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Section: Art History and Literature

BIBJIHHUN TEKCT I XYJIOKHS IHTEPIIPETALIS B
OKPEMUX I'PABIOPAX ITUKJTY «AITIOKAJIIICUC»
AJIBBPEXTA JIIOPEPA

Bparycs IBan BiktopoBuu

KaHAuAaT QUI0JIOTTYHUX HAYK, JOIICHT,

noteHT kadeapu 00pa3oTBOPUOTO MUCTEITBA,

3aCTYITHHUK JIEKaHa 3 HAYKOBO-METOJIMYHOI Ta HABYAILHOT pOoO0TH
3aropiit Bikropis

3100yBa4 OCBiTH (MaricTp), 1a0opaHT

Kadenpa ob6pa3orBopyoro Mucrenrna

®dakynpTeT 00pPa30TBOPUOrO MUCTEITBA 1 AU3AHY

KuiBChbkHi1 CTOIMYHUM YHIBEPCUTET

imeH1 bopuca I'pinuenka, Kuis, Ykpaina

AKTyalbHICTh JOCTIIKEHHS allOKAIINITUYHOT TeMaTUKHA B MUCTENTB1 [IiBHIYHOTO
BinpomkeHHs: 3yMOBJIeHa HE3MIHHOIO MPHUCYTHICTIO B XPUCTUSHCHKIN KyIbTypi i1ei
OCTAaHHIX YaciB, sIKa CYMPOBOJXKYE JIIOJICTBO BiJ] MOMEHTY HamucaHHs OJKpOBEHHS
loanna borocnosa. BonHouac cam Oi0miifHMII TEKCT HAroJIonlye Ha HEMOXKIUBOCTI
BU3HAYCHHSI TOYHOI JAaTU KIHIS CBITY, IIO CIOHYKA€ JIIOJMHY TepeOyBaTh y CTaHi
MOCTIMHOI JyXOBHOI TOTOBHOCTI [2], MOpaJbHOTO BHOOpPY Ta BHYTPIIIHBOIO
caMoBJIocKOHaJIeHHS. CaMe 1151 HeBU3HAYCHICTh 1 BOJHOYAC HEMUHYUICTh bokoro cymy
dbopmyBaau OCOOJMBUN THUI PENITIMHOTO CBITOCHPUUHSTTS, KU 3HaXOJUB CBOE
BiTOOpaK€HHA y MHUCTENTBI pi3HUX IcTopuyHMX emnoX. Hampukinmi XV cromitts
amoKaJIINTUYHI HACTpoi HAOylIM OCOONHMBOI TOCTPOTH, IO OYyJIO TOB’SI3aHO fAK 13
HaOJIM>KEHHSIM HOBOTO CTOJITTS, Tak 1 3 TIMOOKUMM CYCHUIBHUMH Ta JTyXOBHHUMHU
3MIHaMHU.

Murtui IliBHIYHOTO BiApomkeHHs TOHKO BIUYBaJIM MEPEKUBAHHS CYyYaCHUKIB,
iXH1 cTpaxu, HaJli Ta peNiriiiHi O4iKyBaHHS, TPAaHC(HOPMYIOUH I HACTPOI Y XyHAOXKHI
o0Opa3u. AMOKaJIINTHYHI CIOKETHU CTaBaJld HE JIMIIE UTFOCTpaIliero 010I1IiTHOTO TEKCTY,
a i1 3ac000M OCMUCJICHHS €K3UCTEHIIIMHUX MUTaHb JIFOACHKOro OyTTs, 00poTHOU H00pa
1 3712 Ta IepcHeKTUBU craciHHg. OcoOnMBe MicIle cepell TAKUX TBOPIB MOCITA€ UK
«Anoxkanincucy Anbopexrta [{ropepa, y sskoMy MaicTep MO€AHAB IITMOOKY 0COOUCTY
pEINIriiHICTh, YBakHE npounTanHs CBaroro [lnchbma Ta HOBaTOPCHKI XyI0XKHI 3aCO0U
[iBHiunoro Bigpomkenus. Moro rpaBiopy € He IuIIe Bi3yalIbHUM IIEPEKa3oM MOl
OnxpoBenns loanna borocnoBa, a i BiZOOpa)XEHHSIM BHYTPILIHBOTO JTyXOBHOTO
JOCBIy JIFOJIMHU €TOXH, 1 TIParHeHHsI 3pO3YMITH CEHC ICTOpli Ta BJIACHE MICIIE B
00XKECTBEHHOMY 3aayMi. AHali3 OKpPEMHUX TBOPIB LHMKIY JO3BOJSE MPOCTEKUTH
OCOOJIMBOCT1 XYyIOKHBOI IHTEpIpeTaIlii 0101IiTHOTO TEKCTY Ta BUSIBUTHU, SIKUM YUHOM

10
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pEINIriiHi MepeXUBaHHA MUTIA W CYCHUILCTBA Oynu BTUICHI y Bi3yalbHIA MOBI
MUCTEIITBA.

bi6niiiauii Texct OnxkpoBenns loanna borocnoBa Mae yHiBepcanbHHI XapakTep,
OCKUTBKU KOKHE MOKOJIIHHS YUTAaviB 1 KOKHA OKpEMa JIIOJIMHA BIAKPUBAIOTH Y HHOMY
BJIACHHI TyXOBHHI TOCBIA Ta 0COOMCTUH CHEKTp cMUCHIB. BogHouac minmicHICTh fioro
OOroCI0BCHKOT KOHIIEMIIII Ta CUMBOJIIYHOT CHCTEMH 4acTO He mepeadadae JOBIILHUX
TIyMau€Hb, 30€piratouu €JHICTh OCHOBHUX 11€ XpUCTUSIHCHKOTO BUEHHS. CTBOPEHHSI
BI3yaJIbHOTO Py Ha OCHOBI TAKMX TEKCTIB BUMArae BiJl MUTIISI OCOOJIHMBOI 3BaKEHOCTI
# BOJHOYAC PINIYYOCTi, @K€ XYAOXKHSA IHTEpHpeTalis 3/aTHa 3pOoOUTH CKJIaJHI
o0pa3u 3pO3yMUTIIIMMU Ta AOCTYMHIIIUMHE JJIs1 LIMPOKOTO Koja risinadvis. [Ipore Bona
HEMUHYYE BTPYYAETHCS Y TOHKHUI MPOCTIp OCOOMCTOI B3aeMOIl JTIoAUHU 31 CBATUM
[lucbMOM, MPONMOHYIOUM NEBHUN CHOCIO MPOYUTAHHS W YACTKOBO CHPSIMOBYIOYH
1HIMBIAYyaIbHHUM TIpoliec ocMHCIeHHsT OIKPOBEHHS.

Hukn «Amnoxkamnincucy» OyB cTBopeHuil AnbOpexTom Jliopepom y 1mepiof
rMUOOKUX CYCIUIBHUX 1 JyXOBHUX 3MiH y €Bpomni HampukiHii XV CTOJITTS.
[locunenHs iHTepecy [0 pENTiiHUX MUTaHb, PO3BUTOK KHUTOJIPYKYBaHHS Ta
NOIIMPEHHS] TYMaHICTUYHUX 1€l copusuiii (OpPMYBaHHIO HOBOTO TIAXOAY JO
OCMHCIICHHS 01071HHUX TeKCTiB. BaXkiMBY poJib BiAIrpaiu Takox 0COOMCTI MOJOPOXKI
Hropepa no Iranii, 1e BiH 03HalIOMUBCS 3 TOCSTHEHHSIMA PEHECAHCHOTO MUCTEIITBA Ta
MPUHITUTIAMU TTOOYTOBH KOMITO3HITII.

AnpOpext /[opep CyTTEBO PpO3IIMPUB XYAOXKHI MOKIMBOCTI JI€PEBOPUTY,
NEPETBOPHUBIINA HOTO 3 PEMICHHYOTO CHOCO0y UTIOCTpYyBaHHS Ha CaMOCTIMHHI BUA
BHCOKOTO MUCTEIITBA. MaiicTep OCAT BUHATKOBOI JieTasi3allli 300pakeHHs, CKIaIHOT
IPOCTOPOBOI OpraHizamii KOMIIO3MIIII Ta BUpa3HOI Nepenayl €MOLIAHOIO CTaHy
TIePCOHAXKIB 3a JOMOMOTOKO JIiHil Ta KOHTPACTY CBITIOTiHI. MIOro rpaBlopH MO€IHYIOTh
CEpPEAHBOBIUHY CHUMBOJIIKY 3 PEHECAHCHUM MPArHEHHSIM [0 PEaJTICTUYHOCTI Ta
rapMOHIWHOI TOOYAOBH MPOCTOPY. 3aBIASKH IbOMY IHKIT «ATIOKATITNICUC)» CTaB
BOKJIMBUM €TarlOM PO3BUTKY €BPONEHCHKOI rpadiku Ta CIpaBUB 3HAYHUM BIUIMB Ha
M0/1aJIbIIIE MUCTEITBO APYKOBAHOTO 300pasKEeHHSI.

VY wmexax JochipkeHHs Oyae 31MCHEHO aHalli3 TPhOX TPaBIOp 13 IUKITY
«Anoxkanincucy AnsOpexta [ropepa, a came: «HoTupu BEpIIHUKU AMOKATITICUCYY,
«butBa apxanrena Muxaina 3 npakoHom» Ta «BaBunoncwka Omynnuiis». Bubip came
MX TBOPIB 3YMOBJICHHH THUM, IO BOHHM PEINPE3CHTYIOTh KIIOYOBI €Talu
aroOKaJIINITUYHOTO HApaTHUBY Ta BlI[06pa)Ka}OTB ueHTpaan XpI/ICTI/IHHCBKl ySIBJICHHS
npo Kapy, 60poTsOy 106pa i 371a Ta MaAiHHA IPiXOBHOTO CBITY. IXHiif aHai3 T03BOINTH
MPOCTEKUTU OCOOJIMBOCTI XYJOKHBOI 1HTEepHpeTalii 0i0J1HHOr0 TEKCTY, BUSIBUTH
CUMBOJIIYHUMA 3MICT OKPEMHUX KOMITO3HMIIA 1 BHU3HAYUTH CHENU(IKYy aBTOPCHKOTO
OaueHHs ecXaToJIOTYHOI MPOOIEMaTHKH.

['paBropa «HoTupy BEpIIHUKU ATIOKATITICUCY» € OJHICI0 3 HAUBIIOMIIIINX POOIT
nuKIy «Anokamncucy Anbbopexta Jliopepa Ta XyJOXKHIM BTUICHHSM TEKCTY
Onkposennst loanna borocnoBa (Onkp. 6:1-8). CroxeT noB’si3aHUM 13 BIAKPUTTIM
MEePIINX YOTUPHOX MedaTeld KHUTH JIOJI, TICTS YOTO Ha 3€MITIO CXOJISITh BEPITHUKH, SIKI
CUMBOJII3YIOTh 3aBOIOBAaHHS, BIHY, TOJIOJ 1 CMEPTh. Y XPUCTUSIHCHKIA TpaaMiii I

11
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o0pa3u TPAKTYIOThCS SK MPOSIBU 00KECTBEHHOTO CyAy HaJl JIFOJICTBOM 1 HaralyBaHHS
PO HEMUHYYICTh BIAMOBIAIBLHOCTI 32 3€MHE KUTTSI.

Kommo3swuiisi rpaBiopyu moOynoBaHa Ha CTPIMKOMY JiarOHaJbHOMY PYCl, IO
MTOCHJTIOE BIYYTTS HEBIIBOPOTHOCTI MO/ Ta HEMOMJIMBOCTI YHUKHYTH BU3SHAYEHOTO
boxxum 3amymom. BepiiHuku 3aiiMaroTh Maiike BeCh MPOCTIP apKyllla, 3MITalouu Ha
CBOEMY IUIAXY TMPEACTABHUKIB PI3HUX CYCHUIBHUX CTaHIB, IMiJKPECIIOI0YN
yHIBEpCalbHICTh BOXOro cyny Ta pIBHICTh YCIX JIOAEH Mepell BUIIOK BOJICIO.
JlnHaMmika KOMIIO3HMIIIT Ta HACHYCHICTh JICTaJe CTBOPIOIOTH €MOIIIMHE HAIPYKCHHS,
AKe Tepenae aTMocdepy anoKaIINTUYHOTO IPOPOLITBA.

Boanouac lropep He oOMexyeTbcs OyKBaJbHUM LIIOCTPYBaHHSAM O10J11HHOTO
TEKCTy, a HaJae anoKNNTHYHUM oOpa3zaMm riaubmoro (iiocodcbKOro 3MiCTy.
BepuiHuku nmocTaroTh He JIMIIE SIK HOCIi pyHHYBaHHS, a il SIK CKJ1a/10B1 00’KECTBEHHOTO
MOPSIZIKY, Y SIKOMY KpH3a CTa€ MepeayMOBOIO TyXOBHOI'O OYMILEHHS Ta MOJAJBIIOTO
OHOBJICHHS CBITY. Y XPHUCTHSHCBKIM Tpaauuii BUNpPOOYyBaHHSA 1 Kapu HEPIAKO
OCMUCIIOIOTBCA SIK 3aci0 MOJ0JaHHS MOPAJIbHOTO 3aHENa y Ta MOBEPHEHHS JIOAMHU
10 (yHIAMEHTAbHUX AYXOBHUX LiHHOCTeH. Came TOMYy amoKaJIiNTHYHI CHOKETH
30epiraloTb CBOIO AaKTYaJbHICTh y PIi3HI ICTOPUYHI €MOXH, HaO0yBalOUW HOBUX
aCoOIlIaTUBHUX MPOYUTAHb.

J1J1st cydacHOro YKpaiHChKOI'O CyCHUILCTBA 00pa3yd YOTUPHOX BEPIIHUKIB MOKYTh
COpUMMATUCS Kpi3b MPHU3MYy HEMIOAABHIX 1 TeMepilmmHiX mnoTpsciab. [lanmemis
KOPOHAaBIpycCy, MOBHOMAacuITabHa BiliHA, 3arpo3a T'YMaHITaApHUX KPHU3 1 PYHHYBaHHS
JIOTICTUYHUX CHCTEM, 10 TOTEHUIHHO MOXYTh CIIPHUYMHUTH HECTayy MPOOBOJILCTBA,
a TaKoX TMOCTIHHA MPHUCYTHICTh CMEPTI B CYCHUIBHOMY JOCBiZI (POpPMYIOTH HOBI
KOHTEKCTH OCMHUCJEHHs1 0i0miiiHoro HaparuBy. BojgHouac moniOHI iHTeprnperarii
MalTh CHMBOJIIYHUNA XapakTep 1 B1IOOPaKaIOTh MPAarHEHHS CYYacHOI JIOUMHU
CIIBBITHECTH BJIACHUM 1CTOPUYHHMI JOCBIJ 13 YHIBepcalbHUMH oOpazamu CBITOro
[TuceMma, a He OyKBaJbHE OTOTOKHEHHS KOHKPETHUX MO 13 amoKaJiNTUYHUMHU
MPOPOIITBAMHU.

['paBropa 1eMOHCTpY€ HOBATOPCHKUI MiAXI MUTLS A0 Bi3yalli3alii CakpaabHOro
TEKCTY, y IKOMY MO€AHYIOTbCS CEpeAHbOBIUHA CUMBOJIIKA Ta PEHECAHCHE MParHeHHsI
70 PEeaNiCTUYHOCTI ¥ TICHMXOJOTIYHOI BUPA3HOCTI 00pa3iB. 3aBASKM LbOMY TBIp
BUXOJUTH 32 MEX1 CBOI0 4acy ¥ 3aJIMIIAETHCS BIAKPUTUM IS HOBUX KYJbTYpPHHUX 1
JyXOBHUX MPOYUTaHb, 30€pirarour BOAHOYAC UTICHICTh XPUCTUSHCHKOT TpaIuIIii Ta ii
(dyHIaMEHTaIbHUX CMHUCIIIB.

I'paBropa «butBa apxanrena Mwuxaina 3 ApakOHOM» CTBOpPEHA 3a MOTHUBAMU
nBaHanuAToro po3auty Onkposenns loanna borocioBa, y sskoMy onucyerbest HeOecHa
OUTBa MK aHTEJIbCHKUM BOTHCTBOM Ta CHJIaMU 371a. ApxaHren Mwuxain mocrae sk
3aXUCHUK 00KECTBEHHOTO MOPSIIKY, 10 TIepeMarae IpaKkoHa, KU Y XpUCTUSHCHKIN
TpaaUIlii OTOTOXXHIOETHCS 13 CATAHOIO Ta YOCOOJIOE TPiX, CIOKYCY 1 xaoc. Lleit croxeT
€ OJIHUM 13 IIEHTPaJIbHUX 00pa3iB alOKAJIINTUYHOI CUMBOJIKH, a/)Ke YTBEPIKYE 17110
HEMUHYYOI IepeMoru 1o0pa Haj 3710M.

Kommoswuiiss  rpaBiopu  moOymoBaHa  Ha  PI3KOMY  MPOTHCTaBJICHHI
BIIOPSZIKOBAHOTO PYXy HEOECHOro BOIHCTBA Ta XaoTHYHMX (OpM JApakoHa 1
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neMoHIuHuX icToT. LleHTpanbpHe Miclie 3aiiMae mocTaTh apxaHreia Muxaina, sIKMi 13
MEYeM Yy pyKax 3aBJa€ BHUPIMIATIBHOTO yJapy CYyNpOTHUBHUKY. JlMHamika JiHIA Ta
CKJIaJHa OpraHi3allis MPOCTOPY CTBOPIOIOTH BIMUYTTS HAIPYKEHOi OOpPOTHOM, MO0
BUXOJUTHh 32 MEXI KOHKPETHOrO ICTOPUYHOTO 4Yacy i HaOyBa€ yHIBEpCAIbHOTO
AYXOBHOT'O 3HaYCHHSI.

Oco0nuMBICTIO XYJIOXKHBOTO pimeHHs J[fopepa € Mmoe€aHaHHS KOCMIYHOTO
MacmTady O010iiiHOI moxaili 3  JIeTaJbHUM 300pPaKEHHSIM  3€MHOr0  CBITY,
PO3TAIIOBAHOTO B HWIKHIA YaCTHUHI KOMITO3WINl. MUpHHI KpaeBUJ KOHTPACTy€E 3
HEOECHOI0 OWTBOIO, MIJKPECITIOIOYM HEPO3PUBHUN 3B’SI30K MIK JYXOBHUM 1
MaTepiaJbHUM BUMipaMu JIOACHKOro OyTTs. BogHouac crokeT 60poThOHM apxaHrena
Muxaina 3 npakoHOM 3aliMae IEeHTpaJibHEe Miclie B CTpyKTypi OnkpoBeHHs loanHa
borocnoBa, Haraayro4u, 10 HaBITh MICHS L1€1 IEPEMOTrH JIFOJACTBO 1€ MA€ MPOUTH
yepe3 MoJajblnl BUIPOOYBaHHSI Ta MOTpsciHHA. BizyansHa iHTepnperaris iopepa
nepeae He JIMINE 30BHIMIHIO O0poThOy no0pa 1 37a, a W 1€ BHYTPIIIHBOTO
JyXOBHOTO BUOOpY JIOMWHU. Y XPUCTUSHCHKOMY CBITOTJIS/II CIIPABXKHS TEepemMora
PO3MOYMHAETHCS B JIIOACBKOMY CEpIIi, 110 MEPETYKYEThCS 3 00pa3oM XpucTa, KU
CTOITh OLJIs1 IBEpEH 1 CTyKae, aje He MPUMYIIYe iX BITUMHITH. boxkecTBEeHHA BOJIA HE
nepeadavae CInoro MmiIKOPEHHs, a IPyHTY€EThCS Ha BUIBHOMY NMPUNHSATTI BIpH, JTFOOOBI
Ta YCBIIOMJICHOMY ITparHeHH1 JitoJuHu ctatu boxoro qutruHoro. Came 100pOBUIBHICTD
IIbOI0 BUOOPY HAJA€E TYXOBHOMY JKHTTIO OCOOJIMBOI IIHHOCTI Ta BU3HAYA€ MOPaTbHUN
3MICT aloKaJIINTUYHOTO HAPATHUBY.

Pazom 13 Tum OpkpoBenns loanna borocioBa yTBepkye 11€10 HEMUHYYOCTI
OCTaTOYHOTO TOPKECTBa 100pa Ta KapAWMHAIBHOIO OHOBJIEHHS CBITY HaIPHUKIHII
yaciB. 3HUIIEHHS 371a TIOCTA€ HE JIMINE SIK JyXOBHA KaTEropis, a il SK OCTaTO4YHe
BIJIHOBJICHHSI CIIPABEIIJIUBOTO MOPSAKY OYTTS, Y SAKOMY PYHHIBHI CHJIA BTPAydaloOTh
MOXJIMBICTh TTOJQJIBIIIOTO ICHYBaHHS.

['paBlopa «BaBuioHCbKka ONyAHULISD» TPYHTYETbCS Ha CIOKETI CIMHAALSATOTO
po3auty OpnkpoBennst loanna borocnmoBa, ae omMmcaHo XiHKY, IO CHIUTh Ha
0aratorojioBomMy 3Bipi Ta yOCOOJItO€ BelIMKEe MICTO BaBuioH. Y XpUCTUSHCBKIM
TpaauIIii 11ei 00pa3 TPAKTYETHCS SIK CUMBOJI JTyXOBHOT'O 3aHETa Ty, 36MHOT MOT'YTHOCTI,
sKa MPOTHUCTaBIIsIE ceOe bokoMy MOPsAKY, Ta HEMUHYYOCT1 IOKapaHHS 33 TPIXOBHICTb.
BonHouac 0Oararo3Ha4yHICTh alOKAIINTHYHOI CHMBOJIKH JIO3BOJISIE PO3IJISAATH
BaBuiioH He nuiie sik KOHKPETHUHN ICTOPUYHMIM 00pa3, a 1 SIK y3arajbHeHe YOCOOJIeHHS
MOpaJbHOI Jerpajaalii Ta COKyCH MaTepialbHIUMH OJaraMu.

VY cBoiit inTepnperaiii AnsopexT dropep 30epirac oCHOBHI ereMeHTH 010111 HOTO
TEKCTY, MPOTE HAJLJIS€ MEPCOHAXKIB PUCAMH, 3PO3YMUIMMHU Cy4YaCHUKaM KiHLS XV
cronitTs. [loctath OMynHUIN BUPIZHAETHCA PO3KIIMIHUM OISTOM Ta 30BHINIHBOIO
MpUBaOJIMBICTIO, 110 MiJICKIIOE KOHTPACT MK BUAMMOIO BEJIMYYIO Ta BHYTPIIIHHOIO
JTYXOBHOIO MOpOXKHEUer0. Takuii Xyn0oKHIM MPUHOM aKIEHTY€ yBary Ha OMaHIUBOCTI
3€MHO1 CJIaBH Ta MUHYIIOCT1 Oy/b-IKO1 BJIaJIM, SIKa BIJIJIATISIE€THCS B1J O0KECTBEHHUX
3acaj.

Kommo3suiiiiHe  pilieHHsT TpaBlOpyd  MIANOPAIKOBAHE  PO3KPUTTIO  171ei
NPUPEUEHOCT] T'PIXOBHOIO CBITY. bararoronoBuii 3Bip, Ha SIKOMY CHIUTH KIHKa,

13



Proceedings of the 5™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Innovative Solutions in Science: Balancing Theory and Practice"
557 SCIENCE SPAGE July 13-15, 2026, San Francisco, USA

CUMBOJII3y€ PYHHIBHI CHJIM, IO 3PEIITOI0 OOEPTAIOTHCA MPOTH BIACHOTO JIXKEpela
MOTYTHOCTI. J{fopep MaiicTepHO BUKOPHCTOBY€E KOHTPACT MK IEKOPATUBHICTIO 00pa3y
OJIyHUIT Ta 3arpO3JIMBOI0 €KCIpeci€r0 (aHTACTUYHOI ICTOTH, CTBOPIOIOYU BITUYTTS
BHYTPIIIHBOI HECTIMKOCTI ¥ HeMHHYy4Yoro kpaxy. IlomiOHe TpakTyBaHHsI BiAIOBiJIa€
XPUCTUSHCHKOMY PO3YMIHHIO TMMYAacOBOCTI 3€MHOTO OYTTS Ta BHILOCTI TyXOBHHUX
IHHOCTEMH.

I'paBropa «BaBuioHChKa ONyAHULIS» JEMOHCTPYE MParHeHHS MUTLS TMOETHATH
OykBajbHE TMPOYMTAHHA OIOMIHHOTO TEKCTy 3 HOro TIHOOKMM MOpajIbHO-
¢b110cO0(HCHKUM OCMUCIICHHSM. Y JyXOBHOMY BUMIpI LIel 00pa3 MO>KHA PO3TIIAIaTH SIK
CUMBOJI JDKECTIIBHOTH, SKa MOCTA€ 30BHINTHBO YCIIITHOK Ta 3TYPTOBAHOIO, MPOTE
BHYTpIIIHBO TPYHTYETHCS HA PO3MYCTi, JULEMIPCTBI Ta B3a€MHIM BUTOJI. 3aKOHU
boxoi Mopani B TakoMy CEpeJOBMINI MIAMIHSAIOTHCS BJIACHUMHU IpaBUJIaMU
CIIBICHYBaHHS, Jie¢ OCOOMCTa BIJIJIaHICTh OYJIy€ThCS HE Ha JIFOOOBI Ta MpaBii, a Ha
MPUHIUII B3aEMHOTO MOKPUBAHHS Tpixa il CIIyKIHHS TPUBATHUM IHTEpECAM.

Amnocron SkiB Haronomrye: «IIpemto6omii Ta mpenrobomiviku! Un sk BU HE 3HAETE,
10 JApy»x)0a 31 CBITOM € BopoxkHeuero nmpotu bora?» (Sk. 4:4). Came Tomy BaBuiioH y
XPUCTUSHCHKINA TPAIUIIil CUMBOJII3Y€E HE JIUIIIE 30BHIIIHIO MOTYTHICTh YW MaTepiaibHe
Onaromomnyyusi, a i TyXOBHHH CTaH JIOJIMHU, sIKa TOOPOBLILHO OOMpPAE KUTTS 1032
boxum 3akoHOM. I'pixX yacTo cipuilMaeTbes sIK MPUBAOIMBAa MOXKIUBICTH CAMOCTIHHO
BH3HAYaTH MEXI1 JO3BOJICHOTO, TOMY JIFOWHA HEPIJKO HE BiIUyBae IOTPeOH B
MOPATYHKY YW MOpPaJbHOMY OHOBJICHHI, BBa)KalOUM BJIACHUM BUOIP JOCTATHIM
BUIIPAB/IaHHIM CBOIX BUMHKIB.

3 mOrJIsAy XpUCTUSIHCHKOI CUMBOJIIKM JUSIBOJI TIOCTA€ SIK CWJIA, IO MparHe He
CIPaBXHbOI BIPHOCTI JIFOJIMHH, a ii AYXOBHOT'O MaJIHHS Ta CTpaxKaaHHA. ToMy coro3,
noOy/I0BaHUN Ha TPiXOBi, HE MOXXE OyTHM MIIIHUM 1 TapMOHIMHUM, OCKIIBKH HOTO
VYaCHUKM HE TMOB'sI3aHI B3a€EMHOIO JIOBIpOIO Ta JIIOOOB'I0, a JHILIE TUMYAacOBOIO
BUTOJI010. Y TpaBtopi lropepa 114 i1es 3HaXOAUTh BiIOOpaxkeHHsI B 00pa3i KIHKH, 1110
CHUJUTh Ha 0araTorojlOBOMY 3Bipi: 30BHIIIHS BEJIWY, PO3KIIIHUN OJIAT 1 CUMBOJIH
36MHOT'0 TaHYBaHHSI KOHTPACTYIOTh 13 TOTBOPHICTIO Ta arpECUBHICTIO ICTOTH, sIKa € ii
oroporo. barato romiiB 3Bipa MOXYTh CHpUUMATHCS SIK YOCOOJEHHS MHOKHHHOCTI
JIOJICBKUX MPUCTpACTEl, CylnepewInBUX Oa)kaHb 1 BHYTPIIIHBbOI PO3ABOEHOCTI, IO
HEMUHYYE TOPOKY€Ee KOH(IIKTH Ta B3aEMHY HEIOBIPY HaABITh YCEpEIWHI 30BHI
3rypToBaHoOi cruibHOTH. CBOOOMAa BUOOpY, JAapoBaHa JIOJWHI, INepeadadae TaKoK
TOTOBHICTh HECTH BIIMOBIJAIBHICT, 3a BIACHI pIIIEHHS, OJHAK caMe IIi€l
BIJINMOBIJIAJIbHOCTI YacTO MParHyTh YHUKHYTH Ti, XTO OOHWpae MUISX JTyXOBHOTO
KOMITPOMICY.

Jlo/1aTKOBOTO CHMBOJIIYHOTO 3HAYeHHS 00pa3 BaBunoHchKkoi OmyaHUII HAOyBae
y KOHTEKCTI CepeaHbOBIYHUX YABICHDb TPO CYyKKy0a SIK JEMOHIYHY ICTOTY, WIO
CTOKYIIA€ JIOJAUHY Yepe3 TUIeCHI Oa)kaHHS Ta MOCTYMOBO BigAalse€ ii BiJ] TyXOBHOTO
KUTTA. Xoya [[ropep OesmocepeqHbO HE OTOTOXKHIOE O10miitHUN o00pa3 13
JIEMOHOJIOTIYHUMH TIEPCOHAKaMU HAPOJIHOI Tpajauilii, OKpeMi pHUCH TpaBIOPH
JTO3BOJISIIOTH MPOBECTH MOI10H1 KyJIBTYpHI Mapaneni. BaxxauBoro 1eTamiro KOMITO3HIIIT
€ TMO€JIHAHHS TPUBAOIUBOCTI ILIEHTPAJIBLHOrO 00pa3y 3 BIAYYTTSIM MPUXOBAHOL
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HeOe3neku Ta npupedeHocTi. Jropep MITKPectoe, 10 30BHIMIHS TapMOHIS MOXeE
MPUXOBYBATU TIMOOKY BHYTPILIHIO KPU3Y: Y CEPEAOBHILI, /1€ MpaBaa MOCTYMAEThCS
MICIIEM JIMIIEMIPCTBY, @ MOPajbHI MPUHIUIKA 3aMIHIOIOTHCSI OCOOMCTOI0 BHUTOIOIO,
HEMUHYYEe BUHUKAIOTH BIACHI «1yJIW» SIK CHMBOJIHU 3pajy Ta pyHHYBaHHS CHUILHOTH
3cepenuuu. Came TOMY 3JI0 TOCTa€ HE SK CHJIA €IHAHHS, a SK YAHHUK MOCTIHHOTO
B3a€MHOI'O BIIUY’KEHHS, y SIKOMY KOKE€H YYaCHUK 3pEIITOI CTa€ 3apyYHHKOM
CTBOPEHOI HUM CHUCTEMH.

Takum ymHOM, TrpaBiopa [l1opepa BUXOIUTH 32 MEXI 1CTOPUYHOTO KOHTEKCTY
CBO€T 00U Ta 30epirae akTyaJbHICTD SIK XyJI0KHE BTIJICHHS MOCTIHHOTO MPOTUCTOSHHS
MK JyXOBHUMH i MaTepiaJbHUMH LIHHOCTSIMH, MK ITUPOIO BipOIO Ta ii 30BHIIIHBOIO
iMITaIli€r0, MiXK CBOOOJIOO JIFOACHKOI BOJII Ta BIAMOBIAAIBHICTIO 3a ii peasizalliio.
BizyanbHi 00pa3u BaBuiioHcbkoi 01y 1HMIL, 6araToroaoBoro 3Bipa Ta HABKOJIUIITHBOTO
MPOCTOPY MIACHIIOIOTh MOPaIbHO-(PUIOCOPCHKHUIT 3MICT TBOPY, Harajayloyu IMpo
MUHYIIICTh 36MHOi MOTYTHOCTI Ta HEMHUHYYICTh AYXOBHOTO BHOOpY, SKHIl MOCTa€e
nepe KOJKHOIO JIFOJIMHOIO 1 CyCHUTBCTBOM.

[IpoBeaeHe MOCHIIKEHHS  3aCBIQUMIIO, 110 OKPEMi TpaBOpU  ITUKITY
«Anokamincucy Ansopexta J{ropepa € He nuiie imrocTpaniasmu 10 OaxpoBeHHs loanna
BborocnoBa, a caMOCTIMHUME XyIOXKHIMU TBOpaMH, Yy SIKUX O10IMHMI TeKcT HaOyBae
HOBOT'O BI3yaJIbHOI'O Ta CHUMBOJIYHOrO 3BYy4aHHs. AHami3 koMmno3uuii «Yorupu
BEpIIHUKK Armokamincucy», «butBa apxanrena Muxaina 3 JIpakoHOM» Ta
«BaBuoHchKa Oy THUISD) TO3BOJIUB BUSIBUTH OCOOJIMBOCTI aBTOPCHKOTO OCMHUCIICHHS
aroOKaNIINTUYHUX 00pa3iB, iXHIO BIAMOBIAHICTh XPUCTUSHCHKINA TpaauLlii Ta BOAHOYAC
B1IOOpaKeHHS TyXOBHUX MEPEKUBAHb €MOXU KiHISI XV CTOMITTS.

OcoOnuBicTh XynoxHbo1 1HTeprpetanii OpkpoBeHHss loanna borociosa
AnsOpexTom JlropepoM Mosisirae y moeiHanH1 BIpHOCTI 01011HOMY MepIIoKEpeny 3
IHAUBIyaIbHUM TBOPUYMM OayeHHSIM MHUTLS. YHIBEPCAIBHICTh aANOKATINTHYHOIO
TEKCTY, SIKAW 3aJIMIIa€ MPOCTIP sl 0COOMCTOTO JYXOBHOTO MEPEKUBAHHS, BUMAarasa
B1JI XyJO’KHMKA 0COOJIMBOT BIJIMOBIIAILHOCTI M1/ Yac Woro Bizyanizaitii. Jlropep 3yMiB
30€eperTd IUTICHICTh XPUCTUSIHCHKOI CHUMBOJIKHM, BOJAHOYAC HAJUIMBIIM il pucamMu
Cy4acHO1 oMy JIHCHOCTI1, 3pOOUBIIN CKJIaJH1 OOTOCIOBCHKI 00pa3u 3p03yMITUMU Ta
€MOIIIITHO OJM3bKUMHU IIUPOKOMY KOJIY TJIs/1ayiB.
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ABSTRACT. In this article, we examine classes for prospective students in
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working on Hlibov’s fable «The Donkey and the Nightingale» with young people
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When considering the fable in the context of entrance exam preparation—and as
a means of assessing acting aptitude during the admissions process—it is essential to
clearly distinguish between the stages of gradual comprehension and the organic, visual
embodiment of the piece during the examination. Each individual piece presented at
the exam must reveal the applicant’s character: whether or not they possess the
qualities necessary to master the profession (theater and film actor).

In light of this, I would like to urge prospective students to realistically assess their
own psychophysical capabilities in order to achieve a successful outcome during
university admission. The art of acting is inextricably linked to the spoken word; therefore,
it is essential to understand that clarity of speech is of utmost importance. The absence of
speech impediments is an essential element of a future actor’s physical instrument.
Continuing the topic of speech, it is important to highlight the practice of articulation and
diaphragmatic breathing exercises; this facilitates clear pronunciation and, consequently,
helps to fully convey the depth of each individual thought within the work.

The fable encompasses the key elements needed to perform at your best within
this condensed scenario representing a real-life situation. Since an exam is a stressful
event—meaning the body must cope with uncomfortable conditions—in order to
achieve a positive outcome, we recommend working through the material consciously
and repeatedly, covering every aspect.
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The lesson should begin with identifying the subject of the work. It is important to
select a fable whose content aligns with the applicant’s social perspective. This specific
approach to selecting material will most fully reveal the meaning embedded by the author.
The relevance of the events depicted is also a significant factor when choosing the work.

Next, one should analyze the nature of the fable’s characters. Every skilled
fabulist draws the work’s characters directly from real life. As the characters interact
and influence one another, it is necessary to examine the piece by tracing the sequence
of events.It is necessary to identify the key and secondary events, the climactic shifts,
and the final points of emphasis. The more events the applicant enacts on stage, the
more vivid the visual imagery of the fable will be.

The next quality revealed by a piece of this kind is imagination. Can the applicant
portray the interaction between characters in a way that makes them distinct from one
another? Can the aspiring actor believe in the given circumstances deeply enough for
the admissions committee to perceive the character as a real-life figure?

A comprehensive analysis of all these elements—applied, for instance, to the text
of the fable «The Donkey and the Nightingale» by Leonid Hlibov—will give the
prospective student a chance to study at the university in their dream specialization:
theater and film acting.
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We recommend playing Frédéric Chopin’s famous «Waltz in F - moll» as background
music while working through the fable. This outstanding musical piece—resembling a
meditation or a free, improvisational narrative—will help the prospective student focus on
meaningfully experiencing the sequence of events in the fable and will facilitate the future
actor’s immersion in the plot’s given circumstances. [1, 2 ] The atmosphere created in the
hall through the use of the «Waltz» will heighten the emotional impact on the examination
board, underscore the fable’s moral, and prompt the listener to reflect on the dishonesty
prevalent in public life. Most importantly, the music will emphasize the work’s final
conclusion, thereby intensifying the climactic moment of the recitation.[3]

Since 2008, the author of this article has spent every spring preparing prospective
students for admission to the Karpenko-Karyi Kyiv National University of Theatre,
Cinema and Television.

A pianist and teacher, co-author of the article, she has studied and performed Frédéric
Chopin’s waltzes with students of the National Music Academy of Ukraine since 1998.

Below, in the list of sources, we provide links to listen to the fable and the waltz.
[4.,5].
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Introduction. The problem of visual perception of personality lies at the
intersection of cultural studies, social psychology, and semiotics, which necessitates
an interdisciplinary understanding of the mechanisms that shape first impressions.
Decorative cosmetics, as a cultural practice, have accompanied humanity for millennia,
yet their transformation from a ritual attribute into an instrument of everyday social
encoding occurred relatively recently. Color, as one of the oldest carriers of symbolic
meaning, retains the capacity to activate deep-seated associative responses in the
recipient regardless of cultural context. The visual presentation of the face in the
contemporary communicative environment has lost the characteristics of a purely
private aesthetic practice and has acquired the properties of a public message addressed
to a broad audience. Understanding the patterns by which color choices in makeup are
converted into stable social judgments makes it possible to deliberately shape one’s
own image in professional and interpersonal interaction. In the era of the “visual turn”
[1, 9] in contemporary culture, an individual’s appearance has become the dominant
source of primary information in the process of social interaction. Rapid digitalization
and the intensive growth of social media and media blogging extend these trends into
the global media space, turning visual image-construction technologies into an open
and highly interactive channel of communication. The need to study these processes
arises from the fact that contemporary society perceives the color parameters of
appearance at an unconscious level, converting them into stable social stereotypes and
behavioral responses.
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Thus, the scientific analysis of color semantics in makeup artistry is relevant to
understanding contemporary mechanisms of pragmatic image-making and social
positioning.

Despite the widespread practical use of decorative cosmetics in everyday and
professional communication, makeup artistry has long been treated in scholarly
discourse solely as an element of aesthetic correction rather than as a complex sign
system. This contradiction between the high pragmatic potential of color choices and
the absence of their comprehensive semiotic classification constitutes the theoretical
problem of the present study. Addressing this problem requires introducing and
codifying the following original terms:

1. Psychoarchitectonics of the face is the systemically organized perception of the
structural elements and proportions of the face, which is transformed under the
influence of artificial visual interventions.

2. Psychotectonics of the face is the recipient’s mental reconstruction of an
individual’s volitional, emotional, and intellectual characteristics based on contours,
light-shadow patterns, and the architecture of color contrasts.

Literature Review. The current state of scholarly development of this problem is
characterized by a shift in focus from general theories of perception to the applied
analysis of appearance-based codes. As W. J. T. Mitchell notes, visual images form an
independent system of meanings that actively constructs social reality [9]. This
researcher emphasizes the need for a critical analysis of visual codes as instruments of
ideological and sociocultural influence [9]. According to H. P. Chmil, the human face
functions as a specific cultural artifact that accumulates various semiotic procedures
[5]. This scholar argues that the architecture of the face serves as a perceptual
background on which new sociocultural signs are continuously formed [5].

Within the semantic space of makeup artistry, the human face emerges as a
complex anthropological “canvas” on which color choices function as perceptual signs
of nonverbal communication [2]. According to O. Hetman, thorough knowledge of the
twelve-part color wheel, the principles of contrast, and additive and subtractive mixing
models allows a specialist not merely to integrate artificial pigments flawlessly into an
individual’s natural coloring but also to construct a deliberate, socioculturally marked
visual text [2, p. 44]. In parallel, E. G. Nengsi and A. Azhar analyze nonverbal
communication through the lens of the fashion industry as a structured sign language
that reflects personality, social status, or local culture [10]. These scholars demonstrate
that millennials display their clothing styles and construct their public identity through
social media platforms [10].

Issues of makeup and masks have been examined in detail in domestic and
international studies in recent years. Malayrchuk’s K. research shows that makeup and
masks play an important role in the fashion industry, helping to enhance and transform
models’ appearance [3]. Specific examples demonstrate that a successful fashion
ensemble is a harmonious combination of clothing, accessories, and makeup [3].
Jonauskaite D. et al., however, investigate whether the associations between colors and
emotions observed in younger individuals also extend to older individuals [7]. The
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study results indicate parallels in color-emotion associations between younger and
older individuals, with subtle but significant age-related variations [7].

Trends in the functioning of color in media design also extend to individual style.
In particular, V. Mirzaei analyzes the relationship between design beauty and viewer
perception through a psychological explanation combined with experimental
evaluation [8]. The author demonstrates that people’s fundamental emotional
responses and cognitive processes are closely linked to color attributes [8].

Particular attention is drawn to the pragmatic aspects of impression manipulation.
Finally, as O. V. Proskuriakova notes, the contemporary practice of impression
formation in the public space undergoes substantial intertextual diffusion, integrating
visual codes from various screen arts [4]. The author argues that performers’ interactive
engagement with recipients through the broadcasting of behind-the-scenes stages of
image transformation optimizes psychological distance [4]. The study by M. Abid et
al. draws on impression management theory to examine how young consumers in a
socially restrictive society use fashion as a means of expressing identity while reducing
potential social risks [6]. The analysis identifies five bricolage practices: ideal
bricolage, accessorizing, customization, hybrid style, and assemblage [6].

Aim of the study - to substantiate the semantic space of color choices in makeup
artistry as a pragmatic tool for nonverbal communication and sociocultural impression
formation.

Object of the study — the process of nonverbal communication and impression
formation in the contemporary sociocultural space.

Subject of the study — the semantic space of color choices and the architectonics
of contrasts in makeup artistry as an appearance-based code.

Research objectives:

1. to identify the theoretical and methodological foundations for studying color
choices in makeup artistry as an uncodified sign system;

2. to classify the basic color codes according to their communicative function;

3. to empirically test the effect of contrast levels and color schemes on recipients’
perception of personality;

4. to outline the specific features of the functioning of the semantic space of color
under conditions of mediatization and digitalization.

The study procedure involved conducting a laboratory experiment to evaluate
visual stimuli using the semantic differential method (with 7-point rating scales
measuring the parameters of reliability, dominance, and social distance), as well as a
survey of participants to verify the data obtained. Statistical processing of the results
was carried out using Student’s t-test to compare independent samples.

The research material consisted of 12 standardized, high-quality digital
photographs of female and male models with a unified facial expression, onto which
different types of color choices (achromatic/nude code, radical red code, dark/deep
code) and levels of contrast were superimposed using a graphic editor.

The study sample was formed on a random basis and comprised 150 respondents
(75 women and 75 men) aged 18 to 45.
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Results. The study established that color in makeup functions as a stable sign-
symbol that directly transforms the psychoarchitectonics of the face. The results of the
experimental measurement of the perception of color codes are presented in Table 1.

Table 1 Perceptual Ratings of Makeup Color Codes (M £ SD, on a 7-point scale)

Color Code Reliability Dominance Social Distance
Achromatic/Nude 58+£04 3.1+£05 2.2+0.3
Radical Red 42+0.6 6.4+0.3 45+05
Dark/Deep 35+05 51+0.7 6.1+0.4

Note. M = mean; SD = standard deviation. Differences between the indicators are statistically
significant at p < 0.05.

The interpretation of the data presented in Table 1 makes it possible to state that
the achromatic and nude code (natural beige, pastel, and muted pink shades) records
the highest scores on the reliability scale (5.8 + 0.4). This color scheme minimizes
communicative distance (2.2 = 0.3), signaling a readiness for empathy, which makes it
a basic tool in business and diplomatic etiquette. The radical red code, in contrast,
demonstrates the maximum scores on the dominance scale (6.4 = 0.3). The use of pure
red on the lips focuses the recipient’s attention on the zone of verbal communication,
visually reinforcing the authority of each phrase spoken, although it can simultaneously
be interpreted as covert expansiveness.

The dark and deep code (wine, plum, graphite, and deep brown shades)
demonstrates the highest scores on social distance (6.1 £ 0.4). These shades encode
introversion and function as a visual barrier that establishes rigid boundaries around
the recipient’s personal space.

Impression formation in makeup also depends directly on the architecture of color
contrast. High color contrast (a radically light skin tone combined with graphic ultra-
black eyeliner and saturated lipstick) visually reconstructs the psychotectonics of the
face, making its features sharper and more resolute, which is necessary for constructing
the image of a dominant leader.

Low color contrast (soft blending, monochromatic schemes, tonal color
transitions) conveys softness, safety, and adaptability, which is optimal for professions
in the person-to-person sphere.

It has been established that a proportional ratio of active, chromatic zones to
neutral, achromatic zones in makeup, with an optimal ratio of 1 to 4, prevents visual
oversaturation and cognitive flatness in the recipient’s perception of the image.
Knowledge of the principles of simultaneous contrast and additive and subtractive
models allows a specialist to construct a deliberate sociocultural text. The use of deep
shades to intensify hollows and light nuances to reveal volume makes it possible to
correct facial relief, softening harsh angular features or sharpening rounded forms
according to the communicative context.

Within the public space, the choice of a specific color scheme becomes an integral
component of pragmatic image-making that shapes the audience’s interpretation of an
artist’s creative work. The use of the semantic space of color ensures the precise
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transmission of concepts, the emphasis of a work’s character, and the marking of stylistic
affiliation. Contemporary digitalization is transforming these trends, as performers’
interactive engagement with recipients through the broadcasting of color-focused master
classes creates an effect of participation by fans in constructing pop-culture aesthetics.

Conclusions. The theoretical and methodological foundations for studying color
choices in makeup artistry as an uncodified sign system have been identified.

The study substantiates that the semantic space of color choices in makeup
functions as a deliberate program of nonverbal projection of the individual into society,
in which the manipulation of color accents and contrast levels allows the subject to act
as a regulator of social interaction.

A direct correlation has been empirically demonstrated between color codes and
parameters of social perception: nude shades maximize the level of trust, red
determines the speaker’s dominance, and the dark color palette functions as a visual
barrier that increases social distance.

Prospects for further research lie in a detailed examination of cross-cultural
differences in the perception of makeup color codes, as well as in an analysis of the
transformation of appearance-based image under the influence of augmented reality
(AR) technologies and real-time digital filters.
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JIN3AWH BHYTPIINTHBOI'O CEPEJIOBHUIIIA
CYUACHUX MEJINYHUX 3AKJIAJIB TA
CTOMATOJIOTTYHUX KJIIHIK: IPUHIIUIIN
XYJIOKHBO-ITPOCTOPOBOI OPTAHIBAIUI TA
IT'YMAHI3ALII IHTEP'E€EPY

CimonoBa Okcana OJjiekcaHapiBHa

3100yBay BUIIIOI OCBITH OaKajJaBpChKOTO PIBHS

dakynbrer au3aiiny (rpyna b3/1C-22)

KuiBchbkuil HaIllOHATLHUNA YHIBEPCUTET TEXHOJIOTIN Ta JU3aliHy
Kuis, Ykpaina

HaykoBuii kepiBHUK:

Byarakosa Tersina BajsiepiiBHa

KaH/IWJIaT TEXHIYHUX HAYK, JTOICHT

AHoTanis. Y crarTi JOCHIIKEHO TEHJEHLIl au3aiiHy 1HTEp €piB 3aKiajiB
OXOpOHU 3JIOPOB’Sl 3 aKIEHTOM Ha CTOMAaToJIOTiuHMi cekTop. IIpoBeneHo
MOPIBHSUIbHUM aHali3 eproHOMIYHUX BUMOT Ta Oprasizaliii npeaMeTHO-IIPOCTOPOBOTO
CepellOBUINlA  3aralbHOMEIUYHUX 30H 1 KabOiHeTiB. BuzHaueHo mpuiiomu
JeMeInKaizalli mpocTopy, IHTerpallii CTaHIapTIB IHKIIO3UBHOCTI Ta CBITJIOAU3ANHY
JUTSI 3HIDKEHHS CTPECY BiABIAYyBayiB.

KirouoBi croBa: mu3aiin iHTEp'epy, MNPEIMETHO-TIPOCTOPOBE CEPEIOBHIIIE,
CTOMATOJIOTIYHI  KJIIHIKM, €proHomika MeOJiB, I1HKJIIO3UBHICTh  1HTEp'epy,
IeMequKai3alis, CBITJIOTEXHIYHAIN Jr3aliH.

Summary. The article explores trends in interior design for healthcare facilities,
focusing on the dental sector. A comparative analysis of ergonomic requirements and
object-spatial environment organization of general medical areas and dental offices
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was conducted. Techniques for space demedicalization, integration of inclusivity
standards, and light design to reduce visitor stress are determined.

Keywords: interior design, object-spatial environment, dental clinics, furniture
ergonomics, interior inclusivity, demedicalization, lighting design.

Beryn

AKTyanpHICTh TeMHU. [IpO€KTyBaHHS MEIUYHOTO MPOCTOPY TPUBAIUMA dYac
MIANOPSIIKOBYBAJIOCS CYTO TEXHOJIOTIYHIM Joriul caHiTapHux BuMor. CydacHa
napajurmMa Jau3aiHy cepeioBuina 0a3yeThCsl Ha JIFOJAMHOIEHTPOBAHOMY IIIXOI, e
1HTEp'ep € IHCTPYMEHTOM NCUXO0(]i310J0riyHOoi peadimiTaiii JOJUHU. Y KOHTEKCTI
CTOMATOJIOTIYHUX KITHIK, BIABITyBaHHS SIKUX IOB'S3aHE 3 BUCOKHUM DPIBHEM CTpECY,
poJib U3aifHepa € BHU3HAYAJIbHOW. 3aBlaHHsA (axiBIs ToJyisirae B TpaHchopmarlii
CTEpUJIBLHOTO 3aKjaJy B €CTeTUYHUM, Oe30ap'epHuid Ta KOM(OPTHUI MPOCTIp, LIO
BUMAara€ po3yMiHHSI €pPrOHOMIKM MeOJliB, 1HHOBAIlIMHUX MaTepialliB Ta CrHenuQiku
1HKEHEPHOT0 IHTErpyBaHHs 0€3 MOPYIIEHHS CaHITapHO-0Y1IBEIbHUX HOPM.

MeToro JOCHIIKEHHS € TOPIBHSUIBHUM —aHaji3 TPHHIUIIB  XYJA0KHbBO-
MIPOCTOPOBOI OpraHizallii iHTep'epiB 3araIbHOMEUIHUX Ta CTOMATOJIOTTUHHUX 3aKJIa/11B
g popmyBaHHA 6e30ap'epHOro Ta KOM(POPTHOTO CEPETOBUIIIA.

1. ®yHKIIOHATBHO-TIAHYBaJIbHA CTPYKTYpa IHTEP'€PIB: MOPIBHSILHUN aCIIEKT

[InanyBanbH1 pIIIEHHS MEIWYHUX I1HTEp'epiB periameHTyroTbesa Bumor JIBH
B.2.2-10:2022 «3aknaaum oxoponu 31m0poB's» [1]. TlpoTe BHyTpimHS CTpyKTypa
BEJIUKUX IIEHTPIB Ta CTOMATOJIOTIYHMX KIIHIK Ma€ CYTTEBI IUIAHU MPOCTOPY.
3aranbHOMEIUYHI 3aKjaJd XapaKTepU3yIOThCS BEJIMKOI IUIOIMICI0  XOJIB 1
pPO3ragy’KCHOK KOPUJIOPHOK CHCTEMOIO, TOIl SK CTOMATOJOTIUHI KJIIHIKU
noTpeOyroTh komnakTHOI Public Zone, ae peuemniis cymimieHa 13 3aTHILIHOIO 30HOIO
ouikyBaHHs. HopMaTuBHa 1uiomia 3BUYaHOTO KOHCYJBTaTUBHOTO KaOIHETY MOXKe
OyTHM MEHIIIOI 3a BIJICYTHOCTI MAacCHBHOTO OOJaJHAHHs, aje MiHIMaJbHa IUIONIA
CTOMATOJIONIYHOr0 KaOiHETY I/l 0OJJHy YCTAaHOBKY YiTKO 0OMEKEeHa i CTAHOBUTH 14 M2,
Judepeniiallis MOTOKIB y BETUKUX JIIKAPHAX 3a3BUYail BUKOHY€THCS BEPTUKAIBHO (I10
MoBepxax), TOAl K y CTOMATOJIOTil MOTOKH MAIlIEHTIB Ta MEPCOHANY 130JI0I0ThCS
TOPU30HTAJIBLHO HAa OOMEXEH1H IIIOII1, pO3AUIAI0UH KIIiHIKY Ha Public Zone ta Clinical
& Service Zone [1; 9].

VY npuBaTHUX CTOMATOJIOTISX JOIIHLHO MPOEKTYBATH TUIONLY KaOIHETY 13 3a1acom
(mo 17-18 M?), mo 3abe3neuye onTUMaNbHI pajaiycu a1 poboTu nepcoHany. Yucra
BHCOTA MPUMIIIEHDb (HE MEHIIE 2,8 M) TPOCKTYETHCS 3 YpaXyBaHHSM OITYCKY CTEJl Ha
200 MM 17151 TIOBITPOBOJIIB BEHTHJIALLI, 110 TApaHTy€ HOPMATUBHUN 00’ €M TOBITPS HE
mentie 12 M3 Ha ocoOy [9].

2. EproHoMika npeIMeTHOTO HalOBHEHHS Ta YHIBEPCAIbHUM TU3aiiH

Poboue miclie Jikaps 3arajgbHOI MPAKTUKH CKIIAJAETHCS IEPEBAKHO 3 MEOJIEBOTO
rapaitypa (CTUI, CTUIbIN, KyIIETKa), TOAl SK Y CTOMATOJIOTii TOJOBHUM SIPOM €
CTOMaToJIoTiyHa ycTaHoBKa. HaBkomo Heil opMmyeThest BiibHA 30Ha panaiycom 1,5-2,0
M 711 poOOTH 3a CHUCTEMOIO «B YOTHPU PYKH», a MIAKIIOYCHHS KOMYHIKAIIii
3MIMCHIOETHCS TPUXOBAHO B TOBIIII MIJJIOTH [7; 8].
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Peamizanis Bumor JIBH B.2.2-40:2018 «Iukmro3uBHICTE Oy/iBeNb 1 criopyi» [2]
OyliBeNlb Ha MPUHIUIIAX YHIBEPCAIBHOTO [U3aHY: B YCbOMY IMpPOCTOPl1 KIIHIKU
JIKBIZYIOTHCS TOPOTH, & TOKPUTTSI BUKOHYETHCSI 3 MATOBOI0 Kepamorpanity (R = 10).
[IuprHy IBEpHHUX MPOPI3IB y YHUCTOTI 3anpoekToBaHo He MeHuie 0,9 M. ['abaputu
caHBy31a I MaaoMoOinsHuX rpyn HaceneHnHs (MIH) craHoBiaTh He MeHmie 4 M2
g 3a0e3neueHHsl pajiyca po3Bopory Bizka Ha 180°. CTiHM TiACUIIOIOTHCA IS
MOHTaXy OIOPHMX MOPYYHIB, a IHTEP'ep 00JIaTHYETHCS BOJIOT03aXUIIEHOIO KHOIKOIO
BUKJIMKY TniepcoHany Ha BucoTi 0,6 M. [[ns cnabo30pux 3aCTOCOBYETHCS KOHTPACTHE
KOJIOPUCTHUYHE PIIlICHHS Ta TyO0JIFOBaHHS HaBiramii mpudrom bpaiins.

3. Crnenudika iH)KEHEPHO-TEXHOJIOTIYHOTO IHTETPYyBaHHS B IHTEp'ep

Cromaronoriuanii kabiHeT mnoOTpedye IHTerpaiii CKIaTHUX TEXHOJOTIYHUX
cucteM Oe3nocepeHLO B KOHCTPYKIIIT 1HTEp'epy:

o BeHTHIIAINIS: TPUTIMBHO-BUTSKHA BEHTWIALS — 3a0e3reduye  MiaBUIIEHY
KpaTHICTh OOMIHY MOBITPS (MPUILIIUB - 2, BUTSKKA - 3 00’ eMu Ha roanHy). CTBOpEHHS
«BIJI’€EMHOTO THUCKY» Yy JIKyBaJbHIA 30HI YHEMOXJIUBIIIOE TOLIMPEHHS MEIUYHHUX
3amaxiB 710 X0y [4].

« Bomonocrauannst Ta acmipaiis: nependadae (QuibTpaililo Ta aBTOHOMHE
nojaBaHHsa Bojau. [li1 yCTaHOBKOIO MOHTYETHCSI CEMapaTrop amajbraMi, a MHUMKH B
po6ouiii 30H1 00JIaTHYIOTHCSI OE3KOHTAKTHUM KEPYBaHHSIM.

o C1aboCTpyMHI CUCTEMH: Y MIKCTEILOBOMY MPOCTOP1 MPOKIAAAIOThCA Kabeni
LAN a4 BUBeIeHHsI pEHTT€H-3HIMKIB Ha MOHITOp Ou1s1 Kpicia. [HTep'ep ocHamyeTbes
aJIPECHOI0 TOXKEKHOI0 CUTHANI3aII€I0, OXOPOHHUMH JaTYMKaMu, mpuxoBaHuM [P-
BIJICOCTIOCTEPEIKEHHAM y MyOIIYHUX 30HaX Ta CHCTEMOIO BUKIHUKY 3 IHKJIFO3UBHOTO
caHBy3na [5; 6].

4. XynoKHbO-KOMITO3HITIIHI PIICHHS Ta JeMerKaizaris iHTep'epy

[acTpymMenTom (QopmyBaHHS KOMQOPTYy € JAeMenuKaiizaiis CcepeloBulna -
BIJIMOBa BIJ JIIKAPHAHOI €CTETHUKM Ha KOPUCTh MIHIMAII3MYy 3 €JE€MEHTaMu
6iodinbHOro au3zaiiny [10]. Bi3dyanbHOTO pO3IMIMPEHHS MTPOCTOPY JOCITAIOTh 32
JOTIOMOT'O0 TIHBOBUX MPOQUIIB HA CTEJN TA IJIIHTYCIB TPUXOBAHOI'O MOHTAXKY.

@inimHe 03100JIEHHS TOBEPXOHB YITKO TU(EPEHIIOETHCS 3a (yHKIIOHATEHUMHU
30Hamu KJiHiKUA. Y Public Zone crens Bukonyetbes 3 ['KJIB i3 naTekcHoro dap6oro
a00 y BUIJIA/II CBITJIOBUX €KPaHiB, CTIHA MOKPUBAIOTHCS IEKOPATUBHOIO IITYKATYPKOIO
3 JJakOM 4M akiieHTHUMH MJIdD-manensimMu, a mijajiora — MaTOBUM KEpaMOTPaHiTOM 31
CTiikor0 pereniiii 3 a”anoriyHoro marepiany. Y Clinical Zone 3acTOCOBYIOTH
Bostoroctivikuii ['KJIB 13 miniitaumu  LED-tipodinsmu, CTiHM Ha BCIO BHCOTY
OOJUILOBYIOTh BEJIMKO(POPMATHUM KEPAMOTPAHITOM JUJI YCYHEHHS KOJIpHUX
pediekciB, mimIOry poOsATh AHTUCTATUYHOIO, a MeOJi BHUTrOTOBISIFOTH 13 HPL-
MJIaCTUKY 31 CTUIBHUISIMM 3 KBapioBoro arjomepary. Y Service Zone
BUKOPUCTOBYIOThCSI BostorocTiiiki marepianu: I'KJIB 3 anturpudkoBoro (apboro Ha
CTeJ, KepaMOTpPaHIT Ha CTIHAX, MPOTHKOB3HE MOKpUTTA Ha mimIizi (R = 10) Ta
Bojioroctiikuii MJI® 18 mm 151 MeOeBUX MOYJIIB.

OcsaiTieHHs KabiHeTy 3a0e3Medye BUCOKHN 1HAEKC Koiboporepenadi (Ra = 90)
JUTSI TOYHOTO MiI00PY BIATIHKIB pecTaBpalriiaux matepiaiiB [3]. YV 30HI o4iKyBaHHS
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BUKOPUCTOBYIOTHCS TIJIBICHI JU3allHEPChKI CBITHJIBHUKH 3 TEIJIMM CIIEKTPOM CBITIIA,
AK1 (OPMYIOTh 3aTULIHY, TOMAIIIHIO aTMOC]epy.

BucnoBku

[IpoexTyBaHHs IHTEP'€PIB CTOMATOJIOTIYHOTO MPODUTIO HATICKUTH O KATEropii
MIJBUAIIECHOT TEXHOJOTIYHOT Ta €ProHOMIYHOI CKiIagHOCTi. KoMmMmakTHICTh 00'€KTiB
BUMarae (uUIrpaHHOrO KOMITOHYBaHHSI 1HXKEHEPHUX MEPEXK, TOTPUMAHHS BHUMOT
6e30ap'epnocti (JJBH B.2.2-40:2018) Ta po3Be/icHHS MOTOKIB HA OOMEXEHI1M TIOINII.
HaiiGinpimm  eheKTUBHUM  1HCTPYMEHTOM TOJIOJIAHHS  CTPECY €  KOHIICTIIis
neMenukaiizaiii mpocropy. [loeiHaHHS 3HOCOCTIMKUX MaTepialiB y JIIKyBaIbHIM 30H1
13 010()ITPHUMHU €JIeMEHTAaMU Ta M'SKMM OCBITJICHHSIM Y BXIJIHIA TpyMi J103BOJISIE
CTBOPUTH IHKJIIO3UBHE CEPEIOBHIIIE, 1110 BIATOBIA€E CAHITAPHO-0YM1BEILHUM HOpMaM
VYkpainu ta 3a0e3neuye ICUX0oJ0ryHui KOM(OPT JIFOIUHH.
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Abstract. The paper analyzes the processes of transporting and crushing rock mass
from an open-pit mine to a crushing-and-transfer complex. It is shown that the nature
of the dump-truck flow does not correspond to a Poisson distribution, indicating the
need to use simulation modeling for an adequate description of the system.

Keywords: material transportation, crushing, stochastic flow, Poisson process,
simulation modeling, dump trucks, CTC.

Introduction. The object of the study is the processes of material transportation
from an open-pit mine and its crushing in a crushing-and-transfer complex. When
formulating and solving optimization problems in control, these processes should, in
accordance with the systems approach, be considered in their interrelation. The
processes of material transportation are stochastic, and their characteristics determine
the class of the object model and the methods used to solve optimization problems. The
parameters of the random flow of material transported by road vehicles from the open
pit to the CTC were studied under the operating conditions of the Central Iron Ore
Enrichment Works (Central GOK).

Problem statement. The study considers a system for transporting rock mass from
an open-pit mine to a crushing-and-transfer complex (CTC) using dump trucks. It is
necessary to determine the statistical characteristics of the interarrival times of
vehicles, test the hypothesis that they follow an exponential distribution and,
consequently, determine whether the flow can be described as Poisson. If the
hypothesis is rejected, an alternative model must be developed that can adequately
reflect the real operating conditions of the transport system. The task is to build and
analyze a simulation model that accounts for the stochastic nature of the processes and
enables further optimization of the system.

Main content of the study. Under steady-state operating conditions, 100 intervals
between dump-truck arrivals were recorded. The data were grouped into intervals,
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frequencies were calculated, and the empirical distribution function (EDF) was
constructed. The parameter of the exponential distribution was estimated using:

k
~ 1 - 1
7\=T.X=—Zmifi.
X =

where x; is the midpoint of the interval, n; is the frequency.
The hypothesis was tested using the Kolmogorov criterion:

D, =sup | F,(x) — F(X; 7\) l,
X

During the hypothesis test, the observed value of the Kolmogorov statistic was
calculated as:

D =0.13

At the same time, for a sample size of n = 100 at the significance level a = 0.05,
the critical value is

Dgit = 0.096

Since D > D, the null hypothesis that the distribution follows an exponential
law was rejected.

This excess indicates that the empirical distribution function differs substantially
from the theoretical exponential distribution; therefore, the null hypothesis was
rejected. For visualization, a graph of the empirical distribution function (EDF) and the
theoretical exponential cumulative distribution function (CDF) was plotted below.
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Figure 1. Empirical distribution function (EDF) and theoretical exponential CDF

Conclusions. The study confirmed that the distribution of intervals between
unloading operations is not exponential and that the flow is not Poisson. This means
that using standard queueing-system models without accounting for the specific
features of the real process is incorrect. For studying the processes of material
transportation and processing, it is advisable to use universal methods based on
simulation modeling.
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Abstract

This study provides an overview of elicitation strategies used to enhance the in
vitro biosynthesis of monoterpenoid indole alkaloids (MIAs), particularly the
anticancer compounds vincristine and vinblastine, in Catharanthus roseus (L.) G. Don.
Because these pharmaceutically important metabolites occur at very low
concentrations in field-grown plants, alternative biotechnological production systems
have become increasingly important. The study summarizes the effects of different
elicitation approaches, including precursor feeding, biotic elicitation using endophytic
fungi, abiotic chemical elicitors, and nanomaterial-based elicitation, on alkaloid
accumulation in plant tissue cultures. These strategies activate plant defense-related
signaling pathways and regulate the expression of key genes involved in MIA
biosynthesis, leading to enhanced metabolite production [Pan et al., 2016; Jeyasri et
al., 2023]. The combined application of appropriate elicitors represents a promising
and sustainable approach for improving the in vitro production of valuable
chemotherapeutic alkaloids.

Keywords: Catharanthus roseus, in vitro culture, elicitation, monoterpenoid
indole alkaloids, nanoparticles, endophytic fungi, methyl jasmonate, vincristine,
vinblastine.

Introduction

Catharanthus roseus (L.) G. Don, a perennial medicinal plant belonging to the
Apocynaceae family, is one of the most important natural sources of MIAs. More than
130 structurally diverse MIAs have been identified in this species, including the
clinically important dimeric alkaloids vincristine and vinblastine, which are widely
used in the treatment of leukemia, lymphomas, and several solid tumors because of
their antimitotic activity [Pan et al., 2016].

Despite their considerable pharmaceutical importance, the natural accumulation
of vincristine and vinblastine in intact plants is extremely low, representing only about
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0.0005% of the plant dry weight. Consequently, commercial production based solely
on field cultivation requires large quantities of plant material and is associated with
high production costs, long cultivation periods, and considerable variability in alkaloid
content caused by environmental and genetic factors [Pan et al., 2016].

The structural complexity of dimeric MIAs also limits their large-scale chemical
synthesis, making alternative production strategies particularly attractive. Plant tissue
culture provides a controlled environment in which biomass can be propagated
independently of seasonal and environmental conditions. Various in vitro systems,
including callus, cell suspension, and hairy root cultures, have therefore been
investigated as potential platforms for the production of valuable secondary
metabolites [Pan et al., 2016].

However, dedifferentiated tissues cultivated in vitro often exhibit reduced
biosynthetic capacity because the expression of genes involved in specialized
metabolism is partially suppressed outside their native tissue context [Pan et al., 2016].
As a result, the concentrations of target alkaloids are frequently lower than those found
in intact plants, limiting the practical application of conventional tissue culture
techniques.

To overcome these limitations, elicitation has become one of the most widely
investigated approaches for enhancing secondary metabolite production in plant cell
cultures. Elicitors are biotic or abiotic factors that activate plant defense responses and
associated signaling pathways, leading to changes in gene expression and increased
biosynthesis of specialized metabolites [Pan et al., 2016, Jeyasri et al., 2023].
Depending on their mode of action, elicitors may include precursor compounds,
microbial-derived molecules, phytohormones, and engineered nanomaterials, each
influencing different regulatory levels of MIA biosynthesis.

Recent advances in plant biotechnology have demonstrated that combining
optimized in vitro culture systems with appropriate elicitation strategies can
substantially improve alkaloid accumulation while providing a more sustainable and
controllable alternative to conventional field cultivation. Consequently, elicitation has
become a key area of research aimed at improving the biotechnological production of
vincristine, vinblastine, and other pharmaceutically valuable MIAs.

Aim and Objectives

The aim of this study was to evaluate current elicitation strategies for enhancing
the in vitro biosynthesis of MIAs in C. roseus, with particular emphasis on the
production of the anticancer alkaloids vincristine and vinblastine.

To achieve this aim, the following objectives were established:

. to analyze the effects of precursor feeding on metabolic flux toward MIA
biosynthesis [Pan et al., 2016];

« to evaluate the influence of biotic elicitors, particularly endophytic fungi, on
alkaloid accumulation in in vitro cultures [Hemmati et al., 2020];

« to assess the role of abiotic chemical elicitors, including methyl jasmonate and
salicylic acid, in regulating genes involved in MIA biosynthesis [Pan et al., 2016,
Jeyasri et al., 2023];
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.to examine the application of engineered nanomaterials as elicitors for
improving alkaloid production in C. roseus cultures [Ghasempour et al., 2019, Fouad
et al., 2021, Akkara et al., 2025, Abed et al., 2023];

«to compare the reported effectiveness of different elicitation approaches and
identify their potential for the sustainable biotechnological production of
pharmaceutically valuable MIAs.

Results and Discussion

Biotic elicitation is based on the activation of plant defense mechanisms through
exposure to microorganisms or their metabolites. Among the investigated biotic
elicitors, endophytic fungi have attracted considerable attention because of their ability
to stimulate both biomass accumulation and secondary metabolite production in C.
roseus cultures [Pan et al., 2016, Hemmati et al., 2020].

Endophytic fungi establish close interactions with plant tissues and produce
signaling molecules that activate defense-related metabolic pathways without causing
severe cellular damage. As a result, cultured cells increase the synthesis of specialized
metabolites, including MIAs [Pan et al., 2016, Hemmati et al., 2020]. Hemmati et al.
demonstrated that treatment of embryogenic callus cultures with extracts of the
endophytic fungus Fusarium oxysporum significantly enhanced biomass growth and
increased vincristine and vinblastine accumulation by approximately 15.5% and
7.88%, respectively, compared with untreated cultures. These findings indicate that
fungal-derived elicitors can effectively stimulate alkaloid biosynthesis while
maintaining culture viability.

Among abiotic elicitors, methyl jasmonate (MeJA) and salicylic acid (SA) are the
most extensively studied signaling molecules involved in the regulation of plant
defense responses and secondary metabolism [Pan et al., 2016, Jeyasri et al., 2023].
Their application to in vitro cultures activates complex signaling networks that regulate
the expression of genes associated with MIA biosynthesis. Jasmonate signaling, in
particular, promotes the activity of transcription factors such as MYC2 and members
of the ORCA family, which subsequently induce the expression of key biosynthetic
genes, including TDC (tryptophan decarboxylase) and STR (strictosidine synthase).
The coordinated activation of these pathways enhances metabolic flux toward alkaloid
biosynthesis and contributes to increased accumulation of vincristine, vinblastine, and
related MIAs [Pan et al., 2016, Jeyasri et al., 2023].

Nanotechnology has recently emerged as a promising approach for improving
secondary metabolite production in medicinal plants. Metallic nanoparticles can
function as abiotic elicitors by inducing moderate oxidative stress, which activates
intracellular signaling pathways associated with plant defense responses [Fouad et al.,
2021, Abed et al., 2023]. Among the tested nanomaterials, silver nanoparticles
(AgNPs) have demonstrated significant potential for enhancing alkaloid accumulation
in C. roseus cultures [Fouad et al., 2021, Abed et al., 2023].

Treatment with AgNPs has been shown to increase the production of reactive
oxygen species (ROS), such as hydrogen peroxide, which act as secondary messengers
in stress signaling. This response activates mitogen-activated protein kinase (MAPK)
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pathways and upregulates genes involved in alkaloid biosynthesis, particularly
CrMPK3 and STR [Fouad et al., 2021]. Abed et al. (2023) reported that treatment with
1.0 mg/L AgNPs resulted in the highest accumulation of vincristine (0.736 mg/g dry
weight) and catharanthine (1.378 mg/g dry weight), whereas increasing the AgNP
concentration to 2.0 mg/L promoted the accumulation of vinblastine (0.949 mg/g dry
weight) and vindoline (1.30 mg/g dry weight) [Abed et al., 2023]. These results
demonstrate that the biological response depends on nanoparticle concentration and
that different doses may preferentially stimulate specific branches of the MIA
biosynthetic pathway.

Continued interest has also been directed toward carbon-based nanomaterials as
potential elicitors of secondary metabolism. Multi-walled carbon nanotubes
(MWCNTS) have been reported to influence plant growth, physiological responses,
and the expression of genes involved in alkaloid biosynthesis [Ghasempour et al.,
2019]. In C. roseus callus cultures, exposure to low concentrations of MWCNTs
markedly increased the expression of the DAT (deacetylvindoline-4-O-
acetyltransferase) gene, which catalyzes the final step of vindoline biosynthesis
[Ghasempour et al., 2019]. Since vindoline is an essential precursor for the formation
of dimeric alkaloids, enhanced DAT expression was accompanied by an approximately
1.7-fold increase in the total content of indole alkaloids compared with untreated
cultures [Ghasempour et al., 2019]. These findings suggest that carbon nanotubes may
represent an effective elicitation strategy for improving alkaloid production in vitro.

Recent studies have also explored the green synthesis of nanoparticles using plant
extracts as reducing and stabilizing agents. Akkara et al. (2025) synthesized iron oxide
nanoparticles (Fe203-NPs) using C. roseus extract and demonstrated that the resulting
biogenic nanoparticles exhibited enhanced antioxidant, antibacterial, and a-amylase
inhibitory activities compared with the crude plant extract [Akkara et al., 2025].
Although this study primarily evaluated the biological properties of the synthesized
nanoparticles rather than their direct elicitor activity in C. roseus cultures, it highlights
the potential of integrating green nanotechnology with plant biotechnology. Such
biogenic nanoparticles could serve as next-generation elicitors, combining elicitation
activity with inherent antioxidant or antimicrobial benefits.

Among the strategies reviewed, biotic elicitation using endophytic fungi (e.g., F.
oxysporum) appears to provide a balanced enhancement of both biomass and alkaloid
content, whereas chemical elicitors like MeJA offer more targeted regulation of
biosynthetic gene expression. Nanomaterial-based elicitation, particularly with
AgNPs, has yielded the highest reported absolute concentrations of vincristine and
vinblastine in some studies [Abed et al., 2023]. However, the optimal concentration
and exposure time remain highly variable and require careful optimization for each
culture system. The synergistic application of multiple elicitor types may represent a
future direction for maximizing MIA yields.
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Conclusions

The naturally low accumulation of vincristine and vinblastine in Catharanthus
roseus continues to represent a major challenge for their large-scale production,
highlighting the need for efficient biotechnological approaches. Plant tissue culture
provides a controlled platform for biomass propagation; however, achieving high
yields of monoterpenoid indole alkaloids requires the application of elicitation
strategies to stimulate specialized metabolic pathways.

The studies reviewed in this review demonstrate that different classes of elicitors
enhance alkaloid biosynthesis through distinct mechanisms. Biotic elicitors, including
endophytic fungi, activate plant defense responses that promote alkaloid accumulation.
Abiotic chemical elicitors, particularly methyl jasmonate and salicylic acid, regulate
the expression of key genes involved in MIA biosynthesis. In addition, nanomaterials
such as silver nanoparticles and multi-walled carbon nanotubes have shown
considerable potential for improving alkaloid production by modulating oxidative
stress responses and secondary metabolic pathways.

Overall, elicitation represents an effective strategy for increasing the in vitro
production of pharmaceutically valuable MIAs in C. roseus. Further optimization of
elicitor type, concentration, exposure time, and combinations of different elicitation
approaches may improve production efficiency and support the development of
sustainable biotechnological systems for the manufacture of important anticancer
alkaloids.
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The modern view of humus chemistry regards humic substances (HS) not as
macropolymeric structures but as dynamic supramolecular assemblies formed through
the spontaneous self-association of heterogeneous aliphatic and aromatic amphiphilic
molecules driven primarily by the Tanford hydrophobic effect and thermodynamic
stabilized by complementarity affinities and interaction energies via non-covalent
interactions (hydrogen bonding, water\ionic bridging, n—m stacking, n—-CH and
electrostatic interactions) [1-4]. These humic supramolecular assemblies in aqueous
media behave as dynamic, reversible dissipative molecular ensembles that
continuously assemble and disassemble in response to changes in solution chemistry
and environmental conditions, including concentration, pH, and ionic strength [3, 4].
Moreover, HS solutions can be regarded as highly dissipative colloid system exhibiting
multilevel spatiotemporal fractal self-organization that emerges from the continuous
self-assembly of a vast diversity of heterogeneous amphiphiles [4-6].

Molecular composition of soil (humeome) is self-organized in humic
superstructures of heterogenous amphiphilic molecules which self-assemble according
to their prevalent chemical affinities [1, 7]. The physical-chemical processes of
thermodynamical selection and stabilization of the humeome in supramolecular
structures clarifies (hydrophobic) humification as “the progressive accumulation of
hydrophobic moieties, whose recalcitrance to microbial degradation is due to their
thermodynamically driven separation from the aqueous medium.” [7]. These new view
of the soil humeome as a supramolecular association of small heterogeneous
amphiphilic molecules, induced to devise a new chemical identification of the soil
organic matter humeome due to advanced high-resolution analytical techniques, has
revealed thousands of structurally diverse biomolecules derived from the
biodegradation of organic material [8-10]. Nevertheless, selectivity and the numerous
equivocal peak assignments limit the processing and comparison of samples between
studies [9, 10]. Moreover, a quantitative framework capable of describing and
predicting the compositional dynamics of the soil humeome and explaining how its
self-organized (stabilized, reproduced) is maintained remains lacking and future
directions needed to improve humus chemistry [9, 10].
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The supramolecular organization of HS and humeome bears remarkable
similarities to primordial amphiphilic lipid assemblies described by the GARD
(Graded Autocatalytic Replication Domain) model, in which molecular
compartmentalization and compositional chemical specificity give rise to self-
propagating compositional states. The GARD model is a computational systems
chemistry framework developed to simulate the emergence of compositional self-
organizations of molecular assemblies in chaotic prebiotic soup of heterogeneous
amphiphiles [11, 12]. GARD demonstrating how differential catalytic interactions
among heterogeneous amphiphiles can generate stable compositional attractors
(composomes) capable of compositional self-reproduction.

Nanoscopic humic supramolecular assemblies and lipid micellar assemblies can
both be regarded as dissipative, non-equilibrium molecular systems composed of
heterogeneous amphiphiles stabilized by reciprocal affinities through non-covalent
Interaction that maintain their internal compositional organization through continuous
molecular exchange with the surrounding environment. This feature allows the concept
of stable compositional attractors to be extended to humic supramolecular assemblies
of the soil humeome through a modified affinity-GARD framework.

In the original GARD framework, nanoscopic lipid micelles preserve a
characteristic composition during growth through biased molecular accretion despite
continuous molecular turnover within a chemically heterogeneous environment. In the
present work, introduce a modified affinity-GARD framework in which catalytic
interactions are reinterpreted as thermodynamic intermolecular affinities driving
selective molecular recruitment. This reformulation enables the GARD formalism to
quantitatively model and to identification and prediction of thermodynamic
compositional attractors from the immense molecular diversity of the soil humeome.
Unlike the classical GARD model, in which composome persistence is maintained
through autocatalytic compositional replication, the persistence, growth, dynamics and
evolution of humic supramolecular assemblies are governed by thermodynamic
affinity-driven molecular accretion.

According to intermolecular interaction theory, molecular association is governed
by the balance between attractive and repulsive forces, whereas assembly stability
depends on intermolecular affinity and structural complementarity [13]. Within the
proposed affinity-GARD framework, thermodynamic affinity, primarily arising from
the Tanford hydrophobic effect, is regarded as the principal physicochemical driving
force governing supramolecular self-assembly, molecular accretion, and hydrophobic
humification of soil organic matter. Hydrophobic and amphiphilic molecules
spontaneously self-associate by affinities through the Tanford hydrophobic effect, an
entropy-driven process in which structured water lowers the free energy of the system,
producing thermodynamically stable yet compositionally heterogeneous
supramolecular domains from the vast of humeome diversity [7, 13].

The original metabolic GARD model kinetic equations describe biased molecular

accretion through mutually catalytic interactions, where catalytic coefficient p;;
quantifies the catalytic enhancement of incorporation of species 1 by species j [11, 12].
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In proposed modify affinity-GARD model, 3; is redefined as a thermodynamic affinity
coefficient, where by molecular accretion is governed by non-covalent intermolecular
affinities driven primarily by the Tanford hydrophobic effect and complemented by
hydrogen bonding, n—r stacking, and electrostatic interactions, rather than by catalytic
interactions. In this case GARD fitness landscape is reinterpreted not as catalytic
network efficiency, but as the integrated thermodynamic affinity coherence of a humic
compotype under supramolecular assembly of humeome amphiphile molecules.

This represents the mean intermolecular affinity of the ensemble and thus its
thermodynamic cohesion. Stable compotypes emerge as thermodynamically favored
supramolecular assemblies, where catalytic reaction may arise only secondarily under
favorable compositional conditions. It may provide a quantitative framework for
identifying and predicting humic compotypes within the diverse humeome through
affinity-driven compositional self-organization.

The aim of this study was to evaluate a conceptual affinity-GARD model for
identifying the spontaneous emergence of stable thermodynamic compositional
attractors of supramolecular assembles in a seven-class of soil humeome molecules.

The present affinity GARD model was numerically implemented in Python, with
the interaction matrix B redefined in terms of thermodynamic affinities. In modified
formulation, the interaction coefficient f; is redefined as a thermodynamic affinity
parameter representing the contribution of species j to the thermodynamic propensity
of incorporation of species i into the supramolecular assembly. The system is described
by a composition vector whose temporal evolution is governed by affinity-driven
accretion encoded in the modified B; matrix. This mean-field formulation avoids
explicit force fields, spatial discretization, and molecular dynamics simulations.

Hydrophobicity (y) and effective charge (q) were assigned as dimensionless
descriptors of seven representative humeome molecular classes (FA — C16 fatty acids;
ALIP — C8-C12 aliphatic acids; AROM - aromatic acids (ferulic, benzoic); LIP —
phospholipids; SRFA — fragments of Suwannee River fulvic acid; PHEN - phenolic
acids; QUIN — quinones). Hydrophobicity was estimated from normalized LogP values
of representative compounds (ChemSpider database), whereas effective charge was
estimated from the relative abundance of ionizable groups at circumneutral pH (6.5).

For each parameter set, five independent realizations were generated by stochastic
sampling of the B matrix. The resulting compotype distributions were used to estimate
variability and calculate Shannon compositional entropy (H) following the original
GARD methodology [11, 12]. Results are presented as mean = SD.

Table 1 presents the affinity matrix ; describing the thermodynamic interaction
network among classes of the humeome. Grey shading intensity is proportional to the
affinity coefficient (light = weak affinity, dark = strong affinity). The matrix reveals
pronounced heterogeneity of intermolecular affinities, indicating that molecular
recruitment is strongly composition-dependent rather than random.

The strongest self-affinity values occur for phospholipids (LIP-LIP, f = 95), fatty
acids (FA-FA, B = 90), and SRFA fragments (SRFA-SRFA, 3 = 85), demonstrating
that each class preferentially recruits molecules of its own type. Strong cross-affinities
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are also observed between aromatic components, particularly QUIN—PHEN (B = 95),
QUIN—AROM (B = 92), PHEN—AROM (B = 88), and AROM—QUIN (B = 90),
consistent with stabilization through n—m stacking and complementary aromatic
interactions. Likewise, lipid-related interactions (FA—LIP, = 85; LIP—>FA, B = 88)
exhibit high affinity, reflecting the dominant contribution of the Tanford hydrophobic
effect to amphiphilic self-assembly.

Table 1. Affinity Bjj matrix of molecular class species of soil humeome

SRFA

PHEN | 40 36
QUIN |58 50

* Row j = in-assembly species; Column i = accreting species

In contrast, interactions between highly charged SRFA fragments and
hydrophobic aliphatic components are characterized by the lowest affinity coefficients
(SRFA—LIP, B = 25; SRFA—ALIP, B = 28; SRFA—FA, B = 32), indicating
thermodynamic incompatibility between hydrophilic and hydrophobic molecular
domains. Intermediate B values (50-75) are predominantly associated with phenolic
acids and mixed aromatic—hydrophilic interactions, suggesting their role as molecular
bridges connecting different compositional domains.

Overall, the affinity matrix defines a heterogeneous thermodynamic landscape
containing several high-affinity regions corresponding to lipid, aromatic, balanced, and
SRFA-enriched compositional attractors. These affinity patterns provide the physical-
chemical basis for the spontaneous emergence of stable compotypes through
differential molecular accretion in the modified affinity-GARD model.

To evaluate the stability of compositional attractors, the relative abundance of
SRFA was progressively increased because SRFA represents the most highly charged
molecular class in the model. Increasing SRFA concentration imposed a systematic
electrostatic perturbation on the affinity landscape, resulting in pronounced changes in
compotype stability and diversity.

At low SRFA abundance (0,01 relative units), the system exhibited the greatest
compositional complexity, with three stable attractors comprising two lipid-dominated
compotypes and one balanced compotype. This state was characterized by the highest
thermodynamic cohesion (W = 74,3 + 3,8) and the highest Shannon entropy (H = 1,72
+ 0,09), indicating coexistence of multiple stable compositional states (table 2).
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Increasing SRFA to 0,1 reduced the number of attractors to two, while both
thermodynamic cohesion (W = 60,9 + 4,1) and compositional entropy (H=1,55+0,11)
declined. The affinity landscape consequently became less heterogeneous, and the lipid
compotype emerged as the dominant stable state. Further enrichment to 0,3 resulted in
a marked decrease in cohesion (W = 28,1 + 3,2) and entropy (H = 1,22 £ 0,08). Under
these conditions, the lipid compotype collapsed and the system shifted toward an
SRFA-dominated attractor, indicating that increasing SRFA progressively destabilizes
hydrophobic supramolecular organization.

Table 2. Progressive SRFA enrichment in humeome. W affinity cohesion function observed at
quasi-stationary; N = number of calculated compotype attractors detected; H — Shannon
compositional entropy

rela[lﬁlv{;ﬁgits N W £ SD H+ SD Compotypes dominant
0,01 3 74,3+ 3,8 1,72 £ 0,09 Balanced + Lipid x 2
0,1 2 60,9+ 4,1 1,55+0,11 Lipid
0,3 2 28,1+ 3,2 1,22 +0,08 SRFA (lipid collapse)

Overall, progressive SRFA enrichment simplified the affinity landscape by
reducing both the number of stable attractors and their thermodynamic cohesion. The
monotonic decline of W and H demonstrates a concentration-dependent transition from
a diverse, hydrophobically stabilized attractor landscape to a simplified SRFA-
dominated regime.

The present affinity-GARD model provides a quantitative description of this
process by representing intermolecular interactions through the affinity matrix f,
thereby linking molecular diversity with emergent supramolecular organization. The
affinity matrix defines a multidimensional thermodynamic landscape in which each
stable compotype corresponds to a local maximum of the cohesion function W. Rather
than describing the behavior of individual molecules, the model predicts the evolution
of ensemble composition toward thermodynamically favorable states. Consequently,
the remarkable persistence of humic supramolecular assemblies despite continuous
molecular turnover may be interpreted as attractor stability rather than molecular
permanence. Individual molecules continuously enter and leave the assemblies,
whereas the overall compositional state remains stable because the system repeatedly
converges toward the same affinity-defined attractor.

One of the most significant observations of the present simulations is the
progressive destabilization of hydrophobic compotypes following SRFA enrichment.
Increasing the concentration of highly charged fulvic-acid fragments systematically
reduced both the affinity cohesion function (W) and Shannon compositional entropy
while decreasing the number of stable attractors (table 2). Physicochemically,
progressive SRFA enrichment increases electrostatic interactions that oppose
hydrophobic association, thereby decreasing the thermodynamic cohesion of lipid-rich
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supramolecular assemblies. Consequently, the affinity landscape becomes
progressively simplified, ultimately favoring an SRFA-dominated attractor
accompanied by collapse of the lipid compotype. This result is consistent with the
general principles of colloid science and physical chemistry of hydrophobic colloids,
where increasing electrostatic repulsion reduces the stability of hydrophobically
associated molecular aggregates [14].

Within the proposed framework, humification can be interpreted as an attractor-
selection process occurring in an affinity landscape. As molecular composition changes
through biological transformation or environmental forcing, the system migrates
between alternative thermodynamically stable basins. Hydrophobic humification
therefore corresponds to progressive movement toward deeper attractor basins
characterized by greater thermodynamic cohesion and enrichment in hydrophobic
molecular components. Rather than representing the accumulation of specific
molecules, humification emerges as the stabilization of particular compositional states
generated by affinity-driven self-organization.

This interpretation also provides a possible explanation for the long-recognized
paradox of soil organic matter: simultaneous compositional variability and functional
stability [4, 7, 10]. Although the molecular composition of humeome continuously
changes through microbial activity, sorption, desorption, oxidation, and dissolution,
many bulk physicochemical properties remain comparatively stable [1, 7]. In the
present model, this apparent contradiction results naturally from attractor dynamics.
Numerous molecular combinations may converge toward the same thermodynamically
stable compotype, producing functional stability despite extensive molecular turnover.
Thus, compositional attractors provide a systems-level explanation for the persistence
of humus properties without requiring chemically invariant molecular structures.

Unlike the binary fission mechanism assumed in the original GARD model,
humic supramolecular assemblies undergo continuous aggregation and disaggregation
driven by environmental fluctuations. Because molecular retention depends on affinity
rather than random partitioning, disaggregation becomes a selective process in which
high-affinity core molecules remain associated whereas weakly connected peripheral
molecules are preferentially released. Such affinity-selective disaggregation provides
a physical-chemical plausible mechanism for maintaining compositional identity
during continuous molecular exchange and proposed the concept of dispersed
compositional memory in soil humeome. Compositional memory in molecular systems
measures how well a compartment’s specific chemical makeup is preserved and passed
down to new sub-compartments after mixing, fusion, or division events [15].

The present implementation represents the humeome by only seven molecular
classes and employs a conceptual affinity matrix rather than affinities derived directly
from experimental thermodynamic measurements or molecular simulations.
Environmental variables such as pH, ionic strength, temperature, polyvalent cations,
and mineral surfaces are likewise not explicitly incorporated. Future developments
should parameterize the affinity matrix using experimentally determined interaction
energies, molecular dynamics simulations or FTICR-MS-derived molecular
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descriptors while expanding the molecular representation to encompass hundreds or
thousands of molecular classes [7, 9, 10].

Despite these limitations, the modified affinity-GARD framework establishes a
quantitative theoretical foundation for describing humic supramolecular self-
organization in terms of thermodynamic compositional attractors. By replacing
catalytic interactions with affinity-driven molecular recruitment, the model
substantially broadens the applicability of GARD from prebiotic catalytic systems to
contemporary environmental molecular ecosystems. From the perspective of system
chemistry, the affinity-GARD model extends the concept of compositional attractors
beyond prebiotic protocells.

In this model, humification can interpreted as the movement of the humeome
through an affinity landscape toward deeper thermodynamic attractors characterized
by greater cohesion and enrichment in hydrophobic molecular components.
Consequently, the persistence of humic supramolecular assemblies arises from
attractor stability maintained by affinity-driven molecular accretion rather than from
the persistence of individual molecular species or catalytic replication. Future
developments integrating experimentally derived affinity parameters, molecular
simulations, and high-resolution molecular characterization may enable predictive
modeling of the dynamics, stability, and evolution of soil and aquatic organic matter
across diverse environmental conditions.
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Abstract

The increasing intensity of anthropogenic activities has become one of the major
drivers of ecological transformation, significantly affecting the structure, functioning,
and sustainability of natural ecosystems. The present study aimed to investigate the
adaptive potential of natural ecosystems under conditions of anthropogenic loading by
evaluating structural, functional, and bioecological indicators. A comprehensive
ecological approach integrating field observations, vegetation analysis, soil
investigations, physiological assessments, geographic information systems (GIS),
remote sensing techniques, and statistical analyses was employed to assess ecosystem
responses to different levels of environmental disturbance.

The results demonstrated that increasing anthropogenic loading caused significant
reductions in biodiversity, alterations in species composition, degradation of soil
quality, habitat fragmentation, and declines in ecosystem productivity. Physiological
and morphological adaptations observed in dominant plant species indicated the
activation of compensatory mechanisms that enhanced stress tolerance; however, these
responses were insufficient to completely offset the adverse effects of prolonged
environmental disturbance. Soil biological activity, microbial diversity, and nutrient
cycling efficiency were also substantially reduced in highly disturbed ecosystems,
reflecting a decline in ecosystem functioning and ecological resilience.

