTIO, 3arajbHOIO JIs BCiX Jrojei. Hayka 1 ¢inocodiss He moB’s3aHi 3 OJHIEIO
KyJbTYpOIO 4YM OJHIEIO Tpymorw rojei. Ha oOCHOBI palliloHaIbHUX, JOTTYHHUX
MIpKyBaHb YCl JIIOAM MOXYTh (LI0COPYBaTH, «BIAPIZHAETHCSA CHOCIO YIpaBIiHHS
pO3yMOM, a He CTpyKTypa po3ymy. Och uyoMy adpuKaHIll MOXYTh 3PO3yMITH
€BPONEHIIB, a31aTiB, aMEPUKAHIIIB, aBCTPATIHIIIB, MPOCTO MO3HAHOMUBIIUCH 13 HUMU
3aBJISKHU KyJbTypHOMY 0OMIHY» [3, c. 39].

[TapTuKynsiprCTH BBaXalOTh, HI0 XOYa pAIiOHATBHICTH € YHIBEpPCATLHOIO
JIOACHKOI0 KOHCTAHTOIO, BOHA TAKOXK BH3HAYAETHCS KOHTEKCTOM, Ha iXHIO TyMKY

YHIBEPCAIICTH KepyrThcs 3axifmHow ¢utocodicro. YHIBEpCalbHICTh, Ha IYMKY
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NapTUKYJISAPUCTIB, O3HAYAE 3aX1THUN TAPTUKYISAPU3M 1 3aMKHEHICTh Y JIOTIIll 3aX0.1y.

BukopucToBytoun TEpMIHOJOTII0O aMepuKaHChKoro comionora Tomaca .
['ipina, Mo>kHa BBaXkaTH, 110 (pinocodis, sk 1 HayKa, HE Mae aOCOMIOTHUX 1 KIHIEBUX
MEX, il TEpUTOPIs € HEBUUEPITHOIO 1 HE MOXKE OyTH ajJieKBaTHO o(opmiieHa sl BCIX
Ha OCHOBI €IMHOI KyJbTYpHOI TOUKHM 30py. Ha Hamry aymky, ¢inocodu Ttak 3BaHOi
nepudepii MarOTb MOXJIUBICTh POMIUPUTH (H1T0COPCHKUIA CBITOTIIA 32 MEXK1 BY3bKO
KoHIlenTyani3oBaHoi ¢uiocodii. Sk 3ayBaxye ket Manar: «dinocodam He
BJAJIOCS. PO3POOUTH aBTOPUTETHI CTAaHAPTU 3 METOIO OLIIHKHU (pis10cO(ChKOI mparli He
ToMy, 110 ¢utocodii HE BHCTAaya€e CTaHIAPTIB, a CKopimie ToMy, 1o ¢urocodcbka
IIpaKTHKa 32 CBOEIO CYTTIO € IUTIOpaicTUIHOO» [4, ¢. 100].

['onoBHuii BukIuK A ¢GinocodiB HOBUX HAIlOHATBHUX (1I0COPCHKUX
TpauIlii ToJIsIrae y ToMy, 11106 cTBOpUTH (pitocodiro HarioHATBHUM AUCKypcoMm. Lle
03HAYae, Mo came B KyJIbTypi (Gu1oco] MOXKE IMMyCTUTH CBOE KOPIHHS 1, 3HAXOISTINCH
BcepenauHi Hel 1 Oymydd i 4acTHHOIO, po3BUBATH (HUTOCO(]IIO 31 CBOEI KYJIHTYPOIO.
Came npuauisitoun yBary (uioco)CbKUM pecypcam, siKi BUHHKAIOTh 13 ...BJAcHO1
KyJIbTYpH 1 peamiii, CBIT MOXE€ CTaTH CBIJKOM HapOKEHHS aJbTePHATUBHUX
(biocodiii, JOMOBHIOKY1 XapaKTEPUCTUKU K1 3pO0JIATh JIFOACTBO OaraTiuM, a caMy
¢imocodcrKy crpaBy OLIbII 3aXOILTIOIOUOI0 3aMICTh TOTO, 11100 BiITBOPIOBATH IHIITY
¢imocodCcrKy TpagUIIiio.

[Tutanns npo ¢utocodiro Ta HaIlOHAIBHY aBTEHTUYHICTh 3BEpTA€ yBary Ha
HEOOX1IHICTh CTBOPEHHS YMOB JJISi MDKKYJBTYPHOTO PEAJbHOTO Jianory. 3amicThb
TOTO, 00 PO3IJISIATH MUTAHHS MPO TaK 3BaHY He3axiAHy (urocodito K MUTaHHS
HaOMMOKEHHA J0 3axigHoi  (¢ijgocodii, e BOHA 3aJIMIIAETHCA HE3ANEPEUHUM
cTaHAapTOM, 3axijHi (iocodu Moriam O po3riasAaTH WOTO SK CIOCIO BIAHOBIICHHS
3aximHol (imocodii. «SAkmo 3axigHa durocodis Bce e yXWISIETbCA Bl IILOTO
Jiajiory Mpo B3a€EMHI 1AGHTUYHOCTI, ILEH a3liChbKUI MPOLEC PO3BUBATUMETHCS
aBTOHOMHO 1 ... PU3UKY€E MepeBakaTu B HAWOMDKY1 gecatumtrsa» [1, c. 166]. Tomy,
3aBJaHHSI CBHOTOJICHHS I TIPEACTAaBHMKIB perioHajabHOi 1 CBITOBOI (inocodii
MOJIATa€E B TOMY, 100 MPEACTABUTU CBIM aHaNI3 y «ILTIOPOPIIOCOPCHKUX» paMKax 1

3pOOMTH CBOIO METOJOJIOTII0 MPUUHATHOK IS (G1T0COGCHKUX TapTHEPIB, IO
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BIJINOBIAA€ BUKJIMKAM CYYaCHOI'O IMOCTKOJIOHIAJIBHOTO CBITY 1, THM CaMHUM, 3aKJaae
OCHOBY i1  HOBOro  (igocopchbKoro KaHOHY, SKUH  BIIXOAUTH  Bij

€BPOINOLICHTPUCTCHKUX IZKCPCII.
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Anomayia. B pobomi poszensoaiomecs ocobaugocmi opmyeanus i YHKYIOHYE8AHHS
AH2NIUCLKOL BILICbKOBOI mepMiHON02Il. Asmopu OemMoHcmpyloms, wo @opMyeanHs GIliCbKOBOT
mepmiHono2ii  8i00ysacmvcs  uepe3  NMPOOYKMUBHI  mMopghonoziuni  moldeni  (aghikcayis,
CLOBOCKNAOAHHS, KOHBEPCisl, CKOPOUYEHHS) ¥ NOEOHAHHI 3 JIeKCUKO-CEMAHMUYHUMU MeXAHIZMamu
(nepenecenHs, 3MiHaA, 36YHCEHHS/POIUUPEHHS 3HAYEHHS, 3aN03UYeHHs Ma KAIbKY8anHs). JJoeedeno,
wWo @DYHKYIOHYBAHHA MEPMIHIE BUSHAYAEMbCA MUNOM  BILICbKOB020 meKcmy. Yci  6ilicbKosi
mamepianu iOpPI3HAIOMbCA HACUYEHICIO CNeYialbHOI BIllCbKOBOI NIeKCUKU, BEUKOI0 KINbKiCHIO
CKOPOYEHb | YMOBHUX NO3HAYEHb, OJisl HUX XAPAKMEPHi elinmuyHi i KIIWO0B8aHi KOHCMPYKYii ma
cmucna ¢gopma eucnosnosanHs. Awaniz ocobausocmeu  opmyeanus ma QYHKYIOHYBAHHS
BIlICbK0OB0OI MepMIHO0N02TT NiOmeepdIHCcye ii OUHAMIYHULL Xapakmep I 8adiCIugy poib y 3a0e3neueHHi
epexmueHoi npogecitinoi KoMyHIiKayii.

Knrwowuosi cnoea: sitlicokosuii mepmin, Mopgonociuna Mooenb, JNeKCUKO-CEMAHMUYHULL
Mexanizm

Abstract. The paper examines features of English military terminology formation and
functioning. The authors demonstrate that military terminology is formed through productive
morphological models (affixation, word formation, conversion, abbreviation) in combination with
lexical-semantic mechanisms (transfer, substitution, narrowing/broadening of meaning, borrowing,
and calquing). It has been proven that the functioning of terms is determined by the type of military
text. All military materials are distinguished by the richness of special military vocabulary, a large
number of abbreviations and symbols, and are characterized by elliptical and clichéd constructions
and a concise form of expression. The analysis of the peculiarities of military terminology
formation and functioning confirms its dynamic nature and important role in ensuring effective
professional communication.

Key words: military term, morphological model, lexical-semantic mechanism

Beryn
BilicbkoBa  TepMIHOJIOTISI € OJHIED 3 HaWJaBHIMIKX 1  BOJHOYAC

HaWIUHAMIYHIIIUX CKJIAIOBUX JIGKCHYHOI CUCTEMHU MOBH, OCKUIBKH O€3MOCepeHbO
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NOB’s3aHa 3 ICTOPUYHUM PO3BUTKOM CYCHIJIBCTBA, BIMCHKOBOI CIPaBH Ta HAYKOBO-
TEeXHIYHOTO Tmporpecy. Bona BimoOpaxkae cnernudiky opranizaiii 30poHHUX CHII,
0COOJIMBOCTI BEACHHA OOMOBUX Jiif, PO3BUTKY O30pO€HHS 1 BIHNCHKOBOI TEXHIKH, a
TaKoXX 3MIHM y BOEHHO-TIOJNITUYHIN cdepi. B ymoBax cydacHMX TI'€OMOJITHUHHUX
BUKJIMKIB Ta aKTUBHOTO PO3BUTKY BIMCHKOBHX TEXHOJIOTIH mpoiecu (popMyBaHHA i
(GyHKIIIOHYBaHHS BIMCHKOBOI TEPMIHOJIOT1] HA0yBaIOTh 0COOIMBOT aKTyaJlbHOCTI.

Meta pobOTH — OXapakTepU3yBaTH MNPOAYKTUBHI MOPGOJOTIYHI MOJEl Ta
JIEKCUKO-CEMAaHTUYHUMH MeXaHi3Mamu (GopMyBaHHS i (QyHKIIOHYBaHHS aHTIIHCHKOT
BIMCHKOBOI TEPMIHOJIOTI.

OCHOBHI pe3yJIbTaTH JI0CJIIKeHHSA

BiiicbkoBa TepmiHoorist (opMyeTbest 1 (QyHKLIOHYE sK (axoBa JIEKCHMYHA
micucTeMa 3 YITKUMHM TIpaBWiIaMHu BKuBaHHsA. OJHO3HAyHA CIIIBBIAHECEHICTh
TEepMiHa B MEKax OJHI€l ramysi BIiiCBKOBOI CIIPaBH € 000B’SI3KOBOIO PHCOIO; TEPMIH
HE3aJIeKHUN B1JI KOHTEKCTY 1 BXOJUTH 10 YIOPSAKOBAaHUX Ipyn moHsATh [1, c. 37]. Lle
BIJIPI3HSIE TEPMIH BiJI 3araJbHOMOBHOIO CJIOBa: B MeEXaX BOEHHOI Taly3l BiH
CIIBBIJHOCUTLCS 3 OMOHHUM IIOHATTAM a0O0 JIEHOTATOM, TOAl SK OaraTo3Ha4HICTb
3 SIBJISIETHCS TIEPEBAXKHO MK MmijgchepaMu ad0 B PI3HUX KOMYHIKATUBHUX CUTYaIlIsIX
(moHeceHHs, pamopT, Haka3 Tomio). Hampukman, unit, command, objective, target
BapilOIOTh 3HAYEHHS 3aJIEKHO BiJ JOKyMEHTa 1 PIBHS YOpPaBIiHHA, LIO MPSMO
BILJIMBAE HA MEPEKIIAI.

Cximam BIACBKOBOI TEPMIHOJIEKCHKM TOCTIHHO TOMOBHIOETHCS — KUIBKOMa
nusixamMmd.  MopdoJioriuHuil  cJTIOBOTBIp OXOIUTIOE  adikcalliio, CIOBOCKIJIQIaHHS,
KOHBepCitl0 Ta ckopodeHHs [6, c. 108-109]. Adikcamis € OJHMM 13 OCHOBHHUX
CHO0CO01B TBOPEHHSI AHTTIMCHKUX BIICHKOBUX TEPMiHIB:

» ImeHHUKOBI Mojem — -age (camouflage, sabotage), -al (removal, survival), -er
(launcher, booster), -ing (landing, jamming), -ment (bombardment), -ry
(weaponry), -ship (generalship, brinkmanship);

» JliecnmiBHI Mojieni — -ate (activate), -ize (mobilize), a maxooic napu activation —
activate, mobilization — mobilize;

» llpedikcanbHi Moaeni — co- (coordinate), de- (debrief), re- (resupply), sub-
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(submerge), under- (understaff), out- (outgun) [1, c. 39].

Adikc 3aBXkAM BMIIlye TEpMIH y TMEBHY MATPULIO CXEeMHU, TOMY HOro
CEMaHTHYHE HAaBAHTAXEHHs y 3B’A3KY 3 IIUM IHIIE, HIK y 3arajlbHOHApOJHIM MOBI,
KOHKpETHIIe, 4yiTKime. JIjisi TepMiHOJIOTIi, 3 OIJIsIAY Ha ii CUCTEMHICTh, XapaKTepHe
MparHeHHs 70 3akpilUIeHHS 3a OKpeMHMH cydikcamu # mpedikcamMu NEBHUX
TEPMIHOJIOTIYHUX 3HAYEHb, 110 MOSICHIOE MPOJYKTUBHICTH MOP(OJIOTIHHOTO cr1oco0y
[1, c¢. 13]. OcHOBHE 3Ha4€HHS TEPMIiHIB, YTBOPEHUX MOP(OJOTIYHUM CHOCOOOM
CJIOBOTBOPY, BHUpaXEHE OCHOBOIO. AQIKCH MarOTh 3JCOUIBIIOTO y3arajbHIOBAIbHE
3Ha4YeHHs. BOHM BKa3ylOTh Ha HAJICKHICTh HA3BAHOI'O JIHTBICTUYHUM TEPMIHOM
MTOHSATTS 70 TIEBHOT'O BHIY TEPMiHOOIUHUIID.

CrnoBockJaZlaHHsT IIHPOKO TMpPEACTaBI€HE B IMEHHHUKAaX, MNPUKMETHHKAX 1
Ji€ecioBax, 1o (GopMye rpynu TEpMIHIB HA KIUTANT aircraft, battlefield, battlewise,
helmet-mounted, outfight, downgrade, a takox hardkill weapon, stand-off weapon,
gap-filling radar, jammer-carrying drone. Ilopyd 13 HUM (YHKIIIOHy€ KOHBEpPCIS —
CIoC10, 3a SAKOTO CJIOBO MEPEXOIUTH 0 1HIIOI YacTUHU MOBHU 0e3 3MiHM (opmu. Taxk,
IMEHHUKU mortar, shell, rocket yxuBaroTbcs Sk niecioBa. B ykpaiHChKii MOBI Taki
MOJIEJII HE 3aBXJMU MOXIJIMBI, TOMY 3HA4Y€HHS BIJTBOPIOIOTH OIMCOBO: fo mortar
NEPEAETHCS SIK «8eCmuU MIHOMEMHULU 8020HbY, L0 Officer — K «YKOMNIEKMO8Y8amu
oiyepcokum cxnadom» [1, c. 39].

CxopoueHHs OXOIUTIOIThH YCIUEHHsI Ha ToYaTKy ciioBa (‘copter Bin helicopter), y
cepenuni (arty Bin artillery), y kinmi (demob Bix demobilize; frag Bin fragment), a
TaK0X KOMOIHOBaH1 yTBOPEHHS Ha KINTANT nukes (nuclear weapons), radome (radar +
dome), pentomic (penta + atomic), a Takox abpesiatypu 4GW, CTOL, DARS, VLOS
[1, c. 40]. Ho mi€i rpynu HajeXarh 1 CKIaIHOCKOPOUYECHI CJIOBa, 30Kpema A-bomb, H-
bomb, a Taxkox wuyucnenHi aopesiarypu UAV, IED, FEBA, $Kki CTaHOBIATH
BUCOKOYACTOTHHUM TIJIACT HalMEHYBaHb y BIMCHKOBUX JNOKyMeHTax [5, c¢. 12-13; 3,
c. 98].

[Topsim 13 MOPGOJOTIYHUMH MOJICIAMH  (PYHKIIIOHY€E JIEKCUKO-CEMAaHTUYHUM
Cr0C10 MOMOBHEHHS BIHCHKOBOT TEpMIHOJIOT1i. BiH OXOIUII0€ MepeHeceHHs Ha3B, KOJIU

BJIaCHI 1MeHa 4u TreorpadiuHi MO3HAYEHHS MEPEXOAATh y KaTeropil0 TEXHIYHUX
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TepMiHIB: Ha3Ba Diesel BUKOPUCTOBYETHCS Ui TIO3HAYEHHS THITy JBUTYHIB, a
Pentagon no3znavae stk 0yaiBito, Tak 1 chepy o00poHHOro yrpaiiHHsA. J[o 1bOTo X
HaJeXaTh 3MIHHM OOCSATY 3HAUCHHS: TEPMIH dacquisition, 1O TIEPBICHO O3HAYaB
«TIpUAOaHHSY, YKUBAETHCS JJIsI TIO3HAUYCHHS «BUSBJICHHS I1JIeH», a IIE€CIIOBO fo land,
sKe O3Hauyaj0 BHUCAJKy Ha Oeper, Temep OXOIUIIOE MOCaAKy Ha OyJb-sIKy MOBEPXHIO,
BKJIIFOYHO 3 BOAOK 4u HeOecHMMH TinamMu. B okpemmx Bumagkax BigOyBaeTbCs
3BY)KEHHS 3HAYCHHS, SIK Y TEpPMiHA cruiser, MO paHIIIe 3aCTOCOBYBABCS MIOAO OyIb-
SIKOTO KOpabJis «y IUIaBaHHI», a HUHI MO3HaYa€ KOHKPETHUM Ki1ac 00HOBOTO KOpaoIIs.
Y Mexax IbOTo Croco0y aKTHMBHO TEPMIHOJIOTI3YIOThCS 3arajbHOBKMBaHI CJIOBA i
MetaopuuHi HOMIiHaLi, Hamp.. beacon — masaxk/cueHanrvHull Oy, bearing —
asumym/nenene, Vector — Kypc/@ekmop (cneyianizogsame 3HAYEHHS 3AJIEHCHO BI0
koumexcmy), mushroom-shaped cloud — epubonoodibna xmapa (s0eproco 6ubyxy),
wardroom — oghiyepcoka Kalom-KOMNAHIsL.

JIo  JEKCHMKO-CEMAaHTHYHUX  MEXaHI3MIB  HAJCXKaTh TaKOXX  MIXKMOBHI
3ano3uueHHs: bunker, blitzkrieg, aide-de-camp, a pa3oM 13 HUMU ¥ KaJbKH 3 1HIINX
MOBHUX TpaJiuIliid, 30kpema mechanized rifle division ma inhabited point [3, c. 98]. V
HaIIOMY KOPITyCl Taki 3all03MYCHHS Ta 1HTEPHAIIOHATI3MH TPECTaBIICHI, 30KpeMa,
aK munition, quadcopter / quadrotor, tricopter, OSINT investigators, imagery
intelligence (IMINT). BiiicbkoBa TEpMIHOJIOTiSI aKTUBHO BHUKOPHCTOBYE MOJEIIbHI
MO€EHAHHS Ha 3pa3ok air-to-ground, multi-role, cyber warfare, ki TOUHO NEPEIAIOThH
XapaKTepUCTUKU 030pOo€HHA a00 THUMM OIlepalliii; aHaJOTiuHl CTPYKTYpHI MoJeni
MalTh Ha3BU advanced surveillance drome, jammer-carrying drone, conventional
wing drone, stand-off weapon, surface-to-air missile. Tlommpeni ¥ ycraneH1
MeTaopudHi OUHUIN, SK-OT boots on the ground uwm fog of war; y Kopmyci meu
MEXaHI3M UTIOCTpyE TakoX mushroom-shaped cloud («rpumbomnofiOHa Xmapay sK
TepMiH simepHoro BuOyxy). Ilompu oOpasHe moxomkeHHS, y (axOBHX Marepiaiax
BOHH (DYHKIIIOHYIOTH SIK TEPMIHHU 3 YCTAJIEHUM 3HAYeHHsIM |5, ¢. 12—13].

OYHKIIIOHYBaHHSA TEPMIHIB BHU3HAYAETHCS TUIIOM BIHCBKOBOTO TEKCTYy. Yci
BIMCHKOBI MaTepiaiy BiIPI3HAIOTHCS HACUUYEHICTIO CIEiaIbHOT BIHCHKOBOI JIEKCHKH,

BEJIMKOI KUIBKICTIO CKOPOYE€Hb 1 YMOBHHUX TMO3Ha4y€Hb, JUIsI HUX XapaKTepHI
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eMINTHYHI 1 KJIIIOBaHI KOHCTPYKIIi Ta ctucia ¢opma BHUCIOBIOBaHHS [2, c. 97].
Tomy mepekimamaueBi MmoTpiOHa He Jjumie 0a3a BIAMOBIIHUKIB, a W yMIHHS
BITYMTYBAaTH CTPYKTYPHI 3B’S3KH B 0araTOKOMIIOHEHTHUX OJMHUIIAX 1 BIITBOPIOBATH
iX y TpuHHATHIA a7 ykpaiHChkoi Mopeni Qopwmi: field equipment — noxioue
cnopsaoxcenns; flame thrower — socnemem,; mine detector — minowykay. Y TepMiHax
Ha KIUTaNT antitank artillery — mpOTUTaHKOBa apTUiepis KOMIIOHEHTH 301ratoThbCs
MOCIIOBHO, TOJ1 K y headquarters and headquarters company — wmab 1 wumabua
poma BiIOYyBa€ThCS BIOPSAIKYBAHHS 3a YKpaiHChbKUMH HOpMamu [3, ¢. 90-91].

3 ornsay Ha nepekafalbki pU3MKHU JAOLUIBHO PO3PI3HATH TPU OCHOBHI TPy
BiiCbKOBHUX TepMiHiB. [lepia rpymna — peanii, Jis SKMX B YKPaiHChKIA MOBI1 1ICHYIOTh
npsaMi BignoBigHUKY. J{o Hel Hanexxarh mo3HadeHHs TUIY field hospital — «nonvosutl
eocnimanvy, chief of staff — «nauanvrux wmabyy». Y Mexax 1i€l Ipynu TParIsoThCs
K MDKHapoJHi Gopmu (army — «apmiay), Tak 1 MATOMI YKpaiHChKiI Ha3BH (rifle —
«eeunmigkay) [3, c. 90-91]. lpyra rpymna BKJIIOYae peaiii, BIACYTHI B YKpaiHChKIN
BIMCBKOBIM TPaKTHIl, OJHAK TaKi, II0 BXXE€ MAalOTh yCTaJeHI YKpaiHCbKI TEPMIHHU.
Cronu Hanexatb, 30kpema, Air National Guard — «nayionanvna 2eapdia BIICy. Y
TaKUX BHUIAJKaX MEpeKiiajgayd CIUPAEThCS Ha HAsBHI BIAMOBIAHUKH, a 3a MOTpeOHU
aJIanTye 3HaYeHHs Yepe3 KOHKPETU3allilo u y3araibHeHHs. Tak, delaying resistance
NEPENIAEThCS SIK «MaHegpeHa 06opoHa», a fire base — sk «goenesa epynay. Tpets
rpyla CTaHOBHUThL peaii, sl SKUX YKpaiHChbKl TEPMIHU BIJICYTHI. Y IMX BHUMaJKax
BUKOPHUCTOBYIOTh OINUCOBI pimeHHs. Hampuknan, alert hangar BIATBOPIOIOTH SIK
«aueap 8UIbLOMY NO MPUBO3i», MICIS YOTO TEPMIHOEIEMEHT MIJJIATa€e Y3TOKEHHIO B
Mekax (axoBUX TEKCTIB. 3arajbHUM TPUHIUI, CHOPMYJIBOBAHUN TOCIITHUIICIO
M. 3aiinieBoto, nomnsrae B TOMy, 10 TEPMIH Ma€ MepeaBaTUCs TEPMIHOM, a OMHCOBI
KOHCTPYKIIIi 3aCTOCOBYIOTH JIMIIIE 32 BIICYTHOCTI TOUHOTO BIJMOBIIHKKA [4, C. 98].

Oxpemoi yBarum moTpeOye MixkchepHa ToJiceMis, KOJIH OJIWH aHTJIIHCHKHIMA
TEPMiH OXOIUTIOE KiJIbKa 3HA4YCHb 3aJIeXKHO BiJ] JOKYMEHTa Ta PIBHS BIHCHKOBOTO
yrpasiiHHsa. Tak, ciIoBo security y (paxoBUX TEKCTax MOXKE MO3HAYaTu Oe3MeKy,
3abe3nedeHHs (30kpeMa Oo0lOBe), 3acekpeueHicThb abo KOHTPpo3BinKy. Jlekcema

armor Y>XMBA€ThCS JJIA MO3HAYEHHS OpOHI, TaHKIB Y OpPOHETAaHKOBUX BIHCBHK, a
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command MOKe O3Ha4aTH KOMaHJyBaHHS, Haka3 a00 MITa0HY CTPYKTYpy. Y Takux
BUIIaJKaX 3HAYEHHS BHU3HAYAETbCS KOHTEKCTOM: Security clearance BiANOBIAAE
«oonycky 0o gidomocmeti», security of supply — «3abe3neuennio nocmavawHsy, a
armor officer — «ogiyepy bponemankosux siticek» [3, c. 98].

JUis cKiIaJeHUX TEPMIHIB BaXKJIMBO BCTAHOBUTU OMOPHE CJIOBO I BIATBOPUTHU
BCI0O KOHCTPYKIIIO BIAMNOBIAHO 10 HOPM YKpaiHChKOro cuHTakcucy. Came Tak
0araTOKOMIIOHEHTHI aHTJIHCHKI OJWHUII BIOPSAKOBYIOTHCS Y TMPUPOAHI IS
YKpaiHChKOI MOBU HallMEHYBaHHS: target acquisition radar TIOJAEThCA SIK
«paodionoxamop euseieHHs yineiy, command and control post K «nyHKm YNpaeiiHHs
i 368’a3ky», area denial weapon s «30pos 010KyeauHs pationyy. lle 3abesrneuye
TOYHICTb 1 Y3TO/PKEHICTh (JaXOBOTO MEePEKIIaIy.

VY BIMCBKOBUX TEKCTaxX 3aCTOCOBYIOTHCS JIAKOHIYHI Ta CTaHJIApTH30BaHI MOBHI
Mozeni. JIJig TakuxX TeKCTIB XapaKTepHl eMNTHYHI KOHCTPYKIi, CKOpoUYeH1 hopmynu
Ta KJIIIOBaHI BHUCJIOBM, IO BUMAarae BiJ Tepekiagadya Ao0MpaTd UiTKI W
MaKCHUMaJIbHO TOYHI BIJMOBIIHUKU. Y pe3ysbTaTl aHTJIMCHKI BUCIOBU THUITY ammo
resupply complete TiepenalOTbCs SIK «NONOGHEHHS OOENPUNACIE 3A8EPUIEHO N,
understrength company SIK «poma Heno8Ho20 cKIady», time on target SIK «4ac
HakputTTa 1T» [3, ¢. 97-98]. ¥ c10BOTBOpEHHI OJHOYACHO MIIOTH Pi3HI MOJAET —
multi-domain operation, counter-UAS measure, hard-kill/soft-kill option — 1 mepexnan
Mae 30epiraTd OJHOPIAHICTh TEPMIHIB Y MEXKax JOKYMEHTA: «Oazamocepeoosuita
onepayisy, «3axoou npomuodii bnJIA», «xacopcmki/m’saki cnocobu ypadceuHs» |5,
c. 12-13].

BucHoBku

Y pesynbTaTi JOCHIIKEHHS BCTAHOBJICHO, IO BIACHKOBA TEPMIHOJIOTIS €
CKJIaJIHOI0, 0araTopiBHEBOIO CHCTEMOIO, (OpPMYBaHHSA SKOI 3YMOBJICHE TICHOIO
B3a€MOJII€I0 MOBHHX 1 T03aMOBHHMX YMHHHKIB. POpMYBaHHS BIIICHKOBOI TE€PMIHOJIOTI]
BiIOYBaeTbCsA  uepe3  OpOAYKTHBHI  Mopdosoriuai  moaem  (adikcaris,
CJIOBOCKJIaJIaHHS, KOHBEPCIisl, CKOPOUEHHS) Y MOEAHAHHI 3 JIEKCUKO-CEMaHTHYHUMHU
MexaHi3MaMu ([IEPeHECEHHs, 3MiHa, 3By KCHHS/PO3IIUPEHHS 3HAUCHHSI, 3al103WYCHHS

Ta KaJbKyBaHH).

Conference proceedings 198



The current stage of development of scientific and technological progress February 2026

[lepeBakHa 4YacTWHA AaHTINCHKUX BIMCHKOBUX TEPMIHIB Ma€ YCTaJICHI
YKpaiHChK1 BIMOBIJHUKH, a MPOIECH TBOPEHHS HOBHUX OJWHHUIIL BiIOYBAaIOTHCS 3a
3aKOHOMIPHOCTSIMU BHYTPIIIHBOI CUCTEMHOCTI.

Otxe, aHamiz ocobimuBocTer (GopMmyBaHHS Ta (YHKIIIOHYBaHHS BIMCHKOBOI
TEPMIHOJIOTIT MIATBEPIKYE 11 AMHAMIUHUN XapaKTep 1 BAXKJIUBY POJb y 3a0€3MeUYeHH1

edekTUBHOT NpodeciitHOT KOMyHIKaIIii.
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Anomauyia. Y pooomi 30ilicHeHO KOMNAEKCHUU AaHANI3 JIHeGICMUYHUX —MEeXAHI3Mi8
gopmysanns cacnency 6 pomani Cmisena Kinea «Misepiy, wo € 3paskom KamepHO2o
NCUXONI02TYHO020 mpunepa. AKmMyanvbHicms OO0CHIONCEHHS 00YMOGNeHA NIOBUWEeHUM HAYKOBUM
iHmepecom 00 HCAHPY NCUXONI02IUHO20 MpUIepa ma Xoppopy 8 CY4acHOMY JimepamypHoMy npoyeci
ma HeoOCMAamHbOI PO3POONEHICI0 MOBHUX 3ACO0I8 CMBOPEHHS HANPYHCEHHS 8 XYOOHCHLbOMY
OUCKYPCI.

Cacnenc po3zenidaemuvcs K CKIAOHA KOSHIMUBHO-HAPAMUBHA cpamezis, wo 6a3yemscs Ha
NPUHYUNAx pemapoayii Xy0odCHb020 4acy, IHGopmayiinozo Jdegiyumy ma MaAHINYIIOBAHHS
2opu3onmom ouikyeanv yumada. OCHOBHY y8az2y 30cepedtceHo Ha PYHKYIOHYBAHHI CIMULICMUYHO20
nosmopy ma epadayii K NpoGIOHUX 3aco0ié eckanayii ncuxonociunoi Hanpyeu. Ha mamepiani
OpUSIHANLHO20 ~ MEKCMm)Y PpOMAaHy ma U020  YKPAiHCbKO20  nepekiady  Npoananizo8aHo
oughepenyitiosani GyHKyii noemopy 6 MOGIeHHI NPOMA2OHICMA MAd AHMALOHICMA, A MAKONC
bacamopisnegy peanizayio epaoayii — CrOHCEMHO-NCUXOTIOCIUHY, NPEOMEMHO-CUMBONIYHY Md
CUHMAKCUYHY.

Jlosedeno, wo 63aemodis nosmopy U epaoayii Gopmye egexm cyeecmusHoco 6niugy,
3a6e3neuyrouy MaKCUMAIbHy IHMeHcugikayilo cacneucy 6 KyIbMIHAYiUHUX cyeHax. 3pobaeHo
BUCHOBOK, WO JIIH2BICMUYHI MeXaHizmu cacneucy 6 pomaui «Mizepiy 6uxoHyrome He auuie
ecmemuyHy, a U MeKCMOMGIPHY ma AHCAHPOPOPpMYSANbHY (YHKYIL, 6usHauardu cneyugiky
NCUXOJI02TYHO20 MpuUiepa ma Xapaxkmep 1020 enau8y Ha yumaud.

Knwuosi cnosa: nanpyea, ncuxonoziunuti mpunep, CMUiiCmuuHe NOGMOPEHHSA, 2paoayis,
VNOBINbHEHHS, 8UPA3HUL cUHmakcuc, cy2ecmugnull enaug, Cmigen Kine.

Abstract. This paper provides a comprehensive analysis of the linguistic mechanisms used to
create suspense in Stephen King's novel Misery, which is an example of an intimate psychological
thriller. The relevance of the study is due to the increased scientific interest in the genre of
psychological thriller and horror in the modern literary process and the insufficient development of
linguistic means of creating tension in artistic discourse.
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Suspense is considered as a complex cognitive-narrative strategy based on the principles of
artistic time retardation, information deficit, and manipulation of the reader's horizon of
expectations. The main focus is on the functioning of stylistic repetition and gradation as the
leading means of escalating psychological tension. Based on the original text of the novel and its
Ukrainian translation, the differentiated functions of repetition in the speech of the protagonist and
antagonist are analysed, as well as the multilevel implementation of gradation — plot-
psychological, object-symbolic, and syntactic.

1t is proven that the interaction of repetition and gradation forms a suggestive effect, ensuring
maximum intensification of suspense in the climactic scenes. It is concluded that the linguistic
mechanisms of suspense in the novel Misery perform not only aesthetic, but also text-forming and
genre-forming functions, determining the specificity of the psychological thriller and the nature of
its impact on the reader.

Key words: suspense, psychological thriller, stylistic repetition, gradation, retardation,
expressive syntax, suggestive influence, Stephen King.

Introduction

In contemporary literature, the psychological thriller and horror genres are
undergoing a period of active transformation. Texts that were previously labelled as
‘mass’ or ‘para-literature’ are increasingly demonstrating complex narrative
organisation, deep psychologisation, and a high level of stylistic mastery. The central
category of the poetics of these genres is suspense — a mechanism for creating tense
anticipation that ensures a lasting emotional impact on the recipient.

Stephen King's work occupies a special place in this context. His novel Misery
is an example of an intimate psychological thriller, where the source of tension is not
the scale of events, but linguistic and narrative strategies. Limited space, a minimal
number of characters, and a focus on internal monologues determine the increased
role of stylistic devices.

Main findings

Stephen King is one of the most prolific and famous American writers of our
time, who has earned the unofficial title of ‘King of Horror.” His creative output
includes over 60 novels and hundreds of short stories. However, the phenomenon of
King's popularity lies not only in his choice of scary plots, but also in his specific
authorial manner, which researchers call ‘magical realism of horror.” He fits
supernatural or extreme events into a highly detailed, recognisable everyday context.

Stephen King's idiolect (individual style) is characterised by a combination of
deep psychological insight, naturalistic detail and specific use of language. Key

features that contribute to the creation of suspense include:
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- use of proper names and brand names: King often fills his texts with
references to real brands (Ford cars, Pepsi, Novril painkillers, names of popular
songs). This technique creates an effect of verisimilitude. The reader believes in the
reality of the threat because the world of the book is as similar as possible to the real
world in which the reader lives;

- graphic marking (Italics and Font Highlighting): The writer actively uses
italics, capital letters (CAPS LOCK), or separate paragraphs to convey internal
speech, ‘voices’ in the character's head, telepathic messages, or memories. This
allows for a visual separation between objective reality and the subjective, often
traumatic perception of the protagonist.

- physiologism and naturalism: the author does not shy away from detailed,
often repulsive descriptions of pain, smells, blood, and bodily injuries. In the novel
Misery, this plays a key role, as the reader literally feels the physical discomfort of
the protagonist. This creates a sense of presence, which is an integral part of
suspense.

- colloquialisms and vulgar language: King's characters speak in a lively, often
crude manner, using slang and colloquialisms. This adds psychological authenticity
to the image of the ‘little man’ who finds himself in great trouble and reduces the
distance between the character and the reader [5, p. 45].

Suspense in contemporary literary studies is interpreted as a special
psychological state of anxious anticipation. Its fundamental difference from horror
lies in the temporal vector: while horror is a reaction to an already realised threat,
suspense precedes the event and accumulates tension.

The linguistic basis of suspense is retardation — the slowing down of artistic
time through detailing, syntactic complication, and the delay of key information. It is
language itself that becomes an instrument for manipulating the reader's expectations.

Suspense as a literary category was defined in classical studies of the thriller and
detective genres. Theorists (Edgar Allan Poe, Alfred Hitchcock) emphasised that the
main function of suspense is to prolong tension by creating gaps in the recipient's

knowledge.
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In the modern cognitive literary paradigm, suspense is seen as a complex
narrative-psychological phenomenon that includes:

1. Retardation of artistic time — stretching out climactic moments, delaying key
information;

2. Information deficit — concealing details of events or characters' motives;

3. Manipulating the reader's expectations — creating a contradiction between
predictions and actual action.

Research by contemporary literary scholars emphasises that the effectiveness of
suspense 1is largely determined by lexical-semantic and syntactic means that
indirectly influence the cognitive processes of text perception.