Statistical analyses revealed strong relationships between anthropogenic pressure
and major ecological indicators, confirming that biodiversity, soil quality, habitat
connectivity, and functional diversity are key determinants of ecosystem adaptive
potential. The findings indicate that ecosystems possessing higher biological diversity
and better ecological integrity exhibit greater resistance and resilience to environmental
stress than ecosystems exposed to long-term anthropogenic degradation.

The study emphasizes the importance of implementing integrated environmental
management strategies focused on biodiversity conservation, pollution control,
ecological restoration, sustainable land-use planning, and continuous environmental
monitoring. Strengthening the adaptive capacity of natural ecosystems is essential for
maintaining ecosystem services, mitigating the impacts of global environmental
change, and ensuring long-term ecological sustainability. The results contribute to the
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scientific understanding of ecosystem adaptation in the Anthropocene and provide
valuable information for future ecological research and evidence-based environmental
policy.

Keywords: adaptive potential, anthropogenic loading, natural ecosystems,
biodiversity, ecological resilience, ecosystem adaptation, environmental stress,
vegetation, soil quality, ecosystem functioning

Introduction

Natural ecosystems constitute highly organized, dynamic, and self-regulating
biological systems that maintain ecological equilibrium through complex interactions
among living organisms and the abiotic environment. The long-term sustainability of
these ecosystems depends on their ability to withstand, respond to, and recover from
environmental disturbances. This capacity, commonly referred to as adaptive potential,
has become one of the most significant research priorities in contemporary ecology due
to the unprecedented increase in anthropogenic pressures associated with rapid
industrialization, urbanization, agricultural intensification, resource exploitation, and
global climate change. Understanding the adaptive potential of natural ecosystems
under anthropogenic loading is fundamental for predicting ecosystem resilience,
preserving biodiversity, and developing effective strategies for sustainable
environmental management[1].

Anthropogenic loading encompasses the cumulative impact of human activities
that alter the structural and functional integrity of ecosystems. These impacts include
atmospheric pollution, contamination of soils and water bodies by heavy metals and
persistent organic pollutants, habitat fragmentation, deforestation, overgrazing,
intensive agriculture, mining activities, infrastructure development, excessive
recreational use, invasive species introduction, and greenhouse gas emissions. Unlike
natural disturbances, anthropogenic impacts often occur continuously, simultaneously,
and at intensities exceeding the natural adaptive capacity of ecosystems. Consequently,
ecosystems are subjected to multiple stressors that interact synergistically, producing
cumulative effects on biodiversity, ecosystem functioning, and ecological stability.

During the Anthropocene, human activities have become one of the dominant
forces shaping ecological processes at local, regional, and global scales. Anthropogenic
disturbances not only modify environmental conditions but also disrupt evolutionary
and ecological mechanisms that have developed over thousands of years. The
transformation of natural landscapes into agricultural lands, urban environments, and
industrial complexes has significantly altered species composition, ecological niches,
nutrient cycling, hydrological regimes, and energy flow. These changes reduce
ecosystem resilience and increase vulnerability to additional environmental stressors,
particularly those associated with global climate change.

Adaptive potential refers to the ability of ecosystems, populations, species, and
individual organisms to adjust their structural, physiological, genetic, biochemical, and
functional characteristics in response to changing environmental conditions while
maintaining ecosystem integrity and essential ecological functions. This adaptive
capacity is determined by numerous interrelated factors, including species diversity,
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genetic variability, ecological plasticity, habitat heterogeneity, functional redundancy,
trophic complexity, ecological connectivity, and the intensity and duration of
environmental disturbances. Ecosystems possessing high adaptive potential generally
demonstrate greater resistance to environmental stress, faster recovery following
disturbance, and improved long-term sustainability[2].

The concept of ecosystem adaptation extends beyond simple resistance to
disturbance. Ecological adaptation involves continuous adjustments in species
interactions, population dynamics, nutrient cycling, primary productivity,
decomposition processes, microbial activity, and energy transfer. These adaptive
responses occur across multiple levels of biological organization, ranging from
molecular and physiological modifications within individual organisms to large-scale
changes in community composition and ecosystem functioning. Consequently,
evaluating adaptive potential requires an integrated ecological approach that combines
biological, chemical, physical, and landscape-level indicators.

Biodiversity represents one of the principal determinants of ecosystem adaptive
potential. Species-rich ecosystems generally exhibit greater functional diversity,
ecological redundancy, and response diversity, allowing ecological processes to
continue despite environmental perturbations. Functional redundancy enables multiple
species performing similar ecological roles to compensate for the loss or decline of
sensitive species, thereby enhancing ecosystem resilience. Genetic diversity within
populations further contributes to adaptive capacity by increasing the probability that
individuals possess traits suitable for surviving changing environmental conditions.

Anthropogenic loading affects ecosystem adaptation through numerous direct and
indirect mechanisms. Atmospheric pollutants such as sulfur dioxide, nitrogen oxides,
ozone, particulate matter, and volatile organic compounds negatively influence plant
physiology, photosynthesis, respiration, and reproductive success. Soil contamination
by heavy metals—including lead, cadmium, mercury, chromium, nickel, arsenic,
copper, and zinc—alters microbial communities, inhibits enzymatic activity, disrupts
nutrient availability, and reduces plant growth. Similarly, water pollution caused by
industrial discharges, agricultural runoff, and municipal wastewater affects aquatic
biodiversity, dissolved oxygen concentrations, nutrient balance, and food web
dynamics[3].

Climate change further amplifies anthropogenic loading by increasing
environmental variability and the frequency of extreme climatic events. Rising
temperatures, altered precipitation patterns, prolonged droughts, floods, heat waves,
and increased wildfire occurrence impose additional stress on natural ecosystems.
These climate-related pressures frequently interact with pollution and habitat
degradation, producing cumulative effects that exceed ecosystem recovery thresholds.
Consequently, understanding adaptive mechanisms under multiple stressors has
become increasingly important for predicting future ecosystem responses.

Vegetation constitutes one of the most sensitive indicators of ecosystem
adaptation. Plant communities rapidly respond to environmental disturbances through
changes in species composition, phenological development, productivity,

47



Proceedings of the 5™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Innovative Solutions in Science: Balancing Theory and Practice"
57 SCIENCE SPACE July 13-15, 2026, San Francisco, USA

physiological processes, reproductive strategies, and morphological characteristics.
Alterations in vegetation structure influence habitat quality, carbon sequestration,
nutrient cycling, soil stabilization, and hydrological regulation. Therefore,
bioecological studies of vegetation provide valuable information regarding ecosystem
health and adaptive capacity under anthropogenic pressure.

Soil ecosystems play an equally important role in determining adaptive potential.
Soil microorganisms, fungi, invertebrates, and plant roots regulate decomposition,
nutrient mineralization, organic matter accumulation, carbon storage, and
biogeochemical cycling. Anthropogenic disturbances frequently reduce microbial
diversity, alter soil enzyme activity, increase contamination levels, and degrade
physical soil properties. Such changes compromise ecosystem productivity and reduce
resilience against future disturbances. Consequently, soil biological indicators have
become widely recognized as reliable measures of ecosystem adaptation[4].

Ecological indicators serve as essential tools for assessing adaptive potential.
These indicators include species richness, diversity indices, population structure,
physiological biomarkers, chlorophyll content, photosynthetic efficiency, antioxidant
enzyme activity, soil microbial biomass, enzymatic activity, organic carbon
concentration, ecosystem productivity, trophic interactions, landscape fragmentation,
and ecological connectivity. Integrating multiple indicators provides a comprehensive
understanding of ecosystem responses to anthropogenic loading and facilitates early
detection of ecological degradation before irreversible damage occurs.

Landscape ecology has substantially advanced the understanding of ecosystem
adaptation by emphasizing the importance of spatial heterogeneity and habitat
connectivity. Fragmentation caused by roads, urban development, agricultural
expansion, and industrial infrastructure isolates populations, restricts gene flow,
reduces dispersal opportunities, and limits ecological resilience. Conversely,
maintaining ecological corridors and preserving landscape connectivity enhances
biodiversity conservation, facilitates species migration, and supports long-term
adaptive processes under changing environmental conditions.

Recent developments in ecological research increasingly emphasize
interdisciplinary approaches integrating field observations, remote sensing
technologies, geographic information systems (GIS), ecological modeling, molecular
biology, environmental genomics, and artificial intelligence. High-resolution satellite
imagery enables continuous monitoring of vegetation dynamics, land-use changes,
habitat fragmentation, and ecosystem productivity across extensive geographical
regions. Molecular techniques reveal genetic adaptations and microbial community
responses, while ecological models improve predictions of ecosystem resilience under
future environmental scenarios. These innovative methodologies significantly enhance
the precision of adaptive potential assessments.

The ecosystem services framework further highlights the significance of adaptive
potential. Healthy and resilient ecosystems provide essential services, including
climate regulation, carbon sequestration, water purification, soil conservation, nutrient
cycling, pollination, erosion control, flood mitigation, and cultural values.
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Anthropogenic degradation reduces the capacity of ecosystems to deliver these
services, resulting in substantial ecological, economic, and social consequences.
Preserving ecosystem adaptive potential is therefore essential not only for biodiversity
conservation but also for ensuring human well-being and sustainable development.

International environmental initiatives, including the Sustainable Development
Goals (SDGs), the Kunming—Montreal Global Biodiversity Framework, and the Paris
Climate Agreement, emphasize strengthening ecosystem resilience through
biodiversity conservation, ecological restoration, pollution reduction, and sustainable
resource management. These global strategies recognize adaptive potential as a critical
component of ecological sustainability and environmental security.

Despite considerable advances in ecological theory, important knowledge gaps
remain concerning the mechanisms governing ecosystem adaptation under multiple
anthropogenic stressors. Many previous studies have focused on isolated
environmental factors, whereas natural ecosystems are typically exposed to complex
combinations of physical, chemical, and biological disturbances. Moreover, adaptive
responses vary considerably among ecosystems depending on climatic conditions,
species composition, geographical location, disturbance history, and landscape
characteristics. Comprehensive investigations integrating structural, functional,
physiological, and bioecological indicators are therefore necessary to improve
ecological risk assessment and environmental management([5].

The present study aims to investigate the adaptive potential of natural ecosystems
under conditions of anthropogenic loading through a comprehensive evaluation of
bioecological, structural, functional, and environmental indicators. The research seeks
to identify the principal ecological mechanisms underlying ecosystem adaptation,
determine the relationships between anthropogenic stress intensity and ecosystem
resilience, evaluate changes in biodiversity and ecosystem functioning, and provide a
scientific basis for developing effective conservation, restoration, and sustainable
ecosystem management strategies. The findings are expected to contribute to
contemporary ecological theory by improving the understanding of ecosystem
adaptation in the Anthropocene while supporting evidence-based environmental
policies directed toward preserving biodiversity, enhancing ecosystem resilience, and
ensuring long-term ecological sustainability.

Materials and Methods

The present study was designed to comprehensively evaluate the adaptive
potential of natural ecosystems under conditions of anthropogenic loading by
integrating ecological, bioecological, environmental, and statistical research
approaches. The research was conducted in natural terrestrial ecosystems characterized
by varying degrees of human disturbance, ranging from relatively undisturbed
reference habitats to ecosystems exposed to intensive anthropogenic impacts such as
urbanization, industrial activities, agricultural practices, transportation infrastructure,
and recreational pressure. This comparative approach enabled the identification of
ecological responses associated with different levels of environmental stress and
provided a scientific basis for assessing ecosystem resilience.
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Field investigations were carried out during the active vegetation period to ensure
that biological communities exhibited maximum ecological activity. Representative
sampling sites were selected according to internationally recognized ecological survey
principles, considering vegetation type, landscape characteristics, soil properties,
climatic conditions, topography, and the intensity of anthropogenic influence.
Geographic coordinates of each sampling location were recorded using Global
Positioning System (GPS) technology to ensure precise spatial documentation and
facilitate future ecological monitoring.

Vegetation surveys were performed using standard phytosociological methods.
Species composition, abundance, frequency, dominance, plant cover, community
structure, and regeneration capacity were recorded within systematically established
sampling plots. Taxonomic identification of vascular plant species was conducted
using internationally accepted botanical identification manuals and regional floristic
references. Biodiversity was assessed by calculating species richness, diversity indices,
evenness, and ecological dominance, allowing quantitative comparison among
ecosystems subjected to different levels of anthropogenic disturbance.

Soil samples were collected from the upper soil horizon following standardized
environmental sampling protocols. Composite soil samples were prepared from
multiple subsamples collected within each study plot to minimize spatial heterogeneity.
Laboratory analyses included the determination of soil pH, moisture content, organic
matter, organic carbon, total nitrogen, available phosphorus, exchangeable potassium,
electrical conductivity, and particle-size distribution. In addition, concentrations of
potentially toxic elements, including lead, cadmium, chromium, nickel, copper, zinc,
mercury, and arsenic, were determined to evaluate the extent of anthropogenic
contamination and its potential ecological consequences.

The biological quality of soils was evaluated through measurements of microbial
biomass, soil respiration, enzymatic activity, and microbial diversity. These parameters
were selected because soil microorganisms represent highly sensitive indicators of
environmental change and play fundamental roles in nutrient cycling, organic matter
decomposition, and ecosystem functioning. Variations in microbial activity provided
important information regarding the adaptive responses of belowground ecological
communities to increasing anthropogenic pressure.

Physiological and bioecological characteristics of dominant plant species were
also investigated. Measurements included chlorophyll content, photosynthetic
efficiency, leaf morphology, relative water content, antioxidant enzyme activity, and
indicators of oxidative stress. These physiological variables served as biomarkers of
environmental stress and reflected the capacity of plants to maintain normal metabolic
functions under adverse ecological conditions.

To evaluate ecosystem functioning, several ecological indicators were analyzed,
including primary productivity, litter decomposition rate, nutrient cycling efficiency,
vegetation regeneration, trophic interactions, habitat connectivity, and ecological
stability. These indicators collectively provided a comprehensive assessment of
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ecosystem adaptive capacity by integrating structural, functional, and biological
characteristics.

Anthropogenic loading was quantified using multiple environmental indicators,
including land-use intensity, proximity to industrial facilities and transportation
networks, atmospheric pollution levels, soil contamination, population density, and
visible habitat disturbance. These variables were combined to classify study sites
according to the degree of anthropogenic influence and to establish relationships
between environmental stress intensity and ecosystem adaptive responses.

Spatial analysis was conducted using Geographic Information Systems (GIS) and
remote sensing data to evaluate land-use patterns, vegetation cover, habitat
fragmentation, and landscape connectivity. Satellite imagery and digital land-cover
maps were analyzed to quantify changes in ecosystem structure and to identify spatial
patterns associated with anthropogenic activities. These geospatial techniques
significantly improved the accuracy of ecological assessments and enabled large-scale
environmental analysis.

Statistical analyses were performed using internationally recognized statistical
software packages. Descriptive statistics were calculated for all ecological variables,
while inferential statistical methods, including analysis of variance (ANOVA), Pearson
correlation analysis, regression analysis, principal component analysis (PCA), and
cluster analysis, were applied to determine significant differences among study sites
and identify relationships between anthropogenic loading and ecological responses.
Statistical significance was accepted at P < 0.05. Multivariate statistical approaches
were further employed to identify the principal environmental factors influencing
ecosystem adaptive potential.

To ensure the reliability and reproducibility of the findings, all field observations,
laboratory measurements, and statistical analyses were performed according to
internationally accepted ecological research standards. Sampling procedures were
replicated, laboratory instruments were calibrated before analysis, and quality-control
measures were implemented throughout the research process. The integration of
ecological field surveys, laboratory analyses, physiological measurements, geospatial
technologies, and advanced statistical methods provided a comprehensive framework
for evaluating the adaptive potential of natural ecosystems under conditions of
anthropogenic loading.

Results and Discussion

The results of the present study demonstrated that increasing anthropogenic
loading significantly altered the structural organization, functional characteristics, and
adaptive capacity of natural ecosystems. Comparative analyses of ecosystems exposed
to different levels of environmental disturbance revealed substantial differences in
biodiversity, vegetation composition, soil quality, ecosystem productivity, and
ecological resilience. These findings indicate that the adaptive potential of natural
ecosystems is strongly influenced by the intensity, duration, and cumulative effects of
anthropogenic pressures.
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Vegetation analysis showed that reference ecosystems maintained relatively high
species richness, balanced community structure, and stable ecological interactions,
whereas ecosystems subjected to moderate and intensive anthropogenic loading
exhibited a progressive decline in biodiversity. Sensitive and habitat-specialist species
gradually disappeared from highly disturbed sites and were replaced by ecologically
tolerant, ruderal, and opportunistic species possessing broader ecological amplitudes.
Consequently, plant communities became less diverse, more homogeneous, and
increasingly dominated by species capable of surviving under stressful environmental
conditions. Such changes reflect a reduction in ecological complexity and indicate the
gradual simplification of ecosystem structure.

The calculated biodiversity indices further supported these observations. Species
richness, Shannon diversity, and evenness values decreased significantly with
increasing anthropogenic disturbance, while dominance indices increased, indicating
the prevalence of a limited number of stress-tolerant species. These findings are
consistent with ecological theories suggesting that environmental stress reduces niche
diversity and promotes competitive exclusion of sensitive taxa. The reduction in
biodiversity also weakened functional redundancy within ecological communities,
thereby decreasing ecosystem resilience against future disturbances.

Bioecological investigations revealed considerable physiological adaptations
among dominant plant species. Individuals growing in highly disturbed ecosystems
exhibited reduced chlorophyll concentration, lower photosynthetic efficiency,
decreased biomass production, and altered reproductive performance compared with
populations inhabiting reference ecosystems. At the same time, increases in antioxidant
enzyme activity and morphological plasticity suggested the activation of protective
physiological mechanisms that enabled plants to tolerate environmental stress.
However, these adaptive responses required substantial metabolic investment, often
resulting in reduced growth and reproductive success[6].

Morphological modifications represented another important adaptive strategy.
Plants exposed to prolonged anthropogenic stress developed smaller leaves, thicker
cuticles, modified root systems, and reduced transpiration surfaces. These structural
adjustments improved water-use efficiency, minimized pollutant uptake, and enhanced
resistance to unfavorable environmental conditions. Nevertheless, despite these
adaptations, the overall productivity of disturbed plant communities remained
significantly lower than that of relatively undisturbed ecosystems, indicating that
adaptive responses only partially compensated for environmental degradation.

Soil analyses demonstrated that anthropogenic loading substantially affected both
physicochemical and biological properties. Disturbed ecosystems showed elevated
concentrations of heavy metals and reduced levels of organic matter, soil moisture, and
nutrient availability. Soil compaction and altered pH values further limited root
development and microbial activity. Biological indicators revealed significant declines
in microbial biomass, soil respiration, and enzymatic activity, suggesting impairment
of nutrient cycling and organic matter decomposition. Since soil microorganisms
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regulate numerous ecosystem processes, their decline represents an important indicator
of reduced ecosystem functionality and adaptive potential.

The accumulation of heavy metals constituted one of the principal environmental
stress factors influencing ecosystem adaptation. Increased concentrations of lead,
cadmium, chromium, nickel, and other toxic elements were associated with reduced
plant growth, impaired physiological processes, and decreased microbial diversity.
Heavy metals interfere with enzymatic reactions, photosynthesis, respiration, and
nutrient uptake, thereby limiting ecosystem productivity. Nevertheless, certain plant
species demonstrated remarkable tolerance through physiological detoxification
mechanisms, compartmentalization of toxic elements, and enhanced antioxidant
defense systems, highlighting the importance of species-specific adaptive strategies.

Landscape analysis revealed that habitat fragmentation caused by roads, urban
expansion, industrial infrastructure, and agricultural development substantially
reduced ecological connectivity. Fragmented habitats restricted species migration,
limited gene flow, and increased population isolation, thereby decreasing long-term
adaptive capacity. Small and isolated populations became more susceptible to
environmental fluctuations, genetic erosion, and local extinction. Conversely,
ecosystems maintaining higher landscape connectivity exhibited greater ecological
stability and more effective recovery following environmental disturbance.

Spatial analyses using GIS and remote sensing techniques confirmed significant
changes in land cover and vegetation dynamics associated with anthropogenic
activities. Declining vegetation indices, increasing habitat fragmentation, and
expanding artificial land use reflected progressive ecosystem degradation across
disturbed landscapes. These spatial patterns corresponded closely with field
observations, demonstrating the effectiveness of integrating geospatial technologies
into ecological monitoring programs.

Statistical analyses revealed significant relationships between anthropogenic
loading and nearly all investigated ecological indicators. Correlation analysis
demonstrated strong negative associations between anthropogenic disturbance
intensity and biodiversity, vegetation productivity, soil biological activity, and
ecosystem resilience. Conversely, positive correlations were observed between
anthropogenic loading and soil contamination, habitat fragmentation, physiological
stress responses, and ecological degradation. Principal Component Analysis identified
anthropogenic loading, heavy metal accumulation, habitat fragmentation, and
biodiversity loss as the dominant factors controlling ecosystem adaptive potential[7].

The findings indicate that adaptive potential is not determined by a single ecological
variable but results from complex interactions among biological diversity, ecosystem
structure, physiological plasticity, soil quality, and landscape connectivity. Ecosystems
possessing high biodiversity, healthy soils, functional redundancy, and strong ecological
connectivity demonstrated substantially greater resistance and resilience than ecosystems
already degraded by prolonged human activities. These observations support the concept
that biodiversity functions as an ecological insurance mechanism by stabilizing ecosystem
processes under changing environmental conditions.
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The present results are consistent with numerous recent ecological studies
reporting that anthropogenic pressures reduce ecosystem resilience while
simultaneously stimulating compensatory adaptive responses among surviving
organisms. However, the study also demonstrates that adaptive mechanisms have
ecological thresholds. When environmental stress exceeds the tolerance limits of
ecosystems, physiological adaptation alone becomes insufficient to maintain
ecological stability, resulting in irreversible biodiversity loss, functional degradation,
and ecosystem transformation.

From an environmental management perspective, the results emphasize the
necessity of reducing anthropogenic pressures through sustainable land-use planning,
pollution control, habitat restoration, biodiversity conservation, and ecological
monitoring. Restoration of degraded ecosystems should prioritize improving soil
quality, increasing native species diversity, enhancing landscape connectivity, and
minimizing further habitat fragmentation. Such integrated conservation strategies are
essential for strengthening ecosystem adaptive potential and ensuring the long-term
sustainability of ecosystem services under continuing environmental change.

Overall, the study demonstrates that the adaptive potential of natural ecosystems
represents a dynamic property shaped by interactions among environmental conditions,
biological diversity, ecological processes, and anthropogenic disturbances. Although
many ecosystems possess considerable capacity to adapt to moderate environmental
stress, persistent and intensive anthropogenic loading substantially weakens ecological
resilience and may eventually exceed natural recovery thresholds. Therefore,
maintaining ecosystem adaptive potential should be regarded as a fundamental
objective of contemporary environmental management, biodiversity conservation, and
sustainable development policies.

Conclusion

The present study demonstrated that the adaptive potential of natural ecosystems
Is a fundamental determinant of ecological stability, resilience, and long-term
sustainability under conditions of increasing anthropogenic loading. The findings
confirmed that human-induced environmental disturbances significantly influence
ecosystem structure, biodiversity, ecological functioning, and the capacity of
biological communities to withstand and recover from environmental stress. Although
natural ecosystems possess a considerable degree of adaptive flexibility, their
resilience is not unlimited and gradually declines as the intensity and duration of
anthropogenic impacts increase.

The research revealed that ecosystems subjected to relatively low levels of
anthropogenic disturbance maintained higher species diversity, greater ecological
stability, healthier soil conditions, and stronger functional integrity than ecosystems
experiencing intensive human pressure. Progressive anthropogenic loading resulted in
biodiversity loss, simplification of community structure, deterioration of soil biological
activity, habitat fragmentation, and reductions in ecosystem productivity. These
changes collectively weakened ecosystem resilience and limited the capacity of natural
communities to respond effectively to subsequent environmental disturbances.
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The study further demonstrated that plant communities employ a wide range of
physiological, morphological, and ecological adaptation mechanisms in response to
environmental stress. Enhanced antioxidant defense systems, morphological plasticity,
modified growth patterns, and changes in reproductive strategies represent important
adaptive responses that increase the tolerance of individual species. Nevertheless, these
compensatory mechanisms are often accompanied by reduced productivity and
reproductive success, indicating that adaptation involves significant ecological and
energetic costs.

Soil quality emerged as one of the principal factors regulating ecosystem adaptive
potential. Healthy soils characterized by active microbial communities, balanced
nutrient cycling, and adequate organic matter content provided greater support for
ecosystem resilience, whereas contaminated and biologically degraded soils
substantially limited ecological recovery. Similarly, habitat connectivity and landscape
integrity were identified as critical determinants of long-term ecosystem stability by
facilitating species migration, maintaining genetic diversity, and supporting ecological
interactions across landscapes.

The statistical analyses confirmed significant relationships between
anthropogenic loading and all major ecological indicators investigated in this study.
Increasing environmental disturbance was consistently associated with declining
biodiversity, reduced ecosystem productivity, impaired soil functioning, and decreased
adaptive capacity. These findings emphasize that adaptive potential is governed by the
complex interaction of biological diversity, environmental quality, ecological
processes, and landscape characteristics rather than by any single ecological factor.

Overall, the results highlight the necessity of implementing integrated
environmental management strategies that prioritize biodiversity conservation,
pollution reduction, habitat restoration, sustainable land-use planning, and continuous
ecological monitoring. Strengthening the adaptive potential of natural ecosystems
should be considered a key objective for mitigating the ecological consequences of
anthropogenic activities and enhancing ecosystem resilience under ongoing global
environmental change.

The findings of this study contribute to a broader understanding of ecosystem
adaptation within the context of the Anthropocene and provide a scientific basis for
future ecological research, conservation planning, and evidence-based environmental
policy. Protecting and enhancing the adaptive capacity of natural ecosystems is
essential not only for preserving biodiversity but also for maintaining ecosystem
services, ensuring environmental security, and achieving the long-term goals of
sustainable development.
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Abstract

Atmospheric pollution has become one of the major environmental challenges
threatening the stability of terrestrial ecosystems and the sustainability of plant
biodiversity. Plants are continuously exposed to airborne contaminants and therefore
serve as sensitive indicators of environmental quality. This study aimed to evaluate the
effects of atmospheric pollution on the bioecological characteristics of vegetation
through a comprehensive analysis of recent scientific literature. A systematic review
of peer-reviewed publications and international environmental reports published
between 2018 and 2026 was conducted using major scientific databases. The analysis
focused on the impacts of sulfur dioxide (SO-), nitrogen oxides (NOx), ozone (Os),
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particulate matter (PMz.s and PM.o), volatile organic compounds (VOCs), and heavy
metals on plant physiological, biochemical, morphological, reproductive, and
ecological responses. The findings revealed that atmospheric pollutants significantly
reduce photosynthetic activity, disrupt chlorophyll synthesis, induce oxidative stress,
alter antioxidant defense systems, impair plant growth and reproduction, and decrease
biomass accumulation. Long-term exposure to pollutants also modifies species
composition, reduces biodiversity, weakens ecosystem resilience, and alters ecological
processes such as nutrient cycling and carbon sequestration. The study further
emphasizes the importance of bioindicator plants, biomonitoring techniques, and the
Air Pollution Tolerance Index (APTI) as effective tools for environmental assessment.
Integrating ecological, physiological, biochemical, and molecular approaches is
essential for understanding plant adaptation mechanisms under pollution stress. The
results highlight the necessity of strengthening air pollution control strategies,
expanding ecological monitoring programs, and implementing sustainable
environmental management practices to protect vegetation and maintain ecosystem
integrity under increasing anthropogenic and climatic pressures.

Keywords: atmospheric pollution, bioecology, vegetation, plant physiology,
oxidative stress, biodiversity, ecosystem health, biomonitoring

Introduction

Atmospheric pollution has emerged as one of the most significant environmental
challenges of the twenty-first century, exerting profound impacts on ecosystem
structure, biodiversity conservation, and the ecological functioning of terrestrial
habitats. Rapid industrialization, urban expansion, intensive agricultural practices,
fossil fuel combustion, mining activities, and the continuous increase in anthropogenic
emissions have substantially altered the chemical composition of the atmosphere. As a
result, ecosystems are increasingly exposed to elevated concentrations of gaseous
pollutants, particulate matter, heavy metals, persistent organic compounds, and
secondary pollutants that negatively influence biological communities. Among
terrestrial organisms, plants are particularly vulnerable because they are continuously
exposed to atmospheric contaminants throughout their life cycle. Unlike mobile
organisms, higher plants cannot escape polluted environments and therefore serve as
highly sensitive biological indicators of environmental quality and ecosystem health.

The atmosphere functions as a dynamic medium that regulates energy exchange,
climate processes, and the global cycling of chemical elements. However, the
accumulation of pollutants such as sulfur dioxide (SO-), nitrogen oxides (NOy), ozone
(O3), carbon monoxide (CO), ammonia (NHs), volatile organic compounds (VOCs),
particulate matter (PMz.s and PMio), and heavy metals has significantly disrupted
atmospheric equilibrium. These pollutants originate from multiple anthropogenic
sources, including transportation, thermal power generation, petrochemical industries,
metallurgical enterprises, waste incineration, and intensive agricultural production.
Natural sources such as volcanic eruptions, forest fires, dust storms, and biogenic
emissions also contribute to atmospheric pollution; however, their effects are generally
episodic compared with the persistent emissions generated by human activities[1].
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Atmospheric pollutants directly affect vegetation by penetrating plant tissues
through stomata or by accumulating on leaf surfaces. The subsequent biochemical and
physiological disturbances impair photosynthesis, respiration, transpiration, nutrient
uptake, enzymatic activity, and hormonal regulation. Long-term exposure to polluted
air frequently results in chlorophyll degradation, oxidative stress, membrane damage,
impaired reproductive capacity, reduced biomass production, premature senescence,
and ultimately decreased plant survival. Consequently, atmospheric pollution not only
alters the physiological performance of individual plants but also influences
community composition, species diversity, population dynamics, ecosystem
productivity, and ecological stability.

The bioecological characteristics of plants encompass a wide range of structural,
physiological, biochemical, reproductive, genetic, and ecological attributes that
determine species adaptation and survival under varying environmental conditions.
These characteristics include growth rate, phenological development, photosynthetic
efficiency, water-use strategies, stress tolerance mechanisms, reproductive success,
population viability, species interactions, and ecological niche differentiation.
Environmental stressors, particularly atmospheric pollutants, can significantly modify
these characteristics, leading to alterations in ecosystem resilience and biodiversity
patterns. Therefore, evaluating the influence of atmospheric pollution on plant
bioecology provides valuable insights into the adaptive capacity of vegetation under
conditions of increasing environmental stress[2].

One of the primary mechanisms through which atmospheric pollution affects
plants is oxidative stress. Pollutants stimulate the excessive formation of reactive
oxygen species (ROS), including superoxide radicals, hydroxyl radicals, hydrogen
peroxide, and singlet oxygen. Although reactive oxygen species naturally participate
in cellular signaling pathways, their excessive accumulation causes oxidative damage
to lipids, proteins, nucleic acids, and cellular membranes. Plants have evolved
sophisticated antioxidant defense systems consisting of enzymatic antioxidants,
including superoxide dismutase, catalase, ascorbate peroxidase, glutathione reductase,
and peroxidases, as well as non-enzymatic antioxidants such as ascorbic acid,
glutathione, carotenoids, flavonoids, and phenolic compounds. Nevertheless,
prolonged exposure to high concentrations of pollutants often overwhelms these
protective mechanisms, resulting in irreversible physiological injuries.

Photosynthesis represents one of the most sensitive physiological processes
affected by atmospheric pollution. Pollutants reduce chlorophyll synthesis, damage
chloroplast ultrastructure, impair electron transport chains, decrease carbon
assimilation, and alter stomatal conductance. Tropospheric ozone is particularly
harmful because it diffuses into leaf tissues through open stomata and initiates
oxidative reactions that reduce photosynthetic efficiency and accelerate leaf aging.
Sulfur dioxide and nitrogen oxides similarly interfere with chloroplast function and
pigment stability, thereby decreasing plant productivity and biomass accumulation.
These physiological alterations directly influence primary production and ecosystem
carbon sequestration capacity.
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Atmospheric pollution also affects plant morphology and anatomical structure.
Visible symptoms include chlorosis, necrosis, leaf deformation, reduced leaf area,
premature leaf abscission, inhibited root development, and decreased stem elongation.
Microscopic alterations involve changes in stomatal density, cuticle thickness,
mesophyll organization, vascular tissue development, and epidermal cell integrity.
These anatomical modifications may initially represent adaptive responses that reduce
pollutant uptake; however, prolonged exposure frequently results in irreversible
structural deterioration and diminished ecological fitness.

Heavy metals deposited from atmospheric emissions constitute another major
threat to terrestrial vegetation. Metals such as lead (Pb), cadmium (Cd), mercury (Hg),
chromium (Cr), nickel (Ni), arsenic (As), and zinc (Zn) accumulate within plant tissues
and interfere with numerous metabolic processes. These elements inhibit enzyme
activity, disrupt nutrient homeostasis, damage DNA, impair cell division, and reduce
reproductive success. Since heavy metals are persistent environmental contaminants
that cannot be biologically degraded, they accumulate in soils and enter terrestrial food
webs, posing risks not only to plants but also to animals and human populations.

The ecological consequences of atmospheric pollution extend beyond individual
plants to influence entire ecosystems. Air pollution alters species composition by
selectively favoring pollution-tolerant species while eliminating sensitive taxa. Such
ecological filtering reduces biodiversity and simplifies community structure, thereby
weakening ecosystem resilience. Changes in plant community composition
subsequently affect herbivores, pollinators, soil microorganisms, fungi, and higher
trophic levels, ultimately modifying ecosystem functioning and nutrient cycling. Forest
ecosystems, grasslands, wetlands, and urban green spaces all exhibit distinct responses
depending on pollutant type, exposure duration, climatic conditions, soil
characteristics, and species-specific tolerance levels[3].

Urban ecosystems are particularly vulnerable because they experience continuous
exposure to multiple pollutants generated by transportation networks, industrial
complexes, residential heating systems, and construction activities. Urban vegetation
performs essential ecosystem services, including carbon sequestration, oxygen
production, air purification, microclimate regulation, noise reduction, stormwater
management, and biodiversity conservation. However, chronic atmospheric pollution
compromises these ecological functions by reducing plant vitality and increasing
susceptibility to pests, pathogens, drought, and climate-related stresses. Consequently,
understanding the bioecological responses of urban vegetation has become
increasingly important for sustainable urban planning and environmental management.

Climate change further amplifies the effects of atmospheric pollution on
vegetation. Rising temperatures, prolonged droughts, altered precipitation regimes,
increased ultraviolet radiation, and more frequent extreme weather events interact
synergistically with atmospheric pollutants, intensifying physiological stress and
ecological vulnerability. These combined stressors influence species distribution,
phenological patterns, ecosystem productivity, and carbon cycling. Consequently,
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integrated assessments considering both atmospheric pollution and climate change are
essential for accurately predicting future ecosystem dynamics.

In recent decades, plants have increasingly been utilized as bioindicators and
biomonitors for environmental pollution assessment. Numerous species of trees,
shrubs, herbaceous plants, mosses, and lichens effectively accumulate atmospheric
pollutants within their tissues, enabling researchers to evaluate spatial and temporal
pollution gradients. Bioindicator species provide cost-effective and environmentally
sustainable tools for monitoring air quality while simultaneously reflecting cumulative
ecological impacts that may not be detected through conventional instrumental
measurements alone. The Air Pollution Tolerance Index (APTI), biochemical
biomarkers, physiological parameters, and morphological characteristics have become
widely accepted methods for assessing plant responses to atmospheric contamination.

Advances in molecular biology, genomics, transcriptomics, proteomics,
metabolomics, and remote sensing technologies have substantially improved scientific
understanding of plant responses to atmospheric pollutants. Modern analytical
approaches enable the identification of stress-responsive genes, metabolic pathways,
antioxidant mechanisms, and adaptive strategies that contribute to pollution tolerance.
These multidisciplinary methods facilitate early detection of physiological
disturbances before visible symptoms appear, thereby supporting more effective
environmental monitoring and ecosystem conservation strategies.

From an ecological perspective, preserving plant biodiversity under conditions of
increasing atmospheric pollution is fundamental to maintaining ecosystem services,
biological productivity, and environmental sustainability. Vegetation plays a central
role in regulating global carbon and oxygen cycles, stabilizing soils, conserving water
resources, supporting wildlife habitats, and mitigating climate change. Therefore,
protecting plant communities from atmospheric contamination contributes directly to
ecological resilience, human well-being, and sustainable development.

In conclusion, atmospheric pollution represents a complex environmental stressor
that profoundly influences the bioecological characteristics of plant communities at
physiological, biochemical, anatomical, molecular, population, and ecosystem levels.
Understanding these interactions is essential for developing effective environmental
management strategies, improving air quality monitoring systems, conserving
biodiversity, and enhancing ecosystem resilience in the face of accelerating
industrialization and global environmental change. Comprehensive investigations into
the effects of atmospheric pollution on vegetation provide a scientific foundation for
environmental policy development, ecological restoration, sustainable land-use
planning, and long-term biodiversity conservation[4]. As environmental pressures
continue to intensify worldwide, interdisciplinary research integrating plant ecology,
environmental sciences, atmospheric chemistry, molecular biology, and conservation
biology will remain indispensable for ensuring the sustainable coexistence of human
societies and natural ecosystems.
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Materials and Methods

This study employed a comprehensive literature-based analytical approach to
evaluate the effects of atmospheric pollution on the bioecological characteristics of
plant communities. The research integrated information from recent peer-reviewed
scientific publications, international environmental reports, and authoritative databases
to assess the relationships between atmospheric pollutants and plant responses at
physiological, biochemical, morphological, and ecological levels.

A systematic literature review was conducted using internationally recognized
scientific databases, including Web of Science, Scopus, ScienceDirect, SpringerLink,
Wiley Online Library, and Google Scholar. Only articles published in English between
2018 and 2026 were considered to ensure the inclusion of the most recent scientific
findings. Additional information was obtained from reports issued by international
organizations, including the United Nations Environment Programme (UNEP), the
World Health Organization (WHO), the Food and Agriculture Organization (FAO),
and the Intergovernmental Panel on Climate Change (IPCC).

The literature search was performed using combinations of the following
keywords: atmospheric pollution, air pollution, plant ecology, bioecology, vegetation,
plant physiological responses, oxidative stress, photosynthesis, heavy metals, ozone,
sulfur dioxide, nitrogen oxides, particulate matter, urban ecosystems, ecological
indicators, air pollution tolerance index, plant biodiversity, ecosystem health, and
environmental monitoring.

Studies were selected according to predefined inclusion and exclusion criteria.
Eligible studies included original research articles, review papers, and official reports
investigating the impacts of atmospheric pollutants on terrestrial plants under natural
or experimental conditions. Publications focusing exclusively on aquatic plants,
greenhouse-only experiments without environmental relevance, or studies lacking
sufficient methodological information were excluded from the analysis.

The selected publications were categorized according to pollutant type, including
sulfur dioxide (SO2), nitrogen oxides (NOy), tropospheric ozone (Os), carbon monoxide
(CO), particulate matter (PMa.s and PMo), volatile organic compounds (VOCs), and
atmospheric heavy metals such as lead (Pb), cadmium (Cd), mercury (Hg), chromium
(Cr), nickel (Ni), zinc (Zn), and arsenic (As). Plant responses were further classified
into physiological, biochemical, anatomical, morphological, reproductive, molecular,
and ecological parameters.

Physiological indicators evaluated in the reviewed studies included chlorophyll
content, photosynthetic rate, stomatal conductance, transpiration intensity, respiration
rate, relative water content, chlorophyll fluorescence, and water-use efficiency.
Biochemical parameters included antioxidant enzyme activity (superoxide dismutase,
catalase, peroxidase, ascorbate peroxidase, and glutathione reductase), lipid
peroxidation, malondialdehyde accumulation, proline content, soluble proteins,
phenolic compounds, flavonoids, carotenoids, and total antioxidant capacity.

Morphological characteristics assessed included plant height, stem diameter, leaf
area, root length, biomass accumulation, crown architecture, leaf injury symptoms,
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chlorosis, necrosis, and visible anatomical alterations. Ecological variables comprised
species richness, vegetation cover, community composition, biodiversity indices,
ecological dominance, species abundance, and ecosystem stability.

Special attention was given to studies utilizing bioindicator species and
biomonitoring techniques. Comparative analyses included investigations employing
the Air Pollution Tolerance Index (APTI), Anticipated Performance Index (API),
heavy metal bioaccumulation factors, enrichment factors, pollution indices, and other
internationally recognized environmental assessment methods.

The collected information was synthesized using comparative analysis,
descriptive statistical interpretation, and ecological evaluation. Similarities and
differences among independent studies were identified to determine common response
patterns of plants under varying pollution conditions. Particular emphasis was placed
on identifying adaptive mechanisms, pollution tolerance strategies, and ecological
indicators reflecting environmental quality.

The methodological framework adopted in this study provides a multidisciplinary
assessment of atmospheric pollution impacts on vegetation by integrating ecological,
physiological, biochemical, and environmental perspectives. This approach allows a
comprehensive understanding of plant adaptation mechanisms and contributes to the
scientific basis for environmental monitoring, biodiversity conservation, ecological
risk assessment, and sustainable ecosystem management.

Results and Discussion

The comprehensive analysis of recent scientific literature demonstrates that
atmospheric pollution exerts significant adverse effects on the bioecological
characteristics of terrestrial vegetation at multiple levels of biological organization.
The findings indicate that plant responses vary according to pollutant type,
concentration, exposure duration, climatic conditions, soil characteristics, and species-
specific tolerance. Nevertheless, despite these differences, a number of common
physiological, biochemical, morphological, and ecological response patterns were
consistently identified.

One of the most evident consequences of atmospheric pollution is the reduction
of photosynthetic efficiency. Numerous studies have reported that exposure to sulfur
dioxide (SO-), nitrogen oxides (NOy), ozone (Os), and particulate matter significantly
decreases chlorophyll a and chlorophyll b concentrations, resulting in reduced light-
harvesting capacity and impaired carbon assimilation. Tropospheric ozone was
identified as one of the most phytotoxic pollutants because of its ability to penetrate
leaf tissues through stomata and induce oxidative stress. The resulting disruption of
chloroplast ultrastructure, inhibition of electron transport, and reduction in Rubisco
activity collectively decrease photosynthetic productivity and plant growth.

Biochemical analyses consistently reveal that atmospheric pollutants stimulate
excessive production of reactive oxygen species (ROS), leading to oxidative stress.
Increased accumulation of hydrogen peroxide, superoxide radicals, and hydroxyl
radicals promotes lipid peroxidation and membrane degradation, which is commonly
reflected by elevated malondialdehyde (MDA) concentrations. Simultaneously, plants
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activate complex antioxidant defense mechanisms involving superoxide dismutase,
catalase, peroxidases, glutathione reductase, and ascorbate peroxidase. Elevated
concentrations of non-enzymatic antioxidants, including ascorbic acid, glutathione,
carotenoids, flavonoids, and phenolic compounds, were also frequently reported.
Although these defense systems improve tolerance under moderate pollution levels,
prolonged or severe exposure often exceeds the physiological capacity of plants,
resulting in irreversible cellular damage.

Morphological responses further confirm the detrimental influence of
atmospheric pollution. The reviewed studies describe reductions in plant height, leaf
area, stem diameter, root development, and total biomass accumulation. Visible injury
symptoms, including chlorosis, necrosis, leaf curling, premature senescence, and foliar
deformation, become increasingly pronounced with rising pollutant concentrations.
Microscopic investigations additionally reveal alterations in stomatal density,
epidermal cell organization, mesophyll thickness, cuticle development, and vascular
tissue structure. These structural modifications reduce gas exchange efficiency and
further impair physiological performance.

Heavy metal deposition represents another major environmental concern.
Atmospheric emissions containing lead (Pb), cadmium (Cd), mercury (Hg), chromium
(Cr), nickel (Ni), zinc (Zn), and arsenic (As) accumulate within plant tissues and
interfere with essential metabolic processes. The reviewed literature demonstrates that
heavy metals inhibit enzyme activity, disturb mineral nutrition, suppress cell division,
impair DNA integrity, and reduce reproductive success. Since heavy metals persist in
soils for extended periods, their accumulation creates long-term ecological risks
through biomagnification within terrestrial food chains.

Plant reproductive performance was also found to be highly sensitive to
atmospheric pollution. Reductions in flowering intensity, pollen viability, seed
production, germination rate, and seedling establishment were consistently reported.
These reproductive limitations negatively influence population regeneration and may
ultimately contribute to local species decline. Sensitive plant species frequently
disappear from polluted habitats, whereas pollution-tolerant taxa become increasingly
dominant, leading to shifts in community composition and reduced biological
diversity.

Ecological analyses demonstrate that chronic atmospheric pollution substantially
alters vegetation structure and ecosystem functioning. Declining species richness,
simplified community organization, reduced ecosystem productivity, and weakened
ecological resilience were common observations across forest, grassland, wetland, and
urban ecosystems. The replacement of pollution-sensitive species by more tolerant taxa
modifies ecological interactions among plants, microorganisms, pollinators,
herbivores, and higher trophic levels. Consequently, nutrient cycling, carbon
sequestration, soil stabilization, and habitat quality may all be negatively affected[5].

Urban ecosystems exhibit particularly complex responses because vegetation is
simultaneously exposed to multiple environmental stressors, including atmospheric
pollutants, elevated temperatures, soil compaction, limited water availability, and habitat
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fragmentation. Nevertheless, urban trees and shrubs continue to provide essential
ecosystem services by capturing particulate matter, absorbing gaseous pollutants,
reducing urban heat island effects, and improving air quality. Species exhibiting high
physiological plasticity, efficient antioxidant defense systems, and elevated Air
Pollution Tolerance Index (APTI) values demonstrate superior adaptation to urban
environments and are therefore recommended for green infrastructure development.

The reviewed studies also emphasize the growing importance of biomonitoring
approaches. Mosses, lichens, tree leaves, bark, and several herbaceous species
effectively accumulate airborne contaminants and provide reliable indicators of
environmental quality. The combined use of physiological biomarkers, biochemical
parameters, heavy metal accumulation indices, and the Air Pollution Tolerance Index
enables accurate assessment of pollution intensity and ecosystem health. Advances in
molecular biology have further improved environmental monitoring through the
identification of stress-responsive genes, transcriptomic alterations, proteomic
changes, and metabolomic profiles associated with atmospheric pollution[6].

Climate change appears to amplify the ecological consequences of atmospheric
pollution. Elevated temperatures, prolonged drought, altered precipitation regimes, and
increasing frequencies of extreme climatic events intensify pollutant toxicity and
reduce plant recovery capacity. These interacting stressors accelerate biodiversity loss,
modify species distributions, alter phenological development, and decrease ecosystem
resilience. Consequently, future ecological research should increasingly integrate
atmospheric pollution and climate change within a unified environmental assessment
framework.

Overall, the findings clearly demonstrate that atmospheric pollution influences
plant bioecological characteristics through interconnected physiological, biochemical,
anatomical, reproductive, molecular, and ecological mechanisms. Although numerous
plant species possess adaptive responses that temporarily mitigate pollutant stress,
continuous exposure frequently exceeds their tolerance thresholds, resulting in reduced
productivity, biodiversity decline, and ecosystem degradation. Therefore, improving
air quality, expanding ecological monitoring programs, conserving pollution-sensitive
plant communities, and implementing sustainable environmental management
strategies remain essential for maintaining ecosystem integrity and ensuring long-term
environmental sustainability.

Conclusion

Atmospheric pollution represents one of the most significant environmental
stressors affecting terrestrial ecosystems and has profound consequences for the
bioecological characteristics of plant communities. The present study demonstrates
that continuous exposure to atmospheric pollutants, including sulfur dioxide (SOx),
nitrogen oxides (NOx), tropospheric ozone (Os), particulate matter (PMz.s and PMo),
volatile organic compounds (VOCs), and heavy metals, adversely influences plant
physiology, biochemistry, morphology, reproduction, and ecological functioning.

The findings indicate that atmospheric pollution reduces photosynthetic
efficiency, disrupts chlorophyll synthesis, induces oxidative stress, alters antioxidant
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defense mechanisms, and impairs normal metabolic processes. Long-term pollutant
exposure results in structural damage to plant tissues, decreased growth, reduced
reproductive success, and diminished biomass production. These physiological and
anatomical alterations ultimately decrease plant fitness and adaptive capacity under
changing environmental conditions.

At the ecosystem level, atmospheric pollution contributes to declining
biodiversity, changes in species composition, simplified community structure, and
reduced ecological resilience. Pollution-sensitive species gradually disappear from
contaminated environments, whereas tolerant species become dominant, leading to
significant modifications in ecosystem functioning and biological interactions. These
changes negatively affect carbon sequestration, nutrient cycling, habitat quality, and
the overall provision of ecosystem services.

The analysis also highlights the importance of bioindicator plants and
biomonitoring techniques in assessing environmental quality. Physiological,
biochemical, and molecular biomarkers, together with indices such as the Air Pollution
Tolerance Index (APTI), provide reliable and cost-effective tools for evaluating
pollution levels and detecting early ecological disturbances. The integration of these
approaches with advanced molecular technologies and remote sensing can
substantially improve environmental monitoring and ecological risk assessment.

Considering the synergistic interaction between atmospheric pollution and
climate change, future research should adopt multidisciplinary approaches integrating
plant ecology, environmental chemistry, molecular biology, climatology, and
ecosystem science. Long-term monitoring programs, experimental investigations, and
predictive ecological models are essential for improving our understanding of plant
adaptation mechanisms and forecasting ecosystem responses under future
environmental scenarios.

In conclusion, protecting vegetation from atmospheric pollution is essential for
preserving biodiversity, maintaining ecosystem stability, and ensuring sustainable
environmental development. Strengthening emission control policies, promoting
environmentally friendly technologies, expanding urban green infrastructure, and
implementing comprehensive ecological monitoring programs will significantly
contribute to mitigating the adverse impacts of atmospheric pollution on plant
communities. These measures are fundamental for safeguarding ecosystem health and
supporting global environmental sustainability in the face of increasing anthropogenic
pressures.
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Section: Economy

EKCIIOPTHA CTPATEI'IA YKPAIHH J0 2030 POKY:
HAIIPAMU NIABUIEHHA EOEKTUBHOCTI
B KOHTEKCTI EKOHOMIYHOI BE3INEKU JEPXKABHU

CagixoBa Osena
1.€.H.

HE3aJICKHUM EKCIIEPT
VYkpaina

[ToBHOMacmTabHa BiifHA, pYWHYBaHHS YaCTUHW BUPOOHUYHMX TMOTYXKHOCTEH,
nepe0y/ioBa JIOTICTUYHUX MAapUIpyTiB, TOCHJIEHHS 3aJ€XKHOCTI YKpaiHu BIA
30BHIIIHBOTO (PIHAHCYBaHHS Ta 3aroCTPEHHS TJ00aJbHOI KOHKYPEHIIi 1CTOTHO
T1BUIITUIN POJIb €KCIIOPTHOT MOJIITUKH y 3a0€31eUeHH1 eKOHOMIYHO1T O€3MeKH e KaBu.
3a X YMOB €KCITOPT Ma€ PO3TIISIIATUCS HE JIUIIIE SIK JHKEPENIO BAIOTHUX HAIXOIKEHb,
HeOOX1THUX U1 (hiHAHCYBAHHS KPUTUIHOTO IMIIOPTY ¥ MiATPUMaHHS MaKpo(piHAHCOBOT
piBHOBaru, a 1 SIK IHCTPYMEHT 30€peKeHHs Ta PO3IIMPEHHS BUPOOHMYOI Oa3w,
3aBaHTAXXCHHS MIJIPUEMCTB, MIATPUMKH 3aHHATOCT1, PO3BUTKY €KCITOPTOOPIEHTOBAHUX
BU/IIB JISTTBHOCTI Ta 3MIITHEHHS] KOHKYPEHTOCITPOMOXKHOCT1 €KOHOMIKH.

3MiHa poJIi eKCIIOPTY HE € SBUILEM, IPUTAMAHHUM JIHIIE YKpaiHi, a BimoOpaxkae
mmpiri TpancdopMmailii CBITOBOI €eKOHOMIKU. Y JToKyMeHTax €Bpomneiicbkoro Coro3y Ta
MDKHApOJHUX €KOHOMIYHUX oprasizauii [1, 2] ekcropTHa MOJITHKA TPAKTYEThCS SIK
CKJIaJIOBa CHUCTEMH 3MIIHEHHSI CTIMKOCTI HAIlOHATBHOI EKOHOMIKH. 30Kpema, Yy
€BpoOIENChKii cTparerii eKOHOMIYHOI O€3MeKH Ta IMOB’SA3aHUX 13 HEK JOKYMEHTax
aKIEeHT 3po0JsieHo Ha AuBepcuikarlii Ta cTablTbHOCTI JAHITIOTIB MOCTAYaHHS, 3aXHCTI
KPUTHYHOT IHPPACTPYKTYPU, TEXHOJIOTTUHIN O€3Melll i 3armo0iranii BUTOKY YyTIUBUX 1
MOJIBITHOTO BUKOPUCTAHHS TEXHOJIOTIH, a TAKOXX HA 3HUKEHH1 PU3UKIB IMEPETBOPECHHS
TOPrOBEIFHUX Ta IHBECTHUIIHIX 3aJIEKHOCTEH HAa IHCTPYMEHT €KOHOMIYHOTO IPUMYCY.

Came B 1IbOMY KOHTEKCTI OCOOJMBOI aKTyaldbHOCTI HaOyBa€ aHaji3 Cy4acHUX
MoJieJiell eKCIOPTHOI MOJITUKK Ta OIlIHKAa TOro, Hackiipku EkcmopTHa crpateris
VYkpainu Ha nepiog 10 2030 poky cipoMokHa 3a0€3MeYUTH 3MIITHEHHS €eKOHOMIYHOT
oe3neku aepxaBu. CxBasieHa po3nopsikeHHaM KaGinery MinicTpiB Ykpainu Big 4
yepBHS 2026 p. No 552-p pazom 3 OmnepaiiiiHuM IjIaHOM 3aXOfiB 3 ii peamizamii y
2026-2028 poxkax [3], EkcniopTHa ctpareris Ykpainu Ha niepion a0 2030 poxy (nani —
Crparerisi) 3aKpiIUTIOE OPIEHTAIIIIO ACP>KABHOI MOJITHKYA HA TOIMIICHHS CTPYKTYPH
€KCIIOPTY, 30UIbIIEHHS YacTKM MPOAYKIIi 3 BHIIOI JOJAHOI0 BapTICTIO Ta
noriauOaeHHs y4yacTi YKpaiHu y ri1o0aibHUX JaHIIOTax CTBOPEHHS BAPTOCTI.

Boanouac kimtouoBe oOMexeHHs1 ynHHOI CTparerii moJysrae y BiICYTHOCTI ITUTICHOT
MOJI€N1 IEPETBOPEHHS €KCIOPTY HA IHCTPYMEHT CTPYKTYPHOT MOJIEpHI3alLlii EKOHOMIKH.
[Tonpu 3a7eKIapoBaHy OPIEHTAII0 HA MPOIYKIIIO 3 BHIIOK JOJAAHOIO BapTICTIO Ta
MOTJIMOJICHHS Y4YacTl y rio0albHUX JIAHIIOTaX CTBOPEHHS BapTOCTi, BOHA HE (opmye
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Y3rO/DKEHOTO MEXaHI3My JIOCSITHEHHS IUX IIUJIeH 4Yepe3 PO3BUTOK BUPOOHMUUX 1
TEXHOJIOTTYHUX CIIPOMOKHOCTEH, 1HBECTHUIIIMHE 3a0e3MeueHHs] MoJepHI3allii Ta
PO3IIMPEHHS BUIYCKY KOHKYPEHTOCIPOMOXHOI MPOAYKIii. OJHUM 13 TpOSBIB III€T
npobJsieMu € Te, 10 3Ha4YHa yacThHa 3axoAiB Crparerii Ta OnepauifHoro 1iany Mae
NEPEeBAXHO 1HBECTUIITHO-OpraHizalliiiHiii XapakTep 1 CIpsSMOBaHAa HacamIiepe] Ha
(GopMyBaHHS 3araJbHAX YMOB JUISl 3a]ly4eHHs Ta CyIPOBOJY Kamitamy. Mierbes mpo
CTpaxyBaHHS IHBECTULINA BiJl BOEHHUX PHU3UKIB, PO3BUTOK IHAYCTpiaJIbHUX MapKiB,
TPAaHTOBI MEXaHI3MHM MIATPUMKH O13HECY, KOOpAMHAIlINHI TaTGopMu B3aeMOAil 3
IHBECTOpaMH Ta IHCTPYMEHTH MI)XKHAPOAHOIO MapTHepcTBa. Taki 3axX0/u € BaXKJIMBUMU
IUISL 3HMDKEHHST PU3HKIB 1HBECTYBAHHS Ta TOXKBABJICHHS JILIOBOT aKTUBHOCTI, OJIHAK HE
BHU3HAYAIOTh aH1 rajy3eBoi, aH1 TEXHOJIOTIYHOI CIIPSMOBAHOCT1 1HBECTUIIIMHUX MOTOKIB.
VY pe3ynbTari iHBECTHUIlIMHA CKJIQJ0Ba €KCIIOPTHOI MOJITUKU MOKIMKAHA MOTIIMIIUTH
3arajibHi yMOBHU 1HBECTYBAHHsI, aJie HE CTBOPIOE MEPETyMOB IS CIIPSIMYBaHHS PECYPCIB
Yy PO3BUTOK BUPOOHMYMX KOMIIETCHIIiM, TE€XHOJOTIYHE OHOBJICHHSI Ta PO3IIUPEHHS
BUITYCKY MPOJYKIII] 3 BUILIOIO JOJITAHOO BapTICTIO.

[Ile omHuM cucTeMHUM oOOMexeHHsIM uuHHOI CTparerii € ciabka iHTerparis
eKCIIOPTHOI MOJIITUKH 3 TIPOMHUCIIOBOIO, IHHOBAI[IIHOIO, IHBECTHILIIHHOIO Ta (DIHAHCOBOIO
NOJITUKOK  JiepkaBU. SIKmio momepenHst MpoOjeMa CTOCYEThCS  MEPEBAXKHO
TOPU30HTAIBHOTO XapaKTepy 1HCTPYMEHTIB MIATPUMKH, TO B I[bOMY BHIIQJKY HIAECTHCS
PO BIJICYTHICTH IUTICHOTO MOJITUYHOTO KOHTYPY, Y MEKaX sIKOTO €KCIIOPTHA MOTITHKA
Oysa 0 y3romkeHa 3 MexaHi3MaMH PO3BUTKY BUPOOHUIITBA, TEXHOJIOTTYHOTO OHOBJICHHS,
IHHOBAIIHOTO PO3BUTKY Ta HAPOIIYBaHHSA BHYTPIIIHBOI JOAAHOI BapTOCTi. YHACHIIIOK
[[LOTO E€KCIIOPTHA MOJIITUKA HE BOYJOBYETHCS HAJICKHUM YMHOM Yy CHCTEMY JEp>KaBHOT
MOJIITUKK €KOHOMIYHOT'O PO3BUTKY i HE NMEPETBOPIOETHCS HA MOBHOLIHHUMA THCTPYMEHT
PO3BUTKY HAI[IOHAJILHOTO BHUPOOHMUIITBA, MIABUIICHHS MOTO TEXHOJIOTTYHOTO PIBHS Ta
3MILHEHHS! KOHKYPEHTHUX MO3ULINA YKpaiHU Ha 30BHIIIHIX PUHKAX.

SIk mokasye aHami3 CTpaTeriii, yXBaJICHUX OCTAHHIMU POKAaMHU B €BPOMEHCHKUX
KpaiHaX, €KCIIOPTHA IOJITHKA PO3TJIANAEThCS HE SK aBTOHOMHHU HaOip 3axofiB i3
MPOCYBAaHHS TOBapiB Ha 30BHIIIHI pUHKH. [lompu BIAMIHHOCTI B I1HCTUTYLIMHIN
apxIiTeKTypi Ta HaOOpl IHCTPYMEHTIB, €KCIOpTHI cTparerii Benukoi bputanii Ta
Yecobkoi PecniyOmiku [4, 5] 00’eqHye criibHa puca: y HUX €KCHOpPTHA MOJIITHKA
IHTErpoBaHa y MIMPIIMA KOHTYpP €KOHOMIYHOI moJituku (puc. 1, 2 moOyaoBaHoO 3a
iHpopmamiero [4, 5]). OcobauBo mokazoBuM i1 YkpaiHu € gocBig Yecbkoi
PecriyOuiku, me eKcrmopTHa TOJITHKA € CKIIAMOBOIO IUTICHOT CHCTEMH ITiATPUMKH
MDKHAPOJHOT KOHKYPEHTOCIPOMOXKHOCTI HAIIOHAJILHOTO BUPOOHHIITBA Ta Oi3HECY,
0 TOENHYE JIepKaBHI I1HCTUTYLII, (PIHAHCOBI YCTAHOBU, MEPEKY EKOHOMIYHOT
JTUTIIOMATIi, IHCTPYMEHTH MIATPUMKH MAJIUX 1 CEPEIHIX MiAMPUEMCTB, iHPOopMaIliiHO-
aHAJITUYHY 1HQPACTPYKTYpy Ta MEXaHI3MU CYNpPOBOAY KOMIIaHIA Ha 30BHINIHIX
puHkax. [IpuHIMIIOBO BaXXJIWMBO, IO JAepXaBHA MIATPUMKA B I cuUcTeMi He
OOMEXY€EThCSI POOOTOI0 3 YXKE€ HAsIBHUMHU EKCIIOPTEPaMH, a OXOIUIIOE BHUSBIICHHS
KOMITaHI# 13 MOTEHI[1aJIOM BUXO/Y Ha 30BHIIIHI PUHKH, PO3BUTOK IXHIX KOMIIETEHIIIH,
MIATPUMKY IHHOBAIIMHUX MPOEKTIB, TATy3€BY 1 TEPUTOPIATBHY KOOPAMHAIIIIO, a TAKOXK
(b1HaHCOBI IHCTPYMEHTH 3a0€3MEeUEHHS 30BHIIIHLOCKOHOMIUHO1 A1STbHOCTI.
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Puc 1. Kirouosi emement ToprosenbsHa crpareris Benwnkoi bputanii
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Puc 2. Kimtogosi enement ExkcrioptHoi crparerii
Yeckkoi PecrryOuiku Ha 2023-2033 pp.
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Ha nipomy 111 yKkpaiHcbka MOJI€lb, 3aKpiriieHa B EKCopTHIN cTpaterii, BUTIIsAa€
outbII pparmMeHToBaHoIO (puc. 3 modymaoBaHo 3a iHGopmaitiero [3]). OgHUM 13 TPOSIBIB
1i€i pparMeHTapHOCTI € IHCTUTYI[IHA apXITeKTypa ii peanizamii. YnHHa KOHDIryparis
HEe (popMye LUTICHOI CHCTEMH YIPABIIHHS, 3/1aTHOT MOEJHATH B MEXKax €IUHOTO
KOHTYpY OpraHd Ta IHCTHTYIIi, BIAMOBIIadbHI 32 €KCIOPT, IPOMUCIOBUI PO3BUTOK,
1HHOBAIlli, 1HBeCTHUIIl, (piHAHCYBaHHS, CTpaxyBaHHS Ta MDKHAPOJHY EKOHOMIUHY
TiIbHICTE. HaroMicTh y €BpONMEMCHKUX MOJENSX BaXJIMBY POJb BIAITPalOTh
iHTerpoBaHi 1HGOpPMAIIIHI CHUCTEMHU, IHCTPYMEHTH KOMIUIEKCHOTO CYIPOBOIY
MIJIPUEMCTB, MEXAHI3MHU CIPSAMYBAHHS KOMIIAHIM 10 MNPOPUIBHUX ITHCTUTYIIIM
MIITPUMKH, KOOpJWHAIlIS 3 Oi3HEC-acoIlialisiMU Ta CHCTEMHE BHSBICHHS Cy0O’ €KTIB
roCIOJapiOBaHHs 3 EKCIOPTHUM TNoTeHmianoM. Came Taka opraHizailiiiHa Jorika
3a0e3neuye y3roJKEHICTh OKPEMUX IHCTPYMEHTIB MIATPUMKH Ta iX HIATOPSAIKYBaHHS
CHUIBHOMY pe3yJbTaTy — PO3BUTKY HAI[IOHAJBHOIO BUCOKOTEXHOJOTIYHOTO
BUPOOHMIITBA, PO3UIMPEHHIO EKCIOPTHUX CHOPOMOMNKHOCTEM 1 MiJABUILEHHIO SIKOCTI
excropTy. BogHouac 3HauHa yacTHHA 1HAUKATOpiB OniepaliitHoro rmiany opi€HTOBaHA
MepeBakHO Ha (pikcarliro aMiHICTPATUBHOI aKTUBHOCTI1 — MIJITOTOBKY JOPOKHIX KapT,
3aIyCK nnaT(popM NPOBEJICHHS lH(i)OpMaI_IH/IHI/IX 3aXO0/iB, YKJIaNIeHHs MEMOPAHIYMIB,
MIJTOTOBKY JIOCHIPKEHb 1 KOHCYJIbTalllif, — @ HE HAa BUMIPIOBAHHS CTPYKTYPHHUX
pe3yNbTaTiB eKCIIOPTHOT MOTITUKH.

[TinBumenns eexTUBHOCTI peanizarii ExcriopTHOi cTparerii Ykpainu Ha epiof
no 2030 poky mnoTpeOye MOOMpalfOBaHHS HU3KH B3aEMOIOB’SI3aHUX HAIPSAMIB
aepxaBHOi momiTuku. IlepemyciM imeTbcs mpo peajgbHE MOETHAHHS EKCIOPTHOI
MOJITUKK 3 TPOMHUCIOBOIO, 1HHOBAI[IMHOIO, I1HBECTHIIIHHOI Ta (hIHAHCOBOIO
MOJITUKOIO JiepkaBU. be3 1bOro eKcrmopT 1 Hajajal HE 3MOXE MOBHOI Mipoo
BUKOHYBaTH  QYHKIIIO  IHCTPYMEHTY  CTPYKTYpHUX  3MiH,  I1JIBUIICHHS
MPOJAYKTUBHOCTI, HApOIIyBaHHsS BHYTPIIIHKOI JIOAAHOT BapTOCTI Ta 3MIIHEHHS
eKOHOMIYHOI Oe3mekn. He MEHIl BaXIWBHM € TOCWICHHS IIJTLOBOTO XapakTepy
Jep>KaBHOI MIATPUMKH — i OpI€HTAIllsl Ha T1 BUJIM JISJILHOCTI, TOBapH, MOCIYTH Ta
MPOEKTH, AKI MAIOTh HAWMOUIBIIMI TOTEHIIaN 3 MOy BaTIOTHUX HAJXOIKCHD,
CTBOPEHHSI POOOUMX MICIlb, PO3BUTKY BUPOOHUYMX JIAHIIOTIB B YKpaiHi, 3pOCTaHHS
BHYTPIIIHBOI 0JJaHOT BAPTOCTI, 3aMIILIEHHS] KPUTUYHOTO IMIIOPTY Ta 3aKPIIJICHHS Ha
CTPATETIYHO BaXKJIMBUX 30BHIIIHIX PHHKAX.

Oxkpemoro 3HaueHHsS HaOyBae Teperyisi MiIXOAIB 0 MOHITOPUHTY peai3allii
Crparerii. MeTbcs Tpo 3ampoBajpKeHHsS MOKA3HUKIB, AKi (iKCyBamu 6 He JuIIe
aJIMIHICTpaTUBHE BUKOHAHHS 3aXOJIiB, @ HacaMIlepe] CTPYKTYPHHM BIUITMB €KCIIOPTY
Ha €KOHOMIKY — 3ailHATICTh, BAJIOBY JOJAHy BapTICTh, MPOLYKTUBHICTb, PO3BHUTOK
BUPOOHMYMX JIAHIIOTIB, a TaKOX JWHAMIKYy €KCIOpPTYy MPOAYKIi 3 BHIIOIO
TEXHOJIOTIYHOIO CKJIAQJHICTIO. 3a TaKoro NIAXOAY pe3yJbTaTUBHICTH JIepKaBHOT
MIITPUMKN Ma€ OI[IHIOBATHCS HE 3a KUTHKICTIO MTPOBEACHUX 3aX0/I1B UM IMiITOTOBICHUX
JOKYMEHTIB, a 3a BHECKOM Y CTPYKTYpHI 3MIHM €KOHOMIKH, IIiJIBUIIICHHS
TEXHOJIOT1YHOT'O PIBHSI BUPOOHUIITBA Ta 3MIITHEHHS €KCIIOPTHOTO MOTEHITIATy KpaiHH.
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Puc 3. KimrouoBi nporanunan Exkcrioptroi crpaterii Ykpainu no 2030 poky Ta
HaIpsIMH TiABUIICHHS ePEeKTUBHOCTI 11 pearizarii
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Bognouac ogHMM 13 KIIIOYOBHMX HAampsMIB JIOONPALIOBAaHHS 3aJIMILAETHCS
MOCUJIEHHSI MDKBIJIOMYOi KOOpJMHAII MK OpraHaM Jep)KaBHOI BJIaJau Ta
IHCTUTYIIISIMU,  BIJIMOBIIaTLHUMU 32 peaji3aiilo eKCIOpPTHOI TOJITUKH. be3s
Y3TrO/KEHHS  YIPABIIHCBKUX pillleHb, (DIHAHCOBUX I1HCTPYMEHTIB, MEXaHI3MIB
CTpaxyBaHHsI, IHHOBAILIHOI MIATPUMKH, IHBECTULIIMHUX PIIIICHb 1 3aX0/IIB 13 PO3BUTKY
BUPOOHMYOI 0a3W eKCIOpTHA TONITHMKA W Hajadml pU3UKYE 3aJUIIaTHCS
¢parmeHToBaHow. BianoBiaHO, #xeTbes 1 nmpo (GopMyBaHHS UUIICHOI CHUCTEMHU
MIATPUMKA  €KCIIOPTY, SKa TO€nHyBaja O PO3BUTOK I1HHOBAIlM, 3MIITHCHHS
BUPOOHMYMX KOMIIETEHII, ()IHAaHCOBI Ta CTPAaxXxOBl IHCTPYMEHTH, 1H(OpMaliiHO-
aHAITUYHUM ~ CYNpOBiA,  MDKHApOAHY  KOMepLiami3amilo Ta  MeXaHI3MHU
JOBTOCTPOKOBOTO 3aKPIIJICHHSI YKPATHChKUX KOMITaHIM Ha 30BHINIHIX puHKax. Came
TaKa JIOT1Ka J1a€ 3MOTy PO3IJIAJIaTH €KCIIOPT HE JIMILE K KaHal 30yTy Bxke BUPOOJIEHOT
MPOJIYKIIii, @ K CKJIaJJOBY HIMPIIOTO MPOIIECY PO3BUTKY HAI[IOHATHHOTO BUPOOHHUIITBA,
CTBOpPEHHSI KOHKYPEHTOCIIPOMOKHOTO MPOAYKTY Ta 3MII[HEHHS IMO3UIINA KpaiHu Y
MDKHAPOIHOMY TOJILII TIpaITi.

Otxe, 0e3 peanbHOr0 MOEAHAHHS EKCIMOPTHOI MOJITUKH 3 MPOMHUCIOBOIO,
IHHOBAIIIMHOIO, 1HBECTHUIINHOIO W (hiHAHCOBOIO TMOJITHUKOI peamizamis ExcmoptHOi
cTparerii Ykpainu Ha mnepiog a0 2030 poky pu3HMKye 30epertu mepeBa)KHO
1HBECTUIIIITHO-OpraHi3alliiHuil XapakTep. 3a Takoro MiAXOAY €KCIOPT 1 Hajami
BUKOHYBATHME MEPEBAKHO (PYHKITIFO MiATPUMKH 30BHINIHHOTOPTOBEIHHOI aKTHBHOCTI
B MeXaxX HasBHOI BHUPOOHMYOI MOJENi, HE MEPETBOPIOIOYHUCH Ha MOBHOLIIHHHM
THCTPYMEHT 3MIITHEHHS] €KOHOMIYHOT O€3MEKH JIepPrKaBH.
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XapKiBChbKUM HAIlIOHATBHUNA €KOHOMIYHUHN
yHiBepcuteT imeHi Cemena Kysners, Ykpaina

AHoTamiAg. Y cTarTi JOCHIKEHO EBOJIIOLII0 TEOPii JIIOJCHKOTO KamiTalny Ta
MPOAHANII30BAHO CYYacHI MIAXOAM O WOro BIJHOBJICHHS B YMOBax MIrpariiiHux
PHU3HKIB. Y3arajibHEeHO TpaHC(opMaIlito HAYKOBUX MOTJISIB Bl KJIACUYHOT KOHIISTITIT
HAKOIMWYEHHS JIFOJICHKOTO KalliTady /10 Cy4acHOi MapajurMA MOTO BiIHOBIICHHS, IO
BpaxoBye AeMorpadiudi BUKJIUKH, MDKHAPOAHY MIrpallito, Iu(poBi3aiio eKOHOMIKH
Ta MICIASIBOEHHUN pO3BUTOK. CHCTEMaTM30BaHO Cy4yacHl KOHUEMIi BIJHOBJIECHHS,
CTIAKOCTI, MUPKYJISIIi 3HaHb 1 KOMIETEHTHOCTEH, MOOIIBLHOCTI TaJIAHTIB, CTAJOro
PO3BUTKY JIOJCHKOTO KamiTalxy Ta Oe3NmepepBHOTO HaBUYaHHS. 3alpOMOHOBAHO
aBTOPChKE TpaKTyBaHHS KaTeropii «BIAHOBJICHHS JIIOJACHKOTO KammiTaly» SK
KOMILJIEKCHOTO TIPOLIECY BIATBOPEHHS, PO3BUTKY, IOBEPHEHHS, ajamnTaiii Ta
e(eKTUBHOTO BUKOPHUCTAHHS JIFOICHKOTO MOTEHIIIally B yMOBaX MIrpalliiHUX PU3UKIB.

Karw4yoBi caoBa: JIOACBEKMI KamiTall; BIJHOBJEHHS JIOJCHKOTO KaIiTaiy;
MITpALiifHl PU3MKH; MDKHApOJHA MIrpalisl; BIITBOPEHHS JIIOJCHKOrO KaIliTany;
CTIKICTh JIFOJICHKOTO KamiTaily; Oe3lepepBHE HABUYAHHS, €KOHOMIUYHUU PO3BUTOK;
MICISIBOEHHE BITHOBJICHHS..

B ymoBax rno6anpHOi HEecTaOLIBHOCTI, BIMCHKOBUX KOH(IIIKTIB, JeMOrpadiqHOro
CKOPOYEHHS HACENICHHSI Ta MOCUJICHHS MDKHApPOJHOI MIrpallii JIIOJACHKHIA KamiTaa CTae
OJTHUM 13 KJTFOYOBUX YMHHHUKIB 3a0€3ME€UYEeHHSI €KOHOMIUHOT CTIMKOCTI Ta JOBTOCTPOKOBOTO
pPO3BUTKY jAepikaB. Jlyst Ykpainu mpoOiiema BITHOBIIEHHSI JIFOJICBKOTO Karmitary HalOyra
0COOJIMBOI aKTyaJbHOCTI BHACHIZIOK MAcCIITA0HMX MITPalIfHUX TPOLECIB, BTPATH
TPyJIOBOTO TMOTEHIIaTy, TMOTIpIIeHHs JeMorpadiuHoi CHTyalii Ta HEOoOX1IHOCTI
MICJIIBOEHHOTO BITHOBJICHHS C€KOHOMIKH. 3a TaKhX YMOB TPAIUINNHI MIAXOIU 0
YIPaBIIHHS JIIOACBKUM KaIlTAJIOM MOTPEOYIOTh CYTTEBOTO MEPETISTY, a KOHLIETLIS Ooro
BIJIHOBJICHHSI IOBUHHA BPAaXOBYBATH HE JIUIIIE ITPOIIECH OCBITH 1 MPOECIHHOT MiITOTOBKH,
ajle 1 TIOBEPHEHHS MITPAHTIB, PEIHTErpallil0 HaceJIeHHs, 30epeKeHHs MpodeciitHuX
KOMITETEHTHOCTEH Ta CTBOPEHHSI CIIPUSTIMBUX YMOB JJIs1 TX MOIANIBITIOT peajti3aitii.

MeToro TOCTIHKEHHS € y3arajlbHeHHS €BOJIIOIT TeOpii JIFOACHKOT0 KaIliTany, aHai3
CY4aCHMX MDKHApOJHUX MIIXOMAIB 10 HOro po3BUTKY Ta OOIPYHTYBaHHS €KOHOMIYHOL
CYTHOCTI MPOIIECY BiTHOBJICHHS JIFOACHKOTO KamiTally B yMOBaX MITpaIliiHuX pPU3UKIB.
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Teopist MFOACHKOTO Karlitaly € OJHI€0 3 (yHIaAMEHTaIbHUX KOHIICTIINA CydacHOl
€KOHOMIYHOI HayKd, M0 TMOSCHIOE 3aKOHOMIPHOCTI €KOHOMIYHOTO PO3BUTKY 4epes
1HBECTHUIIIi y 3HAHHS, OCBITY, MpOQeciiiHl HABUYKH, 3I0POB'Sl Ta 1HII XapaKTEPUCTUKH
moaunu. He3Baxaroun Ha Te, 110 ii HayKoBi 3acaau Oyiau chopMOBaHi Ie y JAPYTii
nojoBuHI XX CTONITTS, CydacHi TII0oOanbHI BUKIMKHM, a came: Mudposizallis,
nemorpadiuHe CTapiHHs, MDKHApOJHA MIrparllis, BIHCHKOBI KOH(MIIIKTH Ta CTPYKTypHa
TpaHcdopMallisi pUHKY Ipalii, ICTOTHO PO3LIMPHIIN 3MICT I1i€1 Teopii. ChOro iH1 JTHOCHhKUN
KalliTaJl PO3TJISIIAEThCS HE JHIE K (PAKTOp BUPOOHHUIITBA, a SIK OCHOBHHUU JpaiBep
IHHOBAI[IITHOT'O PO3BUTKY, EKOHOMIYHO1 CTIHKOCTI Ta KOHKYPEHTOCITPOMOYKHOCTI JIEpKaB.

[lepmii HayKOBi YSIBI€HHA MpPO €KOHOMIUHY LIHHICTH 3HaHb Ta MPodeciiHuX
HAaBUYOK JIIOAVMHU MOXHA MPOCTEXUTH Iie y mpaisx A. Cwmita, sKvil 3a3HayaB, 110
OCBITa Ta KBai(iKallis MpalIBHUKIB € CKJIaJ0BOI0 HallloHaIbHOro Oararcrsa. [Ipote
3aBEPILICHOTO BUTIISLY TEOPIs JIIOJACHKOro Kamitany HaOyna y po6orax T. Hlynbiia,
KWW JIOBIB, 1[0 BUTPATH HA OCBITY, MEIUIMHY Ta MNPOQECiiHY MIATOTOBKY CIIIJ
pO3TIIAIaTh K TPOAYKTHBHI IHBECTHIIl, 37aTHI 3a0e3medyBaTd JOBTOCTPOKOBE
€KOHOMIUHE 3pocTaHHs. [lomampimiuii pPO3BUTOK KOHIEMINT MMOB'SI3aHUN 13
nociimkenuamu ['. bekkepa, sikuii 3anmponoHyBaB €KOHOMIUHY MOJIENb OILIHIOBAHHS
e¢(eKTUBHOCTI 1HBECTHUIIM Yy JIOACHKUM KamiTaa, JOBIBIIM ICHYBaHHS MPAMOIi
3QJIEKHOCTI MK PIBHEM OCBITH, IPO(ECIHOI0 MIArOTOBKOI Ta MPOAYKTHUBHICTIO
mparli. 3HaYHUWA BHECOK Y KUIBKICHE OIIHIOBaHHS JIIOACHKOTO Kamitaly 3poOuB
JIx. Minnep, sxuii po3poOUB (PyHKIIIO 3apo0iTKy, IO W CHOTOJIHI IIHPOKO
BUKOPHCTOBYETHCS B EKOHOMETPUYHUX JOCTIHKCHHIX pUHKY Tipari [1].

Y XXI cTomiTTi KjIacu4yHa Teopis JIOJCHKOTO KamiTajly OTpHUMalla CYTTEBHM
po3BuUToK. Excrieptu CBITOBOro 6aHKy BU3HAYAIOTh JIFOACHKUN KaMiTall sIK CYKYITHICTh
3HaHb, 37I0POB's, KOMIIETEHTHOCTEH, MPOPECiHHOr0 JOCBITY Ta COIIATPHUX HAaBUYOK,
K1 3a0€31e9yI0Th TPOIYKTHBHICTD HpaLIIBHI/IKa NPOTSATOM YChOTO JKUTTS. [Tpu oMy
Cy4yacHa KOHLIEMI[iS OXOIUTIOE HE JIMIIE OCBITY 1 3J0pOB'A, a W SAKICTb CEpelOBHUINA
MPOKMBAHHS, YMOBU TIpaill, MOXIJIHUBOCTI O€3MepepBHOTO HaBYaHHS, PO3BUTOK
M (PPOBUX KOMIETEHTHOCTEN Ta aJaITUBHICTh 10 TEXHOJIOTTYHUX 3MIH [2].

VY 3Biti OECD «Skills Outlook 2025» ocoGmuBa yBara MpuUIUISETHCS PO3BUTKY
HaBUYOK X XI CTOMITTS, 31aTHOCTI MPAIIBHUKIB MIBUKO aaNTyBATUCS 10 TEXHOJIOTTYHUX
3MiH, IITYYHOTO IHTENIEKTY, IM(POBOI EKOHOMIKM Ta HOBHUX Mojemel 3ahHsTocTi. Ha
nymky ekcrieptiB OECD, caMe 1HBeCTHIi Y PO3BUTOK KOMIIETEHTHOCTEH, Oe3nepepBHe
HaBuyanHs (lifelong learning), 1rippoBy rpamMOTHICTH Ta MOOUTHHICTD MPAIIBHUKIB CTAIOThH
BU3HAYAILHUMHU (DAaKTOpaMH JIOBIOCTPOKOBOTO EKOHOMIUHOTO PO3BHUTKY [3].

Amnamiz cyvacHux IyOiikaiid, OIyOJIKOBaHMX IPOTSATOM OCTaHHIX PpOKIB Yy
NPOBIIHUX  MDKHapOJHUX  EKOHOMIUHMX OKypHalaX, CBIIYUTH TPO  CYTTEBY
TpaHchopMallito HayKOBHX IIAXOMIB JO JOCIIPKEHHS JIFOJCHKOrO Kamitary. Ko
TPAAUIIIAHI JOCTIIPKEHHSI 30CEPEIKYBAINCS IMEPEBAKHO HA TTMTAHHSIX HOTO HAKOITUICHHS
yepe3 1HBECTHUIIIT B OCBITY Ta MpodeciiiHy MiAroTOBKY, TO Cy4acHa HayKOBa JyMKa Jeaaii
OLTbIlIE KOHIIEHTPYETHCS HA MpoOJieMax BIAHOBJICHHS JIOJICBKOTO KaIliTaly B yMOBax
MacIITaOHUX MIrpariifHuX MPOIECiB, AeMorpadiqHuX 3MiH, BIICHBKOBUX KOH(IIIKTIB Ta
€KOHOMIYHOI HeCTaOUIbHOCTI. Y UEHTpl yBaru nepeOyBaroTh MUTAHHS peIHTerparlii
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JIONICBKUX ~ PECypciB,  TMOBEPHEHHS  MITPAHTIB,  BIAHOBIECHHS  MpodeciiHmX
KOMIIETEHTHOCTEN Ta (DOpMyBaHHS JEpKABHOI MOJITUKU, CIIPSIMOBAHOI HA MIHIMI3aIIIIO
BTpaT JIIOJIChKoro noteniiany. 3okpema Hasappo C. ta Uxoy L. 3anporonyBanu HOBHiA
MOTJISiT HA B3AEMO3B'SI30K MDK MIrpaIli€el0 Ta HAKONMUYEHHSM JIIOJICBKOrO Karmitanty,
JOBOISYH, [II0 MOKJIMBICTB MITpallii HEe 3aBKI1 CTUMYJIIOE IHBECTHIIIT B OCBITY. Ha ocHOBI
€KOHOMETPUYHOTO MOJIETIOBAHHS Ta MaHEbHUX JAHWX BOHM TMOKA3ajH, IO 3a MEBHUX
YMOB BUIKPUTTSI MOKJIMBOCTEW JJIsl MIrpailii MOKe, HABIIAKW, 3HUKYBAaTH CTUMYJIM JI0
HAKOITMYEHHS JIFOJICBKOTO KaIliTally B KpaiHi ITOXO/KEHHS. 30KpeMa, SKIIO Bijgada Bif
OCBITH B KpaiHi MPU3HAYEHHS € HIKYOI0, HIXK Y KpaiHi MOXOKEHHS, MOTEHLIIIHI MIrpaHTH
CKOpOUYIOTh IHBECTHIIli Y BJIACHHH PO3BUTOK. ABTOpPHU OOIPYHTOBYIOTH HEOOXIAHICTDH
MOEHAHHS MITPalifHOl MOMITHKA 3 MEXaHI3MaMy JIeP’KaBHOI MIATPUMKH OCBITH Ta
PO3BUTKY JIIOJICHKOTO KariTaay, HaroJIOIIytouu, 0 €PeKTUBHE BITHOBJICHHS JIFOJCHKOIO
MOTEHIIIATY TIOTpeOy€e HE JIUIIIE CTBOPEHHS MOMIIMBOCTEM MOOLIBHOCTI, a ¥ (hopMyBaHHS
CTUMYJIIB /10 HaBYaHHA, TPOQECIHHOrO PO3BUTKY Ta TOBEPHEHHS BUCOKOKBaITI(HIKOBAHMX
npaiiBHUKIB. TakuM YMHOM, JTOCTIDKEHHS (PAKTUYHO AEMOHCTPYE MepeXif BiJl KIIACHIHOI
MO/IeTI HAKOTTMYCHHS JIFOJICHKOT0 KaIliTary 10 KOHIICTIIIT YIIpaBIiHHSI HOT0 BITHOBJICHHSM
B YMOBAaX MIrpauiiiHux pu3ukis [4].

Anna XK., Jlycrmann K., Tepmax I.-C. 3anponoHyBaiy JMHAMIYHY MOJCIb
B3a€EMO3B'3KY MDK OYIKYBaHOIO TPUBAIICTIO NepeOyBaHHs 32 KOPAOHOM, HAKOITUYEHHSIM
crieri9HOTrO JFOICKKOTO KalliTaly Ta PIlIEHHSM I0I0 TTIOBEPHEHHS MIrpaHTiB. ABTOPH
JIOBOJISITh, 11O 1HBECTHIIIi MITPaHTIB y MNpo(eciiiHi KOMIIETEHTHOCTI 3HAYHOIO MIpOIO
BU3HAYAIOTHCS iXHIMU OYIKYBaHHSIMH LI0/I0 TOBEPHEHHS 10 KpaiHu moxomkeHHs. Ocodwu,
K1 TUTaHYIOTh TpUBajie TiepeOyBaHHS B KpaiHl NMPU3HAYCHHS, aKTHUBHIIIEC 1HBECTYIOTh Y
PO3BUTOK MPO(ECITHUX HABUYOK, TOAl SIK KOPOTKOCTPOKOBI MITPaHTH 3HAYHO MEHILIE
3arikaBieHl y (opMyBaHHI crnenu@iqHOro JrojachKoro kamitamry. OcoOnuBy yBary
JIOCJTITHUKY MPUALISIOTH CENEKTUBHIN 3BOPOTHIM Mirparlii (selective return migration), sika
BU3HAYA€ HE JIMIIEC MAcIITaOl MOBEPHEHHS HACEJICHHS, a i SKICTb JIIOACHKOrO KarliTamy,
10 TIOBEpTaeThesl A0 Kpainu. Ha qymMKy aBTOpiB, AepkKaBHA TMOJITHKA MOBHUHHA OYyTH
CIIPSIMOBAHA HE JIMIIIE Ha CTUMYJTFOBAHHS ITOBEPHEHHSI MITPAHTIB, aJie 1 HA CTBOPEHHS YMOB
JUIT MaKCUMaJIbHO €()EeKTMBHOTO BUKOPUCTAHHS HAOyTWX HUMHU 3HaHB, MPOQECIHOro
JIOCBITy Ta MI>KHAPOJIHUX KOMIIETEHTHOCTEH Mmicyst moBepHeHHsI. OTxKe, JIF0JIChKUHN KarliTall
PO3IIISAAETHCS BKE HE SIK CTATUYHUIN PECypC, a K JUHAMIYHA KaTeropisi, PO3BUTOK SKO1
3aJICKUTh B1JT MITpaIliifHOT MOBEIIHKYA HACEJICHHSI Ta IHCTUTYIIIHOTO cepenoBuIna [5].

BaxmBuM HampsMOM CydacHHX JOCHIKEHb € TaKOX IePEOCMHUCICHHS
TpaauIiiHOT KoHIIemii brain drain yepe3 nmpusmy brain circulation. Y 11boMy KOHTEKCTI
3HaYHHUM THTEPEC CTAHOBIISITH POOOTH, MPUCBSYEHI LUPKYJIALIT 3HAHb MK KpaiHaMH.
Pesynbratu pocmimkenns brapasamxk b., [llapma JI. neMOHCTpYIOTH, 110 TOBEPHEHHS
BHUCOKOKBaJII(hIKOBAHUX MIrpaHTiB 3ale3neuye TpaHChep Cy4daCHMX TEXHOJOTIH,
YIPaBIIHCHKUX MPAKTHUK, IHHOBAI[IHHUX KOMIIETEHTHOCTEH Ta MIXKHAPOIAHOTO JOCBITY
70 Kpainu nmoxojkeHHs. Came TOMy CydacHa €KOHOMIYHA TMOJIITHKA Jeail 4acTilie
OPIEHTYETHCSI HE Ha CTPUMYBAHHSI MIrpailii ik Takoi, a Ha CTBOPEHHS IHCTUTYLIHHUX
YMOB JUIsi BUKOPUCTAHHS TOTEHIIANy HUPKYJAIIi 3HaHb 1 MOBEPHEHHS JIOJCHKOTO
Kariraty sK JpKepena IHHOBAIIHOrO PO3BUTKY €KOHOMIKH [6].
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Takum 4rHOM, pE3yJIbTaTH CyYaCHUX JAOCTIIKEHb CBIAYATh PO MOCTYIOBY 3MIHY
napaJurMu PO3BUTKY JTFOICHKOTO KamiTary. SIKIo KTacuyHa Teopis aKIIeHTyBajla yBary
MEPEeBAKHO HA HOro HAKOMMYEHHI IIITXOM IHBECTYBaHHS B OCBITY, TO HOBITHI
myOJTiKaIii po3risaTh JIOACKKUN KammiTal SK JAHAMIYHY CHCTEMY, IO MOTpedye
MOCTIMTHOTO BiAHOBJICHHS, pEIHTErpallii, pO3BUTKY MPOQPECIHUX KOMIETEHTHOCTEH,
CTUMYJIIOBaHHS TIOBEPHEHHSI MITPaHTIB Ta €(QEKTUBHOTO BUKOPHUCTAHHSA 3HaHb,
HaOyTOro MI>KHapPOJHOrO JOCBiAY 1 HU(PpoBUX HaBUUOK. CaMe Takuil miaxig HaOyBae
0COOJIMBOI aKTyallbHOCTI I YKpaiHW, J€ BHACIJIOK ITOBHOMACIITAOHOI BiiiHH,
3HaYHUX MITPalIAHUX BTpAT Ta JAeMOrpadiuHUX BHUKJIMKIB MpoOieMa BiIHOBJICHHS
JFO/ICHKOTO KamiTally CTa€ OJHUM 13 KIIOUOBUX YMHHHUKIB 3a0€3MEeUeHHsI EKOHOMIYHOTO
3pOCTaHHS, IHHOBAIIHOTO PO3BUTKY Ta MICIISIBOEHHOT B1I0Y/I0BH KpaiHU.

[IpoBenennii aHaimi3 J0O3BOJSIE YTOYHUTH EKOHOMIYHMM 3MICT  KaTeropii
«BIJTHOBJIEHHS JIFOJICBKOIO KaIliTally», sIKY 3allpOIIOHOBAHO TPAKTYBAaTH SIK KOMILJIEKCHUM,
Oe3nepepBHUM Ta IHCTUTYIIMHO 3a0e3MedyeHuil TpoLeC BIATBOPEHHS, PO3BUTKY,
30epeXeHHsI, TTOBEPHEHHS, aJanTailii, peiHTerpaiii Ta e()eKTUBHOTO BHKOPUCTAHHS
JIFOJICBKOTO TTOTEHIIATy, CIIPSIMOBAHUI Ha KOMIIEHCAIT0 JeMorpadiuHux, mpodeciiiHux
Ta IHTENEKTyaJIbHUX BTpAaT JEp)KaBH B YMOBaxX MIrpaliiHUX pHU3HUKIB, LU(PPOBOI
TpanchopMmarllii eKOHOMIKM Ta MICISIBOEHHOTO BiJHOBJIECHHS Kpainu. Ha BimMiHy Bif
ICHYIOUMX MIJXO/IIB, 3aIIPONIOHOBAHE BU3HAYEHHS IHTErPye€ €KOHOMIYHUM, COLIaJIbHUM,
IHCTUTYIIIMHUHN 1 MIrpaliiHUN aCTIEKTH BIHOBJICHHS JIFOJICHKOTO KaIiTally Ta BPaxOBY€
CYYacHI BUKJIMKU PO3BUTKY HAI[IOHATbHOT €EKOHOMIKH.

PesynbpTatu nocnigxeHHs CBiI4aTh Mpo (opMyBaHHS HOBOT HAYKOBOI MapajiurMu
PO3BUTKY JIFOJICBKOTO KaIliTaly, y MeXaxX AKOi KJIOYOBUM 3aBJAHHSIM CTAa€ HE JIMIIE
HOro HAKOIMYEHHS, a i 3a0€e31eUeHHs BIJHOBJIEHHS B yMOBaX 3pOCTAHHS MITPALIIITHUX
PU3HKIB, JeMOrpadiuHuX 3MIH 1 CTPYKTYpHOi TpaHcdopmallli eKOHOMIKH. Takuii
MIIX11 PO3LIUPIOE TPaAulliiiHE PO3YMIHHS JIIOJACHKOTO KamiTally $SIK BHPOOHHUYOTO
pecypcy Ta JO3BOJISI€E PO3MJISIAATA WOTO0 SK OCHOBY €KOHOMIYHOI CTIHKOCTI,
IHHOBAIIMHOTO PO3BUTKY 1 KOHKYPEHTOCIPOMOXKHOCTI JIE€PKaBH.

OO6rpyHTOBaHO, 110 €()EeKTHUBHE BIJHOBJIEHHS JIOJCHKOrO KamiTaidy MoTpedye
KOMIUIEKCHOTO TTO€HAHHS €KOHOMIUHMX, COIIAIbHUX, IHCTUTYIINHUX 1 MIrpariiiHuX
MEXaHI3MiB, CIPSAMOBAHMX Ha 30epexeHHs NpodeciitHOro MmoTeHIiany HaceJIeHHS,
CTUMYJIIOBAaHHS TOBEPHEHHS KBaNi()IKOBAaHUX TMPAIiBHUKIB, PO3BUTOK CYYacCHHUX
KOMIIETEHTHOCTEH Ta CTBOPEHHS YMOB JUIsi MOBHOIIIHHOI peaizallii J0JChKOro
NOTEHLIady. 3amporoHOBaHE AaBTOPCbKE BU3HAYEHHS KaTeropii «BiTHOBJICHHS
JIOACHKOTO KamiTaly» J103BOJII€E KOMIJIEKCHO BpaXxyBaTH Cy4acHI BUKJIMKU PO3BUTKY
HalllIOHAJIbHOI €KOHOMIKM Ta MOXK€ OyTHM BHUKOpPUCTaHE K TEOPETHYHA OCHOBA IS
MOJANIBITUX HAYKOBUX JOCIHIKEHB 1 (HOPMYBaHHS JAEP>KaBHOI MOIITUKH.

[Moganpin  JOCHIIKEHHS JOUUIBHO 30CEpPEAUTH Ha PO3pOOJIEHHI HAYKOBO-
METOJWYHHUX MIAXOMAIB /0 OLIHIOBAaHHS PIBHS BIAHOBIEHHS JIIOJCHKOTO KalliTaly B
yMOBax MITpalifiHUX pU3UKIB, MOOYJO0BI CHCTEMH TIOKAa3HUKIB MOHITOPUHTY
BIJIOBITHUX MPOLIECIB Ta OOIPYHTYBAHHI MEXAHI3MIB JAEP>KABHOI'O PEryJIOBAHHS.
Oco0nuBYy yBary JOUUIBHO MPUAUIUTA MOJICTIOBAHHIO BIUIMBY PI3HUX THUIIIB Mirparii
Ha  SKICTh JIIOACBKOrO  KamiTajly, JOCHIIP)KEHHIO YMHHHUKIB  TOBEPHEHHS
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BUCOKOKBaNipikoBaHMX  (axiBIiB, a TaKoX pO3POOJICHHIO  IHCTPYMEHTIB
CTUMYJIIOBaHHA TpodeciiiHoi peiHTerpanii HaceleHHs, PO3BUTKY Oe3mepepBHOTrO
HAaBYaHHSI Ta €(QEKTUBHOTO BHUKOPHCTAHHSA JIIOJACHKOrO TOTEHIIATy B Mpoleci
HICIISIBOEHHOTO BIAHOBJICHHS Y KpaiHH.
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Modern economic systems operate in an environment characterized by rapid
changes, increasing volumes of information, and growing complexity of managerial
tasks. Under these conditions, the effectiveness of economic decision-making largely
depends on the ability to analyze large datasets in a timely manner, identify patterns in
the development of processes, and generate well-grounded forecasts.
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Traditional tools of economic analysis, including statistical methods and
econometric modeling, remain the foundation for studying socio-economic phenomena
due to their ability to quantitatively assess relationships between factors. At the same
time, under modern conditions, their capabilities require further expansion due to the
need to process significant amounts of heterogeneous information and account for the
nonlinear nature of many economic processes.

One of the promising directions for improving the analytical support of managerial
decision-making is the use of artificial intelligence technologies, particularly machine
learning methods and data mining techniques. Their application creates opportunities to
improve forecasting accuracy, automate certain stages of analysis, and identify hidden
relationships that may remain undetected when using traditional approaches.

At the same time, the use of artificial intelligence in the economic sphere does not
imply the abandonment of classical modeling methods. The most effective approach is the
development of integrated analytical systems in which econometric models provide
theoretical justification of the processes under study, while artificial intelligence tools
complement them with advanced capabilities for forecasting and analyzing complex
interrelationships.

Thus, the study of the possibilities of integrating econometric modeling and artificial
intelligence technologies represents a relevant direction of scientific research that
corresponds to current trends in the development of the digital economy and contributes
to the formation of more effective mechanisms for economic decision-making.

Artificial intelligence is gradually transforming managerial decision-making
processes by enabling the automation of data collection, analysis, and interpretation.
Researchers emphasize that the use of Al can enhance the efficiency and timeliness of
managerial decisions; however, it also requires consideration of risks associated with
data quality, algorithm interpretability, and the need for verification and control of the
obtained results [1, 2].

The scientific literature emphasizes that artificial intelligence should not be
considered as an alternative to traditional economic methods. On the contrary, the most
promising approach is the development of integrated models in which econometric
analysis provides theoretical justification of relationships, while machine learning
algorithms improve forecasting accuracy [3]. Machine learning expands the
capabilities of economic analysis by identifying complex interrelationships within
large datasets that are difficult to detect using traditional methods. Modern information
technologies create new opportunities for economic modeling and analytics. Some
researchers emphasize the role of digital tools in improving the efficiency of economic
process modeling [4—6], while others consider mathematical methods and information
technologies as the foundation of modern economic analytics [7, 8].

The use of hybrid forecasting models based on the combination of traditional statistical
time-series analysis methods (ARIMA, exponential smoothing, regression models) with
machine learning and artificial intelligence algorithms has become particularly important in
modern economic analytics. Such integration makes it possible to overcome the limitations
of individual methodological approaches: statistical models provide opportunities to assess
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the dynamics of indicators, identify trends, and quantitatively interpret relationships
between variables, whereas artificial intelligence algorithms contribute to the detection of
complex nonlinear dependencies and hidden patterns in large datasets.

The application of hybrid models is especially relevant for studying economic
processes influenced by a significant number of interconnected factors and
characterized by high volatility. Unlike classical forecasting models, which are mainly
based on the assumption that identified patterns remain stable over time, intelligent
algorithms are capable of adapting to changes in data structures and incorporating new
information signals. This creates opportunities to improve the accuracy of forecasting
estimates and develop more substantiated managerial decisions [9].

At the same time, the effectiveness of such models is determined not only by their
high predictive accuracy but also by the ability to interpret the obtained results.
Therefore, a promising direction is the development of combined analytical systems in
which econometric methods perform the function of theoretical justification and
explanation of causal relationships, while artificial intelligence tools provide additional
capabilities for analyzing complex data structures. This approach makes it possible to
achieve a balance between the mathematical validity of models and their practical
efficiency in the process of economic decision-making.

Summarizing existing approaches to the digital transformation of economic
analytics, an integrated decision-support model can be developed, which involves a
sequential progression from the accumulation of information resources to the formation
of managerial recommendations.

Conceptually, an integrated model of economic decision-making can be
represented as a sequence of stages:

data collection — statistical analysis — econometric model development —

application of Al algorithms — forecast generation — economic decision-making.

Data collection involves the formation of an input information dataset required
for analyzing the investigated economic process. The data may include both
quantitative indicators and qualitative characteristics of the external environment.

At this stage, the following procedures are performed:

« identification of the set of indicators influencing the studied process;

« collection of statistical data from official sources;

« verification of the completeness and reliability of information;

« elimination of missing values and abnormal observations;

« transformation of data into a unified format.

The quality of this stage is critically important, as the accuracy of subsequent
forecasts directly depends on the quality of the input data.

Statistical analysis involves a preliminary study of the structure of the obtained
information dataset, identification of key influencing factors, and determination of the
nature of relationships between variables. For example, correlation analysis can be
used to determine which factors have the greatest impact on the resulting economic
indicator, while time-series analysis makes it possible to identify seasonality, cyclical
patterns, or long-term trends.

80



Proceedings of the 5™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Innovative Solutions in Science: Balancing Theory and Practice"
557 SCIENCE SPAGE July 13-15, 2026, San Francisco, USA

Econometric model development involves the formation of a mathematical
representation of the investigated process. Depending on the research objective,
various approaches can be applied, including regression models, time-series models,
ARIMA models, panel data models, and multifactor models. At this stage, the
statistical significance of factors, the strength of their influence, the quality of the
constructed model, and the possibility of using the model for forecasting are
determined. The econometric component ensures the theoretical interpretability of the
process, allowing researchers to understand the reasons behind specific changes.

Application of Al algorithms involves supplementing the results of econometric
analysis with artificial intelligence methods. The following approaches can be used:

« machine learning algorithms;

« neural networks;

« ensemble models.

The role of Al consists in:

« identifying nonlinear relationships;

« discovering hidden patterns;

« improving forecast accuracy;

« adapting the model to changing environmental conditions.

Unlike traditional models, machine learning algorithms are capable of
independently identifying complex relationships among a large number of variables.

Forecast generation involves combining the results of econometric models and Al
algorithms.

Possible approaches include:

1. Sequential model: Econometric model — formation of a baseline forecast —
Al-based adjustment of the result.

2. Combined model:

F=0aF+BFAa
where: F — integrated forecast; F. — forecast generated by the econometric
model; Fai — forecast generated by artificial intelligence; a, p — weighting

coefficients of the models.

This approach allows both traditional patterns of process development and new
relationships identified by Al algorithms to be taken into account.

Before applying the results in practical activities, the model is validated. For this
purpose, the following indicators can be used: mean absolute error (MAE), root mean
square error (RMSE), mean absolute percentage error (MAPE), and forecasting
accuracy coefficients. Scenario analysis, stress testing, and sensitivity analysis can also
be applied. These methods allow the stability of the model under changing external
conditions to be assessed.

Decision-making involves using forecasting results to develop practical
recommendations. Based on the obtained forecasts, decisions can be made regarding the
adjustment of economic strategies, optimization of resource allocation, risk management,
selection of the most effective development scenario, and other managerial actions.
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At the same time, artificial intelligence performs the function of a decision-
support tool, while the final decision is made taking into account economic rationale,
regulatory constraints, and expert evaluation.

The practical value of this approach lies in the possibility of using the obtained
results for forecasting economic indicators, assessing risks, optimizing resources, and
developing strategic management decisions.

The integration of artificial intelligence methods and econometric modeling
represents a promising direction in the development of modern economic science.
Combining the advantages of statistical models and machine learning algorithms
makes it possible to improve forecasting quality, provide deeper analysis of economic
processes, and develop effective decision-support tools.

Further development of this research area is associated with the creation of hybrid
models that will simultaneously ensure high forecasting accuracy, interpretability of
results, and practical applicability across various areas of the economy.
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The apparel design industry operates in a saturated market characterized by shortened
collection life cycles and fragmented consumer touchpoints. Consequently, sustainable
growth requires not isolated marketing decisions but a fundamental revision of the business
model itself. In this context, scaling should be understood not as a proportional increase in
costs but as a controlled expansion of the reach and volume of a proven business model
while preserving the value proposition and margin control. Therefore, enterprise scaling
must be distinguished from mere production increases: it entails a refined expansion model
in which revenue growth outpaces resource cost growth, and entry into new markets builds
on previously validated consumer interaction mechanisms [ 1]. For apparel design firms, the
two interrelated levers of such scaling are the optimization of distribution channels and
branding strategies, which respectively determine how the product reaches the consumer
and why the consumer selects that specific product.

The business model serves as the basic unit of scaling because it describes the
logic of value creation, delivery, and capture. The digital economy substantially
transforms this logic: online channels, platform interactions, and algorithmic
personalization alter cost structures and customer acquisition mechanisms, which
necessitates systematic adaptation of traditional models to new technological
conditions [2]. A key structural factor in this transformation within the apparel industry
is the growth of e-commerce, which elevates the sales channel from an auxiliary
function to an independent source of competitive advantage and establishes new
requirements for speed, convenience, and transparency of service [3]. As a result,

83


https://doi.org/10.32782/2524-0072/2026-83-155
https://dspace.nuft.edu.ua/handle/123456789/47854
https://doi.org/10.70286/eoss-13.07.2026.004.83-87

Proceedings of the 5™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Innovative Solutions in Science: Balancing Theory and Practice"
557 SCIENCE SPAGE July 13-15, 2026, San Francisco, USA

scaling increasingly occurs not through the opening of new physical stores but through
the architecture of digital and hybrid channels capable of serving growing demand
without a proportional increase in fixed costs.

Distribution channel optimization involves transitioning from a fragmented set of sales
outlets to an omnichannel system in which online and offline channels are integrated into a
seamless customer experience. Channel integration ensures consistent communication,
personalization, and higher conversion rates, whereas fragmentation creates losses at
channel touchpoints and reduces customer loyalty [4]. Large-scale practices in leading
markets confirm the potential of such models. In 2024, fashion product sales through live-
stream commerce in Asia reached approximately USD 104 billion, compared with only
USD 8 bhillion in the Americas, illustrating the capacity of content-driven and social
commerce channels to generate substantial sales volumes through direct brand-to-consumer
interaction [5]. For an apparel design enterprise, this requires the deliberate integration of
proprietary direct-to-consumer e-commerce, marketplace presence, and social commerce
while considering the economics of each channel, particularly the relationship between
customer acquisition cost and customer lifetime value.

A generalized representation of the interrelationship among these scaling levers
IS presented in Fig. 1, which illustrates a conceptual model based on the enterprise’s
business model as its foundation and two supporting pillars, distribution channel
optimization and branding strategies, which collectively generate the scaling effect.

SCALING THE BUSINESS MODEL
of the apparel design industry

t t

market reach expansion;
revenue and margin growth

sustainability, differentiation,
and competitive advantage

f f
DISTRIBUTION CHANNEL BRANDING
OPTIMIZATION STRATEGIES

omnichannel integration of online
and offline touchpoints

brand equity capitalization and
value-based positioning

proprietary e-commerce platform
and D2C model

digital brand communications and
loyalty management

marketplaces and social commerce
as growth channels

identity localization for entry
into new markets

alignment of channel economics
(CAC/LTV) and logistics

brand architecture and
dilution protection

ENTERPRISE BUSINESS MODEL.:

value proposition, customer segments, key processes
and resources, revenue streams

Fig. 1. Conceptual Model of Scaling Business Models in the Apparel Design Industry through
Optimization of Distribution Channels and Branding Strategies
Source: author’s development
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The proposed model in Fig. 1 emphasizes that distribution channels and branding
do not function as autonomous directions but operate as mutually reinforcing pillars of
a single system: channels determine the physical and digital availability of the product,
while branding infuses this availability with meaning and differentiation. The feedback
loop indicated in the diagram underscores that consumer behavior data from the
channels informs refinements to the business model and branding decisions, thereby
rendering scaling iterative rather than one-time. The absence of any pillar undermines
the stability of the structure: developed distribution without a strong brand leads to
price competition and margin erosion, whereas a strong brand without scaled channels
limits growth to geographic and operational boundaries.

The methodological foundation for optimizing digital channels draws on
advances in digital marketing, where e-commerce, social networks, and online sales
function as interrelated sales and communication channels, and the website is regarded
as an independent marketing resource and round-the-clock sales channel [6]. Although
the respective studies were conducted on materials from agribusiness, the proposed
toolkit, systematic search engine optimization, social media management as a sales
channel, and integration of online presence into overall sales policy, has a cross-
industry character and can be correctly transferred to the apparel design industry, for
which product visuality and the emotional nature of consumption only enhance the
return on these tools. Such a transfer enables an apparel enterprise to build digital
channels not intuitively but on the basis of established metrics and sequences of
actions.

The second pillar of scaling consists of branding strategies, which ensure
differentiation and long-term competitiveness. Contemporary approaches treat the
brand as a capitalized asset and brand competitiveness as a relative characteristic
formed through the interaction of market factors and the enterprise’s internal dynamic
capabilities, that is, its ability to simultaneously maintain strategic consistency of
identity and adapt to changes in the environment [7]. In the process of geographic
expansion, localization becomes a critical tool that goes beyond translation and
involves aligning brand messages, products, and communications with the cultural and
regulatory expectations of new markets while preserving the integrity of global identity
[8]. For the apparel design industry, this means that scaling the brand to foreign markets
requires a balance between a recognizable core and sensitivity to the local context.
Otherwise, increased coverage will be accompanied by loss of relevance.

Since different distribution channels influence scaling and branding to varying
degrees, they should be systematized according to the nature of growth, contribution
to the brand, and key constraints. A comparative characterization of the main channels
relevant to apparel design enterprises appears in Table 1.
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Table 1. Comparative Characteristics of Distribution Channels in Scaling Business Models of
the Apparel Design Industry

Distribution Nature of Scaling | Contribution to Branding Key Constraints
Channel
Flagship boutiques Capital-intensive Maximum control over | High fixed costs, slow
and stores linear growth sensory experience and expansion
limited by identity
geography

Proprietary e-
commerce platform
(D2C model)

Rapid scalable
growth with direct
consumer access

Own data collection,
personalization, message
consistency

Traffic, logistics, and
return costs

Marketplaces

Broad reach with
low entry barriers

Limited control over
presentation, risk of
depersonalization

Commissions, price
competition, platform
dependence

Social commerce
and live-stream

Viral reach and
impulse sales
through content

Emotional connection and
community engagement

Algorithm volatility,
need for constant
content

Wholesale and
multibrand retailers

Volume growth
through partner

Expanded presence on
shared shelves

Lower margins,
weaker positioning

networks control

Source: summarized by the author

The systematization presented in Table 1 indicates that no channel is universal.
Proprietary e-commerce provides control over data and customer experience but requires
substantial investments in traffic and logistics. Marketplaces and social commerce
accelerate reach at the expense of weakened control over brand presentation. Physical and
wholesale sales support market presence but limit margins and positioning. Optimization
therefore consists not in selecting a single channel but in forming a balanced portfolio in
which channels complement one another and the brand acts as a coordinating mechanism
that ensures consistency of the value proposition across all touchpoints.

The synthesis of the analyzed provisions supports the conclusion that sustainable
scaling of the business model of an apparel design enterprise is achieved through the
simultaneous and coordinated action of two levers. Optimization of distribution
channels accounts for scalability and accessibility, branding strategies account for
differentiation and margin protection, and their integration through a single business
model and data-driven feedback forms a self-reinforcing growth loop. The main risks
of this process include channel conflict, brand identity dilution from excessive
expansion, and rising customer acquisition costs. These risks require continuous
monitoring of channel economics and strict discipline in brand management.

Scaling in the apparel design industry should therefore be viewed as a systemic
interaction of optimized distribution channels and targeted branding strategies united
by the logic of the business model.

Prospects for further research involve the development of quantitative indicators
to assess the contribution of individual channels to brand capitalization and empirical
verification of the proposed conceptual model on data from Ukrainian apparel design
enterprises entering foreign markets.
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BUSIBJIEHHSI BUXIIHUX TYHKTIB 3
MNOMUJIKOBUMHU KOOPIUHATAMMU B METO/I
BIJIBHOI CTAHIIII

baunmun b./1.

K.T.H., TOIICHT

Kadenpa reonesii Ta kaprorpadii

HarnionansHu#t yHIBEPCUTET BOJIHOTO TOCIIOAAPCTBA Ta IPUPOIOKOPUCTYBAHHS
M. PiBHe, Ykpaina

BinbHa craHmis — ue cy4yacHuil, e(eKTUBHHUI Ta IIMPOKO PO3MOBCIOKEHUHN
croci® BU3HAYEHHS KOOPMHAT OTIOPHUX TOYOK, SIKUHM 3 YCIIIXOM BUKOPUCTOBYETHCS Y
TornorpagiyHOMY 3HIMaHHI, 36MJICYCTPOI, B IHKECHEPHO-TE€OJIC3UNIHIX BUMIPIOBAaHHSIX
Ta mpu po3miuyBambHUX pobotax [1]. Lleir cmoci® Moke 3acTOCOBYBATHICS JIS:
KOHTPOJII0 BUTOTOBJICHHS T€OMETPHUYHMX TapaMmeTpiB CTaleBUX Oanok mocty [2],
CJIIJIKYBaHHSI B CUCTEMAaX MOHITOPUHIY 3ali3HULB [3], MOPCHKOIO 3HIMaHHS B KOCIH
cucremi koopauHaT [4]. [lutanHsIM OOYMCIIGHHS KOOpAWHAT Ta OIIHKKA TOYHOCTI
MPOCTOPOBOTO MOJIOKEHHS BUIBHOI CTaHIIIl MpUCBsYeH1 poOoTH [3, 5, 6]. JletanpHuit
aHaJ13 NOMUJIOK, SIKl BIUIMBAIOTh Ha TOYHICTD INIAHOBOI'O IIOJIOKEHHS BIIBHOI CTaHIIIT
IpyU BUKOPUCTAHHI €JIEKTPOHHOrO TaxeoMeTpa BuUKiIaneHOo B [7]. EdextuBne
3aCTOCYBaHHS BUIbHOI CTaHI[ll B Cy4YaCHOMY I'€0JIE3UYHOMY BUPOOHUITBI MOXKJIMBE
JUIIe TP OAHOYACHOMY 3pPIBHOBAKEHHI IUIAHOBOTO 1 BUCOTHOTO TOJIOXKEHHS
TaxeoMeTpa Uil OTpUMaHHA MPOCTOpoBUX kKoopauHar X, Y, Z [8].

BinbHa cTaniis nepeadayae BUKOPUCTAHHS JBOX a00 OUIbIIE BUXITHUX MTyHKTIB,
KOOPJIMHATU SIKMX BIJJOMI Ha MOMEHT MPOBEJAEHHS MOJbOBUX T€ONEC3UYHUX POOIT.
['eone3ucram-npakTukaM A00pe BiAOMI CHUTYyalli, KOJM pealibHl KOOPAHHATH
r'€0JIC3UYHUX MYHKTIB HE BIANOBIIAI0OTh KATAJIOTOBUM 3HAYEHHSIM. SIKIO TaKi IMyHKTH
BUKOPHUCTOBYIOTBCSI SIK BHUXIJHI, TO BOHH CIIOTBOPIOIOTh KOOPJIWHATH TOYOK,
BU3HAYCHUX Bij HUX. J[J11 OTprMaHHS AKICHUX Ta OE3MOMUIKOBUX I'€0JIE3UUYHUX JJAHUX
HEOOXITHO OJJHO3HAYHO 1IEHTU(PIKYBATH MyHKTHU 3 MOMUIKOBUMH KOOPIMHATAMH.

[IporpamMHuii MOIyNb «BUIbHA CTaHIS» MNPUCYTHIH Yy BCIX CYYacHHX
CJIEKTPOHHUX TaXEOMETpax Ta JI03BOJISIE€ 3aCTOCOBYBATH BiJl 2 10 5 BUXITHUX MyHKTIB
JUTsl BU3HAYEHHSI KOOPJIMHAT BUIBHOI CTaHIlli. MiHIMaIbHE YMCIIO BUXITHUX MYHKTIB —
7IBa — HE JI03BOJISI€ BU3HAYUTH MTYHKT 3 TOMIJIKOBUMHU KOOpANHATaMH. B mporpaMHOMy
MOJYJIl «BUIbHA CTAHIIS1» Cy4aCHUX TaXxeOMETpIB € BOyZoBaHa (DYHKIIis, sIKA OLIHIOE
TOYHICTh BUMIPIOBaHb Ha KOKEH 13 BUXIJHUX MYHKTIB. SIKII0O MU BIEBHEHI B SIKOCTI
Bi3yBaHHS Ha BUXIJHI MYHKTH, TO JAaHUMHM M€l QyHKIIT MOXHA CKOPUCTATUCS IS
OLIIHKY HaJ1HHOCTI KOOPJAMHAT BUXIAHUX MMyHKTIB.

Bynu npoBeneHi ekcriepuMeHTalIbH1 JOCIIKEHHS, 1] Yac SKUX MOJEIIOBAIUCS
NOXUOKM BUXIIHUX MYHKTIB, HUISIXOM 3MILIEHHS MapoK BiJ ICTUHHOTO MOJIOKEHHS
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nyHkty. [ocmimxenus nposommiu gBoma taxeomerpamu Leica TCR405 Ultra Ta
Sokkia Set 630R.

Pesynbraty nmokazanm, 1o nporpaMHe 3a0€3nedeHHs IUX IBOX TaXEOMETPIB Mae
PI3HUHN AJITOPUTM OITIHKH TOYHOCT1 BUMIpIOBaHb Ha BUX1JIH1 TyHKTH 1 TOMY ITO-PI3HOMY
11eHTU(DIKY€E MYHKTH 3 IOMUJIKOBUMH KOOpAMHATaMU. MOKHA HaBITh CTBEPIKYBaTH,
mo BOymoBaHI QYyHKIT IMX JBOX TaxeoOMETPiB Jae aOCOJNIOTHO MPOTHIICKHI
pesynbratu: Tam, ae Leica TCR405 Ultra po3nizHae momusiku npaBuiibHO, To Sokkia
Set 630R — HenmpaBMIIBHO 1 HABMAKHY.

Biacorox mnpaBunbHOI imeHTH(]IKaIIT cKIagae OMu3bko 67% g TaxeomeTpa
Sokkia Set 630R Ta 50% nnst Taxeomerpa Leica TCR405 Ultra. Lle cBiguuTh mpo Te,
10 AJITOPUTM BU3HAYEHHS MOXUOOK Ha BUX1JHI ITYHKTH € HEJOCKOHAIUM a00 HE MOXKe
OyTH 3aCTOCOBaHUM ISl 1I€HTU(IKALIT TOMUIIKOBUX KOOPIMHAT.

ToMmy TyT IpOMOHYETHCS JTyKe MPOCTUH, ajle sIK BUSBUIOCS JTyKe ePEKTUBHUI
croci0 11eHTrdiKaIii MyHKTIB 3 TOMUJIKOBUMHU KOOpIMHATaMU. B OCHOB1 HOTO JIEKUTH
Taka TimoTe3a: cyMa KBaJpaTiB BIAXWUIEHb KOOPJAMHAT CTAHINI BITHOCHO ITYHKTY 3
MOMWJIKOBUMHU KOOPJWHATAMHU MaTUME MaKCUMaJIbHE 3HAYCHHS.

[TpakTruHi po3paxyHKH 3aCBITYIIIM, IO 3alPONOHOBAHHWM CITOCIO J03BOJIHMB
OJIHO3HAYHO PO3MI3HATH MYHKT, SKUH 3MiMIaBCs B X0/l ekcrepuMeHTy y Beix 100%
BUMaKIB. Taka MeTOauKa Jae pe3yJbTaT KOJIM KUIbKICTh BUXIAHUX IYHKTIB 3 1
OunbIe. BUpimuTy MUTaHHS SKUW IMTyHKT HEHATIMHUHN 3 TBOX BUXITHUX HEMOKIIHBO.

BaxxnuBuM € muTaHHSA NpO Te, YU BBaKATH KOOPAMHATH HAWMEHII HAI1HOTO
MyHKTY TPy0O0 MOMUJIKOBUMHU, YA TAKUMH, SKi CTIOTBOPIIINCS HETOYHICTIO Bi3yBaHHS
Ta BUMIPIOBaHHA. 3BUYalHO, MOXHA MOBTOPUTHU BI3yBaHHS Ta BUMIPIOBaHHS Ha e
NYHKT 1 TOEpecBIAYUTHCS YW 3MiHWIacs pe3yabratd, OOYHUCIEHHS T'PaHUYHOrO
BIJIXWJICHHS] MO>KHA 3po0uTH 3a hopmyrioro (1) y Bunaaky 3-X BUXITHUX ITYHKTIB

5,y =3,12(md +(S/ p)2m3), (1)

ae mg i m 5" BIJITIOBITHO CEPEJIHI KBAJIpaTU4HI MOXMOKM BUMIPIOBAHHS BiAJaji Ta

ropuzoHTanbHoro kyrta. s taxeomerpa Leica TCR405 Ultra anst myHKTIB,
pO3MIlICHNX Ha Bijiaii | KM BiJ CTaHUii &,, = 85mu, a Ha Biytani 500 M — 43 MM 1 Ha

Biggani 300 m — 27 mm. It taxeometpa Sokkia Set 630R mist 1 km 9., =101ym , jst

500 M — 51 MM 1 st 300 m —32 mm. KopucTytouucs rpaHUYHIM 3HAYEHHSIM MO>KHA
NPUIHATH PILICHHS, YW BIJXWICHHS JIeXKaTh B MeXaxX TOYHOCTI BUMIPIOBaHb, YU
MPUYMHA IX BHHUKHEHHS — TOMHJIKOB1 3HAYEHHS KOOPIMHAT BUX1HOTO MYHKTY.

Bapro 3ayBaxkuTH, 1110 MPOMOHOBAHUN alTOPUTM MOKE OyTH BUKOPUCTAHUHN IS
aHai3y HalIMHOCTI HEOOMEKEHO1 KUTBKOCTI M€0JIE3UYHHUX ITYHKTIB Oy 1b-IKOi MEpexi,
B Tomy uuciai CK-63, HapikanHsS Ha HaJIWHICTHh KOOPAMHAT IMYHKTIB SIKOi 4YM HE
HaiOuIbma. {7 1boro JOCTaTHHLO BU3HAYUTU KOOPJAMHATU SIKOICh OJTHIET TOYKH BiJl
yCIX BHXIJIHMX, BHKOPHCTABIIHM, HAMNPHUKIAJ, METOJA 3HIMAHHSA 3a JOIOMOTOIO
MpUiiMadiB CyNyTHUKOBUX CUTHAIIB Ta MpOaHai3yBaTH KOOPAWHATH I1€1 TOUKHU BiJl
yCiX BUXIJHUX IMYHKTIB.
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SECURITY OF CLOUD TECHNOLOGIES: TECHNICAL
RISKS AND METHODS OF THEIR ELIMINATION
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XapKiBChbKHI HAI[IOHAJIbHUW YHIBEPCUTET BHYTPILIHIX CIpaB, Y KpaiHa

Cloud technologies have become one of the most important components of the
modern digital environment. Their rapid development is associated with the growing
need for scalable computing resources, flexible data storage, and remote access to
software and information systems. Today cloud services are actively used in public
administration, business, education, healthcare, banking, and industrial sectors. The
widespread implementation of cloud computing significantly simplifies the
management of digital infrastructure, reduces costs for hardware maintenance, and
provides access to powerful technological resources. However, along with these
advantages, cloud technologies create a number of serious technical risks related to the
protection of information, reliability of infrastructure, and stability of digital services.

The concept of cloud computing refers to the delivery of computing services
through remote servers and network infrastructure. Instead of storing data or running
applications on local devices, users can access them via cloud platforms maintained by
service providers. The most common service models are Infrastructure as a Service,
Platform as a Service, and Software as a Service. Each of these models offers different
levels of control over hardware, software, and security settings. At the same time, the
shared and distributed nature of cloud environments creates new challenges for
ensuring confidentiality, integrity, and availability of information.

One of the key technical risks of cloud technologies is unauthorized access to data.
Since information is stored on remote servers and often transmitted over public
communication channels, attackers may attempt to intercept traffic, exploit stolen
credentials, or abuse weak authentication mechanisms. Unauthorized access may result
in the disclosure of confidential information, theft of personal data, exposure of
financial records, or compromise of internal corporate documents. This threat becomes
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even more serious when cloud accounts are protected only by passwords or when
access rights are configured incorrectly.[1]

Another major risk is data leakage caused by misconfiguration of cloud resources.
In practice, many security incidents in cloud environments are not the result of
sophisticated hacking techniques but rather of human error. Publicly noctymHi storage
buckets, incorrectly configured databases, open network ports, and excessive access
permissions may unintentionally expose sensitive information to external users. Such
incidents demonstrate that cloud security depends not only on the provider’s
infrastructure but also on the correctness of configuration performed by administrators
and users.

A separate group of technical threats is related to vulnerabilities in virtualized
environments. Cloud systems are based on virtualization technologies that allow
multiple virtual machines or containers to operate on the same physical server.
Although this model ensures efficient use of hardware resources, it also creates
additional attack surfaces. Vulnerabilities in hypervisors, container orchestration
systems, or isolation mechanisms may enable attackers to move between virtual
environments, escalate privileges, or gain access to data belonging to other tenants. In
a multi-tenant cloud model, where resources are shared among multiple clients, failures
in isolation may have especially dangerous consequences.

Distributed denial-of-service attacks also remain a serious challenge for cloud
security. The goal of such attacks is to overload servers, communication channels, or
applications with excessive traffic and thereby make services unavailable to legitimate
users. Since many organizations rely on cloud platforms to host websites, internal
systems, and customer-facing services, a successful DDoS attack may disrupt business
processes, interrupt access to public services, and cause financial losses. Even though
major cloud providers offer built-in protection mechanisms, DDoS threats continue to
evolve and require constant monitoring and adaptation of defensive measures.

Insufficient protection of application programming interfaces is another important
problem. Cloud services interact with users, administrators, and third-party systems
through APIs, which are critical for management, automation, and integration. If APIs
contain vulnerabilities, weak authentication, or insecure tokens, attackers may exploit
them to gain unauthorized access, manipulate data, or interfere with system operations.
Because APIs are central to cloud ecosystems, their security directly influences the
overall security posture of cloud infrastructure.[2]

Technical risks also arise from account hijacking and identity compromise.
Phishing attacks, credential stuffing, weak password policies, and the absence of
multifactor authentication significantly increase the probability of unauthorized
account access. Once an attacker obtains control over a privileged account, they may
delete data, modify security settings, create backdoors, or exfiltrate confidential
information. In cloud environments, where administrative accounts can control large
segments of infrastructure, the compromise of a single account may lead to large-scale
security incidents.
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Another serious issue is the limited visibility of infrastructure for the client. In
traditional local environments, an organization can directly control servers, network
devices, and storage systems. In cloud computing, a significant part of the
infrastructure is managed by the provider, which means that the client has only partial
visibility into hardware, network architecture, and internal protection mechanisms.
This can complicate incident response, forensic analysis, and risk assessment.
Moreover, the customer often depends on the provider’s transparency, security
policies, and service availability.

To minimize these risks, a comprehensive technical approach to cloud security
must be implemented. One of the most important measures is data encryption.
Information should be encrypted both at rest and in transit in order to prevent
unauthorized disclosure if communication channels are intercepted or storage systems
are compromised. Encryption mechanisms should be supported by proper key
management, since weak handling of cryptographic keys can undermine the
effectiveness of even strong algorithms. Modern cloud security strategies increasingly
rely on end-to-end encryption, hardware security modules, and centralized key
management services.

A second critical method of protection is the implementation of strong
authentication and access control. Password-only protection is no longer sufficient for
cloud environments. Multifactor authentication significantly reduces the risk of
unauthorized access even if credentials are stolen. In addition, organizations should
apply the principle of least privilege, according to which each user, service, or
application receives only the permissions necessary for performing specific tasks.
Role-based access control and identity governance mechanisms help reduce the attack
surface and prevent accidental or malicious misuse of privileges.[3]

Regular monitoring and logging are also essential components of cloud security.
Security teams must continuously analyze authentication events, network activity,
changes in configurations, and access to sensitive resources. Centralized logging
systems, cloud-native monitoring platforms, and automated alerting tools make it
possible to detect suspicious behavior at early stages. For example, repeated failed
login attempts, unexpected geographic access patterns, unusual API activity, or sudden
changes in storage permissions may indicate an ongoing attack or misconfiguration.
The effectiveness of monitoring increases when it is combined with security
information and event management systems and automated response tools.

Vulnerability management plays a key role in reducing technical risks. Cloud
environments should be regularly scanned for outdated software, insecure
configurations, exposed services, and weaknesses in applications or APIs.
Vulnerability assessments and penetration testing allow organizations to identify
weaknesses before attackers exploit them. In addition, timely installation of security
patches and updates is necessary to eliminate known vulnerabilities in operating
systems, applications, containers, and management platforms. Since cloud
infrastructures are dynamic and frequently changing, vulnerability management must
be treated as a continuous process rather than a one-time procedure.
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Network segmentation is another important security mechanism. Dividing cloud
infrastructure into isolated segments makes it more difficult for attackers to move
laterally within the environment after an initial compromise. Sensitive workloads,
administrative interfaces, databases, and user-facing services should be separated using
virtual networks, firewalls, security groups, and microsegmentation technologies. This
approach limits the potential impact of breaches and improves the control of internal
traffic between components of the cloud system.

Backup and disaster recovery mechanisms are crucial for maintaining data
availability and business continuity. Even the most secure infrastructure cannot
completely eliminate the risks of hardware failure, ransomware, accidental deletion, or
destructive attacks. Therefore, organizations should implement automated backup
policies, geographically distributed data replication, and tested recovery procedures.
Backups must be protected from unauthorized modification or deletion and should be
regularly verified for integrity and restorability. A well-designed disaster recovery
strategy significantly reduces downtime and operational losses after incidents.

An important modern concept in cloud security is the zero-trust approach.
According to this model, no user, device, or service should be trusted by default,
regardless of whether it operates inside or outside the corporate network. Every request
for access must be continuously verified on the basis of identity, device status, context,
and behavioral patterns. Zero-trust architecture is especially relevant for cloud
environments because cloud services are accessed from different locations, devices,
and networks. The implementation of zero-trust principles helps reduce the risks
associated with account compromise, insider threats, and unauthorized lateral
movement.

Cloud security also requires proper configuration management and security
automation. Since many incidents result from configuration errors, organizations
should use templates, policy-based controls, infrastructure-as-code security checks,
and automated compliance monitoring. Such tools help detect publicly exposed
resources, excessive permissions, insecure storage settings, and deviations from
approved security baselines. Automation is particularly important in large cloud
environments where manual control is insufficient due to the scale and speed of
infrastructure changes.

In addition to purely technical measures, the security of cloud technologies
depends on clear responsibility distribution between the cloud provider and the client.
Most cloud service models operate according to the shared responsibility principle.
This means that the provider is usually responsible for the security of the physical
infrastructure, while the customer remains responsible for the security of data, user
accounts, configurations, and applications deployed in the cloud. Misunderstanding
this distribution of responsibilities can create dangerous security gaps. Therefore,
organizations must clearly understand which aspects of security are controlled by the
provider and which remain under their own control.[4]

Thus, the security of cloud technologies is a complex and multifaceted technical
Issue that requires systematic risk management. The main threats include unauthorized
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access, data leakage, vulnerabilities of virtualized environments, DDoS attacks,
insecure APIs, account hijacking, configuration errors, and limited visibility into
provider-managed infrastructure. Effective mitigation of these risks is possible only
through the combined use of encryption, multifactor authentication, continuous
monitoring, vulnerability management, network segmentation, backup strategies, zero-
trust principles, and security automation. As cloud technologies continue to evolve and
become more deeply integrated into critical digital systems, ensuring their security will
remain one of the most important tasks of technical science and cybersecurity practice.
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Abstract. This paper investigates data augmentation strategies for binary
melanoma classification using MobileNetV2 on the PAD-UFES-20 dermoscopic
dataset, focusing on the clinically realistic small-data regime (n < 300 samples per
class). Accurate and timely classification of melanoma is a critical clinical challenge,
as survival outcomes are strongly correlated with the stage of detection. We conduct a
systematic three-stage ablation study comparing: (1) a baseline MobileNetV2 classifier
with no augmentation, (2) a classical geometric and photometric augmentation
pipeline, and (3) generative augmentation using StyleGAN2-ADA pretrained on ISIC
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dermoscopic images to synthesise 200 additional training samples per class. The
proposed combined pipeline achieves a test accuracy of 89.4%, F1-score of 0.881 for
the melanoma class, and AUC-ROC of 0.924 — representing improvements of +17.2
percentage points, +0.22, and +0.19 respectively over the unaugmented baseline. These
findings demonstrate that generative augmentation meaningfully compensates for
critical data scarcity and provides additive benefit beyond classical augmentation
alone, with direct implications for automated clinical screening in low-resource
environments.

Keywords: melanoma detection; data augmentation; StyleGAN2-ADA,;
MobileNetV2; transfer learning; PAD-UFES-20; dermoscopy; generative adversarial
networks.

1. Introduction

Skin cancer represents one of the most prevalent malignancies globally, with
melanoma accounting for the vast majority of skin cancer-related deaths. According to
global cancer statistics, melanoma incidence continues to rise, and delayed diagnosis
dramatically worsens patient outcomes, with five-year survival rates falling from over
98% at localised stages to less than 25% when distant metastasis is present [1].
Dermoscopy — a non-invasive visualisation technique — has become the standard tool
for clinical assessment of pigmented skin lesions, enabling trained dermatologists to
identify structural features indicative of malignancy with high specificity.

The application of deep convolutional neural networks (CNNSs) to dermoscopic
Image analysis has demonstrated diagnostic accuracy comparable to, and in some cases
exceeding, that of board-certified dermatologists [2]. This potential for automated,
scalable, and cost-effective screening is particularly significant for primary care
settings where specialist access is limited. However, the practical deployment of such
systems faces a fundamental challenge: the critical scarcity of annotated medical
Imaging data. Unlike natural image benchmarks where millions of labelled examples
are available, clinical dermoscopic datasets are constrained by the requirement for
expert annotation, patient privacy regulations, and the inherent rarity of certain
diagnostic categories.

Data augmentation — artificially expanding the effective size of a training set
through deterministic or stochastic transformations — offers a principled approach to
this data scarcity problem. Classical augmentation strategies, including geometric
transformations (rotation, flipping, cropping) and photometric perturbations
(brightness, contrast, colour jitter), introduce variability while remaining within the
manifold of existing images. Generative Adversarial Networks (GANS) provide a
complementary paradigm: by learning the underlying data distribution, they can
synthesise entirely novel, statistically realistic samples that expand the training set
beyond the space of existing images [3].

This study addresses three specific research questions in the context of binary
melanoma classification on a critically small clinical dataset: (RQ1) Does classical
augmentation provide statistically meaningful improvement in classification accuracy
when training data is extremely limited? (RQ2) Does GAN-based generative
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augmentation provide additional improvement beyond classical augmentation alone?
(RQ3) Are classical and generative augmentation strategies complementary — and if
so, how does their combined effect compare to either method in isolation?

We answer these questions through a rigorously controlled ablation study on the
PAD-UFES-20 dataset, using MobileNetV2 as a lightweight backbone classifier pre-
trained on ImageNet via transfer learning. The remainder of this paper is structured as
follows: Section 2 reviews related work; Section 3 describes the dataset; Section 4
details the proposed methodology; Section 5 presents experimental results and
analysis; Section 6 discusses findings and limitations; and Section 7 draws conclusions.

2. Related Work

The seminal work of Esteva et al. demonstrated that a deep CNN trained on over
100,000 labelled skin images could achieve classification accuracy comparable to 21
board-certified dermatologists across two clinically significant tasks [2]. This
established deep learning as a viable diagnostic tool for dermatology, motivating
subsequent research into more efficient architectures suitable for resource-constrained
deployment.

Lightweight architectures have gained prominence for medical imaging tasks
where computational resources are limited. MobileNetV2, introduced by Sandler et al.,
employs inverted residual blocks with linear bottlenecks to achieve a favourable
accuracy-efficiency trade-off [4]. Its depthwise separable convolutions reduce the
parameter count to approximately 3.4 million while retaining strong feature extraction
capabilities, making it well-suited for transfer learning on small medical datasets. Ali
et al. demonstrated competitive performance of MobileNet-family architectures on
multi-class skin disease classification tasks, confirming the suitability of this backbone
for our application [10].

The synthesis of medical images using GANSs has attracted significant research
attention as a strategy for addressing data scarcity. Ha et al. applied conditional GAN
synthesis to ISIC 2020 melanoma images, demonstrating improved minority-class
recall in imbalanced classification settings [5]. StyleGAN2, developed by Karras et al.,
introduced weight demodulation and path length regularisation to produce images of
significantly higher visual fidelity than prior GAN architectures [6]. The ADA
(Adaptive Discriminator Augmentation) extension [7] specifically addresses the
problem of discriminator overfitting that arises when real training sets contain fewer
than several thousand images — precisely the regime relevant to clinical dermoscopy
datasets. The adaptive probability controller dynamically adjusts the augmentation
strength applied to discriminator inputs, maintaining training stability without
requiring manual tuning of augmentation hyperparameters.

Despite these advances, no prior study has conducted a systematic ablation study
combining StyleGAN2-ADA with MobileNetV2 on the PAD-UFES-20 dataset under
extreme data scarcity constraints (n < 300 per class). The present work fills this gap,
providing quantitative evidence for the additive effect of classical and generative
augmentation strategies in this clinically relevant setting.
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3. Dataset

The PAD-UFES-20 dataset was developed at the Federal University of Espirito
Santo (UFES), Brazil, and comprises 2,298 smartphone-captured dermoscopic images
across six diagnostic categories [8]. Crucially, images were acquired using consumer
smartphones rather than specialised dermoscopes, reflecting the realistic clinical
scenario of primary care settings in low-resource environments. The full dataset
encompasses Basal Cell Carcinoma (BCC), Squamous Cell Carcinoma (SCC), Actinic
Keratosis (ACK), Seborrheic Keratosis (SEK), Melanoma (MEL), and Nevus (NEV).

For the present study, we restrict our experiments to the two diagnostically most
challenging and clinically most consequential classes: MEL (melanoma, n=205) and
NEV (nevus, n=244). These classes are visually similar in dermoscopic appearance —
both present as pigmented skin lesions with overlapping morphological features
including irregular pigmentation, asymmetry, and variable border definition — making
automated classification particularly valuable. The clinical significance of accurate
MEL/NEV discrimination is substantial: melanoma is potentially fatal if untreated,
whereas nevus is benign; the consequence of a false-negative MEL classification
(missed melanoma) is therefore far more severe than a false-positive.

The dataset was partitioned using stratified random sampling with a fixed seed of
42, applying a 70/15/15 split for training, validation, and test sets. This stratified
approach ensures proportional class representation in each partition. After GAN
augmentation, the final training set for the best-performing configuration comprised
343 MEL and 371 NEV images. Table 1 provides a complete summary of the data
splits across all experimental configurations.

Table 1 — PAD-UFES-20 Dataset Partition Statistics

Configuration Train MEL | Train NEV | Val (total) | Test (total) | Grand total
Baseline (no aug.) 143 171 67 68 449
+ Classical 143 X 0 171 x 0 67 68 449+
augmentation
+ StyleGAN2-ADA 343 371 67 68 849
aug. (ours)

* xoo indicates unlimited virtual samples via on-the-fly random transformation at training time.

4. Methodology

4.1. MobileNetV2 and Transfer Learning. MobileNetV2 is a lightweight
convolutional neural network architecture designed for mobile and embedded vision
applications [4]. Its core building block, the inverted residual with linear bottleneck,
captures high-dimensional feature spaces while maintaining a compact parameter
footprint of approximately 3.4 million weights. We initialise MobileNetVV2 with
weights pre-trained on ImageNet-1K (1.28 million images, 1,000 classes), leveraging
the rich low- and mid-level feature representations acquired from large-scale natural
Image training.
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The transfer learning protocol proceeds in two phases. During the initial frozen
phase, all backbone parameters are held fixed and only the classification head is
updated. The original 1,000-class output layer is replaced by a custom head comprising
a Dropout layer (p = 0.4) followed by a fully-connected linear layer mapping the 1,280-
dimensional final feature vector to 2 output logits corresponding to MEL and NEV.
This frozen-backbone phase allows rapid adaptation of the task-specific head without
destabilising the pre-trained representations. In the subsequent fine-tuning phase, the
uppermost two inverted residual blocks are gradually unfrozen over later epochs,
enabling domain adaptation to dermoscopic image statistics while mitigating
catastrophic forgetting of ImageNet representations.

4.2. Classical Augmentation Pipeline. Classical data augmentation applies
stochastic transformations to each training image at load time, ensuring that each
training epoch presents a statistically distinct version of the dataset. Our pipeline
comprises: (1) random horizontal flip (p = 0.5), reflecting the lesion about the vertical
axis; (2) random vertical flip (p = 0.5), which is medically valid as skin lesions are
orientation-independent; (3) random rotation (angle € [—45°, +45°]), accommodating
variable smartphone camera orientation at the time of clinical imaging; (4) random
resized crop (scale € [0.6, 1.0]), simulating varying camera-to-skin distances and
partial occlusion; and (5) colour jitter (brightness +£0.4, contrast +£0.4, saturation 0.3,
hue £0.1), modelling variability in skin tone, ambient lighting, and device-specific
colour profiles. All images are resized to 224 x 224 pixels and normalised using
ImageNet channel statistics prior to model input.

4.3. StyleGAN2-ADA Generative Augmentation. We employ StyleGAN2-
ADA as a generative augmentation module, using a publicly available conditional
checkpoint pre-trained on the ISIC 2020 dermoscopic dataset. StyleGAN2's
progressive growing architecture and learned mapping network enable the generation
of high-fidelity, diverse images from random latent vectors. Conditional generation is
achieved by providing the class label as input (class = 1 for MEL, class = 0 for NEV),
ensuring that generated images correspond to the intended diagnostic category.

The ADA mechanism is particularly critical in our setting: by adaptively adjusting
the probability of augmenting discriminator inputs during training, it prevents
discriminator overfitting when the real training set contains fewer than 200 images per
class. This adaptive control distinguishes StyleGAN2-ADA from earlier GAN
formulations and makes it specifically suited to medical imaging contexts. Synthesis is
performed using the truncation trick with y = 0.7, which controls the trade-off between
image diversity and visual quality by interpolating latent codes towards the mean of
the learned distribution. A total of 200 synthetic images are generated per class (seeds
0-199 for reproducibility) and added directly to the training fold, increasing effective
training set size by approximately 83%. Figure 1 shows representative synthetic
samples from both classes.
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Figure 1. Representative StyleGAN2-ADA synthetic dermoscopic samples. Top row: melanoma
(MEL); bottom row: nevus (NEV). Generated with truncation y = 0.7 to balance diversity and
visual fidelity.

5. Experimental Results and Discussion

5.1. Experimental Setup. All experiments are implemented in Python 3.10 using
the PyTorch 2.1 framework with CUDA 12.1 GPU acceleration. The Adam optimiser
Is used with an initial learning rate of 0.001; a ReduceLROnPlateau scheduler reduces
the learning rate by a factor of 0.2 after 5 epochs without validation loss improvement.
Models are trained for 25 epochs with a mini-batch size of 16. The model checkpoint
achieving the highest validation accuracy is selected for final evaluation. All
experiments are conducted with three independent random seeds and results are
averaged to ensure robustness. The test set is strictly held out and never used during
training or hyperparameter optimisation.

5.2. Quantitative Results. Table 2 presents the test-set performance metrics
across all three experimental configurations. The results reveal a consistent and
statistically meaningful performance hierarchy: no augmentation < classical
augmentation < combined GAN augmentation, across all five evaluation metrics. The
baseline model achieves 72.2% test accuracy with an AUC-ROC of 0.734, reflecting
the inherent difficulty of the classification task and the severe limitation imposed by
the small training set size. Classical augmentation yields a substantial improvement of
+10.4 percentage points in accuracy and +0.117 in AUC, confirming that geometric
and photometric transformations effectively expand the decision boundary even
without increasing the number of unique training images.

The combined GAN augmentation configuration achieves 89.4% accuracy, F1-
score of 0.881 for the melanoma class, and AUC-ROC of 0.924. The additional gain
of +6.8 percentage points over classical augmentation indicates that GAN-synthesised
images provide complementary information not recoverable through transformation of
existing real samples. We hypothesise that synthetic images expand coverage of the
lesion appearance manifold, particularly in morphologically under-represented sub-
regions such as atypical pigmentation patterns at specific scale ranges.
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Table 2 — Comparative Performance on PAD-UFES-20 Test Set (MEL vs NEV)

Experiment Accuracy | Precision G F1 (MEL) | AUC-ROC
(MEL)
Baseline (no aug.) 72.2% 0.694 0.638 0.661 0.734
+ Classical augmentation 82.6% 0.811 0.785 0.798 0.851
E’oﬁtrg;eGANz'ADA 89.4% 0.887 0.876 0.881 0.924

* Bold indicates best result. Metrics averaged over three independent runs. MEL = melanoma class.

Figure 2. Training dynamics across three experimental configurations. (a) Validation accuracy per
epoch; (b) validation loss per epoch. GAN augmentation (orange) achieves the highest accuracy and
lowest loss, converging without overfitting despite the small training set.

5.3. Confusion Matrix Analysis. Figure 3 presents the confusion matrices for all
three configurations evaluated on the 68-sample test set. The baseline model exhibits
pronounced bidirectional confusion between MEL and NEV: 17 NEV images are
misclassified as MEL (false positives), while 14 MEL images are misclassified as NEV
(false negatives). From a clinical perspective, false-negative MEL classifications are
particularly dangerous, as they correspond to missed melanoma diagnoses. Classical
augmentation reduces false negatives to 8, while the GAN augmentation configuration
achieves only 5 false-negative MEL classifications — a 64% reduction relative to
baseline, corresponding to an improvement in MEL recall from 63.8% to 87.6%.

Figure 3. Confusion matrices for (a) baseline, (b) classical augmentation, and (c) GAN
augmentation configurations. Values show sample counts and percentage of total test set. GAN
augmentation achieves the greatest reduction in false-negative melanoma classifications.
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5.4. ROC Analysis. Figure 4 presents the Receiver Operating Characteristic
curves and corresponding AUC values for all three experimental configurations. The
GAN augmentation model achieves AUC = 0.924, substantially outperforming the
baseline (AUC = 0.734) and classical augmentation alone (AUC = 0.851). The ROC
curves demonstrate that the performance advantage of GAN augmentation is consistent
across all operating points (sensitivity-specificity trade-offs), rather than being
confined to a specific decision threshold. This threshold-independence is important for
clinical deployment, where the operating point may need to be adjusted based on
institutional protocols or population-specific prevalence rates.

Figure 4. ROC curves for all three experimental conditions. AUC values are shown in the legend.
The GAN augmentation model (orange, AUC = 0.924) substantially outperforms both the baseline
and classical augmentation across all operating thresholds.

6. Discussion

The experimental results consistently support the complementary nature of
classical and generative augmentation strategies. The magnitude of classical
augmentation improvement (+10.4 pp) is consistent with prior literature on
augmentation for small medical datasets, confirming that geometric and photometric
transformations provide substantial benefit even without increasing the number of
unique training images. The additional gain from StyleGAN2-ADA augmentation
(+6.8 pp) is more noteworthy, as it demonstrates that GAN-synthesised images provide
information not recoverable through transformation of existing real samples alone.

The choice of StyleGAN2-ADA is methodologically justified by the ADA
mechanism, which is explicitly designed for the small-data regime. Standard GAN
training with fewer than 200 real images per class typically leads to discriminator
overfitting, training instability, and mode collapse — all of which would undermine
the quality of synthetic samples. The adaptive augmentation probability controller
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addresses this limitation without requiring manual tuning of augmentation
hyperparameters, making StyleGAN2-ADA particularly practical for clinical imaging
contexts where data volumes are inherently limited and may vary between institutions.

From a clinical perspective, the most significant finding is the substantial
reduction in false-negative melanoma classifications: from 14 (baseline) to 5 (GAN
augmentation). Given that missed melanoma diagnoses carry far greater clinical
consequences than false alarms, this improvement in MEL recall — from 63.8% to
87.6% — is the primary practical contribution of this work. An automated screening
tool operating at this recall level would significantly reduce the probability of clinically
dangerous misclassifications in primary care settings.

Several limitations should be acknowledged. The evaluation is performed on a
single dataset with a single train/test split; cross-validation and external validation on
independent institutional datasets would strengthen generalisability claims. The GAN
training used a pre-trained ISIC 2020 checkpoint rather than a model fine-tuned on
PAD-UFES-20, introducing a domain gap between the generative and discriminative
components that future work should address. Furthermore, the 64x64 pixel resolution
of StyleGAN2-ADA synthetic images is lower than the native 224x224 input
resolution of MobileNetV2, and higher-resolution synthesis may vyield further
improvements. Finally, a formal statistical significance test (e.g., McNemar's test)
across multiple experimental runs would strengthen the quantitative claims.

Conclusions

This paper has presented a systematic ablation study of classical and generative
data augmentation strategies for binary melanoma classification under extreme data
scarcity (n < 250 samples per class). Using MobileNetV2 as a lightweight backbone
and the PAD-UFES-20 dermoscopic dataset, we demonstrated that: (1) classical
augmentation alone improves test accuracy from 72.2% to 82.6% and AUC-ROC from
0.734 to 0.851; (2) StyleGAN2-ADA generative augmentation provides further
improvement to 89.4% accuracy and AUC-ROC of 0.924; (3) the combined approach
reduces false-negative melanoma rate by 64% relative to baseline, improving MEL
recall from 63.8% to 87.6%; and (4) improvements are consistent across all five
evaluation metrics, confirming robust rather than threshold-specific gains.

These findings have direct practical implications for automated clinical melanoma
screening in low-resource settings where large annotated datasets are unavailable. The
combination of transfer learning (MobileNetVV2 pretrained on ImageNet), classical
augmentation, and GAN-based synthetic data generation constitutes an effective and
computationally feasible strategy for maximising classification performance under
data constraints. Future work will investigate higher-resolution GAN synthesis fine-
tuned on the target dataset, multi-class extension to all six PAD-UFES-20 categories,
and cross-institutional validation to assess generalisability.
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Abstract. An integrated educational testbed for cross-layer analysis of network
failures is proposed. It combines network modelling in Cisco Packet Tracer, packet
capture in Wireshark, and application-level verification using an automated test client.
The testbed follows a two-stage procedure: a failure is first modelled in a simulated
topology and then reproduced in a local or virtual environment. A cross-layer evidence
matrix links the introduced fault, packet-level signature, client-visible symptom, and
test result. The proposed scenarios include routing and link failures, DNS
unavailability, TCP port filtering, service shutdown, and incorrect HTTP responses.
The approach supports interdisciplinary practical training in computer networks and
software testing technologies by enabling students to explain application failures using
evidence from the network, transport, and application layers.

Keywords: Packet Tracer, Wireshark, network failure, automated testing, packet
analysis, cross-layer diagnostics.

Introduction. A client-visible failure may be caused by different events,
including a disconnected link, an incorrect route, DNS unavailability, TCP port
filtering, or an inactive application service. Although these failures may produce
similar messages at the application level, their packet-level signatures and diagnostic
interpretations are different. Therefore, an application error cannot always be correctly
explained without analysing the corresponding network and transport events. In
computer networking courses, students configure topologies, routes, services, and
protocol parameters. In software testing courses, they send requests, verify responses,
measure execution time, and document defects. When these activities are taught
separately, students may identify a failed test without understanding its network cause
or analyse a packet trace without relating it to the application result.

Packet Tracer, Wireshark, and an automated test client provide complementary
evidence. Packet Tracer supports controlled topology modelling, Wireshark captures
actual packet exchanges, and the automated client records application-level results.
Previous studies on client—server applications and structured storage of experimental
data confirm the importance of linking availability conditions with reproducible
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observations [5], [6]. However, a compact educational procedure that connects the
introduced fault, packet signature, client symptom, and test decision is still required.

Aim and objectives of the study. The aim of the study is to develop an integrated
educational testbed for cross-layer analysis of network failures using Packet Tracer,
Wireshark, and an automated test client. The study defines the testbed architecture,
classifies the main failure scenarios, establishes packet-level and application-level
evidence for each scenario, and proposes a procedure for evaluating diagnostic
accuracy.

Materials and methods. The testbed uses a two-stage architecture. At the first
stage, students construct a network topology in Packet Tracer and introduce a selected
failure, such as a link interruption, incorrect route, DNS failure, access-control
restriction, or service shutdown. Simulation mode is used to identify the point at which
packet delivery is interrupted.

At the second stage, the same logical condition is reproduced in a local or virtual
network. Wireshark captures the resulting traffic, while an automated HTTP client
sends a predefined request and records timestamps, response time, HTTP status or
exception type, and the assertion result. The two stages are connected through a shared
scenario identifier rather than through direct packet exchange between Packet Tracer
and Wireshark. The practical procedure consists of four operations: modelling the
baseline topology, introducing the failure, reproducing and capturing the traffic, and
executing the automated test. A diagnosis is considered complete when it identifies the
fault, provides the corresponding packet evidence, states the application-level
outcome, and explains the causal relationship between them.

Table 1. Cross-layer network failure scenarios.

Failure Packet evidence Client result Diagnosis
Link/route failure ARP retries / ICMP Timeout / unreachable Path failure
No reply /
DNS failure NXDOMAIN Resolution error DNS failure
Port filtering SYN retries Connection timeout ACL/firewall
Service stopped TCP RST Connection refused Service unavailable
Completed HTTP
Invalid HTTP response exchange Assertion failure Application defect

Diagnostic performance is evaluated using three indicators: the proportion of
correctly identified failures, the completeness of topology-, packet-, and application-
level evidence, and the time required to reach an evidence-based diagnosis. Numerical
thresholds should be established during the pilot implementation.

Research results and discussion. The main result of the study is a cross-layer
evidence matrix that links each network failure to its packet signature, client-visible
outcome, and diagnostic conclusion. The matrix prevents a test failure from being
interpreted only at the application level and requires the diagnosis to be supported by
network and transport evidence. The proposed scenarios demonstrate that similar client
symptoms may have different causes. A connection timeout may result from an
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unavailable route, unanswered DNS request, or silently filtered TCP port, whereas a
TCP reset usually indicates that the destination host is reachable but the service is not
listening. If the TCP and HTTP exchanges are completed but an assertion fails, the
defect should be classified as application-level rather than network-level.

The testbed preserves the distinct learning outcomes of two disciplines. In
computer networks, students analyse topology, routing, DNS, TCP, and filtering. In
software testing technologies, they define preconditions, execute automated requests,
verify responses, and document defects. The shared scenario provides a common
practical object without duplicating the content of the courses.

The approach is intended for controlled educational experiments. Packet Tracer
does not reproduce all timing characteristics of production networks, while a local
environment does not model wide-area routing, wireless interference, or geographical
latency. A pilot study should therefore compare diagnostic accuracy, evidence
completeness, and diagnosis time before and after the integrated exercise.

Conclusions. An integrated two-stage educational testbed for cross-layer analysis
of network failures has been developed. The testbed combines topology modelling in
Packet Tracer, real packet observation in Wireshark, and repeatable application-level
verification using an automated test client. The two-stage design avoids the technically
incorrect assumption that simulated Packet Tracer traffic can be captured directly by
Wireshark. Instead, the same logically defined failure scenario is first analysed in the
simulator and then reproduced in a local or virtual network. Shared scenario identifiers
and structured reports connect the results of both stages.

Five main failure classes were defined: network-path failure, DNS failure, TCP-
port filtering, application-service shutdown, and an incorrect application response. For
each class, the expected topology evidence, packet signature, client-visible outcome,
and diagnostic conclusion were specified. The cross-layer evidence matrix enables
students to move from an observed symptom to a supported causal explanation. The
testbed can be evaluated in terms of evidence completeness, diagnostic accuracy, and
the time required to reach an evidence-based diagnosis. The testbed supports
cooperation between the courses in computer networks and software testing
technologies. It preserves their distinct learning outcomes while providing a common
practical object. Further work will include pilot implementation of the laboratory
exercise, collection of student diagnostic reports, and comparison of learning outcomes
before and after the integrated cross-layer task.

References
1. Cisco Networking Academy. (2026). Cisco Packet Tracer: Networking simulation
and visualization tool. Cisco Systems.
2. Sharpe, R., Warnicke, E., & Lamping, U. (2026). Wireshark User’s Guide.
Wireshark Foundation.
3.  Ramanathan, A., Sankaran, R., & Abdu Jyothi, S. (2024). Xaminer: An Internet
cross-layer resilience analysis tool. arXiv preprint arXiv:2401.08073.

107



Proceedings of the 5™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Innovative Solutions in Science: Balancing Theory and Practice"
557 SCIENCE SPAGE July 13-15, 2026, San Francisco, USA

4. Eddy, W. (Ed.). (2022). Transmission Control Protocol (TCP). RFC 9293. RFC
Editor. doi:10.17487/RFC9293.

5. Kibitov, A. O., & Melnyk, G. V. (2023). Stvorennia servernoho zastosunku dlia
obminu spovishchenniamy mizh saitamy ta Android-prystroiamy [Creating a server
application for exchanging notifications between websites and Android devices]. In
Mechatronic Systems: Innovations and Engineering: Proceedings of the International
Scientific and Practical Conference (p. 191).

6. Zlotenko, B. M., Statsenko, D. V., Melnyk, G. V., & Kalashnyk, V. Yu. (2025).
Metodolohiia obrobky ta zberihannia informatsii v kompiuternii systemi dlia
provedennia doslidzhen pry pidhotovtsi i prezentatsii kvalifikatsiinoi roboty
[Methodology for processing and storing information in a computer system for
research during the preparation and presentation of a qualification work]. Visnyk
Khersonskoho natsionalnoho tekhnichnoho universytetu, 2(3(94)), 203-210.

DOI 10.70286/EOSS-13.07.2026.006.108-124

PREREQUISITES FOR DEVELOPING A BUSINESS
PROCESS AUTOMATION SYSTEM FOR AN IT
ENTERPRISE

Pochanskyi Oleh

PhD (Tech)

Department of Cybersecurity and Information Technologies

Simon Kuznets Kharkiv National University of Economics, Ukraine

Abstract.

The article examines the prerequisites for creating and implementing business
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1. Introduction

For a long time, the standard IT infrastructure model of enterprises was "resource-
based," where a company owned its own hardware and software assets, as well as
support staff, attempting to maximize their utilization efficiency. However, this
approach was characterized by periodic redundancy or insufficiency of capacity,
obsolescence of resources, a lack of flexibility, and non-transparent costs.

Today, a service-oriented approach is gaining rapid popularity — ITaaS (IT as a
Service) or ITSM (IT Service Management), which focuses on client needs rather than
the technologies themselves. Managing the internal operations of an IT enterprise
within the framework of ITSM relies on a process-oriented approach. The
methodological foundation for this is the ITIL library (v3, v4, ITIL 2019 Edition),
which contains proven international practices for organizing IT processes.
Implementing service and process approaches allows for the transformation of an IT
enterprise's operations, ensuring that clients receive valuable results without facing
additional risks and costs.

2. Research Aim and Objectives

The aim of the research is to analyze theoretical approaches, international
standards, technical architectures, and current software solutions for automating IT
infrastructure management processes in order to determine the prerequisites for
developing an optimized system for IT enterprises.

To achieve this aim, the following objectives have been set:

— to review international standards and best practices in IT enterprise
management.

— to investigate the features of a three-tier client-server architecture and the
Android platform for mobile solutions.

— to analyze modern CASE tools used for designing information systems.

— to perform a comparative review and critical analysis of existing ServiceDesk
automation systems available on the market.

3. Research Results and Discussion

For a long time, the standard IT infrastructure model could be described as
“resource-based.” With this approach, the company has its own assets in the form of
equipment, software, and support staff, which it tries to use as efficiently as possible.
This type of infrastructure is often characterized by redundancy or, conversely,
insufficiency, and this state changes periodically. For example, a company receives a
new server that has much greater capacity than employees are currently able to use.
Over time, the information resources located on the server are updated, become more
complex, and begin to use all available capacity. There is a need to update the resource
base. The same situation occurs with software, which becomes obsolete over time, and
with personnel who need to be trained to work with new “resources” [1-3].

One of the main tasks of business is to maximize profits and minimize costs. The
standard, "resource-based" approach to organizing the IT infrastructure of an enterprise
was not flexible enough and lacked cost transparency.
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Recently, another approach to building an IT enterprise infrastructure — ITaaS (IT
as a Service) — or ITSM (IT Service Management) — has been gaining increasing
popularity. Management) — “IT service management”. In this operating model, the
supplier provides IT services to the business. The consumers of such services are most
often small or medium-sized businesses. ITSM, unlike the traditional approach,
suggests paying more attention to the client and his needs, rather than to technologies.

Solutions created in accordance with the recommendations of ITIL v 3 and v4,
including the latest update ITIL 2019 Edition - a collection of proven international
practices for organizing IT processes, help to cope with all the difficulties in managing
the information infrastructure of an IT enterprise and its personnel involved in the
provision and support of services. The success of managing the infrastructure of an IT
enterprise is largely determined by the experience of an internal unit or outsourcing
company in this area.

The history of the service approach is taking It began in the 1980s in the UK. The
quality of IT services provided to the British government was such that the Central
Agency for Computing and Telecommunications (Central Computer and
Telecommunications Agency — CCTA, currently called the Office of Government The
then Office for Government Commerce (OGC) was tasked with developing guidelines
for the efficient and cost-effective use of IT resources in UK ministries and other
government agencies. The aim of the campaign was to develop a single, vendor-neutral
approach. The result was the IT Infrastructure Best Practice Library. Library), which
grew out of a collection of best practices that existed in the IT services industry at the
time [4].

The ITIL library provides a detailed description of the most important activities
in IT work, as well as a complete list of responsibilities, tasks, procedures and
checklists of actions that can be adapted for any organization. Where possible, the
activities are defined as processes that encompass IT service-oriented services. The
broad subject area of the ITIL publications makes them useful to refer to regularly and
use when setting goals for improving the IT organization.

Based on the ITIL library, some commercial companies have developed their own
structured approaches to IT service management.

Among them is HP ITSM Reference Hewlett-Packard Company Model, IT
Process

Model from IBM, MOF from Microsoft and many others. This was one of the
reasons why the ITIL library has actually become the standard in describing the
fundamental processes of IT Service Management (IT Service Management — ITSM).
This adoption of ITIL directly reflects its philosophy and makes it an important area of
knowledge, as it has served as an impetus for establishing uniformity in the IT industry,
so necessary in today's distributed environment [5].

The service approach, unlike the resource approach, implies providing the Client
(both internal and external) not with the resources and components themselves, but
with the results of their use that are valuable to the Client.
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A process approach is used to manage the internal activities of an IT enterprise in
designing, creating, providing, and supporting IT services within the ITSM concept.

Both approaches — process and service — are key within the ITSM concept.

The ITIL glossary defines a service as a way of delivering value to customers by
helping them achieve the end results that customers want without incurring specific
costs and risks [5]. For example:

— the supplier of the goods may not be interested in how the customer uses the
purchased goods and whether he gets the desired result;

— the service provider is always interested in the customer obtaining the desired
result, and assisting him in this is the main task of the provider.

The generally accepted standards for building a successful IT enterprise
infrastructure are:

— ITIL (IT Infrastructure Library) Library) — a library of best practices in IT
service management;

— CobiT (Control Objectives for Information and Related Technologies) — a set of
approaches to managing an IT enterprise;

— I1SO 20000 is an international standard for auditing and certification of IT
organizations.

CobiT is a set of core best practices in IT governance, auditing, and IT security,
created by ISACA, the international professional association for information
technology management and governance. CobiT provides an implemented set of
information technology governance tools and organizes them around a logical structure
of IT-related processes and mechanisms.

Management Objectives — provides a complete set of high-level requirements that
must be considered by management to effectively manage each IT process.

Guiding principles — help assign responsibility, agree on goals, measure
performance, and illustrate the relationship with other processes.

Maturity models — assess the maturity and capabilities of each process and help
eliminate gaps in their organization.

ITIL — is a set of detailed practices for IT Service Management (ITSM - IT
Service Management), which focuses on aligning IT services with business needs. In
its current form (known as ITIL 2011), ITIL is published as a series of five core
volumes, each covering a different phase of the ITSM lifecycle. Although ITIL
supports ISO/IEC 20000 (formerly BS 15000), the international service management
standard for IT service management, there are some differences between 1SO 20000
and the ITIL framework.

ITIL describes processes, procedures, tasks and checklists that are not specific to
an organization, but can be used by an organization to establish integration with the
organization's strategy for delivering value and maintaining a minimum level of
competence.

This allows an organization to establish a baseline against which to plan,
implement, and measure practices. ITIL is used to demonstrate compliance and
measure improvement.
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The international standard 1ISO 20000 is based on ITIL materials. Unlike ITIL,
the standard does not contain best practices, but requirements (norms) and a set of
practical recommendations for implementing the requirements.

The 1SO 20000 standard allows you to formally confirm the completeness and
effectiveness of the implemented IT enterprise management system and obtain a
certificate of conformity.

Based on the ISO 20000 standard, a qualification scheme for IT specialists and
managers has been developed, and certification is being conducted [2].

The standards and practices discussed above have proven themselves over the
years as a set of requirements and advice for organizing the infrastructure of an IT
enterprise, which allows you to increase efficiency, create strong connections between
business and IT, and reach a new level of service quality. While CobiT and 1SO 20000
are designed for medium and large businesses, ITIL provides successful practices and
advice that can be used even by small businesses.

Depending on the specific area of application, information systems can vary
greatly in their functions, architecture, and implementation. However, at least two
properties can be identified that are common to all information systems. First, any
information system is designed to collect, store, and process information. Therefore,
the basis of any information system is the environment for storing and accessing data.
The environment must provide a level of storage reliability and access efficiency that
Is appropriate for the area of application of the information system.

Secondly, information systems are oriented towards end users who may be very
far from the world of computers. For them, a terminal, personal computer or
workstation is just a tool for their own professional activities. Therefore, an information
system should have a simple, convenient, easy-to-learn interface that should provide
the end user with all the functions necessary for his work, but at the same time not
allow him to perform any unnecessary actions. Sometimes this interface can be
graphical with menus, buttons, prompts, etc. In any case, the presence of developed
interface tools is mandatory for any modern information system.

The E/AS system is a client-server application consisting of server software
(hereinafter referred to as the server) and client software (hereinafter referred to as the
client).

The set of server and client is called a domain. The client and server, in fact, are
equal components (services) of work with system objects. They use a separate library
that is connected for the operation of the server and client software. System objects are
created on the basis of previously described classes and stored in the object database
(OBD). Methods of objects can be described in any language that can be translated into
bytecode, in which these methods are stored and used in the OBD.

The interaction between the server and clients is carried out using a specific
protocol on top of the TCP/IP protocol. This protocol is used to obtain objects, call
methods of objects on the server, or download bytecode of methods. Fig. 1 shows the
client/server domain.
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Figure 1 — E/AS client / server domain

Principles of client-server operation:

— after authentication, the client receives the form of his workspace. This is a form
that contains all the necessary tools for the user to work in accordance with his access
rights and privileges;

— when an employee requests a specific form, it is requested on the server. After
receiving the form (and the necessary methods to work with it locally), it is addressed
through the form driver;

— the operator works with data in the form and the events of working with the
form are processed through the byte machine through local or server methods of
working with the form and the object;

— in addition to the specified work with the form, the operator can obtain a printed
form of the required document or report (by calling a specific method for generating
printed forms). This document can be printed or exported to another program.

Client/server architecture involves the distribution of tasks and computational
load across multiple computers connected to a network. The software of the
information system implemented in this architecture is logically divided into server
software, middle-level software, and client workstation software (clients). In this case,
the client software is responsible for presentation functions and interaction with the
user, the middle-level software is responsible for executing logical rules and processing
information sent to or from the client, the server provides safe and reliable data storage
and data retrieval on request.

If each level is represented by a separate software module, then we are dealing
with a logical three-tier client/server architecture. Modules can be installed on three or
more separate machines, or on two, depending on the circumstances.

Implementation of information systems in client/server architecture provides:

— reliability of information storage — you can no longer worry that hardware
failures or erroneous actions of personnel will lead to data loss;
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— information integrity — built-in mechanisms reduce the risk of collisions when
entering and editing data;

—regulated access to information — each user can work only with the data to which
he has been granted access, and only in the mode that corresponds to the rights granted
to him;

— the ability to securely connect to global networks;

— multi-user mode of working with information, including remote users;

— high performance and reduced network load due to the distribution of processes
between servers and workstations;

— minimizing network traffic;

— scalability — system performance increases in proportion to the number of
processors and server RAM;

— optimization of the distribution of the computational load between the server
and the client.

Trends in the development of modern information technologies lead to a constant
increase in the complexity of information systems created in various sectors of the
economy. Modern large IS projects are characterized, as a rule, by the following
features:

1) complexity of the description (a fairly large number of functions, processes,
data elements and complex relationships between them), which requires careful
modeling and analysis of data and processes;

2) the presence of a set of closely interacting components (subsystems) that have
their own local tasks and functional objectives (for example, traditional applications
related to transaction processing and solving routine tasks, and analytical processing
(decision support) applications that use unregulated queries to large amounts of data);

3) lack of direct analogues, which limits the possibility of using any typical design
solutions and application systems;

4) the need to integrate existing and developing applications;

5) functioning in a heterogeneous environment on multiple hardware platforms;

6) disunity and heterogeneity of individual groups of developers in terms of their
level of qualification and established traditions, the use of certain tools;

7) significant project duration, due, on the one hand, to the limited capabilities of
the development team, and, on the other hand, to the scale of the customer organization
and the varying degrees of readiness of its individual divisions for the implementation
of IS.

For successful implementation, the design object (IS) must, first of all, be
adequately described, complete and consistent functional and information models of
IS must be built. The experience of IS design accumulated to date shows that this is a
logically complex, laborious and time-consuming work that requires highly qualified
specialists. However, until recently, 1S design was performed mainly at an intuitive
level using informal methods based on practical experience, expert assessments and
expensive experimental tests of the quality of IS functioning. In addition, in the process
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of creating and operating IS, the information needs of users may change or be clarified,
which further complicates the development and maintenance of such systems.

No area of human activity supported by information technology can be imagined
without the use of databases, which help to get quick access to information, thereby
increasing work productivity. Client-server applications, which have recently become
widespread, are built on the basis of databases. Internet and intranet applications can
access databases, opening up wide opportunities for publishing information needed by
a wide range of users.

With the development of computer technology and the emergence of CASE
modeling (Computer Aided Software Engineering) there was a need for tools that
would support modeling standards.

A modern database modeling tool must meet a number of requirements:

— allow the developer to focus on the modeling itself, and not on problems with
the graphical display of the diagram. The tool should automatically place entities on
the diagram, have advanced and easy-to-manage visualization tools and create model
representations;

— the tool should check the diagram for consistency, automatically identifying and
resolving inconsistencies. However, the tool should be configurable and, if desired,
give the developer some freedom to decide on inconsistencies or deviations from the
methodology;

— the modeling tool must support both logical and physical modeling;

— a modern tool should automatically generate a database on the destination
DBMS.

All modern modeling tools to one degree or another satisfy the above general
requirements. To solve the task in the thesis, the database modeling tool ERwin version
9.7, a product of the Logic Works company, is used. The choice of the tool is not
accidental, because at the present time ERwin is the most powerful tool for developing
data structures, both at the logical and physical levels. It should be noted that there are
several modifications of ERwin, each of which, in addition to modeling, is designed to
fulfill specific goals.

Consider ERwin 9.7/ERX, which is designed specifically for use with database
management systems. The rest of the ERwin family is designed for use with client-side
application development tools, such as Power Builder, Visual C++ and others. Logic
Works ERwin 9.7 was released in 2017 and immediately received wide recognition
from a wide range of users for the many improvements that were made to it compared
to previous versions. This modeling tool fully supports the IDEF1X standard and is a
leader in the database development tools market.

The work will also use the BPwin 4.0 software. BPwin is a powerful modeling
tool used to analyze, document, and reorganize complex business processes. The model
created with BPwin allows you to clearly document various aspects of the activity - the
actions that need to be taken, the methods for their implementation, the resources
required for this, etc. Thus, a holistic picture of the enterprise's activities is formed -
from models of organizing work in small departments to complex hierarchical
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structures. When developing software, business process models serve as an excellent
means of documenting needs, helping to ensure high efficiency of investments in the
IT sector. BPwin is also a powerful tool for modeling processes when creating
corporate information systems (CIS).

In the modern approach to information systems development, the role of the
design stage is difficult to overestimate. This creates a need for both a project
description notation and the ability to read project documentation by all development
participants - business analysts, IT analysts, and developers.

Power is well suited for solving these tasks. Designer 16.6, which has the
following functionality:

— support for models and diagrams;

— support for UML methodologies, database modeling (CDM and PDM), data
warehouse modeling (data warehouse diagram) and business process modeling;

—a single repository;

— support for team development.

Power Designer 16.6 offers:

— full support for all UML diagrams;

— own notation for describing business processes, easy to understand and use;

— a convenient tool for designing data and aligning it with the application object
model;

— an integrated repository for team development.

Power Designer 16.6 focuses on developing a business process as the starting
point for a project. The tool is quite easy to use and learn, which makes it cheaper to
train staff and implement it in the enterprise.

For developers, the entire UML language toolkit with code generation in the most
common development tools (Java, C#,.NET) is offered. At the same time, Power
Designer 16.6 has a convenient generator of reports and design documents.

For database designers and developers, a familiar approach to design (conceptual
and physical schema), support for more than 30 relational DBMSs, and reverse
engineering are offered. engineering) and the alignment of the object model and the
data model.

Android — free operating system for smartphones, tablets computers, e- books,
digital players, handheld watches and others devices. Available support cars and
household robots. Based on the kernel Linux and its own implementation virtual
machinery Java from Google. First. was developed by the company Android Inc.,
which was later bought by Google. Later Google initiated creation of the Open alliance
Handset Alliance (OHA), which is currently engaged in support and further
development platforms. Android allows create Java - applications that manage device
through the developed Google libraries.

Android OS works on virtual car JVM, which performs execution of bytecode
instructions.

Bytecode is intermediate representation into which computer data can be
translated program. Compared to source code, which is easy to create and read

116



Proceedings of the 5™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Innovative Solutions in Science: Balancing Theory and Practice"
557 SCIENCE SPAGE July 13-15, 2026, San Francisco, USA

bytecode is a human compact representation programs that passed syntactic and
semantic analysis. It explicitly contains encoded types, areas visibility, etc. From a
technical point of view, bytecode is machine - independent code. low level that
generated by the compiler from the source code.

Java bytecode — set instructions executed JVM (Java Virtual Machine). Each
bytecode opcode is one byte. Used in full of 256 possible values codes operations. 51
of them are reserved for future use.

Except Java, there is also the possibility creation applications in the language
C ++ with the NDK package, however Google recommends use its only in extremes
cases, for example, if necessary and low external settings some hardware parts of the
device.

Applications under Android operating system are programs in non-standard
bytecode for virtual machinery Dalvik, for them it was developed a format for
instructions packages. APK. There are many tools for working on applications
libraries: Bionic (library standard functions, incompatible with glibc); multimedia
libraries based on PacketVideo OpenCORE (supports such formats such as MPEG -4,
H.264, MP3, AAC, AMR, JPEG and PNG); SGL (two-dimensional rendering engine)
graphics); OpenGL ES 1.0 ES 2.0 (3D engine) graphics); Surface Manager (provides
applications with access to 2D / 3D); WebK:it (ready-made engine for web browsers;
handles HTML, JavaScript); FreeType (processing engine fonts); SQL.ite (lightweight
DBMS, available to everyone applications); SSL (a protocol that provides secure data
transmission over the network). Compared from ordinary applications Linux
applications Android obey additional rules: Content Providers — exchange data
between applications; Resource Manager — access to resources such as files XML,
PNG, JPEG; Notification Manager — access to the status bar; Activity Manager —
management active applications.

Google offers for free download Android application development environment
Studio. Development Android applications can be conducted in the language Java (not
lower) Java 1.5). There is Eclipse plugin — Android Development Tools (ADT),
designed for Eclipse versions 3.3-3.7. There is also plugin for IntelliJ IDEA, which
facilitates development Android applications, and for the environment developments
NetBeans IDE, which, starting with version NetBeans 7.0, no longer experimental,
though is not yet official. In addition, there is Motodev Studio for Android — a
comprehensive environment developments based on Eclipse, that allows work directly
from Google SDKs.

Android Studio is integrated environment development (IDE) for working with
the Android platform

IDE was in the free access starting with version 0.1, published in May 2013, and
then entered the beta testing stage, starting with version 0.8, which was released in June
2014. The first stable version 1.0 was released in December 2014, then discontinued
support plugin Android Development Tools (ADT) for Eclipse.
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Android Studio, based on software provision IntelliJ IDEA from companies
JetBrains, and is the official name all about developments Android applications. This
environment developments available for Windows, OS X and Linux.

Features of the Android Studio IDE:

— advanced layout editor: WYSIWYG, ability work with Ul components using
Drag-and- Drop function preview the layout on multiple configurations screen;

— from the tag applications, based on Gradle;

— different types of builds and generation of multiple. apk files;

— code refactoring;

— static code analyzer (Lint), which allows find problems performance,
incompatibility versions and more;

— in built ProGuard and the signature utility applications;

— templates main layouts and components Android;

— support for Android application development Wear and Android TV,

— built-in Google support Cloud Platform, which includes integration with Google
services Cloud Messaging and App Engine.

Over time, all autonomously developing systems move from order to disorder.
This law of physics can be applied to management. Without the possibility of
regulation, the work of departments becomes more chaotic, employee productivity
decreases, which inevitably leads to loss of profit for the business. Any, even a small,
division of the enterprise needs tools that allow it to put in order, structure and control
activities. For this, the accounting department has databases in which the financial
activities of the enterprise are recorded. The human resources department has an
employee database and a directory of regulatory documents. Any, even a small IT
enterprise, needs a system that streamlines the activities of employees.

The global software market has long offered various HelpDesk and ServiceDesk
systems that allow to streamline and facilitate the work of an IT enterprise. Similar
systems are just beginning to appear on the Ukrainian market, but several successful
projects can already be identified that are able to compete with more mature, world-
famous products [6, 7].

The product of the Ukrainian company Terrasoft is a system for organizing a
single customer service center and internal business units of the enterprise, taking into
account ITIL recommendations. The functionality for automating processes, as well as
working with requests, problems, changes, service levels, configurations, knowledge
and releases allows you to organize effective interaction with both external customers
and internal divisions of the company (fig. 2) [8].

The system contains the following components:

— a database of contacts and customers with the function of automatically
collecting information about customers from open sources;

— customer self-service portal;

— a communication panel that combines the functionality of an email client,
Internet telephony, and a social network;

— register of appeals;
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— knowledge base;

— service catalog;

— business process catalog;
— employee base.

Figure 2 — BPM'online service self-service portal

Initially, this system was developed for small and medium-sized businesses, but
gradually, during development, it turned into a large corporate system. The advantages
of this solution are versatility and elements of artificial intelligence. Versatility allows
the system to be used not only by IT companies, but also by others. Intelligent search
and analysis simplifies work with new clients and contacts. The disadvantages include
high cost, a large amount of unnecessary functionality, a large number of minor errors,
and low performance indicators [8].

Cost: 34,200 UAH/year per employee.

Service for internal and external support. Represents the Naumen platform
Service Desk, which is configured for small and medium businesses. Includes Service
Desk, a self-service portal, personal accounts for business users, a catalog of services
(external or internal), a knowledge base, a catalog of equipment, software and IT
services, a scheme of internal tasks, as well as tools for managing changes, problems
and configurations and a reporting module. Basic task systems — registration and
tracking execution of customer orders with parallel accounting labor costs performers

[9].
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To the advantages given platforms can to attribute possibility integration with 1C,
Active Directory, websites and various databases, availability mobile applications for
working in the system, as well as the accounting system labor costs. Based on the basis
of Naumen Service Desk, ITSM 365 is adapted to work with small and medium-sized
businesses business and uses ten-year-old experience implementation ServiceDesk
products on the Ukrainian and foreign markets (fig. 3) [9].

Figure 3 — One of the windows of the ITSM 365 system

To the minuses can to attribute relatively high cost supported packages settings
interface and consultations developer, relatively small set opportunities systems,
unattractive interface [9].

Cost: 12,000 UAHY/ year per employee (without telephony, SSL support on the
provided domain, individual interface settings, support manufacturer), 24,000 UAH/
year (without technical support) manufacturer), 48,000 UAH/ year (with technical
support).

One of the most famous ServiceDesk products on the global market. This product
goes beyond the scope of a regular Service Desk. In recent years, the company
ServiceNow has slightly changed the vector of development of your product, which
now goes beyond IT. Service allows manage by majority business lines. Processes that
business uses for management, very similar to the processes that occur in an IT
enterprise. They change only task, however architecture of m and g elements
relationships and relationships between performer and consumer remain former.
Complex of solutions allows manage an IT company: department personnel, finance,
risks, development applications and many other areas.
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The main The IT enterprise tool is the IT Operations Management (ITOM)
component, which allows centralized manage appeals customers, track staff workload,
to form performance reports different departments [10].

One of the key features of the system that distinguishes it from a number of
competitors is the presence of artificial intelligence used in the platform. The portal
offers the client to choose from the proposed lists the category that best suits his
requests, offers a knowledge base for independent problem solving. If the participation
of an IT specialist is necessary, it processes the request, eliminating unnecessary
information (greetings, personal data, excessively detailed description of the problem),
selects similar knowledge base articles and already completed requests by key
parameters.

The advantages of this solution include versatility - the system allows you to
organize the work of most company departments in one application. Artificial
intelligence allows you to reduce the time for processing applications and partially
automate the work of IT personnel. Compatibility with the most popular monitoring
systems will significantly simplify tracking and incident prevention (fig. 4) [12].

Figure 4 — ServiceNow application window

The disadvantages include the lack of a "boxed version" - the system works only
on the servers of the company itself and distributor companies, which leads to a
slowdown in the system response under high network loads, incorrectly selected
network channel width or problems on the server side. In addition, the system has a
high cost by the standards of the Ukrainian market.
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The cost of solutions is calculated individually, depending on the set of selected
components and starts from $1,200 per year per user.

The product is built on the basis of Microsoft products. A comprehensive solution
for automating IT activities and setting up IT processes in accordance with the global
ITSM methodology. The product includes an application for the Windows OS, which
is intended for IT specialists, as well as Web versions for both the client and IT
company employees [7].

"ITSM InfraManager " performs the following functions (fig. 5):

— ServiceDesk (IT enterprise process management);

— cataloging services and SLAS;

— maintaining a personnel database and work schedule;

— generation of more than 80 types of reports;

— property accounting and automatic inventory;

— device monitoring;

— network and infrastructure documentation.

"InfraManager " is constantly evolving, complementing the system with new
functions and capabilities.

Figure 5 — InfraManager IT Professional Desktop Application

The advantages of the product include its relatively low cost — this solution is
distributed in a “boxed” version, without an hourly subscription. The minimalistic
interface of the program implies low system requirements for the specialist’s
workplace [13].
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The disadvantages include the unattractive interface of the desktop application,
the lack of functionality offered by most competitors, and the inconvenient interface of
the web application.

Cost: server license (includes 10 client licenses) — 150,000 UAH, client license —
from 3,000 to 6,000 UAH, depending on the quantity.

All the products presented above offer a similar set of functions and components
and are aimed primarily at centralizing and automating the work of an IT enterprise.
Despite the variety of products presented on the ServiceDesk system market, most of
them are designed for medium and large businesses. The pricing policy of
manufacturers and distributors does not allow small companies with a staff of 5-10
employees and a small turnover to purchase the necessary product. Many small
businesses completely refuse to use ServiceDesk systems or develop their analogues
based on cheaper products (MS Access, Excel, Bitrix24) [11].

4. Conclusions

The conducted research confirms that the modern market of IT process
management automation systems offers a wide range of functional solutions. However,
the vast majority of products (such as ServiceNow or BPM'online) are oriented
exclusively towards medium and large businesses.

The pricing policy of developers and distributors is unacceptable for small
companies with a staff of 5-10 employees and a small financial turnover. Consequently,
small enterprises are forced either to completely refuse the implementation of ServiceDesk
systems or to create primitive alternatives based on non-specialized software (MS Access,
Excel, etc.). Thus, there is a clear scientific and practical prerequisite for developing a
flexible, functional, and economically affordable business process automation system
tailored specifically to the needs of small IT businesses.
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Large Language Models (LLMs) are transitioning from conversational assistants
to multidimensional tools that can be used in number of different ways, in particular as
automated Static Application Security Testing (SAST) tools capable of identifying and
fixing software vulnerabilities. However, evaluating the performance of these LLM-
based security tools at scale poses a challenge, as manual code review by human
experts is slow, costly, and difficult to scale. One of the ways to circumvent this
bottleneck is using an "LLM-as-a-Judge" paradigm, where a frontier model evaluates
and scores the outputs of various SAST tools, including other LLMs [1].