Stylistic repetition

In the novel Misery, repetitions serve two key functions: emphasis and
suggestion. In the speech of the protagonist Paul Sheldon, lexical and syntactic
repetitions reflect the character's physiological and psychological reactions: pain,
fear, exhaustion. For example, repeated action verbs (‘twist... twist... twist’) create a
rhythm that mimics the pulsation of a heartbeat, immersing the reader in the
protagonist's subjective experience.

In the speech of the antagonist Annie Wilkes, repetitions have a different
function. The use of euphemisms and childish vocabulary creates stylistic dissonance:
the gentle form of the word contrasts with cruel actions, signalling to the reader the
approaching threat and unpredictability of the character.

Gradation

Gradation is implemented on several levels:

1. plot-psychological level: the gradual transformation of Annie Wilkes' image
from a caring nurse to an executioner increases the intensity of the threat;

2. object-symbolic level: the destruction of the typewriter becomes a metaphor
for the loss of control, voice and chances of survival;

3. syntactic level: the fragmentation and shortening of sentences in the climactic
scenes imitate rapid heartbeat and panic.

The interaction of repetition and gradation creates a ‘psychological seesaw’

Conference proceedings 203



The current stage of development of scientific and technological progress February 2026

effect, which gradually exhausts the reader's emotional resources and prepares them
for the cathartic finale.

Retardation and information deficit

King actively uses descriptive pauses, internal monologues, and indirect hints of
violence. The lack of complete information about Annie's intentions creates
prolonged psychological tension, which is key to the psychological thriller genre.

The Ukrainian translation of the novel preserves the main mechanisms of
suspense. Some lexical and stylistic nuances are translated adaptively, which
sometimes enhances local effects of tension or changes the rhythm of the text. A
comparative analysis shows that the translator preserves the effect of repetition and
gradation, which is key to maintaining suspense.

Suspense affects the reader's cognitive processes, forming:

- increased attention and concentration,

- emotional immersion in the text,

- prediction of events, which stimulates active participation in the narrative.

The combination of retardation, repetition, and gradation activates the reader's
nervous system, creating a state of anxious anticipation. This allows the author to
effectively control the emotional dynamics of the text, emphasising the psychological
depth of the characters.

Some lexical and stylistic nuances are translated adaptively, which sometimes
enhances local effects of tension or changes the rhythm of the text. A comparative
analysis shows that the translator preserves the effect of repetition and gradation,
which is key to maintaining suspense.

Conclusions

The analysis showed that stylistic repetition and gradation in the novel Misery
perform text-forming and genre-forming functions. They ensure the realisation of
suspense as a complex communicative strategy and go beyond purely aesthetic
means. Retardation, information deficit, and manipulation of the reader's expectations
intensify the effect of tension and determine the specificity of the psychological

thriller.
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Thus, the linguistic mechanisms of suspense in King's novel form a highly
effective genre and psychological toolkit that ensures its impact on the reader and sets

the standards for the modern chamber thriller.
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Abstract. This paper investigates hybrid mathematical optimization as a key approach to
enhancing machine translation systems. By integrating continuous neural network representations
with discrete decoding algorithms and expert linguistic constraints, these systems overcome the
limitations of isolated statistical or neural methods. The study analyzes implementation
mechanisms, such as multi-criteria quality functions and various algorithmic combination
strategies, which allow for the simultaneous minimization of lexical, syntactic, and semantic losses.
The findings demonstrate that hybrid models provide superior accuracy, interpretability, and
adaptability, particularly in specialized domains or under conditions of data scarcity. Ultimately,
the synthesis of mathematical tools and cognitive-linguistic knowledge is presented as the
foundation for the next generation of human-oriented translation technologies

Keywords: computational linguistics, machine translation, hybrid mathematical optimization,
neural networks, linguistic constraints, multi-criteria optimization, semantic adequacy

Introduction.

The rapid digitalization of society, the exponential growth of multilingual
information arrays and the strengthening of global communication processes have led
to a noticeable increase in interest in the automation of complex interlingual
interaction [1], [2]. Machine translation from an auxiliary software tool has gradually
turned into a strategically important element of the digital economy, e-government,
international scientific cooperation and commercial activity [3], [4]. Modern
translation platforms are used in search engines, corporate information environments,
management decision support services, educational technologies and the
infrastructure of electronic government services. Large technology corporations such
as Google, DeepL. SE and OpenAl systematically invest significant financial and
scientific resources in the creation of intelligent neural network large-scale language
models [5], which confirms the high applied and economic value of this area.

However, improving the quality of automatic translation is impossible without
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improving the mathematical tools that underlie learning algorithms, parametric tuning
and text decoding. Traditional concepts - statistical, neural network or strictly/rigidly
linguistically rigged - when used in isolation demonstrate certain limitations: the first
take into account mainly frequency patterns and surface correlations, the second
require large amounts of data [6] and computing power, the third are characterized by
high labor intensity. In this regard, hybrid mathematical optimization, which
combines discrete and continuous procedures, probabilistic constructions and
heuristic methods [7], which allows simultaneously taking into account the formal-
structural and semantic characteristics of the language, becomes particularly relevant.
Considering the above, the purpose of this publication is to reveal the specifics of
hybrid mathematical optimization for machine translation systems, to analyze its
theoretical and methodological foundations, implementation mechanisms,
advantages, limitations and practical prospects in modern linguistics and applied
intellectual technologies.

Main Part.

1. Theoretical foundations of method integration. Machine translation can be
interpreted as a complex task of transforming a sequence of signs of one language
into an equivalent sequence of another while preserving the meaning, structure of the
utterance, and communicative function of the text. From a formal point of view, this
problem is interpreted as finding the optimal mapping:

y' = arg max, P(y/x),
where X denotes the original utterance, and Y denotes the set of possible translation
options.

Classical statistical approaches use probabilistic decomposition through Bayes'
rule, separating the language model and the transformation model. However, such
systems take into account long-term dependencies and contextual connections to a
limited extent. Neural architectures, on the contrary, provide end-to-end learning,
forming continuous representations, but often function as a "black box", which
complicates the interpretation of decisions and error control.

Hybrid optimization is a compromise paradigm in which formal search
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algorithms, stochastic evaluations, neural network representations and linguistic
constraints are combined into a single structure. As a result, a multi-level architecture
is formed, where each method solves specific subproblems and compensates for the
weaknesses of other components.

2. The essence of hybrid mathematical optimization. Hybrid mathematical
optimization is understood as a set of methods that combine different classes of
algorithms:

2.1. continuous optimization procedures (gradient methods, adaptive parameter

update algorithms);

2.2. discrete strategies (dynamic programming, branch and bounds, integer

programming);

2.3. probabilistic constructs (Bayesian networks, Markov processes, hidden

models);

2.4. a family of heuristic and metaheuristic algorithms (where the effectiveness

of evolutionary optimization technologies is particularly worth highlighting
[8], [9], [10]);

2.5. expert linguistic rules and constraints.

In the context of machine translation, this manifests itself in the combination of
neural representations of words, sentences, or entire documents in the form of
numerical vectors (lists of numbers) with optimal decoding algorithms, post-
processing based on grammatical patterns, and multi-objective parameter tuning.
Thus, the text transformation task turns into a complex multi-extreme optimization
problem, where lexical, syntactic, and semantic losses need to be minimized
simultaneously/synchronously.

3. Key components of hybrid systems.

3.1. Neural network representations. Modern solutions are based on distributed
vector representations of words, phrases and sentences, encoders/decoders, attention
mechanisms, transformer structures. These elements implement continuous
optimization of parameters based on large parallel corpora, forming deep semantic

dependencies and ensuring knowledge transfer between contexts.
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3.2. Discrete decoding. After the training stage, the task of selecting the most
probable text sequence arises. At this level, combinatorial search methods are used:
beam search, dynamic programming, bounded search, integer optimization. Here,
continuous probable estimates are converted into a discrete symbolic result, which
emphasizes the need to integrate different mathematical approaches.

3.3. Linguistic constraints. The use of morphological, syntactic and
terminological rules allows for additional correction of the result. Specialized
dictionaries, ontologies, matching patterns and structural constraints are introduced
into the system. Such elements reduce the probability of errors arising from lack of
data or ambiguity of the context.

3.4. Multi-criteria quality functions. The quality of the translation is assessed by
a set of indicators: probabilistic model assessment, metrics such as BLEU and TER,
semantic similarity, stylistic adequacy, domain relevance. Therefore, optimization
becomes multi-criteria in nature and requires finding a balanced compromise between
competing goals.

4. Algorithmic combination strategies. In practical developments, various
integration schemes are used:

a) Sequential scheme - generation of translation by a neural network with
subsequent grammatical correction.

b) Parallel scheme - combining several models and ensemble of their results.

c). Iterative optimization - cyclic retraining on detected errors.

d). Hierarchical organization - division of tasks by levels of analysis: lexical,
syntactic, semantic and pragmatic.

Each strategy aims to reduce the accumulation of inaccuracies and increase the
system's robustness to rare words, polysemy, and structural ambiguity.

5. Advantages of the hybrid approach. Key advantages include: - increased
accuracy and reliability of translation in specialized subject areas; - resistance to
limited training data; - increased interpretability of solutions; - the possibility of
introducing expert knowledge; - rational use of computing resources; - high

adaptability to new domains and languages.
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Of particular importance is the ability of hybrid systems to combine statistical
patterns with cognitive and semantic factors, which brings automatic translation
closer to human perception of meaning.

6. Limitations and problematic aspects. Along with the advantages, hybrid
methods are characterized by a number of difficulties: complicated architecture,
increased development effort, the need to coordinate heterogeneous modules,
difficulties in scaling and formalizing rules. Additional problems are created by
multi-criteria optimization, when different quality indicators may conflict and require
compromise solutions.

7. The value of modern linguistics. Modern linguistics plays an important role in
the design of hybrid systems. Corpus studies provide an empirical database, cognitive
theories explain the mechanisms of meaning formation, formal grammars specify
strict syntactic structures, and pragmatic approaches take into account the
communicative context. The integration of this knowledge into mathematical models
reduces semantic and stylistic distortions and makes translation more natural.

8. Prospects for further development. Further improvement of hybrid approaches
is associated with automatic rule extraction from corpora, the use of reinforcement
learning, self-adaptive tuning of hyperparameters, the implementation of multimodal
architectures, federated learning, and the development of energy-efficient algorithms.
It is assumed that new generation systems will combine large-scale language models
with point-by-point linguistic adjustments and intelligent optimization mechanisms.

Conclusions.

Thus, hybrid mathematical optimization is one of the most promising areas of
machine translation development, which allows overcoming the limitations of
exclusively statistical or purely neural network methods. Combining continuous and
discrete procedures, probabilistic estimates, heuristics and linguistic rules forms a
complex mechanism for searching for the best translation option, which takes into
account a variety of linguistic factors.

The analysis demonstrates that hybrid models provide higher accuracy, stability

and adaptability, especially in conditions of specialized domains and data scarcity. At
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the same time, their implementation requires significant computational and
organizational resources, as well as close interdisciplinary interaction between
specialists in the fields of mathematics, computer science and linguistics.

In modern linguistics and intelligent technologies, hybrid optimization is
becoming a key tool for improving the quality of automated interlingual
communication. Further development of this direction is associated with the
deepening of the synthesis of mathematical methods and linguistic knowledge, which
opens up the possibility of creating more accurate, interpretable and human-oriented

machine translation systems, which is confirmed in [11-14].
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Anomauin: Y pobomi 6uceimieHo MemoOuyHi ma NPaKmuyHi 3acaou QopmyS8aHHs
Gdonemuunoi Komnemenmuocmi MavuOymuix  Qinonocie y Cy4acHomy YHIGepCUMEMmCbKOM)
ocgimHbomy cepedosuwyi. OOIPYHMOBAHO pPONb (POHEMUYHOI KOMNEMeHMHOCMI 5K CKIAOHUKA
npoghecitinoi mMoeHoi Kynrbmypu inonoea, w0 OXONINOE 3HAHHA 38VKOBOI cucmemu MO8U,
opghoeniuni @MIiHHA, THMOHAYIUHY GUPA3HICMb | MOBIEHHEGUU CNYX. 3aNpPONOHOBAHO ABMOPCHKY
MoOellb NPAKMUKOOPIEHMOBAH020 (DOPMYBAHHS (POHEMUUHOI KOMNemeHmHoCcmi, sika nepedbadae
NOEOHAHHSA MEOPEeMUYHO20 aHANI3Y, (OHEMUYHUX MPEeHIH2I8, OOCTIOHUYbKUX [ NpobIeMHO-
NOULYKOBUX 3A680aHb, 4 MAKONC BUKOPUCMAHHA YUPPOSUX pecypcig. 3poO.ieHo BUCHOB0OK NpO
OoyinbHicmy iHme2payii aHALiMUYHO20 1l KOMYHIKAMUBHO20 KOMNOHEHMI8 ¥ Nnpoyeci 8UKIa0aHHs
¢onemuxu y 3akraoax euwjoi oceimu.
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BUPA3HICMb, MEMOOUKA HABYAHHS (DOHEMUKU, NPAKMUKOOPIEHMOBAHE HABYAHHSL.

Abstract. The paper focuses on methodological and practical foundations of forming phonetic
competence of future philologists in the contemporary higher education environment. Phonetic
competence is substantiated as an essential component of professional language culture, including
knowledge of sound organization, orthoepic skills, intonation expressiveness and speech hearing
development. The author proposes a practice-oriented model of phonetic competence formation that
combines theoretical analysis, phonetic training, research-based and problem-solving tasks as well
as digital tools. It is concluded that effective teaching of phonetics requires integration of analytical
and communicative components within professional training of future philologists.

Key words: phonetic competence, orthoepic culture, intonation expressiveness, phonetics
teaching methodology, practice-oriented learning.

Beryn.

CyyacHa MOBHA OCBiTa y 3aKJiajlax BHIIOI OCBITH PO3BUBAETHCS B KOHTEKCTI
rIo0albHUX ~ OCBITHIX — TpaHcdopmariii, TOB’A3aHUX 13  TEPEeX0JOM  JIO
KOMITETEHTHICHO OPIEHTOBAHOI MOJEJ MIATOTOBKM (paxiBIliB. Y Mexax Ii€l Moaeni
pe3yJIbTaT HaBYaHHS BU3HAYAETHCS CHOPMOBAHICTIO MPOGECITHUX YMIHB 1 3/TaTHICTIO
3aCTOCOBYBAaTH 3HAHHS B pEAJIbHUX KOMYHIKATUBHUX cuUTyalisx. OcoOiuBoro

3HaueHHs Hal0yBa€ PO3BUTOK (DOHETHUHOI KOMIIETEHTHOCTI SK HIATPYHTS
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HOPMATHUBHOTO, BUPA3HOTO W KOMYHIKATUBHO JOILIJIBHOTO MOBJIEHHSI MalOyTHHOTO
(inoora.

CydacHi gociikeHHs Yy cdepl JIHIBOAWAAKTUKMA  HAroJIONIyIOTh  Ha
HEOOX1JHOCTI CHCTEeMHOI MOBHOI IMIJATOTOBKK MaiOyTHIX (DaxiBIliB, OPIEHTOBAHOI Ha
PO3BUTOK MOBJICHHEBOT KyJIbTYpH ¥ MpodeciiiHOoi KOMyHIKaTUBHOI MalicTepHOCTI [1].
Boanouac cioctepexxeHHs 32 MOBJICHHSM 3/100yBauiB OCBITH 3aCBIIUYIOTh HASIBHICTD
opdoeniyHUX 1 aKIEHTyalllMHUX MOpYyIIeHb, 110 MOTPeOyE OHOBIICHHS METOJIUKH
HaBYaHHs ()OHETUKHU Ta MOCUJICHHS il MPAKTUYHOI CIPSAMOBaHOCTI [3].

Merta fAOCHiKEHHS — OOIPYHTYBaTH METOJAWYHI Ta TIPaKTHYHI 3acaiu
dbopmyBaHHS (OHETUYHOI KOMIETEHTHOCTI MalOyTHIX (iJ0JIOTIB 1 3aIPOIOHYBaTH
MoOJIeTb 11 peanizalii y mpoieci yHiBepCUTETChKOTO HaBYaHHS.

OcHoBHa yacTHHA.

@doHeTHYHAa KOMIETEHTHICTh MaOyTHBOTO (D1JIOJIOTA OXOIUIIOE CUCTEMY 3HaHb
IpO 3BYKOBY OpraHi3amiio yKpaiHChKOI MOBH, 3aKOHOMIPHOCTI (DYHKIIOHYBaHHS
dboHemM, Haroysiocy Ta IHTOHAIlli, a TakoX CQPOpPMOBaHICTb OPQOCHMIYHUX YMIiHb 1
MOBIIEHHEBOTO CJIyXy. li PO3BMTOK Oe3locepeiHbo MOB’sA3aHMi i3 (QOpMYBaHHAM
npodeciiiHoi MOBHOI KyJbTYpPH, 3/IaTHOCTI JI0 BHPA3HOTO YCHOIO MOBJICHHS I
MearoriyHoi KOMyHIKaIfii.

3a cnioctepexenHsM JI. Manpko, chopMOBaHICTh TOHAJIBHOTO 1 POHEMATUYHOTO
CIIyXy CTaHOBUTb OCHOBY IMpaBWIbHOI BUMOBU W BHUpazHocTi MoBieHHs [2]. Lle
BHU3HAYA€ HEOOXIAHICTh CHCTEMHOTO MiJAXOAy 0 HaBUYaHHSA (POHETHKH, IO MOETHYE
aQHAJIITUYHUN 1 KOMYyHIKQaTUBHUI BUMIPH.

[IpornoHyeMO  MPaKTUKOOPIEHTOBAHY Mojelb  (GopMyBaHHS  (POHETHYHOI
KOMIIETEHTHOCTI MaiOyTHIX (QUIONOriB, fKa mepeadadyae B3AEMOJII0 YOTHUPHOX
B32€EMOIIOB’SI3aHUX KOMITOHEHTIB:

1.AHaTITUYHUN KOMIIOHEHT — 3aCBOEHHS TEOPETHUHUX 3HAHb NPO (POHETUUHY
CHUCTEMY MOBH Ta 1i ()yHKI[IOHYBaHHS.

2. TpeHIHroBUH KOMIIOHEHT — CHCTEMAaTHYHE BIANPALIOBAaHHS HOPMAaTHUBHOI
BHMOBH, HAroJiocy Ta iHTOHAIIi.

3. JloCmiTHULIBKUA KOMIIOHEHT — CIIOCTEPEKEHHS 3a MOBJICHHSM, aHaji3
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(hOHETUYHHUX SBUII, BAKOHAHHS MIHIITPOEKTIB.