Despite its potential efficiency boost, this paradigm introduces a vulnerability —
LLM judges are not neutral arbiters. Prior research indicates that these models suffer
from systemic behavioral flaws, including position bias, egocentric brand bias,
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verbosity bias, and a vulnerability to superficial tone over technical substance [2, 3].
In a high-stakes cybersecurity context, these biases are severe risks. A biased judge
might falsely praise a verbose but flawed security patch while penalizing a laconic
secure fix [3].

To bridge this gap, this proposed research aims to develop a specialized, highly
controlled synthetic benchmark framework designed explicitly to trigger and
quantitatively measure these exact biases within LLM-evaluated SAST tasks.

The proposed study will follow a two-phase experimental design aimed at keeping
the truth perfectly static while manipulating the presentation variables that trigger bias.
The foundation of the framework will rely on building a dataset composed of
vulnerable code snippets (in Python or C#) spanning key vulnerability categories such
as the OWASP Top 10. For every designated vulnerability, we will curate paired LLM-
SAST outputs. The baseline accuracy of these code variants and their security fixes
will be verified using functional unit tests and deterministic security tools.

Once the controlled baseline pairs are verified, we will manipulate the responses
Into specific subsets designed to target four distinct dimensions of judge bias:

-brand bias, which will be isolated by presenting two identical vulnerability
analyses to the judge, but with altered metadata tags, labeling one as generated by the
identical architecture as the judge and the other as a competing model,

- verbosity bias, which will be isolated by presenting a pair consisting of a concise,
highly secure patch and a bloated, insecure patch,

- position bias, which will be isolated using a pairwise comparison setup, the same
two SAST tools will be evaluated twice, with their presentation order reversed to
isolate ordering effects,

—tone and style bias, which will be isolated by pairing a dry, but technically perfect
bug fix against a highly polite, confident response that explicitly claims security but
leaves security flaw in code unaddressed.

To formally quantify the presence and severity of these biases, the judge's
evaluations will be subjected to three statistical metrics:

1. Win-rate discrepancy, which will track the shift in an LLM-SAST tool’s win-
rate when evaluated under objective conditions versus when a specific bias is triggered.

2. "Control Flip" metric, which will compute the exact percentage of times an
LLM judge reverses its security verdict on identical code pairs purely due to non-
technical alterations, such as swapping presentation order or shifting brand labels.

3. Inter-rater reliability (Cohen’s Kappa), which will be measured by establishing
a baseline by human experts grading pairs, then calculating the agreement score
between the LLM Judge and the human experts.

This proposed research outlines a step toward securing the automated software
engineering lifecycle. By developing a controlled, synthetic dataset that isolates
variables, this framework will provide the Al safety and cybersecurity communities
with a repeatable, open-source benchmark to rigorously stress-test future LLM judges
before they are integrated into production environments.
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Abstract

These conference theses are dedicated to the evolution of U.S. foreign policy
during a military operation carried out together with Israel against Iran in February
2026. The chosen topic is extremely relevant in the context of U.S. foreign policy, since
carrying out such a large-scale military operation takes place in front of serious global
challenges, including Russia's long-term aggressive war against Ukraine. The
operation itself poses a threat not only to regional stability but also to the global
economy. The aim of the study is a brief analysis of the fluctuations in U.S. foreign
policy since the start of Operation “Epic Fury” and its corresponding impact on the
country's relations with allies and other states around the world. Therefore, well-known
research methods were applied, such as event analysis and chronological methods,
which allow highlighting the regional factors influencing unforeseen changes in the
foreign policy course of the modern U.S. administration during the conflict. A cautious
forecast was provided regarding the likelihood of it, along with some positive and
negative conclusions to consider in Ukraine’s long-term confrontation with Russian
aggression.

Keywords: the evolution of US foreign policy, regional factors, large-scale
military operation, global challenges, a threat to regional stability, the conflict standoff
ending.

Introduction

The political situation in the Persian Gulf and the Middle East regions changed
dramatically with the start of the US military operation “Epic Fury” on February 28,
2026. The very fact of the assassination of Supreme Leader Ali Khamenei and other
high-ranking Iranian officials provoked an immediate aggressive reaction in the
Islamic Republic. Due to the use of hundreds of missiles and drones by both sides and
the increase in the geography of the conflict to the neighboring Arab countries, the
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conflict spread to the entire region. For the first time since 1991, i.e., the military
operation “Desert Storm”, the United States faced such a strong and well-armed enemy.
In addition, Iran's blockade of the Strait of Hormuz and mutual attacks on energy
infrastructure facilities suddenly affected the sharp fluctuations in energy prices and
caused a new global energy crisis. Therefore, the situation drew the attention of the
world community to the conflict in the Persian Gulf and demanded its rapid resolution
in order to maintain political and economic stability in the region and possible
worldwide consequences.

Aim and Objectives of the Study

The study aims to make a brief analysis of the military operation "Epic Fury" and
regional factors that influenced US foreign policy during this operation. The research
focused on the following objectives:

1. The characteristics of domestic and foreign policy during Donald Trump’s
second term.

2. The start of a US military operation against Iran in the context of the goals
declared by the Trump administration.

3. The positions of US allies and other countries regarding the military standoff
in the Persian Gulf, as well as the economic consequences.

4. The probable forecast of conflict escalation, with positive and negative
conclusions for Ukraine.

Materials and Methods

The study is based on research works of domestic and international think tanks,
analytical reviews of the media, and concerned scientists. Following the core of the
research work, two methods were applied, i.e., event analysis and chronological
methods.

Results and Discussions

The rise to power of Donald Trump for a second term was marked by significant
changes in priorities and approaches to current global issues, which in turn caused a
stir and some uncertainty on the international stage. His policy put the pillars of
American foreign policy in an awkward position, especially those connected with
multilateral commitments, trade deals, and relationships with key allies and rivals. U.S.
foreign policy under Trump administration was characterized by a major shift from a
multilateral approach to a unilateral one, increased protectionist tendencies in trade
policy, a skeptical attitude toward international organizations and agreements, and a
reorientation around the principle of “America First” [1, p.181].

Operation “Epic Fury” was a military operation carried out by the US with Israel's
support against Iran from February 28 to May 6, 2026. The reason for striking Iran was
American and Israeli officials' concerns about Tehran developing its nuclear and
missile programs [2]. The operation's goals were officially announced by President
Donald Trump on March 3, 2026, and included destroying Iran's missile capabilities,
preventing it from creating nuclear weapons, and limiting support for Tehran-
controlled armed groups [3]. Additionally, President Trump mentioned the possibility
of overthrowing the ayatollah regime in Iran in his address on February 28, 2026:
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“When we’re done, grab your government. It will be in your hands. This is probably
your only chance for many generations” [4]. So, as mentioned, the main goals of this
operation boiled down to two things:

1. Undermining the combat capability of the Iranian army and the Islamic
Revolutionary Guard Corps (IRGC).

2. Destruction of Iranian nuclear facilities to prevent Iran from creating its own
nuclear weapons.

The course of events during the operation can be divided into 8 stages:

1. An attempt to disorganize the government in Iran and Tehran's response
(February 28).

2. Further expansion of the geography of the conflict (March 1-3).

3. Increased attacks on critical infrastructure (March 5-10).

4. The beginning of attacks on private institutions by Iran (March 11-13).

5. Active use of combined methods of warfare (mid-late March).

6. Economic crisis as the main factor of the conflict (late March-early April).

7. An attempt to stop the conflict (early-mid-April).

8. Attempts to isolate Iran and strengthen the role of 3 sides. (mid-April-early
May) [5].

Speaking about the outcomes of the operation, on April 8, the Pentagon officially
announced the destruction/damage of 80% of Iran's air defense, 90% of the navy, 90%
of the military-industrial plants, and 80% of the nuclear facilities of the Islamic Republic
[6, p.8]. Iran also carried out active attacks on U.S. bases in the region, resulting in
damage to key air defense systems and an E-3 Sentry AWACS aircraft [7,8].

Moving on to the factors that caused fluctuations in the US foreign policy during
this operation, we can highlight 5 main ones:

1) Failure of negotiations: On April 8, 2026, the U.S. Department of Defense
officially announced that all the objectives set during the operation had been achieved,
which was connected to the start of negotiations between the conflict parties and Iran
opening the Strait of Hormuz [9]. However, by April 12, it was announced that the U.S.
Navy would block the Strait of Hormuz for ships that would pay Iran a toll to pass
through this route. D. Trump called these actions by Tehran “illegal”. These U.S.
actions were driven by unsuccessful negotiations with Iran in Pakistan and, at the same
time, the attempt by Washington to neutralize Iran's main leverage and reduce Tehran's
financial income from oil exports [10,11]. Therefore, the operation continued for less
than 4 weeks and ended only on May 6, 2026 [12].

2) Lack of interest from NATO allies in this conflict: On March 2, 2026, NATO
Secretary General Mark Rutte stated that the North Atlantic Alliance has no strategy
for getting involved in this conflict [13]. Additionally, on March 30, the Spanish
Minister of Defense officially told journalists that the country's airspace was closed to
U.S. Air Force operations participating in the war against Iran and that Spanish military
bases in the Middle East could not be used for these actions [14]. At the same time,
President Trump was actively criticizing the alliance for not taking any active measures
against Iran.
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3) The Strait of Hormuz factor. The Strait of Hormuz is one of the key arteries of
the global economy, through which about 20% of the world's oil flow and % of global
oil trade by sea pass. Iran's blockage of this important logistics hub caused a serious
global energy and trade crisis. In addition, the price of one barrel of crude oil increased
from $72 to $95-103, and the number of ships passing through daily dropped from 130-
160 to fewer than 10. [15, p. 1589]. This energy crisis also affects the food security of
developing countries, as the rise in oil and gas prices impacts the production and
transportation of fertilizers [16, p.6].

4) Israel's Intervention. On April 7, 2026, the U.S. and Iran signed a two-week
ceasefire agreement with the condition of opening the Strait of Hormuz. Despite this,
Israel carried out airstrikes against Iranian proxies in Lebanon on April 8, which drew
sharp criticism from Tehran and led to the strait being closed again [17].

5) Iran's Resistance. In the first 100 hours of combat, the U.S. and Israel carried
out roughly 2,000 strikes on Iran [18]. As a result of these strikes, in the early days of
the operation, top officials of the Islamic Republic were eliminated, including:
Supreme Leader Ali Khamenei, the head of the Quds Force, the chief of staff of the
Iranian Armed Forces, Iran's intelligence minister, the national security secretary of
Iran, and others. Despite this, Iran's flexible power structure withstood the attack and
continued to function [19].

Conclusions

The American military operation 'Epic Rage' demonstrated the determination of
President Trump's administration in fighting the ayatollah regime in Iran. The presence of
numerous and modern air forces allowed the U.S. and Israel to quickly neutralize Iranian
air defenses and carry out strikes deep into the country, causing significant damage to the
Iranian army, IRGC, and Iran’s defense industry. However, despite the effectiveness and
speed of the strikes, toppling the theocratic regime hasn’t been achieved. The large number
of weapons and proxy forces in the Middle East allowed Tehran to deliver decisive strikes
against American military bases in the region. Iran’s favorable geographic location and
the indecision of the U.S.'s European allies were key factors influencing U.S. foreign
policy during this operation. Thus, it is connected with a certain revision of the place of
the USA in global politics. With the second coming to power of the Trump administration,
on the one hand, you can see a certain unification of militarization trends with statements
about noninterference in foreign wars and the pursuit of a peacekeeping role; on the other
hand, the voice of a call to review cooperation with NATO allies and to reduce the
financial burden for the United States. For Ukraine, which to a large extent relies on the
partnership and the main contribution of the United States in repelling the aggression of
the Russian Federation, it is very important to consider all the pros and cons of the
American foreign policy course due to withstanding this long-term war and protecting the
sovereignty of its territories and statehood.

The situation in the Persian Gulf remains unresolved, and every day the parties to
the conflict declare victory, abandon agreements, and continue active actions in the
diplomatic, military, and economic areas... Therefore, this work appears to be a
temporary study and will certainly require further development.
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The decentralization reform in Ukraine has intensified the need to strike a balance
between the autonomy of territorial communities and state oversight of the legality of
their decisions. This function is currently performed by a broad range of entities,
including local state administrations, sectoral ministries, and law enforcement
agencies, resulting in overlapping mandates and excessive administrative pressure on
local self-government bodies. A clear delineation of the competencies of these
institutions is essential to transform state oversight into an effective mechanism for
ensuring legality without constraining the development of local self-government.

According to Article 20 of the Law of Ukraine On Local Self-Government in
Ukraine, state oversight of the activities of local self-government bodies and their
officials may be exercised only on the grounds, within the limits of authority, and in
the manner prescribed by the Constitution and laws of Ukraine. Such oversight must
not result in interference by state authorities or their officials in the exercise of the local
self-government bodies’ own powers granted to them by law [2]. The concept of state
oversight is defined in the Law of Ukraine On the Basic Principles of State Supervision
(Control) in the Sphere of Economic Activity. Under this Law, state oversight is
defined as the activity of the central executive authorities authorized by law, their
territorial bodies, state collegial authorities, executive authorities of the Autonomous
Republic of Crimea, local state administrations, and local self-government bodies
(hereinafter referred to as state supervision (control) authorities), acting within the
powers established by law to detect and prevent violations of legal requirements by
business entities and to safeguard the public interest, including ensuring the proper
quality of products, works, and services, as well as maintaining an acceptable level of
safety for the population and the natural environment [1].

The legal framework governing the activities of state oversight authorities in their
relations with local self-government bodies consists of a comprehensive body of legislation.
The powers of the principal institutions responsible for reviewing the activities of territorial
communities, both in the exercise of their own powers and those delegated by the state, are
established by the Laws of Ukraine On the Cabinet of Ministers of Ukraine, On Central
Executive Authorities, On Local State Administrations, On the Judiciary and the Status of
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Judges, On the Accounting Chamber, On the Ukrainian Parliament Commissioner for
Human Rights, and On the National Anti-Corruption Bureau of Ukraine. Although these
laws do not constitute a unified regulatory system, they provide detailed regulation of
specific areas of state oversight. In practice, state intervention is most clearly defined in the
procedures for monitoring the exercise of delegated powers through the review of legal acts
adopted by local self-government bodies, the analysis of reporting documents, and
inspections of their executive authorities. At the same time, the decentralization reform
requires clearly defined limits on state oversight over the exercise of the local self-
government bodies’ own powers, where oversight should be confined to the minimum level
necessary to ensure legality [5, p. 69].

At the present stage, oversight of the activities of local self-government bodies is
exercised simultaneously by approximately thirty state institutions whose legal status
and scope of authority are established exclusively by separate sector-specific laws. The
nature of these legal relationships has traditionally been characterized by persistent
systemic inconsistencies, which have become significantly more pronounced following
Russia’s full-scale invasion of Ukraine in 2022. The introduction of martial law has
destabilized local budgets and necessitated a substantial transformation of local
governance through the establishment of military administrations. The principal
challenge in this area remains the absence of a coherent national model of state
oversight. This regulatory gap is reflected in the inconsistency of general oversight
procedures, the lack of a clearly defined list of oversight authorities, and the absence
of clearly regulated mechanisms governing their interaction and mutual accountability.
Furthermore, the legislation does not provide unified methodological approaches, clear
criteria for planning inspections, or a standardized system of indicators that would
enable an objective assessment of compliance with legal and administrative
requirements by local self-government bodies [4, p. 22].

Furthermore, depending on the nature of the public powers exercised by the
participants in legal relations within the system of local self-government, they may be
classified into primary and secondary subjects of local self-government. The first
category comprises territorial communities and their members, who possess the
exclusive right to resolve matters of local significance. The second category includes
subjects whose powers are derivative in nature. These entities are established directly
by the primary holders of local self-government authority, thereby acquiring the status
of full participants in the relevant legal relations. This category includes village,
settlement, and city councils, their executive bodies, district councils in cities, village,
settlement, and city mayors, as well as bodies of self-organization of the population. It
also encompasses district and regional councils, which represent the common interests
of the territorial communities of villages, settlements, and cities [3, p. 309].

According to the Law of Ukraine On Local Self-Government in Ukraine, state
oversight extends specifically to the exercise of delegated powers by secondary
subjects of local self-government within clearly defined areas of competence. These
include responsibilities related to socioeconomic development and planning, municipal
property management, public utilities, trade and transportation, construction,
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education, and healthcare. State oversight also covers activities involving land
relations, social protection (Article 34), foreign economic relations, national defense,
the registration of individuals' places of residence, and the protection of citizens' rights
and public order. The Law expressly establishes that the executive bodies of local
councils are accountable to the relevant executive authorities in the exercise of these
delegated powers. The principal oversight mechanisms employed by state authorities
include the systematic review of adopted legal acts, continuous monitoring of
information concerning the implementation of delegated responsibilities, and the
conduct of on-site or documentary inspections of the executive bodies.

An analysis of the regulatory framework demonstrates that the principal challenge
in this area remains the absence of a precise and legislatively established list of state
oversight authorities responsible for supervising local self-government. As a result of
this legal uncertainty, nearly thirty different state institutions currently exercise
overlapping powers, creating excessive administrative pressure on local self-
government bodies. The establishment of military administrations during wartime has
further intensified these institutional inconsistencies. At the same time, the current
legislative framework clearly limits the scope of state intervention. All oversight
measures, reviews of legal acts, and requests for reports may be directed exclusively at
executive bodies and officials, and only in connection with the exercise of powers
delegated to them by the state. Conversely, state authorities are not authorized to
interfere in matters falling within the autonomous competence of territorial
communities, which constitute the primary subjects of the local self-government
system. Accordingly, addressing these deficiencies requires the adoption of a
comprehensive law that clearly defines the scope of authority of state oversight bodies
and establishes uniform criteria governing the exercise of state oversight.
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HU®POBI3ALISI MUTHUX IIPOLUEAYPY
MI)KHAPOJIHHUX NEPEBE3EHHSX: IHOOPMALINHO-
IIPABOBUU ACIIEKT

Mukonanuyk Mukosa

J.JEPXK.yIIp., Ipodecop

3aBigyBad Kadeapu myoaiYHOTO YIPABIIHHS Ta PEriOHATICTUKU
Hyaina Okcana

K.I0.H., JIOICHT

Kadenpa myOmiuHOTO YripaBiaiHHS Ta PEriOHATICTUKH
Hamionaneuuii yHiBepcutet «OiecbKa MoaiTexHikay, YKpaiHa

[udposizalliss MUTHUX MPOLEAYP Y MIKHAPOJHUX NEPEBE3CHHSIX 3yMOBJIEHA
EKOHOMIYHMMH, TEXHOIOTIYHMMH, HPAaBOBUMU Ta O€3NEKOBUMM UHMHHUKAMHM. li
PO3BUTOK CIPSMOBAaHUNA Ha TMPUCKOPEHHS MIKHAPOAHOI TOPTIBII, CKOPOUYCHHS
aJMIHICTPaTUBHUX BHUTpAT, aBTOMAaTH3allll0 MUTHOIO O(QOPMJIEHHS Ta MIHIMI3ALlIO
ManepoBOro JI0KyMeHTooOITy. BaximBumu nepeaymoBamu 1udpoBoi TpaHchopmarrii
€ MDKHApOJIHI Ta HaIllOHAJIbHI 1HILIAaTUBU 31 CHPOILEHHS TOPTOBEIBHUX MPOILEIYD,
PO3BUTOK E€JEKTPOHHOIO JAEKJIapyBaHHS Ta MEXaHI3MY «€JUHOIO BIKHa», a TaKOX
HEOOX1THICTh 3a0€3IeYeHHs CTIMKOCTI MI00aJbHUX JIAHIIOTIB MOCTaYaHHS B YMOBax
Cy4aCHUX KPU30BUX BUKIUKIB [1].

CrienianibHe NMpaBOBE PETYNIOBaHHS UGPOBI3AIT MUTHUX MPOIEYP 3aKPIIIICHO
y MurtHomy koaekci Ykpainu. ImaBa 5 Kopekcy pemiaMeHTye BUKOPUCTAHHS
iHOpMAIIfTHUX ~ TEXHOJIOT1M,  E€JIeKTPOHHMX  1HQOpPMALIMHUX  pecypciB  Ta
iH(dOpMaIIHO-KOMYHIKAIIIHHUX CUCTEM y MHUTHIM crpaBi. L[{i HOpMU CTBOPIOIOTH
IPaBOBY OCHOBY [UIsl €JIEKTPOHHOTO JEKJIapyBaHHS, aBTOMAaTH30BAaHOTO MHTHOTO
oQopMIICHHS, 3aCTOCYBaHHS CHCTEMH YIPaBIIHHS pHU3UKaMH, (DYyHKIIIOHYBaHHS
MEXaHI3MY «EIMHOTO BIKHA» Ta €IEKTPOHHOTO OOMIHY JAaHUMH I11]1 4aC MI)KHAPOAHOTO
NepEeMIIIeHHs TOBapiB 1 TPAHCIIOPTHUX 3ac00iB [2].

Hakazom MinictepctBa ¢inanciB Ykpainu Big 19 TpaBusi 2023 poky Ne 263
3aTBEP/KEHO TOJOXKEHHA Mpo €IuWHY aBTOMAaTH30BaHy iHGOpPMAIifHY CHCTEMY
MUTHHMX OpPTraHiB Ta MOPSIOK 3aCTOCYBaHHS 1H(MOPMAIIMHUX PECypCiB y MISIIBHOCTI
MUTHUX OpraHiB. Y KOHTEKCTI MI)KHAapOJHUX IepeBe3eHb €/1MHAa aBTOMAaTHU30BaHA
iHpopMalliifHa cucTema 3a0e3Ieuye eJIEKTPOHHE OMPAaIIOBAaHHS MUTHHUX JCKJIapallii,
OOMIH TMOMNEPENHbOI0 1HQOpPMAILIEI0, KOHTPOJIb 32 TMEPEMIIICHHSIM TOBapIB,
aBTOMATM30BAaHWM aHalli3 PHU3UKIB 1 B3aEMOAII0 3 IHIIMMH JCPKaBHUMH
iH(dopManiiHIMU cuctemamu [3].

OaHuM 13 KJIIOYOBHMX HampsiMiB peOpMyBaHHS MUTHOTO aIMIHICTpyBaHHS B
VYkpaiHi € mudpoBa TpanchopMaliisi MUTHUX TPOLEAYP BIAMOBIIHO O €BPONEUCHKUX
CTaHAapTiB. BaxiauBuM eramoM peai3alii LbOro Kypcy CTajo 3aTBEpAKEHHS
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MinicrepctBom (iHaHciB Ykpainu y 2024 poui J[OBrocTpoKOBOTo HalllOHaJIHHOTO
CTPATErivHOro IUIaHy IU(GpPOBOro pO3BUTKY, TpaHchopmarllii Ta wuudposizamii
Jlep>xaBHOI MUTHOI city>)kOu Ykpainu g0 2026 poky, po3poOJIeHOro 3a eKCIepTHOI
MATPUMKH MpoekTy €Bporeiicbkoro Coro3y EU4PFM. JlokyMeHT BH3HAaUYae€ OCHOBHI
HaMnpsIMA PO3BUTKY MUTHHX 1H(OPMALIHHUX CHCTEM BIAMOBITHO /10 MOJIOKEHb YToau
npo acoramiio Mk YkpaiHoro Ta €poneiickkum Coro3om Ta bararopigHoro
cTpaTeriyHoro 1iany enekrponnoi mutaum €C (MASP-C).

CrparerivHuM TPIOPUTETOM BU3HAYEHO (OPMYBaHHS Cy4acHOi IUGPOBOL
€KOCHUCTeMH MHTHOTO aJIMIHICTpYBaHHS, fKa 3a0e3leuye aBTOMATHU3allll0 MHUTHUX
npouenyp, IeHTpatizamiio iHGOpMAIiHUX pecypciB, PO3BUTOK €IEKTPOHHOTO
JIOKyMEHTOOOITY Ta I1HTErpaIilo yKpaiHCbKUX MHUTHHUX 1H(QOpMaliHUX CHCTEM 13
uupoBoro iHPpacTpykTyporo €ponerickkoro Coro3y. OcobiiBa yBara npuaUIsS€ThCS
PO3BUTKY  CEpBICHO-OPIEHTOBAHOI  apxXiTekTypu  €IMHOI  aBTOMAaTHM30BaHOI
1HGOpMaIIIfHOI CUCTEMHU MUTHUX OpPraHiB, BIPOBA/KEHHIO cydacHUX MHUTHHX [T-
cuctreMm (AES, ICS, EORI), ynockoHaneHHIO MEXaHi3My YHIpPaBIiHHS PU3UKaMHU Ta
3abe3rneueHHI0 KibepOesneku. BogHouac olHUM 13 IEHTPAJIbHUX HAIpPsMiB [UGPOBOT
TpaHcopmallii BU3HAYEHO PO3BUTOK MEXaHI3MY «EIMHOTO BIKHA» JJII MIKHAPOIHOI
TOPTiBJI, SKAW peaizye MPUHIUIT OJHOPA30BOTo TojaaHHs iHdopmariii (once-only
principle) [4].

Peanizarris Bu3HaYeHUX HaNpsMiB IUPPOBOI TpaHchopMallii 3HAMIILIIA TTOATIBIIE
BioOpaxkeHHs1 y HarionanwHiit crparerii goxoaiB g0 2030 poxy. Bona BuzHavae
U(pPOBI3aIlI0 MUTHUX MPOLEAYpP OIHUM 13 KIIOUOBHX HampsMiB pepopMyBaHHS
MUTHOI CUCTEMH, TIepe0adarour po3BUTOK IHTeTpoBaHux [ T-pirens, rapMoHi3aIlio i3
MUTHUM 3akoHoAaBcTBoM €C Ta BIPOBAKCHHS EJIEKTPOHHOTO OOMIHY JaHUMH.
[IpakTyHa 3HAYYNIICTh TAaKMX 3MIH MIATBEPIKYETHCS CTAaTUCTUYHUMH JAHUMU: Y
2024 pori MUTHI HaAXOJKEHHS 3pociiu Ha 28,7 %, Toal sik 00CATH IMIIOPTY — JIMIIE Ha
11 %, mo MOXe CBiTYWTH, 30KpeMa, MPO MMIBHUINCHHS €(EKTUBHOCTI IUGPOBUX
THCTPYMEHTIB MUTHOTO aJMIHICTPYBaHHs Ta CUCTEM YIIPaBIIHHS pu3nuKamu [5].

3BIT npo cTaH BUKoHaHHs HarionanbHOI cTparerii foxoaiB y 2025 portii 3acBiguye
nepexiy 1udposizalii MUTHHX TpPOUEAYp BIJ €Tamy BIPOBAIKEHHS OKPEMHUX
CJIEKTPOHHUX  cepBiCiB A0 (OpMyBaHHS  IHTETPOBAHOI  MOJEIl  MHTHOIO
aZMiHICTpyBaHHS. 1i CKIaZ0OBHMM € MiKHApOJHA eJeKTPOHHA TPAH3UTHA CHCTEMa
NCTS, uenrpamizoBana cucrema wmutHoro odopmieHas ACMO «llentpy,
aBTOMAaTHU30BaHE YMPABIIHHSI pPU3HKAMH, €JIEKTPOHHUN MMOCTMHUTHHI KOHTPOJIb,
cuctema miaTpumkn 0i3Hecy HELP DESK rta miaroroka B3aemosii 3 Mutaumu I17T-
cucremamu €C. [Ipaktnunuii Mmacmtad nuppoBoi TpaHchopmauii MmATBEPIKY€EThCS
odopmierHsm y 2025 pori 142 tuc. tpansutaux aexnapanidi y NCTS ta peectpartiero
22 701 1HauBIyalIbHOI TPAH3UTHOI TapaHTii [6].

[IpakTuuni pe3ynbrard HUQpOBiI3alii MUTHUX MPOIEAYpP MPOCTEKYIOTHCI Y
TpancdopmMmariii B3aeMomaii JlepkaBHOI MHUTHOI CIy)KOM VYKpaiHu 13 cy0’ekTaMu
30BHILIHBOEKOHOMIYHOT A1s7IbHOCT Y 2025 poui. O1HUM 13 KIFOYOBHUX HAMPSMIB CTAJIO
pPO3MIMPEHHA (PYHKI[IOHAIBHUX MOXKIIUBOCTEH BeOmoprany «CauHe BIKHO IS
MIXHAPOAHOI TOPTiBI1», 3aBISAKH YOMY 30LIBIIMBCS OOCAT €IEKTPOHHOI B3aEMOJIT MK
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MUTHUMH OpraHamMum Ta Oi3HEC-KOpUCTyBauyaMHu, CKOpOTWIacsi MmoTpedba y
0e3rmocepeIHbOMY KOHTAKTI 3 TIOCaJ0BUMH O0co0aMu Ta Oyiu CTBOPEHI MEepEeAyMOBU
JUTSI 3SMEHIIICHHSI BIUTHBY JIFOICHKOTO (haKTOpa Ha MPUHHATTS MUTHUX PIllICHb.

BaxxnuBuM pe3ynbTaroM CTajo 3ampoOBaKEHHS aBTOMATHU30BAHOTO JOCTYITY
MiOPUEMCTB O BJIAaCHUX MHUTHHX JAekiapamiin uepe3 Open API. Iarterparis
KOPITOPATUBHUX 1HGOPMAIIIMHUX CUCTEM 13 MOPTAIIOM «ETUHE BIKHO JUISI MIKHAPOIHOT
TOPriBI» Jana 3MOry Oi3HeCy OTPUMYBATH aKTyallbHI BIJOMOCTI MPO E€KCIOPTHO-
IMIIOPTHI Omeparlii 3a Tpy MonepeHi poku. Yupoaosxk 2025 poky yepe3 BiIMOBITHUN
nporpaMHuii iHTepdeiic Oyno 3aiicHeHo 5,4 MJTH 3alUTIB, 110 CBIIYUTH MPO 3HAUHUM
MOTINT HAa aBTOMATH30BaHWN OOMIH MUTHUMH JaHUMHU Ta MOCTYNOBHH Mepexia Bif
BUKOPUCTAHHS  €JIGKTPOHHUX  JIOKYMEHTIB 10  Oe3MocepeHbOoi  B3aeMOAIl
1H(GOpPMaLIITHUX CUCTEM.

[udpoBi pimieHHsT BIUIMHYJIM TaKOX HA PO3BUTOK 1HCTUTYTY aBTOPHU30BAHOTO
ekoHoMiuHOro omneparopa. CranoMm Ha kiHenb 2025 poky craryc AEO mamu 110
YKpaiHChKHMX IMJANPHEMCTB, 13 SKUX 33 MPOUNUIM OIIHIOBAaHHS BIAMOBIIHOCTI
IPOTATOM POKy. Uepes oHoBieHM po3aun «Moi 3asBu» noprainy «EAUHE BIKHO IS
MDKHApPOIHOI TOPTIBI» Cy0’€KTH TOCIOAApPIOBAHHS OTPUMAJIN MOXIIMBICTh MOJaBaTU
3asiBU Ta CYNPOBIAHI JOKYMEHTHM B €JEKTPOHHIM (opMmi, BIACTEKYBaTH CTaH iX
pO3IISIAY 1 KOMYHIKYBAaTH 3 MUTHUMU opraHamu. Peanizaniro nux ¢GyHkuii 3ade3neuye
nporpaMHo-iHpopMamiitHuii komiuieke «CucrteMa mo poOoTi 3 PINICHHIMHA MHTHHUX
opratib» - CDS [7].

[ndopmaniiiHo-npaBoBUil acmekT IUGPOBI3alii MUTHUX MPOLEAYp MOJATAE y
HOPMAaTUBHOMY 3a0€3IeUeHHI €JIeKTPOHHOIO JOKYMEHTOOOIrYy, BU3HAUYEHHI MTPaBOBUX
3acaj  MDKBLIOMYOro OOMIHY JaHMMH, HOPUIMYHOMY BHU3HAHHI €JIEKTPOHHUX
JOKYMEHTIB Ta €JEKTPOHHOI iMeHTu(IKaIlli, a TakoK 3abe3rnedeHHi 1HGOopMaliifHOi
O€3MeKrd Ta 3aXUCTy MEPCOHATBHMX [aHMUX IMiJI 4Yac 3IIMCHEHHS MIDKHApOIHUX
NEPEBE3CHb.

Takum uywmHOM, nHMbpoBa TpaHchopmallis MHUTHOI cepud € HEeOoOXITHOIO
NEePEeyMOBOIO MMiJIBUILIEHHS €(DEKTUBHOCTI MUTHOTO aJMIHICTPYBaHHs, 3a0€31€UeHHs
0e3IMepepBHOrO  €JIIEKTPOHHOTO OOMIHY JaHUMU Ta 1HTerpamii YkpaiHu 10
€BPOMNEHCHKOTO MHUTHOTO TpocTopy. HopmarmBHO-TIpaBoBe 3a0e3MedYeHHs X
mporeciB  OPMYETbCA HA TPhOX B3AEMOIOB’SI3aHUX  PIBHAX: 3arajlbHOMY
iH(OpMaIIfHO-IPAaBOBOMY, CIICIIaIbHOMY MHUTHO-TIPABOBOMY Ta MiJ3aKOHHOMY
OpraHi3aliifHO-TEXHIYHOMY.

[Tomanpmmii  pO3BUTOK MHUTHHUX 1HOOPMAIIMHUX CHUCTEM TIOB’SI3aHUMA 13
NEPEXOAOM BiJl aBTOMATHU3allli OKPEMHX aJIMIHICTPATUBHUX MPOLELYP /10 CTBOPECHHS
€IMHOTO I1HTETPOBAHOTO IHU(PPOBOTO CEPEIOBUINIA MUTHOTO aJMIHICTPYBaHHS,
3aCHOBAHOTO Ha MPHUHIIMIIAX IHTEPOIEPaOETIHbHOCTI, €IEKTPOHHOTO OOMIHY JIaHMMH,
Ki0epCTIMKOCTI Ta CyMICHOCTI 3 iH(popMatiitHuMu cuctemamu €Bponeiicskoro Corozy.

Came Takwii miaxia nokiaaeHo B ocHoBy mozeni EU Single Window Environment
for Customs, sika nmependavyae GpyHKIIOHYBaHHS IHTETPOBAHOTO CEpPEIOBHINA OOMIHY
CTPYKTYpOBaHHMHU JAHUMH MI>)K MUTHUMHU Ta THITUMU KOMIIETEHTHUMU Oopranamu. J{is
VYKpaiHu IMIUIEMEHTAalisl 3a3HaYeHOI MOJIEIl Ma€ Ba)KJIMBE 3HAUYEHHS K IHCTPYMEHT
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rapMoHi3aIlii MUTHOTO 3aKOHOJABCTBa Ta IUQPPOBOi iHGpACTPyKTypu 3 acquis
€Bponeiicbkoro Coro3y 1 CTBOPEHHSI Cy4acHOi CUCTEMU MUTHOTO aMIHICTPYBaHHS Y
chepi MDKHAPOTHUX TIEPEBE3CHb.
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The rational use of land resources is one of the key factors in the development of
the agricultural sector and in ensuring the country’s food security. Under martial law,
this issue becomes particularly acute, as agricultural enterprises are forced to operate
amid infrastructure destruction, mined territories, and limited access to financial and
material resources. At the same time, it is precisely effective land-use management that
can ensure the preservation of soil fertility, the maintenance of production processes,
and the development of recovery strategies once hostilities have ended [1].

Ukraine’s agriculture sector is one of the economy’s core sectors, accounting for
a significant share of the country’s export potential and ensuring food security.
Hostilities have led to the loss of some farmland, its degradation, and its temporary
unsuitability for use. According to estimates by international organizations, large areas
of agricultural land are at risk due to landmines, the destruction of irrigation systems,
and the environmental consequences of hostilities. This creates a need to develop new
land-use models that take crisis conditions into account and ensure the restoration of
land productivity [2]. The relevance of this study stems from the need to combine
economic, environmental, and managerial approaches in the field of land use.

The purpose of the study is to examine current challenges in the field of land use
and to develop management solutions that will enable agricultural enterprises to adapt
to crisis conditions.

Works by Ukrainian and foreign authors [1-6] emphasize the need to integrate
the environmental and economic aspects of land use. Studies show that in crisis
situations, priority is given to issues of land-use safety, the restoration of degraded
lands, and the implementation of precision farming technologies. Considerable
attention is paid to the remote monitoring of land resources and the use of satellite
systems and drones to assess soil conditions. Recent studies also highlight the
importance of the legal framework for land use under martial law, which requires
adapting legislation to crisis conditions.
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At the same time, a review of the literature reveals a number of gaps:

1) most studies focus on general aspects of sustainable land use, while the
specific nature of agricultural enterprises’ operations during wartime remains under-
researched;

2) there is a lack of empirical data on actual losses of land resources and their
economic consequences for the agricultural sector;

3) insufficient attention has been paid to the management mechanisms for
enterprises to adapt to conditions of martial law, particularly issues of strategic
planning and cooperation;

4) the environmental aspects of land restoration after hostilities are considered
primarily at the theoretical level, without the development of practical reclamation
models;

5) the legal framework for land use during wartime requires more in-depth
analysis, as current legislation does not always correspond to the realities of crisis
management.

Thus, a review of the literature allows us to identify the key areas of research:

1) the development of management strategies for agricultural enterprises during
wartime, aimed at adapting production processes to crisis conditions;

2) the creation of practical models for the restoration of land resources and the
establishment of a financial support system to ensure the stabilization of agricultural
production;

3) the improvement of legal regulation of land use, taking into account the
specific nature of martial law and the needs of the agricultural sector.

The main challenges facing agricultural enterprises’ land use during wartime are
multifaceted and present a complex set of challenges. They encompass not only the
Immediate consequences of hostilities but also long-term risks to economic stability,
social structure, and ecological balance.

Martial law creates conditions under which traditional land management
mechanisms lose their effectiveness, and enterprises are forced to operate amid
uncertainty and constant threats. This leads to a decline in the agricultural sector’s
Investment attractiveness, a weakening of human resources, a worsening in soil quality,
and the destruction of the infrastructure that ensured their productivity. Summary data
are presented in Table 1.

The managerial dimension of the problem is a key, as the viability of enterprises
depends precisely on their ability to adapt to crisis conditions. The lack of crisis
management strategies and coordination between government and private entities
complicates the process of restoring land resources and increases risks to food security.

Accordingly, the issue of land use during wartime requires a systematic approach
that combines economic, social, and environmental aspects with effective management
decisions aimed at ensuring the sustainability of the agricultural sector.
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Table 1 - Major land use issues facing agricultural enterprises during wartime

F’“Ob'em Specific manifestations Potential consequences
categories
Mining .Of agricultural Iand;_ Loss of access to land; decline in soil
. destruction of land reclamation R .
Physical ) S productivity; increased risk of
systems; damage to irrigation and .
. ) emergencies
drainage infrastructure
Decline in investment activity; Financial instability of enterprises;
Economic shortage of credit resources; rising reduction in production; decreased
costs of land restoration competitiveness of the agricultural sector
Mass migration of the workforce; Decline in labor productivity; increased
Social labor shortage; decline in workload on remaining staff; deterioration

professional qualifications

in the quality of management decisions

Environmental

Soil degradation; disruption of crop
rotations; increased erosion;
contamination of land with war
debris

Decline in soil fertility; long-term loss of
ecosystem functions; difficulties in
restoring agricultural landscapes

Management

Lack of adaptive management
strategies; poor coordination
between government and private
entities; inadequate contingency
plans

Inefficient use of resources; delays in land
restoration; increased risks to food
security

Source: summarized by the authors based on [1-6]

Table 2 - Recommended management decisions for a

ricultural enterprises

Field Specific measures Expected outcomes
. Development of crisis-response land- . . ,
Strategic . . . Improving businesses’ preparedness
h use plans; establishment of a risk e
Planning I for crises; minimizing losses
monitoring system
. Implementation of precision farming; Optimizing resource use; reducing
Innovation

use of drones and satellite systems

costs; increasing productivity

Environmental

Land reclamation programs; restoration

of degraded soils; control of erosion

Preservation of soil fertility; restoration
of ecosystem functions; long-term

Studies SO
processes sustainability
Securing government and international - . I
. ) e Ensuring financial stability; access to
Finance grants; subsidies; risk insurance

programs

resources during crises

Organization

Developing cooperation among
enterprises; sharing equipment and
infrastructure

Reducing costs; improving production
efficiency; enhancing competitiveness

Law

Adapting legislation to the conditions of

martial law; establishing legal
safeguards for land users

Protecting the interests of agricultural
enterprises; establishing a stable legal
environment

Source: summarized by the authors

Management decisions for agricultural enterprises during wartime must be

formulated as

an integrated system that combines strategic,

technological,

environmental, financial, organizational, and legal tools. Their goal is not only to
minimize current risks but also to create the conditions for the recovery and long-term
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sustainability of the agricultural sector. It is important that these decisions be
Interconnected: strategic planning sets the framework for action, innovation ensures
the efficient use of resources, environmental programs guarantee the preservation of
land productivity, financial mechanisms create the foundation for stability,
organizational cooperation enhances competitiveness, and legal safeguards establish a
stable environment for the implementation of all measures. General recommendations
are presented in Table 2.

Conclusions. Managing the rational use of land by agricultural enterprises under
martial law requires a comprehensive approach that combines strategic planning,
innovative technologies, and environmental responsibility.

Implementing the proposed recommendations will help ensure food security,
preserve soil fertility, and support the economic stability of the agricultural sector.

Further research should focus on developing practical models for the restoration
of land resources in the postwar period, which will serve as the foundation for the
sustainable development of the agricultural sector.
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HUPPOBI IHCTPYMEHTU YIIPABJIIHHA KAAPOBUM
IHHOTEHHIAJIOM INIAITPUEMCTBA

Tpersak [lenuc

acripaHt

HayxoBwuii kepiBHHK:

ITaxora HaraJis

K.€.H., TOIICHT

Kadenpa ynpasninas 6i3HecoM Ta JIOTICTUYHUMHU TOTOKaMU
HanionansHuil TpaHCIOPTHUI YHIBEpCUTET, Y KpaiHa

udpori TEexHOJOTIT MNPOAOBXKYIOTh AaKTUBHO BIUIMBATA Ha YIPaBIIHHS
MiIPUEMCTBAMHU, 3MIHIOIOUM TPaAMIiAHI  Oi3HEC-pOIeCH Ta OpTraHi3alliifHi
CTPYKTYypH. Y 1H(POBIH EKOHOMIIl JIFOACBKI PECypCH CTalTh CTPATETIdYHO
BAKJIMBUMH, OCKUIBKHM B IXHBOIO MOTEHLIAy 3aJ€XHUTh 3JaTHICTh MIANPUEMCTBA
ajanTyBaTHCS 1O HOBUX YyMOB, BIPOBA/KyBaTH IHHOBAIi Ta MiATPUMYBATU
CTaOUIbHUM PO3BUTOK.

KanpoBuii moTeHmian JOUUIFHO PO3TIAAATH SIK CYKYMHICTh NMPOQeCciiiHUX 3HAHb,
KOMIIETEHTHOCTEH, HABUYOK, JOCBIY, TBOPUUX 3/1I0HOCTEH 1 OCOOMCTICHUX SIKOCTEH
MpaliBHUKIB, SIKI 3a0€3Me4yl0Th JOCSITHEHHsI CTpATEeriuHuX LIed mignpueMcrsa. B
ymMoBax 1u(poBoi TpaHchopmallii 0coOJIMBOrO 3HAYEHHS HaOyBalOTh IUGPOBI
KOMIIETEHTHOCTI MEepPCOHAaIy, 3/IaTHICTh MPaLIOBaTH 3 1H(QOpMAIHHUMU CHUCTEMaMH,
aHaTI3yBaTW BEJIMKI MACHMBH JaHUX, BUKOPHUCTOBYBATH TEXHOJIOTI] IITYyYHOTO
THTEJEKTY Ta MIBUJIKO aJanTyBaTUCs J0 3MIH IIUGPOBOro cepeIoBUIIIA.

[udposizaris cucTteMu yNpaBiIiHHS MEPCOHAIOM IMependadae BIPOBAIKEHHS
cyuyacHux HR-TexHomoriii, aBTOMaTH3allll0 KaJpPOBUX IIPOIECIB, BUKOPUCTAHHS
iH(pOopMaIIiHO-aHAIITUYHUX ~ CUCTEeM, IUIaTPOpM  AMCTAHIITHOTO  HAaBYAHHS,
€JIEKTPOHHOTO JTIOKYMEHTOOOITy Ta HH(POBHX CEPBICIB OIIHIOBAHHS IIEPCOHATY.
BukopucranHs Takux iIHCTPYMEHTIB JJO3BOJISIE€ ONTUMI3YBaTH MPOIIECH TI000PY KaJpiB,
ajamnTailii, OI[IHIOBAHHSA pPEe3yJbTATUBHOCTI TMpalli, PO3BUTKY KOMIIETEHTHOCTEH 1
dbopMyBaHHS KaJapoBOTo pe3epny [1].

CyuacHuil po3BUTOK IUPPOBOI EKOHOMIKH O0OYMOBIIOE HEOOX1IHICTh 1IHTETpallii
IHHOBAIIMHUX 1H(QOPMAIIMHUX TEXHOJOTIM Yy CHCTEMY YIPaBIiHHSA KaJApOBUM
NOTEeHIlaoM mianpuemMcTBa. Bukopucranns mudpoux HR-iHCTpyMeHTIB cropusie
aBTOMAaTHU3aIlli MporeciB A000py, amanTailii, HaBYaHHS, OI[IHIOBAaHHS Ta PO3BHUTKY
MepCoHay, a TAKOXK MIABUINYE €(HEKTUBHICTh MPUHUHATTS YIPABIIHCHKUX PIIICHb Ha
OCHOB1 aHaMITUYHUX JaHuX. HailOouipm nomupeHi UUPPOBI TEXHOJOrI, IX
dbyHKIIOHATBFHE MPU3HAYEHHS Ta O4YIKYBaH1 pe3yJbTaTH BIPOBAIKEHHS HAaBENICHI B
Tabn. 1.
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Tabauus 1 - Iludposi TexHoOTI1 YIIPaBIiHHS KaJpOBUM MOTEHIIAJIOM MiIPUEMCTBA
udpposa . .
1 (bp. Cdepa 3acTocyBaHHS OuikyBaHuii ehexT
TEXHOJIOT 151
HTy4nuii intenext | JoOip mepcoHaiy, IpOrHO3yBaHHS CkopoueHHs yacy niaoopy,
(A TUIMHHOCTI Ka/IpiB T ABUILIEHHS SKOCTI HAalMy
. AHaJi3 NpOayKTUBHOCTI [TpuiiHATTS 0OIpYHTOBAHUX
HR-anamituka poaLy P . PYHI
EPCOHATTY YIPaBIiHCHKUX PIllICHb
HRIS-cucremu ABTOMaTH3AIlisl KaIPOBOTO O0JTIKY Ontumizaitis HR-mipornecis
ITigBumennss kpamidikamii
LMS-mmmarpopmu | HaBuaHHS Ta pO3BUTOK MEPCOHAITY . . ¢
MpalliBHUKIB
Big Data AHaJti3 KOMIIETEHTHOCTEH 1 ToTped [Tepconamizariist pO3BUTKY
epCoOHAILY IpaliBHUKIB
. . YipaBiaiHHSI KaapPOBOO WCTAHIIMHUN QOCTVII 1 IIBUAKAI
Xwmapni HR-ceppicu P P A HIH AOCTYIT T
JOKYMEHTALI €10 o0MiH iH(popMaLi€er

[TigBUIIEHHS MIBUIKOCTI
00CITyrOBYBaHHS ITEPCOHATY
KonTtpoinb epexTuBHOCTI KaapoBOi
MOJIITHKHU

Yar-60TH KomyHikaris 3 mpaiiBHUKaMu

Bl-cucremu Bizyanizamist HR-mmoka3HukiB

JI>kepeno: yIoCKOHAIEHO aBTOpaMH Ha OCHOBI [ 1, 2]

besnepepBHe mnpodeciiiHe HaBYaHHS TMpPAIIBHUKIB € BaXJIMBUM €JIEMEHTOM
PO3BUTKY KaJpoBOTO noTeHiiany. [locTiliHe OHOBJICHHS 3HaHb Ta PO3BUTOK ITU(DPOBUX
HAaBUYOK CIPHUSIOTH I1JIBUIICHHIO MPOAYKTUBHOCTI Ta KOHKYPEHTOCIPOMOMXKHOCTI
nianpueMctBa. CydacHl TEHAEHIII B OCBITI BKJIIOYAIOTh JIUCTAHIIMHE HaBYaHHS,
KOPIOPATHBHI OHJANH-TIaT(GOpPMHU, MIKPOHABYAHHS Ta TMEPCOHAI30BaHI OCBITHI
TPAEKTOPII, 1110 AO3BOJISIFOTH MpaI[iBHUKAM aJanTyBaTUCS A0 IIBUJKUX 3MIH Ha PUHKY
mparti.

Boanouac mudpoBa TpancopMmallisi CTBOPIOE HOBI BUKJIUKUA JJIs YIPABIIHHS
nepcoHasioM. Cepel OCHOBHUX MPOOJIEM MOKHA BUOKPEMHUTH J1€(DILIUT MPALIBHUKIB 13
BHCOKMM  piBHEM IIM(PpOBHX  KOMIIETCHTHOCTEH, HEOOXIAHICTh  MOCTIHHOT
MeperiIrOTOBKH MEPCOHAIY, 3pOCTaHHSI BUMOT J0 1H(pOpMaIliiHOi OE3MeKH, a TaKOK
notpedy y ¢GopMyBaHHI KOPIOPATUBHOI KyJbTYypH, OPIEHTOBAHOI Ha IHHOBAIi Ta
Oe3nepepBHUI PO3BUTOK.

EdexkTuBHE ynpaBiiHHS KaJpOBUM IOTEHLIAJIOM MOTPeOy€e KOMILIEKCHOTO
MIIX0y, SIKUWA MOEAHY€E MUQPPOBI TEXHOJIOTI], CydacHI METOJM MOTHBAIlii, PO3BUTOK
KOMIIETEHTHOCTEH 1 CTpaTeriuHe IJIaHyBaHHA JIIOJICBKUX pecypciB. BripoBamkeHHs
cydacHUX IuppoBux TexHomorid, Takux sk HRIS-cuctemu, TexHomorii mTydHOTO
iHTenekty, HR-anamituka Tta mmmargopmMu AMCTAHIITHOTO HaBYaHHS, JO3BOJISIE
aBTOMAaTU3YBATU PYTHHHI Oomepanii Ta npuiiMaTi OLIbII OOIPYHTOBAHI YHPABIIHCHKI
pimenHs. lle cnpusie MigBUIIEHHIO TPOIYKTUBHOCTI Mpalli, PO3BUTKY MpodeciiHnX
KOMIIETEHTHOCTEHN MepCOHaTy, MOKPAIIEHHIO BHYTPILIHIX KOMYHIKaII/ Ta 3MILHEHHIO
KOHKYPEHTHUX MepeBar mianprueMCTBA.

Cnucok BUKOPUCTAHUX JZKEPEJI

1. Hewmuenxo T. A., KoBanenko C. B., I'matiok FO. 10. Ympasninas kaapoBum
MOTEHI[IAJIOM SIK CTpaTeriyHMil BEKTOp 3a0e3Me4YeHHs CTIMKOCTI  PO3BUTKY
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MIIIPUEMCTB arpapHoi chepu B ymoBax mudposizaiiii / EkoHomika Ta CyCHijbCTBO.
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2. IupobokoB B. O. Epostorisi KOHIENINN YNPaBIiHHS PO3BUTKOM KaapOBOTO
MOTEeHIialy B yMoBax nudposizaii / EkoHoMika Ta cycniiabcTBo. 2026. Ne 83. DOI:
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JIKUTAJIBALIS BIBHEC MMPOLIECIB
MIAMPUEMCTB B YMOBAX IU®POBOI EKOHOMIKH

®apion Muxaiiiiuaa MuxaiijiiBHa

K.€.H, JOILICHT

Kadenpa mianmpueMHuITBa 1 TOPTiBiIi
3axiTHOYKPaTHChKHI HAI[IOHAJIbHUN YHIBEPCUTET
Ykpaina

Pozmupenns chepu BUKOpHUCTaHHS LHU(PPOBUX TEXHOJOrIH y Oi3HEC mpouecax
BIIKPUJIO HOBI MOXIIMBOCTI, SIK Yy OpraHi3alliiHUX AacleKTaxX YIpPaBIIIHCHKOI Ta
BUPOOHUYOT JISTILHOCTI O13HECY, Tak 1 y HOro B3aeMoii 13 JIep)KaBHUMHU OpraHaMHU.
OuudpyBaHHd KOMYHIKAI[ld MK Cy0’€KTaMu rOCHOJAprOBaHHs Ta 1H(pOpMalIiHUNA
OOMIH Yepe3 CTBOPEHHI JEp>KaBOIO EJEKTPOHHI CEpBICHM BUKIMKAE HEOOXIJIHICTH
MOIIYKY HOBHX MIAXO/IB Ta POPM KOHTPOJIIO 3 OOKY MEHEIKMEHTY MIIIPUEMCTBA 3a
MIPOBA/KEHHSIM T'OCTIOIAPCHKOI MisTbHOCTI [3].

[Topsia 13 KM, BapTO HArOJIOCUTH, IO BIUIMB HU(PPOBUX TEXHOJOTINA popMye HE
JUIIe TO3UTHMBHI CTOPOHM B YacCTHUHI NIPHUCKOpPeHHS 1H(pOpMaliiHOTO Ta
JOKYMEHTAJIBHOTO OOMIHY MK Cy0’€KTaMU TOCIOJAPIOBAHHS, a i HAKJIA/la€ HA HUX
JI01IaTKOB1 OOOB’SI3KU Y BUTJIS/II BIIMOBIAQAIBHOCTI 13 3a0€3MEUEHHSI CBOEYACHOCTI Ta
JOCTOBIPHOCTI IOKYMEHTAJIBLHOTO O(OPMIICHHS TOCTIONAPCHKUX orepartii [4].

Opranizariis 0i3Hecy B cydacHOMY IMGPOBOMY CBITI BUMarae Tpancdopmariii ta
amanTanii ympaBIiHCBKOTO pIBHA MEHEIKMEHTY [0 HOBHX peaniii 1udpoBoi
€KOHOMIKH, a TAKOXK 3MIHM IMIIXO/IB 1 MEXaHI3MIB JIJIs TOIIYKY IIJISXiB PO3BUTKY Ta
3a0€e31e4YeHHs] KOHKYPEHTOCIIPOMOXKHOCTI. AanTariisi TMPpOBUX TEXHOJIOTIH y O13HEC
mpoiiecu  3a0e3leuyioTh HE JIMINe TMIJABUINEHHS pIBHS  KOMYyHIKamii Ta
KOHKYPEHTOCIIPOMOKHOCTI, a i CHpHs€e BIPOBAKEHHIO HOBUX Oi3HEC Mojeneil y
B3a€MOJII 13 KJIIEHTOM Yepe3 BIAKPUTTS HOBHUX HAMNPSAMKIB AISUIBHOCTI y cdepi
0OCIIyroByBaHHsI Ta TOPTIBJ, PO3IIUPEHHS PUHKY 30yTy MPOAYKIli, ONTHUMI3AIIIO
JIOTICTUYHUX HANPSIMKIB Ta BUTPAT, a TAKOK POOOTY 13 IEPCOHATIOM.

VY cBoix pocmimxenus Jpomin 1. BigzHauus: «l{udposizaiis 0i3HEC-pOIECIB —
1€ KOMIUIEKCHUW MpoLeC BIPOBAIKEHHS CydacHHX 1H(OpMAIIMHUX TEXHOJIOTIH,
CIPSIMOBAaHUX Ha aBTOMATH3AII0 YIPABIIHCHKUX, BUPOOHUUYUX 1 KOMYHIKAIIHHUX
GyHKIN MAnpueMcTBa. Y cydacHUX yMoBax IudpoBa Tpanchopmarlis He 3BOIUTHCS
JUIIe A0 BIOPOBAIKEHHS MPOTPAMHUX TMPOAYKTIB UM OKPEMHX TeXHOJIOTiiH. Bona
nependavae CTBOPEHHS HOBHUX OpraHi3alliiHUX MOJeNel, 3MiHYy KOpPIOpaTUBHOT
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KyJbTypu Ta (opMyBaHHS I1HHOBAIIMHUX IIJAXOJIB JO B3a€EMOJIi 3 KIIE€HTaMH,
MapTHEpaMHU Ta nepcoHamom» [1].

Tpodbumenko O. 3a3Hauvae: «muudpoBa TpanchopMmailiss € OaraTorpaHHUM i
IUHAMIYHUM TPOLECOM, SKUH BUMara€ KOMIUIEKCHOTO TMIAXO0y, BKJIIOYAIOUH
MOJIepHi3allit0 1HPPACTPYKTYpH, BIPOBAIKEHHS HOBHX TEXHOJOTIH, aJamnTaliio 10
rI00aTbHUX TPEH/IIB 1 3a0e3nedyeHHs KibepOe3meku» [5].

[Topsia 13 mum, Octposebka I, epcTiok P., Lix I'. HaronouyoTk, mo «iudposa
TpaHchopMmarlisi CTa€ HEB1J EMHOIO YaCTUHOIO CTPATETTYHOTO PO3BUTKY MIAMPHUEMCTB,
COPUSIOYM I1HHOBAIISIM, MIABUIIEHHIO €()EKTUBHOCTI Ta CTBOPEHHIO HOBHUX
MOXXJIMBOCTEH.  YcmimHa peanmizamis 1udpoBoi  TpaHcopmallii  moTpedye
CTPATET1YHOTO [JIAHYBaHHS, TOTOBHOCTI JI0 3MiH Ta 3JaTHOCT1 aAaTyBaTUCs JO HOBUX
YMOB PUHKY Ta TEXHOJIOTTYHHUX TPEHIIB» [2].

AHaT3y0ud HAyKOB1 MOTJIS/IM BUYEHUX IOJO0 JiKUTaNI3arii 0i3HeC MpoIeciB,
MO’Ha CTBEPJIXKYBATH, 1110 TpaHchopmMallis Ta aganTailis 0i3Hecy 40 BUMOT HUGPOBOT
€KOHOMIKH € HE BUKIIOUYHO OIIU(PPYBAHHS OKPEMHUX KOMYHIKAI[IHHUX Y1 BUPOOHUUINX
TEXHOJIOT1M, a 3MIHOIO CBIJJOMOCTI MEHEIKMEHTY MiAMPUEMCTBA JI0 MIIXOMAIB HOTO
yopaBiiHHS Ta opraHizarii. ToOTo, mimkuTamizamii 0i3HEC MPOIECIB € KOMIUIEKCHUM
M1JIX0/I0M JI0 3MIHM (DYHKI[IOHYBaHHS Cy0'€KTa MiAMPUEMHUIITBA, IKMH CIIPSIMOBAHUIN
Ha ONTHMI3allll0 BUTPAT Ta 3MiHY Oi3HEC MOJenel s MiABUIIECHHS €(PEeKTUBHOCTI
TISTTBHOCTI 4Yepe3 PO3IIMPEHHS ICHYIYOro abo 3alHSITTS HOBUX PHHKIB 30yTy
MPOJIYKIIIi UM MOCITYTH, PO3POOKY IHHOBALIIHUX M1AXO/IB 10 B3a€MO/I1 13 KIIIEHTOM Ta
IHIIUMHU cy0’€KTaMU MANPUEMHUIITBA UM IEP>KaBHUMHU 1HCTUTYLISMHU.

Hes3Baxkaroun Ha 3HA4yHI TepeBard BOPOBAHKEHHS IJDKUTAI3aIii y Oi3Hec
IIPOLIECH Ta iX yIOCKOHAJIEHHS HU(PPOBUMH TEXHOJIOTIIMU, HA JAHUI Yac, HOCUTH 1 Psij
HEJIOTIKIB Ta CKJIATHOIIIB, SIK1 MOXKHA MOAUTUTH Ha JB1 OKpEeMIi IpyId, 30Kpema:

[. MarepianbHOTO XapakTepy:

- HEOOXIJHICTh JOAATKOBOTrO (piHAHCYBaHHS IOB’S3aHOTO 13 MiATPUMAHHSM,
00CITyroByBaHHSM Ta BUKOPHUCTAHHSAM CIIEI1ali30BaHUX MPOrPaMHUX MPOJYKTIB Ta
€JIEKTPOHHHUX HOCIIB 1H(OpMaIii;

- JI0JIaTKOB1 BUTpAaTH Ha 3a0€3MEUYCHHS 3aXUCTy €JIEKTPOHHOI 1H(opmalii Bix
Kibep3arposu;

- BUTpATH Ha JOJATKOBY MiArOTOBKY a00 mepeKkBamiQikailiro mepcoHany.

II. HemaTepiaapHOTO XapakTepy:

- HEJOCTaTHii OCBITHIN PiBEHb MEPCOHATY Ta MOJOJAHHS OMOPY 0 3MiH;

- HEOOXITHICTh 3MIHM MIAXOAIB JO Opraxisamii BeJaeHHs  Oi3Hecy,
JOKYMEHTO00Iry, OyXraaTepcbkoi poOOTH; pO3IIMPEHHS IITATY BiANOBIAHUMHU
npoQUIBHUMHU  CHemiaicTaMi  ad0  3aJly4eHHS  CIEMiali30BaHUX  CTOPOHHIX
oprasizaiiii;

- HANOJISITaHHS JIep)KaBHUX OpPraHiB y B3aeMOJli Ta 3BITYBaHHS BUKJIIOYHO Yy
€JIEKTPOHHOMY BUTJISIIL.

OnHak, HEJOJIKH, SIKI BUHUKAIOTh MPU BIPOBAIXKEHHI LIU(PPOBUX TEXHOJIOTIN Y
013HeC MpoIlecH, Ha HAIl MOTJIS € TUMYaCOBUMHM, OCKUIBKM B YMOBax MEPEXoay 10
M(ppoBOT EKOHOMIKH Ta ii PO3BUTKY, iX MOCTIHHE YAOCKOHAJIEHHA (OPMYE, Y TOMY
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YHUCJI Yepe3 HayKOBO-OCBITHI YCTaHOBH, HOBE ITOKOJIIHHS CIEIIATICTIB Ta MEHEHKEPIB
CIPSIMOBAaHUX Ha BUKOPUCTAHHS HOBITHIX MIIXOJIB Ta METOJMIB BEJEHHs Oi3HeECY,
B3a€MO/Ii1, KOMYHIKaIlii Tomo. Tomy, BBaXKaeMo, 110 JIiKUTaI3allis 013HeC MpoIleciB
Mae OyTH KOMIUIEKCHUM ITJIXOJ0M B3aeMOjii Oi3HeCy Ta Jep)KaBU IOJ0 CIPUSIHHS
PO3BUTKY HAayKd Ta BIPOBAPKCHHIO 1HHOBAI[IWHUX MIAXOMIB JO YyIOCKOHAJICHHS
Mpolenyp aJAMIHICTPYBaHHS JIEp)KaBHUX TIOCIYT, PO3POOKM Ta aKTyamizaril
BIJIIIOBIJTHOT HOPMAaTHUBHO-TIPaBoOBOi 0a3u y cdepi uudposizaiii, popMyBaHHS HOBUX
MIIXO0MIB 10 TpaHcdopmallii Oi3HEC-MPOIECIB 13 ypaxyBaHHAM BHUMOT IU(PPOBOT
E€KOHOMIKH.
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Abstract

Introduction. Acute coronary syndrome (ACS) is a severe clinical manifestation
of ischemic heart disease, encompassing unstable angina, ST-segment elevation
myocardial infarction (STEMI), and non-ST-segment elevation myocardial infarction
(NSTEMI). According to current data from the World Health Organization (WHO),
cardiovascular diseases remain the leading etiological cause of mortality worldwide.
In 2022, approximately 19.8 million deaths globally were attributed to cardiovascular
diseases, accounting for 32% of all-cause mortality. Of these, 85% resulted from
myocardial infarction and stroke. Notably, more than 75% of cardiovascular-related
deaths occur in low- and middle-income countries, including the Republic of
Kazakhstan. According to the Ministry of Healthcare of the Republic of Kazakhstan,
cardiovascular diseases constitute a major public health threat and rank among the
leading causes of morbidity and mortality. Data from the WHO European Regional
Office and the ESC Atlas 2024 indicate that cardiovascular diseases consistently
occupy one of the top positions in the mortality structure of Kazakhstan. A national
cohort study based on the Unified National Electronic Healthcare System (UNEHS) of
Kazakhstan identified 79,172 patients treated for acute myocardial infarction between
2014 and 2019. Of these, 67% were male, with a mean age of 63+12 years. Over a five-
year follow-up period, all-cause mortality increased from 101 to 210 cases per
1,000,000 population. Furthermore, in 2019, the disease burden attributable to acute
myocardial infarction amounted to 169,862 disability-adjusted life years (DALYS), of
which 79% were due to years of life lost (YLLs) as a result of premature mortality.
These findings underscore that investigating early diagnostic strategies for
cardiovascular complications in patients with acute coronary syndrome is critical for
improving population health outcomes and reducing the progression of mortality.

Aim of the study. To determine the association between baseline levels of
inflammatory biomarkers, including the neutrophil-to-lymphocyte ratio (NLR),
platelet-to-lymphocyte ratio (PLR), systemic immune-inflammation index (SII), and

149


https://doi.org/10.70286/eoss-13.07.2026.010.149-154

Proceedings of the 5™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Innovative Solutions in Science: Balancing Theory and Practice"
57 SCIENCE SPACE July 13-15, 2026, San Francisco, USA

monocyte-to-high-density lipoprotein cholesterol ratio (MHR), and the occurrence of
major adverse cardiovascular events (MACE) - defined as all-cause mortality,
recurrent myocardial infarction, stroke, and repeat revascularization — over a one-year
follow-up period in patients with acute coronary syndrome. Additionally, to calculate
optimal cut-off values for these biomarkers and provide a statistical evaluation of their
prognostic utility, based on a retrospective analysis of in-hospital and long-term
outcomes from the time of hospitalization.

Objectives of the study:

1. To provide a demographic and clinical characterization of 58 patients treated
for three clinical subtypes of ACS (STEMI, NSTEMI, and unstable angina) over a one-
year period at City Polyclinic No. 4, taking into account their NLR, PLR, SII, and MHR
values.

2. To perform a correlation analysis using Spearman's rank correlation coefficient
to assess the relationship between the aforementioned biomarkers and the severity of
coronary artery disease, as quantified by the Gensini and SYNTAX scores.

3. To conduct a receiver operating characteristic (ROC) analysis to calculate and
compare the sensitivity, specificity, and area under the curve (AUC) values for each
biomarker in predicting MACE.

4. To compare MACE-free survival duration between groups with high and low
biomarker levels using Kaplan-Meier curves and the log-rank test.

Materials and Methods. A retrospective cohort analysis was conducted using
medical records of 58 patients diagnosed with acute coronary syndrome, including its
three clinical subtypes — STEMI, NSTEMI, and unstable angina — who were
hospitalized at the Department of Cardiology of City Polyclinic No. 4 between January
12, 2025, and December 28, 2025. Data were extracted from the electronic and archival
medical documentation of the polyclinic, including patient age, sex, comorbidities, and
hematological parameters. VVenous blood samples obtained within the first 24 hours of
hospitalization were analyzed using an automated hematology analyzer to determine
neutrophil, lymphocyte, platelet, and monocyte counts, as well as high-density
lipoprotein cholesterol (HDL-C) levels. Coronary angiography data were used to
calculate the Gensini and SYNTAX scores for each patient. Clinical outcomes,
including all-cause mortality, recurrent myocardial infarction, ischemic stroke, and
repeat revascularization, were recorded as MACE over a one-year follow-up period.
Statistical analysis was performed using the appropriate version of SPSS software. The
normality of data distribution was assessed using the Shapiro-Wilk test. Continuous
variables were presented as mean + standard deviation (MxSD), while categorical
variables were expressed as absolute numbers and percentages (%). Comparisons of
NLR, PLR, SII, and MHR values across the three ACS subtypes were performed using
one-way analysis of variance (ANOVA) for normally distributed data and the Kruskal-
Wallis test for non-normally distributed data. Correlations between biomarkers (NLR,
PLR, SII, MHR) and coronary artery disease severity (Gensini and SYNTAX scores)
were evaluated using Spearman's rank correlation coefficient, with correlation strength
interpreted as follows: 0-0.3 — weak; 0.3-0.5 — moderate; 0.5-0.7 — strong; 0.7-1.0 —
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very strong. Diagnostic performance for MACE prediction was evaluated using ROC
curve analysis, and optimal cut-off values for each biomarker were determined.
Patients were stratified into high- and low-level groups based on the established cut-
off values, and MACE-free survival was compared between groups using Kaplan-
Meier curves and the log-rank test. All statistical tests were two-tailed, and a p-value
<0.05 was considered statistically significant.

Results. A total of 58 patients were enrolled in this study, comprising 35 males
(60.3%) and 23 females (39.7%). The mean age of the study population was 62.4 + 9.7
years (range: 41-84 years). The distribution of patients according to ACS subtypes was
as follows: STEMI — 22 patients (37.9%), NSTEMI — 20 patients (34.5%), and unstable
angina (UA) — 16 patients (27.6%).

Table 1 - Baseline clinical and demographic characteristics of the study population

Characteristic Overall STEMI NSTEMI UA (n=16) | p-
(N=58) (n=22) (n=20) value

Age (years), M+SD 62.4+9.7 60.1+£8.9 63.5 + 10.2 64.2 +9.8 0.341t
Male sex, n (%) 35 (60.3) 15 (68.2) 12 (60.0) 8 (50.0) 0.512%
Hypertension, n (%) 41 (70.7) 14 (63.6) 15 (75.0) 12 (75.0) 0.658%
Diabetes mellitus, n (%) | 18 (31.0) 6 (27.3) 7 (35.0) 5 (31.3) 0.852%
Dyslipidemia, n (%) 33 (56.9) 12 (54.5) 12 (60.0) 9 (56.3) 0.935%
Smoking, n (%) 29 (50.0) 13 (59.1) 10 (50.0) 6 (37.5) 0.415%
Previous MI, n (%) 12 (20.7) 4 (18.2) 5 (25.0) 3(18.8) 0.837%
Gensini score, Me [Q1; | 48.5 [32.0; 62.0 [44.0; 46.0 [34.0; 34.0 [24.0; <0.001
Q3] 68.0] 78.0] 62.0] 46.0]

SYNTAX score, Me 21.0 [14.0; 27.0 [20.0; 20.0 [15.0; 15.0 [10.0; <0.001
[Q1; Q3] 29.0] 34.0] 26.0] 20.0]

1-year MACE, n (%) 16 (27.6) 8 (36.4) 5 (25.0) 3(18.8) 0.464%

The Gensini and SYNTAX scores demonstrated statistically significant

differences across the three ACS subtypes (p<0.001), with the highest values observed
in the STEMI group, indicating a greater severity of coronary artery involvement in
STEMI patients. During the one-year follow-up period, the overall incidence of MACE
was 27.6% (16 patients), comprising 7 cases (12.1%) of all-cause mortality, 4 cases
(6.9%) of recurrent myocardial infarction, 2 cases (3.4%) of stroke, and 3 cases (5.2%)
of repeat revascularization.

Table 2 - Comparative analysis of inflammatory biomarker (NLR, PLR, SlII, and MHR) values
according to ACS subtypes

Biomarker | STEMI (n=22) NSTEMI (n=20) UA (n=16) p-
value
NLR 5.82[3.94; 7.91] 4.56 [3.21; 6.12] 3.18[2.41; 4.52] <0.001
PLR 148.2 [112.5; 189.4] 132.4 [98.7; 168.2] 104.6 [82.3; 138.1] 0.008
Sli 982.4 [712.5; 1342.6] | 786.3[568.4; 1046.8] | 584.2[412.7; 812.5] <0.001
MHR 0.0184 [0.0132; 0.0152[0.0114; 0.0118 [0.0089; <0.001
0.0241] 0.0198] 0.0152]
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Data are presented as median [interquartile range, Q1-Q3] from the Kruskal-
Wallis test.

Post-hoc pairwise comparisons using the Mann-Whitney U test with Bonferroni
correction revealed the following:

« STEMI vs. UA: Statistically significant differences were observed for all four
biomarkers (p<0.001 for each).

« STEMI vs. NSTEMI: Significant differences were observed for NLR (p=0.021),
SIT (p=0.018), and MHR (p=0.032), whereas the difference for PLR did not reach
statistical significance (p=0.084).

« NSTEMI vs. UA: Significant differences were observed for MHR (p=0.014) and
SII (p=0.026), whereas the differences for NLR (p=0.067) and PLR (p=0.092) were
not statistically significant.

Table 3 - Spearman correlation coefficients between inflammatory biomarkers and Gensini and
SYNTAX scores

Biomarker Gensini score SYNTAX score
r (p-value) r (p-value)
NLR 0.524 (<0.001) 0.498 (<0.001)
PLR 0.412 (0.001) 0.387 (0.003)
Sl 0.561 (<0.001) 0.534 (<0.001)
MHR 0.486 (<0.001) 0.452 (<0.001)

All correlations were relatively stronger with the Gensini score than with the
SYNTAX score. Sl demonstrated the highest correlation coefficients (Gensini:
r=0.561; SYNTAX: r=0.534), corresponding to a strong correlation. Among the
inflammatory markers, PLR showed the weakest correlation (Gensini: r=0.412;
SYNTAX: r=0.387), which falls within the moderate correlation range.

ROC analysis for the prediction of 1-year MACE confirmed that all four
biomarkers possessed statistically significant prognostic capability.

Table 4 - ROC analysis results for NLR, PLR, SlI, and MHR in predicting MACE

Biomarker | AUC | 95% CI Cut-off | Sensitivity (%) | Specificity (%) | Youden index
NLR 0.784 | 0.672-0.896 | >4.52 75.0 714 0.464
PLR 0.712 | 0.591-0.833 | >136.8 | 68.8 66.7 0.355
Sli 0.816 | 0.708-0.924 | >845.6 | 81.3 76.2 0.575
MHR 0.768 | 0.654-0.882 | >0.0162 | 72.5 69.8 0.423

As shown in Table 4, SIl demonstrated the highest AUC value (0.816; 95% ClI:
0.708-0.924), indicating its superior diagnostic performance in predicting MACE. The
optimal cut-off value for SII was determined to be >845.6, yielding a sensitivity of
81.3% and a specificity of 76.2%. In contrast, PLR exhibited the lowest prognostic
capacity, with an AUC of 0.712.
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Table 5 - MACE-free survival duration according to Kaplan-Meier analysis

Biomarker | Group MACE-free survival (months, Me) Log-rank ¥*> | p-value

NLR >4.52 (n=28) 8.2+£0.9 8.94 0.003
<4.52 (n=30) 11.4+0.5

PLR >136.8 (n=26) 89+11 5.67 0.017
<136.8 (n=32) 11.1+0.6

Sli >845.6 (n=27) 7.6+0.8 12.41 <0.001
<845.6 (n=31) 11.8+04

MHR >0.0162 (n=29) [8.4+1.0 7.83 0.005
<0.0162 (n=29) |11.2+0.6

Accordingly, SII demonstrated the highest Log-rank y* value (12.41) and the
lowest p-value (<0.001), indicating that the difference in survival between the high-
and low-level groups was the most pronounced for SllI.

Conclusion.This retrospective cohort study demonstrates the significant clinical
utility of baseline levels of inflammatory biomarkers — including the neutrophil-to-
lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), systemic immune-
inflammation index (S1I), and monocyte-to-high-density lipoprotein cholesterol ratio
(MHR) - in predicting 1-year major adverse cardiovascular events (MACE) in patients
with acute coronary syndrome (ACS). The levels of all four inflammatory biomarkers
(NLR, PLR, SII, and MHR) were significantly higher in the STEMI group compared
to the NSTEMI and unstable angina groups, with p-values <0.05, indicating a
statistically significant difference. These findings confirm that the severity of the
systemic inflammatory response is directly proportional to the extent of myocardial
ischemia and the degree of coronary artery involvement.Correlation analysis revealed
a positive and statistically significant association between all four biomarkers and both
the Gensini and SYNTAX scores. Among the biomarkers, SII demonstrated the highest
correlation coefficients (Gensini: r=0.561; SYNTAX: r=0.534, p<0.001), underscoring
its potential as a clinically reliable marker for assessing the severity of atherosclerotic
burden.Given that these inflammatory biomarkers (NLR, PLR, SII, and MHR) are
derived from routine complete blood count parameters, they can be employed as a
simple, cost-effective, and readily accessible early screening model for risk
stratification in patients with ACS at any level of healthcare delivery, without the need
for additional costly or invasive diagnostic procedures.

Keywords: acute coronary syndrome, inflammatory biomarkers, NLR, PLR, Sll,
MHR, MACE, early screening model, ROC analysis.
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Abstract

Introduction. According to the official statistics of the World Health
Organization (WHO) for 2022-2024, more than one billion people worldwide are
overweight or obese, while more than 10 million people die from cancer annually.
Approximately 30% of cancer cases are associated with excess body weight, which is
considered a modifiable carcinogenic risk factor.

Endometrial cancer is one of the most common gynecological malignancies
among women, and estrogen-dependent mechanisms play a pivotal role in its
pathogenesis. Excess adipose tissue enhances the aromatase-mediated conversion of
androgens into estrogens, resulting in prolonged endometrial stimulation, which
subsequently promotes endometrial hyperplasia and malignant transformation.

Investigating the pathophysiological relationship between body mass index (BMlI)
and the development of endometrial cancer through a clinical and epidemiological
approach is of considerable importance in contemporary medical practice, as obesity
represents a modifiable risk factor whose correction may substantially reduce cancer
risk.

Aim.To investigate the association between body mass index (BMI) and the
development of endometrial cancer through a clinical and epidemiological study
conducted among selected study groups and to provide a comparative statistical
evaluation of this relationship.
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Objectives

To classify women aged 50—70 years with risk factors for endometrial cancer into
comparative groups according to their BMI.

To compare clinical and laboratory parameters between the study groups,
including endometrial thickness and hemoglobin levels.

To compare the prevalence of postmenopausal bleeding, endometrial hyperplasia,
diabetes mellitus, and arterial hypertension.

To evaluate the risk of endometrial hyperplasia and postmenopausal bleeding
associated with obesity using odds ratios (ORs).

Materials and Methods. A cross-sectional observational study was conducted at
Almaty City Polyclinic No. 29 among women aged 50-70 years who were under the
supervision of primary care physicians and had risk factors for endometrial cancer.

A total of 51 women at increased risk of developing endometrial cancer were
enrolled. Participants were divided into two groups according to BMI: Group 1 (control
group) included women with BMI <25 kg/m? (normal body weight, n = 24), whereas
Group 2 (obesity group) consisted of women with BMI >30 kg/m? (n = 27).

The inclusion criteria were age between 50 and 70 years, postmenopausal status,
the presence of risk factors for endometrial cancer, and a BMI of either <25 kg/m? or
>30 kg/m?.

The exclusion criteria included confirmed endometrial cancer, decompensated
severe systemic diseases, current hormonal therapy, and malignancies of other
anatomical sites.

The literature review was performed using evidence-based studies published
during the past five years, and retrospective analysis was applied to support the
theoretical background of the study.

Clinical and laboratory assessments included calculation of BMI using the
standard formula (weight [kg]/height [m]?), measurement of endometrial thickness by
transvaginal ultrasonography (normal postmenopausal value <5 mm), and
determination of hemoglobin concentration by venous blood analysis.

Prospective observational follow-up was performed for both study groups.

Statistical analyses were conducted using Student's t-test for continuous variables,
which are presented as mean + standard deviation (SD). Categorical variables were
compared using the chi-square (y?) test. The association between obesity and study
outcomes was assessed using odds ratios (ORs) with 95% confidence intervals (95%
CI). A p-value <0.05 was considered statistically significant.

Results. The study included 51 women aged 50-70 years who had risk factors for
endometrial cancer. No statistically significant difference in mean age was observed
between the two groups (p > 0.05), confirming that the groups were comparable with
respect to age.
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Table 1 - Baseline Characteristics of the Study Groups

Variable Group 1 (BMI <25 Group 2 (BMI =30 p-
kg/m?) (n = 24) kg/m?) (n=27) value

Age (years), mean = SD 61.5+5.8 62.3+54 >0.05

Age range (years) 50-69 51-70 —

BMI (kg/m?), mean = SD 24.4+04 35.8+1.8 <0.001

Endometrial thickness (mm), 41+0.3 89+10 <0.001

mean + SD

Hemoglobin (g/L), mean £ SD | 128 +5 120+ 6 <0.01

Women in the BMI >30 kg/m? group had a significantly higher mean BMI than
those in the BMI <25 kg/m? group (35.8 = 1.8 vs. 24.4 = 0.4 kg/m?, p < 0.001).
Endometrial thickness was more than twofold greater in the obesity group (8.9 + 1.0
vs. 4.1 £ 0.3 mm, p < 0.001), indicating a significant association between obesity and
increased endometrial thickness. In addition, the mean hemoglobin level was
significantly lower in women with obesity (120 + 6 vs. 128 + 5 g/L, p < 0.01),
suggesting a possible association with chronic blood loss and anemia.

Analysis of categorical variables using the chi-square (y*) test revealed
statistically significant differences between the two study groups.

Table 2 - Comparison of Comorbidities and Clinical Characteristics Between the Study Groups

Variable Group 1 (BMI <25 Group 2 (BMI >30 v | p-
kg/m?) (n = 24) kg/m?) (n=27) value

Postmenopausal bleeding, | 4 (16.7%) 21 (77.8%) — | <0.001

n (%)

Endometrial hyperplasia, | 1 (4.2%) 21 (77.8%) — | <0.001

n (%)

Diabetes mellitus, n (%) 2 (8.3%) 8 (29.6%) — | <0.05

Arterial hypertension, n 11 (45.8%) 19 (70.4%) — | <0.05

(%)

Postmenopausal bleeding occurred significantly more frequently among women
with obesity than among women with normal BMI (77.8% vs. 16.7%, p < 0.001).
Likewise, the prevalence of endometrial hyperplasia was markedly higher in the
obesity group (77.8% vs. 4.2%, p < 0.001). Diabetes mellitus was also significantly
more common among obese participants (29.6% vs. 8.3%, p < 0.05), as was arterial
hypertension (70.4% vs. 45.8%, p < 0.05).

To further quantify the impact of obesity on clinical outcomes, odds ratios (ORs)
with 95% confidence intervals (CIs) were calculated.

Table 3 - Association Between Obesity (BMI >30 kg/m?) and Clinical Outcomes
Outcome OR | 95% CI p-value
Postmenopausal bleeding | 17.5 | 4.4-69.2 | <0.001
Endometrial hyperplasia | 80.5 | 9.4-688.5 | <0.001
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Women with BMI >30 kg/m? had a 17.5-fold higher odds of postmenopausal
bleeding than women with BMI <25 kg/m? (OR = 17.5; 95% CI, 4.4-69.2; p < 0.001).
Furthermore, obesity was associated with an 80.5-fold increase in the odds of
endometrial hyperplasia (OR = 80.5; 95% CI, 9.4-688.5; p < 0.001). These findings
demonstrate a strong association between obesity and the development of endometrial
pathology in postmenopausal women.

Figure 1. Comparative Diagram of Endometrial Thickness Between the Study Groups

Figure 2. Comparative Percentage Distribution of the Main Clinical Outcomes
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Conclusion. A total of 51 women aged 50-70 years with risk factors for
endometrial cancer were enrolled in this study. Participants were divided into two
groups according to body mass index (BMI): Group 1 (BMI <25 kg/m?; n = 24) and
Group 2 (BMI >30 kg/m?; n = 27).

No statistically significant difference was observed in the mean age between the
two groups (61.5 £ 5.8 vs. 62.3 = 5.4 years; p > 0.05), confirming their comparability
with respect to age. In contrast, BMI was significantly higher in Group 2 than in Group
1 (35.8 = 1.8 vs. 24.4 = 0.4 kg/m?; p < 0.001). Likewise, endometrial thickness was
significantly greater in women with obesity (8.9 = 1.0 vs. 4.1 £ 0.3 mm; p < 0.001),
whereas hemoglobin levels were significantly lower (120 £ 6 vs. 128 + 5 g/L; p <0.01).

Analysis of categorical variables using the chi-square (%) test demonstrated
significant differences between the study groups. The prevalence of postmenopausal
bleeding was markedly higher in women with obesity than in women with normal BMI
(77.8% vs. 16.7%; p < 0.001). Similarly, the prevalence of endometrial hyperplasia
was substantially greater in the obesity group (77.8% vs. 4.2%; p < 0.001). Diabetes
mellitus was observed more frequently among women with obesity (29.6% vs. 8.3%;
p < 0.05), as was arterial hypertension (70.4% vs. 45.8%; p < 0.05).

Odds ratio analysis further demonstrated that women with BMI >30 kg/m? had
17.5-fold higher odds of developing postmenopausal bleeding (OR = 17.5) and 80.5-
fold higher odds of developing endometrial hyperplasia (OR = 80.5) compared with
women with BMI <25 kg/m?.

Overall, the findings of this clinical and epidemiological study indicate a
statistically significant association between increased body mass index and both the
clinical manifestations and pathological changes associated with endometrial
carcinogenesis. These results emphasize the importance of obesity as a major
modifiable risk factor and support the implementation of weight management and
regular gynecological surveillance in postmenopausal women with elevated BMI.

Keywords: body mass index (BMI), obesity, endometrial hyperplasia,
postmenopausal bleeding, hormonal imbalance, estrogen-dependent tumors.
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Abstract

Introduction. In modern 21st-century medicine, oncological diseases are the
leading cause of mortality. According to the World Health Organization (WHO) 2022
statistical report, over 20 million people were registered as "new cancer cases," while
approximately 9.7 million died from malignancies. Furthermore, WHO projections
indicate a progressive increase in these figures over the next decade, underscoring the
critical importance of early diagnosis and the development of effective treatment plans
for oncological diseases.
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In the Republic of Kazakhstan, oncological diseases represent one of the most
pressing healthcare issues, bearing significant economic and socio-political
importance. According to the Ministry of Health, over 35-40 thousand people are
annually registered as "new cancer cases" in the country. Statistical data indicate that
mortality is largely associated with late-stage diagnosis and reduced treatment efficacy.
Computed tomography (CT) and magnetic resonance imaging (MRI) are considered
the gold standard in tumor diagnostics. However, their results have demonstrated clear
advantages, which in turn highlights the relevance of developing personalized research
algorithms and treatment plans for cancer patients at every stage of the disease.

Aim of the Study. To examine the advantages and effectiveness of the practical
application of artificial intelligence (Al) based on CT and MRI data in achieving high-
precision tumor diagnosis and developing individualized treatment plans.

Materials and Methods. The study involved a bibliographic interpretive review
of the literature, acknowledging that diagnostic outcomes may vary due to human and
subjective factors related to physician experience. Over the past five years, artificial
intelligence has been widely adopted in the analysis of radiological imaging methods
within the medical revolution, demonstrating effectiveness in early tumor detection and
accurate characterization based on cross-sectional imaging. An analytical review of the
literature was conducted using methods of bibliographic and analytical interpretation.
The search was based on publications from international databases including PubMed,
Scopus, Web of Science, ScienceDirect, and Google Scholar, covering the period from
2023 to 2025, with a focus on the limitations and potential of Al in individualized
treatment planning.

Inclusion criteria encompassed studies based on CT and/or MRI data, research
involving artificial intelligence and deep learning, full-text oncological studies, and
publications from the last three years. Exclusion criteria included duplicate articles,
studies with low clinical significance or incomplete data, and conference abstracts
lacking comprehensive information. From each selected study, data were extracted on
study type, number of participants, Al model used, diagnostic performance metrics,
and outcomes. The extracted data were comparatively analyzed, and key findings were
systematized. Statistical methods were applied, and individual study results were
evaluated using descriptive analysis. Meta-analysis results were also interpreted.

Results. The analytical review of the scientific literature revealed that artificial
intelligence demonstrates high efficacy in accurate tumor diagnosis based on CT and
MRI data. In one large-scale multicenter study, data from 3,110 patients were analyzed.
The application of a multimodal approach integrating MRI data with Al-based analysis
demonstrated progress in diagnostic performance. Specifically, sensitivity was
approximately 80%, and specificity reached 88%. When compared to the performance
of experienced radiologists (who achieved 78% specificity), the Al-based approach
showed superiority in specificity. Statistical evaluation of a large meta-analysis
involving over 130,000 patient records showed that the use of Al, compared to
conventional professional radiologist analysis, yielded a p-value of <0.05, indicating
statistically significantly higher diagnostic accuracy. Furthermore, several studies
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reported that Al systems were able to additionally detect 20-40% of tumors that had
previously gone undetected. This underscores the effectiveness of Al in early-stage
disease detection and in planning individualized treatment strategies.

Table 1 - Diagnostic performance metrics of artificial intelligence

Study / Metric Sensitivity | Specificity | AUC Accuracy | p-

(%) (%) (ROC) (%) value
Park et al. (2025) — Al model 80 88 0.91 85 <0.01
Park et al. (2025) — 76 78 0.84 77 -
Radiologists
Tang et al. (2025) - 82 86 0.93 84 <0.01
Multimodal Al
McKinney et al. (2023) — Al 86 92 0.95 89 <
(mammography) 0.001
Mean (Al) ~82 ~88 ~0.92 ~86 <0.05
Mean (Radiologists) ~75 ~78 ~0.83 ~76 -

Table 2 - Comparative analysis of Al-based and conventional diagnostic methods

Parameter Artificial Intelligence (Al) | Conventional Method
(Radiologists)

Sensitivity 80-86% 75-78%

Specificity 86-92% 78-80%

Accuracy 84-89% 76-78%

Additional tumor detection 20-40% -

Analysis speed 1-5 minutes 15-30 minutes

Dependency on human Low High

factors

Personalized reporting Automated Manual

Multimodal integration High capability Limited

Table 3 - Summary of key study findings

Parameter Finding Statistical/Clinical
Significance

Al diagnostic accuracy (meta- Superior to radiologists p <0.05

analysis)

Sensitivity (Al) ~80% -

Specificity (Al) ~88% +10% higher than
radiologists

Additional tumors detected 20-40% Clinically significant

Total patients (meta-analysis) 130,000+ High confidence

Multimodal approach +5-8% sensitivity p<0.01

effectiveness improvement

Time savings 30-50% Practically significant
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Figure 1. Comparison of sensitivity (Sensitivity) indicators between artificial intelligence (Al) and
radiologists.

Figure 2. Comparison of specificity (Specificity) indicators between artificial intelligence (Al) and
radiologists

Conclusion. The application of Al-based technologies in the interpretation of
radiological imaging results enhances the quality of oncological diagnostics. When
integrated with gold-standard high-information modalities such as CT and MRI, Al
technologies not only ensure precision and efficiency but also facilitate the formulation
of tailored research protocols and individualized treatment algorithms. The key
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advantage of this approach lies in its ability to comprehensively integrate results from
various diagnostic and laboratory methods, uncovering patterns imperceptible to the
human eye. Artificial intelligence should be utilized not as a replacement for
professional radiologists and clinicians, but as an effective adjunctive tool for early
diagnosis, proper study planning, and the selection of appropriate treatment strategies.
In this regard, the integration of Al technologies into medical practice, standardization
of their operation, and validation of potential errors and limitations remain pressing
issues in scientific and clinical practice.

Keywords: Artificial intelligence, malignancy, computed tomography, magnetic
resonance imaging, deep learning, personalization, radiomics.
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Abstract

While both DIMS spectacle lenses and low-dose atropine independently slow
axial elongation in pediatric myopia, neither monotherapy eliminates progression.
Combination regimens have been studied using 0.01% and 0.025% atropine, yet no
randomized trial has directly compared these concentrations within the same protocol.
We synthesized 12-month evidence from five studies (2024-2026) regarding axial
length (AL) and spherical equivalent refraction (SER) outcomes to evaluate
combination efficacy. Due to substantial heterogeneity in study design, we conducted
a narrative synthesis. The ASPECT trial demonstrated that DIMS combined with
0.025% atropine limited 12-month AL elongation to 0.07£0.16 mm, significantly
outperforming controls. In contrast, retrospective cohorts evaluating DIMS with 0.01%
atropine reported larger AL increases ranging from 0.10 to 0.18 mm. One study noted
no significant difference between DIMS+0.01% atropine and orthokeratology, while
identifying pronounced seasonal effects with greater elongation in winter. We conclude
that while DIMS combined with 0.025% atropine was associated with smaller axial
elongation than the 0.01% combination, current comparisons are indirect and limited
by varied study designs. A head-to-head randomized trial is required to establish
definitive dose recommendations for combination myopia therapy.

Keywords: myopia control; axial length; DIMS spectacle lenses; low-dose
atropine; pediatric myopia; combination therapy
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Introduction

The global prevalence of myopia in children has reached epidemic proportions,
representing a significant challenge to international healthcare systems. As axial
elongation remains the primary clinical marker of progressive myopia, the risk of
developing sight-threatening ocular pathologies—including retinal detachment,
glaucoma, and myopic macular degeneration—escalates significantly in adulthood.
Consequently, the primary objective of clinical intervention is the sustained
stabilization of axial length (AL) elongation.

Traditionally, myopia control has relied on either optical or pharmacological
monotherapies. Defocus Incorporated Multiple Segments (DIMS) spectacle lenses utilize
the optical principle of peripheral myopic defocus to signal the eye to cease excessive
growth. Simultaneously, low-dose atropine acts as a non-selective muscarinic antagonist,
influencing the biochemical pathways of scleral remodeling and collagen matrix
degradation. However, clinical evidence suggests that neither modality consistently
achieves complete stabilization in highly progressive cases when used alone.

This clinical reality has prompted a shift toward synergistic combination
protocols, which aim to leverage the distinct pathways of optical defocus management
and neuro-pharmacological scleral stabilization. Despite the intuitive appeal of this
approach, a critical debate persists regarding the optimal concentration of atropine.
While 0.01% atropine has been widely utilized in various clinical protocols, evidence
from recent trials indicates that its efficacy is highly variable and often insufficient
across different pediatric populations. In contrast, higher concentrations, such as
0.025%, are hypothesized to provide a more consistent therapeutic effect by meeting
the necessary biochemical threshold for scleral inhibition. Currently, a significant gap
in the literature remains, as few studies have critically compared these two
concentrations within identical DIMS-based protocols. This systematic review
evaluates the current evidence from 2024 to 2026 to determine whether 0.025%
atropine combined with DIMS provides a statistically and clinically significant
advantage over the 0.01% combination regimen. The synergistic mechanism of this
dual-intervention is visually summarized in Figure 1, illustrating the complementary
pathways of optical defocus and pharmacological scleral stabilization.
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Figure 1. Schematic representation of the synergistic mechanisms of DIMS and 0.025% atropine in
pediatric myopia control
Source: compiled by the authors

Methods

This systematic review was conducted to evaluate the synergistic efficacy of
Defocus Incorporated Multiple Segments (DIMS) lenses when combined with low-
dose atropine in children with progressive myopia [3, 9]. While both interventions
independently aim to arrest axial elongation, the rationale for this synthesis stems from
the lack of a standardized clinical consensus regarding the optimal atropine
concentration (0.01% vs. 0.025%) within combination protocols [3]. By synthesizing
12-month outcomes from randomized controlled trials (RCTs) and retrospective
cohorts published between 2024 and 2026, this study seeks to determine whether the
combination of DIMS and 0.025% atropine offers a superior clinical profile compared
to the more commonly utilized 0.01% concentration [3]. The narrative synthesis
approach was chosen to consolidate heterogeneous findings and provide clinicians with
an evidence-based perspective on modern myopia control strategies [3, 5].

To ensure the synthesis of reliable clinical data, studies were selected based on
the following inclusion criteria:

« Study Design: Randomized controlled trials and well-structured retrospective
cohort studies [3, 4, 5].

« Timeframe: Articles published between 2024 and 2026 to ensure the findings
reflect contemporary clinical practices and the latest therapeutic advancements [3, 6,
71.

« Participants: Pediatric populations undergoing myopia control, with a clear
focus on progressive myopia as identified by baseline spherical equivalent refraction
(SER) and axial length (AL) measurements [3, 5].

« Intervention: DIMS spectacle lenses used in combination with low-dose
atropine (0.01% or 0.025%) [3, 6, 7].
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« Outcome Measures: Reporting of 12-month AL change and/or SER
progression [3, 5, 6]. Articles lacking a control group or those focusing on review
protocols and expert opinions were excluded to maintain the focus on primary
quantitative evidence [3, 5].

Search process and data extraction

A systematic literature search was performed across PubMed, Scopus, and Google
Scholar using a targeted keyword strategy: "myopia control,” "DIMS spectacle lenses,"
"atropine," "axial elongation," and "pediatric myopia" [1, 3]. Following the initial
search, titles and abstracts were screened for relevance against our inclusion criteria
[3]. For each eligible study, we extracted primary quantitative data, specifically the
mean 12-month change in AL (mm) and SER (D) [3, 5, 6]. Additional data points—
such as sample size, patient age, follow-up intervals, and comparative treatment arms
(e.g., orthokeratology or monotherapy)—were recorded to facilitate a structured
narrative comparison [3, 5]. Data accuracy was verified by cross-referencing values
directly from the original published tables and supplemental materials of the cited
works [3, 6].

Risk of bias considerations

We assessed the risk of bias by evaluating the methodology of each study, with
particular attention to randomization procedures and the handling of patient dropouts
[3, 4]. For the ASPECT trial, the randomization protocol was analyzed to ensure
minimal selection bias in group assignment [3]. Regarding retrospective cohorts, we
accounted for potential confounding factors—such as age distribution, baseline myopia
severity, and environmental exposure—that may influence the rate of AL progression
independently of the treatment [5, 6]. Because of the substantial heterogeneity in study
designs and patient populations, we opted for a narrative synthesis rather than statistical
pooling, which allows for a more nuanced interpretation of how baseline risks and
environmental factors (such as seasonality) interact with pharmacological and optical
interventions [3, 6, 10].

Results

The body of evidence analyzed in this review demonstrates a clear trend toward
enhanced efficacy in combination myopia control protocols [9]. By synthesizing data
from both randomized controlled trials (RCTs) and diverse retrospective cohorts, we
observed that the therapeutic threshold for stabilization is heavily dependent on
atropine concentration and specific study design

Study characteristics

Five studies published between 2024 and 2026 were identified, comprising a total
of 899 participants [3, 4, 5, 6, 7]. The study designs included two RCTs and three
retrospective cohorts, providing a comprehensive overview of 12-month outcomes
across different populations and clinical settings [3, 4, 5, 6, 7]. The specific
characteristics of these studies are summarized in Table 1.

168



Ak EUROPEAN OPEN

ﬁ? SCIENCE SPACE

Proceedings of the 5™ International Scientific and Practical Conference
"Innovative Solutions in Science: Balancing Theory and Practice"
July 13-15, 2026, San Francisco, USA

Table 1. Characteristics of included studies

Study Design Population (n) Groups compared Follow-up
Guemes- Randomized | 102 children 0.025% atropine + DIMS | 12 months
Villahoz et al., | controlled completed follow- | (n=53) vs. 0.025%
2025 trial up, age 4-16 y atropine + single-vision
(ASPECT) lenses (n=49)
Wnekowicz- | Randomized | 110 Polish DIMS + placebo drops vs. | 12 months
Augustyn et | controlled children, age 6-16 | single-vision lenses +
al., 2025 trial (1-year |y 0.01% atropine
interim of 2-
year study)
Tang etal., Retrospective | 167 children, age DIMS + 0.01% atropine 12 months
2024 cohort 6-14y, SER —0.75 | (n=42) vs. orthokeratology
to —4.00 D (n=41), orthokeratology +
0.01% atropine (n=43),
DIMS alone (n=41)
Lietal., 2026 | Retrospective | 428 children, mean | DIMS + 0.01% atropine 12 months,
cohort age 9.7+1.9y (n=203) vs. with
orthokeratology (n=225) summer/winter
sub-intervals
Zhao et al., Retrospective | 192 eyes (96 DIMS with +0.50 D 12 months
2025 cohort, single | children), age 6-14 | central defocus ("fog
arm y, preclinical/early | vision™) + 0.01% atropine;
myopia no comparator arm

The data extracted from these studies reveal significant differences in axial length

(AL) elongation based on the treatment protocol [3, 4, 5, 6, 7]. The specific 12-month AL
and SER outcomes for each studied cohort are detailed in Table 2, while Figure 2 provides
a visual comparison of the stabilization trends across the primary treatment protocols.

Table 2. Twelve-month axial length and refraction outcomes

Study Group 12-month AL change, 12-month SER
mm (mean+SD or change, D
median)

ASPECT 0.025% atropine + DIMS | 0.07 £ 0.16 —0.09 £ 0.35

(Guemes-

Villahoz 2025)

0.025% atropine + single- | 0.18 £ 0.16 -0.19+0.42
vision lenses

Wnekowicz- DIMS + placebo 0.11 £ 0.02 (SE) progression 0.23 +

Augustyn 2025 0.05 (SE)

Single-vision + 0.01% 0.19 £ 0.03 (SE) progression 0.37 =
atropine 0.06 (SE)

Tang et al. 2024 | DIMS + 0.01% atropine 0.15+0.15 not separately

(DIMSA) reported for DIMSA
arm in abstract

DIMS alone 0.22+0.14 —

Orthokeratology alone 0.20£0.12 —

Orthokeratology + 0.01% | 0.12 +0.14 —

atropine
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Li et al. 2026 DIMS + 0.01% atropine 0.18 +0.19 median —0.25 (IQR
(DIMSA) —0.56 t0 0)
Orthokeratology alone 0.19 £ 0.15 (p>0.05 vs. not assessed
DIMSA) (retrospective, OK
arm)
Zhao et al. 2025 | DIMS + fog vision +0.50 | 0.10 £0.14 —0.08 £0.15
D + 0.01% atropine, boys
Same protocol, girls 0.12+0.14 -0.09 £ 0.15

Analysis of Findings: The ASPECT Trial

The ASPECT trial serves as the cornerstone of this meta-analysis [3]. This
rigorously designed RCT involved 102 children (aged 4-16 years) randomized to
receive either 0.025% atropine combined with DIMS or 0.025% atropine with single-
vision lenses [3]. Over the 12-month follow-up, the DIMS combination group
demonstrated a statistically superior stabilization of axial length compared to the
control group (p<0.001), as detailed in Table 2 and Figure 2 [3]. The clinical
significance of this 0.11 mm difference is substantial; it represents a meaningful
deviation from the natural history of the disease, effectively shifting the growth
trajectory toward physiological emmetropization [1, 3]. Furthermore, the ASPECT
trial reported that 39.6% of the combination group exhibited zero measurable axial
elongation, compared to only 12.2% of controls (p=0.002) [3].

Insights from Retrospective Cohorts

Retrospective studies evaluating 0.01% atropine combined with DIMS (DIMSA)
demonstrate a slightly reduced efficacy compared to the 0.025% protocol [3, 4].
Retrospective studies evaluating 0.01% atropine combined with DIMS (DIMSA)
demonstrate slightly reduced efficacy compared to the 0.025% protocol [5, 6, 7]. As
shown in Figure 2, these cohorts reported larger mean AL increases than the 0.025%
combination group in the ASPECT trial [3, 5].

The discrepancy between the 0.07 mm growth observed with 0.025% atropine and
the 0.15-0.18 mm growth reported in the 0.01% cohorts is likely driven by both
pharmacological and demographic factors [3, 5, 6]. While ASPECT utilized a higher
atropine concentration, the retrospective cohorts predominantly involved Chinese
populations, where myopia progression rates often differ from European cohorts due
to variations in genetic predisposition and environmental intensity Figure 2 provides a
comparative overview of AL elongation across all studied protocols. It is evident that
the 0.025% atropine combination achieves the most robust stabilization, while 0.01%
cohorts show outcomes comparable to monotherapy [3, 5, 6]. Furthermore, Li et al.
(2026) identified a pronounced seasonal pattern in axial growth, observing
significantly greater elongation in winter than in summer (p<0.01) [6]. This suggests
that ambient lighting and time spent outdoors remain potent modifiers of treatment
efficacy regardless of the pharmacological protocol [6, 10].
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Figure 2. Comparison of mean 12-month axial length elongation (mm) across combination therapy
protocols, monotherapies, and reference control groups.
Source: compiled by the authors

Ultimately, the data from Wnekowicz-Augustyn et al. (2025) reinforce the
independent contribution of DIMS lenses, showing that even with placebo drops, DIMS
lenses outperform single-vision lenses combined with 0.01% atropine (0.11 = 0.02 mm
vs. 0.19 £0.03 mm) [4]. When we integrate these findings, the clinical message is clear:
while DIMS provides foundational defocus management, the accompanying atropine
concentration dictates the final magnitude of stabilization [8, 9]. The outcomes
summarized in Table 2 illustrate that the 0.025% regimen consistently maintains AL
change below the 0.10 mm threshold—a benchmark often associated with successful
myopia control—while the 0.01% concentration may be less effective at inducing the
necessary biochemical response for aggressive axial growth stabilization [3, 5, 6].

Discussion

The integration of Defocus Incorporated Multiple Segments (DIMS) lenses with
low-dose atropine represents a sophisticated approach to myopia management that
transcends the limitations of monotherapy [3, 9]. The synergy observed in this review
likely stems from the targeting of two distinct pathways governing axial elongation [3].
DIMS lenses utilize peripheral myopic defocus to influence the retinal-scleral signaling
cascade, effectively slowing elongation by preventing hyperopic defocus at the retinal
periphery [8, 9]. Simultaneously, low-dose atropine acts as a non-selective muscarinic
antagonist, potentially altering the scleral extracellular matrix composition and
modulating the choroidal thickness [10].

The combined efficacy is not merely additive but synergistic because the optical
stimulus of DIMS ensures that the neuro-pharmacological influence of atropine is
applied to an eye that is already receiving corrective defocus signals [3, 9]. Clinical
data suggest that when the eye is stabilized by the optical peripheral defocus provided
by DIMS, the required biochemical threshold for scleral remodeling to stop growth is
more easily attained by the adjunct atropine [3]. This "dual-hit" approach addresses
both the environmental and intrinsic drivers of myopia, providing a more robust
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inhibitory signal than either intervention alone [3, 9]. The superiority of this approach
Is evidenced by the high percentage of patients in the ASPECT trial who exhibited zero
measurable axial elongation [3].

The Dosage Dilemma: 0.01% versus 0.025%

A critical finding of this synthesis is the apparent superiority of the 0.025%
atropine concentration over the more traditional 0.01% dose when used in combination
with DIMS [3]. Historically, 0.01% atropine has been the "gold standard" for low-dose
myopia control, favored for its minimal side-effect profile regarding photophobia and
near-vision accommodation [2]. However, the CHAMP trial and other recent studies
have highlighted that the efficacy of 0.01% can be inconsistent, with a significant
number of children continuing to experience progression despite compliance [2].

The move toward 0.025% as a more promising adjuvant in combination therapy is
supported by both clinical efficacy and safety profiles [3]. Data from the ASPECT trial
show that this slightly higher concentration provides a statistically significant advantage
in controlling axial length (AL) growth compared to 0.01% combination cohorts [3, 5, 6].
Regarding safety, the data from CHAMP and other longitudinal studies suggest that
0.025% atropine maintains a favorable safety profile, with only negligible differences in
pupillary dilation or near-vision interference compared to 0.01% [2]. Consequently,
clinicians are increasingly viewing 0.025% as the "sweet spot"—providing enough
biochemical efficacy to suppress axial elongation in highly progressive myopes, without
the adverse effects associated with higher concentrations like 0.1% [2, 3].

The Role of Seasonality

An often-overlooked factor in the efficacy of myopia control is the role of
environmental modulation, particularly seasonal variations [6]. The retrospective findings
by Li etal. (2026) are instrumental in this regard, as they identified a pronounced seasonal
pattern where axial elongation was significantly greater during winter months compared
to summer [6]. This seasonal oscillation suggests that environmental light intensity and
the concomitant increase in dopamine release—which is known to inhibit ocular growth—
may be primary drivers of myopia progression [6, 10].

In the context of DIMS + atropine combination therapy, the observation that
seasonal variations persisted despite intervention indicates that while clinical protocols
are highly effective, they are not immune to the inhibitory or acceleratory effects of the
environment [6]. This evidence underscores the necessity for clinicians to factor in
lifestyle adjustments, such as increased outdoor time, as a concurrent component of the
overall treatment plan [6]. The seasonality findings also imply that the timing of
treatment initiation might be crucial; starting a combination protocol before the
autumn/winter cycle could potentially provide the eye with the necessary protection
during the most "myopigenic" phase of the year [6].

Limitations and Future Directions

Despite the compelling outcomes, this synthesis faces several limitations that warrant
cautious interpretation. The most prominent constraint is the absence of head-to-head,
multicenter randomized controlled trials (RCTSs) directly comparing 0.01% and 0.025%
atropine within the same DIMS protocol [3]. Current conclusions are primarily drawn

172



Proceedings of the 5™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Innovative Solutions in Science: Balancing Theory and Practice"
557 SCIENCE SPAGE July 13-15, 2026, San Francisco, USA

from comparing a high-quality RCT (ASPECT) against retrospective cohorts with varying
patient demographics, which introduces potential selection bias [3, 5, 6].

Furthermore, the variability in baseline myopia severity among the studied
populations makes it difficult to ascertain if the superior outcomes of 0.025% are
universally applicable to early-stage "pre-myopes" or primarily reserved for children with
advanced progression [3, 7]. The reliance on retrospective data in the 0.01% cohorts also
limits our ability to strictly control for compliance—a major factor in the success of
spectacle lens wear [3, 5]. Future research must prioritize standardized, large-scale clinical
trials that randomly assign children to different atropine concentrations to resolve the
dosage uncertainty definitively. Only through such rigorous, prospective comparisons can
the medical community move toward a standardized, high-confidence dose
recommendation for combination myopia control therapy [3].

Conclusion

This meta-analysis highlights that the combination of DIMS lenses and 0.025%
atropine offers a highly effective, synergistic approach to slowing axial elongation in
pediatric populations [3]. While 0.01% combination regimens show promise compared to
monotherapy, the evidence consistently points to the 0.025% concentration as a superior
adjuvant for stabilization, with a safety profile that compares favorably to lower-dose
alternatives [2, 3]. As our understanding of the synergistic mechanism and the impact of
environmental factors like seasonality improves, combination therapy is poised to become
the new standard of care for progressive pediatric myopia [3, 6]. However, clinicians must
continue to tailor interventions to individual patient needs while awaiting larger head-to-
head trials that will eventually define the definitive clinical standard [3].
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Summary. Acupuncture methods are effective precisely in the presence of pain
syndrome due to their powerful pain-relieving properties and due to the fact, that it is
able to improve the psycho-emotional stress and is able to remove excessive
pathological impulses, mainly vagal, which occurs against the background of the
pathology of the affected organ and causes the prolongation of pain.
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Introduction. With many cases, pain syndrome appear as primery conditions [1].
But, it often happens when there is some kind of viscerogenic problem that complicates
the situation [2]. Medicinal methods of treatment are then not fully effective, so non-
medicinal technologies of complex treatment should be resorted to.

In the practice of AP treatment, methods of compiling AP prescriptions based on
the analysis of the | Ching hexagrams (HG) are widely used [3,4].

8 of 64 HG correspond to the 12 regular AP meridians and their distal AP points:
Zhen (corresponds to meridian of AP large intestine, LI), Dui (corresponds to
meridians of AP heart and pericardium, Ht and PC), Xun (corresponds to meridian of
AP lungs, LU), Kun (corresponds to meridians of AP liver and kidney, Liv and K),
Qian (corresponds to meridians of AP bladder and gallbladder, B and G), Li
(corresponds to meridian of AP spleen and pancreas, SP), Kan (corresponds to
meridian of AP stomach, ST), Gen (corresponds to meridians of AP small intestine and

triple energizer, Sl and TE) (Fig.1).
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Fig. 1 Correspondence in traditional Chinese medicine(TCM) of 8 HG to the 12 regular AP
meridians and their distal AP points [adapted by 4].

th

Purpose. We would like to cite a clinical case, in that complex approach to
treatment AP methods was used. In particular, we concider the method of “Balance 5
of AP meridians".

Material and methods. The method of “Balance 5 of AP meridians™ is a method
of compiling AP recipes, based on the analysis of the | Ching HG. The meaning of the
method of “Balance 5 of AP meridians”: it is based on the relationship between the
anatomical parts of the body and the AP meridians, taking into account the position of
AP meridian in the theory of trigrams and HGs.

According to the doctrine of the 6 lines of the hexagram [4]: 1 line corresponds to
Jue yin, 2 lines corresponds to Shao yin, 3 lines corresponds to Tai yin, 4 lines
corresponds to YANG ming, 5 lines corresponds to Shao yang, 6 lines corresponds to
Tai yang (Fig.2).
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Fig.2. Correspondence in TCM of 6 lines of the hexagram to 6 meridian axes [adapted by 4].

1 line balances with 4 (Jiu Yin balances with YANG Ming), 2 line balances with
5 (Shao Yin balances with Shao Yang), 3 line balances with 6 (Tai Yin balances with

Tai Yang) (Fig.2).

Principle of clinical use of the «Balance Method 5»: the specified pairs of AP
meridians “treat” each other: AP meridians Jue Yin and Yang Ming "treat" each other;
AP meridians Shao Yin and Shao Yang "treat" each other; AP meridians Tai Yin and
Tai Yang "treat" each other. Data on the use of AP points on «Balance 5» are given in

Tables 1,2,3.

3

1

138

I ¢
I S
I

4

Fig.2. Balances of lines of the hexagram [adapted by 4].

Table 1. Summary table for AP points usage for Balance 5 — Jue Yin — Yang Ming.

Relationships of pairs | Relationships AP points AP points recommended for
of AP meridians between the lines | recommended for AP recipe
of the hexagram AP recipe
Jue Yin-Yang Ming | 1-4 PC9 LI 4
Jue Yin-Yang Ming | 1-4 PC9 ST 42
Jue Yin-Yang Ming | 1-4 LR1 Ll4
Jue Yin-Yang Ming | 1-4 LR1 ST 42

Table 2. Summary table for AP points usage for Balance 5 — Shao Yin - Shao Yang.

Relationships of pairs
of AP meridians

Relationships
between the lines
of the hexagram

AP points
recommended for AP
recipe

AP points recommended for
AP recipe

Shao Yin - Shao Yang 2-5 HT 8 G 38
Shao Yin - Shao Yang 2-5 HT 8 TE 6
Shao Yin - Shao Yang 2-5 Kl 2 G 38
Shao Yin - Shao Yang 2-5 KI 2 TEG6
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Table 3. Summary table for AP points usage for Balance 5 — Tai Yin - Tai Yang.

Relationships of Relationships AP points recommended | AP points

pairs of AP between the lines of | for AP recipe recommended for AP

meridians the hexagram recipe

Tai Yin - Tai Yang 3-6 SP3 B 40

Tai Yin - Tai Yang 3-6 SP3 SI 8

Tai Yin - Tai Yang 3-6 LU9 B 40

Tai Yin - Tai Yang 3-6 LU9 SI8

Clinical case. Patient C., male, 35 years old. He complains of migraine
cephalalgia, with headache localized in the temporal region of the head on the right.

Clinical diagnosis: migraine without aura, with headache localized in the temporal
region of the head on the right. Such pains in TCM are called Shao yang headache,
affected by AP meridian — of gallbladder (G). AP diagnostics were performed: red
tongue with yellow greasy coating, slippery and strong pulse. According to pulse:
hyperactivity of G. AP diagnosis: migraine without aura, due to hyperactivity of G.

AP prescription for this case: HT 8 (left) — 2 line, G 38 (right) — 5 line, HT 8
(right) — 2 line, TE 6 (left) - 5 line, KI 2 (right) — 2 line, G 38 (left) — 5 line, KI 2 (left)
— 2 line, TE 6 (right) - 5 line.

Clinical outcome. After three procedures, headaches became less frequent and
intense, mental performance, mood and sleep improved.

Discuccions. Authors of all articles listed below share a positive opinion on the
use of AP methods for pain syndromes [1,4], but they all emphasize that AP methods
are effective with the complex use of AP and drug treatment, when AP methods are
used during a course of drug treatment with its incomplete effectiveness.

Conclusions: 1. In the complex of therapeutic measures for pain syndromes AP
methods can be effective. 2. AP methods are effective primarily for psychoemotional
disorders in the case of pain syndromes.
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CT. BUKIL

Kadenpa anrmiiickkoi MOBU Ta KOMYHIKaIlii

KuiBchkuit ctonumunuii yniepcuteT iMeHi bopuca ['pinuenka, Ykpaina

CyyacHa 1HIIOMOBHA OCBITa OpIEHTOBaHAa HE JuIIe Ha (OPMYyBaHHS
KOMYHIKaTHBHOT KOMIIETEHTHOCTI, a i Ha pO3BUTOK KJIFOUOBUX HaBUYOK X X cTomiTTs,
cepel SKUX OCOOJIMBE MICIIE TMOCIIa€ KPUTHYHE MUCIEHHS. 3JaTHICTh aHalIi3yBaTH
iH(hOpMaIlito, OI[IHIOBAaTH JOCTOBIPHICTH (HakKTiB, (HOPMYJIIOBATH apryMEHTOBAHY
BJIACHY TO3UIII0 Ta NMPpUKWMATH OOIPYHTOBaHI1 PIIICHHS € HEOOXIJHOI CKJIaJ0BOIO
npogeciiiHol MArOTOBKY MaOyTHIX (haxiBI[iB. Y 3B’SI3KY 3 UM OJHUM 13 BaXKIMBUX
3aBJaHb BUKJIa/lad4a aHTJIIMCHKOI MOBU € J0OIp TaKUX METOJWYHUX MPUHOMIB, SKI
COPUATUMYTh aKTHUBI3alli Mi3HABaJIbHOI AISUIBHOCTI CTYJEHTIB Ta PO3BUTKY IXHBOI'O
KPUTUYHOTO MUCJICHHS.

OnnuM 13 HalOUIbII ePEeKTUBHUX 3ac00IB JOCSITHEHHS i€l MeTU € poboTa 3
HAaBYAJIBHUMHU TeKCcTaMd. [IpoTe MiCHATEKCTOBI 3aBAaHHS HEPIIKO OOMEXKYIOThCS
MEePEeBIPKOI0 (PaKTUYHOTO PO3YyMIHHS MPOYUTAHOTO, TOJl SK TMOTEHINAN 3alUTaHb
3HayHO mupmuii. [IpogyMana cucreMa micIsSTEKCTOBUX 3alMTaHb MOXKE CIIOHYKATH
CTYJICHTIB 70 aHalli3y, IHTeprpeTallii, MOPIBHAHHS, OIIHIOBaHHS I1H(opMmalli Ta
dbopMyTtOBaHHS BIIACHUX BHCHOBKIB, TEPETBOPIOIOYM YHTAHHSI Ha aKTUBHHN
Mi3HaBaJbLHUH TIPOIIEC.

MeToro Te3 € BU3HAUEHHS POJI MICAATEKCTOBHX 3aluTaHb y (OpMyBaHHI
KPUTUYHOTO MHUCJIEHHS CTYAEHTIB y IIpoOlLleCi HaBYaHHS aHIJIIICBKOI MOBHU Ta
XapaKTEepUCTUKA OCHOBHHMX THIIIB 3alHUTaHb, IO CIPUAIOTh PO3BUTKY HABUYOK
aHali3y, OLIHIOBaHHS i apryMEHTOBAHOTO BUCIIOBJICHHSI BIIACHOT TyMKH.

VY cydacHiif megaroridyHii HayIl KPUTHYHE MUCJICHHS PO3TISIAETHCS K OJHA 3
KJIFOYOBUX KOMIIETEHTHOCTEHM, HEOOXITHUX JIJI1 YCHIITHOTO HaBYaHHS, MpodeciitHoi
NSMBHOCTI Ta MPHIHATTS OOIPYHTOBAHHX pilleHb. Moro (GpopMyBaHHS mepenbauae
PO3BUTOK yMiHb aHaji3yBaTu iH(OpMAIlilo, 1HTEPHpeTyBaTu (PAKTH, OIIHIOBATH
apryMeHTH, pOOMTH BUCHOBKHM Ta apryMEHTOBAHO BiJCTOIOBAaTH BJIACHY MO3UILI0. Y
1boMy KoHTeKcTi BaxkinuBumMu € mpami [1. dacione (Facione, 1990) ta [I. XannepH
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(Halpern, 2014), y sSKuUX KpPUTHUYHE MHCICHHS TOB'SI3YEThCA 3 IHTEPHPETAIII€IO,
aHa130M, OLIIHIOBAHHSM 1 3aCTOCYBaHHAM 1H(OpMaIlli B HOBUX CUTYaLlIsIX.

MeToauyHUM TIATPYHTSAM I8 TOOYJOBH  MICISTEKCTOBUX 3alHUTaHb €
neperyisiHyTa TakcoHoMist ocBiTHIX 1iieit JI. Aunepcona ta JI. KparBoms (Anderson &
Krathwohl, 2001), BiAmoBigHO 10 AKOi Mi3HaBalbHA JISUIBHICTH PO3TOPTAETHCS BiJ
3armam'siTOByBaHHS Ta PO3YMIHHSI 710 3aCTOCYBaHHS, aHAJ13y, OI[IHIOBaHHS i CTBOPEHHS
HOBOT'O 3HaHHA. Takuil mMiAXiJ Jae 3MOTy pO3IJsSAaTH MICAATEKCTOBI 3alUTaHHS HE
Jumie K 3aci®é TMEepeBipKH PO3YMIHHS 3MICTY MPOYUTAHOTO, a W SIK IHCTPYMEHT
MOCTYIIOBOI'O YCKJIAJIHEHHSI MUCIIEHHEBOT T1STTbHOCTI CTYIEHTIB.

Y Meronuili HaBYaHHS aHTIINACHKOI MOBU OCOOJMBOTO 3HAUCHHS HaOyBae
kputnyHe yutanHa. K. Bomnec (Wallace, 2003) migkpecitoe, o po6oTa 3 TEKCTOM
Mae rependavyaTy He JHIIe TeKOAYBaHHS 3MICTY, a i OCMUCIICHHS aBTOPCHKOI TO3UIII1,
MIJITEKCTY, CIOCOOIB apryMEeHTaIlli Ta COIIaJIbHOTO KOHTEKCTY TOBIJOMIICHHSI.
[Tonibny nymky possuBae K. Bincon (Wilson, 2016), sika posrisijgae KpUTHUHE
YUTAHHSA SIK TIOCTYNOBO BUOYTyBaHUI IpoLec, M0 MOTpedye METOAUYHOT MIATPUMKU
3 6oky Bukiagava. Bognouac P. ITon ta JI. Enaep (Paul & Elder, 2020) narosomurytoTs
Ha BaXXJIMBOCTI AKICHO C(OPMYJIbOBAaHMX 3alHMTaHb, AKi CIHOHYKalOTh 37100yBauiB
OCBITH aHaJi3yBaTH TMPUIYIICHHS, OIIHIOBATH JOKa3u Ta (OPMYJIOBATH BIIACHI
BUCHOBKHM. Y cydYacHi MeTOAuIl BHKJIaAaHHs aHrmiiicekoi moBu JDx. K. Piuapac
(Richards, 2022) Takox akIieHTY€ yBary Ha HEOOXiTHOCTI BUKOPUCTAHHS HAaBYATbHUX
3aB/aHb, 10 3a0€3MeUyI0Th aKTUBHY B3a€MOJIII0 CTYACHTIB 13 TEKCTOM Ta CIPUSAIOTH
PO3BUTKY IXHIX KOTHITUBHUX 1 KOMyHIKaTUBHUX YMiHb.

Crnuparourch Ha MEPETIIHYTY TaKCOHOMIIO OCBITHIX 1uien JI. Annepcona ta /.
KparBonss (Anderson & Krathwohl, 2001), mnpomnonyemo knacugikyBaTu
MICIATEKCTOBI 3alTMTaHHS 3a PIBHEM KOTHITHBHOI AISTbHOCTI CTYACHTIB. Takuil miaxis
JI03BOJISIE  TIOCTYIOBO TMEPEXOJUTH BiA TEPEBIPKUM PO3YMIHHA 3MICTYy 10 HOro
KPUTHUYHOTO OCMUCJICHHSI, OI[IHIOBaHHS Ta TBOPYOTO 3aCTOCYBaHHSI.

[lepmmii piBeHb CTAHOBISATH PENPOAYKTHBHI 3aNMTAHHS, CIOpPSIMOBaHI Ha
NepeBIpKy po3yMiHHS (¢akTuuHoi 1H(popmarii. BoHu pgomomaraioTh 3'sicyBaTH,
HACKUIbKU YBa)XHO CTYJIEHTH OIPAIIOBAJIA TEKCT, OJJHAK MPAKTUYHO HE 3aTyydaroTh
HAaBUYKM KpUTHUYHOTO MucieHHs. Hanpuknan, micnsa Tekery Students' Life MoxyThb
OyTtu 3ampornonoBani Taki 3anutanHs: What challenges do students face during their
first year at university?; Which extracurricular activities are mentioned in the text?;
How do students usually prepare for examinations?

Hpyruii piBeHb MpeACTABICHUN IHTepNpeTAUiiHMMHU 3aNUTAHHAMM, SKi
CTIOHYKAlOTh CTYJICHTIB TOSCHIOBATH MPHUYMHU SIBUII, BCTAHOBIIIOBATH MPHUYUHHO-
HACJIIKOBI 3B'SI3KM Ta poOUTH BUCHOBKHM Ha OCHOBI IpounTaHoro. Hampukman: Why
do some students find it difficult to balance studying and part-time work?; What can
be inferred about the importance of time management?; Why does the author consider
university life a period of personal growth?

Jlo TpeThoro piBHS HaJIEKaTh AHAJITHYHI 3alUTaHHsA, L0 MepeadaydaroTh
MOPIBHSHHS, aHAJII3 Ta apryMeHTaIlil0. BOHN aKTUBI3YIOTh BUIII KOTHITUBHI MPOIIECH
! JomoMararoTh CTYJIEHTaM IpalioBaTH HE JMIIE 31 3MICTOM TEKCTy, a i 13 Horo
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CTPYKTYporo Ta aprymenraiieto. [Ipuknagamu e€: Compare the experiences of first-year
and senior students described in the text.; What arguments does the author use to
support the idea that student life develops independence?; Which factors have the
greatest impact on students' academic success? Explain your answer.

YerBepTuil piBEHb OXOIUTIOE OLiHHI 3alIMTAHHSA, CIIPSIMOBaHI Ha (opMyBaHHS
BIacHOi aprymeHToBaHoi mosuilii. Hanpuknan: Do you agree that part-time work
benefits most students? Why or why not?; How convincing are the author's
arguments?; Which advice from the text would be the most useful for international
students?

HaiiBuimmii piBE€Hb CTAHOBIATH TBOPYO-pe(IEKCHBHI 3aNMTAHHSA, IO
nependayaroTh IEPEHECEHHs 3HaHb Y HOB1 CUTYaIlil Ta IPOYyKyBaHHS BIaCHUX 1eH.
Hanpuknan: Imagine you are preparing a guide for first-year students. What
recommendations would you include?; How would student life change if all university
courses became fully online?; Suggest three ways universities could improve students'
well-being.

3anponoHoBaHa  MOCTIAOBHICTh  HICISATEKCTOBUX  3amUTaHb  3a0e3neuye
MOCTYTOBE YCKIAIHEHHS TMI3HABAIBHOI [ISIIBHOCTI CTYJIEHTIB: BiJ BiATBOPCHHS
iH(dopMarlii 10 11 aHami3y, OI[IHIOBAaHHS Ta TBOPYOrO 3aCTOCYBaHHs. Taka opraHizailis
poOOTH 3 TEKCTOM HE JHINE CIPHUSE PO3BUTKY IHIIOMOBHOI KOMYHIKaTHBHOT
KOMIIETEHTHOCTI, @ U CTBOPIOE YMOBU IS UUJIECIPIMOBAHOTO (OPMYyBaHHS
KPUTHYHOTO MUCJICHHS.

OTxe, MICIATEKCTOBl 3alMTaHHS € BAXKJIMBUM IHCTPYMEHTOM (POpMyBaHHS
KPUTHYHOTO MMCJIEHHS y TIPOLIECi HABYaHHsS aHIWIiChKOi MOBHM. IX IizecrmpsiMoBaHe
BUKOPHCTaHHS J1a€ 3MOI'y OpraHi3yBaTH MOCTYIOBUI NepexiJl Bl MEPEBIPKU PO3YMIHHS
3MICTY TEKCTY JI0 HOT0 aHaJli3y, IHTepHpeTallii, OIIHIOBaHHS Ta TBOPYOTO OCMHCIICHHSI.
3anpornoHoBaHa cUcTeMa PENPOTYKTUBHUX, IHTEPIPETALINHUX, aHATITUHYHUX, OLIHHUX 1
TBOPUO-PE(DICKCUBHUX  3allUTaHb COpPUSE PO3BUTKY HE JIMIIE  IHIIOMOBHOI
KOMYHIKaTUBHOI KOMIIETEHTHOCTI, a i yMiHb apryMEHTYBATH BJIACHY MO3MIIII0, KPUTUYHO
OLIIHIOBATH 1H(OPMALIIIO Ta 3aCTOCOBYBATH HAOYyTI 3HAHHS B PI3HUX KOMYHIKATHBHHUX
cutyamisax. IlepcrekTuBy MHogaNbIIMX AOCTIDKEHbh BOAYaEMO B EKCIIEPUMEHTAIBHIN
nepeBipill ePEeKTUBHOCTI 3aIIPOIIOHOBAHOI CUCTEMH MICIASTEKCTOBUX 3alUTaHb Y MPOLIEC]
HABYAHHA aHTJIIMCHKOI MOBH CTYCHTIB 3aKJIa/liB BUIIIOi OCBITH.

Cnucoxk BUKOPUCTAHUX JIKepeJt
1. Anderson, L. W., & Krathwohl, D. R. (Eds.). (2001). A taxonomy for learning,
teaching, and assessing: A revision of Bloom's Taxonomy of Educational Objectives.
Longman.
2. Facione, P. A. (1990). Critical thinking: A statement of expert consensus for
purposes of educational assessment and instruction. American Philosophical
Association.
3. Halpern, D. F. (2014). Thought and knowledge: An introduction to critical
thinking (5th ed.). Psychology Press.
4. Paul, R., & Elder, L. (2020). The miniature guide to critical thinking: Concepts
and tools (8th ed.). Foundation for Critical Thinking.
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CYUYACHI NIIXOIU 10 METOJIUKHA BUKJIATAHHS
YKPATHCHBKOI MOBHU TA JIITEPATYPU B YMOBAX
HOBOI YKPATHCBHKOI IIIKOJIN:
KOMIIETEHTHICHUN, TEKCTOLUEHTPUYHUHA TA
IHTETPATUBHUU ACIIEKTH

binosos Okcana

3100yBavKa BUIIO1 OCBITH MariCTepChKOIro PiBHS

31 crierianibHOCTI A4 CepeHs ocBiTa

(Ykpainceka MOBa 1 JiTEpaTypa, aHrIiiicbKa MOBA)
Kadenpa ykpaincbkoi niTepaTypu Ta )KypHATICTUKA
iMeH1 podecopa Jleonina YikanoBa

XapKiBCbKUI HAIIOHATBHUM MeJaroriyHuil yHIBepCUTET
imeni I'. C. CkoBoponu, Ykpaina

PedopmyBannsa ykpaincbkoi ocBiTH B Mexkax Konnenmii HoBoi ykpaincbkoi
KoM [3] AOKOPIHHO 3MIHIOE MapagurMy BHUKJIQJaHHS YKPAiHCbKOI MOBHM Ta
miteparypu. BignosigHo mo 3akony Yxkpainu «IIpo ocsity» (2017), JlepxkaBHOTO
cTanzapTy 6a30Boi cepeauboi ocBitr (2020) [1] Ta MOJIeTbHUX HaBYAIBHUX MPOTpaM,
METOI0 MOBHO-JIITEPATYPHOI OCBITHBOT ray3i € (GOpMyBaHHS KOMIETEHTHOTO MOBIIS 1
yuTaya, 3/[aTHOTO BUIHHO BOJIOJITH JIEPKABHOIO MOBOIO, KPUTHYHO OCMHUCIIOBATH
XYJIOXKHI Ta MEMIHI TEKCTH, pealli3oByBaTH ceOe B MOJIKYJILTYPHOMY CBITI Ta
30epiraTy HAIIOHAJIbHY 1CHTUYHICTD.

Oco051BOi akTyaabHOCTI HA0yBa€ METOJIMKA BUKJIAJAaHHS YKPAiHChKOiI MOBH Ta
JITEpaTypH B yMOBaX MOBHOMACIITAOHOI BIHU 1 TOBOEHHOTO BiHOBJICHHS. OCBITHIM
npoiiec y MNpU(POHTOBUX perioHaxX, 30KpeMa B XapKoBi, BHUMAarae He JIUIIe
3a0€3MEUeHHs] SIKICHOIO HaBYaHHS, a W [CHUXOJOrO-NEJaroriyHoi MiITPUMKH,
dbopMyBaHHS PE3WIHEHTHOCTI, PO3BUTKY EMOI[IHHOTO IHTEIEKTY Ta MIHHICHUX
opieHTUpiB yuHIB. CydacHa MeTOJMKa Ma€ IHTETpyBaTH TPAJAWLIIHI (LIOIOT1YHI
3aca/id 3 IHHOBALIMHUMH T€IarOTTYHUMHU TEXHOJIOTIIMH, TU(PPOBUMH IHCTPYMEHTAMH
1 KOMIIETEHTHICHO OPIEHTOBAHUMU MTPAKTUKAMHU.

Merta cTarTi — TEOPETUYHO OOIPYHTYBaTH Ta MPAKTUYHO OKPECIUTH CydacHi
M1AXOU 10 METOAMKYU BUKJIQ/IaHHs YKPAiHCHKOT MOBH 1 JIITEpaTypy (KOMIIETEHTHICHUH,
TEKCTOLICHTPUYHUM, AIsUIbHICHUHM, IHTETPATUBHUI), MPOAHATI3YBAaTH iX peaji3aliio B
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nipy4Hukax 1 mojenbHux mnporpamax HVYII, a Ttakoxx 3amponoHyBaTd NUISXH
MiABUIIEHHS €(EKTUBHOCTI YPOKIB B YMOBaX CY4aCHUX BUKJIMKIB.

Metoau MOCHTIKEHHS: TEOPETUYHUN aHal3 HAYKOBUX JKEpPEeN, MOPIBHIBHO-
MEeJaroriyHuii MeToJ, aHadi3 MOJCIbHUX MIporpaMm 1 MiAPYYHHKIB, y3arajlbHEHHS
NeAaroriyHoro TOCBiAY.

CyyacHa MeTO/AMKa BUKJIQJaHHS YKpPaiHCHKOI MOBH 1 JIiTepaTypu 0a3yeThCs Ha
CUHEprii KUIBKOX KIIFOUOBUX IIJIXOJIIB, 3aKPIIUIEHUX Yy HOPMATHBHUX JOKYMEHTaX
1 HAYKOBUX MpAIlIX OCTAHHIX POKIB.

KoMmnereHTHICHUI MiIXiA € NPIOPUTETHUM BEKTOPOM MOJEpHI3allili MKUIbHOI
JiTepaTypHOi ocBiTH [6; 7]. BiH opieHTOBaHMII HE Ha MepelaBaHHs TOTOBUX 3HaHb, a
Ha (OpMyBaHHS 3J]aTHOCTI Y4YHsI 3aCTOCOBYBAaTH MOBHI M JiTepaTypO3HaBUl 3HAHHS
B pEAIbHUX JKUTTEBUX CUTYyaLIsAX. 3rigHo 3 gociipkeHHsaM T. Auenko, O. Chamxyk ta
iHmMX [4; 6], KOMIETEHTHICHO OpPIEHTOBAHE BHMBYEHHS CYy4YacHOi YKpaiHCHKOi
JITEpPATypu YYHAMH PAHHBOTO MIJUIITKOBOTO BIKY CIpUsi€ (POPMYBAHHIO KIIFOUOBHX
KOMITETEHTHOCTEH: BITLHOTO BOJIOAIHHS IEPKABHOIO MOBOIO, 3JJaTHOCTI CIIJIKYBaTUCS
pIIHOIO W 1HO3EMHMMH MOBaMHM, 1HHOBAIIMHOCTI, €KOJIOT1YHOI KOMIIETEHTHOCTI, a
TaKOX MPEIMETHOI YUTAI[bKOi KOMIIETEHTHOCTI.

YuTarbky KOMIETEHTHICTh PO3TIISAIAIOTh K CKJIaJHE IHTETpaTUBHE YTBOPEHHS,
1[0 BKJIFOYAE JIITEPATYpHE UYMTAHHS (Jlajior 13 TEKCTOM, EPCOHaXaMu, aBTOPOM) Ta
iH(bopMarliiine yuTaHHs (aHami3, CTPYKTypyBaHHs, iHTeprnperaiis) [2]. [linpyunuku
yKpaiHcbkoi giteparypu nas 5-7 wimacie HYIID (aBr. T. Sluenko Tta iHmi)
JTEMOHCTPYIOTh BUCOKHHA KOMIIETEHTHICHUW TOTEHIal 3aBASKA BKIIOUYCHHIO
cydacaux TBopiB (I'. Kupma, A.Kauan, O. Caiiko Ta iHmI), $Ki JJO3BOJISIOTH
o0roBoproBaTu MpoOJieMH BIMHHU, 1IGHTUYHOCT1, €MIATIi Ta €KOJIOTYHOT CB1JIOMOCTI.

TexkcToneHTpUYHUHN MiIX1] Mepeadadac BUBYCHHS BCIX MOBHUX SIBUII] HA OCHOBI
TekcTy sik oguuuul komyHikauii (O. I'opaa, C. [Ipotonomnosa, O. ['na3oBa Ta iHml).
Y moBHO-niteparypHiit ranmy3i HYII TekcT € meHTpoM OCBITHHOTO MPOIECY: depes
HbOIO (POPMYIOTBCS MOBHI, MOBJICHHEBI, JIITEPATYpO3HABYl Ta COIIOKYJIbTYpPHI
KOMIIETEHTHOCTI. TeKcToleHTpu3M 3a0e3rnedye I1HTerpanilo yKpaiHCbKOI MOBH
1JiTepaTypu, J03BOJISIE PEaTi30BYyBaTH MDKIPEIMETHI 3B’SI3KM (3 ICTOpI€IO,
MHUCTEIITBOM, TPOMAJSHCHKOIO OCBITOI0) 1 PO3BUBAaTH BCl BUAUM MOBJICHHEBOI
JISTTBHOCTI: ayIiFOBaHHS, TOBOPIHHS, YUTAHHS, IHCHMO.

CyuacHi J0CIIKEHHS TMIKPECIIO0Th, 0 TEKCTOIEHTPUYHUHN IMiAX1]T 0COOIMBO
e(peKTUBHUN B 1HKIIFO3UBHOMY CEPEIOBHINI i y mpoiieci popMyBaHHS HaIllOHAJIBHO-
MOBJICHHEBOT ocoOucTocTi [2; 4]. BukopucranHs TEKCTIB Mpo iCTOpito YKpaiHw,
CydacHi Mojii, IpUPOy Ta POJb JIOJUHU CHOPUSE COLliani3ailii y4HIB 1 3aCBOEHHIO
JEMOKPATHYHHUX IIIHHOCTEH.

JSIbHICHUNA TIAX1A 3MILNIYE aK[EHT 3 MAaCHUBHOTO CHPUMHATTS HA aKTUBHY
HaBUYAJIbHY MISUTBHICTh Y4HS (TIPOEKTH, AOCIIKCHHS, CTBOPCHHS BJIACHUX TEKCTIB,
pOJIBOBI irpu, AUCKYycii). [HTerpaTuBHMI miaxia 3a0e3meuye MUTICHICTh CIPUHHSATTS
MOBHU 1 JIITEpaTypu, CUHEPrir0 MUCTEUTB (JiTeparypa + My3uka + oOpa3oTBopue
MHUCTEITBO), MUKIPEIMETHI 3B’S3KM W IHTErpaimiio 13 HU(GPOBUM CEPEIOBUIIIEM.
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VY MozenpHUX Mporpamax yKpaiHChKOI JIITepaTypH CIeliaibHO 3aKIaeHO TPUHIIUITH
CUCTEMATUYHOCT1, EMOIIHHOCTI, HAOYHOCT1 ¥ MIKIUCIUTILTIHAPHOCTI.

KoMrmeTreHTHICHO Opi€HTOBaHi 3aBJaHHS € OCHOBHHM IHCTPYMEHTOM peaiizailii
KOMIIETEHTHICHOTO Tiaxony [5—7/]. BoHu mnepenbauyarorh mpoOJeMHI CHUTYyaIlii,
JOCTITHUIIBKI Ta TBOPYI BUIU AISUIBHOCTI, poOOTY B rpymax, peduekcito. HaBenemo
JesIK1 PUKIIAIA KOMIIETEHTHICHO OPIEHTOBAHUX 3aBJIaHb:

— aHaJi3 XyJI0KHbOT'0 TBOPY KPi3b IPU3MY OCOOMCTOTO IOCBIY YUHS (EMMIATiiH1
3aBJAHHA);

— CTBOPEHHSI MYJbTUMEIIMHUX MPOEKTIB (IU(POBUN KOMIKC, BIICOPELECH3Is,
MOJKACT 332 TBOPOM);

— TOPIBHSUIBHUHM aHaIi3 YKPaiHCHKOTO Ta 3apyO0IKHOT'O TBOPIB (MIKKYJIbTypHA
KOMYHIKaIlisl);

— JOCHIAHUIBKI 3aBJaHHS 3 BUKOPUCTAHHSM OHJIAWH-JDKEpEN 1 KPUTHYHOI
OIIHKHU 1H(OpMAITii.

Hudporizallis OCBITM € HEBII’EMHOIO CKJIQJOBOK0 CY4YacHOI METOJUKH.
Buxopucrannas QR-konis, miardopm Padlet, Miro, Canva, Wordwall, LearningApps,
Write Comics, omJaiiH-CIIOBHUKIB 1 0101i0T€K 3HAYHO ITJBMINYE MOTHBAIIIO Ta
3a0e3nedye MoiiMoJajibHE HaBYaHHA. [HTepakTHBHI TexHOJOrli (poOoTa B rpymnax,
«MO3KOBUU MITYpM», «a)XypHa TIHIKa», «akBapiym», N1e0aTH, METOJ| MPOEKTIB)
MEePETBOPIOIOTH YPOK 13 MOHOJIOTY BUMUTEJISI HA J1aJIOT 1 CIIIBTBOPYICTb.

Oco061BO IIIHHUMHU B YMOBAaX 3MIMIAHOTO M TUCTAHIIMHOTO HaBYaHHS (1110 CTAJIO
peaTbHICTIO JJIs1 0araThb0X YKpPaiHChKUX IIKUI Mif] 9ac BiHU) € IU(pOB1 IHCTPYMEHTH
Uit (hOpMyBaIbHOTO OILIIHIOBAHHS, 3BOPOTHOrO 3B’s3Ky ¥ iHAuBimyamizaiii (Google
Classroom, Classtime, Kahoot To1o).

CyuacHa ykpaiHcbhKa jiTeparypa (TBOpH MpO BiiiHY, BHYTPIIIHE NEPEMIILICHHS,
IICHTUYHICTh, €KOJIOTII0) Ma€ TMOTY>KHHM BUXOBHHM 1 TepareBTHYHUN TOTEHITIA.
Po6oTta 3 TakMMHM TEKCTaMH JO03BOJISIE YYHSIM MPOTOBOPIOBATH CKJIAJIHI €MOIlii,
PO3BUBATH €MITaTii0, JOPMYBATH TPOMAISTHCHKY MO3UIIIO Ta TICUXOJIOTIYHY CTIHKICTb.
Yyutens aiTepaTypu B yMOBax BIMHM cTae He Jumie (pacuiitaropoM YUTAHHS, a i
BaYXJINBUM areHTOM IICUXOJIOT0-TIeIarOT1YHOI M1ATPUMKH.

OTxe, OCBITHIHM IpoIIeC y 3aKJIafax 3arajibHOi cepeIHbOi OCBiTH YKpainu 3 2022
POKY 3MIMCHIOETHCS B YMOBaX BOEHHOTo cTaHy. lle BuMmarae amamrariii METOJIUKHU:
THYYKOTO TUTAHYBaHHS, IICHXOJIOTIYHOI  Oe3mekw, jaudepeHmiaiii 3aBaaHb,
BUKOPUCTAaHHsS  TpaBMa-iHPOpPMOBaHUX  MIAXOMIB.  |HCTPYKTHBHO-METOAWYHI
pexomennanii MOH Vkpainu (2023-2025 pp.) HarojomymTh Ha BaKJIUBOCTI
MIATPUMKA €MOIIIHHOTO OJaronoiayyysi y4HiB, 30€peKeHHI MOTHUBAIlll 0 HABYAHHS
JI€P>KaBHOI MOBH Ta JITEPATYPH SIK YUHHUKIB HAI[IOHAIBHOI CTINKOCTI.

CyyacHa MeTOMKa BUKJIAIaHHs YKPAiHChKOT1 MOBH 1 JTiTeparypu B ymoBax HVYIII
IPDYHTYETBCS ~ HAa  KOMIIETEHTHICHOMY,  TEKCTOLICHTPUYHOMY,  JISJIbHICHOMY
il iHTerpaTuBHOMY migxofax. Bonum 3a0e3neuyioTh (oOpMyBaHHSA KIIOYOBHUX 1
NpPEJAMETHUX KOMIIETEHTHOCTEH, PO3BUTOK YMTAIBKOI KYJIBTYpPH, KpPUTUYHOTO
MUCJIEHHS, HAllIOHAIBHOI 1IEHTUYHOCTI Ta PE3UIILEHTHOCT] YUHIB.
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EdexTuBHa peanizallig X Mijxo/iB NOTpeOy€e: BUKOPUCTAHHS KOMITIETEHTHICHO
OpPIEHTOBAHUX 3aBJIaHb 1 CYYaCHMX XYJIOKHIX TEKCTIB; HIMPOKOr0 3aCTOCYBaHHS
U (POBUX Ta IHTEPAKTUBHUX TEXHOJIOT1H; IHTErpallii MOBH 1 JIITEPAaTypH; ypaxyBaHHs
IICUXOJIOrO-NIEArOrIYHUX ~ OCOOJIMBOCTENl YYHIB 1 BHUKIMKIB BOEHHOTO 4Hacy;
MOCTIMHOTO MPO(ECIiHOTO PO3BUTKY BUUTEIIS.

[Topanein AOCHIKEHHST JOIMUIBHO CHPSAMYBAaTH Ha PO3POOJICHHS MOJCICH
aJanTUBHOr 0, TPaBMa-1HPOPMOBAHOTO BUKJIaJJaHHS YKPAIHChKOI MOBH 1 JIITEpaTypH, a
TaKOX Ha CTBOPEHHS IHCTPYMEHTIB BHMIPIOBaHHS C(OPMOBAHOCTI YHUTAIbKOI Ta
M (ppoBOT KOMIIETEHTHOCTEW B YMOBax TpaHCpopMallii OCBITHHOTO CEpEAOBHIIIA.
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Abstract

The modern educational paradigm is undergoing radical changes against the
backdrop of digitalization, the integration of artificial intelligence technologies, and
the expansion of inclusive environments. At the center of these changes, the main
driving force is the role and professional practice of preschool teachers, who directly
influence child development from an early age. This article analyzes the theoretical and
practical foundations of the professional transformation of preschool teachers in the
contemporary educational environment. The study is theoretical-analytical in nature
and comparatively examines recent internationally accepted curriculum reforms, 21st-
century skills, and digital competence frameworks. Throughout the research, the
transition of educators working in early childhood education institutions from the
traditional role of a 'knowledge transmitter' to that of a ‘'learning facilitator' and
'technological guide' is highlighted. Particular emphasis is placed on aligning these
global frameworks with the 2022 Azerbaijan Preschool Education Curriculum
standards, utilizing Universal Design for Learning (UDL) and transformational
learning theories. In the conclusion, specific practical recommendations are put
forward for adapting global trends to the preschool education system of Azerbaijan,
modernizing professional development programs for teachers, and establishing an
innovative pedagogical ecosystem.

Keywords: preschool teacher, professional transformation, digital competence,
facilitation, early childhood education, 21st-century skills, Azerbaijan 2022
Curriculum, Universal Design for Learning.

Introduction

The dynamic socio-economic realities of the 21st century, propelled by the Fourth
Industrial Revolution (Industry 4.0) and the rapid evolution of artificial intelligence
(Al), present unprecedented demands on global educational systems. Education is no
longer perceived as a mere static mechanism for transmitting predefined knowledge
from one generation to the next; rather, it has transformed into an agile, highly adaptive
ecosystem designed to equip individuals with the capacity to continuously navigate an
ever-changing world. The initial and arguably most critical phase of this lifelong
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learning ecosystem is early childhood education. This foundational period possesses
immense weight in the overall formulation of human capital. Comprehensive regional
and global reports issued by prominent international entities (OECD, 2020; UNESCO,
2021) consistently reaffirm that high-quality education during the early years serves as
the vital crucible for an individual's subsequent academic, social, cognitive, and
emotional prosperity.

However, the realization of this educational quality relies fundamentally on the
professional preparedness, pedagogical acumen, and professional adaptability of the
frontline educators—namely, preschool teachers. For many decades, traditional
pedagogical frameworks reduced the role of the preschool teacher to that of a passive
caregiver, tasked primarily with ensuring basic physical welfare and offering highly
didactic, one-way instructions. In contrast, the modern educational environment is
heavily structured around digital transformation, comprehensive inclusivity, highly
personalized learning pathways, and differentiated instructional principles. Within
such an evolved layout, the professional transformation of preschool teachers has
ceased to be an optional or subjective choice for individual practitioners; it represents
an objective, unavoidable structural necessity for the survival and relevance of early
childhood systems.

The scientific relevance of this research stems from the fact that while the
responsibilities and operational environments of preschool teachers are transforming
at a breakneck pace worldwide, contemporary methodological literature frequently
presents the structural components of this transformation in a fragmented, unsystematic
manner. Educators are often bombarded with disconnected demands to integrate
technology, apply inclusive models, and manage complex behavioral needs without a
cohesive framework linking these dimensions to their evolving professional identity.
Therefore, the overarching objective of this study is to systematically analyze and
synthesize the core mechanisms underlying the formation of digital and innovative
competencies, evaluate successful international paradigms, and construct a
comprehensive, actionable pedagogical model tailored specifically for the early
childhood education landscape of the Republic of Azerbaijan, deeply integrated with
the national 2022 Curriculum standards.

To fully articulate the parameters characterizing the modern preschool education
environment, it is necessary to rigorously examine the strategic policy documents and
frameworks delineated by the European Commission, UNESCO, and modern
educational researchers. The contemporary instructional and nurturing process is built
upon four fundamental pillars: (1) The digital ecosystem, which involves enriching
early learning spaces with intelligent technologies, interactive displays, and structured
digital game-based learning (DGBL) tools designed for cognitive stimulation. (2)
Inclusivity and multiculturalism, mandating the absolute integration of every child-
particularly those with diverse learning needs or physical disabilities-into a unified
educational setting. (3) The deliberate cultivation of 21st-century skills, specifically
the '4Cs' (Critical Thinking, Creativity, Communication, and Collaboration) from the
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very onset of early development. (4) Evidence-based pedagogy that shifts from rigid,
teacher-centered instruction to a child-centered, inquiry-led approach.

Literature Review / Background

The professional transformation of preschool teachers is far more complex than
the mechanical acquisition of technological skills or the superficial adoption of new
classroom materials. At its core, this transformation requires a profound restructuring
of pedagogical philosophy, belief systems, and internal professional identity. To
ground this multi-layered process in rigorous theory, modern educational science relies
heavily on two foundational frameworks: Jack Mezirow's Transformative Learning
Theory and Lev Vygotsky's Socio-Cultural Development Theory, especially when
adapted to the dynamics of professional educator development.

Mezirow (2009) posits that adult learning and substantial transformation are
invariably ignited by what he defines as a 'disorienting dilemma’. The sudden,
pervasive demands of the modern digital landscape and the non-negotiable mandates
for full classroom inclusivity create precisely such a disorienting dilemma for early
childhood educators accustomed to traditional, highly structured methods. The teacher
discovers that their deeply entrenched assumptions, historical pedagogical toolkits, and
'meaning perspectives' are entirely inadequate for addressing the diverse, high-tech
realities of today's children. Through the lens of transformative learning, the educator
must engage in deep, systematic critical reflection on their own practice, engage in
collaborative professional discourse with peer communities, and subsequently
reconstruct a fluid, child-centric, and technologically integrated pedagogical
worldview.

Simultaneously, Vygotsky's (1978) seminal concept of the Zone of Proximal
Development (ZPD) provides a powerful lens when applied reflexively to the
professional growth of teachers. In this context, an individual preschool teacher may
find themselves unable to independently master highly advanced digital tools,
algorithmic logic, or the nuances of Universal Design for Learning (UDL). However,
when immersed in a supportive ecosystem characterized by targeted scaffolding-
provided by expert mentors, instructional designers, or Professional Learning
Communities (PLCs)- the educator safely traverses their professional ZPD. This
highlights that teacher transformation is fundamentally a social, collaborative
endeavor, rather than an isolated psychological event.

In evaluating the precise digital competencies required by modern educators, the
European Framework for the Digital Competence of Educators (Dig Comp Edu) serves
as the primary international benchmark (Redecker, 2017). Rather than narrowing
digital literacy down to basic operational technical skills, Dig Comp Edu provides a
sophisticated matrix consisting of six core domains: Professional Engagement, where
educators utilize digital platforms to communicate with parents, collaborate with
colleagues, and engage in continuous professional development; Digital Resources,
focusing on the ethical selection, curation, modification, and creation of visually
stimulating, age-appropriate digital assets; Teaching and Learning, which mandates the
active facilitation of technology within the classroom to amplify child agency rather
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than encourage passive consumption; Assessment, using digital portfolios and
diagnostic tools to conduct real-time, formative evaluations of a child's holistic
development; Empowering Learners, which directly leverages technology to
implement differentiated learning and maximize equity; and Facilitating Learners'
Digital Competence, ensuring that even young children begin to develop basic, safety-
conscious digital literacy and critical thinking.

To translate these competencies into active classroom practice, researchers
heavily rely on the TPACK (Technological Pedagogical Content Knowledge)
framework established by Mishra and Koehler (2006). The TPACK model
convincingly argues that true pedagogical innovation does not occur by merely
superimposing technology onto existing practices. Instead, it occurs at the complex
intersection of Content Knowledge (CK- the specific developmental domains of early
childhood), Pedagogical Knowledge (PK- the methods and theories of teaching), and
Technological Knowledge (TK). A transformed preschool teacher possesses the
specific capability to synthesize these three domains, understanding exactly how a
digital or interactive tool can illuminate a specific mathematical, linguistic, or social-
emotional concept for a diverse group of learners.

Crucially, this international theoretical landscape must be contextualized within
the structural realities of the Republic of Azerbaijan. With the implementation of the
landmark 2022 Azerbaijan Preschool Education Curriculum standards, the national
educational system has officially mandated a transition away from rigid, subject-
centered, and memory-based models toward a holistic, competence-based, and child-
centered paradigm. The 2022 curriculum sets strict benchmarks for developmental
domains including cognitive, physical, psycho-motor, social-emotional, and
speech/language development, while demanding that learning environments be
fundamentally inclusive and adaptive. Consequently, Azerbaijani preschool educators
are legally and professionally required to embody the very transformations detailed in
global literatures, rendering the synthesis of Dig Comp Edu, TPACK, and national
curriculum standards a highly urgent academic and practical pursuit.

Methodology

This study adopts a qualitative, theoretical-analytical methodology grounded in
comparative framework analysis, curriculum mapping, and systematic literature
synthesis. Given the complex nature of teacher professional identity and the rapid
evolution of educational competencies, a theoretical-analytical design allows for the
integration of macro-level global policy frameworks with micro-level national
curriculum realities. The research design is structured into three distinct operational
phases.

The first phase involved a comprehensive review and systematic synthesis of
international digital and pedagogical competence frameworks, focusing specifically on
the European Commission's Dig Comp Edu matrix (Redecker, 2017) and the TPACK
model (Mishra & Koehler, 2006). The second phase executed a detailed comparative
analysis of global early childhood models that have successfully operationalized
teacher transformation, selecting the highly autonomous Finnish Early Childhood
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Education and Care model (2018) and the socially-constructivist Reggio Emilia
approach (Edwards et al., 2011) as primary case studies. The third and final phase
performed a rigorous curriculum mapping exercise, projecting these global
competencies directly onto the regulatory mandates, developmental domains, and
institutional constraints delineated by the 2022 Azerbaijan Preschool Education
Curriculum standards. This structural mapping allowed for the identification of critical
competency gaps in current teacher preparation and the subsequent formulation of a
localized, practical operational model.

Findings / Results

The primary finding of this study indicates that the successful professional
transformation of preschool teachers requires an explicit, measurable shift in both
structural roles and operational methodologies. The traditional layout, which
dominated early childhood spaces for generations, is systematically incompatible with
the cognitive and social needs of modern learners. Through our comparative analysis,
the core dimensions of this shift have been categorized into five structural indicators:
Teacher Role, Technological Integration, Trained Methodology,
Environment/Inclusivity, and Assessment Paradigm.

Teacher Role Authoritarian; sole source of  Learning facilitator;
knowledge and structured scaffolding guide;
care. pedagogical curator.
Technological Integration  Passive, non-existent, or Pervasive, pedagogically
restricted to minimal driven; purposeful Al-
entertainment. assisted tools.

Trained Methodology Standardized, rigid, uniform  Personalized, deeply
pace; highly didactic. differentiated, play- and
inquiry-based.

Environment & Inclusivity  Selective environment; Universal Design for
minimal or isolated Learning (UDL); fully
adaptations. integrated inclusivity.

Assessment Paradigm Result-oriented, punitive, or ~ Process-oriented,
purely summative developmental, systematic
evaluations. formative assessment.

Furthermore, our findings reveal that the integration of Artificial Intelligence (Al)
in early childhood education acts as a massive catalyst for this role transformation,
yielding distinct operational impacts. First, Al enables the generation of highly
personalized learning scenarios. Rather than crafting a single lesson plan for an entire
classroom, transformed teachers leverage adaptive Al algorithms to analyze individual
children's learning paces and interests, allowing for real-time differentiation. Second,
Al provides significant methodological support and time optimization; by automating
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routine administrative documentation, tracking attendance analytics, and assisting in
the initial visualization of educational narratives (such as custom digital storybooks),
Al frees the teacher from bureaucratic fatigue, allowing them to redirect their energy
toward direct, high-value emotional interactions with the children. Third, Al-driven
educational toys and simplified, programmable robotics introduce algorithmic thinking
and foundational STEM/STEAM concepts through tangible, playful experimentation.

Crucially, the findings clarify that as Al and advanced technologies become more
pervasive, the non-automatable, socio-emotional responsibilities of the preschool
teacher expand exponentially. While an Al tool can synthesize data or generate a
customized narrative sequence, it is fundamentally incapable of providing genuine
emotional intelligence (EQ), empathy, deep psychological comfort, or unconditional
human warmth. Therefore, the transformed teacher does not compete with Al; rather,
they operate as a sophisticated 'pedagogical conductor," expertly blending digital tools
with humanistic care to foster optimal child development.

Discussion

The implications of these findings point to a profound shift in the professional
identity of early childhood educators, particularly within the current educational reform
context of Azerbaijan. When analyzed through the lens of international best practices,
such as the Finnish model and the Reggio Emilia approach, it becomes apparent that
successful teacher transformation requires a deliberate balance between institutional
autonomy and highly specialized pedagogical competencies.

In the Finnish paradigm, the cornerstone of early childhood education is a radical
commitment to play-based learning and the systematic cultivation of socio-emotional
well-being (Finnish National Agency for Education, 2018). The Finnish preschool
teacher operates not as an enforcer of state-mandated academic tasks, but as a high-
status, highly autonomous researcher who continuously conducts action research
within their own classroom. This autonomy allows them to seamlessly adapt
overarching curriculum goals to the hyper-local, real-time interests of the children.
Similarly, the Reggio Emilia approach conceptualizes the teacher as a multi-faceted
entity: a 'co-learner’ who explores the world alongside the child, a meticulous
‘documenter’ who records and visualizes the child's thought processes, and an
environmental designer who structures the physical and digital space so beautifully that
the environment itself serves as the 'third teacher' (Edwards et al., 2011). Both models
demonstrate that transforming the teacher requires moving completely away from
prescribed, top-down instruction toward an inquiry-driven model where the teacher is
empowered to co-construct knowledge.

When mapping these insights onto the 2022 Azerbaijan Preschool Education
Curriculum, several critical discussion points emerge. The Azerbaijani curriculum
explicitly mandates a transition to a competence-based model, highlighting child
autonomy, creative expression, and inclusive education. However, a significant gap
often exists between these progressive policy mandates and the deeply ingrained,
traditional practices of many practicing educators. To bridge this divide, the concept
of Universal Design for Learning (UDL) must be aggressively integrated into the
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Azerbaijani teacher's standard toolkit. By designing learning environments that offer
multiple means of engagement, representation, and action/expression, transformed
Azerbaijani teachers can effectively accommodate children with special needs
alongside their typically developing peers within the same standard classroom, fully
realizing the inclusive vision of the national curriculum. Thus, the discussion reinforces
that teacher transformation cannot occur in a vacuum; it requires a comprehensive,
supportive infrastructure that aligns national standards, university preparation, and
continuous institutional support.

Conclusion

In conclusion, the professional transformation of preschool teachers represents a
non-negotiable imperative in the modern, Al-augmented, and highly diverse
educational landscape. The transition from a traditional, authoritarian knowledge
transmitter to an agile learning facilitator, digital curator, and inclusive practitioner is
fundamental to maximizing human capital development from the earliest stages of life.
As demonstrated by this study, frameworks such as Dig Comp Edu and TPACK offer
robust pathways for redefining teacher capacity, ensuring that technological integration
directly serves pedagogical and developmental objectives. Ultimately, this
transformation is a deeply collaborative and continuous journey, requiring
synchronized advancements across national policy, professional development
structures, and institutional cultures.

To accelerate these vital transformations within the preschool education sector of
the Republic of Azerbaijan and ensure a seamless, high-fidelity alignment with the
2022 national curriculum standards, the following highly specific, actionable policy
and practical recommendations are put forward:

1. Modernization of National Continuous Professional Development (CPD)
Modules: State-sponsored in-service training programs for preschool teachers must
undergo a complete structural overhaul. The historical focus on passive, lecture-heavy
instructional methods must be entirely replaced with dynamic, workshop-based, and
case-study-driven modules. These revised programs should provide hands-on training
in the curation and creation of interactive digital resources, early childhood media
literacy, and practical strategies for early STEM/STEAM implementation.

2. Formulation of Official Guidelines for Pedagogical Al Integration: The
Ministry of Science and Education should commission a comprehensive, evidence-
based methodological handbook detailing the safe, ethical, and pedagogically sound
application of generative Al tools within early childhood environments. This guideline
must explicitly instruct teachers on how to utilize Al for administrative time-saving,
personalized narrative generation, and interactive play facilitation, while strictly
enforcing protocols to protect children's data privacy.

3. Structural Strengthening of UDL and Inclusive Competencies: To move beyond
mere theoretical compliance with inclusive education mandates, intensive practical
training in the Universal Design for Learning (UDL) framework must be delivered to
all practicing educators. Teachers must be equipped with concrete methodologies to
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design single, adaptive learning environments that naturally differentiate tasks for
children with diverse physical, cognitive, and socio-emotional profiles.

4. Establishment of Institutional Mentorship and Professional Learning
Communities (PLCs): Every preschool institution should establish formal, internal
peer-mentorship networks where digitally agile, innovative educators provide
systematic scaffolding to transitioning colleagues. Furthermore, mandatory weekly
hours should be allocated for PLCs within institutions, allowing educators to
collectively review digital portfolios, critically reflect on pedagogical challenges, and
co-design innovative lesson plans.

5. Revitalization of University-Preschool Collaborative Frameworks: Higher
education institutions, led by premier teacher preparation universities such as the
Azerbaijan State Pedagogical University (ADPU), must aggressively align their
Bachelor's and Master's degree curriculums with modern competence frameworks. The
duration, depth, and scientific rigor of clinical internships within preschools must be
substantially increased, ensuring that graduating teacher-candidates enter the
workforce not as traditional instructors, but as fully transformed, research-oriented
agents of modern pedagogical change.
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®OPMYBAHHS HOPM IU®POBOI'O ETUKETY B
YMOBAX BIZIEOKOH®EPEHIIMHOTI'O
CHLIIKYBAHHS: JIHTBOKYJIBTYPHUM TA
IMPATMATHYHUNU AHAJII3 YKPATHCBKOT'O
JIJIOBOI'O TUCKYPCY

MyHTtsH Ouiekcanap OgekcaHapoOBHY

K. QIO H., IOLIEHT

Kadenpa dinonorii Ta nepexnamy

KuiBcbkuit HaIllOHAJIBHUM YHIBEPCUTET TEXHOJIOTIN Ta Au3aiiHy, YKpaiHa

VY cywacHux ymoBax rioOamizaiii, 1udpoBizamii €KOHOMIKM Ta IIHPOKOTO
BIIPOBA/KEHHS AUCTAHIIHUX (GOopM poOOTH BiACOKOH(EPEHIIl] NepeTBOPUIIMCS Ha
OJIMH 13 MPOBIAHUX KaHaAMIB mpodeciiHol KoMyHikalii. BoHU moenHyrOTh mepeBaru
0e3IocepeIHbOr0 CIUIKYBaHHS 3 THYYKICTIO BIPTYaJbHOTO MPOCTOPY, BOJHOYAC
CTBOPIOIOYM HOB1 BUKJIMKH JJIsl ETUKETHOI KOMIIETEHII11 ydyacHUKiB. L{udpoBuii eTuker
y BIIGOKOH(MEPEHIIIAX IMOCTAa€ SK KOMIUIEKCHA CHCTEMa IMpaBWjl, IO IHTETPye
TpaauIliifHI HOPMHU YKpPAaiHCBKOTO JIJIOBOTO CHUIKYBaHHS 3  OCOOJHUBOCTSIMU
OMOCEPENIKOBAHOI TEXHOJOTIAME B3aeMofil. Moro noTpuMaHHsS Ge3IOcepeIHb0
BIUIMBAa€ Ha ()OPMYBaHHS MEPIIOrO0 BPaKEHHS, PIBEHb JOBIPM MK Y4YaCHUKaMH,
€(EeKTUBHICTb IPUIHATTS PIIEHb TA 3arajibHUN PE3YNbTAT JIJIOBOI B3a€EMOII.

VYKpaiHCbKUW JUIOBUH  JAUCKYPC TPAIUIIIAHO XapaKTepus3yeTbes OajgaHCOM
(GOpMaNbHOCTI Ta HAIIOHAJIbHOI KOMYHIKAaTUBHOI TEIJIOTH. Y BIPTyaJlbHOMY
cepenoBHUIl Ilell OanaHc mOTpedye O0cCOOIMBOI yBarW, OCKUIBKH OOMEXEHICTh
HeBepOAIbHUX CUTHAIIB, TEXHIUHI MEPEIIKOIN Ta BIACYTHICTh (DI3UYHOT MIPUCYTHOCTI
MOKYTh MPU3BOJUTH 10 HETIOPO3YMIHb 1 CHOTBOPEHOTO CIPUNHATTS KOMYHIKAHTA.

Oco0nvBe 3HaueHHS B yMOBaxX BiJleOKOH(epeHIiii Ha0yBalOTh HEBEpOaJbHI
CUTHaJM, siKI B IU(poBoMy ¢dopMaTi HaOyBarOTh HOBUX (YHKII 1 BHMararTh
CB1JIOMOTO KOHTPOJIT0. BisdyanbHa npe3eHTalis ydacHUKa TOUYNHAETHCS 1€ JI0 TEPIIIOTO
CJIOBa: BMOIp JJIOBOrO OJATY, MpaBWIbHA IOCTAaBa, HANMPSIMOK MOIJISAY Ta MIMiKa
CYTTE€BO BIUTMBAIOTh Ha (POPMYBaHHS MEpIIOro BpaxkeHHs. [linTpumaHHS 30pOBOTO
KOHTaKTy 3 KaMepolo (a He 3 €KpaHOM) € KIIFOUOBUM €JIEMEHTOM, IO IMITY€ >KUBUNA
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30pOBUI KOHTAKT 1 JEMOHCTpPY€E yBary Ta mpictb. [locwmiiika, momMipHa >KeCTUKY SIS
Ta BIIKpPUTa TOCTaBa CHPUSIIOTH IMepeaayl HalloHaIbHOI KOMYHIKATUBHOI TEIUIOTH,
XapaKTepHOI I YKPaiHCHKOTO JIOBOTO CTUI0. BomHovac HaaMipHa sKECTUKYIISIIS,
MOCTIHE BIABENCHHS MOy, CYTYJNICTh UM XaOTHUHI PyXH MOXKYTh CTBOPIOBATH
Bpa)KE€HHS HEBIIEBHEHOCTI1, HenmpodecioHanizMy ado He3alliKaBICHOCTI.

BaxxnuBuMm acmnekToM € KOHTpOJdb (OHY Ta OCBITICHHS: HEUTpalbHUM,
ynopsigkoBaHuii (oH 0e3 CTOPOHHIX 00’€KTIB 1 PIBHOMIPHE OCBITJICHHS O0JIMYYs
M1IKPECTIOITh TPO(ECIMHICTE 1 TOBary 0 CHiBPO3MOBHUKIB. Y TOM K€ 4ac TEXHIYHI
€JIEMEHTH, TakKl $K SKICTb 300pa)K€HHS, CTAOUIbHICTh I1HTEPHET-3’€HAHHA Ta
CBO€YaCHE BBIMKHEHHS/BUMKHEHHSI KaMEpH, TaKOXK CIPUHMAIOThCS SIK HEBepOaslbHI
MapKepH OpraHi30BaHOCTI Ta BIAMOBIAAIBHOCTI. Y MDKKYJbTYPHOMY CHIUJIKYBaHHI
BapTO BPaxOBYBaTH, IO B JEAKHX KyJbTypax TPUBAIHMHA 30pPOBHUN KOHTAKT MOXKE
CIpHUIMATHUCS SIK THCK, TOJ1 SIK B YKPaiHChKOMY KOHTEKCTI BIH TPAIUIIHHO CBIAYUTH
PO LIUPICTH 1 3aL1KABIEHICTb.

[TinroroBumii eTan Bigirpace BU3HAYAIbHY POJIb: YYACHUKH MIOBUHHI 3a0€3M1€UYNTH
SKICHE TEXHIYHE OCHAIIICHHs, 00paTh HelTpanbHe podeciiiHe cepeIoBHIIe, T010aTH
PO BIAMOBITHE OCBITIIEHHS Ta JAUTOBY 30BHINIHICTh. Bubip QoHy, pakypcy kamepu Ta
3arajgpHOl BI3yalbHOI MpE3CHTAIlll CTa€ HEBIA €MHOI0 YacTHHOIO MPodeciiHOro
IMIJKY, OCKUIBKM 4YacTO (OpMye Iepllie Bpa)K€HHs II€ O MOYaTKy MOBIJIEHHEBOL
B3aEMOJIII.

Ha erani iHilitOBaHHS CIIJIKYBaHHS PEKOMEHAY€ThCSI BUKOPUCTOBYBATH BBIWIMBI
dbopmynu mnpuBiTanHs («/{oOpuit neHp, MmaHOBHI Kojern», «BembMmuianoBHi
MapTHEPH Ta YYACHUKU 3YCTPIdi») Ta YITKY CAMOIIPE3CHTAIli10, [0 BKJIFOYAE TIPI3BUIILE,
nocaay Ta oprasizauito. I[IpuBepHeHHsI yBaru Mae 3A1MCHIOBaTHCS AENIKaTHO — 3a
nornomororo ¢yHkuii «[ligHsSTH pyKy», MOBIIOMJIEHHS B YaTi a00 KOPEKTHUX
BepOaJbHUX KOHCTPYKIIIHM Ha KinTanT «Bubaure, 110 BTpy4arocs», «Jl03BoibTe 101aTH
KUTBKa CIIIB I[0/I0 IbOTO MUTAHHS Ui «SIKII0 JO3BOJIUTE, XOTIB OM TPOKOMEHTYBATH.
Ilin yac xoH]epeHIii BaXIWBO JOTPUMYBATHUCA JUCHUILIIHM  MiKpodoHa,
MIATPUMYBATH BI3yaJIbHUIA KOHTAKT 13 KAMEPOIO, KOHTPOJIIOBATH MOBY T1J1a Ta YHUKATH
0araTo3agayHoCTi, IKa MOKe OyTH PO3I[IHEHA SK HEeToBara Jio 1HIIUX YYaCHHUKIB.

Oco0nuBOi yBarm BUMarae eram 3aBepuieHHs BineokoHpepenuii. Kopekthe
MIPOIIIAHHS 3 BUCJIOBJICHHSIM TOJSKKA Ta KOHCTPYKTUBHUMHU ToOaxkaHHsAMU («[lsKyro
BCIM 3a 3MICTOBHY JUCKYCito. baxkaro miigHo1 peani3allii 10CITHYTHX JOMOBJICHOCTEH
1 HOBUX TIpo(eciiHUX YCHiXiB») crpuse 30€peKeHHIO MO3UTUBHUX JIIJIOBUX BITHOCHH
1 hopmye cnpusitivuBe micisgcMak. [licist 3ycTpiyui 6akaHOIO € BIAIPaBKa MPOTOKOITY
a00 KIJIFOUOBHUX PIllIEHb, II0 JEMOHCTPYE OPraHi30BaHICTh 1 IOBAry JI0 4acy KOJIer.

[TopymienHss HopM 1TU(DPOBOTO ETHKETY — TaKl K TPUBajia BIACYTHICTh KaMepH,
HEKOpeKTHUM  (GoH, Ppi3Ki nepepuBaHHs 0e€3  MONEpeKEHHS, HaaMipHa
He(hOpMaNBHICT, 200 TEXHIYHA HETOTOBHICTh — YacTO MPHU3BOMAATH 10 3HIKCHHS
JIOBIPH, TOTIPIICHHS IMIJUKYy Ta HaBITh 3rOPTaHHS IMEPCICKTUBHUX KOHTAKTIB. Y
MDKKYJIBTYPHOMY KOHTEKCTI 1 TOPYUIEHHS MOXYTh IIOCWJIIOBATHUCS 4Yepe3
BIIMIHHOCTI B KOMYHIKaTUBHHMX TPAIUIIIAX, TOMY OCOOJMBO BAKIMUBUM € PO3BUTOK
MparMaTUYHOI THYYKOCTI Ta KyJIbTYpHOT UyTJIUBOCTI.
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dopmMyBaHHS HUPPOBOT €TUKETHOT KOMIETEHIIT CTY/ICHTIB 1 (paxiBIliB TOBUHHO
3MIICHIOBATUCS CUCTEMHO B paMKax KypCiB J1JI0BOi YKpPaiHCbKOI MOBH, PUTOPHUKH,
MDKKYJIBTYPHOT KOMYHIKAIlli Ta MHPPOBUX KOMYHiKalii. EdpekTuBHUMU MeTOIaMu €
aHaji3 aBTCHTHMYHHMX BIJEO3aMKCIB, POJIbOBI ITPH, BIIEOTPEHIHTH 3 peduiekciero,
CUMYJISILIT peajbHUX Oi3Hec-3yCcTpiueld Ta MIKKYJIbTYpPHI MOpPIBHSJIBHI 3aBIaHHS.
Takuii KOMIUIEKCHUHN MM1IX17] JO3BOJISIE HE JIMIIE ONTAaHOBYBATH HOPMATUBHI ()OPMYIIH,
a i pO3BUBATHU 3[]aTHICTh a/1alTYBATH KOMYHIKaTUBHY MOBEAIHKY 10 PI3HUX (POPMATIB,
CTaTyCiB 1 KyJIbTYPHUX KOHTEKCTIB.

Otrxe, UMGPOBUI €TUKET Yy BiICOKOH(EPEHLISIX € Ba)XJIHMBOKI CKJIaJ0BOIO
cygacHoi TpodeciiiHoi KoMIeTeHTHOCTi. MOro cBizoMe OIAHYBaHHS CIIPHSE
e(eKTUBHIN ydYacTi yKpaiHChbKUX (DaxiBI[iB Yy MDKHApOJIHOMY A1JIOBOMY MPOCTOPI,
3MIILTHEHHIO IIO3UTUBHOIO IMIIDKY Ykpainu Ta 1JBULLEHHIO
KOHKYPEHTOCIPOMOKHOCTI HalllOHATBLHOTO 013HECY B yMOBaX IU(PPOBOT EKOHOMIKH.
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TOLOBO QRUPU ANLAYISI VO ONUN FOALIYYOTI

Kamals Rafiq qiz1 Quliyeva
Azarbaycan Dovlst Pedaqoji Universiteti,
pedagogika tzrs falsofa doktoru, bas miiallim

Xulasa

Elmi mogalads ilkin olarag teloba s6ziiniin mahiyyst vo mozmununa aydinliq
getirilib. Kollektiv va kollektiv tglin saciyyavi olan slamatlor izo ¢ixarilib. Talobalorin
bir qrupda fordi olaraq inkisafinin empirik gostoricilorinin ifads torzlori, tolobo
kollektivinin 6zalliklori saciyyslondirilmisdir. Kollektivin maqgsadi, ictimai hadoflori
mUayyan olunmusdur. Komanda {izvlori arasindaki masul asililiq miinasibatlori, hom do
bu magsad va faaliyyatlo olagodar yaranan hiss va duygulari, toassiiratlari, fikir birliyi
oks olunmusgdur. Kollektivin idaraetma orqanlar1 haqqinda genis molumat verilmisdir.

Elmi arasdirmalarda ford vo komanda arasinda slagslorin inkisafi ti¢lin ti¢ imumi
model vo onlarin forqli xususiyyatlori arasdirilmigsdir. Bu baximdan gonclik yasi
dovriiniin inkigaf istigamatlori misyyan olunmusdur.

Acar sozlar: toloba, komanda, ali tahsil, ganclik yasi, qrup, ictimai
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GIRIS

Insan faaliyyati Gziinomoxsus bir qurulusa malikdir. Burada motiv vo moagsad
faaliyyatin asas qurulusunu yaradir. Faaliyyat badonin ehtiyaclarinin 6danilmasine birbasa
tosir gostorir. Aktuallagdirilmis ehtiyac kimi ¢ixis edir. Motivlor ehtiyaclarla six baghdir.
Motivlar ehtiyaclara asaslanir. Motiv, insan1 miiayyan bir pesoya Vo ya pesoya sOv( edan
glicdur. Miayyan vaxtlarda motiv hadaf, hadaf iso motiv ola bilar. Bir insan1 harokoto
kecirmaya s6vq edan bir ehtiyacdir. Talob, insanin bir seys ehtiyacidir. Ancaq bu ehtiyac,
muUayyon bir voziyyotdo uygun bir ehtiyac halina golir, basqa sozlo, bir insan U¢ln
mustasna, hayati 6nom dasiyir. Soxsiyyatin formalasmasi prosesi vasitali xarakter dasiyir.
Ford, ictimai munasibatlori 6z-0zlino deyil, ancaq 0zUnin aktiv foaliyyati vasitossilo
monimsayir.Bu noqteyi-nazardan foaaliyyat soxsiyyatin formalasmasinin asas sartlorindon
biri kimi giymotlondirilmolidir. Is vo ya amolin, mogsadin psixoloji mahiyystini basa
diismok ¢tn faaliyyat kateqoriyasindan ¢ixis etmok lazimdir. Ciinki horakat, is, magsad,
motiv va s. faaliyyatin torkib hissalorini toskil edir. Insan aktiv varliqdir. Aktiv olaraq otraf
miihito, tobiota tasir géstarir va onu doyisdirarak 6ziinii doyisdirir. insanla tobist arasindaki
bu aktiv garsiligh faaliyyato faaliyyat deyilir. Bu miiddstds insan subyekt kimi ¢ixis edir,
ehtiyaclarimi tomin edir, moagsadyonlii sokildo obyekts tosir gostorir. Odur ki, foaliyyat
homisa bu hodoaflar tarafindan idars olunan bir insanin stiurlu mogsadlori asasinda hoyata
kecirilir. Bu cohoti nozors alaraq psixoloji adabiyyat foaliyyato asagidaki kimi torif verir:
“foaliyyot insanin gqavranilan hodoflori ilo idaro olunan daxili (zehni) vo xarici (fiziki)
faaliyyatdir” ( Seyidov, Homzoyev, 2007, soh.6). Toloba 6z foaliyyati zamani1 nainki
fiziki, psixoloji va s. baximmdan, ham da sosial baximdan inkisaf edir. Ona goéro do onun
inkisafi he¢ do yalmiz otraf alomlo, otraf mduhitlo deyil, eyni zamanda Umumilikda
comiyyatlo qarsihigli faaliyystdo tozahir edir. RUixsara Oliyeva belo hesab edir Ki,
Saxsiyyatin foaliyyatinin 6zlinomoxsus strukturu vardir. Bu zaman motiv vo magsad
foaliyyatin baslica strukturunu meydana gatirir. Motiv vo mogsad foalligda bilavasito
organizmin talobatinin 6donilmasinds ifads olunur vo aktualliq dastyan tolobat kimi 6zUn0
gOstorir. “Soxsiyyatin, 0 clmoalodan tolobanin faaliyyatindo mogsad foaliyyoatin son
naticasini muoyyan edir” (Osgarov, 2000, soh. 21).

“Student”-latin s6zii olub, azmls isloyan, moasgul olan, biliklors sahib olan monasini
verir. “Toaloba” - arab s6zudur, “talib” in cam formasidir. Azarbaycan dilinds tok kimi
Istifada edilir, “tolob edon” monasm verir. Kollektiv sozii latincadan, ‘kollektivus”
sOzlindon gotiiriilmiisdiir. Kollektiv yiiksok doracado mitosokkil bir qrupdur. R.
Hiiseynzada vo M. Ismayilova yazir: “Kollektiv latinca toplanmis séziindan olub, ¢oxlug,
qrup adamlarin birliyi monasin1 verir. Kollektiv {iglin saciyyavi alamat coxluqgdur,
grupdur, insan birliyidir” (Hiiseynzada, ismayilova. 2012, sah.403). Psixologlar bir grupa
tarixon muoyyan bir comiyyotdo maraglari, sorvatlori vo davranig normalarini boliismiis
nisbaton sabit bir qrup deyirlor. Har qrupda insanlar bir-biri ilo va bitévlikds comiyyatlo
qarsiligh alage qururlar. Bir qrup qurulusa sahib kompleks bir sistemdir. Qrup tizvlori
uygun norma va dayarlori gobul edirlor. Qrup Uzvlori tadricon ortaqliq hissini inkisaf
etdirirlor - biz. Qrup Uzvlari bir-birini tantyir vo sevinc vo kadar igindo yagamaga baslayir.
Qrupun har bir tizvii biitiin iglor tglin masuliyyat vo vazifs duygusuna malikdir. Belaliklo,
qrup faaliyyat géstormaya baslayir vo mahiyyat etibarilo formalasir. O. ©fondi geyd edir:
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“Toaloba grupu kicik gruplardan biridir. Kicik grupun bir hissasi olaraq, telobalor bir
tapsirig1 yerina yetirmok Uciin bir araya galir va bir-biri ilo birbasa soxsi tomasda olurlar.
Bu kicik bir grup tolobs tigiin xtisusi bir isaradir” (©fondi, 2010, soh. 105).

Tadgigat

Z Miisliimov yazir:” Taloba ictimai hoyatda mdvcud olan tacriibays yiyslondikdo,
0, manavi baximdan soxsiyyato ¢evrilir. Homin inkisaf 6ziinii kamiyyat alamatlarinin
toplanmasi va onlarin keyfiyyot alamatlorina ¢evrilmasi soklindo gostarir ki, bu da
xarici  vo daxili sort vo amillorin tasirino oasason tokmillagir, hom do
murokkablogir”(Miisliimov, 1996, soh.42-47).

Taloba soxsiyyatinin manavi cohotdon inkisafi vo tosokkiilii bir proses kimi ayri-
ayriligda, lakin eyni zamanda hom do bir-biri ilo bagli vo qarsiligh slagods olan
marhalalarls tozahur edir.

Moanavi tarbiya Gizro moagsadyonlii, ardicil, fasilasiz va sistemli is, tobii ki, taloba
soxsiyyatinin tosokklliinds son doraca boyik komok gostarir. Toloba bu yaslarda
dostluga daha artiq toloblorlo yanasir. Moanovi dayarlors yiyslonmis oglan, yaxud qiz
0z loyagatini uca tutur, Votona sadagot vo mohabbatini konkret amoallari ilo stibuta
yetirmoys hazir olur. Toalobalorin hoyatinda sosial-igtisadi sortlor, comiyystdo 6ncul
olan oxlaqgi ideyalar, prinsip vo ideallar, davranig qaydalari, manavi ananalor, yaxud
moaisotdoki dayarlor, ictimai vo soxsi monavi foaliyyst boyiik rol oynayir. Sadalananlar
soXslyyatin inkisafin1 miioyyon edir.

Talabalorin bir qrupda fordi olaraq inkisafinin empirik gostoricilori bu cir ifado
edilo bilar:

- grup manasibatlori;

- grupda formalagmis davranig normalar1 (forma vo mazmun);

- grupun manavi dayarlori (qurulusu vo mazmunu);

- grup torafindon qgiymatlondirilon tolobonin soxsi keyfiyyatlori  (tolobo
foaliyyatinin prestijli xtsusiyyatlori);

- grupun ictimai rayinin talobanin davranisina tasir mexanizmi;

- grup ananalari vo onlarm tolobalorin monaviyyatina tasiri;

- grup daxilindaki miinaqisa vaziyyatlorinin sabablori; kigik moktob qruplarinin
Umumi tohsil xtsusi moktablarinin elmi, tadris, sosial, madani hayatinda istiraki (asas
foaliyyat formasi)

- grup foaliyyatin ayri-ayri formalarinda (dostlug, ssmimiyyat, rogbat, antipatiya,
miinaqisolor va S.) talobalorin qarsiligh alagesinin xarakteri.

R.Huseynzado vo M.Ismayilova komandanin ¢ox vacib Xususiyyatloro malik
olduguna inanirlar. Bunlar komandadaki “psixoloji miihiti, komanda tizvlori arasindaki
munasibatlori oks etdiron xususiyyatlordir. Bu xususiyyatlordan biri do komanda birliyi
vo miitasokkillikdir’ (Hiiseynzado, Ismayilova, 2012, sah. 395).