4. KoMmyHIKaTUBHAN KOMITOHEHT — 3aCTOCYBaHHS (DOHETUYHUX 3HAHB Y pPEaThbHUX
MOBJICHHEBUX CUTYaIIisIX.

Peasizariiss 3ampornoHoBaHO1 Mojielll Tepeadadyae BUKOPUCTAHHSA PI3HUX THIIIB
HABYAJIbHUX 3aBJIaHb, CEpeJl SIKUX 0COOJIMBE MICII€ MOCITAI0Th MPOOIEMHO-TIOLTYKOBI
Ta MOCHITHUIBKI. Taki 3aBIaHHS OPIEHTOBaHI Ha CAMOCTIMHHUI aHami3 (POHETHUYHUX
SBUII, 3icTaBjlieHHs opdorpadiuHoi Ta 3BYKOBOI (QopMH CJ0Ba, BHUSBJICHHS
3aKOHOMIPHOCTEH (PYHKIIIOHYBaHHS 3BYKOBUX OJHMHHIIb y MOBJIEHHI, a TaKOX Ha
CTIOCTEPEKEHHS 32 HOPMATHUBHICTIO YCHOTO MOBJICHHSI B PEATbHUX KOMYHIKATHBHHUX
cuTyalisx. BaxxamBuMm € JOCHIPKEHHS 1HTOHAIIMHUX 0COOJMBOCTEH TEKCTIB PI3HUX
CTHJIIB 1 THIIIB, 110 CIPHUSE YCBIAOMIICHHIO POJIi MPOCOANYHUX 3ac00iB y (popMyBaHH1
CMHUCIIy BHUCJIOBJIEHHS. 3acCTOCYBaHHS TaKHX 3aBJaHb CTUMYJIOE aHATITHYHE
MUCJICHHS, PO3BUBAE MOBJICHHEBY PE(IIEKCIIO CTYACHTIB 1 POPMY€ 3MaTHICTH CB1IOMO
BUKOPHUCTOBYBAaTH (POHETUYHI 3HAHHS y MpodeciitHiii KOMyHIKAIIii.

BaxnuBuMm ckiaagHUKOM Mopeli (popMmyBaHHS (POHETUYHOI KOMITETEHTHOCTI
MalOyTHIX (UIONOriB € cUcTeMaTu4yHi (OHETWYHI TPEHIHTH: BIOpPaBH HA
BiJINPAIIOBaHHsI CKJIQJIHUX 3BYKOCIIONYK; TPEHYBaHHS HArojocy Ta PUTMOMEIIOTUKH;
po0oTa 31 CKOPOMOBKaMHU; ayAi03aIuic 1 caMoaHa i3 BIAaCHOTO MOBJICHHSI.

[HTOHAMIMHMIT aHaM3 TEKCTIB mepeadadae BU3HAYCHHS TIay3, JIOTTYHUX
HaroJIOCiB, TEMITy MOBJICHHS, IO CIPHSIE PO3BUTKY BUPA3HOCTI ¥ KOMYHIKaTHBHOI
KOMIIETEHTHOCTI.

CydacHe HaBuaHHS (DOHETHKM Tiependadae  aKTHBHE  BHKOPHCTAHHS
ayjaiomaTepiaiiB, €JIEKTPOHHUX Op(OEMYHUX CIOBHUKIB, IHTEPAKTUBHHUX BIIPAB.
[u¢poBi IHCTPYMEHTH PO3LIMPIOIOTH MOMJIMBOCTI CAMOCTIMHOI pOOOTH CTYAEHTIB 1
(GOpMyIOTh HABUYKH CAMOKOHTPOJTIO.

BucHoBku.

@doHeTHYHA KOMIETEHTHICTh € Ba)JIMBUM  CKIQAHUKOM  mpodeciitHoi
MIJITOTOBKK MaiOyTHHOTrO (hijlosora 1 BU3HAYAE SKICTh WOTO YCHOIO MOBJICHHS Ta
nejaroriyHoi  komyHikamii. Ii  epexTuBHe (OpMyBaHHS MOXKIMBE 33 YMOBH

INo€caAHaHHA TCOPECTUYHOI'O aHanisy SBYKOBOT CUCTCMHM MOBH 3 IIPAKTHUYHHUM
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BIJIMPaIFOBaHHAM OpOEIMIYHUX 1 IHTOHAIIIMHUX YMIiHb.

[IpakTKOOpi€HTOBaHA  MOJAENTh HaBYaHHS  (POHETUKH, sKA  OXOILIIOE
aHAJIITHYHUM, TPEHIHTOBUH, TOCTITHUIBKAN 1 KOMYHIKaTUBHUN KOMIIOHEHTH, CIIPUSE
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Abstract. The evolution of probation standards represents a critical dimension of modern
judicial administration, shaped by historical developments, legislative frameworks, and ongoing
reform efforts across both civil and criminal law contexts. Originating from the judiciary's efforts to
humanize justice through alternatives to incarceration, probation has emerged as a dynamic tool
balancing rehabilitation with public safety. Key legislative milestones, including the Probation Act
of 1925 and the Model Penal Code of 1962, established foundational legal structures that continue
to guide contemporary practice. However, significant disparities exist between common law and
civil law jurisdictions in their approaches to probation administration, reflecting different
emphases on judicial discretion versus statutory codification. Civil probation focuses on
compliance assessment and fair employment practices, while criminal probation prioritizes
offender rehabilitation and community protection. Juridical certification—the formal legal
attestation of qualifications, documents, and procedural compliance—plays an essential role in
maintaining the integrity and credibility of probation systems. Despite statutory safeguards and
appellate review mechanisms, practical challenges including resource constraints, inconsistent
Jjudicial interpretation, and inadequate implementation undermine effective probation outcomes,
particularly for marginalized populations. Recent reforms in various jurisdictions demonstrate the
potential for evidence-based practices and standardized certification protocols to enhance fairness
and consistency. Moving forward, a hybrid approach integrating statutory clarity with judicial
flexibility, coupled with robust oversight mechanisms and ongoing professional development,
appears essential for ensuring that probation systems effectively serve their dual objectives of
individual rehabilitation and public protection while maintaining the transparency and
accountability necessary for public trust in the justice system.

Key words: Probation, Rehabilitation, Juridical Certification, Judicial Discretion, Statutory
Framework, Compliance, Recidivism, Sentencing, Due Process, Community Reintegration

Introduction.

The origins and early development of probation can be traced back to the
judiciary's efforts to humanize the administration of justice by providing alternatives
to incarceration for certain offenders. Historically, probation emerged as an

outgrowth of the suspended sentence, allowing judges to grant individuals the

opportunity to demonstrate reform under supervision, rather than endure immediate
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punishment. This approach marked a significant shift from rigid penal measures to
more rehabilitative interventions, reflecting changing societal attitudes towards crime
and punishment. Over time, the probation movement gained traction as courts
recognized the benefits of offering structured opportunities for offenders to
reintegrate into society. Notably, this evolution was influenced by an increasing
emphasis on socializing court processes and personalizing justice, laying the
groundwork for modern probation systems.

Main text

Key legislative milestones have played a crucial role in shaping contemporary
probation standards, establishing legal frameworks and procedures that define its
administration across jurisdictions. Among the most significant developments was
the passage of the Probation Act of 1925, which institutionalized probation within the
federal court system and set a precedent for state-level adoption. Subsequent
legislative reforms have continually refined probation procedures, clarifying the
purposes of probation, the rights and responsibilities of probationers, and the roles of
supervising agencies. For example, the publication of the Model Penal Code in 1962
provided a unified articulation of probation's objectives, emphasizing rehabilitation,
deterrence, and public safety. These legislative benchmarks have ensured that
probation remains a dynamic and adaptable aspect of the justice system, responsive to
evolving societal needs.

The evolution of probation standards has diverged notably between civil and
criminal contexts, reflecting the distinct purposes and underlying philosophies of
these legal domains. In criminal law, probation is primarily used as a tool for
rehabilitation and the maintenance of public order, offering offenders a chance to
avoid incarceration while complying with specific conditions. Conversely, in civil
proceedings, probation-like mechanisms are sometimes employed to ensure
compliance with court orders or facilitate dispute resolution, though their scope and
function differ markedly from their criminal counterparts. This comparative
development highlights key differences:

» Criminal probation focuses on offender reform and community protection.
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» Civil probation mechanisms address compliance and compensation between

parties.

» Procedural safeguards and standards may vary, reflecting the divergent aims

of each system.

Understanding these distinctions is essential for appreciating the broader impact
of probation across the spectrum of legal processes, as well as the ongoing evolution
of standards in both civil and criminal law.

Statutory provisions governing probation in civil proceedings are designed to
ensure that the process remains a fair and effective assessment tool, particularly
before final appointments or decisions are made within civil services. These statutes
often articulate clear criteria and timelines for the probationary period, emphasizing
the necessity for transparency in performance reviews and due process for individuals
undergoing evaluation. For example, the original intent behind civil probation was to
provide a structured opportunity for assessment before an appointment to the civil
service becomes permanent, highlighting the period's crucial role in determining
suitability for long-term employment. As a result, statutory frameworks in the civil
context tend to focus on procedural safeguards such as notice of deficiencies,
opportunities for improvement, and the right to respond to negative evaluations. This
approach underscores the legal system’s commitment to both accountability and
fairness in civil probation processes.

In criminal proceedings, statutory provisions for probation are more varied but
typically emphasize public safety, rehabilitation, and proportional sanctions as
guiding principles. Laws explicitly outline eligibility criteria for probation, the terms
under which it may be granted, and the conditions that must be met throughout the
probation period. For instance, statutes may specify the types of offenses that are
probation-eligible, the authority of courts to impose or modify probation terms, and
the mandatory requirements for supervision and reporting. Additionally, statutory
frameworks often empower probation officers to enforce conditions such as regular
check-ins, employment requirements, and participation in treatment programs,

reflecting a dual focus on reintegration and compliance with the law.
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Judicial discretion plays a pivotal role in interpreting and applying probation
statutes in both civil and criminal contexts. While statutory guidelines provide the
foundational structure, judges are often tasked with tailoring probation orders to the
specifics of each case. This discretionary power allows courts to consider factors such
as the nature of the offense, the individual’s background, and community interests
when determining appropriate probationary conditions or modifications. Notably,
judicial interpretation can result in varied outcomes even under similar statutory
frameworks, highlighting the importance of context and the judge’s role in balancing
statutory intent with practical realities. This dynamic underscores the interplay
between legislative mandates and judicial judgment in shaping probation standards.

Legal eligibility for probation in civil disputes is primarily determined by
statutory provisions that outline which types of cases or parties may qualify for such
measures. In civil proceedings, probation is less common than in criminal cases, but
certain disputes—such as those involving compliance with regulatory orders or
remedial actions—may provide courts with statutory authority to impose probation as
an alternative to punitive sanctions. Eligibility often hinges on the nature of the
underlying offense, the respondent's history of compliance, and the presence of
mitigating factors that suggest probation would serve both public and private
interests. For example, statutes may specify that only first-time offender or those who
demonstrate a willingness to remedy harm are eligible, ensuring that probation
remains a tool for rehabilitation rather than mere leniency.

The assessment of risk and rehabilitative potential is central to the decision to
grant probation in civil cases, requiring courts and probation officers to balance
public safety with the likelihood of successful reform. Probation officers often use
structured checklists and guidelines to evaluate the risk posed by an individual,
considering factors such as the severity of the violation, prior infractions, and
demonstrated cooperation with authorities. This process may include:

- Reviewing the individual’s history of similar behavior or noncompliance

- Gauging the impact of the alleged conduct on affected parties

- Evaluating any steps taken toward restitution or corrective action.
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These evaluations help judges determine whether probation will effectively
encourage compliance and rehabilitation, rather than merely delay more severe
penalties.

Judicial reasoning in civil probation orders is typically articulated through
detailed findings and the application of legal standards to the specific facts of the
case. Judges are required to justify their decisions by referencing statutory criteria
and explaining how the evidence supports the imposition of probation rather than
harsher remedies. This reasoning ensures transparency and accountability, as well as
providing a basis for appellate review if the decision is challenged. In crafting
probation orders, courts may also tailor conditions to address unique circumstances,
such as mandating participation in educational programs or community service,
demonstrating the individualized nature of civil probation and the critical role of
judicial discretion in its application.

When courts evaluate whether to grant probation in criminal cases, several
critical factors influence the eligibility of the defendant. Among these, judges
consider not only the statutory requirements but also the underlying purpose of
probation, which is to balance rehabilitation with community safety. The assessment
typically focuses on the nature of the offense, the defendant’s personal circumstances,
and any mitigating or aggravating factors. Bullet points that often guide the court’s
analysis include:

e The seriousness and specifics of the criminal act.

e The defendant’s demonstrated remorse and willingness to comply with

probation conditions.

e Support systems available to the offender, such as family or community

programs.

These components collectively help courts determine whether probation aligns
with both rehabilitative goals and the broader interests of justice.

The severity of the offense and the defendant’s prior criminal history play
pivotal roles in the probation decision-making process. Courts are generally less

inclined to grant probation for serious or violent crimes and for individuals with
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extensive or recent criminal records. Conversely, a record limited to minor offenses
or a substantial period of crime-free behavior may weigh in favor of probation. This
approach ensures that probation is reserved for those who present a lower risk to
society, thereby enhancing the credibility and effectiveness of the criminal justice
system.

Consideration of the victim’s impact and the need to safeguard public safety are
fundamental aspects of probation deliberations. Judicial officers are required to weigh
victim impact statements and assess whether releasing the offender on probation
could pose a continuing threat to the community. Factors such as the likelihood of
reoffending, the nature of harm caused, and the community’s perception of safety are
all taken into account. This careful balancing act seeks to uphold the rights of victims
while also offering a path toward offender reintegration, reflecting the dual objectives
inherent in probation decisions.

Juridical certification refers to the formal recognition or attestation by a legal
authority that a particular fact, document, or action meets the required standards
under the law. This concept plays a pivotal role in both civil and criminal
proceedings, as it establishes the credibility and authenticity of evidence, legal
documents, or procedural actions before the court. The scope of juridical certification
can extend to a variety of legal contexts, such as certifying court records, orders, or
even the qualifications of individuals involved in the legal process. By ensuring that
legal materials meet established criteria, juridical certification helps maintain the
integrity and reliability of judicial proceedings, which is essential for upholding due
process and ensuring fair outcomes in both criminal and civil cases.

The procedures for obtaining juridical certification typically involve a formal
application or request to a designated authority, such as a judge, clerk of court, or
relevant administrative body. The process may include submitting documentation for
review, undergoing verification checks, and sometimes participating in a hearing or
administrative review. For example, in the context of probationary or general
certification for legal professionals or officers, regulatory bodies may require

applicants to satisfy specific qualifications, pass examinations, and demonstrate
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compliance with statutory regulations before granting certification. This structured
process ensures that only qualified individuals or valid documents are certified,
thereby reinforcing the legal standards and trust in the judicial system.

The legal weight and implications of juridical certification in court proceedings
are significant, as such certification often serves as conclusive evidence regarding the
authenticity or validity of the certified matter. Courts may rely on certified documents
or actions as prima facie proof, meaning that they are presumed accurate unless
substantial evidence is presented to the contrary. This reliance on juridical
certification streamlines proceedings by reducing the need for further evidentiary
hearings on foundational issues, such as the genuineness of documents or the
qualifications of expert witnesses . Furthermore, the presence of juridical certification
can influence judicial decision-making, as it adds a layer of legal assurance that the
underlying materials or individuals meet the requisite legal standards.

In civil probation proceedings, the burden of proof typically relies on the
standard of "preponderance of the evidence," which is notably less stringent than the
requirements in criminal cases. This means that the party seeking probation must
demonstrate that their claims are more likely to be true than not, essentially tipping
the scale ever so slightly in their favor. This standard is deliberately set to allocate the
risk of error equally between the parties, balancing fairness and judicial efficiency.
As a result, judges in civil probation cases must assess the credibility and weight of
the evidence presented, rather than demanding near-absolute certainty.

Contrastingly, in criminal probation proceedings, the burden of proof is
significantly higher, often requiring the prosecution to establish facts "beyond a
reasonable doubt" when the initial conviction occurs, but generally applying a
"preponderance of the evidence" standard for alleged probation violations. Although
this is a lower threshold than that required for proving a criminal offense in the first
place, it remains a critical safeguard given the potentially severe consequences of
revoking probation. This nuanced approach ensures that while the state is not
overburdened in proving minor violations, the rights of the accused are still protected

against unjust outcomes.
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The standards of proof applied in both civil and criminal probation proceedings
profoundly influence judicial outcomes by shaping the likelihood of granting,
continuing, or revoking probation. Evidentiary standards not only dictate the quantum
of proof needed but also frame the way judges interpret available evidence and
exercise their judicial discretion. For instance, a lower standard in civil cases may
lead to more favorable rulings for applicants, whereas the higher bar in criminal
proceedings offers greater protection for defendants. Ultimately, these evidentiary
thresholds serve as gatekeepers, calibrating the balance between individual rights and
the interests of justice within the probation system.

Judicial review of probation orders is a cornerstone of ensuring accountability
and fairness within the legal system, as it provides mechanisms for challenging and
reassessing probation decisions. Courts may employ various tools, such as motions
for reconsideration, habeas corpus petitions, or direct appeals, to examine the validity
of probation terms and compliance with statutory requirements. These mechanisms
serve not only to correct potential judicial errors but also to uphold the rights of
probationers by offering a structured avenue for grievances and redress. By
facilitating this oversight, the judiciary plays a crucial role in maintaining the
integrity of probation processes and fostering public trust in legal outcomes.

The standards and grounds for appellate review of probation orders are essential
in shaping the scope and substance of judicial oversight. Appellate courts typically
assess whether lower courts have committed legal errors, abused their discretion, or
violated procedural norms when imposing or revoking probation. The standard of
review—ranging from de novo review for legal questions to abuse of discretion for
factual determinations—directly impacts the likelithood of reversing or modifying
probation decisions. This nuanced approach ensures that appellate intervention is
reserved for substantive missteps, thereby balancing the need for error correction
with respect for trial court autonomy.

Judicial oversight of probation orders significantly influences the fairness and
consistency of outcomes across both civil and criminal proceedings. Through

systematic review and the application of established standards, courts help to mitigate
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disparities and prevent arbitrary or discriminatory practices in probation
administration. Key impacts of such oversight include:

- Promoting uniformity in the application of probationary conditions

- Safeguarding the due process rights of probationers

- Enhancing the transparency of judicial reasoning.

These effects collectively contribute to a more equitable legal system, where
probation decisions are subject to meaningful scrutiny and standards are applied
consistently across cases.

Inconsistencies in judicial interpretation of probation standards present a
significant challenge to the fair application of justice. Across jurisdictions, judges
may interpret statutory language or guidelines differently, leading to disparate
outcomes for similarly situated defendants. This lack of uniformity is evident when
courts exercise broad discretion in imposing or revoking probation, sometimes acting
with prosecutorial power and varying thresholds for what constitutes a violation or
sufficient compliance. As a result, the uncertainty surrounding judicial certification of
probation conditions can undermine both confidence in the legal system and the
predictability of outcomes for those subject to probation.

Practical barriers often hinder the effective implementation of probation,
impacting both judicial administration and offender rehabilitation. Resource
constraints, such as overloaded probation officers and insufficient support services,
can limit the ability to provide adequate supervision and individualized guidance. For
example:

1) High caseloads may prevent thorough monitoring of probationers.

2) Limited access to treatment programs can impede rehabilitation.

3) Administrative inefficiencies can delay or disrupt the delivery of mandated

services.

These challenges not only compromise the intended rehabilitative function of
probation but also place undue strain on the justice system's capacity to ensure

compliance with court-ordered conditions.
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The socio-legal implications of probation standards extend beyond the
courtroom, shaping the experiences of defendants and the broader community.
Inconsistent or inadequately implemented probation policies can exacerbate social
inequalities, particularly for marginalized populations who may already face barriers
to accessing legal resources or supportive interventions. Furthermore, when probation
fails to function as an effective alternative to incarceration, it can contribute to cycles
of recidivism and community distrust in the justice system. Thus, the broader impact
of probation standards is felt not only by individuals under supervision but also by
society at large, highlighting the need for clearer, more equitable juridical
certification and oversight.

Probation standards in common law jurisdictions are characterized by a blend of
statutory provisions and judicial discretion, often resulting in flexible yet sometimes
inconsistent applications. In countries like the United States and the United Kingdom,
the courts possess significant leeway to tailor probation conditions based on
individual circumstances, guided by legislative frameworks such as the Sentencing
Reform Act of 1984 in the U.S. This flexibility allows for individualized justice but
also introduces variability in how standards are interpreted and enforced across
jurisdictions. As a result, probation officers and judges may employ different criteria
for supervision, rehabilitation, and revocation, which can complicate efforts to ensure
fairness and consistency in the legal process.

In contrast, civil law jurisdictions, such as those found in much of continental
Europe, tend to adopt more codified and standardized approaches to probation. These
systems place a stronger emphasis on legislative clarity and uniformity, with detailed
statutes specifying eligibility requirements, procedural safeguards, and the precise
conditions under which probation is granted or revoked. This legal structure is
designed to minimize disparities and uphold equal treatment, although it may
sometimes limit judicial flexibility in addressing unique individual circumstances. By
prioritizing codification, civil law jurisdictions aim to create more predictable and
transparent probation systems that better align with principles of legal certainty and

due process.
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International case studies reveal valuable lessons that can inform domestic
probation reform, highlighting both the strengths and limitations of various legal
traditions. For example, comparative analyses demonstrate how the incorporation of
clear statutory guidelines, robust oversight mechanisms, and ongoing judicial training
can enhance the effectiveness and fairness of probation systems. Key takeaways from
global practices include:

o The importance of harmonizing statutory and discretionary elements to

balance fairness and flexibility.

o The need for ongoing evaluation and adaptation of probation standards in

response to societal changes.

o The benefits of cross-border collaboration and knowledge sharing to address

emerging challenges.

These insights suggest that domestic jurisdictions should consider adopting a
hybrid approach, integrating best practices from both common law and civil law
traditions to promote more equitable and effective probation outcomes.

Recent reforms in probation laws and procedures have sought to address
longstanding criticisms related to fairness, efficiency, and public safety within the
criminal justice system. For example, California's criminal justice realignment
marked a pivotal shift, transferring responsibility for certain nonviolent offenders
from state prisons to local jurisdictions and promoting alternatives to incarceration
such as expanded probation supervision. These reforms typically aim to reduce
incarceration rates, enhance individualized assessments, and streamline
administrative processes. In addition, many states have revised statutory frameworks
to clarify sentencing guidelines and the roles of probation officers, ensuring that
probation remains a viable sentencing option that prioritizes rehabilitation and
community reintegration. As a result, recent changes have not only alleviated
systemic pressures but also encouraged a more rehabilitative, less punitive approach
toward offenders.

Proposals for enhancing juridical certification standards in probation have

emerged as a response to growing concerns about consistency and accountability in
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judicial decision-making. Legal experts and reform advocates suggest establishing
clearer minimum standards for both the certification of probation officers and the
protocols for judicial approval of probation terms. Key proposals include:

- Standardized training and certification processes for probation officers

- Regular review and renewal of certifications to ensure ongoing competence

- Uniform criteria for judicial assessment of candidates for probation.

These measures are intended to professionalize probation services and minimize
disparities in supervision quality. By fostering transparency and uniformity in
certification, courts and agencies can better safeguard the rights of individuals under
supervision while promoting public confidence in probation outcomes.

Looking ahead, anticipated trends and future challenges in probation practice are
expected to revolve around balancing innovation with accountability and community
safety. As technology-driven supervision tools and data analytics become more
prevalent, probation agencies will need to navigate issues such as privacy, equity, and
the risk of over-surveillance. Furthermore, evolving legal standards and public
expectations will likely require ongoing adjustments in both policy and practice.
Emerging priorities may include:

-Integration of evidence-based practices to improve supervision outcomes

-Addressing disparities and implicit bias in probation decisions

-Ensuring adequate resources for community-based alternatives to incarceration.

These future directions underscore the importance of adaptive governance and
sustained investment in training, oversight, and research to meet the dynamic needs
of probation systems.

Summary and conclusions

In conclusion, the evolution and application of probation standards in civil and
criminal proceedings reflect a complex interplay of legal, societal, and judicial
factors. As highlighted throughout the analysis, juridical certification serves as a
crucial mechanism to uphold the integrity and consistency of probation decisions,
emphasizing the importance of clear standards and rigorous proof. While challenges

such as inconsistent judicial interpretation and practical barriers persist, ongoing
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reforms and international insights offer promising avenues for enhancing probation
practices. Moving forward, a balanced approach that emphasizes judicial oversight,
evidence-based criteria, and adaptable certification procedures will be essential in
ensuring that probation serves its rehabilitative and protective functions effectively

within the evolving legal landscape.
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Abstract. Analogical argument is a fundamental method of legal reasoning that enables
courts to bridge the gap between established legal rules and new or unforeseen factual situations.
By identifying relevant similarities between current cases and precedents or statutes, legal
practitioners extend or modify existing doctrines, allowing the law to adapt while maintaining
coherence. The practice encompasses various forms, including statute analogy and case analogy,
and distinguishes itself from deductive and inductive reasoning through its focus on perceived
similarities between cases. Originating in Roman and Common law traditions, analogical
reasoning has evolved across diverse legal cultures, including Islamic jurisprudence's principle of
Qiyas. The method relies heavily on precedent and customary law, making it indispensable for
maintaining consistency and fairness. Constructing effective analogical arguments requires
identifying source and target cases, justifying relevant similarities and differences, and ensuring
consistency with established principles. However, analogical reasoning faces significant
limitations, including risks of overgeneralization, dependency on analogy quality, subjective
interpretation, and logical vulnerabilities related to inductive reasoning.
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Introduction.

Analogical argument, as a method of legal reasoning, serves as a fundamental
tool for bridging the gap between established rules and new or unforeseen factual
situations. By identifying and emphasizing relevant similarities between a current
case and precedents or statutes, legal practitioners use analogy to justify extending or
modifying existing legal doctrines. This process involves mapping the facts of a
novel case onto the structure of a previously decided case, thereby enabling courts to
reach logical conclusions even in the absence of an explicit rule. In essence, analogy
allows the law to adapt, maintaining coherence and continuity while addressing
unique circumstances that arise over time.

Main text

Several types of analogical arguments are utilized within legal practice,
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reflecting the diversity and complexity of legal systems. The most common
distinction drawn by scholars is between "statute analogy," where analogical
reasoning is based on the application of statutory provisions to analogous cases, and
"case analogy," which relies on judicial precedents as the foundation for comparison.
These categories allow lawyers and judges to resolve issues where direct legal
guidance is lacking, by interpreting and extending the logic found in existing
authorities. For instance, close analogies are frequently employed to resolve unsettled
questions by referencing decisions from related branches of the same legal doctrine,
thus reinforcing the internal consistency of legal reasoning.

It 1s important to distinguish analogical reasoning from other forms of legal
argumentation, such as deductive and inductive reasoning. While deductive reasoning
moves from general principles to specific conclusions and inductive reasoning
generalizes from specific instances to broader rules, analogical reasoning is
characterized by its focus on perceived similarities between cases. This method does
not simply create new rules or apply existing rules in a mechanical fashion; rather, it
involves a nuanced assessment of relevant factors and contextual parallels. As a
result, analogical arguments in law are uniquely positioned between strict formalism
and broad legal realism, embodying a flexible approach that is distinct from other
logical modes of legal inference.

The origins of analogical reasoning in legal systems can be traced back to its
early use in both Roman and Common law traditions, where analogy served as a
crucial method for addressing legal gaps and ambiguities. In Roman law, jurists often
applied analogy to extend the reach of statutes, resolve cases where explicit rules
were absent, and harmonize the developing body of legal doctrine. Similarly, in the
English Common law system, judges employed analogical arguments to draw
parallels between precedents and new cases, thus fostering consistency and
predictability in judicial decision-making. These foundational practices established
analogy as a vital tool for legal reasoning, enabling courts to adapt existing rules to
novel circumstances without relying solely on rigid deductive logic.

The evolution of analogical reasoning in Islamic jurisprudence and other legal

Conference proceedings 233



The current stage of development of scientific and technological progress February 2026

cultures highlights the method’s adaptability and sophistication across diverse legal
traditions. Islamic law, for example, developed the principle of Qiyas, which allows
jurists to extend established rulings to new situations by identifying relevant
similarities. This process not only demonstrates the logical underpinnings of
analogical argument in Islamic jurisprudence but also illustrates its role in ensuring
the continuity and flexibility of legal interpretation. Over time, scholars in various
legal cultures have refined analogical reasoning, integrating it with other
interpretative methods to balance tradition with changing social realities.

The influence of precedent and customary law has significantly shaped the
application and acceptance of analogical reasoning in modern legal systems.
Precedent operates on the principle that similar cases should be decided similarly,
inherently relying on analogical logic to justify the extension of established rulings to
new disputes. Furthermore, customary law, which often arises from longstanding
practices, frequently depends on analogical arguments to draw connections between
past customs and present circumstances. Together, these elements underscore the
enduring relevance of analogy in legal reasoning and its central role in maintaining
coherence and fairness within evolving legal frameworks.

The first step in constructing an analogical argument within jurisprudence is the
identification of the original case, often referred to as the "source." This case serves
as the reference point from which legal principles or rules are drawn and compared to
the new scenario at hand. Legal practitioners meticulously select a prior case with a
well-established outcome, ensuring that it embodies the core rule or rationale they
wish to extend to the new case. This process is fundamental because, even in
situations where a direct precedent does not exist, courts and lawyers rely on the
established facts and rulings of previous cases to form the backbone of their
analogical reasoning.

Once the source case has been clearly identified, the next component of an
analogical argument is the determination of the new case, known as the "target."
Here, legal reasoning focuses on the facts and issues presented by the new case,

setting the stage for comparison with the source. The target case is often
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characterized by a novel set of circumstances or an ambiguity in existing law,
necessitating the use of analogy to bridge the gap between what is known and what
needs to be adjudicated. By framing the new scenario as the target, the argument
carefully positions it in relation to established legal concepts, allowing practitioners
to argue for the extension or modification of existing rules.

A critical component of analogical argumentation is the justification of relevant
similarities and differences between the source and target cases. This step involves
articulating the shared features that warrant applying the same legal principle, while
also addressing any distinctions that might weaken the analogy. Effective arguments
highlight commonalities such as facts, legal issues, or underlying policy
considerations that establish a logical connection between the cases. At the same
time, any significant differences must be evaluated to determine whether they are
material enough to preclude the application of the precedent. This careful balance
ensures that the analogical reasoning remains logically valid and persuasive, as the
weight of the argument depends on the degree of relevance between the compared
cases.

The validity of analogical arguments in jurisprudence hinges first and foremost
on the relevance of shared characteristics between the source and target cases. For an
analogy to be persuasive, the similarities must pertain to elements that are legally
significant rather than merely superficial. When courts evaluate whether to apply
reasoning from one case to another, they must ensure that the circumstances in
question share material facts—those that directly impact the application of the legal
rule at issue. If the shared features are irrelevant or incidental, the analogy risks being
dismissed as overbroad or logically weak, potentially leading to erroneous
conclusions.

Another crucial criterion is the degree of similarity between the cases and the
identification of material facts. The strength of an analogical argument increases as
the parallels between the source and target cases become more robust in terms of
legally significant facts and contextual details. Legal scholars emphasize that

analogical arguments are most effective when the resemblance between cases is not
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just general but precise in the aspects that matter for the legal issue at hand . As a
result, courts often analyze the degree of similarity by:

» Comparing specific legal elements present in both cases

» Assessing whether the factual distinctions undermine the analogy’s

applicability

» Weighing which differences are legally significant versus which can be

overlooked.

This careful scrutiny ensures that analogical reasoning does not rest on
superficial likenesses but on substantive commonalities that warrant similar legal
treatment.

Finally, a valid analogical argument must be consistent with established legal
principles and precedents. The analogy should not contradict settled doctrines or
established lines of authority within the legal system. Instead, it should align with the
broader framework of the law, reinforcing predictability and coherence in judicial
reasoning. By ensuring that analogical arguments support rather than disrupt
established legal norms, courts maintain the integrity of legal reasoning and
contribute to the stability of the legal system as a whole.

Analogical reasoning equips the judiciary with a flexible tool for addressing
novel legal issues that fall outside the scope of existing statutes or precedents. This
adaptability is particularly valuable in dynamic societies where new technologies or
social developments frequently present cases that legislators did not anticipate. By
drawing parallels to established rulings, courts can craft solutions that are both logical
and rooted in legal tradition, even when they lack direct authority. This method
ensures that the law remains responsive and relevant, allowing for judicial creativity
within defined boundaries and preventing legal stagnation.

Another significant advantage of analogical reasoning is its role in promoting
fairness and consistency across judicial decisions. By requiring that similar cases be
treated in similar ways, analogical arguments foster the principle of equality before
the law, which is foundational to the legitimacy of any legal system. This approach

helps to minimize arbitrary outcomes, as judges must justify deviations from
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established analogies with compelling reasons. As a result, analogical reasoning
upholds the integrity of the legal process and reinforces public confidence in judicial
outcomes.

Analogical reasoning also serves as a critical bridge in situations where statutory
language or case law is ambiguous, incomplete, or silent. Courts often encounter
legal questions that have not been directly addressed by the legislature or prior
decisions, creating gaps that must be filled to resolve disputes. In such cases,
analogical arguments enable judges to extrapolate principles from related contexts,
thereby constructing coherent and principled rulings. This bridging function is
essential for maintaining the continuity and predictability of the law, ensuring that
justice can be administered even in the face of legal uncertainty.

One significant inherent limit of analogical argument in jurisprudence is the risk
of overgeneralization or false equivalence. When analogical reasoning is employed,
there is often a tendency to assert that two cases or scenarios are sufficiently similar
to warrant the same legal treatment, despite the presence of crucial differences
between them. This can lead to misleading conclusions, as the analogy may gloss
over significant distinctions that have legal relevance. For instance, applying a
precedent from a commercial dispute directly to a family law matter may overlook
key contextual differences. As a result, legal arguments based on weak analogies may
lack the necessary logical rigor, thereby undermining their persuasive power and
potentially leading to unjust outcomes. To mitigate this risk, legal practitioners must
carefully analyze whether the similarities between cases genuinely support the
extension of principles from one context to another.

Another limitation of analogical arguments lies in their dependency on the
quality of the chosen analogies. The validity and logical soundness of an analogical
argument hinge on how closely the compared cases or statutes resemble one another
in legally relevant aspects. If the analogy is poorly chosen—perhaps based on
superficial or irrelevant similarities—the resulting legal reasoning may be
fundamentally flawed. Key points to consider when evaluating the quality of an

analogy include:
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- The extent of factual similarity between the cases

- Whether the legal principles at issue are applicable in both situations

- The presence of distinguishing circumstances that may alter the outcome.

Thus, the strength of an analogical argument is only as robust as the analogy
itself, making the careful selection and justification of analogies a critical aspect of
sound legal reasoning.

Analogical reasoning in law also faces the challenge of potential subjective
interpretation. Since identifying similarities and differences between cases often
involves a degree of judgment, individual biases or perspectives can influence which
factors are deemed relevant or decisive. This subjectivity introduces a layer of
uncertainty into legal argumentation by analogy, as different judges or practitioners
may arrive at divergent conclusions from the same set of facts. Consequently, the
persuasiveness and outcome of analogical arguments can vary widely depending on
who 1s making the comparison, which raises concerns about consistency and
objectivity in the application of legal principles. Recognizing and addressing this
subjectivity i1s essential to maintaining fairness and coherence within the legal
system.

One of the primary logical critiques of analogical reasoning in jurisprudence
concerns its inherent challenges related to inductive logic. Inductive reasoning, by
nature, draws general conclusions from specific instances, which can lead to
overgeneralization or the misapplication of precedents when analogies are not
sufficiently robust. In legal contexts, this means that analogical arguments often
depend on the perceived similarity between cases, rather than concrete shared
attributes, making the reasoning process susceptible to error. For example, if two
cases share only superficial characteristics, yet an analogy is drawn between them,
the resulting inference may lack the reliability expected in rigorous legal analysis.
Thus, while analogical reasoning is a familiar and practical tool, it does not always
satisfy the strict standards of inductive validity required for sound legal judgments.

Another significant issue with analogical reasoning lies in its logical validity and

soundness. In formal logic, an argument is considered valid if the conclusion follows
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necessarily from the premises, and sound if those premises are also true. However,
analogical arguments frequently falter in both respects because their conclusions
rarely follow with necessity from their premises, and the premises themselves—often
based on subjective assessments of similarity—can be questionable. This lack of
strict logical structure means that analogical reasoning, while useful for illustrative
purposes, may not always lead to conclusions that are both logically valid and
factually accurate in legal reasoning.

Furthermore, analogical reasoning in law is particularly susceptible to bias and
fallacious reasoning, undermining its reliability as an argumentative method. Because
analogies are often chosen and framed by advocates to suit their desired outcomes,
there is a risk of introducing fallacies such as false equivalence or wishful thinking.
This susceptibility can be exacerbated by cognitive biases, as judges and lawyers may
unconsciously select analogies that align with their personal beliefs or prior
experiences. Consequently, the persuasive power of analogical arguments can
sometimes mask logical weaknesses, making it crucial for legal practitioners to be
vigilant about the potential for deceptive or unsound reasoning in analogical
jurisprudence.