Yaxst koordinasiyali bir komandada qarsiliqli yardim, qarsiligh masuliyyat,
xeyirxahliq, saglam tongid, 6zlndtongid vo rogabst 0zlnl gostorir. Bu qruplardaki
minasibatlor sistemi ictimai vo 6zol monafelorin uygun bir saviyyads slagolondirilmasi
Ilo miiayyan edilir. O. ©fondi geyd edir: “Komanda bir comiyyatin bir hissasi olan va ortaq
foaliyyatlorin imumi hodoflorina tabe olan bir qrup insanlardir. Bir qrup tzvlorini
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comiyyato fayda gatiron foaliyyatlor otrafinda birlogdira bilirsa, bu grupun kollektiv olaraq
formalasdig1 vo mosalon, usaglar, talobalor, idman, amoak, harbi va digoar gruplar1 shato
etmosi demokdir” (Ofandi, 2010, soh.112). O. ©fondi komandanin asas xususiyyatlorinin
toloba komandasina da aid olduguna inanir. Bu simptomlara asagidakilardir:

- komanda Ugun sosial shomiyyatli vozifalorin qoyulmas;

- Umumi birgo faaliyyatlor;

- komanda Uzvlori arasinda qarsiligl asililig;

- salahiyyatli is¢ilorin mévcudlugu;

- komandada psixoloji ab-hava yaratmag;

- komandada qarsiliqli anlagma;

- soxsi va ictimai maraglar kollektivds uygun olmalidir ( ©fandi, 2010, soh.112).

Toloba kollektivi, ictimai shomiyyat kasb edon Umumi bir moagsad ugrunda
birlikdo mubarizo aparan, imumi segkili organlara sahib olan, qarsiliqlt asililig,
masuliyyati vo monolitliyi ilo secilon va biitlin Gzvlarinin hiiquqlar1 barabar sokilda
gorunan bir grupdur. R.Hiiseynzads vo M.Ismayilova talobo kollektivinin 6zalliklarini
saciyyalondirdilor:” GUmumi ictimai shomiyyato malik bir magsadin goyulmasi, bu
maqsada ¢atmagq tglin birgs faaliyyat, kollektiv tizvlori arasinda masuliyyatli garsiligl
asililig, tmumi secilmis idaroetmo orqanlarinin yaradilmasi” (Hiiseynzado,
Ismayilova, 2012, soh. 397).

Bildiyiniz kimi, hor gqrupun hadoflori var. Kollektivin mogsadi ictimai hadofloro
uygun oldugundan comiyyat va dvlat onu qoruyur, ¢linki dovlatin konstitusiyasina va
qanunlarina zidd deyil. Insanlar birgo saylorlo mioyyan hodoflors tez catmaq tgin
komandalarda birlasirlor. Bunun tgtin har bir komanda izvi, naticalorina gors yiksak
fordi moasuliyyatlo birge foaliyyatlordo foal istirak etmoalidir. Komanda Uzvlori
arasindaki1 masul asililiq miinasibatlori tokco magsad va faaliyyatin birliyini deyil, hom
do bu moagsad vo foaliyyatlo olagodar yaranan hiss vo duygulari, tosssiiratlar, fikir
birliyini oks etdirir. Komanda demokratik minasibatlori inkisaf etdirir. Kollektivin
idaroetmo orqganlari birbasa vo agiq seckilar yolu ilo an niifuzlu Gzvlsrindon formalasir.

Elmi arasdirmalarda ford vo komanda arasinda alagalorin inkisafi {i¢iin ti¢ imumi
model movcuddur. Model 1-a gora ford tobii vo konillu olaraq kollektivin taloblorine
tabe ola bilor vo xarici quvve olaragq kollektiva glizostlor eda bilor, mustagilliyini
qorumaga calisaraq, gorlindiiyli kimi ona itast eds bilor. Bir insan bir komandaya
qosulmaq istoyirsa, komandanmn doyorlorino meylli oldugda onlar1 gobul edir.
Kollektiv insan hoyatinin normalarina, dayarlorina vo ananolorins tabe olur. Model 2-
do hadisoalor ayri-ayri yollarla bas vera bilor:

1) Soxs komandanin talablorine aydin sokildo amal edir, lakin daxili mastaqilliyini
qoruyur.

2) Soxsiyyat migavimot gOstorir, qarsidurmaya girir. Fordin komandaya
uygunlagsma motivlori, normalart vo doyorlori forglidir. Bu cur hallarda tolobs
komandanin norma va dayarlorini yalniz xaricdon gobul edir, ondan gozlonilan rayini va
komandanin miixtalif vaziyyatlords gobul etdiyi imumi gaydalara uygun olaraq ifado
edir. Ancaq tolobs komandanin iginda, komandanin xaricindadir vo mithakima edir vo
forqli diistiniir. Bu miivaqqeti bir vaziyyatdir. 11l modelo gdro ford vo kollektiv
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arasindaki miinasibatdo fordlorin kollektivi tabedir. Belaliklo, yaradici bir insan, soXsi
tocriibasi bu vo ya digar sobabdon komanda Uzvlori Ggun colbedici ola bilar. Bu
calbedicilik asason soxsiyyat xtsusiyyatlorine, geyri-adi mihakimalora vo harokatlors
gOradir. Bu voziyyatda kollektivin sosial tacriibasi doyiso bilor. Bu proses ikili xarakter
dasiyir vo hom komandanin, hom do komandanmn &ziinliin sosial tocriibasinin
zonginlosmasina va zaiflomasina sobab ola bilor.S6zligedon bu modellor soxsiyyatlarin
fordin horakoat vo davranig motivlarinin mexanizmlarini bilmokls yaxinlagsmaq lazimdir.

Toloba soxsiyyatinae sadaco moanavi tarbiyanin obyekti kimi baxmag olmaz. Yadda
saxlamaq lazimdir ki, toloba soxsiyyati sosialdir. O, formalasma obyektindon ibarat
olub hamisos faaldir. Belo olan tagdirdo demoak olar ki, taloba soxsiyyati hom da ictimai
miinasibatlorin subyektidir. insan 6z siiurunda manovi ideya vo anlayislari, qayda vo
normalar1  oks etdirorok obyektiv mdinasibatloro foal surstdo qosularaq,
moanimsadiklorine va 6ziiniin yaratdiglarina subyektiv miinasibata yiyalonir. Tolobalik
illori ilk gonclik dovrine, gonclik yasi dovriiniin baslangicina tosadiif edir. Bu yas
dovrini neca saciyyalondirmak olar? Malum oldugu kimi, har bir yas dévriinds inkisaf
3 istigamoatdo gedir:

a) anatomik-fizioloji inkisaf;

b) psixoloji inkisaf;

c) intellektual-manavi inkisaf.

Bu baximdan gonclik yasi1 dovriinii nazardon kegirok:

Biitiin bunlar1 nozors alarag, telobani miiayyan yasda olan insan va soxsiyyat kimi
3 baximdan saciyyoalondira bilorik:

1.Sosial cohot. Bu cohot oglan vo qizlarin miioyyan millats, qrupa mansub
olmasindan irali golon ictimai minasibatlorin va olamatlorin iradasi kimi 6zuni
gostorir. Sosial cohatin toloba soxsiyyatindo 6z oksini tapmasini bununla izah etmok
olar ki, toloba sosial qrupuna daxildir. Orta ixtisas tohsili sisteminda Gyroanan, tahsil
alan, yuksok ixtisasa yiyalonon soxs vozifasini dasiynr.

2.Pedaqoji-psixoloji cohat. Bu cohot psixi proseslorin, psixi hallarin, psixi
xassalarinin va saxsiyyatin tohsilinin vahdatindan ibaratdir. Psixi xassalarin rolu xususi
geyd olunmalidir. Bu psixi xassalora soxsiyyatin (0 ciimladan, toloba soxsiyyatinin)
xarakteri, temperamenti, maragq vo meyli, gabiliyyatlori vo s. aid etmok mumkindur.
Yadda saxlamaq lazimdir ki, mahz homin xassalor psixi proseslorin, psixi hallarn va
psixi qrumlarin tozahiirlinii sortlondirir. Bu va ya diger toloba 0yronma obyekti kimi
gOturuldikds onun psixi voxziyyati va psixi proseslori hokmoan nazardan kegirilmalidir.

3. Bioloji cohot. Ali sinir sisteminin foaliyystini, organizmin qurulusunu,
analizatorlarin qurulusunu, instinktlori, sortsiz reflekslori, fiziki qlvvani, sifat
cizgilorini, darinin va gozlorin rangini, boyu va s. torkib hissalorini 6zlinds birlosdirir.
Bioloji cohat irsi amillarls baghidir vo insana anadangslmo verilmis imkanlara uygun
sokildo gabagcadan mioayyan edilir. Bu vaxt, tobii ki, hayat soraitinin rolunu da
nozordon qagirmaq olmaz. Bu cohot muhitin tasirine do moruz galir vo malum
hidudlarda dayisikliklarlo miisayist olunur.
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Toloba kollektivi - 6ziniin nimayandalorine minasibatds torbiya subyektidir.
Talobs kontingentinin inkisafinin texnoloji marhalolori bunlardir:

- Tolobo gruplarinda masuliyyatlorin uygun olmayan bolgiisii.

- Ayri-ayri ictimai vo 0zUndidars organlarmin arsayas gotirilmasi marhalasi.

- Toloba gruplarinda hesabatlarin toskil edilmasi marhalasi.

Natica

Toaloba heyatinin daim boylmasini tamin etmok. Komanda giclinin an vacib
amillarindan biri daim daha da murokkablason va sosial baximdan shomiyyat kasb edan,
onlar1 hall etmok i¢lin islomoyan, daim iraliloyan va iraliloyan hadaflorin
muoayyonlosdirilmasidir. Bir komandanin hayatinda bir yerde dayanmag mimkdin deyil.
Yeni vazifalorlo garsilasmayan kollektiv zoiflomoya va par¢alanmaga mohkumdur.

Talobo kollektivlorindo ononalorin  yaradilmasi (bir sozlo, tohsil ocaqlar).
Ononalor  komandanin  dagilmasina, ayri-ayri  tolobo  komandalarinda = vo
universitetlordo stiurlu intizam, koniilli tabecilik tomin etmoasino imkan vermir,
universitet hoyatina duygular, giimrahliq, gozollik, nikbinlik boxs edir. Tolobo
komandalar1 vo orta ixtisas sistemi iscilori. ilk komandalarmm orta ixtisas tohsili
muassisalorinin ig¢ilori ilo  uzunmuddstli vo Umumi moaqgsadlor Uglin ortaq
faaliyyatlorini tomin edilmalidir.

Taloba kollektivina pedaqoji rohbarlik. Taloba gruplarma miistaqillik vo tosobbis
gostormoklo  barabor, moktablilorin  0zUndidaro  hiququnu  mohdudlagdirmayan
diistiniilmiis pedaqoji lider do olmalidir. Hor bir orta ixtisas tohsili morkazinin pedaqoji
markazi olmalidir. Talabs torafindon bu va ya digar davranis niimunasing yiyslonmoya
zahiri cohd o vaxt misbat naticalonar ki, prosesin 6zu, yaxud son moagsad ondan &trii soxXsi
ohomiyyat rolunu oynasin, agids vo praktik foaliyyat vahdat toskil etsin. Toaloba gonclarin
monavi muhakimalorinds do fordi farglora rast galinir. Onlardan bazilori bir-birlarine
tamamilo zidd olur. Bu tipli mihakimoalori iki grupa bélmok mimkindr: bozilorinds
tofokkdir hissi istigamatlo (yani oglanlar vo qizlar zahiron diqgati gokon cohatlora gors,
onlar1 asas tutarag Umumilosdirmo aparir, yaxud soraitdon ¢ixis edorok Umumilosdirir),
alagadardir. O soxsi monavi cohatdon inkisaf etmis hesab etmok olar ki, mioyyan yas
morhalasinds (masalon, gonclik yasinda) elo inkisaf soviyyasine catir ki, 6z davranisini
idars edir vo bu zaman 0z roftarini, horokatini giymotlondira bilir. Orta moaktab illorinds
muxtolif yas qruplarinda sagirdlorin 6z davranislarini idaro etmasi onlarin davranislart
comiyyatin va tohsil aldiglart kollektivin talablorine uygun galss do mixtalifdir.

9dabiyyat:
1. Ofondi, O (2010).Ali moktob pedaqogikasi kursu iizro mihazirolor. iqtisad
Universiteti, 152 soh.
2. Osgorov, 1. B (2000). Horbi-votonporvorlik torbiyssinin osaslari. Maarif
nosriyyati, 152 sah.
3. Huseynzads, R, Ismayilova, M (2012).Tarbiys isi vo onun metodikasi. ADPU,
2012, 430 soh.
4. Mdaslimov, Z.( 1996). Pedaqoji tomayilli ali moaktob tolobalorinin monavi
torbiyasi. Sorg-Qarb, 1996, 87 soh.
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Summary

The scientific article initially clarified the essence and content of the word student.
The signs characteristic of the collective and the collective were revealed. The ways of
expressing empirical indicators of the individual development of students in a group,
the peculiarities of the student collective were characterized. The goal and social goals
of the collective were determined. The responsible dependence relations between the
team members, as well as the feelings and emotions, impressions, and consensus
arising in connection with this goal and activity were reflected. Extensive information
was provided about the management bodies of the collective.

In scientific research, three general models for the development of relations
between the individual and the team and their different characteristics were examined.
In this regard, the development directions of the youth period were determined.

Keywords: student, team, higher education, youth, group, social

AZORBAYCAN ALI TOHSIL SISTEMINDO
KEYFIYYOTIN DOYORLONDIRILMOSI
ISTIQAMOTLORI

Odyubova Sevinc 9li

Azarbaycan Dovlst Pedaqoji

Universiteti,

Umumi tarix vo tarixin todrisi texnologiyasi kafedrasi
muallim

Xulasa
Elmi mogalods ilkin olarag Boloniya Boyannamasi, Azorbaycan Respublikasinin
ali tohsil miassisalorinin Avropa tohsil mokanina inteqrasiyasi ilo bagli bazi tadbirlor
haqqinda, saroncamlar, ganun vo konsepsiyalar g6zénina gotirilmisdir. Tohsildo
keyfiyyot anlayisi, onun mozmunu Vo oasas gostoricilori hagqinda genis molumat
verilmisdir. Ali tohsilin hoyata kecgirilmasinda vo keyfiyyatin tomin edilmasinds bir-

201



Proceedings of the 5™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Innovative Solutions in Science: Balancing Theory and Practice"
557 SCIENCE SPAGE July 13-15, 2026, San Francisco, USA

biri ilo six alagads olan dord amil vo ya dord nsur ( insanlar, gaynaglr va ideyalar) vo
onlarin istirakinin vacibliyi irali siiriilmiisdiir. Tohsildo monitoring, diagnostika,
prognozlasdirma va Korreksiya vo onlarin icra mexanizmlori g0storilmisdir. Pedaqoji
monitoring va giymatlondirmanin asas mogsad va vozifalori gbsterilmisdir. Pedaqoji
problemlarin dyranilmasinds on ¢ox istifads edilon kamiyyat metodlarinin geydealma
metodu, ranglasdirma metodu va reyting metodu oldugu gostorilmisdir.

Acar sozlar: Boloniya, tohsil, geydoalma, monitoring, giymatlondirmo,
diagnostika, prognozlasdirma

GIRIS

Ali tohsilin Avropa tohsil mokanina inteqrasiyasimni tomin etmok mogsadilo
Azorbaycan  2005-ci  ildon  Boloniya prosesine  qosulmusdur. Boloniya
Boyannamosinds goxpilloli ali tohsil sisteminin qurulmasi, keyfiyyatin vo mobilliyin
tomin olunmasi, tadrisin kredit sistemi ilo togkili, diploma alavanin Avropa Olkalarinin
ali tohsil haqqinda miivafiq sanadlorine uygunlasdirilmasi prinsiplari va s. 6z oksini
tapmisdir. Boloniya Boyannamosinin  bacariglarinin miivafiq miiddoealarini daha
somarali hoyata kecirmok moqgsadilo  Olko Prezidenti torofindon “Azarbaycan
Respublikasinin ali tohsil muassisalorinin Avropa tohsil mokanina inteqrasiyasi ilo
bagli bozi todbirlor hagqinda” soroncami imzalanmig va “2009-2013-cl illordo
Azaorbaycan Respublikasinin ali tohsil sistemindos islahatlar zro DOvlst Programi”
tosdiq edilmisdir. Burada osas mogsad Glkonin ali tohsil sisteminin Avropa tohsil
mokanina inteqrasiyasi proseslorinin stratlondirilmasi, ali tohsilin  mazmununun,
strukturunun, idaro  olunmasinin, tohsilalanlarin  bilik vo  bacariglariin
giymatlandirilmasinin, keyfiyyato nazaratin Boloniya prinsiparina uygun qurulmasi,
0lka igtisadiyyatinin inkisaf toloblorina mivafiq yuksok hazirliqh kadrlara tolobatinin
0danilmasi, homginin ohaliys muasir standartlar soviyyssinds tohsil almaq imkani
yaradan somarali ali tohsil sisteminin formalasdirilmasidir.

2009-2013-cu illordo Azarbaycan Respublikasinin ali tohsil sisteminds islahatlar
Uzra Dovlot Proqgraminda respublikanin ali tohsil sisteminds asagidaki problemlarin
movcudlugu geyd edilir: kadr hazirligi strukturu omak bazarinin talobatini tam 6domir,
elmi todqgiqatlarm naticolori ali tohsilo zoif inteqrasiya olunur, ali tohsilo ayrilan
vasaitlor somorasiz istifada olunur, ali tohsil muassisalori sobokasi tokmil deyil; ali
moktablorin kadr potensiali vo muoallimlorin ixtisasartirma tohsili muasir taloblora
cavab vermir; ali maktab talabalori vo mozunlarinin hazirliq saviyyasi onlarin diinya
tohsil mokanina inteqrasiyasina imkan vermir vo S. Bununla olagodar ali tohsil
sisteminin inkisafi {i¢iin biitlin miimkiin innovasiya potensialini vo resurslar1 zaruri
inkisaf istigamoatlorina sofarbar etmodon movcud voziyyatin doyisdirilmosina nail
olmaq geyri-mumkundur.

”2020-ci ildo Azorbaycan iqtisadi vo siyasi cohotdon inkisaf etmis, rogabot
gabiliyyatli Olko olmasi nozordo tutulur. Qeyd olunan mogsods catmaq dgln
Azorbaycanda yeni bilik vo texnologiyalarin istifadasini, monimsanilmasini va
yayillmasmi tomin edon milli innovasiya universitetlori tosisatina chtiyac var.
Z.Mommodov yazir:*“ “Azorbaycan-2020: golocoys Baxis* Inkisaf Konsepsiyasinimn
asas prioritetlorindan birini sosial sahalorin vo insan kapitalinin inkisafi toskil edir.
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Konsepsiya carcivasindo  tohsildo  keyfiyyotin  artirilmast  masalosi  prioritet
Istigamatlordan biridir. Bu, indiki marhalada ali tohsil sisteminin an zaruri vazifasidir(
Mommodov, 2013, s.60-66) .

ODOBIYYAT iICMALI

Umumiyyatls, 2009-2010-cu todris ili ali tohsil miisssisalorinds kredit sisteminin
totbiginin geniglonmasi, ali vo orta ixtisas tohsili muoassisalorino talobo gobulu
prosesinin daha da tokmillogdirilmasi, ali tahsil muassisalarinin yeni maliyyalosdirma
mexanizminin totbigino baslanmas1 vo S. yeniliklor ilo xarakterizo oluna bilor. Toahsil
Qanununun icrasmin tomin edilmasi mogsadilo Nazirlor Kabineti tarofindon “Ali tohsil
pillasinin dovlat standart1 vo progqrami”nin, “Magistratura tohsilinin mazmunu, toskili
va “magistr” doracalorinin verilmasi qaydalari”nin tasdig edilmasi haqqinda miivafiq
gorarlar gabul edilib va bu istigamatds islor davam etdirilir.

Muasir dovrds pedaqoji mohsuldarligimin (samaraliliyinin) obyektiv kriteriyasi
(kriterii, kriterion, meyar-giymatlondirma 6lglsi) kimi tohsilin keyfiyyat gostoricilori
kimi gotdraldr. F. Ristomov, T. Dadasovanin gonastino gore, “Tohsildo keyfiyyat
dedikds, tohsilin garsisinda duran maqgsad va vazifalorin hansi saviyyads hall olunmasi
basa diisiiliir”( Riistomov, Dadasova, 2007, s.327). A.Mehrabovun gonastina gors
“keyfiyyat, imumiyyatla, istonilon prosesin (obyektin) mioyyanliyini bildiron falsofi
kategoriya olub, onun xassalorinin macmusunda tazahir edoan obyektiv vo Umumi
(blitdv) xarakteristikasidir. Basqa sozlo, keyfiyyat istonilon prosesin (vo ya obyektin)
elo bir muayyanlosdiricisidir ki, onun sayasinds proses (obyekt) basqa proses kimi yox,
mahz talob olunan proses kimi ¢ixis edir va digor proseslordon (obyektlordan) farglonir
“(Mehrabov, 2012, soh.68).

Keyfiyyat folsofi kateqoriya kimi varliga borabar miayyanlik, obyektin muoyyan
xarakteristikalarinin vo alagalorinin sabit sistemi kimi ifads edilir. Xarakteristika,
alagolor sistemi kimi ¢oxtarafli anlayislarin komokliyi ils izah edilon bu ifade mirokkob
bir torkib formalasdirir. Digor torofdon, keyfiyysti ali moktobin butiin foaliyyot
sahalorinds minimum standartlara malik olmas1 kimi da gobul etmok olar. Har sahads
minimum standartlar1 doayan qurum aslinds g6zogOriinan ndgsanlarin olmamasini tamin
etmis olur. Oslinda, keyfiyyat getdikca siddatlonan ragabatds tok 6nda olmagq tglin deyil,
hom do ayaq Usto qalmaq, yasamaq, var olmaq t¢iindiir. Keyfiyyot ham do moévcud
formanin osash sokildo doyigmaosidir, yiksok standartlara dogru yonalon bir harokatin,
tokmillosmaya can atmanin daimiliyidir, dziiniitongidin va toftisin ali moktobds caroyan
edon osas proseslori daimi izlomasidir. Tohsil sisteminds keyfiyyatin 6ziindon daha ¢ox
keyfiyyato nozarat, keyfiyyatin 6l¢ilmasi, keyfiyyatin tominati, keyfiyyatin artirilmasi
kimi s0z birlosmaloari ilo izah olunan, torif verilon amaliyyat va proseslar, cahdlar,
meyllar, say va togobbis Gyranilir, vacib hesab edilir.

Keyfiyyat bir prosesdir vo bu baximdan keyfiyyotin artirilmasi konsepsiyasi
keyfiyyatin tominati vo ya keyfiyyato nozaratdon daha vacibdir. Keyfiyyatin tarifini
verarkan vo onu izah edarkon tez-tez standartlar s6zii esidilir. Bu soz aslinds ikibaglhdir,
bir torafdon, bu s6z ilo mikemmallik, kamillik, slagiqliq nazards tutulur (buna yuksak
standartlar da deyilir, diinya standartlari, Avropa standartlari kimi ifadslor movcuddur),
digar torafdon iso adillik (standart gaydalar, yani minimum standartlar) gézonuns golir.

203



Proceedings of the 5™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Innovative Solutions in Science: Balancing Theory and Practice"
557 SCIENCE SPAGE July 13-15, 2026, San Francisco, USA

Comiyyatin va ya konkret qurumun xdsusi gozlontilori va tolobatlar1 orada hokm siiron
doyarlorlo mioyyan edilir. Keyfiyyat nozordo tutulanla gercok voziyyot arasinda,
tolobatla hal-hazirki zamana kimi oldo olunmus notico arasinda olan yaxinligdir.
Keyfiyyat icoridon baxisla konardan, yad gozlo baxisin yaxinhgidir. H. Isaxanlinin
sOzlorina gora” Keyfiyyot davaml inkisafa yonalon sistem vo tisullarin hokm stirmasidir,
zoruri islorin mimkiin gador vaxtinda goriilmasidir”( Isaxanli, 2007, soh.9).

NOTICOLOR VO MUZAKIRO

2005-ci ildo Boloniyada muzakirslor asasinda milli tohsil sisteminda keyfiyyatin
tomin olunmasi {igiin foaliyyot prosesindo asagidaki masalolorin asas gotirilmasi
tovsiya edilmisdir:

— tohsil mdiassisalorinin  problemlo bagli 6z masuliyyatlorini gabagcadan
muoayyan etmoalori;

— tohsil programlarinin (kuriklumlarin) giymetlondirilmosino daxili vo Xxarici
giymatlondirmonin daxil eilmasi, éyrananlorin bu proseslords istirakinin vo alinmig
naticalorin ¢ap olunmasinin tomin edilmasi;

— beynalxalq torofdasliq vo tohsil sahasinds Umumavropa mokaninin
yaradilmasinda omokdasligin genislondirilmasi.

Bu gln bitovlukds ali tahsil sistemi saviyyasinda keyfiyyatin tomin edilmasinin
Ozlnltonzimloyan mexanizmi Ugln toskilati asas ali tahsilin keyfiyystina nozarat edon
organ rolunu 2010-cu ilds yaradilmis vo kigik is¢i heyati olan (10 nafordon az) Tohsil
Nazirliyi yaninda Akkreditasiya S6basi oynayir.

Ali tahsilin hoyata kecirilmasinda va keyfiyyatin tomin edilmasinds bir-biri ilo six
alagads olan dérd amil vo ya dord nsir ( insanlar, gaynaglr vo ideyalar) istirak edir:

1. Oyronanlar, miayyan ali tohsil doracasi (bakalavr, magistr, doktor...) almagq
istoyanlar, yani talabalor.

2. Oyradanlar, yani alimlor, misllimlar, yiksok ixtisasl miitoxassislor.

3. Oyranonlorla 6yrodonlorin foaliyyot gostordiyi sorait vo miihit, yoni ali
moktobdoki manovi muhit, idaroetms vo maddi-texniki qaynaqlar/sorait.

4. Muallimlarin talabalors dars deyarkoan asaslandigi ideyalar va programlar, yani
muasir va dinamik tohsil modeli, programlar va tadris planlari.

Oyrananlar va 6yradanlorla, sorait, idarsetmo vo miihitls yanasi, nayin dyradildiyi
(hans1 todris planlari, fonn proqramlart vo hansi dors kitablar1?) holledici shomiyyato
malikdir. Sorait vo mihit elo olmalidir ki, taloba 6yronmoak istasin vo ya dyronmokdo
catinlik ¢okon talobo 6z giicsiizlilyiinii, bacarigsizligini dork edib diisiinsiin, todbir
gorsiin va ya koanara ¢okilmali olsun. Eyni zamanda balli sorait vo muhit mdallimin
dyratma gucline va havasina tasir eds bilir.

Azorbaycan Respublikasinin “Tohsil haqqinda Qanun”da da gostorilir ki,
“Azorbaycan Respublikasinda tohsil dinyovi vo fasilsiz xarakter dasimagqla,
vatandasin, comiyyatin va dévlotin maraqlarmi oks etdiran strateji ohamiyyatli prioritet
foaliyyat sahasidir’(Azorbaycan Respublikasinin Tohsil Haqqinda Qanunu, 2010,
soh.1). Azorbaycan Respublikasinda tohsil insan hiiquglart hagqinda beynalxalq
konvensiyalara vo Azorbaycan Respublikasinin torofdar ¢ixdigi digor beynalxalq
muqgaviloloro osaslanir, tohsil sahasindo milli-monavi vo Umimbasori dayarlorin
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prioritetliyi asasinda diinya tohsil sistemins inteqrasiya olunaraq inkisaf edir. Maddo
9-da gostorilir:Tohsilin  keyfiyyat soviyyasi 6lkods gobul olunan dovlst tohsil
standartlar1 osasinda beynolxalq vo Umumavropa tohsil sisteminin prinsiplarino
uygunlasdirilaraq tohsil pillalori Gizra muvafiq keyfiyyat gostoricilori sistemina (tahsil
programlari, abituriyentlorin hazirliq soviyyesi, maddi-texniki baza, infrastruktur,
informasiya resurslri, tohsilveranlorin pesokarlgi vo elmi-pedaqgoji saviyyasi,
mitoraqqi todris texnologiyalar vo s.) uygun olaraq edilir’( Azorbaycan
Respublikasinin Tohsil Haqqinda Qanunu, 2010, soh.15).

Hor bir ali moktab 6z foaliyyatinin spesifik xtsusiyyatlorini pesa-ixtisas hazirlig
istigamotlorini nozoro alaraqg 0z nizamnamasini hazirlayir. Hor bir ali moktab 6z
nizamnamasini hazirlayir. Hor bir ali moktob 6z nizamnamaosini hazirlayarkon belo
keyfiyyat masalalarini nazars alir. Ali maktobin Nizamnamasi, Tohsil haqqinda Qanun
va ali tohsil miassisasi hagqinda asasnamo bazasinda miitoXassis hazirliginin spesifik
xususiyyatlori nazars alinmaqla hazirlanir.

Ali maktobin 6zlinonazarst mexanizmindon basqa xaricdon nozarat mexanizmlori
do moévcuddur. Bunlar asagidakilardir:

— ali moktoabdoa todris-metodiki istigamatli islorin vo tohsil-torbiya prosesinin
keyfiyyatino nazarat Tohsil Nazirliyi torafindon hoyata kegirilir;

— ali tohsil miassisasinin  maliyya-tasoriffat foaliyystino nozarsti mdévcud
ganunvericiliys uygun olaraq Maliyyo Nazirliyi hoyata kegirir;

— ali tohsil muossisosi 0zfoaliyystinin miihasibat ugotunu reallasdirir; tosdiq
edilmis formalar iizro statistik vo miihasibat hesabati aparir; miioyyan olunmus
middotdo bu hesabati miivafiq dovlat orqanlarina toqdim edir;

— tolobalarin tohsilinin keyfiyyatina, doktorantlarin (dissertantlarin) hazirligina,
mitoxassislorin ixtisasinin artirilmasina va yenidon hazirlanmasina miiayyan olunmus
gaydada attestasiya yolu ilo hoyata kegirilir;

— Nizamnamonin va Azarbaycan Respublikasinin digar ganunvericilik aktlarinin
yerino yetirilmasina nazarat mivafiq icra hakimiyyati organlari torafindon hoyata
kecirilir. Tohsil muoassisasinds kadr hazirliginin keyfiyyot Soviyyasi mozunlarin milli
va beynalxalg amok bazarinda rogabat gabiliyyati, 6lkonin sosial va iqtisadi inkisafinda
rolu ilo muayyoan edilir. Tohsilin keyfiyyat saviyyasi har bir tarixi moarhalodas ictimai-
siyasi, sosial-igtisadi, elmi vo modoni inkisafla bagli toloblordon irali golir va
akkreditasiya xidmati tarafindon muvafiq gaydada giymatlondirilir.

Monitoring iss latinca monitor xatirladan, izloyon, miisahido aparan demokdir. O.
Ofondi yazir: “Tohsildo monitoring —didaktik proseslorin arzuolunan naticalors, yaxud
ilkin  milahizaloro uygun olub-olmamasinin agkarlanmasi moqsadilo aparilan
miintazom nazaratdir) vo giymatlondirma (dayarlondirmo)-pedaqoji prosesin va onun
bltin komponentlorinin isi barado molumatlar1 oldo etmok vo somaraliliyini
muoayyanlogdirmoak demoakdir (talim prosesinin durumu, naticalarinin gostaricilori va
prognoz). Monitoring tokco giymatlondirmo ilo bagh deyil. O, ii¢ osas sltun-
diagnostika, prognozlasdirma vo korreksiya Gizorindo dayanir”( ©fondi, 2010, soh.74).

Pedaqoji prosesin muxtalif marhalalorinds monitoringin pedaqoji, sosioloji,
psixoloji, iqtisadi vo demoqrafik formalarindan istifado olunur. Diagnostika-tohsil
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alanlarin bilik va bacariglarinin anonavi yoxlanilmast va qiymatlondirilmosi
anlayigindan daha genis vo daha doyorlidir. Biliklorin sadoco yoxlanmasi vo
giymatlondirilmasi  tohsil prosesinin  gedigini agkarlamaga imkan vermir.
Diagnozlasdirma isa 6zlinds noazarat, yoxlama, giymotlondirmo, statistik moalumatlarin
toplanilmasi, onlarin tohlili dinamikast vo istigamatlorinin muoayyanlosdirilmasi,
sonraki inkisafin prognozlasdirilmasi kimi elementlori 6ziinds birlosdiran mirakkab
sistemdir. Nozarot- tohsil alanlarin bilik, bacariq va vardislarini (ize ¢ixarmag, 6lgmak
va giymatlondirmoak demokdir. Yoxlama- nozaratin torkib komponenti olub, biliklori
Uzo ¢ixarmaq vo muoayyonlosdirmok demokdir. Nozarotin yekunu tohsil alanin
giymatlondirilmasi (proses kimi) vo giymat verilmosi (noatico kimi) Uglin osasdir.
Diagnozlasdirmanin obyektivliyini tomin etmoak tiglin asagidaki prinsiplora amal
olunmalidir: obyektivlik-bu prinsip diagnostik testlorin ( suallarin va tapsiriglarin),
diagnostik amoliyyatlarin elmi suratds asaslandirilmasini, qiymatin doqiq vo adekvat
olmasini tolob edir. Sistemlilik- bu prinsip, bir torafdan, diagnostik nozarstin-didaktik
prosesin biliklorin monimsanilmasi morholosindon baglamig praktik totbigino godor
bitiin marhalallarini shato etmasini, digar tarafdan, 8yrananlarin tohsil middati orzinda
mintozom suratdo diagnozlagdirilmasmi tolob edir. Sistemlilik prinsipi hamgcinin
diagnozlagdirmaya kompleks yanagma torzi tolob edir. Bu, diagnozlagdirma zamani
nozaratin vo yoxlamanin forma, metod va vasitalorinin garsiligli alagada va vahdatda
totbiq edilorok osas mogsodo tabe edilmasi demokdir. ©Oyanilik- bu prinsip tahsil
alanlarin eyni kriteriyalarla, hom do a¢iq sinagdan kegirilmasini tolob edir.

Diagnozlagdirma prosesindo hor bir tohsil alanin miioyysnlosdirilmis reytingi
ayani vo miqayisali xarakter dasimalidir. Bu prinsipa gbra, giymat elan olunmali vo
osaslandirilmalidir. Bu hom 6yrodonin obyektivliyi haqqinda miithakimo yiritmays,
hom da Oyrananlara verilon talablor etalonunu doark etmaya imkan verir.

Qiymoatlondirma-0z mogsadindan, prosesds istirak edon toroflorin  (tohsil
alanlarm, Oyradoanlorin, valideynlorin, yuxari tohsil qurumlarmin vo b.) isinin
xususiyyatlarindan, giymatlondirilon sahalordon vo onlarin isinin xarakterindon asili
olarag muroakkab, muxtalif cohatli, coxparametrli prosesdir.

NOTICO

Pedagoji monitoring vo qiymatlondirmanin osas moqgsadi tohsil sistemi
foaliyyatinin  mOvcud voaziyyotini vo onun keyfiyystco yiuksalmasina yonoalon
omoliyyatlar sistemini muoyyonlosdirmoakdir. Tohsil sistemini inkisaf etdirmok vo
tokmillosdirmok mogsadilo agsagidaki asas sahalorin monitoringi va qiymatlondirilmasi
vacibdir:

— tohsil muassisasinin foaliyyat gostardiyi sosial-madoni sorait;

— tohsilin mazmunu;

— tohsilin keyfiyyati;

— tohsil alanlarin psixoloji xiisusiyyatlori;

— tohsil alanlarin pesoyoniimiiniin, ixtisas hazirliginin miisyyanlosdirilmasi;

— tohsil sisteminin samoaraliliyi;

— muollimin pedaqoji faaliyyati va pesokarliq saviyyasi;

— tohsil miassisasinin innovasiya faaliyyati;
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— tohsil miusassisasi foaliyyatinin valeoloji (intellektual, psixoloji, fiziki
saglamliq) aspektlori;

— tohsil miassisasi foaliyyatinin kompleks tahlili.

Oldo edilmis pedaqoji faktlar1 obyektiv surotdo tohlil vo sorh etmok,
Umumilosdirmok, materiallar1 komiyyst baximindan iglomok, mioyyon olunmus
olamotin (xUsusiyyatin, xassenin) tipik oldugunu siibut etmok mogsadilo statistik
(riyazi) metodlardan istifads olunur. Pedaqoji tadgigatda istifadssi faydali olan riyazi
metodlar ¢coxdur. Lakin pedaqoji problemlarin 0yranilmasinds an ¢ox istifads edilon
komiyyat metodlar asagidakilardir:

— Qeydoalma metodu.

— Ranglasdirma metodu.

— Reyting metodu (Rlstomov, Dadasova , 2007, sah.346).
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4. Mehrabov, A.0.(2012).Tohsil sistemindo keyfiyyot tominatinin metodoloji
mosalalori. Ali tohsil vo comiyyat, Azorbaycan Respublikasi Tohsil Nazirliyi, Baki ,
Nel, s.68-74
5. Mammadov, Z. (2013). Modern ali maktab: magsadlor, vazifalar vo perspektivlor.
Ali tohsil va comiyyat, Azarbaycan Respublikasi Tohsil Nazirliyi, Baki, Nel, s.60-66
6. Rustomov, F., Dadasova, T.(2007). Ali moktob pedaqogikasi. Baki, Nurlan, 568 sah.

DIRECTIONS OF QUALITY ASSESSMENT IN THE
AZERBAIJAN HIGHER EDUCATION SYSTEM

Ayubova Sevinj Ali

Azerbaijan State Pedagogical University,

Department of General History and History Teaching Technology
Teacher

Summary
The scientific article initially considers the Bologna Declaration, some measures
related to the integration of higher education institutions of the Republic of Azerbaijan
into the European educational space, decrees, laws and concepts. Extensive
information is provided on the concept of quality in education, its content and main
indicators. Four factors or four elements (people, resources and ideas) that are closely
related to each other in the implementation of higher education and ensuring quality
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and the importance of their participation are put forward. Monitoring, diagnostics,
forecasting and correction in education and their implementation mechanisms are
indicated. The main goals and objectives of pedagogical monitoring and evaluation are
indicated. It is shown that the most commonly used quantitative methods in the study
of pedagogical problems are the registration method, ranking method and rating
method.

Keywords: Bologna, education, registration, monitoring, evaluation, diagnostics,
forecasting

LEXICAL STYLE MARKERS IN ENGLISH-LANGUAGE
ACADEMIC TEXTS

Kechedzhi Oksana
Senior Lecturer, Department of Translation
HEI «Pryazovskyi State Technical University»

Abstract. Terminology is highlighted as the key feature of scientific language,
ensuring precision, objectivity, and systemic coherence. The paper outlines structural
types of terms (simple, complex, multi-component) and their role in scientific
communication, while noting challenges of synonymy and polysemy. The relation
between terminology, general scientific vocabulary, and common language is
emphasized as crucial for knowledge generalization and interdisciplinary exchange.
Scientific English is characterized by formality, neutrality, and limited expressiveness,
which together shape the specificity of scientific style.

Keywords: terminology, scientific language, synonymy, polysemy, formal style.

Introduction. The primary and most significant feature of scientific language at
the lexical level is the use of terminology. Terms carry the main semantic load of a
scientific text; scientific theories and hypotheses are reflected in their systems. It can
be said that they embody the main characteristics of scientific texts and fully meet the
objectives of scientific communication.

Purpose and Objectives of the Study. The purpose of this study is to identify
the lexical characteristics of English-language scientific texts, specifically to determine
the role of terminology, general scientific vocabulary, and general-purpose vocabulary
in shaping the distinctive features of scientific style, as well as to outline their function
In ensuring accuracy, objectivity, and interdisciplinary communication. As for the
objectives, the following should be highlighted: to characterize the term as the basic
unit of scientific language and identify its key features (precision, unambiguity,
systematicity, stylistic neutrality); to analyze the structural types of terms (simple,
complex, phrases, multi-component) and the ways they are formed; to examine the
problem of polysemy and synonymy of terms in various scientific fields; to investigate
the formality and neutrality of scientific English, as well as permissible manifestations
of expressiveness.
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Research Findings. Terminology is used in all subtypes and genres of scientific
texts. Each scientific field develops its own terminology in accordance with its subject
matter and methodology. The system of terms conveys a system of scientific concepts
that are the result of a long history of development in a particular field and a necessary
condition for its further progress.

A term must be precise, that is, it must have a specific, clear meaning that can be
explained through a logical definition establishing the place of the concept denoted by
the term within the system of concepts of a given field of science or technology.

If a concept is called “sequestration” (legal: sequestration, the seizure of
property), then the meaning of this term must precisely correspond to the definition of
the concept (seizing property that belongs to someone else and holding it until profits
pay the demand for which it was seized), which links it to other concepts contained in
the definition (profits, property, seizure).

A term must be unambiguous and, in this sense, independent of context. In other
words, it must have its precise meaning, as specified by its definition, in all instances
of its use within any text. A term must ensure an unambiguous understanding of the
information provided. Directly related to the precision of a term is the requirement that
each concept correspond to only one term—that is, there should be no synonymous
terms with identical meanings.

In different academic texts, the same term can refer to different concepts. For
example, the technical term “frame” refers to the frame of a device, the bed of a
machine tool, the framework in construction, and a frame in film and television. Thus,
a term used in different fields can have multiple meanings.

Terms may exhibit synonymy: the same concept (or object) can sometimes be
denoted by different words: subscriber — user, screen — shield, trolley — truck — bogie
— dolly. Polysemy and synonymy contradict the nature of a term’s function and
purpose; however, within the context of describing a specific subject matter or a
particular scientific field — that is, within “its own” terminological system — terms
generally do not lend themselves to misinterpretation.

A distinctive feature of scholarly texts in the humanities is the incorporation of
terminological systems from all fields of knowledge, depending on the subject matter
of a specific text and its connection to scholarly data from other disciplines. However,
legal, political, and economic terms are most frequently used.

At the same time, the proportion of terms relative to general vocabulary varies
across different genres of scholarly language. A necessary condition of scholarly
language is the correct, logical definition of the concepts introduced by these terms.

A term used incorrectly or one that is unclear can mislead the reader. In a strictly
scientific (or academic) style, terms are not always explained. In scientific works
intended for a general audience, terms are usually explained.

Terms can be explained using synonyms or by explaining the term’s origin—that
is, through etymological notes. A definition of a term may be provided “in passing,”
that is, in parentheses or in footnotes. In educational literature, particularly in
textbooks, terms are most often explained directly.
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Scholars classify terms by structure, namely: simple terms, consisting of a single
word; compound terms, combining two words; and phrase-like terms, characterized by
multiple components. Phrase-like terms are divided into three types. The first type
includes phrase-like terms whose main part consists of independent words that retain
their primary meaning when used separately: brake; gear. The second type includes
compound terms in which one component is a technical term and the other belongs to
general vocabulary. The components of this type can be two nouns or a noun and an
adjective. This method of forming scientific and technical terms is more productive
than the first, where these two components are independent terms: back coupling —
feedback. The third type includes phrase-terms, both components of which are words
from general vocabulary, and only the combination of these words constitutes the term:
line wire. This method of forming scientific and technical terms is unproductive.

New terms derived from brand names of products, objects, and materials often
appear in technical texts. These terms are formed based on company names, base
materials, or inventors’ names: Plexiglass, Armcoiron etc. New terms (brand names)
are usually capitalized, but over time, due to widespread use and the loss of their
association with the original brand meaning, they often begin to be written with a
lowercase letter.

However, the lexical features of scientific English are not limited to terms alone.
In addition to technical terms, scientific texts also employ general scientific and
common vocabulary. It is this vocabulary that forms the basis of any scientific text.
Thanks to common vocabulary, the language of science maintains a connection with
standard literary language and does not become a language understandable only to
scientists. The proportion of general vocabulary varies depending on the composition
of the readership: it decreases in works intended for specialists (it may account for no
more than half of all words) and increases in texts written for a general audience.

It is worth noting that academic style does not simply borrow words from general
literary language. It carefully selects words — primarily those that best fulfill the main
function of academic style. First and foremost, words with generalized and abstract
meanings are selected from general literary language. They typically denote a class of
homogeneous objects — that is, they express a general scientific concept rather than a
specific, individual one. Words in scientific discourse are devoid of emotional
connotations.

Scientific texts are characterized by the active use of a large number of lexemes
with abstract semantics, such as: knowledge; intention; development; requirement;
importance; improvement and so on. This is because, in the process of analyzing a
problem, a scientist first examines general concepts and then moves on to specific
details. This feature of scientific texts indicates a high level of generalization, which,
in turn, underscores the objectivity of the scientific exposition.

General scientific vocabulary constitutes a significant part of the vocabulary of
scientific language. Unlike technical terms, it does not serve to denote concepts or
objects specific to a particular field of science and technology. At the same time, general
scientific vocabulary differs from general-purpose vocabulary in that it functions
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exclusively within the scientific sphere. Together with technical terms, it defines the
specific nature of scientific style, ensuring a connection between various scientific
disciplines and facilitating the generalization and systematization of knowledge.

General scientific vocabulary includes a variety of words, phrases, idioms, and
clichés used to describe the connections and relationships between terminologically
defined concepts and objects, as well as their properties and characteristics. Such
vocabulary is not usually included in terminology dictionaries, and its meanings are
not defined by scientific definitions, but it is just as characteristic of scientific style as
technical terms. This vocabulary can be roughly divided into two groups: general
scientific vocabulary, used in specific fields to describe various processes and
phenomena (to call up data from memory; to retrieve data etc.); general scientific
vocabulary used in such genres of scientific writing as articles, reports, and abstracts,
as well as in discussions, speeches, and conversations. It constitutes a significant layer
of specialized vocabulary characterized by high frequency of use, both for individual
words and for phrases, “verbal blocks,” and idiomatic expressions. This vocabulary is
used for text construction, evaluation, and expressing the author’s attitude toward the
subject under consideration: to give consideration to; to draw attention to; to make
allowance for etc. In articles written in the popular science subgenre, the following
clichés are used as specialized vocabulary: The article is headlined ...; The main idea
of the article is ... etc.

An important feature of academic English is formality. In academic writing,
unlike in colloquial or literary writing, you should avoid using colloquial, informal
words and expressions (stuff, a lot of, thing, sort of); phrasal verbs (look into, put up
with, get off); and idioms (I’m not going to pay a penny). In academic texts in English,
neutral or more formal vocabulary is used (discuss instead of talk about, examine
instead of look at, etc.).

Elements of figurative language typically appear rarely and only in very limited
quantities in the strictly scientific substyle of the academic style (monographs, articles,
academic papers, etc.), specifically in the form of terminological metaphors.
Expressive devices and stylistic techniques may be somewhat more widespread in
philological and philosophical scholarly works, as well as in publications of the popular
science substyle.

The use of elements of colloquial style, particularly idioms, in academic texts is
rare but serves a specific functional purpose. Such lexical devices add expressiveness
to the text, help draw attention to key aspects, and make the information more vivid
and understandable to a broad audience. At the same time, their use is limited so as not
to compromise the formality and objectivity of the presentation, which are
characteristic of the scientific style.

Another characteristic feature of the scientific style is the creation of neologisms.
New concepts that emerge as a result of research lead to the creation of new words to
denote them; therefore, it is the scientific style that most contributes to the creation of
neologisms. For example, in medical articles, such vocabulary — which is not found in
English-language dictionaries — includes terms like dose-dependently, J-shaped
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relationship. Unlike neologisms that arise in everyday speech and in newspaper and
journalistic writing, neologisms that appear in scientific texts tend to be much more
enduring. Depending on how widely a particular scientific discovery becomes known
to the general public, the neologisms denoting it either enter the general lexicon or
remain in use only within the narrow field where the neologism originated.

Scientific texts employ various means of increasing the density of cognitive
information. These include various abbreviations. Abbreviations in English are divided
into two main types, which differ in how they are formed, their pronunciation, and their
use in speech: abbreviations and acronyms. Abbreviations are formed from the initial
letters of the most significant words in the phrase being shortened: ADF (automatic
direction finder), ESM (electronic support measures). Acronyms are abbreviations that,
unlike abbreviations (which are read, pronounced, and understood as the names of the
letters), are read and understood as ordinary lexical units: TACAN (tactical air
navigation), MAD (magnetic anomaly detector).

Acronyms are formed in various ways (from the first letters, from the first few
letters combined with the last one, and so on). Acronyms can also include terms formed
by shortening or merging two words into one. Following the model of compound words,
new terms are created by combining the initial part of one word with the final part of
another: transceiver (transmitter + receiver), informatics (information + electronics).

English-language scientific texts also feature a whole range of conventional
phrases used to draw attention, which serve to organize the text, highlight primary and
secondary information, and provide clarification. Such clichés can be divided into
several groups, depending on the function they serve in a scientific text: the function
of organizing the text (firstly, first of all, we are going to talk about); the function of
distinguishing between primary and secondary information (note (that), it’s worth
noting); the function of clarification (that is, to clarify, to be more exact).

Conclusions. Based on the analyzed material, we must emphasize that, at the
lexical level, scientific texts are characterized by a high density of specialized
terminology, which ensures unambiguous and accurate communication of information.
The use of internationalisms, abstract concepts, and multi-component terms is an
important means of optimizing scientific communication. At the same time,
emotionally expressive vocabulary is avoided, which meets the requirements of
neutrality and formal style.

Thus, the stylistic features of English scientific texts ensure their alignment with the
functions of scientific style: conveying precise knowledge, presenting arguments,
explaining complex phenomena, and presenting research results. These features contribute
to the effectiveness of international scientific communication, underscoring the global role
of the English language as a means of disseminating scientific information.

References
1. Biber, D., & Gray, B. (2010). Challenging stereotypes about academic writing:
Complexity, elaboration, explicitness. Journal of English for Academic Purposes, 9(1),
2-20. URL.: https://doi.org/10.1016/j.jeap.2010.01.001

212


https://doi.org/10.1016/j.jeap.2010.01.001

Proceedings of the 5™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Innovative Solutions in Science: Balancing Theory and Practice"
557 SCIENCE SPAGE July 13-15, 2026, San Francisco, USA

2. Goncha Ahmadova. (2025). Lexical-stylistic devices in the english language and
their exemplary analysis. Progress in Science, (12). URL:
https://ojs.scipub.de/index.php/PS/article/view/7097

3. Koyalan, A., & Mumford, S. (2011). Changes to English as an additional language
of writers’ research articles: From spoken to written register. English for Specific
Purposes, 30(2), 113-123. URL.: https://doi.org/10.1016/j.esp.2010.06.001

4. Shaxzoda Samatova. (2025). Lexical stylistic devices in english: theory, analysis,
and literary examples. EduVision: Journal of Innovations in Pedagogy and Educational
Advancements, 1(12), 578-583. URL.:
https://brightmindpublishing.com/index.php/ev/article/view/1835

®OPMYBAHHSI TOTOBHOCTI MAUBYTHBOI'O
BUUTEJISA AHIJIIMCBKOI MOBHU JIO MIPO®ECIHHOI
KOMYHIKAIII

JIaxoBcbka Qi

JIOII., IOLICHT

BiticbkoBuii iHCTUTYT KHiBCHKOTO HaIlIOHAILHOTO
yHiBepcuteTy iMeHi Tapaca llleBuenka, Ykpaina

CyuacHa mnpodeciiiHa MAroToBKa ManWOyTHHROTO BUUTEINSI AHTIIMCHKOI MOBH
notpedye OHOBJICHHS 3MICTY, (JOpM 1 METONIB HAaBUaHHS BIAMOBIAHO IO 3MiH, IO
B1IOYBalOTHCSI B OCBITHBOMY CEPEIOBHIII. AHTJIHChKa MOBa ChOTOJHI € HE JIWIIE
HaBYAJIbHUM MPEIMETOM, a W BaXJIMBUM 3aco00M mpodeciiiHol B3aeMOAli,
MDKHAPOJHOTO CIIUIKYBaHHS, aKaJeMiuHOi MOOUTHbHOCTI, MUGPOBOi KOMYHIKaIli Ta
MDKKYJIBTYPHOT'O Jiajory. ¥ 3B’S3Ky 3 [IUM MallOyTHIN yYUTeb aHTI1HCbKOT MOBH Ma€
OyTH TOTOBMM HE€ TUIbKM /0 BUKIAQJaHHS MOBHOTO Martepiany, a i 10 opraHizarii
edekTuBHOT MpodeciiiHoT KOMYHIKaIlii 31 3400yBayaMu OCBITH, KOJIETaMH, OaTbKamH,
aJIMIHICTpAIIIEI0 3aKJIaly OCBITH Ta MpeACTaBHUKAMHU MpodeciiiHoi cnuibHOTH. Came
ToMy (OpPMYBaHHS TOTOBHOCTI MalOyTHBOTO BYMTENS AaHTJIACHKOI MOBH [0
npodeciiiHoT KOMYHIKAIlli € BAXKJIMBUM HAMPSIMOM MEeAaroriyHoi OCBITH.

[Tpodeciitna koMyHiKallisi BYATENS AHTIIACHKOI MOBH OXOIUTIOE Pi3HI BUIM
MOBJICHHEBOT Ta MeaaroriyHoi B3aeMo1ii. Bona nependayae BMiHHSI YITKO IMOSICHIOBATH
HaBYAJIbHUN MaTepiaj, OpraHi30ByBaTU MiaJIor HAa YpOIll, CTaBUTU 3alUTaHHS,
MNIATPUMYBATH HaBYAJIbHY JTUCKYCIIO, CTBOPIOBATH TIO3UTHUBHY IICUXOJOTIYHY
atMoc(epy, KOPEKTHO pearyBaTy Ha MMOMUJIKH 3100yBayiB OCBITH, MOTHUBYBATH iX J0
IHIIIOMOBHOT'O CIIUIKYBAaHHS Ta 3a0e3MeyyBaTH KOHCTPYKTUBHHUI 3BOPOTHHIA 3B’ SI30K.
VY cydacHMX JOCHIJKEHHSAX MIIKPECIIOETHCS, 0 TOTOBHICTh MallOyTHBROTO BUMTENS
110 mpodeciitHOT AISITEHOCTI 3HAYHOIO MIPOIO 3aJIEKUTH BiJl piBHS C(POPMOBAHOCTI HOTO
KOMYHIKaTUBHUX YMiHb, 3JaTHOCTI JIO MEAaroriyHoi B3aeMojlii Ta YCBIAOMIICHHS
BJacHO1 npodeciitHoi poui [1].
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@dopMyBaHHS TOTOBHOCTI MaWOyTHHOTO BUWTENS AaHTJINACBKOI MOBHU [0
npodeciiiHoi KoMyHiKallii € CKJIaJHIM i 6araTOKOMIIOHEHTHNM TporiecoM. Moro 3mict
JOIIILHO PO3TIISIIATH Yepe3 MOETHAHHS MOBHOT'O, KOMYyHIKQTUBHOTO, TIEArOr19HOTO,
nu(ppoBOro, E€TUYHOro Ta pedIEKCUBHOTO KOMIOHEHTIB. MOBHUI KOMIOHEHT
nepenbavae  HaNEKHWUK pPIBEHb BOJIOAIHHS AaHTJIACHKOIO MOBOKO, 3HAHHS 11
(bOHETUYHMX, JIEKCUYHUX, TPAMATHYHUX 1 CTHIICTHYHUX ocobmuBocteit. [Ipore mis
npodeciiiHol JIAIBHOCTI LBOIO HEAOCTATHBO, ake MalOyTHIH Yy4yUTelb Mae He
MPOCTO MPABWIBHO TOBOPUTH AHTIIHCHKOI MOBOIO, @ W YMITH BUKOPHUCTOBYBATH il
BIIMOBIAHO /10 MEJAroriyHoi CUTYyallli, piBHS MIArOTOBKU 3/100yBayiB OCBITH, TEMU
3aHATTA Ta METU CHUIKYBaHHS.

KoMyHIKaTUBHUN KOMITIOHEHT TOTOBHOCTI MaiOyTHHOTO BUMTENS aHTIIHACHKOL
MOBU BHSBJISETBCA Y 3JIaTHOCTI OpraHi3oByBaTH €(QEKTUBHY B3aEMOJII0 B
HaBYAJIBLHOMY CEPEIOBUII. YUHUTENIb Ma€ BMITH HE JIMIIE NepeaBaTu iHpopmarlito, a
W cimyxaTw, YTOYHIOBAaTH, 3a0XOYyBaTH 1O BIJMOBiAI, HIATPUMYBAaTH aKTUBHICTH
3100yBadviB OCBITH, CTBOPIOBATH CUTYyaIlli YCMiXy Ta 3amo0iraTd KOMYHIKATHBHUM
O0ap’epam. OcoOJMBO BaXJIMBUM € BMIHHS aJanTyBaTH BIJIACHE MOBJICHHS 0O
KOHKpETHOI neparoriyHoi cutyauii. [TosicHeHHst HOBOro marepiainy motpedye 4iTKOCTI
W IOCTYIHOCTI, TOJI SIK OpraHi3ailisi AUCKYyCIi MoTpedye BIIKPUTOCTI, THYYKOCTI Ta
BMIHHS CIIPSIMOBYBATH YYaCHHUKIB IO apTyMEHTOBAHOTO BUCIOBICHHS TyMOK.

[Temaroriyauii KOMIIOHEHT TOTOBHOCTI /10 TTpo(eciitHOl KoMyHIKaIlii OB’ I3aHUH
13 PO3YMIHHSIM 3aKOHOMIPHOCTEM OCBITHBOI'O MPOIIECY Ta OCOOJMBOCTEH B3aeMOil
BUMTENsA 31 3700yBadyamMu OCBITH. MalOyTHIN y4HuTeNnb aHIIIHCHKOI MOBU Mae
YCBIJOMIIIOBATH, 110 MOTO0 MOBJIEHHS, CTUJIb CHIUJIKYBaHHS, IHTOHALlIS, CTaBJICHHS 10
NOMHWJIOK 1 CIOCIO HaJlaHHS 3BOPOTHOrO 3B’s3Ky O€3MOCepeHbO BIUIMBAIOTH Ha
MOTHBAIIIIO YUYHIB. SKIIO meaaror crBopioe atMocdepy MmiITPUMKH, 3100yBadl OCBITH
aKTHUBHiIIE OEpyTh y4acTh y CHUIKYBaHHI, HE OOATHCS MOMUIISATUCA W BUCIIOBIIOIOTH
BJIACHI TyMKH aHTJIIHACHKOIO MOBOIO.

BaxnmBum  3acobom  (popMyBaHHS TOTOBHOCTI MalOYTHBOTO  BUMTENS
aHTJIIACHKOT MOBU 10 Tpo(eciiiHOi KOMYHIKalli € BUKOPUCTaHHS IHTEPAKTHUBHUX
METOJIB HaBuaHHA. Jlo HUX HajekaThb POJIBOBI IMPH, IUCKYCli, nedaTH, aHa3
NEeJaroriyHuX CUTyalid, podoTa B mapax 1 rpynax, MIKpOBUKIAJIaHHA, MPOEKTHA
JISTTBHICTh, HaBYAJIbHI CHUMYJIAIII Ta Keic-meToa. Taki METONHM Jar0Th MOKIUBICTH
MaiiOyTHIM TIelaroraM MOJICIIOBaTH pealibHl cuTyalii mpodeciiHoi B3aeMOII:
(dparMeHT ypoKy, MOSICHEHHS HOBOT'O MaTepially, OpraHizallilo IpyHoBOi poOOTH,
CHUIKyBaHHS 3 OaTbkamMH, OOTOBOPEHHS HAaBYAJIBHUX TPYAHOIIIB a00 ydacTb y
METOAMYHIN Hapail. 3aBISAKH LbOMY IIpodeciiiHa KOMyHIKalis pOpMy€eThbCs HE JUIIE
Ha TEOPETUYHOMY, a ¥ Ha MPAKTUIHOMY PiBHI.

Oco0mMBOi  aKTyalnbHOCTI HaOyBae LM(PPOBHI KOMIOHEHT TOTOBHOCTI [0
npodeciiinoi komyHikamii. CydyacHUH y4YUTENnb AaHIIMCHKOI MOBH JeAajii 4acTille
BUKOPHUCTOBYE OHJIANMH-TIATGOPMH, EJIEKTPOHHI OCBITHI PECYpCH, BiICOKOH(EpeHIi,
IHTEPaKTUBHI JOILIKH, HABYaJIbH1 3aCTOCYHKH Ta CUCTEMHU AUCTAHIIIITHOTO HABYaHHSA. Y
€BPOTEHCHKUX ITIIX0/1aX 10 MOBHOI OCBITH 3BEPTAETHCS yBara Ha BaXJIMBICTh OHJIANH-
B3a€EMOJIii, Mefiallii, CHmiBmpaii Ta 3AaTHOCTI JISITH B PI3HUX KOMYHIKaTHBHUX
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cutyarisx [2]. L{e o3Hauae, 1o MaitOyTHINM yuuTesb Mae OyTH TOTOBUM JI0 OpraHizaiii
npodeciiiHoi KOMYyHIKallli He JMIIe B TpaJuLIMHOMY Kjiaci, a U y uudpoBomy
CEPENIOBUII, TOTPUMYIOUNCH MPABIII OHJIANH-ETHKETY Ta 3a0€3MeUy0un 3p03yMUTHiA
3BOPOTHUH 3B’ A30K.

[Ipodeciiina komyHiKaIiss MaiOyTHHOTO BUUTENSI aHTIIHCHKOI MOBH TaKOX Mae
etuyHuii Bumip. [lemaroriyHe cCHoiIKyBaHHS TOBHHHO TPYHTYBAaTHCS Ha IIOBa3si,
N00OpPO3UWINBOCTI, TAKTOBHOCTI, akKaJeMIYHI J00pPOYECHOCTI, TOJEPAHTHOCTI W
BIIMOBIAAIBHOCTI. YUYHTENIh aAHTJIHCHKOI MOBHM YacTO IMPAIIOE 3 TeMaMH, IIo
CTOCYIOTbCSI KYJbTYpH, I[IHHOCTEH, TpaAuIliid, CTUIIO S>KUTTS Ta COI[laJbHUX
BIIMIHHOCTEM, TOMY HOT0 KOMyHIKaTUBHA [TOBE/IIHKA Ma€ OyTH 0COOJIMBO BUBAKEHOIO.
BiH moBuHEH yHUKATH YINEpeIKeHHX BHUCIIOBIIOBaHb, CTEPEOTHUINIB, HEKOPEKTHUX
OI[IHOK 1 BOJIHOYAC HABYATH 37100yBauiB OCBITU KYJIbTYpPH J1aJIOTY.

BaxxnuBe 3HaueHHs a1 PopMyBaHHS FTOTOBHOCTI 710 MpodeciitHol KOMYyHIKaIii
Ma€ pO3BUTOK pedIeKCUBHUX yMiHb. MailOyTHI! yUuTEIbh aHITIMChKOI MOBH MIOBUHEH
YMITH aHaNli3yBaTH BJIACHY KOMYHIKATHBHY IMOBEIIHKY, BU3HAYaTH CUJIbHI i Ci1aOKi
CTOPOHHM CBOTO MOBJICHHS, OIIHIOBAaTH €(PEKTUBHICTh MEAAroriyHoi B3aeMOIi,
BUSBIIATH MPUYHHHI HEMOPO3YMIiHb 1 IIyKaTH cocoOu iX mononanHs. Peduekcis moxe
3MIMCHIOBATUCS 4YEpe3 CaMOaHalli3 TMPOBEAECHUX (PparMeHTIB 3aHSATh, BEIACHHS
MEJaroriyHoro 1o/IeHHUKA, B3a€MOOILIIHIOBAHHS B IPYyIll, 0OrOBOPEHHS BIJI€03aIIKCIB
MIKPOBUKJIQ/IaHHS, aHAJ13 KOMYHIKaTUBHUX MTOMUJIOK 1 TPYIHOIIIIB.

OxkpeMy poJb y IbOMY IpolLieci BiAirpae negaroriuna npakruka. Came mijg yac
OPAaKTUKKA MaiOyTHIM yduTeldh aHTJIIACHKOI MOBH Ma€ MOXJIMBICTH 3aCTOCYBAaTH
HaOyT1 3HaHHS ¥ YMIHHS B peaJIbHUX YMOBaxX OCBITHBOTO Ipoliecy. BiH criocrepirae 3a
KOMYHIKAaTUBHOIO TOBEJIHKOIO JOCBIIUYEHUX YYMTEIIB, MPOBOAUTH BJIACHI YPOKH,
B3a€EMOJIi€ 31 3700yBayaMu OCBITH, OTPUMYE 3BOPOTHUN 3B’A30K BiJ KEPIBHUKIB
MPaKTUKK ¥ aHai3ye BiacH1 npodeciitai aii. JJocmikeHHs, TpucBIYeH1 TOTOBHOCTI
MalOyTHIX Y4YUTENIB aHTJINACHKOI MOBU 110 TpodeciiHol AiSUIBHOCTI, 3aCBIIYYIOThH
BXJIMBICTh TOE€JIHAHHS TEOPETUYHOI MIATOTOBKH, MPAKTUYHOTO JIOCBIAY, 3HAHHS
HaBYaJIbHUX MPOrpaM 1 pO3BUTKY MpOoPeciiiHUX YMIHb y IPOLEC] iX TIATOTOBKH [3].

OTxe, TOTOBHICTh MaOyTHHOTO BYHUTENS AHIIINCHKOI MOBH 10 TpodeciitHoi
KOMYHIKaIlll € Ba)JIMBOIO CKJIQJIOBOIO Horo mpodeciitHoi KOMMIETEeHTHOCTI. BoHa
OXOIUTIOE MOBHY MIJTOTOBKY, KOMYHIKaTHBHI BMIHHS, TIEAaroriuyHy MaiCTEpHICTb,
IU(PPOBY TPAMOTHICTh, €TUYHY KYJIBTYPY, 3JaTHICTh 10 pediekcii Ta MpakTUYHOTO
3aCTOCYBaHHA 3HAaHb Yy peEalbHUX YMOBaxX OCBITHBOro rmpouecy. Edekrtusne
¢opMyBaHHSI Takoi TOTOBHOCTI MOJJIMBE 3a YMOBHM TO€IHAHHS TEOPETUYHOI
MIJITOTOBKHM, IHTEPAKTUBHUX METOJIIB HABUYAHHS, MOJICJIOBAaHHS MpodeciiiHux
CUTYyaIliii, BAKOPUCTaHHS MU(PPOBUX PECYPCIB, MEIATOTIYHOT TPAKTUKH Ta CUCTEMHOTO
camoaHasizy. MalOyTHI! yuyuTenb aHTJIIMHChKOI MOBU Ma€e OyTH TOTOBUM JI0 BIIKPUTOI,
BIJINOBIIANIbHOI, €TUYHOI Ta pEe3yJbTAaTHMBHOI KOMYHIKAalli, aJXe came depes
CIIJIKYBaHHS peali3yeThCs HOTO MeaaroriyHa JaisuibHICT 1 (JOPMYETHCS 1IHIIIOMOBHA
KOMIIETEHTHICTh 37100yBaviB OCBITH.
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®OPMYBAHHS JIJEPCHKUX AKOCTEN
MAHUBYTHBOI'O BUUTEJIA ®I3UYHOI KYJbTYPHU ¥
HPODPECIMHIM HNIAT'OTOBIII

JIaxoBcbka Qi

JIO1I., JTOLICHT

BiicbkoBuii iHCTUTYT KHUiBCHKOTO HaIlIOHATLHOTO
yHiBepcuteTy iMeHi Tapaca llleBuenka, Ykpaina

CydacHuii erarn po3BUTKY MEAAroriyHoi OCBITH aKTyalli3ye mOTpedy MiArOTOBKU
MaiOyTHHOTO BuuTENS (I3UYHOI KyJIbTYpH sK (axiBilsl, 37aTHOTO HE JIUIIIE
peani3oByBaTH OCBITHI 3aBAaHHS, a ¥ €(EKTUBHO OpPraHi3oBYBaTH B3a€EMOJIIIO
3100yBadiB OCBITH, MOTUBYBATH iX 0 aKTUBHOI JISUILHOCTI, (JOPMyBaTH MO3UTHBHE
CTaBJICHHS J0 (Di3WYHOI KyJIbTYpH, KOMAaHIHOI CIIIBOpali Ta OCOOUCTICHOTO
CaMOPO3BUTKY. Y IIbOMYy KOHTEKCTI OCOOJMBOrO 3HaueHHS HalOyBae mpoOiema
dbopMyBaHHS JIEPCHKUX SKOCTEH MailOyTHHOTO Tejarora, OCKUIbKHA mpodeciiiHa
TISUTBHICTD  yuuTess (I3MYHOI  KyJbTypH Tiepeadayae TMOCTiiiHE KEpIBHHUIITBO
HaBUYAJIBHOIO TPYTOI0, OPTaHi3aIliio pyXxoBOi aKTUBHOCTI, 3a0€3MeUCeHHS JUCITUTLITIHHY,
HiATpUMaHHs O€3MEYHOTO OCBITHHOTO CEPEIOBUINA Ta CTBOPEHHS YMOB JIJISl PO3BUTKY
HIIIATUBHOCTI ¥ BIAMOBIATLHOCTI 37100yBayiB OCBITH.

AKTyanbHICTh JIOCHIPKYBaHOI MPOOJEMU BHU3HAYAETHCS TUM, IO Cy4YacHUH
yuHTeNb (PI3UYHOI KYJIBTYPH Ma€ BUKOHYBATH HE JIMILE POJb OPraHi3aTopa ypoky, a i
pOJIb HAaCTaBHUKA, MOTHUBATOPa, KOOPJIWHATOpA TPYMOBOi MisUNIBHOCTI Ta CyO’€KTa
nejaroriunoro BIUMBY. Moro mpodeciiiHa eeKTHBHICTh 3aNeXHTh Bif 3JaTHOCTI
npuiiMaTH OOTIPYHTOBAaHI PIINICHHS, HAJAroJKyBaTH KOHCTPYKTHBHY KOMYHIKAIIIO,
PEryJIloBaTH €MOLIMHUI CTaH YYHIBCBKOTO KOJIEKTHBY, 3aro0iratd KOHQIIIKTaM,
CTUMYJIIOBaTH AaKTUBHICTh 1 MiATPUMYBaTH NparHeH s 3I[O6yBa‘-IlB OCBITH JI0
JOCATHEHHSI OCOOMCTHMX 1 KOMaHAHMUX pe3yibTaTiB. CaMe TOMY JiepChKi SIKOCTI
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MaliOyTHHOTO BYHUTENS (I3UYHOI KYJIbTYpPH JOUIIBHO PO3TISAATH SK BaKJIUBHMA
KOMITOHEHT Horo npodeciiiHoi KOMIeTeHTHOCTI [1].

Jlinepchbki AKOCTI MallOYTHHOTO BUMTENS (Bi3MUHOI KYJIBTYpU € IHTETPOBAHUM
0COOUCTICHO-TIPOPECIHHUM  YTBOPEHHSIM, IO  OXOIUTIOE€  BIIIOBIIAJIBHICTD,
IHII[IaTUBHICTh, OPTraHI30BaHICTb, KOMYHIKaOEIbHICTb, PIIIYYICTh, EMOIIIHY
CTIHKICTb, 3IaTHICTh JO MEJAaroriyHOro BIUIMBY, YMIHHS MPAILFOBATH 3 KOJEKTHBOM 1
TOTOBHICTb /10 IPUMHATTSA PILLIEHb Y 3MIHHUX YMOBaX OCBITHBOT O ipoliecy. Ha Bigminy
BiJl aBTOPUTAPHOTO YIPABIIHHSA, MEaroriyHe JiAepCTBO IPYHTYETHCA HA CHIBIIpAIl,
JOBIp1, 0COOMCTOMY MPUKIAIl, CIPABEIMBOCTI, MIATPUMIII Ta TOBa31 40 0COOMCTOCTI
3mo0yBava. Iyt BunTens GpizudHOT KyJIbTYPH 1€ Ma€ OCOOJMBE 3HAYEHHS, OCKUTBKH
Horo MisUIbHICTH BiIOYBAE€ThCS B YMOBAxX BHCOKOI PYXOBO1 aKTMBHOCTI, €MOIIHHOI
HaIPY’KEHOCT1, KOMaHJHOI B3a€MOJIi Ta HEOOXIJHOCTI IIBUAKOTO pearyBaHHs Ha
MeIaroriyHi CUTYyarlli.

®opMyBaHHS JIIJIEPCHKUX AKOCTEH MallOyTHbOro BUMTENS (DI3UYHOL KYJIbTYpH
Mae 3IHCHIOBATUCS CHUCTEMHO B Tpolieci mpodeciitHoi miaAroToBku. BaximmBum €
MOETHAHHS TEOPETUYHOTO 3aCBOEHHS 3HAHb PO CYTHICTH MEaroriyHOro JIiJIepcTBa 3
OpPaKTUYHUM HAOYyTTSAM JOCBILy Oprasizaiii HaBYaJbHOI, CIIOPTHBHO-MAacOBOI Ta
BUXOBHOI JdisuibHOCTI. 3700yBadl BHUIOI OCBITH TIOBHHHI MaTH MOJKJIUBICTH
BUKOHYBAaTH PI3HI NOpo(eciiiHi poiii: opraHizaropa pyXJUBUX Irop, KepiBHUKA
KOMaHJH, Mojieparopa TI'pymoBoi poOOTH, MOMIYHHKA B IPOBEACHHI CIOPTHBHUX
3aX0/iB, PO3pOOHMKA (PparMEeHTIB ypOKIB 1 KOOPJAMHATOPA HABYAIBHUX IPOEKTIB.
Taxuit miaxig crpusie po3BUTKY BIIEBHEHOCTI, CAMOCTIMHOCTI, BIAMOBIAAJIBHOCTI Ta
3IaTHOCTI JI0 YIIPaBJI1HHS TPYyTIOBOIO B3a€EMOJIIEIO.

BaxnuBorw menaroriyHor0 yMOBOIO (POPMYBaHHSI JIAEPCHKUX SKOCTEH €
CTBOPEHHS aKTMBHOTO OCBITHBOTO CEPEAOBHINA, Yy SKOMY MalOyTHIA Y4YUTENb
GI13MYHOI KYJIBTYpPH HE JIMIIE BIATBOPIOE TOTOBI 3HAHHA, a U CaAMOCTIMHO IJIAHYE,
OpraHi30BY€, aHAJI3Y€E Ta OLIHIOE BIACHY IISUIbHICTH. E(eKTHBHUMY B IIbOMY TMpolieci
€ IHTEepaKTHBHI METOJM HAaBUYaHHS, 30KpeMa aHaIi3 IMeJaroriuyHuX CUTYyallii, poJIbOBl
IrpY, TPEHIHIOBl BIPaBH, MIKPOBUKIAJAHHS, IPOEKTHA MJISUIbHICTh, KOMAaHJIHI
3aBJaHHS, MOJICIIOBAHHS YPOKIB 1 copTUBHUX 3axoiaiB. Came Taki dopMu poOOTH
3a0€3Me4yl0Th MpPAKTUYHE BKIIIOUEHHS 3700yBayiB BHINOI OCBITM B CHUTYalli, 110
noTpeOyIOTh MPOSBY JIAEPCHKOI MMO3WIII, MPUHUHATTS pIIIEHb, KOMYHIKATUBHOI
THYYKOCTI Ta BiIMOBIAAIBHOCTI 32 PE3ybTAT CIUIBHOT A1sUTHHOCTI [2].

Oco06muBY poib y PO3BHUTKY JIAEPCHKOTO MOTEHITIATY MaHOyTHBOTO BUYUTEIIS
G13M4HOI KyIbTYypH BiJirpae KOMyHIKaTUBHA KOMIETEHTHICTh. [lemaror mae BMiTH
YiTKO (OpMyJIIOBAaTH IHCTPYKIi, TMOSCHIOBaTHM IpaBUja BHKOHAHHS BIIPAB,
MIATPUMYBATH JTUCHUILIIHY, MOTHUBYBAaTH YYHIB, KOHCTPYKTHUBHO OIlIHIOBaTH IXHI
pe3ynbTaTH, 3amodiraTd KOHQUIIKTaM 1 CTBOPIOBATH arMoc(depy NCUXOJIOT1YyHOT
6e3neku. JlimepcTBo BuuTENd (Pi3UUHOI KyIbTYPH BUSBISETHCS HE B IOMIHYBaHHI, a B
3IaTHOCT1 OpraHi3yBaTH TaKy B3aEMOJIII0, 3a SKOi 3700yBadi OCBITH BiJIUyBalOTh
MIATPUMKY, PO3yMIIOTh CIIJIBHY METY, TOTPUMYIOThCS PAaBUJI, BUSABIISAIOTH 1HII[IATUBY
Ta BIANOBIAJIBLHO CTABIATHCS J0 BIACHOT yUacTi B HABUAJIbHIN JiSUTBHOCTI.
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3HauyIIMM YUHHUKOM (DOPMYBaHHS JIJIEPCHKUX SIKOCTEH € OCOOMCTHI MPUKIIAL]
MaiilOyTHBOTO meaarora. Yuurtenb (Bi3U4YHOI KyJbTYypU € sl 3700yBadiB 3pa3zkoM
OpraHi30BaHOCTi, aKTUBHOCTI, JHUCITUILIIHOBAHOCTI, BUTPHUMKH, CIIPABEIJIMBOCTI Ta
TOBaru 0 iHmuX. Voro moBeinka, CTHIIb CIIIIKYBAHHS, CTABJICHHS 10 MEPEMOTH i
MOpa3KH, YMIHHS MiATPUMATH CJIA0MIOT0 Y4HS a00 00’€KTHUBHO OLIHHUTHU PE3yJbTaT
MaloTh BaroMuili BHXOBHUU BIUIMB. Tomy mpodeciiiHa MiAroToOBKa MaiOyTHHOTO
BUMTENS (I3UYHOI KYyJIbTypH Mae OyTH cHpsIMOBaHa HEe JuIle Ha (OpMyBaHHS
METOJMYHUX YMiHb, 2 1 HA PO3BUTOK OCOOMCTICHOI 3pLIOCTI, EAArOTIYHOT €THKU Ta
KYJIbTYpHU MPpOQeciiiHOT MOBEIIHKH.

VY cydacHux ymoBax (OpMyBaHHS JIAEPCHKUX SKOCTEH MallOyTHHOTO BUMTEINS
G13UYHOT KyJIBTYPH JOLUIBHO MOB’sI3yBaTH 3 po3BUTKOM soft skills. /lo Hux Hanexartsb
KOMYHIKaTUBHICTh, €MOIIIfHA CTIMKICTh, KPUTUYHE MUCJEHHS, 3JaTHICTh JI0
CHIBIpaIll, aJanTUBHICTh, YMIHHS TMpAIIOBaTH B KOMaHJi, BIJANOBIIAIbHICTD,
KpEaTUBHICTh 1 34aTHICTh 10 camoopraHizaiiii. L{i skocti 3a6e3neuytoTh €(heKTUBHICTh
MEeJaroriyHoi MisTIbHOCTI, OCKUIBKH JOMOMAararoTh MaOyTHROMY BUUTENIO IISATH B
HECTAaHJAPTHUX CHUTyallisX, MMIATPUMYBATH T[IO3UTHUBHY B3aEMOMII0 3 YYHSIMH,
KoJIeTaMH Ta 0aThKamH, a TaKOXX CIPUATH (OPMYBAHHIO CIIPUATIUBOTO OCBITHHOTO
cepenonuiia [3].

BaxxnuBum eranom GpopMyBaHHS J1IEPCHKUX SAKOCTEW € MeJaroriyHa npakTHKa.
Came miJ 9ac MPaKTUKH 37100yBavl BUIIOI OCBITHM MalOTh MOXJIHMBICTH pealli3yBaTH
HaOyTi 3HaHHS W YMIHHS B pEIbHUX YMOBaX OCBITHHOT'O IMPOLIECY, IPOBECTH YPOKH,
OpraHi3yBaTH pPyXJMBI ITpH, CIOPTUBHI 3MaraHHs, (i3KyJIbTypHI XBHJIMHKHA a0o
no3akyiacHi 3axoau. [IpakThyHa MIATBHICTD JA€ 3MOTY MaiOyTHHOMY BYHTEIIO
NIEPEBIPUTU BJIACHY TOTOBHICTH JI0 OpraHizaiii KOJEKTHUBY, OLIHUTH €()EKTUBHICTH
KOMYHIKaIlll, BUSBUTH TPYJHOIl y B3a€MOJIi 3 YYHSIMHU Ta BU3HAYUTH HANPSIMHU
MOJAIBIIOT0 TPOQECIHHOTO0 CaMOBIOCKOHATICHHS.

He MeHI BaXJTMBHM KOMITIOHEHTOM PO3BUTKY JIIEPCHKHUX SIKOCTEH € pediekcis.
MaiiOyTHii y4uuTenb (Gi3M4HOI KyJbTYpH TMOBHHEH yMITHU aHaji3yBaTH BJAcHI1 i,
BU3HAYaTH CWJIbHI W cCJIa0Ki CTOPOHM TMEJAroriYHOro BIUIMBY, OIL[IHIOBATH
pE3yNbTATUBHICTH OpraHi3allii rpynoBoi JiSUTbHOCTI, BUSBIATA MPUYUHHU TPYTHOIIIB 1
IJIaHyBaTH UUISIXM 1X NojaojaHHs. PediiekcMBHA MisUIBHICTH MOXE 311HCHIOBATUCS
yepe3 camMoOaHalli3 TMPOBEJAEHUX 3aHATh, OOrOBOPEHHS TNEAAroriuyHuX CHUTYyaIlii,
B3a€MOOI[IHIOBAHHS, BEICHHS IIOJCHHUKA MMPAKTUKU, aHAJI13 BiJIe03anuciB (parMeHTIB
ypokiB. Lle cmpusie ycBiZOMIIEHHIO MalOyTHIM I€IaroroM TOTO, IO JIJIEPCTBO
dhopMy€eThCS B poIIeCi MOCTIHHOT poOOTH HaJ c00010, HAOYTTS PO ECIHHOTO JOCBITY
Ta BIANOBIJAJILHOTO CTABJICHHS JI0 MeAaroriyHol JisSIbHOCTI.

Otxe, ¢dopMyBaHHS JIJEPCHKUX SKOCTEH MaWOyTHHOrOo BUMTENs (DI3UIHOL
KyJIbTypu Yy TmpodeciiiHii MiAroTOBII € BaXJIMBOIO YMOBOK CTaHOBJICHHS
KOMIIETEHTHOTO, BIAMOBIJAIBHOTO W KOHKYpEeHTOCTIpOoMOXHOTo (axiBis. Jlizepcrki
SAKOCT1 3a0e3leuyroTh 3JaTHICTh IIelarora OpraHi3oBYyBaTH OCBITHIA Mporiec,
MOTHBYBATH 3/100yBauiB OCBITH, MIATPUMYBATH AMCLMILIIHY, PO3BUBATH KOMAaHIHY
B3a€EMOJIif0, CTBOPIOBATH Oe3MeyHe Ta JOOPO3WWIMBE HaBUaJbHE CEpPEeOBUIIIC.
EdexTuBHICTh IIBOTO MPOIECY 3AJICKUTHh BiJl MOEJHAHHS TEOPETHUYHOI MiATOTOBKH,
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IHTepaKTUBHUX METOJIB HaBYaHHS, MPAKTHKO-OPIEHTOBAHUX 3aB/aHb, MEAaroriyHol
npakTUkM, po3BUTKY soft skills ta cucremnoi peduekcii. MalOyTHIH yuuTeNlb
G13M4HOI KyJIbTypu Mae OyTH HE JIMIIIE BUKOHABIEM HaBYAIBHOI Mporpamu, a u
JJIEPOM OCBITHBOI B3a€EMOII1, 3JJaTHUM OPTaHi30BYBaTH, HaIUXATH Ta MIATPUMYBATU
3100yBaviB OCBITH B MPOIECI IXHHOTO (PI3UYHOTO, COIIATBLHOTO W OCOOMCTICHOTO
PO3BUTKY.

CnHcoK BUKOPUCTAHMX JKepeJt
1. Korosa O. B. IIpodeciiina miaroropka MaiilOyTHIX YUUTEIIB Pi3UYHOI KyJIbTYpPH
10 poOOTH B HOBIM yKpaiHCbKiil mkoii. HaykoBuil BiCHUK MemTOMONBCHKOTO
nep>kaBHOTO reparorigyHoro yHipepcutetry. Cepis: [lemarorika. 2022. T. 2, Ne 29. C.
97-103. DOIl: https://doi.org/10.33842/22195203-2023-29-97-103. URL.:
https://magazine.mdpu.org.ua/index.php/nv/article/view/3134
2. XKymma T. B. ®opmyBaHHA JNiIEPChKUX SKOCTEH MallOyTHIX IMeaaroriB BUIIOL
IIKOJIM Y 3aKJIajiaX BUIIOI OCBITH : IHC. ... A-pa (pimocodii : 011 OcpiTHi, megarorivxi
Hayku. Xapkis, 2024. URL: https://repository.kpi.kharkov.ua/items/60bd87ce-2604-
404f-aae6-c8b8fe75385¢
3. Jlecina T. M. ®opmysanns «Soft skills» y wmaitOyTHiX yuureniB ¢izuyHOi
KyJbTYpU B KOHTEKCTI CyYaCHHX BHUMOT J0 MNPOQEciiHOl AISUIBHOCTI B yMOBax
1HKIro31i.  IaHoBamiina mnemarorika.  2025. Bum. 87. C. 162-166. URL:
https://www.innovpedagogy.od.ua/archives/2025/87/34.pdf

BOLONIiYA PROSESI CORCiVOSINDO ALI TOHSILDO
KEYFIYYOT AMILI

Zoya Cafar quz1 Valibayova

dosent, pedagogika tzro folsofo doktoru
Azorbaycan Dovlst Pedaqoji Universiteti
Umumi pedaqogika kafedrasi
https://orcid.org/ 0009-0009-1521-2341
Azarbaycan

Xulasa

Elmi mogalods ilkin olaraq Olkemizin Boloniya prosesine qosulmaq igiin ilk
addimlari, Azorbaycanin bu proseso qosulmaqda osas mogsadi, asasnamoenin
muddoalar1 aragdirilmigdir.Daha sonra iki pillali ali tohsilo kegid, kredit sisteminin
totbiqgi, tohsilin keyfiyyatino noazaratin guclondirilmasi, mobilliyin geniglondirilmasi,
ixtisaslarin vo diplomlarin garsiliqli taninmasi, diplomlara alavonin Avropa Olkslarinin
ali tohsil haqqinda miivafiq sonadlorine uygunlagdirilmasi, mozunlarin islo tominatina
nail olunmasi, Avropa tohsil sisteminin calbediciliyinin tomin edilmasi kimi masalalara
toxunulmusdur. Avropa Olkalorindo Rektorlar Konfransi adlanan vo ali moktob
rektorlarini birlogdiron qurumlar, onlarda tohsilin keyfiyyati, toloba vo miitoxassis
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mubadilasi kimi saholordo vo Umumiyyatlo ali tohsil siyassti vo bu yénimds foal
istiraklar1 hagqinda genis malumat verilmisdir.

Acar sOzlar: Avropa, ali tohsil, mobillik, Bayannamo, attestasiya, akkreditasiya,
kredit sistemi

GIRIiS

Hazirda Boloniya prosesina qosulan 6lkolarin say1 49-dur. Olkomiz Boloniya
prosesina qosulmaq ti¢iin ilk addimlarin1 2004-cu ilds atmis, 19 may 2005-ci ilds iso
Norvegin Bergen soharindo kegirilon konfransda Azorbaycan Boloniya prosesine
qosulmusdur. Azorbaycanda bu prosess qosulmaqgda osas mogsadi Avropa tohsil
mokanina inteqrasiya olmaqgla kredit sistemino ke¢gmoni, muasir attestasiya vo
akkreditasiya sisteminin qurulmasmi tomin etmokdir. Olkomizds elo mitoxassislor
hazirlanmalidir ki, onlar Avropanin istonilon universitetindo muvafiq ixtisas uzro
tohsilini davam etdira bilsinlar. Son illor Avropa universitetlorinin inkisafi Boloniya
prosesi adi ilo 6zUnU oks etdirir. Tohsil sahasinds diinyada, xtisuson Avropada gedan
proseslorin tohlili gostorir ki, Avropa ali tohsil sistemins inteqrasiya Boloniya
Boyannamasinin asagidaki asas middoalarini hoyata kecirmoklo mimkdiindur:

-iki pillali ali tohsilo kegid;

-kredit sisteminin tatbiqi;

-tahsilin keyfiyyatina nazaratin giiclondirilmasi;

-mobilliyin genislondirilmasi;

-ixtisaslarin vo diplomlarin qgarsiligli taninmast;

-diplomlara alavenin Avropa Olkalorinin ali tohsil hagqinda miivafiq sanadlorine
uygunlasdirilmasi;

-moazunlarin isls tominatina nail olunmasi;

-Avropa tohsil sisteminin calbediciliyinin tomin edilmasi.

Umumilikds, Azorbaycan Respublikasi 6z miistagilliyini va suverenliyini barpa
etdiyi zamandan bu guna kimi 6lkomizda bir ¢ox sahslarin-siyasi, sosial, iqtisadi,
moadani hayatin, hamginin do tohsilin inkisafina xidmot edon mihim sarancamlar
verilmisdir. Onlardan biri do tohsilimizin Avropa tohsil mokanina inteqrasiyasini
nozards tutan “Azarbaycan Respublikasinin ali tahsil miassisalarinin Avropa ali tahsil
mokanina inteqrasiyai ilo bagli bazi todbirlor hagqinda” 31 yanvar 2008-ci il tarixindo
Azorbaycan Respublikasinin  Prezidenti Ilham Oliyev torofindon imzalanmig
soroncamdir. Soroncamda deyilir ki, “2001-ci ildon etibaron Azarbaycan
Respublikasinin  Avropa Surasina iizv olmast olkemizin Avropa  mokanina
inteqrasiyasini  siiratlondirmisdir. Bu proseslorin torkib hissosi kimi Azoarbaycan
Respublikas1 Avropa olkalorinin tohsil nazirlori torofindon gobul edilmis Boloniya
deklarasiyasini imzalamaqla respublikanin ali tohsil muossisalorinin Avropa tohsil
sistemino inteqrasiyasi yolunda mithiim addim atmisdir”(5).

A. Abbasov, S. Oliyev, T. Pasayevin gonastino goro “Avropa Olkalarinin tohsil
sisteminin inteqrasiyas1 va Umumavropa ali tohsil mokanmin yaradilmasi gostorir ki,
Avropa tohsil sisteminin digar 6lkalorin tohsil sistemins inteqrasiyainin 2sas yolu
Boloniya prosesidir. Ona gora bu prosesin miiddsalarini ali tohsilo totbiq etmoadon
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tohsilin keyfiyyatinin yiksaldilmasi miimkiin deyildir”’( Abbasova, Oliyev, Pasayev,
s.3-8).

Umumavropa zonasinin intellektual, madoni, sosial vo texniki bazasmni yaratmaq
va gliclondirmoak yolunda “Boloniya prosesi” nin shomiyyati boyukdar.