Analogical arguments serve a pivotal role in judicial decision-making,
particularly within common law systems where precedent and case law guide the
interpretation of legal principles. Judges often turn to analogical reasoning to address
novel or ambiguous legal issues by identifying similarities between a current case and
prior decisions, especially when direct precedent is lacking. This process involves
drawing parallels between the facts, legal questions, and outcomes of previously
decided cases and the matter at hand, thereby harnessing established reasoning to
resolve unsettled disputes. By relying on close analogies from other branches of the
same legal doctrine, courts are able to maintain consistency and predictability in the
law while also adapting to new circumstances as they arise.

Landmark legal decisions provide compelling examples of how courts employ
analogical arguments to shape their rulings. In cases where statutory language is

unclear or where existing precedent does not directly apply, judges frequently cite
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analogous cases to justify their interpretations. For instance, the U.S. Supreme Court
has often invoked analogies to prior decisions when confronted with issues of first
impression, thereby grounding its reasoning in the broader framework of existing
legal doctrine. This technique not only guides judicial thinking but also offers
litigants and lower courts a roadmap for understanding how similar disputes might be
resolved in the future.

The use of analogical reasoning in judicial opinions has had a significant impact
on the evolution of legal doctrines, enabling the law to respond flexibly to changing
social, technological, and economic contexts. By building on the foundation of earlier
cases, analogical arguments facilitate the incremental development of legal rules and
principles, ensuring that the law remains both coherent and adaptable. As a result,
analogical reasoning contributes to the organic growth of jurisprudence, allowing
courts to address emerging challenges while preserving the integrity of established
legal traditions.

Analogical reasoning occupies a distinct position among legal reasoning
methods, displaying both notable strengths and inherent weaknesses when compared
to deductive and inductive approaches. While deductive reasoning is lauded for its
rigid logical structure and ability to provide definitive conclusions based on
established legal rules, analogical reasoning offers flexibility, allowing judges to
bridge gaps where statutes or precedents may be silent or ambiguous. However, this
flexibility can also be a weakness, as analogical arguments are sometimes criticized
for lacking the force and certainty of deductive logic, making them susceptible to
charges of subjectivity or bias. Unlike inductive reasoning, which draws general
principles from numerous specific cases, analogy often relies on the identification of
relevant similarities between a limited set of cases, which can lead to differing
interpretations about which features are most pertinent. Therefore, the comparative
strength of analogical reasoning lies in its adaptability and capacity to address novel
legal issues, while its main limitation is the potential for inconsistent or unpredictable
outcomes.

There are specific circumstances in which analogical reasoning is especially
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advantageous, as well as situations where it is less effective. Analogy is preferable
when legal questions arise in areas where clear statutory guidance is lacking or where
precedents are not directly on point. In such cases, courts can reason by analogy to
similar cases to ensure continuity and fairness in the law. Conversely, analogical
reasoning is less effective when the cases at issue lack truly relevant similarities, or
when the law demands strict application of established rules, as is often the case in
criminal or constitutional law. For instance, where precise statutory interpretation is
required, reliance on analogy can introduce uncertainty or conflict with legislative
intent. As a result, the effectiveness of analogical reasoning is closely tied to the
context, the nature of the legal question, and the degree of similarity between the
cases being compared.

In practice, analogical reasoning is rarely used in isolation; rather, it is
frequently integrated with deductive and inductive methods to form a comprehensive
approach to legal problem-solving. By combining analogy with deductive reasoning,
judges can ground their analogical comparisons in established legal principles,
thereby reinforcing the logical soundness of their decisions. Similarly, inductive logic
can support analogical arguments by providing a broader empirical basis for
identifying relevant similarities across multiple cases. This integration enhances the
robustness of judicial reasoning and helps to balance the flexibility of analogy with
the rigor of deductive and inductive logic. Ultimately, the interplay between these
methods reflects the complex and multifaceted nature of legal reasoning, allowing
courts to address an array of legal issues with both precision and adaptability.

To ensure the effective use of analogical arguments in jurisprudence, it is crucial
to follow clear guidelines for selecting appropriate analogies. The process begins
with identifying cases or situations that exhibit relevant similarities, focusing on the
core facts and legal principles at stake rather than superficial resemblances. Well-
chosen analogies should involve cases that share essential characteristics, such as
underlying policy concerns or legal doctrines, thereby supporting a logical and
persuasive comparison. When selecting analogies, legal practitioners should

prioritize:

Conference proceedings 241



The current stage of development of scientific and technological progress February 2026

- The presence of legally significant similarities between cases

- Avoidance of analogies based on irrelevant or incidental features

- Consideration of whether the analogy upholds the spirit and intent of the law.

By adhering to these guidelines, the risk of drawing weak or misleading
analogies is minimized, promoting sound legal reasoning and decision-making.

Critical evaluation and peer review play a pivotal role in safeguarding the
integrity of analogical arguments within legal practice. Lawyers and judges are
encouraged to subject analogical reasoning to scrutiny not only by themselves but
also through review by their peers, fostering a more robust and reliable legal
discourse. This process helps to identify potential flaws in the analogy, such as
unnoticed dissimilarities or overlooked legal distinctions, which might otherwise
compromise the validity of the argument. Moreover, peer review ensures that
analogical arguments are not accepted solely on the basis of tradition or authority, but
are instead tested against established standards of legal reasoning and logic. Such
critical assessment strengthens the overall quality of legal arguments and promotes
consistency in judicial outcomes.

Transparency in judicial reasoning is essential for maintaining public trust and
ensuring the legitimacy of analogical arguments in law. When judges clearly
articulate the analogies they employ and the rationale behind their selections, they
enable parties, practitioners, and observers to assess the fairness and logic of the
decision-making process. Transparent reasoning involves explicitly stating the points
of similarity and difference between cases, as well as the legal significance of these
comparisons. This openness not only facilitates appellate review but also contributes
to the development of coherent legal doctrine over time. Ultimately, prioritizing
transparency in analogical reasoning fosters accountability and enhances the
perceived legitimacy of judicial decisions.

Summary and conclusions. In conclusion, analogical reasoning remains a vital
and versatile tool within jurisprudence, offering significant advantages in addressing
novel and complex legal issues by fostering consistency, fairness, and flexibility. Its

historical roots and widespread application across various legal traditions underscore
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its importance in shaping legal doctrines and decisions. However, the method's
inherent limitations—such as the risk of overgeneralization, subjective interpretation,
and logical vulnerabilities—necessitate careful application and critical evaluation. To
harness the full potential of analogical arguments, judiciaries and legal practitioners
must adhere to best practices, including selecting relevant analogies, ensuring
transparency, and integrating multiple reasoning methods. Ultimately, when
employed judiciously and conscientiously, analogical reasoning can effectively
complement other logical approaches, enriching legal analysis and supporting the

evolution of just and coherent legal systems.
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Abstract. The study examines the problems of the institutional architecture of Ukraine’s
financial intelligence performance system under conditions of full-scale war. Key functional risks
and institutional dysfunctions arising within the chain of subordination “Cabinet of Ministers of
Ukraine — Ministry of Finance of Ukraine — State Financial Monitoring Service of Ukraine” are
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Beryn.

Yupoaosxk 2026—-2030 pokiB cucTema Jep>KaBHOI B Ta OpraHu MyOJ1YHOTO
yIpaBiiHHSI YKpaiHu (DYHKIIOHYBAaTUMYTh y CEPEIOBHUII O0araTOBUMIPHHUX 3arpos,
PHU3HKIB 1 BUKJIMKIB, 3yMOBJICHUX TpUBaJIOl arpecieto Pociiickkoi deaeparrii npotu
VYkpainu. 3a Takux yMOB Tiepea YKpaiHOIO MOCTal0Th B3aEMOIIOB’S3aH1 CTpaTErivHi
3aBJaHHS BiJl €(EKTUBHOTO BUKOHAHHS SIKUX 3aJIKUTh CTIHKICTh JepkaBU Ta i

3MaTHICTh 3a0e3meuyBatu  mnepemory. [lo-meprie, HeEOOXiTHO MiATPUMYBATH
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HalllOHAJIbHY (PIHAHCOBY CHCTEMY Yy CTaHl J>KUTTE€3AATHOCTI, aJanTHBHOCTI Ta
3IaTHOCTI JJO CaMOOpraHi3ailii B yMOBax TPUBAJIOIO CTPECY Ta 30BHIIIHBOIO THCKY.
[To-npyre, nepxkaBa Mae 3a0€3MEUYUTH CHUCTEMHE BHUSBICHHS, MOHITOPHHT 1
OJIOKYBaHHS BOPOXKHX Ta KPUMIHAJIbHUX (PIHAHCOBMX IIOTOKIB, SIKI CTAHOBJISIThH
3arpo3y €KOHOMIYHIA Oe3neni Ta MOXYTh OyTH 1HCTPYMEHTOM (hiHAHCYBaHHS
JIECTPYKTUBHOI  NismbHOCTI. [lo-TpeTe, KPUTHYHO BaXJIMBUM € €(EKTUBHE
VOpaBIIHHSA CYKYIIHUM JEpXKaBHMUM OOproM 3 METOI0 IMOCTYNOBOrO Ta
KOHTPOJIbOBAHOTO 3HM)XEHHS BHCOKOTO OIOJKETHOro Ae(IIUTY, IO € KIYOBOIO
YMOBOIO  MakpodiHaHCOBOi cralinbHOCTI. [lo-ueTBepre, JAepkaBa IMOBUHHA
MIITPUMYBATH JIOBIpPY TPOMasSH Ta MIKHAPOJHUX MApTHEPIB 0 CHPaBEIJIUBOCTI
MPO30POCTI PO3MOALTY (hiHAHCOBOTO TSTaps, MOB’SI3aHOTO 3 JIOCATHEHHSM TIEPEMOTH,
3a0€3Meuyound CYCHJIbHY 3TYPTOBaHICTh 1 JIETITUMHICTh JEP>KaBHOI TMOJITUKH.
Takum 4YHHOM, JOCHIKEHHS MeXaHi3MiB 3abe3nedeHHs (PIHAHCOBOI CTIHKOCTI,
OpOTU/IIT JECTPYKTUBHUM (PIHAHCOBUM TIOTOKaM Ta €(QEKTHBHOTO YMPaBIIIHHS
Jep>kaBHUM OOprom HaOyBae OCOOJMBOI aKTyaJbHOCTI B KOHTEKCT1 JIOBrOTPUBAJIOl
BIMfHM Ta HEOOX1AHOCTI (JOPMYBaHHS CTPATET1YHO OPIEHTOBAHOI MOJENI MyOIIY4HOTO
yIpaBIiHHS.

OCHOBHUH TEKCT.

YMoBH moBHOMAcCIITaOHOT 30pOoHHOI arpecii mpoTu YKpaiHu 3yMOBHIIN TOSIBY
Oe3MpeleICHTHUX BUKIMKIB y cepi AepxkaBHUX (PIHAHCIB, 10 ICTOTHO BIUIMBAIOThH
Ha 37aTHICTh JIepKaBU 3a0e3redyBaTH OOOPOHO3/ATHICTh, BUKOHAHHS COIlAIbHUX
3000B’s13aHb Ta BIAHOBIICEHHS KPUTUYHOI IHPpacTpyKTypu. boprose HaBaHTaKeHHS B
MX yMOBaxX NEPETBOPIOETHCS HA OJUH 13 KIIOYOBHUX 3arpo3 Makpo(iHaHCOBOT
CTIHKOCTI, BHM3HA4Yar04M MexXl (ICKATBbHOTO MaHEBPY Ta MOXJIMBOCTI JEpKaBU
NIATPUMYBAaTH  €KOHOMIYHY CTaOUIBHICTb Yy  JIOBFOCTPOKOBIM  MEpPCHEKTHBI.
VYnopaBniHHA JAepKaBHUM OOproM y BOEHHUH mepiof NOTpedye 3acTOCYBaHHS
KOHIICTITYaJIbHO OHOBJICHUX CTPATETIYHUX MIIXO/IB, SIKI BPaXOBYIOTh SIK BHYTPIIIIHI
CTPYKTYpHI PU3MKH, TaK 1 30BHIIIHI JKepena (IHaHCOBOI MIATPUMKH, BKIIOYHO 3
MDKHApOJHUMH (DIHAHCOBUMH 1HCTUTYIISIMUA. YTIPaBIiHHS JEp>KaBHUM OOprom y

BOEHHMM miepio moTpedye cucTteMHoi ontumizamii. CucteMHa eQeKTHBHICTh Ta
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CUCTEMHa oONTUMI3allis € ToB’si3aHUMU  (PeHomeHamHu. CuctemMHa e(QeKTHBHICTb
BJIaJU 1I€ TaKa 1HTerpajbHa BJIACTUBICTb CHUCTEMHU [ISUIBHOCTI OpraHiB IyOJ1YHOT
BJIQJM Ta MyOJIIYHOTO yNPABIIHHSI, IO BigoOpa)ae iX 3IaTHICTh PEaIbHO OCATATH
NOCTaBJICHUX LIeH Yy 3amaHux yMoBax. CucremMHa eQEeKTUBHICTh «BJIATU-
YOpPaBIiHHS)» BUHHMKAE HE 3 OKPEMHX €JIEMEHTIB, a 3 Y3TO/KEHOI B3a€MOJIi BCIX
KOMIIOHEHTIB LHX JBOX KBa3i-po3auieHux cucreM. CucremHa ontuMizais (y
pO3yMiHHI akajemika [yiikoBa) — mpoliec B3a€EMHOT PEKOHCTPYKIii 1) anroputmin
TISTTBHOCTI HEOOXIAHWX 7T JOCSATHEHHS WUIeH; 2) PEKOHCTPYKIUi MPOCTOPY
JUSITBHOCTI, 1110 BKJIIOYa€e Moaudikaliiro sk 6a30BUX IIJIeH Tak 1 0a30BUX .

Y KOHTEKCTI IHCTUTYIIHHUX Oap’€piB Ta CUCTEMHUX OOMEKEHb, 1110 BILIUBAIOThH
Ha Pe3yJbTaTUBHICTH AISNIBHOCTI OpraHiB (piHAHCOBOT pO3BIIKH B YKpaiHi, 0COOIUBOT
yBaru HaOyBae mnuTaHHS edexkTuBHOCTI JlepkaBHOT ciykOu  (h1HAHCOBOTO
MOHITOpUHTY YKpainu. MB®, y Mexax oOroBopeHHs yMOB HaJaHHA HACTYITHOTO
TpaHily (iHAHCOBOI MIATPUMKH, HArOJIOCHUB HA KPUTUYHO HU3BKINA €(PEeKTUBHOCTI
¢dbyukiionyBanns JlepxxdinmoniTopunry. MB® yike 4iTko Harossrae Ha MpOBEICHHI
1o cepeannu 2026 poky HE3aJeKHOTO ayAUTy AISUIBHOCTI IOTO OpPraHy Ta po3pooii
IJ1aHy ycyHeHHs HenodikiB. Kpim toro, no kinig Oepesns 2027 poky MB® ouikye
CYTTEBOTO MIABUINEHHS SKOCTI B3aemofii Jlep>k(iHMOHITOPUHTY 3 TMOAATKOBHMH,
MUTHUMH Ta MPAaBOOXOPOHHUMH opraHami. Lle Mae cratu HEOOXiTHOIO YMOBOIO IS
MOAAJBIIOT0 3MIIIHEHHS CHUCTEMH MPOTH/II BIIMUBAHHIO KOIITIB 1 (DiHAHCYBaHHIO
Tepopu3My B YkpaiHi[1].

Ha cxewmi 1. npencraBiieHO CTPYyKTYpHO-(YHKIIIOHATBHI 3aJIEKHOCTI Ta 3B’SI3KU
SIK1 BU3HAUAIOTh 3aBJaHHS Ta IHTEpEeCH AisIbHOCTI [lepkdi1HMOHITOpUHTY Y KpaiHH.

bayumo, 110 icHye nocuTh He30ajdaHCOBaHA B 3aralibHi cucTemi MyOJII4HOT
BJIAJAM B SIKIM MapIaMEeHT IMOBUHEH TpaTd KIIOYOBY POJI HOPMATHBHA 3aJI€XKHICTb
«epxdinmonitopunry» Bix KMYVY. Iammm kanamom ¢opmyBaHHS 3aco0iB
MIAMOPSIKYBaHHS IOTOYHUM 1€TepecaM BHKOHABYOI BIAJHM, a HE HE CTPATETYHUM
Jep>KaBHUM 1HTepecaM € (piHaHCOBA 3aJIEKHICTh: (D IHAHCYBAHHS IPOXOJIUTHY Yepes3
Miugin. e oqauM kaHATOM MIAMOPSAAKYBaHHS «/lepXK(p1HMOHITOPUHTYY» MOTOYHUM

1HTepecaM TMOCaJOBI[IB BUKOHABYOI BIAJU € KaJpoBa 3aJICKHICTh: MPU3HAYCHHS
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KEpIBHUIITBA 31MCHIOEThCS ypsAAOM 3a mogaHHAM MiHictpa ¢inaHciB. ToOTo,
ChOroJiHI «/lepK(IHMOHITOPUHT» K €IMHUN opraH, 10 o(iIiiHO BUKOHYE (YHKIIIT
¢dinacoBoi pO3BIIKM Ma€ JOCHUT (OpMalbHY OINEpaliiiHy aBTOHOMIIO, aie
IHCTUTYIIIHHO 3alUIIA€THCS B CHCTEMiI BHUKOHABUOi BIAIH, MO0 OOMEXye HOro

He3anexHicTh y po3yminHi FATF.

Cxema 1 - Iepapxisi Ta popmu 32/1€5KHOCTI B CUCTEMI

Kaomin — Mingin — depxdinmMoHiTOpUHT

®opma
PiBenn Opraun Ipukaagu MexaHizmiB
3aJ1€KHOCTI
YXBaJIl0€ NOCTAHOBH, 1[0 BU3HAYAIOTH CTATYC i
Kao6iner MinicTpiB
1 HopmaTuBHa ynkuii depxdinmoHiTopunry. 3aTBepaKye
Yxpainn
cTparerii y cdepi ¢piHaHCOBOr0 MOHITOPUHTY
DopmMye Ta KOHTPOJIIOE OI0IKETHI AaCUTHYBAHHSA
MinicTepcTBo dinanciB
2 ®dinaHCcoOBa 11t lep:k(piHMOHITOPUHTY . Y3roaKye (piHaHCOBI
Ykpainun
IUIAHU TA 3BITHICTH
Brocump nooanna uj000 Nnpu3Hav4eHHs1/3BiIbHEHHSA
MinicTepcTBo dinanciB
2 Kanposa kepiBHuKa Jlep:xkdinmonitopnury. Koopannye

Ykpainun
HisLJIBLHICTD CJIy:k0M Yepe3 MiHicTpa diHaHciB

Peanizye nep:xxaBHy moaituky y cdepi ¢pinancororo
Jdepxdinmonitopuar BuxonaBumii
3 MoHiTopuHry. Bukonye ¢pynkuii FIU: 36ip, ananis,
Yxpainn piBeHb
«nepenavy» indopmaii npo ¢inacoBi nopymenHsi

EdextuBHicTh cucremu (iHaHCOBOI pO3BIAKM YKpaiHW 3HAYHOK MIPOO
BU3HAYAETHCS IHCTUTYIINHOIO apXITEKTypor, y Mexax sakoi ¢ynkiionye FIU. Ha
piBH1 Kabinety MinicTpiB YKpaiHu KIIOUOBUM YMHHUKOM € HOPMATHBHA 3aJIEKHICTh
Jlep>kIHMOHITOPUHTY Bi YpsAAOBUX pimieHb. [lojgiTHYHA MIHJIUBICTh, 3MiHA
YPAIOBUX MPIOPUTETIB Ta HaAMIpHA LEHTpai3allis PeryIaTOPHUX MPOLECIB MOXKYTh
YHOBUIbHIOBAaTH pearyBaHHS Ha auHamiuHi (inancoBi 3arposu. MONEYVAL vy
cBoeMy 3BiTi (2022) Harosiomnrye, 1o MOJITUYHUA BIUIMB Ha HAIllOHAJIbHI OPTaHH
(biHaHCOBOI PO3BIAKHM € MOMIMPEHUM PU3MKOM Yy KpaiHaxX perioHy [2]. AHanoriuso,
FATF y «PexoMennaiii 29» migkpecitoe HEOOX1THICTh 3a0€3MeUeHHS «OoTneparinHol

aBTOHOMII Ta He3anexxHOoCTI» FIU sk KIIF04OoBO1 YMOBH iXHBOI pe3yJbTaTUBHOCTI [3].

Conference proceedings 247



The current stage of development of scientific and technological progress February 2026

B  VYkpaini o HOpMaTMBHI aKTH, 110 BHU3HA4YalOTh cTaryc 1 QyHKIIl
HepxdiHMOHITOpUHTY, yXBamowTbess Kabinerom MinicTpiB, 10 00’ €KTUBHO
00MexXye aBTOHOMHICTh cITy:k0u [4, 5].

Hpyruii pisenb — MinictepcTBo ¢iHaHCIB YKpainn — ¢opmye ¢GhiHAHCOBY Ta
KaJIpoBYy 3asiexkHICTh Jlepxkdinmonitopunry. DiHaHCOBA 3aJEKHICTh TPOSBISETHCS Y
ToMy, 10 MiH}piH BU3Ha4Yae 00cAT OIOKETHUX AaCUTHYBaHb, MOTOKYy€e (hiHAHCOBI
IJIaHW Ta 3BITHICTH cayxOu. MB® y TexHiuHoMy 3BiTI 100 Ykpainu (2023)
HaroJionrye Ha HeoOximHocTi moaepHizanii IT-indgpactpykTypu ykpaincekoi FIU, mo
HEMOXJIMBO 0e3 cTablIBbHOrO Ta JOCTaTHLOTO (piHaHCyBaHHS [6]. PaxyHkoBa manara
VYkpainun y 3BiTi Ne 14-2021 Ttakox (ikcye BuUTAIKK 3aTPUMOK (piHAHCYBaHHS
okpemux mporpam MiH(]iHy, IO MOXE HETAaTHBHO BIUIMBATH HA isUIbHICTH
crietiianizoBanux opraui [7]. Kagpoa 3anexHicTh B MiH(piHY CTBOPIOE J10aTKOBI
PU3MKHU: TpPU3HAUEHHS Ta  3BUIbHEHHS  KepiBHHUKA  JlepK(piHMOHITOPHUHTY
3MIACHIOETBCS 3a TonaHHAM MiHicTpa ¢iHAHCIB, 0[O0 MOTEHIINHHO BIAKPHUBAE
MOXIMBOCTI st mojiituaHoro BBy, FATF y cBoiit Metonosorii (2023) npsimo
3a3Hayvae, Mo KaJapoBa HE3AICKHICTh € KpUTHIHOIO YMOBOIo epextuBHOCTI FIU [8].

Ha BukonaBuomy piBHi Jlepk(DIHMOHITOPUHT CTUKAETHCS 3 HU3KOI CUCTEMHUX
OOMeXeHb, SKI 3HUXKYIOTh HOro 37aTHICTh €(QEKTUBHO BHUKOHYBaTH (YHKIIT
¢inancoBoi posBimku. MONEYVAL (2022) Bkazye Ha OOMEXEHHUH JOCTYII
ykpaincbkoi FIU 10 MUTHUX 1 TOJATKOBUX JaHUX Yy PEKUMI peaabHoro vacy [3], mo
YCKJIQJHIOE BUSIBICHHS CKIAIHUX TPAHCKOPAOHHUX cxeM. Mingin y Crparerii
po3BUTKY  (diHaHCcOBOro cektopy (2020-2025) Bu3Hae (parMeHTOBaAHICTh
iHpopMaIIiiHUX CcUCTeM, IO NEPEIIKO/HKAE IHTErpOBaHOMY aHami3y (IHAHCOBUX
noTokiB [9]. CeitoBumii 6ank y «Economic Update» (2023) 3a3nauae, mo micust 2022
POKY 00CST MIIO3pUIMX TpaH3akiik B YKpaiHi 3pic y 3—4 pasu, 0 CTBOPIOE PU3HK
nepeBanTaxeHHs FIU 3a ymoB oOmexxenux pecypcis [10].

[Hcturynitni  oOmexxeHHs  JlepK(pIHMOHITOPUHTY  TaKOXX  BKJIIOYAIOThH
BIJICYTHICTh TIOBHOBO)XEHb Ha TMPOBEICHHS CIIIYMX i Ta HEMOXJIUBICTh
CaMOCTIHHOTO OJIOKyBaHHS aKTHUBIB — IIi ()YHKIIi BUKOHYIOTh 1HIII OpraHd. 3aKOH

VYkpainu «IIpo dinancouit moHiTopuH» (2020) Bu3Hauae, mo FIU 3xaificHIoe nuiie
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aQHAJIITUYHY AISUIBHICTh, TEpeNarodyd MaTepiaaud J0 KOMIETEHTHHUX opraniB [12].
FATF y cBoixX OIlIHKax MiJAKPECIIOE, 1110 TaKa MOJC/Ib CTBOPIOE PUBHUK «PO3PUBY MIXK
aHAJIITUYHOIO Ta BUKOHaBUOI (QyHKHissMu» [3]. Kpim Toro, Egmont Group y cBoix
npuHnunax (2022) Harosomrye Ha HeoOXxigHoOCTi 3a0esnedeHHss FIU pocratHiM
piBHEM 1HCTUTYLIHHOI aBTOHOMII /111 BUKOHAHHS MI>KHApOJHUX 3000B’s13aub [11].

CucreMH1 pU3HKH, 110 BUIUTMBAIOTH 13 BEPTUKAIBHOT MOIENI MiANOPSIKYBaHHS,
MalTh KputuuHe 3HadeHHs y 2026-2030 pokax. MB® yxe pi3ko BHCIOBHB
3aHEMOKOEHHS HU3bKOIO edexkTuBHICTIO Jlepk(iHMOHITOpUHTY Ta BHUMAarae
IIPOBEJICHHSI HE3aJIEKHOI0 ayauTy A0 cepeaunu 2026 poky, a TaKoXK MOKpalleHHS
MDKBiZOM4YOi B3aemonii 1o Oepe3ns 2027 poky [12]. FATF nmocwitoe BUMOTH 0
KpaiH, 1110 1epedyBaroTh y 30H1 BUCOKUX pu3UKiB, a €C 04iKye MOBHOI IMIUIEMEHTAIT1
AMLDG6 [13]. ¥V noeananHi 31 3pOCTaHHAM TIHBOBUX (DIHAHCOBUX MOTOKIB YHACIIIOK
BIHM II€ CTBOPIOE HEOOXITHICTH TMOOKOI IHCTUTYIIHHOT MOJEpHI3aIlli CHCTeMH
(piHAHCOBOI PO3BIIKH.

TakuMm yMHOM, aHaNI3 MOKa3ye, M0 BepTUKaidbHa Mojelb «Kabmin — Mindin
—  JlepK(p1HMOHITOPUHT» (POPMYy€e KOMIUIEKC B3Aa€EMOIIOB’SI3aHUX PHU3HKIB, SKI
00MeKyIOTh e()eKTHBHICTh (hiHAHCOBOI PO3BifKU YKpaiHu. IXHe ycyHeHHs moTpebye
nocujieHHs1 1HCTUTYLIHHOI aBToHOMIT FIU, MopepHizamii iHpoOpMaIiiHUX CcHCTEM,
MOKpAIllEeHHs! MIDKBIIOMYOi B3a€MOJli Ta TMPHUBEACHHA HAI[IOHAJBHOI CHCTEMH
AML/CFT y noBny BianoBigHicth A0 ctanaapTiB FATF, €C ta OECD. 3 ornsay Ha
BUABIICHI 1HCTUTYIIIIHI OOMEXEHHS, (PyHKIIOHAIbHI PU3UKUA Ta 30BHILIHI BUMOTH
MDKHApOJHUX MapTHEPIB, JOLUUIBHUM € TMOCHUJICHHS IHCTUTYILINHOI CIPOMOKHOCTI,
HE3aJIE)KHOCTI Ta 00’€KTUBHOCTI Jlep»kaBHOi Ciy>KOM (IHAHCOBOIO MOHITOPUHTY
VYkpaiHu [K HallOHAJIBHOTO OpraHy (iHaHcoBoi po3Bigkd. OAHUM 13 HaANOUIBII
e(DeKTUBHUX MEXaHI3MIB 3a0€3MEeUeHHS TaKoi 1HCTUTYIIMHOI MOJEpHi3allii cTaHe
CTBOpeHHSI y cCTpykTypi BepxoBHoi Paaum  VYkpainm crmenianaizoBaHOTO
MapJIaMEHTCHKOTO KOMITETy «3 TuTaHb (PIHAHCOBOI PO3BIAKKM Ta CYKYITHOTO
Jep>kaBHOTO 00Opry YKpaiHu».

BucnoBku. CTBOpeHHsI HOBOTO crieniaiizoBaHoro komitety BPY «3 nurtanp

(1HaHCOBOI PO3BIIKH Ta CYKYITHOTO JIEPKABHOTO Oopry YKpaiHu» JO3BOIUTH:
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1.3a0e3neunTy  CUCTEMHH TapiJaMEHTChKUH KOHTPOJIb 32  JisSJIBHICTIO
HepxdiHMoHITOpUHTY, 10 Bianoigae pexoMenaamisM FATF mono HeoOXigHOCTI
3oBHImHBOro Harnsay 3a FIU; IligBuImuTH piBeHb 1HCTUTYIINHOI HE3a1eKHOCTI
(GiHaHCOBO1 PO3BIAKM BiJI OpraHiB BHKOHABUOi BJIaAH, IO 3MEHIIUTh PU3UKH
MOJIITUYHOTO BIUIMBY Ha KaJapoBi, ()IHAHCOBI Ta aHATITHYHI PIILICHHS;

2.CTBOPUTH MOCTIMHUI MEXaHI3M OIIHKH €(heKTHBHOCTI M1KBITOMYO0i B3a€MOIi1
JlepGiHMOHITOPUHTY 3 TOJATKOBUMH, MUTHHUMH Ta MPABOOXOPOHHUMH OpraHaMH,
o npsiMo BiamoBigae Bumoram MB® mono pedopmysanus cucremu AML/CFT;
3a0e3meunTH MapIaMEeHTCHKH KOHTPOJb 3a YIPAaBIIHHIM CYKYIHHM JIep>KaBHUM
O0oprom, MO0 € KPUTUYHO BAXKIMBUM Yy TIEPiOJ] BOEHHOTO Ta MIiCISIBOEHHOTO
BimHOBNeHHs; [limBUIMUTH TIPO30OPICTh, MIA3BITHICTH Ta JOBIPY 1 CYCHUIBCTBA
Ykpainu 1 MDKHapOJHUX JIOHOPIB A0 JAEp)KaBHOI MOJITUKK Yy cdepi (iHAHCOBOI

O€e3IIeKH.
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Xaprxiscokuu HayionanoHuu yHieepcumem imeni B. H. Kapasina,
matioan Ceoboou, 6, 61022, Xapxis, Yrpaina

Anomayia: Y cmammi po3enisinymo cekmop 00nomoz2u ik 00Ul i3 npiopumemnux ceKmopia y
nonimuyi €C cmocoéno Ykpainu, wo 3Haxooumvcs 6 ymosax 6iliHu. €8poneucvoKuil cow3s
NPOO0BHCYE HAOABAMU NPUXUCIIOK, MUMYACOBE HCUMJIO, COYIANbHY mMa 2pOouo8y O0ONOMO2Y
VKPAIHYAM. MIJICHAPOOHA Oonomoea Yxpaiwi nio uac GiuHU 30IUCHIOEMbCA 34  KilbKOMA
HanpAMKAMU: O00NOMO2a NPOOOGOJLYUMY MOBAPAMU  (2YMAHIMAPHA O0ONOMO2a), NOCMAYAHHS
MEeXHIUH020 030POEHHS, 00NOMO2a COYIATILHUMU NOCTyeAMU, OONOMo2d 68 emicpayii YKpaiHyis.
Ilpoepamu mnanpasneni ma adanmayiro 3axkonooaecmeéa €C HAYIOHATLHOMY 3AKOHOOABCMEBY;,
ni02omoeKy Kaopie 0epaHcasHoi ciyxcou y gionosionocmi cmanoapmam €C; po36yoosa 0epircasHux
incmumymis. Taxi xpainu, sk [lonvwa, Pymyuisa, Yeopwuna, Crosauuuna, Monoosa axmuero
HAOAmMob YMAHIMAPHY OONOMO2Y YKPAIHYAM ) 8ueisadi npooyKmie XapuyearHs, npeomemis 2icicHu
i nepwioi HeobxioHocmi, 00s2y. Oonum i3 6udié 308HiWHLOI donomoeu €C 8 yM08ax 60EHHO20
cmany Ha YKpaini € nonecwienHs miepayii HacenlenHs, CHAPOWeHHs NPAUl Wo00 NEePemuHy
KOPOOH).

Knwuosi cnoea: ocuosni Oonmopu 011 Yrpainu, pecyniosanHs HAOAHHS MIHCHAPOOHOL
oonomozu, oonomoza 8 cghepi Mmicpayii, OOKYMEeHMYBAHHA MA MOHIMOPUHE NOPYUEHD
MIAHCHAPOOHO20 2YMAHIMAPHO20 NPABA, BIlICbKOBA O0NOMO2a YKpaiHi 8 yMOBAX BiliHU.

Abstract: The article examines the aid sector as one of the priority sectors in the EU policy
towards Ukraine, which is in wartime. The European Union continues to provide shelter, temporary
housing, social and financial assistance to Ukrainians. International aid to Ukraine during the war
is provided in several areas: food aid (humanitarian aid), supply of technical weapons, assistance
with social services, assistance in the emigration of Ukrainians. The programs are aimed at
adapting EU legislation to national legislation; training civil service personnel in accordance with
EU standards, building state institutions. Countries such as Poland, Romania, Hungary, Slovakia,
Moldova actively provide humanitarian aid to Ukrainians in the form of food, hygiene and basic
necessities, and clothing. One of the types of EU external assistance in the context of martial law in
Ukraine is facilitating population migration and simplifying border crossing rules.

Keywords: main donors for Ukraine, regulation of international aid provision, assistance in
the field of migration, documentation and monitoring of violations of international humanitarian
law, military assistance to Ukraine in times of war.

3 mouatkoM 2022 poky morpeba YKpaiHM B MDKHApPOJHIA JOMOMO31 3pocia
[20mubKa! 3akaanKa ne onpenesena.].

OcnoBuumu noHopamu € arenuii OOH B VYkpaini, B Tomy uuncni, Doup
Hapononacenendss OOH (UNFPA/®H OOH), IIporpama Possutky OOH
(UNDP/ITPOOH), Ilporpama OOH Xinku (UN Women), Ynpasmiaas OOH 3
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nuTtaHb HapkoTukiB Ta 3io0unHHOCTI (UNODC), Chnumbna nporpama OOH 3
niaTpuMku potuaii BIJI/ CHI (UNAIDS), CeitoBuit bank (WB/CB), Mixxnapoana
¢inancoa kopmopauis (IFC), Mixnaponna opranizauis wirpamii (IOM/MOM),
Mixnaposana oprasxizaiis mpaiii (ILO/MOIT), AMepukaHcbKka areHiiisi Mi>KHapOIHOTO
po3Butky (USAID), HATO (NATO); Opranizaris 3 0e3meku Ta CiBpoOITHUIITBA B
€pponi — Koopaurarop mpoektiB OBCE B VYkpaini (OSCE/OBCE); pizHi
Omaromifini (oHIU, OKpemi JepkaBu Ta 00 €IHAHHS Jep)KaB TOIIO. 3 ycima
3a3HAYECHUMHU Cy0’ €KTamMu YKpaiHa Ma€ MiANUCaHl JOTOBOPH MPO JOMOMOTY abo
paMKOBi yroau [1Omuoka! 3aknaaka He onpeaeJieHa. |.