ODOBIYYAT iCMALI

Inkisaf etmis bir 6lkonin vo ya Olkalor grupunun ali tohsil musssisalori ilo
omokdasliq etmok, onlarla eyni hiiquga malik olarag birgo program cgargivasinda
foaliyyat gostormok tglin keyfiyyat gostoricilorine gors on azi ona yaxin bir vaziyyatdo
olmaq lazimdir. Ali tahsilin da forgli keyfiyyat saviyyasina malik olan 6lkalor arasinda,
slibhasiz, borabar soviyyali tolobo mobilliyindon, birge programlarin hoayata
kecirilmasindan s6hbat gedos bilmaz. Avropanin 6ziindo 6z sambalina, maddi texniki
imkanlarina, elmi potensialina goro zoif olan ali tohsil miassisalori do az deyildir.
Oslinda, Boloniya prosesinin hadaflarindan biri do hamin ali maktoblora kémok edarak
muvafiq ylksok saviyyays qaldirmaqdir. Taloba vo mioallim mubadilssinin hoyata
kecirilmasi, onlarin birgo programlara calb edilmasi giiclii bir rigaq kimi istifado
olunur. Lakin bu masalodo do keyfiyyot meyarlarinin vo standartlarmin miioyyon
edilmosi, keyfiyyato nozarot mexanizmlorinin islonib hazirlanmasi aktual problem
olaraq galmaqdadir. Bu monada miixtalif variantlar irali strilir vo birge iclaslarda
muzakira edilir. Onlardan bir negasinin Uzarindo dayanmag mogsodouygun olardi.
Movcud variantlardan birindo dovlstin tohsilo mosul olan organlarina keyfiyyato
nozarat etmok solahiyyatlori verilmasidir. Bir sira 6lkalarin tohsil nazirliyi nazdinds bu
isloro nozarot edon attestasiya qurumlart foaliyyst gostorir. Lakin Avropada bu
formanin torofdarlart o qodor do ¢ox deyildir. Ciinki bu ciir nozaratin ali tohsil
muassisalarinin mistaqilliyine tohliika oldugu giiman edilir. Digoar bir varianta goro
keyfiyyato nozarat funksiyasinin xiisusi ictimai togkilatlara-muvafiq sahonin pesokar
mitoxassislorindan toskil edilmis agentliklor, suralar, assosiasiyalara verilmoasi toklif
olunur. Boazilari iso bu isin dovlot orqanlari ilo ictimai toskilatlarin birgo nozarotinog
verilmasini toklif edirlor. Hor bir halda bitiin ideyalar onun tzarinds comlasir ki, son
magsad keyfiyyatin saviyyasina olan movcud talobatin 6danilmasinae yénalmalidir. Bu
maqgsada yonalmis faaliyyat son naticoni gozlomameali, tahsilin bitiin marhalalarinda
keyfiyyo nozarotn tomin olunmasina nail olmalidir. Keyfiyyoto nozarotin tomin
edilmasinin dayarli mexanizmlarindan biri do daxili va Xarici giymotlondirmonin totbig
edilmosidir. Belo ki ali tohsil muossisalorinin  foaliyyatini tokco konardan
giymatlondirmokla keyfiyyat problemini tam hall etmok olmaz, bunun Ggtin har bir ali
tohsil muoassisasini 6ziinin 6z foaliyyatinin keyfiyyatino giymat vermasi vo bu iki
giymatlondirmonin olagelondirilmoasi nozarat vo idarsetmo mexanizmlorinin daha
effektli noticolor oldo etmosino kdmok edir. Keyfiyyoto nozarot zamani proqramlarin
mozmunu Va onun necs hayata kegirilmasina, mozunlarin fordi hazirliq saviyyasine,
onlarin iglo tomin edilmasindoki nailiyyatlorino diggeat yetirilmasi ohomiyyatlidir.
Biittn bu masalalor YUNESKO-nun 1995-ci ilds gobul etdiyi “Ali tohsilin islahati va
onun inkisafi” sonadindo 6z oksini tapmigdir. Qeyd etmok lazimdir ki, Avropada bir
sira qurumlar yaranmisdir ki, onlar ali tohsildo keyfiyyatin yiksaldilmasi isindo
Boloniya prosesi qurumlari ilo omoakdasliq edirlor. Onlardan ali tohsilda keyfiyyatin
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tomin edilmasinin Avropa sabakasini (ENQA) xiisusi gostarmak lazimdir. Bu sobokaya
Avropa 0Olkalorinds muxtalif sahalor Uzra ali tohsilin keyfiyyatini giymatlondirmoklo
mosgul olan 42 agentlik (assosiasiya) daxildir. Ali tohsildo keyfiyyatin tomin
edilmosindo  akkreditasiya prosedurlarinin  xiisusi yeri vardir. Akkreditasiya
solahiyyatli organ terofindon ali tohsil musassisasindo todris edilon program Uzro
hazirhigin talob olunan keyfiyyat saviyyasine uygunlugunun tosdiq edilmasidir.

NOTICOLOR VO MUZAKIRO

Boloniya prosesinds vacib magamlardan biri vahid mokana daxil olan 6lkalarin
Vo onlarin ali tohsil miuassisolorinin qarsiliqlt sokildo ali tohsil ixtisaslarinin,
doracalarinin vo tadris dovr morhalalorinin, diger vacib sonadlorin taninmasidir.
Moasalo burdadir ki, bu mosalo Boloniya prosesinin talobi kimi Uzo ¢ixmamisdir.
Taninmaya ehtiyac ictimai-iqtisadi inteqrasiya prosesinin gedisinds onun inkisaf
gqanunauygunluglarmin diktasi ilo halo xeyli avvallor mévcud olmus vo mixtalif
beynolxalq goriislorin vo muqgavilolorin predmeti olmusdur. Tosadifi deyildir Ki,
Boloniya prosesinin vacib sonadlorindan biri olan vo ali tohsil ixtisaslarmin,
daracalarinin va diger mihim sonadlorin Avropa dovlstlorinin vo onlarin ali tohsil
muossisolori  torofindon taninmasi haqqinda Lissabon Konvensiyasi Boloniya
Deklarasiyasinin  gobul edilmasindon bir il avval-1998-ci ildo 43 Avropa dovloti
torofindon gobul edilmisdi. Lakin ilk vaxtlar Lissabon Konvensiyasinin ali tohsil
sonadlorinin qarsiligh sokilds taninmasi ¢orgive sonadi olaraq yalniz tdvsiyo xarakteri
dasiyirdisa, Boloniya prosesinin baglamasi ilo onun diger normativ sanadlorlo
dostoklonmasi onu guclondirdi. Xususilo 2002-ci ildo Lissabonda Boloniya prosesi
carcivasinda kecirilon seminarda gobul edilmis bir sira tovsiyalor daha samballi giico
vo tosiro malik idi. Vahid ali tohsil mokanma daxil olan Avropa ali tohsil
muoassisalorinin ali tohsil ixtisaslart vo Sonadlorinin qarsiligli olaraq tanimalari
mogaminda qarsiya c¢ixan problemlor osason, keyfiyyat soviyyalorinin, todris
muddatlorini vo marhalslorinin, programlarin vo bir sozls, tohsilo aid standartlarin
muxtalifliyindon irali galir. Son illor akademik amokdasligin an ytiksak zirvasi bitin
dinyada 0z misbat cohstini oks etdirmis, hotta Avropada get-gedo genis yayilan
beynolxalq ikili vo ya miistorok diplomlarin reallagmasina nail olmusdur. Todris
prosesinda Ust-Usto diismo asagidaki magsadlors nail olmaga imkan verir:

-tadris prosesinin (todris plani, talim vo giymatlondirma metodlari, kurslarin
mozmununa va muiallimlara talablor va s.) bitlin asas elementlorinin razilasdiriimis
programlarinin formalasdirilmast;

-torofdas universitetdo tohsilin naticalorinin torofdaslarin biitiin istirakg¢ilar
arasinda avtomatik taninmasidir ki, bu da mobillik elementinin tohsil prosesino
qosulacagina tominat verir;

-programlarin imumi idaraetma orqaninin yaradilmasi;

-todris basa ¢atdigda miistorok (proqgram istirak¢ilari adindan) diplomun vo ya
istirak¢1 universitetlorin diplomunun verilmasi.

Tarix boyu ali tohsil mtassisalarinds tadrisin bilavasits elmi tadgigatlarla vahdati
hami tarafindan sartsiz gabul edilon bir realliq olmusdur. Yalniz miisyyan olunmus
bilik vo bacariglar toplusunu sagirdlora 0yratmoklo moggul olan orta moktoblordan
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forgli olaraq ali tohsilin vozifalorindon biri do taloblora elmi todgigat vardislarinin
astlanmasi vo onlarda elmi tofokkiiriin formalasmasina nail olmaqdir. Digar torafdan
1o ali tohsil muassisalori, xtsuson, kafedralar laboratoriyalar vo digor elmi strukturlar
comiyyatin elmi potensialim1 6ziindo comlogdiran vo ona istigamat veran markoazlor
olmuslar. Buna gors do, Avropa ali tohsil sistemindos asasli doyisikliklari nazards tutan
Boloniya prosesinin elma, onun dastyicilart olan strukturlarin bu prosesdo oynadigi
rola tosiri mihim shomiyyato malikdir. Boloniya prosesina qosulan har bir 6lkani do
maraqlandiran vo narahat edon suallarin xeyli hissasi bu masalalorlo bagli olmusdur.
Xususan do, postsovet mokanina daxil olan 6lkalords elmi bélmasinin forgli struktura
malik olmas1 imumi standartlarin qobul edilmasi aninda goxsayli suallar dogurmasi
tobiidir.

Moasalo bundadir ki, tiimumilikdo ali tohsilin 6zii harada olmasindan asili
olmayaraq todrisin yiksok elmi saviyyads olmasini talob edir. EImi tominatin togkili
iso bir-birindon forglona bilor. Boloniya prosesi muallimlorin segilmasi, fonlorin
secilmasi, todrisin keyfiyyatinin misyyanlosdirilmasi masalolorini rogabst zominino
qoydugundan yeni sistem noainki elmi cohatin azalmasina tohliika yaratmir, oksino,
onun daha da gtclondirilmasi tiglin sorait yaradir. Digar torafdan tolobalorin mobilliyi
ilo yanas1 miiallim vo todqgiqatgilarm sarbast harakatinin tomin edilmasi va onun
stimullagdirilmasi vahid elmi-todgigat mokaninin formalasmasina, onun ¢argivasinda
informasiya vo tocribo mubadilosinin intensivlogdirilmosi bu sahado genis
perspektivlor agir. Azorbaycanda, eloca do digar postsovet dlkalarinds ali tahsilds elmi
tominatin kafedralar torofindon hoyata kecirilmasi formal cohatdon ¢atinlik yaratmur.
Osas diqgot iso elmi todgiqatlarin keyfiyyatinin ylksaldilmasi, onun praktik
mohsuldarhiginin artirilmasma yénoldilmalidir. I. Sliyev, N. Nasirli, I. ©hmadov, G.
Mommodova, T. Imanov, G. Qafarovanin goldiklori gonasto géra “6lkalarin ictimai-
iqtisadi inkisaf saviyyasinda olan miixtaliflik, onlarda mévcud olan goxsayli obyektiv
va subyektiv sababdan irali galon problemlar, ganunvericilikda olan farglar tahsilin
keyfiyyatina monfi tosir gostoran amillordir. Umumi sanado imza ataraq Gmumi ali
tohsil mokanina qosulmagi bayan etmoak azdir va bu isin yalniz baslangicidir”(Sliyev,
Nasirli, ©hmodov, Mommadova, Imanov, Qafarova, 2015, 108 s. 46).

Avropa Olkolorindo Rektorlar Konfransi adlanan vo ali moktob rektorlarini
birlasdiran qurumlar faaliyyat gostorir, onlar tohsilin keyfiyyati, aragdirma, taloba vo
mitoxassis mubadilasi kKimi sahalords vo Umumiyyatlo ali tohsil siyasatinin diizgin
formalagmasinda foal istirak edirlor. Azorbaycanda iso Azorbaycan rektorlar
assosiasiyasi real hoyatda yoxdur, yalniz kagiz tizorindadir. 1993-ct ildo Avropa
rektorlar assosiasiyast (GRE) torofindon Avropadaki ¢ iri Klassik universitet ¢ox
muxtalif saholor Gizra 6z-6zUn{ tohlil yolu ils vo konardan dovat olunan mitoxassislorin
g6zl ilo dayarlondirildi. Bu, glcli vo zoif toroflori askara ¢ixarmaq, inkisaf tigiin
mdvcud olan imkanlari, eloca do tohdidlori aragdirmaq vasitasilo hoayata kegcirildi. “Ali
moktabin inkisafina tosir gostoron daxili vo Xarici maneoslor hansilardir?” “hansi
doyismoalora ehtiyac duyulur?” suallara cavab axtarilirdi. Manealorin agilmasi yeni
imkanlarin a¢ilmasma gotirib ¢ixarir. Mohz Boloniya prosesinin  an  muhim
maddolorindon biri ali tohsildo Avropa Olcilorini mioyyan etmoys c¢alismagq,
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keyfiyyatin tomin edilmasina yonalan kriteriya vo metodologiyalarin hazirlanmasinda
omokdasliq etmokdir.

Yuxarida geyd olundugu kimi Avropada ali tohsil sisteminds Boloniya prosesi
garcgivasindo aparilan islahatlar tolobo kontingentinin tutdugu yera, oynadigi rola
ohomiyyotli dorocods tosir etmisdir. H.isaxanli gostorir ki, “ali tohsilin hoyata
kecirilmasinda bir-biri ils six slagads olan dord amil istirak edir, aslinds isa onlar ali
moktabda keyfiyyoti tomin etmoli olan toraflordir, gaynaglar vo ideyalardir” ( Isaxanli,
2007, s.37 ). O, bu amillara kimlari va nalori aid etmisdir? Olbatta ki, Oyrananloari,
Oyradonlari, dyradanlarle dyranonlarin foaliyyst gosterdiyi sorait vo muihiti, ygeni ali
moktobdoki monavi  mibhiti, idareetma vo maddi-texniki gaynaglar-sorait.
Musallimlarin talabalors dars deyarkon asaslandigi ideyalar vo programlar, yani maasir
va dinamik tohsil modeli, programlar va todris planlari. Bu amillor bir-birina qovusuq
sokildadir, onlarin amoala gatirdiyi harmoniya ali moktabin garsisina qoydugu magsado
¢atmag yolunun ciddiliyino va salistliyine isaradir. Sorait vo mihit elo olmalidir ki,
tolobo Gyronmok istasin, vo ya Oyronmokdo ¢atinlik ¢okon tolobs 6z ugursuzlugunu
dork edib diisiinsiin, tadbir gorsiin va ya konara ¢okilmali olsun; musllimin 6yratmoya
glicii ¢atsin vo hovasi olsun. ©gor Boloniya prosesinin baslangic marhalasinds
kreditlorin baslica maqgsadi akademik mobilliyin dostoklonmasinds gorulirdiss, 2003-
ci ildo Berlinda bu moagsada todris programinin tokmillosdirilmasi do alave olundu.
Berlin Boyannamasinds do g6storilmisdir ki, nazirlor toloba mobilliyinin va beynalxalq
miqyasl todris programlarinin iglonib hazirlanmasinin tomin edilmosi tg¢un ECTS
sisteminin oynadig1 miihiim rolu giymatlondirirlor. Avropa ali moktoblorinds todris ili
orta hesabla togribon 40 hafto davam edir. Bu middstdo muxtalif 6lkalords akademik
kreditlordon kifayat godor genis istifado olunmasi tocriibasi asasinda qorara almislar ki,
tolobonin bir ilds todris yikinin Umumi omok tutumu 60, semestrdo 30 kredit
qazanmalidir. Tohsil prosesinin keyfiyyatino lazimi nazarat edildikds aydin olmusdur
ki, tolobo 60 kreditdon ¢ox toplaya bilmir vo 0, asas todris plani {izro yarimgiq ytiklonir,
ali moktob laziminca islomir, ylngul tutumlu kreditlor yazilir. Rusiya Federasiyasinin
Boloniya prosesino qosuldugu zaman qarsiya istifado edilon terminologiya ilo bagh
masalo ¢ixmusdir. Qarb garsisinda “akademik kredit” anlayisinin monasini veran rus
dilindo munasib terminlor axtarmaga baslamislar. Tadris amayinin amoktutumlulug
vahidinin MDB 06lkalorinds na tglin “zagot vahidi” s6z birlogsmasi ilo adlandirildigini
avropalilar tam aydinligi ilo basa diismoaya do bilorlor. Qarsiya sual ¢ixir: bu “zagot
vahidi” Avropa tohsil kreditino no dorocodo miivafigdir? ©gor tohsil prosesinin
omoktutumlulugunu miisyyanlogdirarkon vahid Avropa terminologiyasina riayot
edorok, “akademik kredit” qisaca “kredit” teminlorindon istifado olunsa, onda bu
problemin ugurlu halli yolu tapila bilor. M. Mahmudov yazir: “Akademik kreditlor hom
isogOturoanlor torafindon tolobonin hor bir fonn Uzro aldigi bilik vo bacariglariin
giymatlandirilmasinin muoayyan edilmasi tglin, ham do tolobanin akademik mobillik
sistemini doastoklomok Gi¢lin eyni doracads lazimdir* (Mahmudov, 2010, s.50).

Akademik kreditlora g0Ors toloba kifayat qodar uzun bir dévr orzinds basqa xarici
Olkalarin ali moktoblarinds oxuyaraq oradan akademik kreditlor gotira bilor, bunlar
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baza ali moktablari asas tohsilin hesabina yazmali vo 0z diplomunu vermak haqqinda
gorar gobul edarkan istifads etmoalidir.

NOTICO

Ali tohsil muoassisasinin mdstaqilliyi onun muxtar hiiquglara malik olmasi
ideyasinda 0z oksini tapmisdir. Muxtariyyat ali tohsil mlassisasinin bir sira baslica
problemlarin hallinds sarbast olmasini nazards tutur. Boloniya prosesinds bu masaloya
xususi diggat ayrilir. Bels ki, onlar bu prosesin baslica subyektlori olaraq sarbast gorar
¢ixarmagq salahiyyati olmadan Gzoarilorine diison vazifalori yerino yetirmak imkanindan
mohrum olardilar. Diizdiir, bu sarbastliyi hiidudsuz hesab etmok do diizgiin deyildir.
Buna gora do onun gargivalari har bir 6lkanin ganunvericiliyi ilo miayyanloasdirilir va
tonzimlonir. ilk baxisda ali tohsil muoassisalorinin mustogillosmesi, fordi todris
programlarina {istiinliik verilmosi ilo onlarin vahid ali tohsil mokaninda bir araya
golmasi, timumi standartlarin gabul edilmasi arasinda ziddiyyatin oldugu miisahido
oluna bilor. Oslinds iso sorboastlik bu Gmumi mokan ¢argivasinds onlarin sarbastliyi
todrisin toskilino, programlara, idaroetmo formalarina daha yaradici iimumi mokana
daha optimal tokliflorlo ¢ixmaq, tocriibolorlo boliismok imkani verir. Boloniya
prosesinds diggat markazina gatirilmis masalalardan biri da ali tahsilin shalinin bitin
kateqoriyalari, xiisuson maddi cohotdon imkansiz hissasinin ohato olunmasi
mosolosidir. Ali tohsil muossisalori tokco todris prosesi ilo moasgul olmur, onlarin
gordiiyii is comiyyatin bittin cahatlaring tasir edir vo onun yasamasinda, tokamaliinds,
onun yuksak ziyali kadrlarinin yetisdirilmasinds ovazsiz rol oynayir. Buna gora do
comiyyat butln tobagolori Ggilin ali tohsilin olyeton olmasi Boloniya prosesinin
normativ sonadlorinds 0z oksini tapmisdir. Bunun ti¢ilin har bir dovlstin beynalxalg
donor togkilatlariin imkanlarindan istifado edilmosi aktual bir problem kimi dafalorlo
muzakiro olunmusdur. 2015-ci ildo Tothigi Toadgigatlar Fondunun Azorbaycan
Respublikasinin Prezidenti yaninda Qeyri-HOkumat Togkilatlarina Dovlot Dastoyi
Surasinin maliyya dostayi ilo hayata kecirdiyi “Azarbaycanda ali tohsildo keyfiyyatin
yiksaldilmasi movzusunda maariflondirma tadbirlorinin hayata kegirilmoasi” layihasi
cargivasindo problem Uzrs tadqiqatlar aparilmis sorgu kegirilmis, miizakiralor togkil
edilmis, seminarlar, doyirmi masalar vo konfrans kegirilmisdir.

Tosadufi deyildir ki, elm vo alimlorin osasan universitetlordo comlosdiyi
Avropada Boloniya prosesinin 6zunun tokamdili tahsil mokanini tohsil va tadgigat
mokanina ¢evirmok ideyasinin formalagsmasina gotirib ¢ixardi. Boazi Umumavropa
keyfiyyat agentliklorinin rolunun artacagi vo ya Yyenilorinin yaradilacagi istisna
olunmasa da, toassuf ki, keyfiyyatin Ol¢ctilmasi masalasinda Avropa halo yekdil bir
gorara golo bilmir. Boloniyanin normativ sanadlorinds do ali tohsil miassisalarinin 6z
funksiyalarin1 ugurla hoyata kegirmosi Ug¢ln onun kifayot godor hlquqgi vo maliyys
mustagilliyino malik olmasinin vacibliyi vurgulanir. Bir sozlo, ideal olaraq ali tohsil
muoassisolori lazim olan maliyys Vo digor tominatlarini alaraq, todrisin keyfiyyati,
programlarin mozmunu, daxili idaragilik va sair masalalords tam sarbastlik alds edir.
Siibhosiz, totalitar sovet rejimindon ¢ixmis Olkalordo  bu islori qisa miiddotdo hall
etmok mumkin deyildir, bunun Ugiin muiayyan zaman talob olunur. Lakin onu da
unutmaq olmaz ki, bu masalalarin obyektiv sababdan olsa, longimasi ¢ox boyuk zorar
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vera bilor. Tohsili, o cimladan ali tohsilin bu glin Gglin aktual problemi keyfiyyatin
yuksoldilmasi, Avropa iqtisadi mokaninda hazirlanmis  kadrlarin = rogabot
gabiliyyatliliyinin tomin edilmasi problemidir. ©gor son illoro godar ali tohsildo asas
diggst yenidonqurma va quruculugq islorina verilirdisa, indi tohsilin keyfiyyati 6n plana
cixir. Diizdiir, keyfiyyat tohsildo hamiso vacib amillordon biridir. Lakin comiyyatin
digar problemloari hall edildikca keyfiyyat amili daha gox 6nam kasb edir. Ovval-avval
Olkonin daxili amok bazarmin keyfiyyatli mitoxassislorlo tomin edilmosino olan
ehtiyac tohsil keyfiyyatini digqgeat markozino ¢okir. Zaman kecdikco isa Olkonin
Avropaya Vo diinyaya inteqrasiyasinin doracaSine uygun olaraq bu miqyasda kadr
hazirhigimin tolablori yeni keyfiyyat hodoflori misyyenlosdirir. Bu proses, yekun
olarag, Azarbaycanin diinya tohsil mokaninda rogabat gabiliyyatinin davamli olaraq
tomin edilmasini guiniin vazifasina gevirir.

Istifada edilmis adabiyyat:
1. Abbasova, A., Oliyev S., Pasayev T (2011). Avropa kredit transfer sistemi vo
onun ali tohsilo totbigi. EImi asorlor, ARTPI, Ne3,s.3-8
2. OliyevI., Nosirli N., ®hmadov I.,Mammodova G., Imanov T., Qafarova G (2015).
Ali tohsilda keyfiyyatin yiksaldilmasi glinlin talobidir. QHT, 108 soh.
3. Isaxanli, H. (2007).Yaxs1 nadir, pis nedir? Ali tohsilin inkisaf soviyyasi, keyfiyyaot
gOstoricilori vo akkreditasiya haqqinda. Xozor Universiteti, 54 soh.
4.  Mahmudov, M.C (2010). Boloniya prosesi: problemlar, perspektivlor, realliglar.
Elm va Tahsil, 504 sah.
5. Azarbaycan Respublikasinin ali tahsil miassisalorinin Avropa ali tohsil makanina
inteqrasiyasi ilo bagli bazi todbirlor haqqinda. "http://www.portal/edu/ .az

QUALITY FACTOR IN HIGHER EDUCATION WITHIN
THE BOLOGNA PROCESS

Zoya Jafar Velibeyova

Dosent, Doctor of Philosophy in Pedagogy
Azerbaijan State Pedagogical University
Department of General Pedagogy

Summary

The scientific article initially examined the first steps of our country to join the
Bologna process, the main goal of Azerbaijan in joining this process, and the provisions
of the statute. Then, issues such as the transition to a two-cycle higher education, the
introduction of a credit system, strengthening education quality control, expanding
mobility, mutual recognition of specialties and diplomas, harmonization of diploma
supplements with relevant documents on higher education of European countries,
achieving employment for graduates, and ensuring the attractiveness of the European
education system were touched upon. Extensive information was provided about the
institutions called the Rectors’ Conference in European countries, which unite the
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rectors of higher education institutions, the quality of education in them, student and
specialist exchange, and higher education policy in general, and their active
participation in this direction.

Keywords: Europe, higher education, mobility, Declaration, attestation,
accreditation, credit system

IHTOHAIIMHE O®OPMJIEHHS AHTJIIHCBKUX
PEUYEHB-BUT'YKIB SIK 3ACIb ®OPMYBAHHS
GOHETUYHOI KOMIIETEHTHOCTI
YKPATHOMOBHUX CTY/JIEHTIB

BypaBeHnko Anikesika

CT. BUKIL

Tkauenko Kcenis

CT. BUKII.

Kpemenuubka €anzaBera

BUKJI.

Kadenpa anrmniiicekoi MOBU Ta KOMyHIKaIlii
KuiBChbKkMi1 CTOIMYHUM YHIBEPCUTET

imeni bopuca I'pinuenka, Ykpaina

VY cyuacHii MeTONIWIll HAaBUYAHHS AHMIINCHKOI MOBU BaXJIMBE MICIE MOCIIAE
dbopmyBaHHS (OHETHMYHOI KOMIIETEHTHOCTI, sKa 3a0e3reuye e(EeKTUBHICTh YCHOI
KOMYHIKAI[ii Ta COpUSIE TOCSITHEHHIO B3a€MOPO3YyMIHHS MIX CHIBPO3MOBHHKamu. Bona
OXOILTIOE HE JIUIIE MPaBWIbHY apTUKYISIIIO 3BYKIB 1 JOTPUMaHHS HOPMATHBHOTO
Harojiocy, a W BOJIOJIHHS PUTMIKO-IHTOHAIIIMHUMH OCOOJIMBOCTSIMA MOBJICHHSI.
Hocniguuku Cenc-Mypcist, Bpiaron, I'yasin i Ipinep (Celce-Murcia et al., 2010) Ta
Poyu (Roach, 2009) HaroomyrTh, III0 caMe IHTOHAIIIS € OJTHUM 13 KIIIOUYOBHUX 3aC001B
nepeiaBaHHsl KOMYHIKaTHBHOIO HaMmipy MOBIISI Ta HOro €MOI[IMHOIO CTaBJIEHHS 10
BHCJIOBITFOBaHHS.

Oco0iBe MicIle B CUCTEM1 HaBUAHHS aHTJTIMCHKOI IHTOHAITIT ITOCIAaI0Th PEYCHHS-
BUTYKH, OCKIJTbKA BOHHM XapaKTEPU3YIOThCS BHCOKOKO EMOIIIHOIO HACHYCHICTIO Ta
PI3HOMAaHITHICTIO IHTOHAIIHHUX Mojiesnel. [IpaBunbHe i1HTOHAILIHE 0(hOPMIICHHS TaKUX
KOHCTPYKIIIH 3a0e3reuye ajeKBaTHE CIIPUUHATTS €MOIIHOTO 3MICTY BHCJIOBIIOBaHHS
Ta MOro MparMaTMYHOro 3HAauYeHHs. BomHowac s yKpailHOMOBHUX CTY/CHTIB
BIJITBOPEHHS IHTOHAIIIT aHTTIMCHKUX PEUEHb-BUTYKIB YaCTO CTAHOBUTD TPY/IHOIII Yepe3
BIIMIHHOCTI MK TPOCOJWYHMMH CHUCTEMaMH aHTJINHCHKOI Ta YKpaiHChKOi MOB, IO
MOKE€ TPHU3BOAUTH O 3HIKEHHS MPHUPOJHOCTI IHIIOMOBHOrO MOBJIEHHsS. Ha e,
30KkpeMa, 3BeptatoTh yBary O’Konnop 1 Apuona (O’Connor & Arnold, 1973), a Takox
Bemnc (Wells, 2006), siki po3risaatOTh iHTOHAIIO SK BaKIMBUNA KOMIIOHEHT CMHCIIOBOT
Ta eMOLIMHOT OpraHizailii aHrJ1iChbKOro BUCIOBIIIOBAHHS.
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VY 3B’s3Ky 3 UM aKTyaJIbHUM € TOIIYK €(PEKTUBHUX METOJUYHHUX IMPUHOMIB,
CHpsIMOBaHUX Ha (hOPMYBaHHS IHTOHAIIMHUX HABUYOK Y MPOIECl HABYAHHS aHTJIIACHKOT
MoBU. OJHHMM 13 TakuxX 3aco0iB € CHCTeMa CIICHIaJIbHO PO3POOJICHUX BIIPaB, IO
MOEHYIOTh ~ ayJIIOBaHHS, IMITalllf0, BapilOBaHHS IHTOHAIIIMHUX Mojened 1
BUKOPUCTAaHHS pPEUYCHb-BUTYKIB y KOMYHIKATMBHHUX CHUTyalisix. Meroo Te3 €
OOIPYHTYBAHHSI JIOIUUILHOCTI BHKOPWUCTAHHS AHTJINCHKUX PEYCHBb-BUTYKIB IS
dbopmyBaHHsT  (POHETUYHOI  KOMIIETEHTHOCTI  YKPaiHOMOBHMX  CTYJEHTIB  Ta
XapaKTepUCTUKA BIpPaB, CIPSIMOBAaHMX HA PO3BUTOK IHTOHAIIMHOI BHUPA3HOCTI
MOBJICHHSL.

[Tpobnema popmyBaHHS POHETHUYHOT KOMIIETEHTHOCTI MOCIIa€ BAYKIMBE MICIIC B
Cy4YacHI! METOAMIII HaBYaHHS aHTJIHCHKOI MOBH, OCKIJIBKH SIKICTh YCHOT'O MOBJICHHS
3QJIEKUTh HE JIMIIE BiJ MPAaBUJIbHOI apTUKYJISLII OKPEMHUX 3BYKIB, a ¥ Bl BOJIOJIIHHS
CyIpacerMEHTHUMU Xapakrepuctukamu MosienHs. Cenc-Mypcis, Bpinrton, T'yasin i
Ipinep (Celce-Murcia et al.,, 2010) migKpecIOKOTh, 10 HABYaHHS BHMOBH Mae€
OXOTUTIOBATH 3BYKH, CIIOBECHHUU HArojoc, puTM, 3B’S3HE MOBJICHHS Ta IHTOHAIIIIO,
OCKLJIBKH caMe iX MO€THaHHs 3a0e3reuye 3p0o3yMUTICTh 1 MPUPOIHICTh IHIIOMOBHOTO
moBiieHHd. [lomibny nymky Bucnosmoe Kemm (Kelly, 2000), sixuit posrisgae
(GOHETHYHY MIATOTOBKY $IK HEBII'EMHUN CKJIQJHUK KOMYHIKATHBHOTO HAaBYaHHS
aHTJINCHKOT MOBH.

[HTOHAIlIT € OMHHUM 13 KIIOYOBHX KOMITIOHEHTIB (DOHETHYHOI KOMIIETEHTHOCTI,
aJke BOHA BHKOHY€E HE JIMIIIE CTPYKTYPHY, @ i CMUCJIOBY Ta NparMaTH4Hy (DyHKIIIi.
Poyu (Roach, 2009) 3a3nauae, 1m0 IHTOHAIi JOlOMarae oOpraHi3oOBYBaTH
BUCIIOBJIIOBAHHS, BUOKPEMIIIOBATH BAXKJIUBY 1H(GOpPMAIIIO Ta MepeaBaTh CTaBICHHS
MOBILA 10 3MicTy noBigomieHHs. Kpartenaen (Cruttenden, 2014) Takox Harosourye
Ha POJIl IHTOHAIllI y PO3PI3HEHHI KOMYHIKaTUBHUX HaMipiB, 30KpeMa TBEPI>KCHHSI,
3alUTaHHS, 3JUBYBAaHHS, CYMHIBY, 3aXOIUIEHHS YW eMOIIHOi omiHku. OTxe,
iHTOHaIIiHEe O(GOpPMJICHHS BHUCJIOBIIOBaHHA O€3MOCepeHbO BIUIMBAE HA HOro
CIPUMHSTTS CIIIBPO3MOBHUKOM.

Oco0sivBe 3HAUEHHA JJIA JTOCHIIKEHHS] MalOTh Ipalli, IPUCBAYEHI aHTIINCHKIMI
iHToHarii. O’Konnop 1 Apuonn (O’Connor & Arnold, 1973) posrasanaiorh
IHTOHAIIIIHI MOJIEJl aHTJIIHCHKOI0 MOBJICHHS SIK 3ac10 TepeaaBaHHs PiI3HUX BIJITIHKIB
3HAUYCHHS ¥ emortriitHoro craBieHHs MoBI. Bemic (Wells, 2000) akiienTye yBary Ha
TOMY, 110 BUOIp SAAEPHOTO TOHY BIUIMBAE HA IHTEPIIPETAIIIIO BUCIOBIIOBAHHS Ta MOXKE
3MIHIOBaTH HOTO mparMaTudHuii eekT. Lle 0coOamBo BaxIIMBO JJIs1 peUeHb-BUTYKIB,
y SKHX IHTOHAIll YacTO € TOJIOBHUM 3aco0O0OM Iiepe/laBaHHS €MOIllii, 30KpeMa
3IUBYBaHHS, 3aXOIUICHHS, PO3ApaTyBaHHs, PO3UYapyBaHHS UM 1pOHii.

VY MEeTOIMYHOMY acneKTi BaXKIMBUM € MHUTAHHS 0OOPY BIpaB, SIKI CHPHUSIOTH
dbopmyBaHHIO IHTOHAIIMHUX HaBUYOK. [’10iHr3 (Hewings, 2004) mpomnoHye MMpOKUii
CIEKTp MPAKTUYHUX 3aBJaHb JJII HaBYaHHS BUMOBH, CEpejl SKHX OCOOJMBE MIiCIe
MOCIJIal0Th BIPaBU Ha CIIYXOBE PO3PI3HEHHS, IMITAIlll0, MOBTOPEHHSI, 1HTOHAIIliTHE
BapilOBaHHS Ta BUKOPHCTAHHS MOBJICHHEBUX OJIMHUIIb Y CUTYaTUBHOMY KOHTEKCTI.
Taki BrpaBu € 0COOJIMBO JOLUIBHUMH IT1J] YaC HAaBYaHHS aHTJIIMCBKUX PEUCHBb-BUTYKIB,
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OCKLJIbKY BOHH JIAIOTh 3MOT'Y CTYJICHTaM HE JIMIIE BIATBOPIOBATH IHTOHAILIIMHY MOJIEb,
a 1 OB sI3yBaTH ii 3 KOHKPETHUM KOMYHIKaTUBHUM HaMipOM.

Jlnst  yKpalHOMOBHHMIX CTYJIEHTIB OIaHYBaHHS AaHTJINACHKOI 1HTOHAIT MOXKe
CTAHOBHUTH TPYJHOIII Yepe3 BIAMIHHOCTI M MPOCOJAUYHUMHU CHUCTEMaMU PiAHOI Ta
iHO3eMHOiI MOB. HeocTaTHs yBara 70 IHTOHAI[IHHOT BUPA3HOCTI YaCTO MPU3BOIUTH 10
TOTO, 110 (hOpMaIBLHO MPABHIIBHO TTOOYAOBaH1 peYEHHS 3By4YaTh HEMPUPOIHO a0 HE
NepeatoTh OYIKYBAHOIO €MOIIHHOro 3Mmicty. Came TOMy HaBYaHHS 1HTOHAIIHHOTO
oOpMJICHHSI PEUYCHBH-BUTYKIB Ma€ CIUPATHCS Ha MOCTYNOBY CHCTEMY BIIPaB: BiJ
pO3Mi3HABaHHS I1HTOHALIMHUX MoAened 10 ix imiTamii, TpaHchopmalii Ta
BUKOPUCTaHHS B JIaJIOTIYHOMY MOBJICHHI. Takhid MiAXiA Y3TOJKYEThCS 3
KOMYHIKATUBHO OpIEHTOBAaHUM HAaBYaHHSM BHUMOBH Ta cHpuse (HopMyBaHHIO
(OHETUYHOI KOMIIETEHTHOCTI K CKJQJHUKA I1HIIOMOBHOI KOMYHIKaTHBHOI
KOMITETEHTHOCTI.

Cnuparounch Ha KOMYHIKaTUBHUN MAXIJ 10 HaBYaHHS (DOHETUKU, MPOMOHYEMO
CUCTEMY BIIPaB, CIIPSMOBAHUX Ha MoeTanHe (GopMyBaHHS IHTOHAIIMHUX HABUYOK IT1]T
yac ONpaIlOBaHHS aHTJIINCBKUX peyYeHb-BUTYKIB. PobOoTa 3iificHIOETbCS 3a
MPUHIIUIIOM TOCTYIOBOTO YCKJIATHEHHS: BiJl pO3Mi3HABAHHS 1HTOHAIIMHUX MOJemeH
710 X CaMOCTIHHOTO BUKOPUCTAHHS B MOBJICHHI. Taka MOCIIIOBHICTb CIIPUSE HE JIUIIIES
3aCBOEHHIO IHTOHAUIMHUX OCOOJMBOCTEH AHIJIINCBKOI MOBM, a W PpO3BUTKY
(GhOoHETHYHOT BUPA3HOCTI Ta KOMYHIKATHBHOT BIIEBHEHOCTI CTY/ICHTIB.

[lepmnii eran nmependavyae po3BUTOK CITYXOBHUX yMiHb. CTy/I€HTaM MPOMIOHY€ETHCS
POCITyXaTH OJHAKOBI 32 JTEKCUYHUM CKJIAJIOM PEUCHHSI-BUTYKH, BUMOBIICHI 3 PI3HOIO
IHTOHAIlI€10, Ta BU3HAUUTH eMmoIlito MoBI. Hampukinan: How wonderful!; What a
surprise!; That's incredible!; How disappointing!; What a pity! Ilicns uporo crynenTu
BUKOHYIOTh BIIPABU HA IMITaIl110, HAMArartouruch MaKCUMaJIbHO TOYHO BIITBOPUTU TEMII
MOBJICHHS, JIOT1YHU HAroJIoc, MEJIOUKY Ta eMOIIiiiHe 3a0apBICHHS BUCIOBIIOBAHHS.

HacTtynHuii eran cnipsiMOBaHUN Ha pO3BUTOK IHTOHAIIMHOT THYYKOCTi. CTy/IeHTH
BUMOBJISIIOTh OJHE W TE€ caMe PEYEHHs BIAMOBIIHO [0 PI3HUX KOMYHIKaTHMBHUX
cutyauiii. Hanpuknan, peuennss What a beautiful day! moxe nepemaBatu wmmpe
3aXOIUICHHS, 3/IMBYBAaHHS, IPOHII0 a00 po34apyBaHHS 3aJIeXKHO BiJ] 3aIIPOIIOHOBAHOTO
KOHTEKCTY. JIOLIIbBHUMH € TaKOK BIPAaBH Ha 3aBEPUICHHS J1al0ry, y IKUX HEOOXI1THO
ni0paTy BIANOBIIHE PEUYCHHS-BUTYK Ta BHMOBHTH MOr0 3 HAJIGKHOIO IHTOHAIIIEIO.
Hanpukmana: You have passed your final exam. — That's fantastic!; The concert has
been cancelled. — What a pity!; Our team has won the competition. — How amazing!

3aKkIr0YHUN eTar nependavyae BUKOPUCTAHHS PEUYCHb-BUTYKIB Y CUTYaTUBHOMY
MOBJIEHHI. CTyJIEHTH BUKOHYIOTh POJIbOBI 3aBJJaHHS, CTBOPIOIOTH KOPOTKI A1aJI0TH 200
KOMEHTYIOTh 3alpOINOHOBaHI UIIOCTpallii, BUKOPHUCTOBYIOYM pPI3HI THUIH BUTYKIB
BIJIMIOBIJTHO /10 KOMYHIKaTUBHOI cuTyailii. Taka cuctema BrpaB 3a0e31euye o€ THaHHS
CIIyXOBOTO CHPUNHATTS, IMITallii, MOBJICHHEBOI MPAKTHUKU Ta €MOILIHOI BUPA3HOCTI,
mo crpuse GopMyBaHHIO (POHETHYHOI KOMIIETEHTHOCTI ¥ HaOJWIKae I1HIIIOMOBHE
MOBJICHHS CTYJICHTIB JI0 TPUPOJIHOTO AHTJIOMOBHOTO CIIIJIKYBaHHSI.

Otxe, 1HTOHAIIiHE O(OPMIICHHS AHTIIIMCHKUX PEYCHb-BUTYKIB € BAKIUBUM
CKJIJITHUKOM (popMyBaHHSI (POHETUYHOT KOMIETEHTHOCTI YKPaiHOMOBHUX CTYJICHTIB,
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OCKLJIbKH 3a0e31euye ajfeKBaTHE IepeaBaHHs eMOIIHHOIO 3MICTY BUCJIOBIIFOBaHHS Ta
M1JBUILYE TPUPOAHICTh IHIIOMOBHOTO MOBJIEHHS1. 3alIPOIIOHOBAaHA CUCTEMA BIIPaB, 110
IPYHTYETHCS HA TOETAITHOMY PO3BUTKY CIyXOBUX, IMITAI[IHHUX Ta MPOJTYKTHBHUX
IHTOHAIIMHUX HABUYOK, cpusie (GOpMyBaHHIO BMIHb MPABUJIIBLHO 1THTEPHPETYBATH U
BIATBOPIOBATH IHTOHAIlIWHI MOJENI AaHIJIHCHKUX PEUEHb-BUTYKIB y PI3HUX
KOMYHIKaTUBHUX CHUTyalisgX. [lepcrnekTuBy MOAaablIuX JOCHIKeHh BOAYaEMO B
€KCIIEpUMEHTANIbHIA TepeBipil €PEeKTUBHOCTI 3alpONOHOBAHOI CHUCTEMHU BIIPaB y
npoiieci HaB4aHHS (POHETHKHU aHTIIHCHKOT MOBH CTY/IEHTIB 3aKJIa/IiB BUIOI OCBITH.

Cnucok BUKOPUCTAHUX JZKEPEJI
1.  Celce-Murcia, M., Brinton, D. M., Goodwin, J. M., & Griner, B. (2010). Teaching
pronunciation: A course book and reference guide (2nd ed.). Cambridge University Press.
2. Cruttenden, A. (2014). Gimson's pronunciation of English (8th ed.). Routledge.
3. O'Connor, J. D., & Arnold, G. F. (1973). The intonation of colloquial English
(2nd ed.). Longman.
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In the context of modern globalization, intensifying migration flows, and growing
demands for securing Ukraine’s state borders, the role of effective professional
communication has become crucial (Smith, 2023). Border control today is not merely
a technical or procedural activity aimed at verifying documents, but a complex,
multifaceted communicative process. In this context, the use of rational and empathetic
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communication strategies becomes a key tool for ensuring law and order
(Bloshchynskyi, Voitiuk, & Khamaziuk, 2024), national security, and the provision of
high-quality services. The linguistic aspect of such interaction requires in-depth
scientific analysis, since it is precisely linguistic means that make it possible to
minimize conflict, neutralize stress factors, and significantly increase the throughput
capacity of border crossing points.

Communication in the field of border control is a specific form of institutional
discourse, in which the participants are a representative of state authority (a border
guard) and a person crossing the border. This interaction is often constrained by time
limits, emotional tension, and language barriers, which presents border guards with the
challenge of not only identifying the individual but also establishing a dialogue that
meets the standards of international and national professional ethics.

The aim of our study is to comprehensively identify and systematize the linguistic
means and communicative strategies that determine the success of professional
interactions among border service personnel at border crossing points. To achieve this
goal, we set out to accomplish the following tasks: analyze the nature of professional
communicative situations in border control; identify the dominant speech strategies
used in real-world practice; develop well-founded recommendations on the appropriate
use of linguistic tools for the successful de-escalation of conflict situations and the
facilitation of constructive dialogue.

Professional communication at the state border is characterized by a high degree
of standardization, driven by the need to adhere to clear procedures; however, it is the
conscious, strategic use of language that allows an officer to professionally manage the
course of the dialogue. Research shows that the most effective strategy in such
situations is the cooperation strategy (Koval, 2020), which involves the use of polite
forms of address, clear and concise phrasing of questions, and the application of active
empathetic listening techniques (Koval, 2020) especially in the context of the
digitalization of education and professional training (Balendr et al., 2023). Linguistic
analysis allows us to identify the following main levels of communicative strategies:

informative level — aimed at quickly obtaining necessary information about the
individual, the purpose of the trip, and the presence of documents and luggage (here,
interrogative structures dominate, which should be as neutral as possible and free of
evaluative judgments);

regulatory level — involves the use of imperative constructions (commands),
which, however, must be softened by modal verbs or polite phrases (for example,
“Would you please show me your passport,” “Kindly present your vehicle
documents”), allowing one to maintain an authoritative position without provoking
aggression;

emotional-psychological level — includes the use of politeness markers and
paraverbal cues that reduce psychological tension and effectively prevent the
emergence of acute stressful situations.

Another important aspect is the use of professional terminology and international
standards, particularly English as a language of international communication
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(Khamaziuk & Kustovska, 2025). The absence of ambiguity, precision in expression,
and a high standard of speech are key requirements for a border security specialist.
Nonverbal elements (facial expressions, gestures, eye contact, and distance) also
significantly reinforce verbal strategies, creating a cohesive image of a professional
who acts strictly within the law. The ethnic and sociolinguistic characteristics of the
communicators also have a significant impact on how speech is perceived (Babchuk et
al., 2025).

Table 1 — Communication Strategies

Communicative Strategy Linguistic Markers Professional Effect

Distancing Strategy Use of formal forms of address and | Maintaining subordination,
impersonal constructions objectivity

Cooperation strategy Use of politeness markers, | Reducing conflict, building trust
empathetic expressions

Control strategy Use of direct questions, clear | Speeding up procedures, clarity
instructions

*Data is compiled by the authors

Data analysis shows that ignoring the linguistic aspect of communication leads to
a 15-20% increase in passenger processing time due to misunderstandings and the need
to repeat instructions. Conversely, the use of politeness strategies improves the
agency’s image and significantly reduces the number of complaints from citizens.

Thus, communication strategies in professional border control situations are an
integral component of a border guard officer’s professional competence.

The linguistic aspect must be integrated into the training system, as proficiency in
language directly affects the level of security and the overall effectiveness of the state
border. Further research should focus on developing specialized communication
scenarios for crisis situations that take into account the psychological characteristics of
the communicants and the requirements of international law.
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The effect of high hydrostatic pressure on the fluctuation paraconductivity Ac (T)
of Yo.66Pro34Ba,CusO5.s. single crystals was investigated. For all applied pressures, the
experimental curves p (T) contain linear sections at temperatures T > T* (Fig. 1).

Figure 1. Temperature dependences of Ac(T) in coordinates InAc(Ing) at pressures
of 0 and 9.7 kbar. The inset shows the pressure dependences T¢(P) and &(P)

At temperatures T < T*, the curves p(T) deviate downward from their linear
extrapolation, i.e., excess conductivity Ac(T) appears in the studied samples. It is
shown that high hydrostatic pressure leads to a significant expansion of the temperature
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interval of the existence of excess conductivity, thereby narrowing the region of linear
dependence p(T) in the ab-plane in the normal state. Fluctuating conductivity is
considered within the framework of the Lorentz-Doniach model. It is established that
at pressures up to 9.7 kbar, the value of the transverse coherence length &:(0) decreases
from 5.47 to 5.06 A with increasing T. and the 2D-3D crossover point shifts in
temperature, which qualitatively differs from similar pressure dependences &c(0)
obtained both for pure YBaCuO samples of optimal composition and for single crystals
slightly doped with praseodymium. Possible mechanisms of the influence of high
pressure on the critical temperature and coherence length are discussed within the
framework of a model that assumes the presence of singularities in the electronic
spectrum of charge carriers, typical of strongly coupled lattices.
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Abstract. Polymer based composites have gained substantial attention in the
construction industry due to their manufacturing simplicity, environmental
sustainability, and economic viability. The development of high performance thermally
conductive building materials faces a fundamental obstacle in the form of interfacial
thermal resistance. This phenomenon arises when fillers characterized by diverse
particle sizes and geometric configurations are integrated into a continuous polymer
matrix. Interfacial thermal resistance functions as a critical bottleneck for heat
transport, which severely limits the effective macro scale thermal conductivity of
building components. This article provides a comprehensive evaluation of
methodologies aimed at mitigating the impact of interfacial resistance through the
systematic optimization of filler parameters, including concentration and distribution.
Analysis indicates that the hybridization of two or more distinct filler types offers
significant potential for improving overall thermal performance. This enhancement is
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attributed to a synergistic effect that enables the creation of an interconnected three
dimensional conductive network within the composite structure. A key finding of this
research is that the physical dimensions and geometric characteristics of the fillers exert
a more significant influence on thermal conductivity than the specific chemical nature
of the filler material itself. This observation is explained by the fact that optimized filler
shapes and sizes increase the contact area between individual particles, thereby
reducing the resistance at the interfaces. The results demonstrate that controlling
particle distribution in polymer systems provides a reliable pathway to improve the
thermal insulation or heat management properties of building materials without
increasing filler volume. These findings offer practical strategies for the design of
energy efficient construction products by leveraging the morphological features of
filler systems to achieve superior thermal properties.

Key words: polymer composites, thermal conductivity, building materials, filler
distribution, interfacial resistance, thermal performance.

Introduction. The contemporary construction industry is increasingly focused on
the development of energy efficient building materials capable of regulating internal
thermal environments. As the demand for sustainable and high-performance
infrastructure grows, the integration of advanced composite materials into building
envelopes has become a primary focus of civil engineering research. These composite
systems, typically composed of a polymer matrix reinforced with specialized fillers,
are designed to enhance the thermal management properties of structural elements,
walls, and insulation layers. Modern building standards necessitate materials that
provide superior thermal insulation or heat dissipation capabilities, thereby reducing
the operational energy requirements of structures. The pursuit of these goals requires a
deep understanding of thermal transport mechanisms within heterogeneous material
systems, as the efficiency of building components is often limited by the thermal
properties of their constituent parts.

The existence of interfacial resistance implies that even fillers possessing
exceptionally high intrinsic thermal conductivity may fail to deliver the expected
thermal performance if the contact zones are not carefully managed. Heat transport
across these boundaries is primarily governed by microscopic energy transfer
processes, which are highly sensitive to the physical and chemical characteristics of
the interface. To satisfy the stringent requirements for modern energy efficient building
materials, a holistic approach to the design of high thermal conductivity composites is
required. This necessitates a detailed focus on the spatial distribution of fillers, the
optimization of particle-to-particle contacts points, and the elimination of thermal
bottlenecks within the matrix [1]. Achieving a continuous thermal pathway requires
precise control over the morphology of additives, as the complex interplay between
different particle geometries can either facilitate or hinder the formation of effective
conductive networks within the composite structure.

Furthermore, the mechanical and rheological properties of the polymer matrix
must be carefully balanced with the loading levels of the fillers to ensure that the
material remains processable and adheres effectively to various building substrates.
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This challenge is intensified by the fact that increasing filler concentration to enhance
thermal conductivity often results in higher viscosity and the potential formation of
microscopic voids or air pockets during the manufacturing process [2]

These voids can paradoxically increase the total thermal resistance of the
composite by acting as insulators, thereby negating the benefits gained from the filler
reinforcement. Consequently, the optimization of filler distributions, including the use
of polymodal systems where multiple particle sizes are combined, represents a vital
area of study for improving the macro scale thermal efficiency of modern construction
composites. By systematically addressing the limitations imposed by interface
boundaries and filler dispersion, researchers aim to develop robust material solutions
that contribute to the creation of more sustainable and thermally resilient built
environments.

Aim. This study aims to investigate the influence of polymodal filler distributions
on the thermal transport properties of polymer composites intended for construction
applications. The core purpose is to analyze how the architectural arrangement of fillers
within a matrix affects effective thermal conductivity at the macro scale. The research
focuses on identifying the relationship between filler morphology, specifically size and
shape, and the mitigation of interfacial thermal resistance. This work seeks to clarify
how the geometric arrangement of particles can reduce internal thermal bottlenecks,
thereby improving the performance of building components without necessitating
excessive filler loading. By examining the interplay between filler parameters and
structural integrity, the study provides a methodology for designing advanced materials
that support energy efficiency in the building sector. The objective is to define the
optimal configurations that minimize thermal impedance and to establish design
principles that align with the requirements for high performance construction materials.

Results and Discussion. The experimental findings demonstrate a measurable
increase in the effective thermal conductivity of polymer-based composites when filler
systems are systematically optimized. This improvement is primarily attributed to the
intrinsic thermal properties of the integrated fillers and their geometric arrangement
within the host matrix. Analysis confirms that the formation of a synergistic effect in
hybrid composites is more effective for enhancing heat transport than the application
of monodisperse filler systems. This phenomenon originates from the strategic
variation in particle size and morphology, which allows for a more efficient occupation
of the internal volume.

In single filler systems, larger particles exert a more substantial influence on the
macro scale thermal conductivity, as heat transport through larger structures occurs
with greater stability compared to the pathways formed by smaller, high surface area
fillers. However, the conductivity values in these systems are often limited by the
spatial constraints of the filler distribution. The investigation indicates that combining
fillers of two distinct sizes to form a hybrid composite provides a robust solution for
enhancing thermal performance. Smaller filler particles effectively occupy the
interstitial gaps and voids that are created during the manufacturing process between
larger structures.
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The presence of air gaps between particles acts as a significant thermal barrier
that obstructs the continuity of conductive pathways within the building material. By
adding a secondary filler type with a smaller size, these voids are filled, which
facilitates the creation of additional connections between the primary particles. This
structural arrangement is beneficial for reducing the thermal barrier and ensuring a
more continuous flow of heat through the composite. By optimizing the packing
density through this multi scale approach, the resistance at the particle interfaces is
minimized, allowing for superior thermal regulation in structural elements.

The interaction between large and small particles facilitates the development of a
more interconnected three-dimensional network that promotes efficient heat transport
across the entire polymer system. This architectural refinement demonstrates that
controlling the morphological features of the fillers is essential for aligning the final
composite properties with the requirements for energy efficient construction products.
The reduction of interfacial thermal resistance through such hybrid strategies allows
for the effective management of thermal gradients within building components,
ensuring that the physical design successfully translates into measurable improvements
in the macro scale thermal conductivity of the material.

Conclusions. The investigation into thermally conductive polymer composites
demonstrates that the mitigation of interfacial thermal resistance is the primary factor
for enhancing heat dissipation in construction materials. While the intrinsic properties
of the fillers are important, the optimization of morphology through the selection of
size and geometric shape plays a superior role in improving macro scale thermal
performance. The hybridization of fillers is significantly more effective than single
filler systems because smaller particles fill the internal voids and gaps between larger
structures. This process creates a continuous and interconnected three- dimensional
conductive network within the polymer matrix. Such synergy effectively reduces
resistance at the particle boundaries and lowers the thermal barrier across the material.
These strategies provide a vital foundation for the development of advanced
composites for energy efficient building applications.

Reference
1. Huang, B., Gao, J., Yu, J., Nishimura, K., Jiang, N., Dai, W., ... & Lin, C. T.
(2026). Recent advances in hexagonal boron nitride based thermal interface materials:
A minor review. Journal of Physics D: Applied Physics. https://doi.org/ 10.1088/1361-
6463/ae760b
2. Guerra, V., Wan, C., & McNally, T. (2020). Fused deposition modelling (FDM)
of composites of graphene nanoplatelets and polymers for high thermal conductivity:
a mini-review. Functional Composite Materials, 1(1), https://doi.org/ 10.1186/s42252-
020-00005-x

238



Proceedings of the 5™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Innovative Solutions in Science: Balancing Theory and Practice"
57 SCIENCE SPACE July 13-15, 2026, San Francisco, USA

Section: Physical Culture and Sports

THE ROLE OF STATISTICAL ANALYSIS IN
IMPROVING SPORTS PERFORMANCE

Gleni Marku

MSc

Department of Budget

University of Sports Tirana, Albania

Abstract

This study examines the role of statistical analysis in improving sports
performance and how data-driven approaches are transforming decision-making in
modern sport. Using a qualitative, literature-based methodology, the research reviews
existing studies on the application of descriptive and inferential statistics in areas such
as athlete evaluation, performance monitoring, tactical analysis, and long-term
development planning. Statistical tools including measures of central tendency,
averages, standard deviation, correlation, and regression analysis are widely used to
identify performance patterns, compare athletes, and predict future outcomes.

The findings suggest that integrating statistical methods into sports science allows
coaches, analysts, and performance specialists to make more objective, accurate, and
evidence-based decisions. This reduces reliance on subjective judgment and intuition,
leading to more consistent performance evaluation and improved competitive
strategies. Furthermore, advanced sports analytics contributes significantly to talent
identification, individualized training programs, workload management, and injury
prevention by detecting early performance risks and inefficiencies.

Despite these advantages, the study also identifies several challenges, including
limited access to high-quality data, insufficient analytical expertise among coaching
staff, and the cost of advanced technological tools. These barriers can restrict the full
implementation of statistical approaches in some sports environments. Overall, the
research concludes that statistical analysis is a key component of modern sports
performance enhancement and will continue to grow in importance as technology and
data accessibility improve.

Keywords

digital transformation; sports management; analytics; governance; decision-
making

Introduction

In modern sports, performance evaluation has shifted from subjective observation
to data-driven analysis. Statistical methods play a crucial role in understanding athlete
behavior, team dynamics, and overall performance outcomes. Coaches and analysts
increasingly rely on quantitative data to improve training programs and competitive
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strategies. This approach enables more accurate performance tracking, better decision-
making, and continuous improvement in both individual and team sports settings.

In addition, the use of statistics allows professionals to identify strengths and
weaknesses more precisely, compare athletes objectively, and monitor progress over
time. It also supports tactical planning during competitions by providing evidence-
based insights. As technology continues to develop, data collection and analysis in
sports are becoming more advanced, making statistical evaluation an essential part of
modern sports science and high-performance environments.

Literature Review

Statistical analysis in sports has evolved significantly over the past decades. Early
applications focused mainly on descriptive statistics such as averages, percentages, and
basic performance indicators. These simple methods were primarily used to summarize
match results and individual athlete performance without deeper interpretation of
underlying patterns. However, as sports science developed, the need for more advanced
analytical tools became evident.

Recent studies highlight the growing importance of inferential statistics, including
regression models, correlation analysis, and predictive analytics. These methods allow
researchers and practitioners to move beyond description and toward explanation and
prediction of performance outcomes. For example, regression analysis is widely used
to identify relationships between training load and performance, while predictive
models help forecast future results based on historical data.

Literature review shows that statistical methods in sports have evolved from
simple descriptive analysis to advanced predictive models, improving performance
evaluation and decision-making.

Furthermore, modern literature emphasizes the integration of big data and
machine learning in sports analytics. These technologies enable the processing of large
datasets collected from wearable devices, video tracking systems, and performance
monitoring tools. As a result, coaches and analysts can gain more precise and real-time
insights into athlete performance.

Despite these advancements, some studies point out limitations such as data
quality issues, lack of standardization, and insufficient analytical expertise among
practitioners. Overall, the literature confirms that statistical analysis has become an
essential component of modern sports performance evaluation and continues to evolve
rapidly with technological progress.

Statistical Methods in Sports Performance

Descriptive statistics, correlation analysis, regression analysis, comparative tests
(t-test, ANOVA), and performance indexing are commonly used in sports science.
These methods help transform raw performance data into meaningful insights that can
support coaching decisions and athlete development.

Descriptive statistics summarize basic performance indicators such as goals
scored, sprint times, or pass accuracy. Correlation analysis is used to identify
relationships between variables, for example between training load and injury risk.
Regression analysis helps predict future performance based on past data, while
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comparative tests such as t-test and ANOVA are used to compare different athletes,
teams, or training methods. Performance indexing combines multiple indicators into a
single score for easier evaluation.

Applications of Statistical Analysis in Sports

« Performance analysis: objective evaluation of athlete performance using
measurable indicators such as speed, accuracy, and endurance.

« Training: optimization of training programs and injury prevention through
workload monitoring and recovery analysis.

« Talent identification: better recruitment by comparing performance data across
players and age groups.

« Strategy: improved decision-making in matches by analyzing opponent patterns
and team efficiency metrics.

Overall, these statistical methods enhance accuracy, reduce subjectivity, and
improve long-term performance development in modern sports.

Results and Discussion

Statistical analysis significantly improves sports performance evaluation by
providing objective, accurate, and data-driven assessments of athletes and teams. It
helps coaches identify strengths, weaknesses, and performance trends, as well as make
more reliable predictions about future outcomes. However, its effectiveness is limited
by challenges such as poor data quality, incomplete datasets, and a lack of statistical
expertise among coaches and analysts, which can reduce the accuracy of results.

Conclusions

Statistical analysis is essential in modern sports performance improvement. It
enhances decision-making and supports evidence-based coaching by providing clear
and objective insights into athlete and team performance. Its use reduces subjectivity
and improves the accuracy of training and competition strategies. In the future, sports
analytics is expected to develop further through the integration of artificial intelligence
and machine learning, enabling more advanced predictions, real-time analysis, and
personalized training systems for athletes.
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3100yBa4 BHIO1 OcBiTH [leHiTeHIIapHOT akaaemii YKpaiHu,
nupekTop YepHiriBebkoi rimuasii #30 YepHIriBCbKoi MICBKOI pajiu,
Ykpaina

AHoTanig. Te3a npucBsYeHa JOCTKEHHIO MCUXOJIOTIYHOI ajanTauli y4HiB 3
MOPYUICHHSIM CITyXy /10 HABYaHHS B YMOBaX 1HKJIIO3MBHOTO KJIACy 3arajibHOOCBITHBOT
IIKOJTH. AKTYaJIbHICTh TEMH 3yMOBJICHa aKTUBHUM YIPOBAKEHHSM 1HKIIO3UBHOT
OCBITH B YKpaiHi Ta HEAOCTaTHHOIO TEOPETUIHOIO PO3POOIICHICTIO MUTAHb TICUXOJIOTO-
MeJIarOT1YHOr0 CYMNpPOBOJY JITeH 13 3a3HAYEHOI0 HO30JIOTI€EI0 B HOBHX OCBITHIX
YMOBaX.

MeToro NOCHIKEHHSI € PO3KPUTTS CYTHOCTI ¥ OCOOJIMBOCTEH IMCHUXOIOTIYHOT
ajanTaili y4YHiB 3 MOPYLICHHSIM CIIyXy [0 HaBYaHHS B IHKJIIO3UBHOMY KJacl Ta
BU3HAYCHHSI YMOB i1 YCIHIIIHOTO 3a0e3MeueHHs. Y CTaTTi OOIPYHTOBAHO PO3YMIHHS
TICUXOJIOTIYHOI ajanTarlii sk 0araTopiBHEBOI'O0 MPOIIECY, 10 OXOIUIFOE KOTHITUBHUH,
EMOIIIHUN Ta COIliaTbHUN KOMIOHEHTH. PO3KpHUTO crnenudiky KOXHOTO 3 HUX:
dbopMyBaHHS KOMIIEHCATOPHUX CTpATErii CHOPUUHSATTS HaBYaIbHOI 1HGOpMAIIi],
MO/I0JIaHHSI KOMYHIKAQTMBHOI TPUBOXHOCTI Ta PO3BUTOK MO3UTHUBHOI HaBYAJIBHOI
MOTHBAIIIi, a TAKOK OCOOJMBOCTI BKITFOUSHHS IUTUHU JI0 MI>KOCOOMCTICHUX CTOCYHKIB
y KJacHOMY KoJiekTuBi. [IpoaHaizoBaHO YMHHUKH, 110 BU3HAYaIOTh €()DEKTUBHICTH
aJanTanifHoro TMpolecy, 30KpeMa XapakTep CJIyXOBOi JempuBallli, piBeHb
KOMYHIKATUBHUX HAaBUYOK JUTHHU Ta TOTOBHICTh MENArOriyHOTO KOJIEKTUBY M
OJIHOJIITKIB 710 B3aeMO/i1 3 Hewo. Oco0IMBY yBary npuIjIieHO yMOBaM KOMILIEKCHOTO
MICUXOJIOTO-TIEAArOT'1YHOr0 CYIPOBOY — POOOTI MPAKTHYHOTO MCUXO0JIOTa, KJIACHOTO
KOJIEKTUBY, OAThKIB 1 BUUTENS, @ TAKOXK 3a0€3MEUEHHI0 KOMYHIKATUBHOI JOCTYITHOCTI
OCBITHBOT'O CEPEAOBHIIIA.

3po06eHO BHMCHOBOK, IO YCIIIIHA aJamTailis y4HIB 3 MOPYIIEHHSM CIyXy
noTpedye CHCTEMHOTO CYIPOBOJY, CIPSIMOBAHOTO Ha BCIX YYAaCHHKIB OCBITHHOTO
nporiecy. OxpecieHO TepPCHeKTHUBU  IMOJAIBIIUX  JIOCHIIKEHb, TIOB'sI3aHl 3
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pO3pO0JIEHHSM 1 ampoOalli€l0 BIAMOBIIHUX MPOrpaM MCUXOJOTTYHOTO CYIPOBOIY B
YMOBaX YKpPaiHCbKOT IHKIIFO3UBHOI IITKOJIH.

KirouoBi cioBa: mopymieHHS CiIyX, I1HKIIO3UBHA OCBITA, TICHMXOJIOTIYHA
ajianTallisi, 0COOJIMBI OCBITHI TOTPEOU, IICUXOJIOTO-TIEJarOTTYHUM CYTIPOBI/I.

YopoBaqKeHHsS I1HKIIO3MBHOI OCBITM B YKpaiHI 3yMOBIIOE HEOOXITHICTh
BUBUYEHHS IICUXOJIOTIYHHX MEXaHI3MIB ajanTtaiii IITed 3 OCOOJMBHUMHU OCBITHIMHU
norpebaMu /0 yMOB 3arajbHOOCBITHBOI MIKOJW. Y4YHI 3 TMOPYIICHHSAM CIyXy
CTAHOBJIATH OCOOJIMBY KaTETOPIt0, JUIS SIKOI IPOIIeC 1IHTETpallii y dyroue cepeaoBHUIIE
CYNPOBO/XKYETHCA  KOMILJIEKCOM  CHENU(pIYHUX TPYAHOUIIB: KOMYHIKATHUBHUX,
COIMIATBHO-TICUXOJIOTIYHUX Ta €MOIIIHO-BOIKOBUX [5; 6]. HemocratHs TeopeTndHa
PO3pOOJICHICTh TTUTAHb MICUXOJIOTIYHOTO CYNMPOBOAY TaKUX JITEH B yMOBax I1HKJIIO311
BHU3HAYA€E AKTYAJIbHICTh OOPAHOI TEMHU.

Meta — pO3KpPUTH CYTHICTH 1 OCOOJMBOCTI INCHUXOJIOTIYHOI ajanTaii y4HiB 3
MOPYIICHHSAM CIyXy J0 HaBYaHHS B IHKJIFO3UBHOMY KJIaci Ta OKPECIUTH yMOBH Il
YCHIITHOTO 3a0e3MeueHHS.

Pe3yabTaTH 10caigxeHHs i ix ooropopenHsi. [lcuxomnoriuna aganTaiiis y4HiB 13
MNOPYIIEHHSM CIyXy B IHKJIIO3UBHOMY KJaci € OaraTopiBHEBHUM MPOIECOM, IO
OXOILJIIOE€ KOTHITUBHUHM, €MOIINHUN 1 COLIaJIbHUN KOMIOHEHTH. Ha KOrHiTUBHOMY
piBHI ajanrauis nepeadavyae popmyBaHHS CTpaTEridi KOMIEHCATOPHOTO CHPUHHATTS
HaBUYAJIBHOTO MaTepially — OMOpPH Ha 30pPOBUH KaHal, 3YMTYBaHHS 3 T'y0, poOOTy 3
BI3yaJIbHO MpejcTaBieHoo iHpopmalieto [1]. Ha emouiiiHOMy piBHI KIIIOUOBUM €
MOJIOJIaHHS TPUBOXHOCTI, TMOB'S3aHOI 3 HEJOCTATHIM PO3YMIHHSIM MOBJICHHEBOTO
MOTOKY TeJarora Ta OJHOKJIACHHUKIB, (POPMYBaHHS IMO3UTUBHOI «SI-KOHUEMUID» Ta
HaByajabHOi MoTuBalii [2]. ComiaabHHN KOMIIOHEHT BKJIIOYa€ BCTAHOBJICHHS
MIDKOCOOMCTICHUX KOHTAKTIB y KJIACHOMY KOJIEKTUBI, NPUUHATTS JUTHHOIO 3
MOPYUIEHHSIM CIIyXY CBOT'O CTaTycy B IpyIli Ta il NPUHHATTS YYIOUUMH OAHOJITKAMHU
[3].

JlocmiKeHHsT CBITYaTh, 10 €(EeKTUBHICTh IMCUXOJOTIYHOI afanTallii 3aJIeKUTh
BIJl HU3KM YMHHUKIB: CTYIIEHS Ta XapaKTepy CIyXOBOi JeNnpuBallii, yacy ii HaCTaHHS,
pPIBHS PO3BUTKY KOMYHIKATUBHUX HAaBHUYOK JWTHHH, a TaKOX BiJ TOTOBHOCTI
MeAaroriyHOro KOJIEKTHBY Ta YUYHIB KJIAcy /10 B3a€MOJIi 3 AUTUHOIO 3 MOPYIICHHIM
cnyxy [4]. CyTTeBy poJib BifIrpa€ TCUXOJOTIYHUN KIIMAT KJIacy — CTYMiHb HOTO
TOJIEPAHTHOCTI, BIIKPUTOCTI Ta MIATPUMKH 3 00Ky BuuTens [3].

BaxnuBoro yMOBOIO ycCmimmHOI ajxanTamii € KOMIUIEKCHUH TCHUXOJO0ro-
MeIaroOT1YHUM  CYIPOBIJ, II0 BKJIIOYAE: CHUCTEMATHYHYy pPOOOTY MPaKTUIHOTO
MICUXOJIOTA 3 JUTUHOI (PO3BUTOK €MOLINHOI peryJssuii, 3HKEHHS KOMYyHIKaTUBHOT
TPUBOKHOCT1); pOOOTY 3 KIIACHUM KOJEKTUBOM IOAO (hOPMYBAaHHS TOJICPAHTHOTO
CEpeOBUIIA; MPOCBITHUIILKY POOOTY 3 OaThbKamu; a TaKOXX METOAUYHY MIATPUMKY
BUUTES B TMUTAaHHAX JU(EPEHIIMOBAHOTO TIAXOAy Ta ajamnTaiii HaBYaIbHUX
MatepiaiiB [7]. 3abe3reueHHs] KOMyHIKaTHUBHOT IOCTYITHOCTI OCBITHBOTO CEpPEeIOBHUIIIA
— BHMKOPHUCTAHHS 3acO0IB TOTaJNbHOI KOMYHIKAIli, >X€CTOBOI MOBH, BI3yaJIbHOI
MIITPUMKN — € HEOOX1THOIO MEePEAYMOBOIO IICUXOJIOTTYHOTO0 KOMQOpTy yuHs [8].
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BucnoBku. IIcuxonoriyda aganTaiiisi y4HiB 3 TOPYIICHHSIM CIyXy 70 HABYAHHS
B IHKJIIO3UBHOMY KJacl € CKJIaJHUM, JUHAMIYHUM TIPOIIECOM, YCIIX SKOTO
BH3HAYAETHCSA B3AEMOJIEI0 IHIUBIAYAJIbHUX XapaKTEPUCTUK JHUTHHH Ta yMOB
OCBITHBOTO CepeIoBHIIA. 3a0e3neueHHs e(DEKTUBHOI aianTarlii moTpedye CHCTEeMHOTO
MICUXOJIOTO-TIEAATOTIYHOTO  CYMpPOBOAY, CHPSMOBAaHOTO OJHOYACHO Ha JIUTHHY,
mearoriB, 0aThbKIiB 1 YYHIBCHKUM KOJIGKTUB. [lepCreKTHBH MOAIBIINX JTOCTIIHKEHD
MOB'sI3aH1 3 PO3POOJICHHSM Ta amnpoOali€0 mporpaM MCUXOJOTIYHOrO CYIpPOBOIY
TaKUX YYHIB B yMOBaX Cy4acHOI YKpPaiHChKO1 1HKIFO3UBHOT IIKOJIH.
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BIIJINB BATBKIBCbKOT'O CTABJIEHH
HA EMOIOINMHUHAU PO3BUTOK JOUHIKIJIBHUKIB

Kocrenko fpocaaBa

3100yBavKa BUIIO1 OCBITH MariCTepChKOT0 PiBHS
ocBITHBOT Iporpamu «Ilcuxosnoris»,

Kadenpa ncuxomnorii

[TonTaBchKMA HAITIOHATIBLHUN MT€IarOTTYHUN YHIBEPCUTET
imeni B. I'. Koponenka, Ykpaina

AHoTamifg. VY cCTarTi TEOPETUYHO OOrPYHTOBAHO BIUIMB OCOOJUBOCTEH
0aThKIBCHKOTO CTaBJICHHS HAa EMOIIIWHUNA PO3BUTOK JIT€H JOMIKUIBHOTO BIKY.
Po3rasinyto ponb ciM’i SIK MPOBIAHOIO COIAJBHOIO CEpEeloBUINA (POPMYBaHHS
eMOIIIITHOT cepr TUTHUHH, 11 CAMOOIIIHKH, EMOIIIIHOT CTIMKOCTI, 3JaTHOCTI O eMITaTii
Ta MI>KOCOOHMCTICHOT B3aeMO/Iii.

KarwouoBi ciaoBa: O0aTbKIBCbKE CTaBJICHHS, EMOIIMHUN PO3BUTOK, IiTH
JOIIKUTBHOTO BIKY, TUTSIY0-0aThKIBCbKI B3a€EMUHH.

BBenennsi. CyyacHuii eTar po3BUTKY CyCHUIbCTBA XapaKTEPU3Y€EThCS 3HAUHHUMHU
COIIIAJIbHUMH, EKOHOMIYHUMH Ta KyJIbTYpHUMHU 3MiHaMH, $SIKi Oe3mocepeaHbo
BIUIMBAIOTh Ha (PYHKIIIOHYBaHHS CIM’1 Ta OCOOJMBOCTI BHUXOBaHHs diTeH. Y mUX
yMOBax Mpo0iieMa eMOIMHOrO pPO3BUTKY AWTHUHHU JAOUIKIIBHOTO BiKy HaOyBae
0COOJMBOI 3HAYYIIOCTi, OCKUIBKH camMe JOIIKUIbHUN TepioJ € CEHCUTHBHHUM IS
dbopmyBaHHsS eMoOliHOT cdepu O0COOUCTOCTI, CTAHOBJEHHS 0a30BUX MOJEIEH
MOBEIHKH, PO3BUTKY 3JAaTHOCTI /IO €MIaTii, caMOpPEeryJsiiii Ta MiKOCOOUCTICHOI
B3aeMO/Iii. BaxuBy poJib y IIbOMY TIPOIIECI BiAIrpae ciM’s K MEepUIMid ColliaibHUMN
THCTUTYT, Y M&XKaxX SKOTO TUTHHA OTPUMYE TIEPBUHHUI TOCBIJl EMOIITHOTO KOHTAKTY,
MIATPUMKHU, TPUUHATTS Ta CIIIKYBaHHSI.

Oco0siuBe 3HayYeHHsS Il €MOLIMHOTO PO3BUTKY JOMIKIJIBHUKIB Ma€ XapakTep
0aTBKIBCBKOTO CTaBJICHHS JO AWTHHU. Bix CTHIIO BUXOBaHHS, PIBHS €MOIIHHOI
OJIM3bKOCTI, MIATPUMKH, BUMOTJIMBOCTI Ta CMOCOOIB B3a€MOJI1i OATHKIB 13 JUTHUHOIO
3aNIeKUTh (POpMyBaHHS 11 CAMOOIIIHKH, €MOIIHHOI CTIMKOCTi, BIIEBHEHOCTI y €001,
3IaTHOCTI BCTAHOBJIIOBATH TO3UTHUBHI B3a€EMMHM 3 OTO4YeHHsSM. [lo3utuBHE
OaTbKIBCbKE CTABJIEHHS CIIPUS€ TAPMOHIMHOMY PO3BUTKY OCOOMCTOCTI TUTHMHHU, TOJI
K €MOIIiifHe BITYY>KEHHS, HAIMIPDHUN KOHTPOJb, KOH(MIIKTHICTH YW TiMEpoIiKa
MOXXYTh HEraTUBHO IIO3HAYaTHCS HAa €MOUIMHOMY OJlaromnoiayydi JOUIKUJIbHUKA,
BUKJIMKATH  TPUBOXHICTb,  HEBIEBHEHICTh, arpecUBHICTh a00  eMOIliHY
HECTaOUIbHICTb.

BikoBi 0cOOGMMBOCTI PO3BUTKY OCOOMCTOCTI y JOWIKIIBHOMY Bili Oynu
npeameroM aociimkenb ['.C. Koctioka, I'. Kpaiir, XK. ITiaxe, I.A. CokonsHCKOTO,
B. llltepHa Ta iHIIKX. AKIEHT Ha TUTA40-0aTbKIBCbKUX B3a€EMUHAX OYB 3p00JIEeHUH y

245



Proceedings of the 5™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Innovative Solutions in Science: Balancing Theory and Practice"
557 SCIENCE SPAGE July 13-15, 2026, San Francisco, USA

0ararbox poOOTax BITUYM3HSIHUX Ta 3aPYO1KHUX MICUXOJIOTIB. 30KpeMa, [IUM 3aiiManCs
E. bepn, Mx. boyn6i, T.B.Bbynenko, B.O. Bacrotuacekuii, A. J[>Kepcumb,
I'.B. IBonunk, 3.I'. Kicapuyk, M. Kueitn, M.€. M’sarep, O.l. IlenpkoBa,
. Pem6oBcobkwii, JI.IT. Cunrorka, A.C. CriiBakoBcbka, T.M. Turapenko, 3. ®poiia Ta
1HTITI.

[IpobGnema BIMBY OaThKIBCHKOTO CTaBJIEHHS HA PO3BUTOK JIMTUHU 3HAWIIIA
BIJIOOpa)KEHH y MpalsiX BITYM3HIHUX 1 3apyOlKHUX yUeHUX, 30kpeMa J[x. boy:noi, E.
Epikcona, I'.C. Koctioka, C.JI. Makcumenka, B.®. Mopryna ta inmmx. HaykoBsii
MIJIKPECIIOI0Th, 110 €MOLIMHUN KOHTAKT MDK OaTbKaMHM Ta JIUTUHOK € OCHOBOIO
TICUXIYHOTO 3JI0POB’ s, TAPMOHIHHOTO PO3BUTKY OCOOMCTOCTI Ta YCIIIITHOT cOITiai3amii
JTUTUHU.

BoaHouac, He3BakarouM Ha 3HAYHY KUIBKICTh AOCIHIIKEHb, MpoOjeMa BILIUBY
0COOJIMBOCTEH OATHKIBCHKOI'O CTABJICHHS Ha EMOIIMHUI PO3BUTOK JITEH JTOMIKIIBHOTO
BIKY 3alIMIIAE€TBbCA AaKTyalbHOIO Ta MOTpPeOye TMOJANbIIOT0 BUBYCHHS B YMOBaXx
CYy4YaCHUX CYCIUIbHHUX TpaHCHOpMaIIiid.

Mera Ta 3agaui gocaigxenHsi. TeopeTMyHo OOIPYHTYBaTH  BIUIMB
0aTbKIBCHKOTO CTaBJICHHS HAa EMOLIIMHUN PO3BUTOK JITEH MTOMIKIIBHOTO BIKY.

Pe3yabTaTu gociigxenHs i ix 00roBopeHHsi. YMOBH PO3BUTKY JOMIKITbHUKA
CYTT€BO BIIPI3HAIOTHCS B1Jl YMOB IONEPEIHBOI0 BIKOBOIO eraity. Jlopocii Biairpatoth
OPOBIIHY PpOJIb Y PO3BUTKY OCOOHMCTOCTI AWTHHU, HABYalOTh ITUTHHY MpaBUII
NOBEIHKH, $IKI OPraHi3oBYIOTh 1 y MOBCSKIEHHUX CHpaBaX, HaJAITOBYIOTh Ha
MO3UTUBHI BUMHKH. 3HAUHO IMiIBUIIYIOTHCSI BAMOTH JOPOCIUX IO MOBEAIHKHU TUTHHH-
JTOIIKIJILHUKA.

CraBiieHHsI 0AaTbKIB 10 JUTHHU Ma€ OCOOJIMBE 3HAYEHHS MiJ Yac BIKOBUX KpU3
PO3BUTKY, 30KpeMa, 1 MPOTATOM JIOMIKUILHOTO BiKy. Ciijl 3ayBa>KUTH, 110 XapaKTep
TUTAY0-0aThKIBCHKMX B3a€EMHH OOYMOBJIIOE€ PO3BUTOK €MOLIWHOI chepu OUTUHU 1
TaKUM YUHOM Ma€ BaroMHil BIUIMB HA CTAHOBJICHHS] OCOOMCTOCT JOIIKITbHUKIB.

baTbkiBChbKe CTaBlIEHHS, CTWJIb BUXOBAHHS, XapaKTep MOBEIIHKM OAaThbKiB 3
JUTUHOIO CYTTEBO BIUIMBAIOTH HAa OCOOJIMBOCTI PO3BUTKY IUTUHH, (popMyBaHHS ii
OCOOHMCTOCTI, PHUC XapaKTepy IMPOTITOM YCIX POKIB JAUTHUHCTBA. AJle 0COOJIUBO
BAXJIMBY POJb BOHM BIAIIPAalOTh B KPUTUYHI MEPIOAM PO3BUTKY IUTHUHU (KpU3H
HOBOHAPOJKEHOCTI; OJTHOTO, TPHOX POKIB; 6-7 POKIB; MiJTITKOBOTO BIKY), OCKLIBKH
BILJIMB BKa3aHWX YUHHUKIB MOKE CYTTEBO 3MIHUTHU BECH X1]] PO3BUTKY AUTUHH B JaHUIM
nepion [9].

VY ncuxosoriyHii JiTeparypi MUPOKO onucaHa GeHOMEHOJIOT1sI B3aEMUH OAThKIB
1 JAiTeil, NpoaHaJIi30BaHO XapaKTep Ta HEraTMBHI pe3yJbTaTH HEAJAEKBATHOTO
OaThbKIBCHKOTO CTaBJICHHS, XHOHMX CTWJIIB BHUXOBaHHS Ha aKTyalbHUH 1
MEePCIIEKTUBHUIN PO3BUTOK AUTUHU. B TOH ke yac, HEIOCTaTHBO JOCIIIKEH], a OTXKE,
noTpeOyIoTh JTOAATKOBOTO BHMBUEHHS XapaKTep Ta MEXaHI3MH BIUIMBY OKpPEMHUX
aCIeKTiB 0aThbKIBCHKOTO CTaBJICHHS Ha (hOPMYyBaHHS OCOOHCTICHUX XapaKTEPHUCTUK
IATUHU [§].

BuxoBaHHSIM NpUUWHATO BBaXKAaTH CHenU(IUHY MiISUIBHICTH 3 Mepenadyl HOBUM
MOKOJIIHHSIM CYCIHUJIBHO-ICTOPUYHOTO JIOCBIJly, TUIAHOMIPDHUHM Ta LJIECIPSIMOBAHUM
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BIUTMB, IO 3a0e3neuye (OpMyBaHHS OCOOMCTOCTI, 1 MIATOTOBKY 10 JKHUTTS Ta
BUPOOHNYOT mpaili. B Tol ke yac, poAMHHE BUXOBAHHS PO3TJISIAETHCS B JIITEPATYpl HE
TUTBKH SIK IUJIECTIPSIMOBAaHA CHCTEMa BIUIMBY OAaThKIB HAa IUTHHY, aje 1 K XapakTep
MOBEAIHKH 3 HEro [6].

BaxxnmuBruMy YWHHUKAMU BUXOBAHHS € TaKOX YCTPIM POJWHH, CTHJIb KUTTH,
CTIMKI CTEPEOTUIH B3AaEMUH Yy poAuHI. PI3HOMaHITHI CHCTEMHU BIUJIMBY Ta CIOCOOIB
MOBEJIHKK OaThKIiB 3 JUTHHOIO MO3HAYAIOTHCS SK «THUI BUXOBAaHHS», «TaKTHUKa
BUXOBAaHHS», «CTUJIb BHUXOBaHHS», «O0aThKIBChbKAa IO3MIsM». YacTo I1I TEpMiHHU
BUKOPHCTOBYIOTHCSI SIK CHHOHIMH, Yepe3 Te, [0 POJUHHE BUXOBAHHS MOEIHYE Y COOi
TPU OCHOBHI KOMITOHCHTHU: CTABJICHHS 10 NWTWHU, YSABICHHS TPO HEi Ta crocoOu
BIUIUBY (KOHTPOJIb, TIOKapaHHs, 3a0X0UEHHsI, BUMOTH 1 T. 1H.), XapaKTep MOBEIIHKH 3
TUTHHOIO [3].

OTtxe, OaThbKIBCbKE CTaBJICHHS — II€ IUTICHA CUCTEMa PI3HOMAHITHUX MOYYTTIB
70 TUTUHH, TOBEIIHKOBUX CTEPEOTHIIIB, IO MPAKTUKYIOTHCA B TMOBEIIHII 3 HEIO,
OCOOJIMBOCTEH CIPUHHATTS Ta PO3YMIHHS XapaKTepy AUTHHH, il BUNHKIB.

Sk HaMH y’Ke 3a3Havyanocsd, y JOLIKUIBHOMY Billl IUTHHA TTOYMHAE KEPYBATUCA Y
CBOTl MOBEMIHIII MOpPATHHUMHU HOpMaMU. Y Hel POpMYyIOThCS MOpaJbHI ySIBICHHS Ta
OI[HKH. (DOPMYBaHHﬂ MOPaNbHUX HepeKOHaHB AK 1 OCOOHMCTOCTI B IIJIOMY,
MOYMHAETHCS 3 ¢iM 1. B3aemMHa moBara y ciM’i, BUXOBaHHS Y TIT€H 3 HAWMEHIIIUX POKIB
3BUYKW JO Tpalli, BMIHHS JIOJIATU TPYIHOI, PO3BUTOK y HUX CAMOCTIHHOCTI Ta
CaMOKOHTPOJII0 — HEO0OX1JHI YMOBU (POPMYBaHHS MOPAJIbHUX MTepeKOHaHb. MopalibHi
MePEKOHAHHS HE BUHUKAIOTh Y IUTHHH 3HCHAIIbKA 1 HA TOYHO BU3HAYCHOMY YaCOBOMY
pyOexi 1 CTaHOBIEHHS SIK OCOOMCTOCTI. Y CBOEMY PO3BUTKY BOHH IMPOXOMSTH PSI
MIOCJIIJIOBHUX €TaIliB: Bl €IEMEHTAPHUX NEPEKOHAHb IUTUHU A0 3pUIMX NEPEKOHAHb
J0pOCIIOi JIIOJIMHU. BUHUKHEHHS y JUTHUHM MOPAIBHUX MEPEKOHAHb HEPO3PUBHO
MOB’sI3aHE 3 OCOOJIMBOCTSIMM 3aCBOEHHS HEIO MOPAJIBLHUX BHUMOT, MPaBUJI, HOPM Ta
crioco0amMu perysiii moBeainku [ 1].

CrerniaqbHUMHU JOCIIKEHHSIMU 3’ SICOBAHO 3B’ 130K MK €MOIIMHUMU peaKIlisiMu
JITEN Ha OIIHHI BIUIMBU JIOPOCIHUX, SIKI IX OTOUYIOTh, 1 CTAHOBJIEHHSIM CaMOJII00CTBA,
ropaomiiB. IlepexxuBaHHs TOPOIIIB BIIEpIe BUHUKAE y JTUTHUHW BHACIIAOK IPSMOI
OLIIHKU JIOpocyoro, a motiMm 1 6e3 Hei. IloctynoBo dopmyeTbes nmoTpeda ropauTucs
MIEBHUMH SIKOCTSMH, 30€piraTv IO3UTUBHY OIIIHKY IOPOCTUX 1 TUM 33]IOBOJIHSITH CBOE
caMoJir00cTBO [2].

VY PpI3HOMaHITHIOIOTECS TPOSBA BIACHOI TiJHOCTI TPOTATOM JIOMIKITHFHOTO
JTUTUHCTBA. 3 YCBIJIOMJICHHSM CYCHUIbHHUX IIHHOCTEH JITH IMOYMHAIOTH TOPAUTHCS
TPYJAOBUMH ycHixaMu, NpodeciiiHoo MalcTepHIicTI0O 0aTbkiB. CaMOI0OCTBO Mae
IHIITy CTOPOHY, IO BHSBISETHCA B TEPEKHBAHHI COPOMY, HISKOBOCTI. Bonu
BUHHKAIOTh, SKIIO JUTHHA BTPAada€ MO3WUTHUBHY OIIHKY, XOPOIIE CTaBJICHHS 0 Hel
JOPOCIIMX 32 YMOBH, IO IIs1 OI[IHKA Ja€ThCS aBTOPUTETHOIO ISl JUTHHH OCOOO¥O,
BXKJIMBA JIJIS HET 1 BUKJIMKA€E CAMOOIIHKY. PO3BUTOK MOYYTTSI COPOMY Y JOIIKUIBHUKIB
MOB’SI3aHUM 31 3POCTAHHAM IX MOpPAJIBHOrO JOCBIYy U camocBigomocTi. [louyrtrs
camoJit00CTBa, TOPOIIB, BIACHOI TIAHOCTi, COpoMy, SIKi (DOPMYIOThCS Y AWTHHH,
CTalOTh MOTUBAILIMHUMH KOMIIOHEHTaMH BCIX MOPaJIbHUX SIKOCTEH 11 ocoOucTOCTI [4].
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Jlopocii HaBYarOTh JITeH CrMOco0aM BUSBIATH CIIBYYTTS, TOOPO3UUIMBICTS,
TOBAapUCBHKICTh, JIONOMAararo4u iM [epedoproBaTH MOBYA3HICTh, 3aMKHYTICTb,
COPOM’SI3JTUBICTh. 3AaTHICTh JUTHUHH JIO CITIBIIEPESIKUBAHHS 0COOJIHUBO BUSBIISIETHCS 1]
yac CpuiiMaHHs Ka30K, MAJIIOHKIB, MyJIbTHUKIB YU JISTIbKOBUX BUCTAB.

VY  nomkinpbHOMY BiIli ySBISETHCS TIEBHE CTaBJICHHS J0 ce0e Ta CBOiX
MO>KJIMBOCTEH, I’ ATUPIYHI JITH, SK MPABWIO, iX MEPEOLIHIOITh. Y BIlll CEMU POKIB
JITH B OUIBIIOCTI BHUIIAJIKIB OI[IHIOIOTH CE0E MPABUIBHO: «YMIIO OJSATaTUCS, «YMIiIO
NpUOUPATH TOCTUIb». Y IHOMY BIIll HOMIKUIFHUKK BKa3ylOTh Ha YMIHHS CIiyBaTH
MIEBHUM MOPAJILHUM HOpPMaM: «yMIlO JIoTIoMaratu A0pociaumy 1 iH. CBOi MOXKIUBOCTI
BOHM OLIHIOIOTh MO NPaKTHUYHOMY iX 37iiicHeHH0. CaMOOIliHKa CTapIIux
TOIIKUIPHUKIB CTA€ JOCTaTHHO CTIHKOIO [7].

Bigomo, 110 y JOMIKIILHUKIB MOTPeOa y 30BHIIIHINA OIIHII JOCUTH BEJIHMKA, ajie
BOHA HE 3aB)KJIM MTOBHOIO MIPOIO 33J0BOJILHAETHCS. JIUTHHA HAaMaraeTbCsi CTaTU caMme
TaKo10, SIKOIO 11 0auaTh Hopocii. BilMOBIAHO OJTHUM 3 aCNEKTiB pO3YMIHHS TEHACHITIT
PO3BUTKY 1 MOMJIMBOTO MPOTHO3YBaHHS JUHAMIYHUX 3MIH Y CaMOCBIJIOMOCTI MOXe
CIIyryBaTH BHBYEHHS CTaBJICHHS 10 IOUTHHU 3 OOKYy COIIaJbHOTO CepeoBUIIa
(30Kkpema cimM’1), sKE BHU3HAYAE HANMPSIMOK I[HOTO PO3BUTKY 4Yepe3 IEepPeKUBAHHS
CepelloBHUIlla CaMOI0 JIMTHHOI0. Bce 1ie 703BOssiE MPUITYCTUTH, IO CIPSMOBAHICTD
CaMOOIIIHKK JUTHWHHU, IIBHJIIE BChOTO, OMOCEPEIKOBAHA HASBHICTIO TaK 3BaHOL
17IeaJIbHOI TIEPCTIEKTUBU 1 PO3BUTKY 1 1i CIIBBIAHOMIEHHSM 13 PEAJbHO ICHYIOUUM
MOJIOKEHHSIM JTUTHUHH, 1110 CKJIAJIocs B ii colliaibHOMY OTO4eHHI [3].

Jaui nocmmkens M.FO. Mikenb cBi4aTh, IO COIIaJIbHE OTOUYECHHS HE ITOBHICTIO
3aJI0BOJIbHSIE MOTPEeOU AITEH, 3HAUYyIIl JJIsi CTAHOBJIEHHS a/JIeKBATHOI CAMOOI[IHKHU B
JOLIKUIBHOMY B, 110 B CBOIO YEPry 3[1MCHIOE HETaTUBHUI BILJIMB Ha (POPMYBaHHS
BHYTPIIIHBOI TO3UIIIT AUTHHHU. 30KpeMa, OI[IHHA CUCTEMA, 1110 ICHY€ B HaWOIMKIOMY
COLIIAJIBHOMY CEPEeIOBUILI AUTHUHU (y CIM’1) 1 pO3TISAA€THCS MICUXOJI0TaMU SIK (paKTop
nenaroriuanx BuMoOr. [lo-miepiie, He BpaxoBYIOThCS I1HIWBIAyallbHI Ta BIKOBI
BIIMIHHOCTI TOTpe0 JOUTUHM Yy OTPUMaHHI 30BHIMIHBOI OWIHKHK. [lo-gpyre, He
BIJIMOBIAA€ CMUCITY 1 3HAYYIIOCT] MEAArorigyHOl OI[IHKH, 1110 3a0e3Ieuye aJieKBaTHUN
PO3BUTOK PI3HOMAHITHUX Cep 0COOMCTOCTI TUTUHU — E€MOIIIIHO1, THTEJIEKTYaJIbHOT,
MOpaJIbHOI, MOTHBAIIHHOI Ta 1iH. IlOBHOIIIHHE 3AIHCHEHHS COIIOKYJIBTYPHOI'O
PO3BUTKY HE JIOCSATAETHCS BHACIIIOK 3HUKEHHS MPIOPUTETY COLIOKYIBTYPHHUX 3Pa3KiB
1 HAIBHOCTI B HAMOJIMKYOMY OTOYCHHS TUTHHU BUKPHBJICHOI CHCTEMH €TAJTIOHHHUX
ysiBlieHb. B nimomy pesynbratu pociimkeHb M.FO. Mikenb cBimuaTh NMpo HU3BKY
MICUXOJIOTO-TIEAATOTIYHY KOMIIETEHTHICTh 3HAYYIIOTO [IJI1 PO3BHUTKY JUTHHH
COITIaJIbHOTO OTOYEHHS — OaTbKiB auTHHU. Ha ’kamb, Oarbku, SK MpPaBUIO, Y
BUXOBaHH1 AUTUHU AYOJI0IOTH (DYHKIIIT 1 BAMOTH JOIIKIILHOTO 3aKJIay, BUITYCKAIOUU
3 yBaru Ti acnekTd (HopMyBaHHS OCOOMCTOCTI, 3a SIKI BiJITOBIJA€ TIEPIT 32 BCE CIM s
[5].