AKTHBHY T'yMaHITapHy JONOMOTY YKpaiHl 3 MOYaTKy BIMHU HaJaBaIM JEKUIbKa
MDKHApOJIHUX opraHizamii. Jumsauuii ¢pono OOH (FOHICE®) docmaense kpumuuno
sadicaugy eymanimapry oonomoz2y. Ocnosna mema Gouoy — 3axucm i niOmpumKa
oimeul. Hianonicmo FOHICE® @inancyemovca 3a paxyHok O1a200iliIHUX BHeCKi8
@izuunux ocib, nionpuemcms, ¢hondie ma ypsois. Benvka yacTrHa BaHTaXy — TOBapH
MEJIUYHOTO TPU3HAYEHHS: aKyIIepChKl Ta TirieHi4yHi Habopu, OWHTH, TIIFOKO3a,
1HGY31iHI Ta acmipalliiiHi MOMIHU, MOPTATUBHI PEECTPATOPH eIeKTpoKapaiorpadii,
OPTATUBHI anapaTy yIbTPa3ByKOBOI JiarHOCTUKM, MybCOKCUMETPH. IX pO3HOIiIATh
cepen 3akiadiB OXOpOHH 370poB’s. Ilaker momomorum TakoX BKIIOYAE MIKUIBbHI
HaOOpH, Tiri€eHIYH1 HAOOpH, MIATY3KH, BUCOKO MOKUBHE MEUMBO, MPOTEiH, MOPOIIOK,
MUJIO, AHTUCENTUKH, MUKHI 3aco0u Tomlo. Bxke ctanom Ha 17 Oepesnst 2022 p.
IOHICE® BignpaBuB 85 BaHTaxiBOK 13 858 TOHHAMU TOBapiB MepIIOi HEOOX1THOCTI
JUTSL MIATPUMKHU JITEH Ta CiMeW y 3pyHHOBaHIN BIMHOIO YKpaiHi Ta CyCiJIHIX KpaiHax.
3 Hux 78 BaHTaxiBOK Baroro moHaja 780 TOHH OyJiM BiAmpaBjeHl B YKpaiHy, pemira
7 — B cycigai kpaiau. ['ymanitapua momomora Big FOHICE® momomarae sikicHO Ta
MIBUAKO TOKPUTU TMOTpPeOH JIOAeH, SKI YEeKaloTh Ha MEAWYHY JONOMOTY YH
TIarHOCTUKY a0o0 3auImuiancs 0e3 JKUTTEBO HEoOXimHUX pedeit um mikiB. Hapasi
IOHICE® nanae rpomoBy AonoMory poauHaMm (y T. 4. NpUAOMHHM OaTbKaM Ta
O0aThbKaM-BUXOBATEJsAM) B YKpaiHi, K1 HaJeXaTh 10 OJIHIET 3 IBOX KAaTeropii: MaloTh
Tpoe€ 1 OuIbIe AiTedt 10 18 pokiB, 3 SKUX MPUHANMHI OJTHA AUTHHA HE JOCSTIA JIBOX

POKIB HA MOMEHT MOJaHHS 3asBKH; MalOTh JIBOE 1 Oliblie AiTed 10 18 pokiB, 3 SIKUX
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NpUHAWMHI OJIHA TUTUHA 3 IHBAIIAHICTIO.

Tpeba 3a3HaunTH, 1110 NPOLEC PEryJIIOBAHHS HAJaHHS MI)KHAPOJHOI J10MTOMOTHUB
CBITI B 3HAuUHIA MIpl HE € CaMOIUIMHHMM. bylio mpoBeneHo Kijlbka (opyMiB, siKi
chopmyBanu ab0 OHOBWJIM 3000B’sI3aHHS JIepKaB I10JI0 MiJABUIIEHHS €()EKTUBHOCTI
goromoru: MixkHapoAaHa KOH(GEpEeHLis 3 NHUTaHb (pIHAHCYBaHHA MAJsi PO3BUTKY,
MomnTteppericbkuii koncencyc (Monteppeii, Mekcuka 18-22 6epesns, 2002 p.). bynu
npoBezeHi: [lepmmii popyM BHCOKOrO piBHSA 3 MUTaHb TAPMOHI3Allll Ta Y3TOJKCHHS
T 010 MABUINIEHHST e(DEeKTUBHOCTI 30BHIMHAKOI jonomoru (PuMchbka nexmaparis,
Pum, Iramis, 24-25 mororo, 2003 p.); pyruit ¢hbopyM BHUCOKOro piBHS 3 MHUTaHb
3arajibHOro Mporpecy 1oao0 miaBuileHHs edekTuBHOCTI gonoMoru (Ilapusbka
nexnapauis, [apwxk, @panuig, 28 mororo — 2 Gepesns, 2005 p.); Tpetiit popym
BHCOKOTO PIiBHS 3 TMWUTaHb IIJBUIINCHHS €()EKTUBHOCTI 30BHINIHBOI JOMOMOTH
(Axkpcekuil TwuiaH i, Akkpa, ['ana, 4 Bepecus, 2008 p.); UerBeptuit dopym
BUCOKOTO PIBHS 3 TMHTAaHb MIABUIICHHS €(QEKTUBHOCTI 30BHINIHBOI JOTIOMOTH
(«ITaptHEpCcTBO Isi €(DEKTUBHOTO CIIBPOOITHUIITBA 3 METOK PO3BHUTKY», IlycaH,
[TiBnenna Kopes, 29 muctomana — 1 rpyans, 2011 p.).

BignoBimno g0 3aBmaHp [lapuspkoi  Aekiapanii MO0  MHiABUILECHHS
€(eKTUBHOCTI 30BHIIIHBOI JOMOMOTH, 10 SKOI YKpaiHa MpHeTHANACh 3TIHO 3
VYkazom Ilpesunenta Bim 19.04.2007 Ne 325/2007 «Ilpo mpuennanas Ykpainu 10
[Tapusbpkoi nexmnapariii 100 MiJABUIICHHS €(PEKTUBHOCTI 30BHINIHBOI JOTOMOTW,
KpaiHa-mapTHEp 3000B’S3y€ThCsl B3STH Ha ceOe MPOBIAHY pPOJIb Yy KOOPAMHYBaHHI
30BHIIIHBOI JOMOMOTH ¥ I1HIIMX PECYypcCiB Jisi PO3BUTKY Ha BCIX PIBHAX MiJ 4Yac
Jianory 3 kpaiHamu-goHopamu. 2020 p. 3a iHimiaTuBOW Ypsany Ykpainu, Oyio
cTBOpeHO Jlupekropar KoopAauHAIli MIKHAPOAHOI TEXHIYHOI JOMOMOTH TIpH
Cekperapiati Kabinery MiHicTpiB YKpaiHu, 110 BIJKPUBAE MOKIUBOCTI JJIsl OLIbII
KOOPAMHOBAHOI B3aeMOIii Mixk YpsmoM Ykpainu Ta mapTHepamu 3 po3Butky [

®opMOI0 JOMOMOTH B yMOBaX BOEHHOTO CTaHy MOXHA BBaXKaTH MIrpaliiHy
JOTIOMOTY, TOOTO CIpOIICHHS MpaBUJ MNEPEeTHUHY KOPJIOHY MIX YKpaiHOW Ta
KpaiHaMu €BponencbKoro cor3y. THMYacOBUHM 3aXHCT — L€ 3arajlbHOEBpPOINEHCHKA

nmporpamMa, HaJae€ThCs TEPMIHOM Ha OJIMH PiK 13 TTPaBOM ITPOJIOBXKEHHS Ha MEPioj] Bif
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6 MicsiB 10 1 poKy, SIKIIIO CUTyaIlisd B YKpaiHi He MOJIMIIHUThCS [S].
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Pucynoxk 1 - KinbkicTh rpoMaasin YKpaiHu, NPpUitHATHX KpaiHamu €C

3okpema, mpu B’i3mi y llomenry ckacoBaHO BHUMOTH MO0 TECTYBAaHHS 1
KapaHTUHY CTOCOBHO 0cCi0, siki mpuOyBarOTh 3 TEpPUTOPil YKpaiHHU, JO MOMEHTY
MPUUAHSTTS HOBUX pillieHb. PyMyHIsl Tako cTajia Iep>KaBoro, Ka MpuitMae O1KEHIIIB
3 YKpaiHu 3 mepumx JHIB TOBHOMACIITaAOHOTO BTOPrHEHHA. B KpaiHi 3aTBepIKeHMI
PSAI TIpoTpaM MATPUMKU ODKEHIIIB Ta 3ampoBaykKeHa colliajabHa Jornomora [7].

Y MonnoBy ykpaiHili TakoX MOXYThb B’iXaTh 0e3 Bi3H 13 OIOMETPUYHUM YU
3BHUYAHUM 3aKOPIAOHHUM IAcCMOPTOM SIK TYPUCTH, YH 13 OyIb-SKHMM YKpaiHCHKHM
JIOKYMEHTOM, 110 TIOCBITUY€E 0CO0Y, SIK O1’KEHIII.

[IpaBuna B’i3gy y CrnoBauyuumHy aHAJOTIYHI SIK 1 B TOMEPEAHBO PO3TISHYTI

KpaiHu 3a OyAb-SIKUM JOKYMEHTOM, II0 MOCBiuy€e 0coOy. Ilicns nepetuHy KOpaoHy
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KOXEH JKUTENb YKpaiHu OTpUMYyeE rymaHiTapHy gomomory. CnoBanpka PecrnyOoika
HaJa€e TpoMajsiHaM YKpaiHU Ta WICHaM iXHIX CIMEM TUMYacCOBUW MPUTYJOK, KU
BKJIIOYA€E TPOXKHUBAHHS, XapuyBaHHS, OXOPOHY 3/J0pOB’s, TIri€HIYHI MOTpedu Ta
JOCTYIl J0 pUHKY mpami. Takox gomomarae ykpainisimM YropmuHa. Ocobam, siki
npulyid Ha TEPUTOPII0 YTOPIIMHHU, HAAAETbCA THUMYACOBO JKUTJIO, XapuyBaHHS,
Oe3komToBHAa ©a3oBa Ta IIBUAKA MeAuuHa gomomora. IlpanesnamryBaHHs
B110YBa€ThCS 3a 3arajibHUMH IIPaBUJIAMHU, SIK1 MIOIMIUPIOIOTHCS Ha 1HO3eMIIIB. [1poisn y
TpaHCTOPTI B MicTi bymamemr fa1ist Takux oci0 € 6€3KOITOBHUM.

JIOKyMEeHTOM, IO pErIaMeHTyE€ HaJaHHS MIrpaliiiHoi JOMOMOru YKpaiHi
kpaiHamu €C € «Yrojma mpo acomiamiio MDK YKpaiHOW, 3 OJIHIE0 CTOPOHH, Ta
€pponeiicbkum Coro30M, €BpOINEHCHKUM CITIBTOBAPUCTBOM 3 aTOMHOI €Heprii 1
iXHIMU JepkaBaMHU-4JIieHaMH, 3 1HIIOI CTOpOHM» (7nara HaOpaHHS YWHHOCTI
01.09.2017) [6].

JIOKyMEHTYBaHHsI Ta MOHITOPUHI MOPYIIEHb MDKHAPOAHOTO T'yMaHITapHOTO
mpaBa IIOJ0 3aXUCTy IMBIIBHOTO HACEJICHHS IIiJI 4Yac 30pOHMHOr0 KOH(IIKTY B
VYkpaiHi 3O1HCHIOIOTH SIK Micli MDKHApOJHUX OpraHizauiii — Hampukian, Ie
MomnitopunroBa miciss Opranizamii O6’ennanux Hariii 3 npap moauHu B YKpaiHi,
CreuiansHa monitopunroBa wmicis OBCE B VYkpaini, Tak miknHapoguux HVYO.
MixHaponHi Ta  yKpaiHCbKI  HEypsiIOBI — oprasizamii, 110  3/1HCHIOIOTH
JOKYMEHTYBaHHSI Ta MOHITOpUHI mopyuieHb MITI miono 3axucty HMBIIBHOTO
HACEJICHHS MiJ Yac 30poitHoro koHQIKTy B YKpaiHi: Amnesty International, Human
Rights Watch, International Partnership for Human Rights (IPHR), Truth Hounds Ta
iH.; Koamimis mpaBo3zaxucHUX opradizamiii Ta iHimiatuB «CrpaBeqMBICTb 3apajau
mupy Ha Jlonb6aci», Ykpainceka ['enbCiHChbKa cIiika 3 MpaB JOAuHU, LleHTp
JOKYMEHTYBaHHS MOpPYLIEHb MpaB JIIOJUHU, XapKiBCbKa MpaBo3axucHa rpymna, ['O
«CX1THOYKpaiHChKHI LIEHTP TPOMAJChKUX 1HIIIaTUBY, «IIpaBo3axucHa ['pyna «Ciuy,
['pomanchkuii KOMITET 3aXHCTy KOHCTUTYIIHHHX IIpaB Ta CBOOOJ TpOMajsH,
Jlyrancekuit o0JacHUM MPaBO3axXUCHUM LIEHTP « AJIbTEpHATUBA» Ta 1HIIII.

BiiickkoBa momomora VYkpaiHi peryispHo HaaxoawTh Big Himeuuwnw,

Oinnauaii, Hinepnanais, Yexii, CILLIA. Hanpuknan, Himeuunna nepenaBaia Ykpaini

Conference proceedings 256



The current stage of development of scientific and technological progress February 2026

Ooenpuriacy JIjIsi peakTUBHOI cucTemMu 3aiamnoBoro Boraio MARS II; BenukoBaHTaxHI
Hamipnpudenu M1070 Oshkosh; aBromoOini ajis  TPUKOPAOHHOI — CITYXKOW;
HAaBaHTAXyBaui, TaHKW, 3amacHi dactuHu [4]. Y xoBTHi-muctomami 2022 p.
Hinepnannau, CIIA, Yexis Haganu 3Ha4y”Hy miarpuMky — 90 tankiB T-72. B cBoto
yepry, Kanaga Hagae netanpHy 30poto Ta Ooenpumnacy Ha NATPUMKY Y KpaiHH.

[lenTaron axkTHBHO JAomomarae YKpaiHi TeXHIKOW y Mexax IniniaTuBm
cnpusinas 0e3neni Ykpainu (USAID). ITaker BilicbKOBOI 10IIOMOTH, SIKUI HA/IA€
CHIA, BKjIKOYa€: BUCOKOMOOUTBHI apTunepiiceki pakeTHi cuctemu (HIMARS) ta
MOB'sI3aH1 3 HUMHU OO€rpuIiacu; OpOHhOBAHI BUCOKOMOOLTBbHI 0araToliiboBl KOJIICHI
maman (HMMWYV); taktruHi MammHu 111 OyKCUpyBaHHS 030pO€HHS; BAaHTaKIBKH
Ta IpUYEIH AJIS IEPEeBE3CHHS BAXXKOI TEXHIKU; pajapH A O€3MUIOTHUX JITAIbHUX
amapartiB; 0araToIliIbOBl pajapy; MPOTUOECHUIOTHI MOBITPSHI CHUCTEMHM; TaKTHYHI
3aXUIICHI CUCTEMH 3B'A3KY, CUCTEMHU CIIOCTEPEKEHHS Ta OINTHKA; OOJaAHAHHS IS
3HEIIKO/KEHHSI BUOYXOHEOE3NMEeUYHUX MPEAMETIB; OPOHEKMIIETH Ta 1HIIE MOJIHOBE
CHOPSJKEHHS; (DIHAHCYBAHHS HABYAHHS, OOCIIYTOBYBAHHS Ta MIATPUMKHU. 3arajioM y
2022 pori (mounnaroun 3 ciyns!) Crnomydeni [tatu Buginmumm Ykpaini 6imsbsko 16,9
MJIpJ 10apiB JOTIOMOTH y cdepl Oe3meKH.

dopmyBaHHS (BU3HAUYECHHA) MOTpeO — oCHOBHA (PyHKIs ['eHepanbpHoro mraly
30poiinux cun  Ykpainn. B 00miky MarepianbHO-TEXHIYHOI JOMOMOTH, SKa
HAJXOIUTh BiJ KpaiH-TIApTHEPiB, BIAIrPalOTh POJb TaKl KEpPiBHI JOKYMEHTH, SK:
Hakaz MOV Bixg 17.08.2017 Ne 440 «IIpo 3atBepmxeHHs [HCTpykuii 3 00miKy
BilicbKOBOro MaiiHa y 30poitHux Cuiax Ykpainuw» (31 3MmiHamu); Hakaz MOY Big
01.02.2018 Ne 37 «IIpo 3arBepmkeHHs [HCTpyKIii MPO oOpraHizaiiio 3aTydeHHS,
BUKOpPHUCTaHHA, 00iyiky Ta Mouitopunry MTJ[ B MOVY ta 3C Vkpainu» (3i
3MmiHaMH) [3].

BucHoBxku

Kpainu €sponeiicbkoro coro3y ta Cronyueni llltatn AMepuku HagalOTh Baromy
NIATPUMKY VYKpaiHi B yMoOBaxX BIMHH, MpPO 10 TOBOPUTH IXHS JOMOMOra
GiHAaHCOBUMH, MaTepialbHUMHU Ta TEXHIYHUMH pecypcaMu, MpOJOBOIbUYUMU

TOBapaMH 1 peyaMu MepIiioi HeoOX1THOCTI, BOJIOHTEPChKA TICUXOJIOTIYHA 1 FOpUIUYHA
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J0TMIOMOTa, TOCJIa0JIEHHS! BUMOT MIEPETUHY KOPOHIB TOLIO.

LleHTpasIbHUMH JOKYMEHTaMH Y KOOPIMHYBAaHHI 30BHIIIHBOI JOMOMOTH MIiX
VYkpainoto 1 kpainamu €Bpomeiicbkoro corozy 1 CHIA, e «Ilapusbka nexmaparis
IIO/I0 MiJBUIIEHHS €(QEeKTHBHOCTI 30BHIIIHBOI JIOMOMOTrH», 3akoH Ykpainu «IIpo
TYMaHITapHY JOTIOMOTY», « YT0/1a PO acoIiarito Mk YKpaiHot, 3 OJHIEI0 CTOPOHH,
ta €BponeiicbkuM Coro3oM, €BpONEHCHKUM CIIBTOBAPUCTBOM 3 aTOMHOI €Heprii i
iXHIMH JiepKaBaMU-4JICHAMH, 3 1HIIOT CTOPOHM». AKTUBHY JOTIOMOTY YKpaiHi BEAyTh

MDKHApOHI opraHizaiii Ta 1oHop, Taki, ak: OOH 1 ii migposninu, KOHICE®.
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Kornienko L.M.
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INTERACTIVE TECHNOLOGIES AS MEANS OF FORMATION
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Sergieieva V.

Philosophy
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Ostapenko S.A., Yahidka A.Yu.
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Udovichenko H M., Tkachenko K. V.

) ec/article/view/gec43-00-015
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Krasniuk S.O.
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METHODOLOGICAL AND PCTICAL FOUNDATIONS
OF DEVELOPING PHONETIC COMPETENCE IN FUTURE
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Antofiichuk A. M.

Legal and political sciences
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STANDARDS OF PROBATION IN CIVIL AND CRIMINAL
PROCEEDING: CRITICAL ANALYSIS OF JURIDICAL

CERTIFICATION
Jorovlea E.L., Codreanu A.V.
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ANALOGICAL ARGUMENT IN JURISPRUDENCE: THE
LIMITS AND LOGICAL VALIDITY OF THIS METHOD

Jorovlea E.L., Tudor Pascaneanu
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SYSTEMIC EFFECTIVENESS OF PUBLIC AUTHORITY AND
MANAGEMENT OF UKRAINE’S FINANCIAL STABILITY
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Shchurenko F. V.
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INTERNATIONAL ASSISTANCE TO UKRAINE IN 2022
Miroshnychenko V. V.
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