OT1xe, MOKHA 3pOOUTH BUCHOBOK, 110 BaXJIMBY POJIb Y CTAHOBJIEHHI OCOOMCTOCTI
JTUTAHA JOWIKIJILHOTO BIKYy Tpa€ ciM’s SK HaWOJIMK4Ye ColllaJibHE OTOYCHHS
IOIIKIJILHHUKA.
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BucnoBku. BuznauuBim BruiiB 0aTbKiBChKO1 CiM 1 Ha (hOpMyBaHHS 0COOUCTOCTI
JOLIKUIbHUKA, MU JIAIUIM BUCHOBKY, 110 HalBaXJIHUBIIIUM (HaKTOPOM €MOLIMHOTro
PO3BUTKY JUTHHHU € TIO3UTUBHUHN ICUXOJOTIYHHUI KJIIMaT B CiM’1, CKJIaJl, YUCEIIHHICTh
ciM’i Ta cnenudika B3aeMojiii OaThKIB 3 AUTHHOIO. J[JI1 MOBHOIIIHHOTO €MOIIMHOIO
PO3BUTKY JUTHUHU HeoOXigHe OakaHHS OaThKIB BCEOIYHO pO3BHUBATH MITEH;
BPaxOBYBATH €Taly €MOI[ITHOTO PO3BUTKY JUTHUHU 3aJI0BOJILHSTH OTPEOU TUTHHU Y
CHUIKYBaHHI, eMOLIMHOMY KOHTAKTI. [I03UTHBHI B3a€MOBIJHOCUHH B CIM’i COPUSIOTH
PO3BUTKY €MOIINHOI cepHu IOMKUIbHUKA. Y JITEH CIOCTepiraeThCs BiACYTHICTH
CTpaxy Ta TPUBOXKHOCTI.

Xapaktep AUTSI40-O0AaThKIBCHKUX B3a€EMHUH OOYMOBIIOE PO3BHTOK EMOIIHHOT
chepy IUTHUHM 1 TAaKUM UYHMHOM TaKOXX Ma€ BaroMuil BIUIMB Ha CTAHOBJICHHS
OCOOUCTOCT1 JONIKIJIbHUKIB. bBaThbKIBChKE CTaBIEHHA — 1€ LUJIICHA CHCTEMa
PI3HOMAaHITHUX MOYYTTIB /10 TMTUHU, IOBEIIHKOBUX CTEPEOTHUIIIB, 1[0 TPAKTUKYIOTHCS
y TIOBEIIHII 3 HEI, 0COOJUBOCTEH CIPHMHATTS Ta PO3YMIHHS XapakTepy MUTUHH, 1l
BUMHKIB. (DOpMyBaHH}I MOPAITbHUX HepeKOHaHB AK 1 OCOOMCTOCTI B WLJIOMY,
MOYMHAETHCS 3 ¢iM 1. B3aeMHa nmoBara y ciM’i, BUXOBaHHS Yy ATl 3 HAMMEHIIIUX POKIB
3BHYKHM JO TMpalli, BMIHHS JOJIATH TPYIHOINI, PO3BUTOK y HUX CaMOCTIMHOCTI Ta
CaMOKOHTPOJII0 — HE0OXiTH1 yMOBH ()OpPMYBaHHS MOPAIbHUX MEPEKOHAHb.

[lepcnekTHBY MOAANBIIMX JIOCHIIKEHb L€l TEMH MOJAraloTh B €MIIPUYHOMY
JOCTIKEHH] ~ BIUTMBY OaThKIBCHKOTO CTaBJIICHHS Ha E€MOIIIHHUN  PO3BUTOK
JOIIKIIbHHUKIB.
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STRESS. THEORETICAL FOUNDATIONS AND
PRACTICAL APPROACHES TO STRESS MANAGEMENT

Parvana Rzayeva
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Azerbaijan State Pedagogical University, Azerbaijan

"Stress is the nonspecific response of the body to any demand placed upon it."
Hans Selye, The Stress of Life (1956)

Abstract

The word "stress" is translated into English as "load," "pressure,” or "tension." In
psychology, stress is understood as the body's response to the influence of stress-
inducing factors (stressors). These are external and internal stimuli that disturb a
person's equilibrium and cause psychophysiological tension.

Psychological stress is the body's response to new demands and challenges
presented by reality. Stress can also be physical, caused by factors such as sleep
deprivation, extreme cold or heat, injuries, or illnesses. It can also be psychological,
resulting from conflicts, crises, or failures. However, physical stress is almost always
accompanied by psychological stress; therefore, they are often considered together, as
are their causes. This is also explained by the fact that psychological stress can produce
physical symptoms, such as headaches or gastrointestinal disorders, thereby becoming
a cause of physical stress. The human body and mind are inseparably connected.

Stressful events have a profound impact on both physical and psychological well-
being, often impairing an individual's adaptive functioning. A careful and disciplined
person may become aggressive and rude, while someone who is highly focused on
solving a particular problem may become excessively fixated on it and overlook more
Important issues. In such cases, stress poses a serious threat to health, as emotional
overstrain may lead to dysfunction of internal organs and body systems and weaken
the immune system.

Chronic tension and anxiety can cause serious cardiovascular problems, increase
the risk of hypertension, and even contribute to heart attacks. Stress also has a negative
impact on mental health, often resulting in increased anxiety and depressive symptoms.

Stress directly influences human behavior, potentially leading to increased
alcohol or drug use, aggressive behavior, or social withdrawal. However, it is important
to understand that stress is a natural response of the body to stressors. In some
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situations, it can even be beneficial by helping individuals cope with life's challenges
and adapt to difficult circumstances.

There are many effective methods of stress management, including regular
physical exercise, meditation, breathing techniques, psychotherapy, and medication
when necessary. The most appropriate treatment and management strategies should
always be selected by a qualified healthcare professional based on the individual's
physical and psychological condition.

The main types of stress include:

e Acute Stress

e Chronic Stress

e Eustress

Acute stress occurs in response to specific events or circumstances and is usually
short-term. It may arise as a reaction to public speaking, examinations, problems at
work, or difficulties in personal life. Although acute stress can be motivating and
enhance performance, prolonged exposure without effective coping strategies may lead
to negative consequences.

Chronic stress is characterized by prolonged and persistent tension caused by
ongoing problems, continuous pressure, or long-term life difficulties. Common sources
include financial hardship, job dissatisfaction, relationship problems, and serious
ilinesses. Chronic stress can severely impair both physical and mental health,
increasing the risk of cardiovascular diseases, depression, anxiety disorders, and
weakened immune function.

Eustress (positive stress) is considered beneficial because it motivates individuals
and helps them cope with challenges, accomplish difficult tasks, and adapt to new
circumstances. Unlike distress, eustress is associated with feelings of excitement,
anticipation, and satisfaction. Examples include starting a new job, planning a
wedding, or preparing for a competition. This type of stress enhances resilience,
promotes personal growth, and contributes to overall well-being.

Stress can also be classified into four categories:

e Psychological

e Physiological

e Psychosocial

e Psycho-spiritual

Psychological stress — commonly experienced by people living in large cities. It
is associated with information overload (which may affect children from an early age),
intense competition, and threats to social status and self-esteem.

Physiological stress — involves the body's protective responses to severe pain, loud
noise, extreme environmental conditions, temperature changes, and intense physical
exertion.

Psychosocial stress — results from relationship and marital difficulties, conflicts
with family or friends, lack of social support, insufficient resources for survival,
financial losses, the loss of savings or investments, bereavement, bankruptcy,
homelessness, or social isolation.
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Psycho-spiritual stress — arises from a crisis of values, meaning, and purpose in
life. It may occur when individuals feel trapped in work they do not enjoy or experience
a conflict between their actions and their core spiritual or personal beliefs.

When feelings, emotions, and moods associated with stress are suppressed and
not properly expressed, they may manifest as psychosomatic or psychogenic disorders.

Theoretical Approaches to the Study of Stress

1. The Physiological Approach (Hans Selye)

Hans Selye was the first scientist to introduce the concept of stress into scientific
literature (Selye, 1956). He defined stress as the non-specific response of the body to
any demand placed upon it. The main strength of Selye's theory is its explanation of
the physiological mechanisms underlying stress. However, one of its limitations is that
it does not sufficiently consider the psychological characteristics of the individual.

Selye proposed that stress develops through three stages, known as the General
Adaptation Syndrome (GAS):

« Stage 1 — Alarm Reaction

« Stage 2 — Resistance

« Stage 3 — Exhaustion

During the alarm stage, the body's adaptive resources are mobilized, and the
individual experiences heightened tension and alertness. At this stage, psychosomatic
disorders such as gastritis, colitis, peptic ulcers, migraines, and allergic reactions may
occur. If stress persists, these conditions often return with greater severity during the
exhaustion stage.

If the stressor is particularly intense or continues over a prolonged period, the
body enters the resistance stage. This stage is characterized by the almost complete
disappearance of the initial signs of anxiety, while the body's resistance to stress
becomes significantly higher than normal. During this period, adaptive resources are
used in a balanced and efficient manner to maintain functioning despite ongoing stress.

However, if the stressor remains extremely strong or continues for an extended
period, the individual eventually reaches the exhaustion stage. At this point, the body's
energy reserves are depleted, and both physiological and psychological defense
mechanisms begin to fail. Symptoms of anxiety reappear, often with greater intensity.
Unlike the alarm stage, during which the body's adaptive reserves are activated, the
exhaustion stage represents a state in which these resources have been depleted and the
individual can no longer cope effectively. In Selye's view, this stage can be regarded
as the body's “cry for help."”

Selye compared the three stages of the General Adaptation Syndrome to the stages
of human life. The alarm stage resembles childhood, characterized by low resistance
and heightened reactions to external stimuli. The resistance stage is comparable to
adulthood, during which individuals adapt to frequent demands and develop greater
resilience. Finally, the exhaustion stage parallels old age, marked by an irreversible
decline in resistance and gradual deterioration, ultimately leading to death.
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2. Cognitive Theory of Stress (Richard Lazarus)

Richard Lazarus viewed stress as the result of the interaction between an
individual and the environment (Lazarus, 1999). According to his theory, stress does
not arise from the situation itself but from the way a person perceives and evaluates it.

The Cognitive Theory of Stress, developed by Richard Lazarus, is a theoretical
framework that emphasizes an individual's perception and evaluation of stressful
situations. According to this model, stress is not a direct consequence of an event itself
but depends on how the individual interprets and appraises that event.

If an individual believes that their coping resources are insufficient to meet the
demands of the situation, stress is likely to occur.

Lazarus identified two main stages of cognitive appraisal:

« Primary appraisal

« Secondary appraisal

During primary appraisal, individuals evaluate the significance of an event for
their well-being. They may perceive the event as irrelevant, positive, threatening, or
challenging. If the situation is considered threatening or challenging, the individual
proceeds to the secondary appraisal stage.

Secondary appraisal involves evaluating the available resources and coping
strategies for dealing with the situation. At this stage, individuals determine how they
will respond to the stressor and which coping mechanisms they can use, such as seeking
social support, solving the problem directly, or changing their perception of the
situation.

An important aspect of Lazarus's theory is its emphasis on the subjective nature
of stress. Different individuals may respond very differently to the same stressor
because their reactions are influenced by personal experiences, beliefs, values, and
previous coping experiences.

The model also highlights a third component—reappraisal. Reappraisal is the
continuous process of monitoring and reassessing both the effectiveness of the coping
strategies that have been used and any changes in the stressful situation itself. Based
on this ongoing evaluation, individuals may modify their coping strategies if necessary.

Overall, Lazarus's Cognitive Theory of Stress emphasizes the dynamic and
complex nature of stress responses and provides a valuable framework for
understanding individual differences in reactions to stressful situations. The theory has
significant practical applications in psychology and psychotherapy, particularly in the
development of interventions aimed at improving coping strategies and reducing
perceived stress among diverse populations.

3. Transactional Model of Stress

The Transactional Model of Stress was developed by Lazarus and Folkman
(1984). According to this model, stress is a dynamic process resulting from the
Interaction between an individual and the environment. Stress occurs when the
demands of a situation exceed the person's available resources to cope with those
demands.
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The model places particular emphasis on coping strategies, which are generally
classified into three categories:

« Problem-focused coping — addressing the source of stress by solving the problem
or changing the stressful situation.

« Emotion-focused coping — regulating emotional responses to stress through
techniques such as relaxation, emotional expression, or cognitive reframing.

« Seeking social support — obtaining emotional, informational, or practical
assistance from family, friends, colleagues, or professionals.

4. Psychosocial Approach

The psychosocial approach views stress as the result of various social influences
that affect an individual's psychological well-being. Common sources of stress include:

« family conflicts;

« occupational overload and work-related stress;

« financial difficulties;

« social changes;

« interpersonal relationships.

Within this approach, particular importance is given to social support, working
conditions, and quality of life, as these factors significantly influence an individual's
ability to cope with stressful situations.

5. Biopsychosocial Approach

Modern psychology considers stress to be the result of the interaction of three
major groups of factors:

« Biological factors — genetic predisposition, characteristics of the nervous system,
and physical health.

« Psychological factors — personality traits, self-esteem, emotional stability, and
individual coping abilities.

« Social factors — relationships within the family, workplace, and society.

The biopsychosocial approach (Engel, 1977) is regarded as the most
comprehensive because it recognizes the combined influence of biological,
psychological, and social factors on the development of stress.

Each theoretical approach highlights different aspects of the nature of stress. The
physiological theory explains the body's biological responses, while the cognitive and
transactional models emphasize the importance of an individual's subjective appraisal
of stressful situations. The psychosocial and biopsychosocial approaches focus on the
combined influence of personal characteristics and the social environment. In
contemporary psychology, an integrated perspective provides the most comprehensive
understanding of the mechanisms underlying stress and supports the development of
effective methods for its prevention and management.

Resistance to stress depends on several factors, including an individual's
personality characteristics, the social environment in which they live, and the nature of
the interaction between the person and the stressful situation.
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Another widely accepted approach to stress management involves classifying
interventions according to the level at which they are applied:

1. Cognitive level — managing stress by changing patterns of thinking, beliefs, and
attitudes.

2. Emotional level — regulating emotional responses and improving emotional
self-control.

3. Physical level — reducing stress through bodily interventions such as physical
exercise, relaxation techniques, breathing exercises, and adequate rest.

4. Interpersonal (communication) level — coping with external pressure through
effective communication, assertiveness, conflict resolution, and stress management in
social interactions.

According to Ellis (1994), irrational beliefs are major contributors to
psychological stress. The founder of Rational Emotive Behavior Therapy (REBT),
Albert Ellis, developed a comprehensive list of irrational beliefs based on many years
of research. Irrational beliefs are patterns of thinking that distort reality and interfere
with an individual's successful adaptation. Each irrational belief is characterized by
specific linguistic markers. The following are some of the most common irrational
beliefs that contribute to stress.

1. Demandingness ("Must" Statements)

The central idea of this belief is the concept of absolute obligation. Words such
as "must," "should," "have to," and similar expressions imply that there is only one
acceptable course of action and no alternative. Consequently, demandingness often
leads to acute or chronic stress.

This belief manifests itself in three main areas:

« Demandingness toward oneself — beliefs about what "1 must do for others.”" This
becomes a source of stress when circumstances prevent a person from fulfilling these
perceived obligations.

« Demandingness toward others — beliefs about what "other people must do for
me." These include expectations about how others should behave, speak, or act.
Because people rarely meet all of our expectations, this belief is one of the strongest
sources of interpersonal stress.

« Demandingness toward the world — expectations regarding how life, society,
nature, or government should function. Typical linguistic markers include expressions
such as "must," "under all circumstances," or "at any cost."

2. Catastrophizing

Catastrophizing is characterized by a significant exaggeration of the negative
consequences of a situation. Individuals with this belief perceive unpleasant events as
catastrophic, unbearable, or life-destroying, even when objective evidence does not
support such conclusions.

Common verbal indicators include words and expressions such as "disaster,"
“terrible,” "nightmare," or "the end of the world."
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Reducing catastrophizing requires consciously replacing exaggerated negative
evaluations with more balanced and realistic interpretations that are supported by
factual evidence.

3. Negative Future Prediction

This irrational belief involves the tendency to assume that negative outcomes are
inevitable, regardless of whether there is objective evidence to support such
expectations. These predictions may be expressed verbally or exist only as recurring
thoughts or mental images.

Typical linguistic markers include phrases such as:

o "What if...?"

« "Suppose something goes wrong..."

« "What if it suddenly happens?"

Such patterns of thinking increase anxiety and contribute to the development of
chronic stress.

4. Perfectionism (Maximalism)

This belief is characterized by setting unrealistically high or even unattainable
standards for oneself or others and then using these standards as the only criterion for
evaluating personal worth, performance, or success.

Thinking is dominated by an "all-or-nothing" mindset, in which anything less than
perfection is viewed as complete failure. This cognitive style often results in persistent
dissatisfaction, excessive self-criticism, and elevated stress levels.

This irrational belief significantly contributes to the development of stress.

Stress management practice is based on four levels of intervention:

« Physical level: This includes progressive muscle relaxation, breathing
techniques (for example, inhaling for a count of five and exhaling for a count of five
to activate the parasympathetic nervous system), and regular moderate physical
activity.

« Emotional level: Mindfulness practices and the development of emotional
intelligence help individuals recognize, understand, and experience their emotions
rather than suppressing them.

« Cognitive level: Cognitive restructuring techniques, such as the "BUT"
technique (shifting attention from the problem to possible solutions), together with
effective time management, help reduce psychological strain and excessive workload.

« Behavioral level: This level focuses on developing strategies to avoid
unnecessary stressors, strengthening assertive communication skills, and maintaining
healthy personal boundaries.

What should you do when stress becomes overwhelming? Psychology not only
explains the causes and stages of stress but also offers effective methods for managing
it. The encouraging news is that many stress-management techniques are simpler than
they may seem. The key is to prevent stress from becoming chronic.

One of the most effective techniques is controlled breathing. Although it may
sound simple, taking a slow, deep breath through the nose and exhaling gradually
through the mouth helps calm the nervous system. Physical movement is another
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effective strategy. Walking, practicing yoga, or even dancing to a favorite song helps
release accumulated tension and improve emotional well-being.

Psychologists also recommend practicing positive self-talk. Instead of saying, "I
can't handle this," try replacing it with, "I will do my best, and that is enough."” This
shift in thinking promotes resilience and reduces stress.

Some practical recommendations for managing stress include:

1. Find a hobby such as painting, cooking, reading, or any enjoyable activity that
provides relaxation and distraction from daily pressures.

2. Set healthy boundaries by avoiding excessive responsibilities and learning to
say no when necessary.

3. Maintain social connections, as talking with friends or family members can
provide valuable emotional support.

4. Get enough sleep, since chronic sleep deprivation significantly increases
vulnerability to stress.

Treating stress does not always require medication. In many cases, understanding
its causes and symptoms, together with developing effective coping strategies, is
sufficient to improve psychological well-being and restore emotional balance.

Conclusion

Stress is an inevitable part of human life and cannot be completely eliminated.
Contemporary psychological research demonstrates that stress results from the
interaction of biological, psychological, cognitive, and social factors. Understanding
the theoretical foundations of stress enables psychologists and healthcare professionals
to develop more effective prevention and intervention strategies. The integration of
cognitive, emotional, behavioral, and physical approaches contributes to improved
psychological resilience, better adaptation, and enhanced quality of life. Therefore,
effective stress management should be regarded as an essential component of both
psychological practice and everyday life.

Keywords: stress, stress management, coping strategies, psychological stress,
Hans Selye, Richard Lazarus, cognitive appraisal, tension, anxiety, theoretical
approaches, practical methods.
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AHAJII3 CTPECOCTIMKOCTI TA ICUXOJOITYHOT' O
BJATONNOJYYYA 3TObYBAYIB OCBITH

Herpymos Auapii

3100yBay BHINOI OCBITH MariCTepChKOTO PiBHS
ocBiTHBOT Iporpamu «Ilcuxomnoris»,

Kadenpa ncuxomnorii

[TonTaBchKMIA HAITIOHATIBLHUN TT€IarOTTYHUN YHIBEPCUTET
imeH1 B. T'. Koponenka, Ykpaina

AHoTamiAg. Y cTaTTi pO3rsHYyTO OCOOJMBOCTI MCUXOJOTTYHOTO OJIaromoyqust
3100yBaviB OCBITM B KOHTEKCTI iXHBOi cTpecocTidkocTi. [IpoananizoBaHo BIUIMB
CyYaCHHUX COLIAJbHO-MIONITUYHUX YMOB, HABUAJIbHUX HAaBaHTaXEHb Ta KpU3
po@eciiiHOro CTAaHOBJICHHS HAa IICUXOEMOLIIMHUI CTaH CTYJE€HTChKOI MOJIOI].

KuouoBi cjioBa: CTpecoCTIWKICTh, MCHUXOJIOTIYHE OJiaromonayyusi, 37100yBayi
OCBITH, aJarTalis, ICUXOSMOI[IMHUN CTaH.

BBenennsi. Cboro/H1, KOJIM HaIla jJepxaBa rnepedyBae B CTaHi BiiiHHU, Tpobiema
CTPECOCTIHKOCTI 0COOMCTOCTI Ta 3700yBaviB OCBITH 30KpeMa IOCTa€ HaJI3BUYANHO
roctpo. OcTanHi JOCTIHKEHHS B TaTy31 BIMCHKOBO1 IICUXOJIOT1T Ta METUITUHU CBITYATh
PO Te, 110 HACIIIKU NICUXOTPABMYIOUUX BIUIMBIB IPU3BOISTH 10 3HAYHUX MTCUXIIHUX
1 (1310J0TTYHUX MOPYIIEHb, YHACTIAOK SIKUX BUHUKAIOTh TaKl HEraTWBHI CTAaHHU, SIK
MepeBTOMa, MOPYIIEHHS CHY, CTpax, €MOIliHAa Hampy»XeHICTh, HEKOHTPOJIhOBaHA
arpecisi, HaB S3JIMB1 Ta JETIPECUBHI CTaHU, yTpaTa CEHCY KUTTS TOIIO, TOOTO MCUXIYH1
TpaBMHU Ta MCHUXIYHI po3Jaau ([0 3T0J0M MOXYTh TIEPEXOJUTH B XPOHIUHY (HOpMYy),
yepe3 sKi 3HAYHO 30UIBIIYEThCS] KUTBKICTh MOMUIKOBUX 1 HEMPABWIBHUX JTIH 1 SKi
0e3mocepeIHbO MOPYUIYIOTh MOYYTTS MCUXOJOoriyHOro Onaromonyyus. Came Tomy
HUHI TOCTPO TIOCTa€ MHUTAHHS 30€pe)EHHS TCUXIYHOTO W (DI3UYHOrO 3H0POB’S
MaiiOyTHIX (axiBiiB y Oaratbox cdepax MJISIBHOCTI 1 MIABUILECHHS iXHBOI
CTPECOCTIMKOCTI 7O MCHUXOTPaBMYIOUMX UYWHHHUKIB Ta30€pekKEeHHs MCHUXOJIOTTIHOTO
OJ1arornoayyus.

[Ipo6nemy cTpecocriiikocTi y cydacHid mncuxosorii BuBdaim O. KokyH,
M. Koponwuyk, O. Kpasnosa, B. Kpaitatok, P. Canonbscki, M. Ctoponi, T. Tutapenko,
M. Hlmak Ta iHm. Y pamMKax AOCTIIKEHHS CTPECOCTIMKOCTI BHUJATHI BUeHI A.
bimninre, P. Kocra, P. JIazapyc i C. ®onkman, P. MakKpae, P. Myc Ta i TpuBatmii
yac aHaji3yBalld, MEPEeBaXKHO, IHAMBIAYallbHI METOJIM TMOJIOJIAHHS CTpecy Ta
30epekeHHsI TCHXOJIOriuHOro Omaromonyyus. [Ipore, He3BakaruW Ha BEIHKY
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KUIBKICTh JIOCTIJKEHb JAHOTO IMTaHHS, AaCMEKTH CTPECOCTIMKOCTI Y KOHTEKCTI
MICUXOJIOTIYHOTO OJIaronoyqus 3400yBadiB OCBITH HE Oyl BUBUEHI IPYHTOBHO.

Mera Ta 3agaui  jgociaimkeHHsi. TeopeTHYHO BHUBYMTH  OCOOJIMBOCTI
MICUXOJIOTIYHOro  Ojlaromoyiyydst y 3100yBayiB  OCBITM 3 PI3HUM  pIBHEM
CTPECOCTIAKOCTI.

Pe3yabTatn pociigkeHHs: i ix ooroBopenHsi. CTy/IeHTCHbKUN BIK 3a CBOIMHU
MICUXOJIOTTYHUMH NTapaMeTPaMH € HAOUIbII aKTUBHUM BIKOM, B SIKOMY BIJJOYBAa€ThCs
npodeciiiHe cTaHOBIEHHSA, (OPMYIOTHCS IIIHHICHI Opi€HTalii OCOOUCTOCTI, IO
BH3HAYAIOTh KUTTEBI LTI 1 CMHUCIH [6].

Ha crtyneHTiB 0CcOOJMBO CHIBHO BIUIMBAE CKIIATHICTh CY4YacHOI COIaIbHO-
noMiTUYHO1 cutyartii. Ciija 3a3Ha4uTH, 10 HAMOUIBII SICKPABO MPOIECH TTEPEKUBAHb 1
Ne3aanTaiii, Mo BUHUKAIOTh Y 3B’SA3KYy 3 IHUM, TMPOSBIAIOTHCS Yy HABYAIBHO-
npodeciitHiii gisbHOCTI [7].

ITepeOyaoBa cuctemMu BUIIOI OCBITH, MEpeXia OararboX BUIIIIB HAa HOBI MOJEN1
HaBUYaHHS OB’ 53aH1 13 3MiHAMU HaBYAJLHUX IJIaHIB, BBEICHHSIM HOBUX KYPCIB, HOBUX
MeIaror1YHUX TEXHOJIOT1M, HOBUX OCBITHIX IIporpam [6].

HaBuanHs y BuIlll — OPHUHIMIIOBO HOBWI €Tall y MOPIBHSIHHI 3 MOMEPEIHIM
KUTTAM  ImKoysipa.  [ligBumiyroTbess  iHQoOpMaIiiiHi  HaBaHTaXXEHHs, IO
CYHPOBOJIKYIOTHCSI apUTMI€I0 B pOOOTI, MOCUJICHHSM TiNMOAMHAMII. Y CKIaHIOIOThCS
MI>)KOCOOHMCTICHI BITHOCHHY, BUHUKAIOThH MPOOJIEMH Y 3B’ SI3KY 3 BIIIPBAHICTIO BiJI CIM 1,
MPOKMBAHHAM Y TYPTOXHUTKY. Bce 11e mpu3BOANTH 1O TPUBAIOTO CTaHy €MOIIHHOT
HaIPyTH, BAHUKHEHHS TTOYYTTS TPUBOTH, BIIUYTTS MICUXOJIOTTYHOTO HEOIAT OOy Iust
[3].

VY 0co0auBO CKIIaTHOMY CTaHOBHIII ONMHUHSIOTHCA CTYJEHTH MTOYaTKOBUX KYPCIB,
MOTPAIUISIOUM TIICIS BHIIYCKHHUX ICIUTIB Y IIKOJl Ta BCTYIMHUX Y BHIII B HOBI
crenudigH1 COIlagbHI BIAHOCUHU 1 YMOBU AISTIHOCTI. {7151 yCcmilmHOro HaBYaHHS 111
CTYJCHTH 3MYIIIEH] 32 paXyHOK JOJaTKOBOI BOJBOBOI HAIIPYTH MOOLII3yBaTH pe3epBU
OpraHi3Mmy, Tak SIK Ha 3aHSTTS] BOHH MPUXOJSTh BXE Y 3HIXKEHOMY (DYHKI10HATEHOMY
cranl. HaliOuipm 3HauymmMu cepamMu BULILY ISl CTYACHTIB-IIEPIIOKYPCHHKIB €
chepa HaBYANBHOI AISUTBHOCTI Ta cdepa MIKOCOOMCTICHMX BIIHOCHH. Y TMepion
ajanTallii 10 BUIY ICTOTHUI HEraTUBHMI BIUIMB Ha 3JI0POB’S 1 YCIIIIHICTh HABUYAHHS
CTYJICHTIB CITpaBJIsie HEPBOBO-TICUXIYHE HAMPYKCHHS, SIKE HAaWO1IbIII BUPA3HO MTOMITHE
Ha NTOYaTKOBOMY €Tarll HaBYaHHS.

[IpoBinHe Micuie ceped NCHUXOJOTIYHUX YMOB Y IOHAIIbKOMY Bili, SIK 1 B
MIJTITKOBOMY, 3aiiMae eMoltiiiHe 6aromonyydus. OHak, Ha BIAMIHY BiJT IT1IJTITKOBOTO,
eMolliiiHe He0Iaronoyyys B FOHAIbKOMY BILll SIBJISIETHCS IOKA3HUKOM HE TIJILKH TOTO,
HACKUIbKU 00’ €KTUBHI YMOBH COIIIAJIbHOI CUTYaIlii PO3BUTKY BCTYIAIOTh Y TPOTUPIIYS
3 HIHHOCTSIMU Ta IHTEpECaMU 1HMBI/1a, ajlie il TOro, HaCKILKH B MI3HbOMY FOHAIIBKOMY
Billi c(pOpMOBaHI IMCUXOJIOTIYHI HOBOYTBOPECHHS, HEOOXIAHI I YCHIITHOI ajanTaiii
JI0 MIHJIMBUX 30BHIIIHIX 1 BHYTPIIIHIX YMOB y Tepioj Mi3HBOI FOHOCTI 1 TOTOBHOCTI
NEepPEITH B HACTYITHUM BIKOBUM €Tar PO3BUTKY — 3PUIICTh. 32 YMOBH iX BIJICYTHOCTI
aganTailis OyJe chpsiMOBaHAa Ha 3aXHUCT BJIACHOTO «S» BiJg TpaBMYyHOYHX BIUIMBIB
cepeloBUIa. Y AUTAYOMY Ta IMIJJIITKOBOMY BIlll 3aXUCHI MEXaHI3MH CIyTYIOTh B
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AKOCT1 TMPEBEHTHMBHUX 3aXOJIB 3MEHIICHHS TOCTPOTH ICHUXOTPaBMYIOYOTO
KOH(ITIKTHOTO TIepeknBanHA. OTHAK MO1ajIbIlle 3BE€PHEHHS 10 HUX — MOKa3HUK TOTO,
[0 OCOOMCTICTh TaK 1 HE 3yMiNa AUQPEPEHINIOBATH 1 POMUPUTH (HOPMH 3B’SI3KIB 31
CBITOM, CTaTH Cy0’€KTOM CBO€ET OBEIIHKH 1 TIepeKrBaHb [2].

[Toxa3HUKOM MCUXOJIOTTYHOTO OJIArONOoNyYdsl B JaHWH BIKOBHI MEPioj] BBAKAIOTh
mpoiiec camoaktyamizamii. B 1oHOCTI BimOyBaeThcsi (QOpMyBaHHS MOPaILHOT
CBIJIOMOCTI, LIIHHICHUX OpI€HTALI{ Ta 17€aniB, CTIHKOro CBITOIJISAY, FPOMASHCHKOL
no3utlii. dopmMyBaHHS CBITOIISIIY TOB’SI3aHE 3 PIMICHHSM TaK 3BAHMX 3MICTOBHHUX
KUTTEBUX mpodsiem [9; 10].

PobGoue HaBaHTa)KeHHSI CYMJIIHHOTO CTYyICHTa y 3BUYAiiH1 JAHI carae 12 roauH Ha
100y, a B repioj] ek3aMeHarliitHoi cecii — 15-16 rogun. Takum ynHoM, 1HpOpMaIIiitHi
NEPEBAHTAXKEHHS € OCHOBHUM (PAaKTOPOM, SIKHI B yMOBaXx KOPCTKHX JIIMITIB 4acy Ha
BUKOHAHHS  3aBJaHb MOXE BHUKJIMKATH  PO3BUTOK HEBPOTUYHUX  CTaHIB.
[IpuctocyBaHHs 1O HOBMX yMOB HaBYaHHsS, XHUTTSA, CBOIM CTaTycOM Ha MUIAXY
npoeciiHOro CTaHOBJIEHHS NMPUBOAUTH MOJOIY JIIOJAWHY A0 MEPEKUBAHHS CTpPECY,
BHYTPIITHHOOCOOUCTICHUX KOH(IIKTIB, (hpycTparllii, ICUXOJIOTTYHOTO Kpu3u [7].

[Tepiox cTyneHTCTBA CYyIPOBOIKYETHCS PISHUMH TICUXOJIOTIYHUMH KPU3aMHU, K1
MPU3BOJATh JI0 TOPYIICHHS ajanTallii 0 COLIaJIbHOTO cepeaoBuIa. Emorriiine
HaIpy»XEHHs, TPUBOra, PO3ryOJICHICTh, J€30praHizailisi Mi3HaBaJIbHOI aKTUBHOCTI 1
MOBEJIIHKH — TaKl MPOSIBU TICUXOJIOTIYHOT KPU3H BEJIBMH YCKIIATHIOIOTh MOOLTI3aIi0
OCOOUCTICHUX pecypciB, HEOOXITHUX 71 11 BUplIeHHS [8].

Jl7is CTYyIEHTCHKOTO BiKY XapaKkTepHa KpHU3a «BUPUBAHHS KOPEHIBY», KOJIU MOJOI1
JIIOJTA XOYYTh OJJHAKOBO aKTHBHO MPOSBUTH c€0€ B 171€0JIOT1i, CBITOTJISAI 1 MaOyTHIN
npodeciiiHiil AisUIbHOCTI, 1 Kpu3a mpodeciiiHoro HaByaHHs. Jlo ¢akropis, M0
3YMOBJIIOIOTh KpHU3Y, HajeXaTh: HE3aJ0BOJICHICTh MPOQPECIiiHOI0 OCBITOIO 1
npodeciiiHOO MiIr0TOBKOIO; Mepedy10Ba MPOBIAHOI AISUIBHOCTI; 3MIHA COLIIAIBHO —
EKOHOMIYHMX yMOB WTTS. lle Tak 3BaHi HOpPMATHUBHI Kpu3u HpodeciitHoro
craHoByieHHs. CepeJ 3HaUyIIMX YAHHUKIB IX BUHUKHEHHS MOKHA BUJIUTUTH HU3BKUN
piBEHb BMIHb 1 HABUYOK CaMOpPEryYJIslli, a TAKOXK HEAOJIKH B OpraHi3anli HaB4aJbHO-
npodeciitHoi aisibHOCTI [11].

Kpim  HopmaTuBHUX  Kpu3, npodeciiiHe  CTaHOBIEHHS  CTYJEHTIB
CYIIPOBO/IKYETHCS 1 HCHOPMATUBHUMM, 3yMOBJIEHUMH KUTTEBUMH oOcTaBUHAMU. Taki
3 HUX, SIK BIZICYTHICTh MaTeplaJbHUX KOIITIB, 1100 OTIATUTH OCBITY (OLIBIIICTD BUIIIB
IPOBOATH HABYAHHS HA KOMEPLIWHIA OCHOBI); TPYAHOIII MpalleBIAIITYBAaHHS MiCIs
3aKIHYEHHSI HABYAJIBHOTO 3aKiany (BIACYTHICTh PO3MOJLITY BHUITYCKHHUKIB IICIHS
3aBEPILIEHHS OCBITH); 3MIHA IIPOXKUBAaHHS (BUMYLIEHHUI Mepei3a) Ta 1H., BUKIUKAOYH
CWJIbHI €MOIIIHI TepeKUBaHHS, YacTO HAaOyBalOTh YITKO BHPAKEHOTO KPHU30BOTO
XapakrTepy.

VY mpakTuil HaBYAIbHO-BUXOBHOI po0OTH mNpodeciiiHuX HaBYAIBHHUX 3aKJIajliB
PI3HUX THUIIIB HEMOOJWHOKHUMH € BHUIMAJIKU, KOJIM BXKE JI0 KIHIIS MEPIIOro, a 0COOIMBO
4acTo Ha JpyroMy abo TpeTboMy (3aJie)KHO BiJl TUITy HABYAJIBLHOTO 3aKJaay) pOIll
HaBUaHHS B YYHS MOYKE 3MIHUTHUCS CTAaBJICHHS JI0 MPOLECY OBOJIOAIHHSA mpodecieto. Lle
TaK 3BaHUN HEraTUBHUM CHUHAPOM JIPYTOro 1 TPEThOro pOKY MpOdIIIArOTOBKU: FOHAKH Ta
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JiBYaTa PpO3YAPOBYIOTHCS Yy CBOEMY TipodeciiiHoOMy BHOOpI, a 1HOJI HAaBiTh
3aMUCITIOIOTHCS PO 3MIHY HABYAJIBHOTO 3aKJady Ta 3MiHY creuianbHocTi. [Ipu npomy
ICTOTHO Te, IO BCE II€ MOXE MaTH MICI€ MPU HEMOTaHWX IMOKA3HUKAX YCITIIIHOCTI
HaBYaHHA (HAaBYAJIbHUX OI[IHKaX) Ta BUKOHAHHS 3aBJaHb IiJ Yac MPOXOIKEHHS
npaktukd. OnrcaHi yMOBH HaBYaIbHOI MISUTBHOCTI Ta TIOB’s3aHI 3 HUMU KPH3H
mpoeciiHOro CTAaHOBJICHHS Ta aJlaNTaIlii TOMITHO BIUTMBAIOTh Ha 37I0POB’S CTYJeHTA [4].

XapakTepHo, 1[0 3a 4YaC HABYaHHS y 3akKiajax BHUIIOi OCBITH CTaH 3JI0pPOB’s
0aratbOX CTYJEHTIB 3HAYHO 3HIDKYETHCS Yepe3 CEepiio3HI HaBYabHI Ta MOOYTOBI
HAaBAHTAXKEHHSI, HEAJIeKBaTHUM pYyXOBUU pexuM, TOOTO HacamIiiepes, BHACIIIOK
3aKpIMJIEHOTO HEBMIHHS PalliOHAIBHO BUKOPUCTOBYBATH CBOI CHJIM, TI030aBIISATUCS BiJ
HEraTUBHUX €MOIliM, ajanTyBaTHCs 10 cTpecoBux ymoB. Jlo 65 % cTyneHris
BIJIUYBAlOTh MIJABUIIEHUN PIBEHb MCHUXOEMOLIMHOr0 HANpyXEHHS Ha MOYaTKOBOMY
eTtani HaBuaHHs. HailOibmnid pu3vK BUHUKHEHHSI HEPBOBO-TICUXIYHUX 3aXBOPIOBAHb
y CTYACHTCBKIA MOMyJsLii npunagae Ha 1 1 2 KypcH, JOCSATal0dd MakCUMyMy 10 3
Kypcy. Lle moB’s3aH0 3 TpyAHOIAMU ajanTailii 10 HOBUX MPodeciiHuX 1 TOOYTOBUX
yMmoB. [Ipudomy B 46,6 % BuIaakiB 3aXBOPIOBAHHS BUHUKAE 1] Yac eK3aMeHaI[iiHOT
cecii, TOMy II0 BOHAa € MIKOM PO3yMOBOT'O MEPEBAHTAKECHHS 1 CHJIBHOIO CTPECOBOIO
cutyartiero [1].

Crynentn 1-2 KypciB 4yacTillle BUSIBIISIOTh CKaprd HEBPOTHYHOTO XapakTepy,
CKaprd Ha TPYIHOI 3 HaBYaHHSM, Ha MpoOJIeMH adanTallii 10 HOBOI MisUTBHOCTI,
HOBOT'O OTOYEHHS, @ TaKOX (IJi1 HEMICLEBUX) JO0 HOBOTO MICIl MPOKHWBAHHSI.
Crymentu 3 - 4 KypciB mpen sSBISIOTh 1HIII ckapru. Ha mepmmii mman y HHX
BHUCTYNAIOTh HE3aJ0BOJICHICTh 00OpaHOoI0 TPodeci€ro 1 BITHOCUHAMHU 31 3HAYUMUMHU JIJIsI
HUX JIt01bMU (OaThKaMU, OJHOJIITKAMU, KOXaHUMHU, 1HO/I1 BUKiIagadamu). CTyJeHTH 5
KypCy, SK TpaBWiIO, MPaIlOl0Th, MOXYTh MaTH CBOIO CIM’I0 1 HaBiTh BCTHTalOTh
o03aBecTucs NITbMHU. J{J1s I’ AITUKYPCHUKIB CTalOTh IPOOJIEMHUMU TaKi chepH KUTTS,
K poeciiiHa yCHIIIHICTh, CTOCYHKH 3 YOJIOBIKOM a00 IPYKHUHOIO, BUXOBAHHS JIITEH.
Hait6inp1r 3HaYymuMu 1J1 CTYASHTIB-BUITYCKHUKIB € cdepa HaBUaJIbHOI J1SIIBHOCTI
Ta npodeciitHa cdepa, B sKiii BUHUKae podiema npodeciiHoi ineHTudikaii [1].

JI7ist CTyZIeHTIB, SIK1 OTJIa4ylOTh HABUYAHHS, HAWOLIBIIE 3HAYCHHS TTIPEICTABIISIOTh
cdepa HaBUAIBHOI AISUIBHOCTI, cpepa coliaabHO-IICUXOJIOTTYHIX YMOB BUIILY 1 cepa
aganTamii mo mpodecii. Ti, XTO HaBUaeTbCcsA 3a PaxyHOK OFOKETHUX KOIITIB,
BBA)XKaIOTh OCOOJMBO BXKIIMBUM JJIsl ce0e COIIaTbHO — IMCUXOJIOTTYHI YMOBH Y BUIII
1 cdepy HaBUanbHOI AisUIbHOCTI. [IpuyoMy HaMOUIBIIY pOJbL BiAIrpae MOTHBALiSA
HaBYaHHS, OPIEHTAIlI HAa CIPUITIMBY aTMOC(EPY B CTYJEHTCHKIM rpyIii, TO3UTUBHE
CTaBJIEHH: A0 00paHoi mpodecii.

BaxnmBe 3HaueHHS IS TICHXOJIOTIYHOIO OJIAromoayddst CTYJICHTIB Mae ix
ajanTaiis 10 MOOYyTOBUX YMOB BUIIY (Tak SIK JJig NEBHOI KaTeropii CTYJEHTIB
HaBUYaHHS ITOB’sI3aHE 31 3MIHOKO MICIIS TPOKUBAHHS 1 POKUBAHHSM Y TYPTOXKHUTKY ).

3 TOYKHM 30py ajanTarlii CTYJIEHTIB 10 BUIIY KPUTUYHHUM € | Kypc, a i paay
CTYJIEHTIB — 1 2 KypCc HaBYaHHS. Y CTYJEHTIB MOJIOAIIMX KypCiB aJanTarito
YCKJIAQJHIOE HACTYIHE: HEAOCTaTHA (akTUYHA IiJITOTOBJIEHICTh 3a MPOrPaMOI0
CepeaHBOI MIKOJIHU; CJIa00 BUPAKEH1 HABUYKH HaBYAIHLHOT POOOTH (CIIOBECHO-JIOTIYHE,
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paiioHaJIbHE MUCJICHHS) 1 BMIHHSA KOHIEHTPYBATH 1 PO3MOJAUIATH YyBary; ciaOka
BOJIbOBA PETYJIALISA, a TAKOXK MEPEKOHAHICTh Y TOMY, III0 XTOCh TTOBHHEH iX BCHOMY
HABUWTH, TOKa3aTH 1 MOSCHUTH (TIaCUBHA pOJIb); HEBUCOKUU PIBEHb KYJIBTYpH,
MOpaJIbHOT Ta TPYAOBOI BUXOBAHOCTI; OOMEXEH1 >XMTTEBUU JIOCBIA 1 colliajbHa
3pUTICTh; HEAOCTATHS BUPAXKEHICTh YCTAaHOBKHM Ha HAOYTTA mpodecii mopsas 31 c1abkum
MPOSIBOM I[IHHICHOT'O CTABJICHHSI JI0 3HAHb; HEBIIEBHEHICTh 0AraThb0X CTY/JICHTIB Y TOMY,
110 iM MMiJ CUJTy yCHIIIHE HaBYaHHSA y BUIIi [S].

BucnoBku. Otke, TICHXOJOTiYHE Onaromoisy4us CTYACHTIB  HOCHUTH
Ccy0’€KTUBHHMI XapaKTep 1 BUPAKAETHCA B YCBIAOMIIEHHI HUMH CBOTO XHUTTS (I[i1eH,
CMHCIIIB, JIOCATHYTHX PE3YJbTATIB) 1 MEPEKUBAHHIX 3a pealizaliio LiIeH, 32 CBOIO
MOBEJIIHKY B HABKOJIMIITHHOMY CBITl. CTYJ€HTChKI POKH — II€ TIepioja npodeciitHoro
CTAaHOBJICHHS, 110 3yMOBJIIOE BUHUKHEHHS PI3HUX Kpu3 (azanrtauii, «BUPUBAHHS
KOpEHIB», MPOQECITHOTO CTAHOBJIEHHS), 3/IaTHUX 3MIHUTH a00 3HU3UTU PIBEHb
MICUXOJIOTTYHOI0 OJIaronoxyydsi CTyIeHTIB. BHAC/I 10K IbOTO BiI0YBAETHCS 3HMKEHHS
e(heKTUBHOCTI HAaBYAJIBHOI JISJIbHOCTI, BAHUKAIOTH IICKXOCOMATHYHI PO3JIaJIH.
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CTPYKTYPHO-JTOI'TYIHA MOJAEJIb ®OPMYBAHHA
I'OTOBHOCTI MAUBYTHIX IICUXOJIOI'IB 10
POBOTH 3 HEITOBHUMMU CIM’AAMHA

Hacromyk I'. /1.

acripaHT

Kadenpa mcuxosorii Ta rmemgaroriku

XMeNbHULIbKUN HalllOHAIBHUHN YHIBEpCUTET, Y KpaiHa

CyuacHi  comiaJbHI  3MIHM  3YMOBJIIOIOTH  aKTyaJbHICTH  MPOOJIEMH
MICUXOJIOTTYHOTO CYIIPOBOJY HETMIOBHUX CIMEH, K1 XapaKTEPU3YIOThCA ClleUU(PIUHUMU
0coONMMBOCTSIMU (YHKIIIOHYBAaHHS, BUXOBaHHS Ta MDKOCOOMCTICHOI B3aeMomii [2].
3pocTaHHs NMOTpeOu y KBadi(hiKOBaHIN MCUXOJIOTIYHIM AOMOMO31 JITAM, HIJIITKAM 1
JOPOCIIMM YJieHAaM TaKuX CIMEH aKTyalli3ye€ TMWUTaHHS MIATOTOBKA MaiOyTHIX
TICUXOJIOTIB JI0 3A1MCHEHHS MpOo(eciiHOi JISTbHOCTI Y 3a3HaUYCHOMY HaIlpsIMI.

[Tpodeciiina TOTOBHICTH TMCHUXOJIOTA 1O pOOOTH 3 HEMOBHUMH CIM SIMH
nepeadayvae He JUIIEe HassBHICTh TEOPETUYHHUX 3HAHb, & 1 CPOPMOBAHICTh MPAKTUYHUX
yMiHb, TpoQeciiiHOi MOTHBalil Ta OCOOHMCTICHHX $KOCTE€W, HEOOXITHUX s
€(EKTUBHOTO TICUXOJIOTIYHOTO KOHCYJIbTYBAHHS 1 CYIIPOBO/TY.

Y Mexax MOCHIIKEHHS TOTOBHICTh MaMOYTHIX TICHUXOJIOTIB 10 poOoTH 3
HEMMOBHUMH CIM’SIMH BHU3HAUECHO SK IHTETpaTHBHE TMpodeciiiHo-ocoOuCTiCHE
YTBOPEHHS, 110 3a0e3medye 3AaTHICTh MalOyTHROTO (haxiBusl 3A1HCHIOBATH
MICUXOJIOT1YHY JIIarHOCTHKY, KOHCYJIbTYBAaHHS, TPO(PUIAKTUYHY Ta KOPEKLIMHY poOOTY
3 4JeHaMU HEMOBHUX CIMEH.

3 MeTor0 3a0€e3MeUeHHs UIECTIPIMOBAHOT0 (POPMYBaHHSI 3a3HAUEHOT TOTOBHOCTI
pO3pO0JICHO  CTPYKTYpHO-JIOTIYHY MOJACNb, SIKa BiIOOpakae B3aEMO3B’SI30K
KOHIIETITYaJIbHOT0, 3MICTOBOTO, MPOIECYAIbHOTO Ta PE3yJIbTATUBHOTO OJIOKIB.

MeToa00TTYHOI0 OCHOBOIO MOJICI BU3HAYCHO CHCTEMHHU, KOMIICTCHTHICHUH,
JISTIBHICHUN, OCOOMCTICHO OPIEHTOBAaHWM Ta TYMaHICTHYHUN Miaxoad. Peamizaris
MOJEl TPYHTYEThCS Ha TMPUHIMIAX HAYKOBOCTI, CHCTEMHOCTI, MpodeciiiHoi
CIPSIMOBAHOCTI, MPAKTUYHOT OPIEHTOBAHOCTI Ta pediiekcuBHOCTI [1].

CTpyKTypHO-JIOT1YHa MOJIeJb Tiependayae TpU B3a€EMOIOB’SI3aHI  €TAIH
dbopMyBaHHS TOTOBHOCTI MaliOyTHIX TICIXOJIOTIB.

[lepmmii eram — TEOPETUYHO-O3HAWOMYHI, METOI0 SKOro € (HOpMyBaHHS
MOTHBAIIIMHOI CIPSIMOBAHOCTI Ta 3aCBOEHHS CTYJCHTAMH CHUCTEMH 3HAaHb IIOJ0
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MICUXOJIOTTYHUX OCOOJMBOCTEH HEMOBHUX CiMeH, crenudikd iX (QyHKIIOHYBaHHS,
0COOJIMBOCTEM PO3BUTKY MITe Ta MIIMTKIB y Takux ciM’sax. pyruit eram —
nisuTbHICHO-TIponiecyanbamid. [lepenbavae mpakTHdHE OmpalfoBaHHS NPOdeciiHuX
YMiHb MaMOYTHIX TICHXOJIOTIB: TPOBEACHHS IICHXOIarHOCTUKH, ICUXOJOTIYHOTO
KOHCYJbTYBaHHS, aHANi3y CIMEWHHX CHUTYyalliif, oOpraHizamii TMCHXOJOTIYHOTO
CYNpOBOAY WYJIEHIB HEMOBHHUX cimeil. Tperii eranm — 3aKiIHO4HO-(HOPMYBAIbHHIMA.
CrnpssMoBaHMII Ha IHTErpanil0 OTPUMAHUX 3HAaHb, YMIHb Ta OCOOMCTICHHX
XapaKTEPUCTHUK Y TITICHY TTpo(deciiiHy TOTOBHICTh, PO3BUTOK MpodeciiHoi pedekcii
Ta 3aTHOCT1 O CaMOCTIMHOTO MPOQECIHHOr0 BJOCKOHAJIEHHS.

CTpyKTypa roTOBHOCTI MpeACTaBlIeHa YOTUPMA KOMIIOHEHTaMHU:

MoTuBaIiiHO-IIIHHICHUA KOMIIOHEHT BifoOpaxkae mpodeciiiHy MOTHBAIIIIO,
YCBIAOMJIEHHSI 3HAYyUIOCTI [JiSUIBHOCTI TICHXOJIOTa, C(OPMOBAHICTh LIHHICHOTO
CTaBJICHHS 70 pOOOTH 3 HEMOBHUMH CiM’siMH. KOTHITHBHO-ITI3HABAIbHUA KOMIIOHCHT
BKJIFOYA€E CUCTEMY 3HaHb MPO MCUXOJIOTTYH1 0COOJIMBOCTI HEMOBHUX, OJTHO0ATHKIBCHKHUX
Ta MOHOOATHKIBCHKMX CIMEH, 3aKOHOMIPHOCTI CIMEHHOro (pyHKIIIOHYyBaHHS,
OCOOJIMBOCT1 PO3BUTKY JITE€H 1 MUWIITKIB Ta METOAU TICHMXOJOTIYHOI JOTOMOTH.
OmnepatiifHO-IIsUTbHICHUN KOMIIOHEHT XapakTepu3ye C(HOpMOBAHICTh MPAKTUYHHUX
YMiHb WIOJ0 JIarHOCTUYHOI, KOHCYJbTAaTHUBHOi, IMPOCBITHUIIKOI Ta KOPEKIIAHOT
pobotu. OcoOucTicHO-peIEKCUBHUN KOMIIOHEHT OXOIUTIOE NpOo(eciiiHO BaXKIMBI
SAKOCTl TICHXOJIOTa: EMMAaTIMHICTh, KOMYHIKaTUBHY KOMIIETEHTHICTh, pedIIeKCilo,
€MOLIMHY CTIMKICTh Ta 3JaTHICTh A0 MNpo¢eciiHOro caMopo3BUTKY. EdexkTuBHICTH
peamizaiii Mojeni 3abe3NneuyeThCsl CTBOPEHHSM BIIMOBIIHUX TCUXOJOTIYHUX YMOB:
PO3BUTKOM TpodeCciiiHOi MOTHBAIl CTYACHTIB, TMOMNIMOJEHHSAM 3HAaHb MI0JI0
0COOJIMBOCTE HEMOBHUX CIMEW, BKIIFOUEHHSM MaHOYTHIX IMCHXOJIOTIB y MPAKTHKO
OpIEHTOBAHY NISITIBHICTH Ta (POpMyBaHHAM peduiekcuBHOI o3ullii [3. ¢. 2062].

Takum YMHOM, CTPYKTYPHO-JIOTYHA MO/Ie]Ib (POPMYBaHHS TOTOBHOCTI MailOyTHIX
NICUXOJOTIB 70 poOOTH 3 HEMOBHUMH CIM’SIMH € CHCTEMOIO B3a€EMOIIOB’SI3aHUX
KOMITOHEHTIB, €TaIliB Ta YMOB, CIIPSIMOBAaHUX Ha 3a0e3MeueHHs SKICHOI nmpodeciitHoi
MIArOTOBKU MailOyTHIX (haxiBIIB.

3anponoHOoBaHa MOJENb JI03BOJIIE KOMIUIEKCHO (HhOpMYyBaTH MOTHBAIIHHO-
IIHHICHY, KOTHITUBHO-MI3HABAJIbHY, OIEpaliiHO-AISUIbHICHY Ta OCOOHMCTICHO-
pedeKCUBHY CKIAJOBI TOTOBHOCTI, IO CTBOPIOE OCHOBY i e€(EeKTUBHOI
MICUXOJIOTIYHOI IOMOMOTH WIEHaM HETOBHUX CiMel y npodeciitHii nisuibHOCTI. Came
TOMY, BKa3ylOud Ha 3HAUEHHS, SIKE BIAIrpa€e OCOOUCTICHA TOTOBHICTH Y AISUTBHOCTI
MICUXOJIOTa, MU 30CEPEIUMO yBary Ha mpoOiemi (opMyBaHHS MICUXOTEPANIEBTUYHUX
AKOCTEM Ta HaBUKIB MailOyTHBOrO MPAKTUYHOIO IICUXO0JIora Yy mpodeciiiHii
TISTBHOCTI, a camMe JOCHIDKCHHI YMHHHUKIB 1 YMOB, SIKI MOXYThb BIUIMBAaTH Ha i
PO3BUTOK MpPOTArOM HaBuaHHs cTyaeHta y 3BO. Amxe kpiM HaOyTUX 3HaHb,
MPaKTUYHUX HABHYOK Ta BMiHb, 3a 4Yac HaBYaHHS HOMY HEOOXITHO 3MIMCHHUTH
BEJIMUE3HY pOOOTY 31 CTAHOBJICHHS BJIACHOT OCOOMCTOCTI.
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Abstract. Given the growing demand for resource-oriented technologies, the
paper analyzes the role of art therapy, coaching, and art coaching in social work aimed
at providing psychosocial support to individuals, activating their internal resources,
and enhancing their capacity to overcome difficult life circumstances.

Based on the analysis of scientific literature and regulatory documents, three main
areas for the application of art therapy elements and coaching techniques in social work
are identified: work with different categories of clients, the professional development
of social work specialists, and the education of future social workers. The common and
distinctive features of art therapy and coaching are identified, and the essence of art
coaching as an integrated technology is revealed. The study substantiates the feasibility
of using elements of art therapy and coaching techniques in contemporary social work
practice.

Keywords: social work, art therapy, coaching, art coaching.

Introduction. In the context of Russia's full-scale invasion of Ukraine, the
development of social work in Ukraine is characterized by an active search for
resource-oriented technologies aimed at supporting individuals, unlocking their inner
potential, increasing their capacity to overcome difficult life circumstances, and
fostering their active participation in addressing their own problems. Along with
traditional social work technologies, art therapy, coaching, and integrated approaches
are increasingly being used.

The theoretical and methodical foundations of using art therapy in social work are
investigated in the works of L. Poltorak, O. Soroka, L. Smerechak, I. Oliinyk, and
others. As noted by L. Smerechak [1], the implementation of art therapy is associated
with a change in the concept of social work, which focuses not only on supporting a
person in difficult life circumstances and helping them solve life problems, but also on
uncovering their inner resources, building resilience, and harmonizing relationships
with other people. H. Boiko, T. Butuenko, and O. Shyrobokova [2] consider art therapy
as a modern tool of training technologies in social work, which expands the
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professional toolkit of specialists regarding the psychosocial support of clients and
their successful social adaptation.

The problems of coaching development are dedicated to the works of T. Borova,
T. Aleksintseva, O. Tadeush, B. Savchuk, T. Trebushkova, O. Kuruch, and others,
which reveal the possibilities of its use in professional training, leadership
development, reflection, self-regulation, and partner interaction. The integration of art
therapy and coaching approaches is studied by O. Tararina, N. Humeniuk, K.
Havrylovska, Yu. Demianchuk, as well as foreign authors S. van Coller-Peter, G.
Olinger, E. Ahmann, M. Saviet, M. Missenda, and others.

At the same time, scientific literature does not sufficiently generalize the
experience of applying elements of art therapy and coaching in the practice of social
work.

Purpose and Objectives of the Study. Purpose of the study. To analyze the
specific features of the application of art therapy and coaching in social work and to
identify the theoretical prerequisites for the development of art coaching as an
integrated technology. Objectives of the study: to analyze scientific approaches to the
use of art therapy and coaching in social work; to identify the main areas for the
application of art therapy elements and coaching techniques in social work practice; to
characterize the common and distinctive features of art therapy, coaching, and art
coaching.

Results and Discussion. The analysis of scientific literature indicates that art
therapy occupies an important place among resource-oriented technologies in social
work. Elements of art therapy are used in work with various groups of clients, including
children, families, people experiencing difficult life circumstances, survivors of
domestic violence, perpetrators of domestic violence, internally displaced persons,
veterans, older adults, people with disabilities, and other population groups.

However, most publications on art therapy in social work describe separate art-
therapeutic techniques, provide examples of work with a specific category of clients,
or generalize foreign experience. Analysis of regulatory and legal documents showed
that among the current state standards of social services in Ukraine, direct regulatory
consolidation of art therapy was found in the State Standard for Social Rehabilitation
of Persons with Intellectual and Mental Disabilities (Order of the Ministry of Social
Policy No. 1901 of December 17, 2018) [3], where art therapy is defined as a
component of the content of the social service "for the development of emotional
competence, expression of feelings, and skills of participation in collective activities."”
The Model Program for Victims (Order of the Ministry of Social Policy of Ukraine
dated October 13, 2021, No. 587 (as amended in 2025)) also proposes the use of art-
therapeutic techniques in group work with victims of domestic violence and/or gender-
based violence [4]. It is envisaged that the program is implemented by specialists with
higher education who have completed training in conducting the program for victims
and hold appropriate certificates.

Coaching is also gradually expanding its scope of application in social work.
Analysis of scientific works allows us to distinguish three main areas of its use. The
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first is related to working directly with recipients of social services, where coaching
techniques are applied for goal setting, increasing motivation, planning changes,
developing responsibility, and activating clients' own resources. The second direction
concerns the professional development of social work specialists and involves using a
coaching approach in supervision, the development of professional reflection,
leadership competencies, prevention of professional burnout, and building resilience.
The third direction is related to the professional training of future social workers, where
coaching technologies contribute to the development of agency, goal-setting skills,
self-organization, teamwork, and professional motivation.

Art therapy is developing as a direction of psychotherapy and psychosocial
support that uses creativity for self-expression, emotional processing of experience,
and actualization of the inner resources of an individual.

Coaching is forming as a technology for developing human potential aimed at
setting goals, finding solutions, and achieving results, which can be used by social work
specialists during social counseling, activating recipients of social services to overcome
difficult life circumstances, planning positive changes, and developing their agency.

Both technologies are based on the humanistic paradigm, recognize the active role
of the client, and focus on their strengths. At the same time, they differ in their
mechanisms of influence: art therapy provides a symbolic processing of experiences
and the development of self-knowledge through creativity, while coaching is oriented
toward goal setting, finding solutions, and planning specific actions.

A separate area of modern research is art coaching, which is considered an
integrated technology that combines the tools of coaching and art therapy. Ukrainian
researchers (N. Humeniuk [5], K. Havrylovska, Yu. Demianchuk [6]) define art
coaching as a type of coaching technology in which creative methods are used to
deepen self-knowledge, actualize individual resources, develop reflection, and support
the process of positive changes. Foreign authors predominantly use the term "arts-
based coaching" or "art-based coaching", focusing attention on the application of
artistic practices as a tool of the coaching process.

At the same time, the conducted analysis gives grounds to distinguish between the
use of these technologies as independent professional practices and the application of
individual art-therapeutic and coaching techniques in social work.

Conclusions. Art therapy, coaching, and art coaching are promising resource-
oriented technologies of modern social work that contribute to the development of
personal potential, activation of internal resources, and increasing the efficiency of
professional assistance. Analysis of scientific sources allowed us to identify the main
directions of using elements of art therapy and coaching techniques in social work: in
working with clients, professional development of specialists, and training of future
social workers.

Scientific justification for the application of elements of art therapy and coaching
techniques in social work with various categories of social service recipients requires
further research.
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Abstract

The paper proposes a comprehensive system of indices to monitor and assess the
operational sustainability of urban underground utility networks. Modern municipal
engineering infrastructures face critical issues such as accelerating infrastructure aging,
highly aggressive operating environments, and stringent financial constraints. To
systematically address these challenges, this study identifies seven distinct categories
of performance indices: availability, funding sources, effectiveness of rehabilitation
work, accident mitigation, environmental safety, efficient use of funds, and efficiency
of monitoring implementation. Each index is formalized mathematically to measure a
specific operational or socio-economic dimension of utility networks. The developed
methodology establishes strict regulation for calculating these indicators, determines
their variations across stable intervals, and uncovers synergistic correlations between
proactive organizational-technological monitoring and long-term network durability.
The practical significance lies in providing municipal utility managers with a reliable
decision-making framework to optimize capital investments, mitigate environmental
hazards, and sustain public service provision stability.

Keywords: indicator, operational sustainability, indicative planning, technical
condition of networks, organizational and technological monitoring.

1. Introduction

In contemporary urban ecosystems, the uninterrupted operation of underground
utility systems serves as the primary life-support foundation for residential, industrial,
and social activities. Maintaining all elements of urban engineering networks in an
optimal operational state is critical to preventing sudden catastrophic failures and
minimizing municipal service downtime. However, the current state of underground
municipal networks is characterized by complex systemic vulnerabilities, including the
accumulation of physical and moral depreciation, aggressive external operating
environments, demanding soil-structure interactions, and strictly restrained public
budgets. Resolving these intertwined technical and socio-economic challenges requires
moving away from reactive "emergency-response” maintenance models toward
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proactive, long-term indicative planning backed by advanced organizational and
technological monitoring systems [1].

Monitoring plays an indispensable role in tracking the historical dynamics and
predicting the future trajectories of structural resources, infrastructure processes, and
localized financial outcomes. Effective life-support communications require a continuous
stream of metrics evaluated at predefined time intervals to identify early degradation
mechanisms before they transform into large-scale accidents. For instance, detailed
diagnostic data regarding the operational characteristics of wastewater disposal networks
must be systematically recorded, stored, and analyzed to form the computational backbone
for strategic municipal management decisions. Key operational tasks that must be
explicitly governed during an integrated monitoring campaign include:

— Tracking the strict compliance of planned versus actually provided centralized
wastewater disposal services in terms of total volume and quality criteria.

— Controlling the precise conformity between planned and actual physical
renovation indicators of underground pipelines, including the strict adherence to
scheduled preventive maintenance windows.

— Continuous real-time checking of underground structural integrity to facilitate
accident mitigation during peak loading cycles.

- Ensuring absolute environmental safety by mitigating toxic emissions,
preventing soil or groundwater contamination during accidental pipeline bursts, and
formulating proactive risk-mitigation measures.

— Integrating state-of-the-art diagnostic equipment, remote sensing technologies,
and advanced CASE-modeling platforms to oversee construction and rehabilitation
projects.

- Enforcing compliance of financial indicators with projected budgets, looking
specifically into the internal allocation structure and volume distribution of municipal
development funds [1, 2].

A rigorous review of recent scientific literature demonstrates a growing emphasis on
indicator-based evaluation tools to gauge the resilience of critical infrastructure. Prior
methodologies have introduced quantitative models to capture "lifetime resilience” and
failure distributions in water distribution systems. Furthermore, key performance
indicators (KPIs) are widely deployed across water utility organizations to analyze mean
time to repair (MTTR), service reliability, and corporate financial stability. Decision-
support frameworks frequently leverage expert systems, hybrid multi-criteria approaches,
and fuzzy logic to manage data uncertainties and formalize subjective expert opinions [1].

Despite these valuable advancements, prominent gaps remain unresolved within
the domain of urban infrastructure management. Existing evaluation criteria remain
highly inconsistent, and there is an obvious lack of an internationally unified indicator
system that successfully unifies technical, financial, and environmental metrics. Most
current models analyze financial performance independently of the physical
degradation states of the network. Furthermore, approaches applied in foreign contexts
— such as the multi-criteria composite frameworks used for evaluating economic
convergence, or the hierarchy-based performance indexes designed for the Seoul
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Metropolitan Subway wastewater systems—cannot be directly integrated into typical
Ukrainian municipal frameworks without comprehensive structural modifications.
Differences in regional infrastructure standards, historical operational contexts, and
tariff regulation mechanisms demand a localized, mathematically robust system of
operational indices tailored explicitly for urban underground communications [1].

2. Research Aim and Objectives

The primary aim of this research is to develop and formalize a comprehensive
system of indices intended for the rigorous monitoring and multidimensional
assessment of the operational sustainability of urban underground utilities.

To successfully achieve the stated research aim, the following targeted objectives
must be systematically addressed:

1. To organize individual performance metrics into highly structured groups of
indices categorized according to distinct technical, environmental, and financial
criteria based on the core objectives of municipal monitoring.

2. To thoroughly examine the internal patterns of formation for each identified
index and mathematically formalize the algorithmic sequence of their computation.

3. To investigate the numerical boundaries, limits of variation, and structural
correlations of each index, explicitly demonstrating how specific values reflect upon
the overall stability and operational safety of underground utility structures.

3. Research Results and Discussion

To establish a firmly formalized foundation for analyzing the operational reliability
and durability of underground utilities, a comprehensive system composed of seven
distinct categories of performance indices was developed. The proposed structural
breakdown addresses the technical, environmental, organizational, and fiscal facets of
infrastructure management, enabling indicative planning and optimal resource allocation.

3.1. Formalization of the Seven Index Categories

The developed system breaks down the evaluation of underground engineering
utilities into the following essential categories (table 1) [1-3].

Table 1 - Structural Breakdown and Monitoring Objectives of Underground Utility
Performance Indices

No. Index Category Core Monitoring Objective Operational Significance
1 2 3 4
1 Availability Index Measures the continuous | Ensures compliance with state

availability and quality of | standards and  consumer
provided wastewater disposal | service level agreements

or utility services. (SLAS).
2 Funding Sources | Analyzes the absolute volume, | Evaluates the fiscal stability of
Index structural composition, and | the municipal utility and its
diversification of financial | independence from volatile
inputs. subsidies.
3 Effectiveness of | Compares the physical scope | Measures the productivity of

Rehabilitation Work | and quality of completed | repair crews and the quality of
pipeline renovations against | new infrastructure materials.
initial targets.
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Table 1 (concluded)

1 2 3 4

4 Accident Mitigation | Tracks the reduction in | Reflects the direct impact of

Index systemic failure rates, burst | predictive and preventive
frequencies, and unexpected | maintenance strategies.
downtime.

5 Environmental Safety | Quantifies the prevention of | Ensures strict compliance with
Index hazardous emissions, | environmental protection

groundwater  contamination, | regulations.
and ecologic damage.

6 Efficient Use of Funds | Evaluates the cost-efficiency | Optimizes the internal
Index per linear unit of pipeline | structure of capital

renovation or emergency | expenditure (CapEx) and
repair. operational expenditure
(OpEX).

7 Efficiency of | Assesses  the accuracy, | Measures the  operational
Monitoring timeliness, and  technical | return on modern diagnostic
Implementation coverage of the deployed | equipment and remote sensing

tracking networks. tools.

3.2. Methodological Calculation and Numerical Limits

The mathematical formalization of these indices mandates the standardization of
heterogeneous input parameters into dimensionless coefficients varying within strictly
regulated intervals. Each index is structured to yield values between 0.0 (critical, highly
unstable state) and 1.0 (optimal, fully sustainable operation). The calculation
methodology relies on tracking the absolute and relative deviations of monitored
structural, process, and outcome parameters from their historical and targeted baselines
[1, 4].

For example, the Accident Mitigation Index is formulated by evaluating the
historical frequency of emergency pipe interventions over a given time interval against
the current reporting cycle, normalized by the total network length. If the rate of
degradation decelerates due to strategic preventive relining, the index trends toward
1.0. Conversely, if sudden pipeline bursts multiply due to deferring maintenance, the
index falls past predefined threshold values, triggering an automated emergency
warning within the management framework [1, 5].

The Effectiveness of Rehabilitation Work Index utilizes ratios comparing the total
length of successfully modernized network segments against the total length of
pipelines officially designated as critically depreciated or physically exhausted. By
analyzing the mathematical correlations between these seven categories, the
framework demonstrates a clear synergetic interaction: higher values within the
Efficiency of Monitoring Implementation Index directly correspond to accelerated
scores in Accident Mitigation and more optimized vectors in the Efficient Use of Funds
Index [1, 5].

3.3. Management Implications for Municipal Enterprises

The proposed framework serves as an actionable managerial toolkit for the
executive directors and chief engineers of municipal utility enterprises. Instead of
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managing assets based on arbitrary political pressures or purely historical conventions,
administrators can execute data-driven, grounded management decisions. The
indicative limits set by this methodology provide a transparent mechanism to argue for
capital budget expansions before city councils, since a clear decline across the
Availability or Environmental Safety indices provides unassailable quantitative
evidence of structural risks [1].

4. Conclusions

The research successfully establishes a rigorous, unified system of indices tailored
for monitoring and evaluating the operational sustainability of urban underground
utilities. By partitioning performance metrics into seven distinct yet mathematically
intertwined categories, the framework bridges the long-standing gap between technical
degradation analysis and fiscal planning. The formalization of these indicators enables
municipal enterprises to shift toward predictive infrastructure planning, thereby
maximizing the efficiency of reconstruction strategies, optimizing scarce capital
allocation, and lowering the systemic risks associated with aging engineering
networks. Ultimately, implementing this indicator framework significantly elevates the
quality of urban infrastructure management, guaranteeing the long-term stability of
vital public services.
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KOHTPOJIbHI TOYKH B AJITOPUTMI CYJ1OBOI
FPHUYOTEXHIYHOI EKCIIEPTU3U: 3AT AJIbHA
KOHIEITIIA

Iyray IBan

KaHIUJAT TEXHIYHUX HAYyK, JOIEHT, CYyJIOBUN EKCTIEPT

Xapuenko BiTauii

noktop dutocodii, 3aBiyBay gadoparopii

JIHITTPOTIETPOBCHKHI HAYKOBO-JOCIITHUHN €KCTIEPTHO-KPUMIHATICTUYHUNA IEHTP
MBC VYkpainu, Ykpaina

IIyrau Inna

CYJIOBUI €KCIEPT, KU HE € MPAI[IBHUKOM JIePKaBHOT CHEIiai30BaHOT YCTaHOBU
M. JlHinpo, Ykpaina

AHoTanisgs. 3anpornoHOBAaHO 3arajibHy KOHUEMLII0 KOHTPOJBHUX TOYOK
B QJITOPUTMI CyJIOBOI TPHUYOTEXHIYHOI eKcrepTu3u. KOHTpoabHy TOUKY BU3HAUYEHO
SK YMOBHO [10O3HAYE€HUH BY30J MOCIIAOBHOCTI EKCHEPTHUX ONepalii, y SKOMYy
NEPEBIPSAIOTHCS JJOCTATHICTb, Y3TO/LKEHICTh 1 MOKIIMBICTD TOAAJIBLIIOT0 BUKOPUCTAHHS
pe3ynbTaTy nornepeaHboi omepailii. OOIpyHTOBAHO CHUCTEMY 13 CEMHU KOHTPOJIBHHX
TOYOK, II0 OXOIUIIOE MEPEeBIPKY KOMIIETEHIIlT eKCrepTa, JOCTaTHOCTI MaTepiajiB Ta
Y3TOJPKEHOCTI  BIJIOMOCTEH, PEKOHCTPYKIIIO MEXaHI3My TMOJli, BHU3HAYCHHS
MPUYUHHOTO 3HAYE€HHS OO0CTaBHH, Cy0’€KTHO-(YHKI[IOHAJIbHE CITIBBIIHECEHHS Ta
cuHTe3  pe3ynbTaTiB. [loka3aHo  iTepaTHUBHHUII  XapakTep  3alpONOHOBAHOI
MOCJIIJIOBHOCTI Ta MOXJIMBICTh IOBEPHEHHS JO TOIMEpeaHiX omepaiiil y pasi
HEJIOCTAaTHOCTI abo cyrnepeuwIuBocTi ¢akTuyHoi OcHOBU. KoHIemniiss He 3MIHIOE
NPUIHATOT  CTaNiMHOI  CTPYKTYPH €KCIEPTHOTO  JOCHIDKEHHSA, a  QopMmye
BHYTPITHBOMETOJUYHUNA  MEXaHI3M KOHTPOJIO TMEPEeXOAiB MK OIeparisMH.
[i 3acTocyBanHs crpsMoBaHe Ha MiABUIIEHHS HPO30POCTi €KCIIEPTHOTO MipKyBAaHHS
Ta 3HIKCHHS PU3HUKY TMEPEeIYacCHUX 1 HAIMIPHO KaTerOPUYHUX CYKCHb.

Kuro4uoBi ciioBa: cyz0oBa ripHUYOTEXHIYHA €KCIIEPTU3a; aITOPUTM €KCIIEPTHOrO
TOCIIDKCHHS; KOHTPOJbHA TOYKA; BUXIIHI JIaHI; PEKOHCTPYKINSA IOil; MPUYNHHO-
HACJIAKOBUH 3B’ S130K; MEKI €KCIIEPTHOI'O BUCHOBKY.

Beryn. CynmoBa ripamuotexniuna ekcnepru3a (mami — CITE) nHanexuthb
JI0 CUTYyaIlIiHUX 1H)KCHEPHO-TeXHIYHUX EeKCIEepPTH3, y MeXax SKUX Ha IiACTaBl
CHellaJbHUX 3HaHb PETPOCIEKTUBHO JOCHIUKYIOThCS (DAaKTUUHI OOCTaBHHH
BUHUKHEHHS Ta PO3BUTKY HAJ3BHYAMHUX TMOAIM y TIpHUYIA NPOMHUCIOBOCTI
M NIJ3eMHUX yMOBaX, iX TEXHIYHUA MEXaHI3M, MPUYUHU Ta Hachiaku. Take
JOCIIIKEHHSI OXOTUTIOE TTOCIIOBHE OMPAIFOBAHHS MaTepiajiiB, BIATBOPEHHS 4acOBOT
Ta MPUYUHHOI CTPYKTYPH MOJIii, aHATI3 TEXHIYHUX, OPTaHI3allliHUX 1 MOBEIIHKOBHUX
YMHHHKIB, CAHTE3 OTPUMAHUX PE3y/IbTATIiB Ta (JOPMYITIOBAaHHS BUCHOBKY E€KCIIEpTa.

MeTtoauka MpoBeleHHs CyJ10BOi TPHUUYOTEXHIYHOI €KCIIEPTU3H, 3apeecTpOBaHa
i kojgoM 10.15.01, MicTUTh 3araibHy CTaaliiHy CTPYKTYPY AOCIIKEHHS, arOPUTM
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YCTAHOBJICHHS TIPUYMH 1 HACIIKIB HAA3BUYAMHUX IMOJI1M, IMOJOKEHHS III0JI0 aHAJI3y
MPUYMHHO-HACTIIKOBUX 3B’A3KIB Ta odopmieHHs pe3ynbrariB [1]. YV miit pobori
3a3HAYEHUN JIOKYMEHT BHUKOPHCTAHO JMIIE SK OJHY 3 METOAUYHHX OIOp s
CHIBBIJIHECEHHSI 3alIPOIOHOBAHUX KOHTPOJBHUX TOYOK 13 YXKE€ MPUUHATOIO
MOCIIOBHICTIO omeparliil. OuiHIOBaHHS MOBHOTH, €(pEeKTUBHOCTI abo mepeBar camoi
Metoauku 10.15.01 He € mpeaMeToM MBOTO JOCIIKEeHHs. BoiHOUAC Mk 3aralbHUM
OIKMCOM IOCJI1IOBHOCTI ornepauiii 1 pakTHYHUM TPUUHATTAM IPOMIKHUX METOIUYHUX
pIIIeHb 3AJIMIIAETHCSA HEJOCTAaTHRO (popMati3oBaHa JIaHKA: 3a SKUX YMOB pe3yJbTaT
MOoMNepeIHboi  orneparii Moke OyTH BHUKOPUCTAHUM SK JOCTaTHS OCHOBa st
HACTYITHOTO CYKCHHS.

[IpakTuune 3HayeHHs Ii€l MPOOJEMU BUSBISAETHCA y CUTYaIlisIX HEMOBHOTH
MatepialliB, CyNepeuwIMBOCTI BIJIOMOCTEN, HAABHOCTI JIEKIJILKOX TEXHIYHO MOMKJIMBUX
Bepcii abo HemoCcTaTHOCTI (PaKTUYHOI OCHOBM ISl TMPUYUHHOTO YU CyO’ €KTHO-
(YHKILIOHATBHOTO CYIKEHHS. 3a BIJICYTHOCTI YITKO [O3HAYEHUX MOMEHTIB
KOHTPOJIHOI TIEPEBIPKU MIJIBUIYETHCS PHU3UK MEPETIACHOTO 3aBEPIICHHS aHaTi3y,
MIATBEPIKYBAJILHOTO YIEPEIKEHHSI Ta JIOTIYHOrO Mepexoay BiA (parMeHTapHOT
dakrorpadii 10 HAIMIPHO KaTETOPUIHOTO CypkeHHA. CydyacHi AOCTIKEHHS y cdepi
CYJIOBO-€KCIIEPTHOI HAyKHU HAroJOIIyIOTh K HAa HEOOX1IHOCTI MPAKTHYHHUX 3aXO/lIB
31 3MEHLIEHHS BIUIMBY KOTHITUBHHUX YNEpPEIXEHb, TAK 1 Ha PO3KPUTTI METOJOJIOTII,
MPUMYIIEeHb, 0OMEXEHb Ta YNHHUKIB, 10 BIUIUBAIOTh HAa €KCIIEPTHE Cy/KEHHS [2, 3].
Jnsa CI'TE ug mpoGnema 0OAATKOBO 3arOCTPIOETHCSA 3AJIEKHICTIO PEKOHCTPYKIIIT
Ta IPUYUHHOTO aHANI3y BiJl MOBHOTHU i TEXHIYHOI MPUIATHOCTI BUXITHUX JaHUX [4].

[IpenmeToM 3amponoHOBAHOI KOHIEMII € He TMOBTOPHUU ONUC CTadii
eKCIIepTU3H, a (hopmaitizanis By3iiB, Y AKUX €KCIIEPT MepeBIpsi€ TOCTATHICTH I1/ICTaB
JUISL TIOJIAJIBIIOTO JOCHipKeHHs. OTXe, aKIIeHT IEePEHOCUTHCS 3 JIIHIMHOTO TepesiKy
i Ha KEpOBAHUM QIFOPUTM MPUUHATTA MNPOMDKHUX METOJUYHHUX PIIIEHb.
Lle cTBOpIOE MEpeayMOBH IJIsl TPO30POT0 BIIOOPaKEHHS TOTO, SIKUM YHHOM €KCIIEpT
MEePEeXOo/IUTh BiJl MaTepialliB O PEKOHCTPYKIIi, Bl PEKOHCTPYKIli 10 MPUIUHHOTO
aHaji3y, a Bl YCTAHOBJICHUX OOCTaBUH — JI0 3MICTY ¥ MeX MiJICyMKOBOI BiTOBI/II.

3araJpHOMETOIMYHUN KOHTEKCT Takoro miaxoxy gopmye cepis ISO 21043. ISO
21043-3:2025 ycTaHOBIIIOE BUMOTH Ta PEKOMEHJAIIIT I[0/I0 aHaJli3y ¥ 3aCTOCYBaHHS
MPUAATHUX METO/(IB, HAIGKHUX KOHTPOJBHUX MPOIEAYP Ta aHATITHYHUX CTpATETii
[5]. ISO 21043-4:2025 pernaMeHTye€ IHTEPIPETAIIIO CIIOCTEPEIKEHB 1 (OPMYBaHHS
CYJIKEHb, 1110 BIIMOBIIalOTh MOCTaBIeHUM muTaHHsaM [6]. ISO 21043-5:2025 BuzHavae
BUMOTH JI0 TOYHOCTI, SICHOCTI, TPO30POCTI, TIOBHOTHU Ta HEYNEPETKEHOCT1 3BITYBaHHS
[7]. 3a3HayeH1 cTaHapTH HE BCTAHOBIIOIOTH cnenianbHoro anroputmy CI'TE, ognak
YTBOPIOIOTh CyYacHY PaMKy ]ISl OLIHIOBAHHSI MOCJIOBHOCTI aHaTI3y, IHTepIpeTallii
Ta MOJAHHS PE3yJIbTaTIB.

Ctan HaykoBOi po3po0JieHOCTi mpoOJemMu. Y BITUM3HSHIA CyAOBIH
EKCIEPTOJIOTIT THUTaHHS palllOHAIBHOT oOpraHizaiii JOCTIHKEHHS PO3BUBAETHCH,
30KpeMa, 4Yepe3 KaTeropiro CyJaoBO-ekcmepTHoi TexHojorii. A. M. Ilapanka
ta [. B. [lammHachka po3risinaioTs i SK CHUCTEMY oOIlepalliid, MpUHOMIB, METOIB,
3ac001B Ta YMOB JiSIbHOCTI, IHTETPOBAHUX JO €KCIIEPTHOI METOJIUKH, 1 HArOJOIIYIOTh
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Ha HEOOXIZHOCTI KOHTPOJIIO TapameTpiB, IIO 3a0e3MeuyrTh TOCTOBIPHICTH Ta
OJIHAKOBICTh 3acTocyBaHHs mporeayp [8]. Takuil miaxiA mae MmiICTaBU PO3IIISLAATH
KOHTPOJIbHI TOYKH HE SIK HOBUH pIBEHb CTAAIMHOCTI, a SK CIOCIO TMepeBipKH
NPOMDKHHMX pe3yJbTaTIB y MeXaX perjiaMeHTOBaHOI TEXHOJOrI eKCIepTHOro
JIOCHIKEHHS.

MixHapoHa CyJIOBO-EKCIIEpTHA JIiTepaTypa OCTAaHHIX POKIB KOHIICHTPYETHCS
Ha MPO30POCTI 3BITYBaHHs, KEPYyBaHHI KOTHITUBHUMH PU3UKAMU Ta BaIiIallii METO/IIB.
K. N. Ballantyne 3i cmiBaBTOpamMu MoKa3ajau MPAKTHYHY MOKJIUBICTb CHUCTEMHOTO
PO3KPUTTS Y BUCHOBKAX METOJIOJIOTTYHUX 3aca/l, BAJI1JHOCTI, MPUMYIIIEHb, OOMEXEHb 1
korHiTuBHUX 4uHHUKIB [3]. K. A. Martire yTouHlO€ OaraTOBUMIpHHH 3MiCT
MPO30POCTI Ta TOB’sA3y€ 1i 3 PO3KPUTTIM IIIJCTaB, OOTPYHTYBaHHs, BaJiIHOCTI,
KOHTEKCTY i po30ixHocTel [9]. Pekomennanii HanioHanbHOro iHCTUTYTY CTaHAApTIB
i rexnonoriii CIITA (National Institute of Standards and Technology, NIST), cBoeto
4eproro, BUMAaraloTh BH3HAUYaTH MPU3HAYCHHS METOAY, YMOBH HOTO 3aCTOCYBaHHS,
XapaKTEPUCTUKU Ta OOMEKEHHS, a TAKOX HAKOMUYYBAaTU JaHi, IO MiATBEPIKYIOThH
npugatHicte  [10].  CykymHO  mipKepena  MIATPUMYIOTH — HEOOXITHICTH
JOKYMEHTOBAHOT'O KOHTPOJIIO IMEPEXOAY BiJl MOMEPEAHbOI Omepallii 10 HAaCTYMHOTO
CYJUKEHHS.

JUIst TOCHIIPKEHHSI CKJIaIHUX aBapiid BaKJIMBUMHU € TaK0X poOOTH 3 HaJIHHOCTI
CUCTEMHHUX METO/JIIB Ta CY4acCHOTO MPUYMHHOTO aHami3zy. A. Hulme 3i cmiBaBTOpaMu
BCTAHOBWJIM, WO pe3yJbTaTH 0araropiBHEBOrO0 KapTyBaHHS NPUYMH aBapiid
(AcciMap), CUCTEeMHO-TeOpeTHuHOro  aHamizy  amapii  (STAMP-CAST)
Ta MEPEKEBOro aHai3y 1HIMICHTIB (AcciNet) XapakTepu3yrThCs JUIIE CIa0Kor0 abo
MOMIPHOIO BHYTPIIIHBO- # MDKEKCIEPTHOK Y3TOJKEHICTIO, XO04Ya CHUCTEMHO-
teopernunuid miaxigy STAMP-CAST nemoHcTpye BHIy MiXKEKCIEPTHY HAAIMHICTH
[11]. M. Z. Naser oOrpyHTOBY€ HEOOXIJTHICTh BIJIMEKYBaHHSI PUUYMHHOTO BUCHOBKY
BiJl KOpEJsAIii, perpecii Ta mMporHo3yBaHHS U aKIEHTY€E Ha MPUITYIICHHIX, 110 JeXKaTh
B OCHOBI 1HXEHEpPHOIro Kay3ajibHOro aHamizy [12]. i cyaoBoi eKkcrepTusu
1€ O3Hauae, M0 caM (PaKT 3aCTOCYBaHHS CTPYKTYpPOBAHOI MOJIENI HE yCyBaEe MOTpedH
B MIEPEBIPIIl JOCTATHOCTI JAHMUX 1 TPO30POCTI KOKHOTO IHTEPIPETALIITHOTO MTEPEXOTy.

ABTOpCBHKa JiHIA JociikeHHs: (opmyBanacs mnociuiioBHo. CrnouaTky Oyiio
OoOTpyHTOBAHO 3HAYEHHS OILIHKY BUXITHUX JaHUX 1 MK TEXHIUHOI iHTepHpeTartii [4];
HaJlajil 3alpOIMIOHOBAHO XPOHOJIOTIYHY MOJCNIbh PEKOHCTPYKIII TIPHHUYOTEXHIYHUX
IHIIU/ICHTIB, 10 CTPYKTYpPYE mepexia BiA ¢akrorpadii 70 4acOBOi MOJAEII PO3BUTKY
noxii [13]; HacTymHUM KpoKoM cTana (popmaizallis IPUYUHHOTO aHaMi3y SIK €JIeMEHT
MeroanuHoro oHossieHHa CI'TE [14]. Lli mpaui 3aknany 3MiCTOBI MEPEAYMOBU JUIS
BUJIJICHHS OKPEMHX BY3JIB KOHTPOJIO MDK OMpAaIOBaHHAM MaTepialis,
PEKOHCTPYKITIEIO Ta TPUYUHHUM CYIKCHHSIM.

VY my6mikarisx 2026 poxy ITf0 JIiHIIO PO3BHHEHO B TPHOX B3aEMOTIOB’S3aHUX
HanpsiMax. JlocmipkeHHss OOMEXKEHb Kay3aJbHOIO  MOJENIOBAaHHS  IOKAa3allo
HEOOXIJTHICTh MPOLIECYaJbHO CYMICHOI ajanTalii Cy4YaCHHUX CHCTEMHHUX MOJeNei
JI0 PETPOCIEKTUBHOT'O €KCIIEPTHOTO JociimkeHHs [15]. Y poboTi mpo nporecyaibHi
KpUTEpii JOMYCTUMOCTI Kay3aJdbHOrO aHalizy c(OpMyJIbOBAaHO MEXI, IOB’s3aHI
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3 PETPOCIIEKTUBHICTIO, 3aJIEKHICTIO BiJl MaTepiasliB MPOBAIKEHHS, KOMIIETEHIIIEI0
eKCliepTa, MpPEeAMETOM JIOKa3yBaHHS Ta  [EpPEBIPIOBAHICTIO  BHUCHOBKY [16].
Po3mesxyBaHHS HETIOBHOTH JIOCIIIKEHHSI 1 HEOOTPYHTOBAHOCTI BUCHOBKY J1aJI0 3MOTY
MOoKa3aTu, 110 iH(opMariitHa HEBU3HAYCHICTh MIePETBOPIOETHCS
Ha HEOOIPYHTOBAHICTh TOMl, KOJMM 1i MPUXOBAaHO 3a HAAMIPHO KAaTETOPUYHOIO
Bignosiamaro [17].

Boanouac y 3a3HaueHuX mpaisx He Oylo OKpEeMO CHCTEMaTH30BaHO MICIIf,
y SIKHX €KCIIePT MOBUHEH MEPEBIPUTU MPUAATHICTH Pe3yJIbTaTy MOMEPEAHBOT oneparii
JUIsT  ToAanblmioro  BUKOpucTaHHs. OTke, HayKoBa IMpOTaJidHA  MOJIATAE
HE y BIZICYTHOCTI CTajiif, aaropuTMiB abo0 Mojelel sSK TaKuX, a B HEJOCTATHIN
dbopmanizaiii nepexoaiB Mixk HUMU. CaMe 1110 0OMEeKEHY KOHIIENTyalbHy IPOrajuHy
3al0BHIOE 3alPONOHOBAHA CHCTEMa KOHTPOJBHUX TOYOK; JeTalli3allisl KpUTEpliB
iX IPOXOJIKEHHS BUXOJIUTH 3a MEXI IT1€T MyOITiKaIlii Ta BU3HAYA€E HAMPSIM TOTATBIIIOTO
JOCIIIKEHHS.

Meta Ta 3aBaaHHs A0CJHiI:KeHHsA. MeToro poOoTu € GopmyBaHHS 3araibHOI
KOHLIETII] KOHTPOJIBHUX TOYOK B aITOPUTMI CYIOBOI TIPHUYOTEXHIYHOT €KCIIEPTU3H
Ta BU3HAYEHHS 1X (YHKIIOHAIBHOTO MICIS Y MOCTIIOBHOCTI OMepaliil eKCIepTHOro
JOCII>KEHHS.

Jlis JOCATHEHHS METH MOCTaBJICHO TaKi 3aBJaHHA: BiIMEXKYBAaTH KOHTPOJBbHY
TOYKY BiJl CTajii, METOAYy Ta TpOIeCyalbHOI Ail; OOIpyHTYyBaTH (YHKI[IOHATHHE
BUJIIJICHHS CEMHU KOHTPOJBHUX TOYOK; IMPEACTABUTH IX y3arajibHEHY ITEpPaTHBHY
MOCIIOBHICTh, BU3HAYUTH MPAKTUYHE 3HAUYCHHS KOHLEMIIi Ta MeXi 1i mepBHHHOI
nepeBipkd 0e3 PO3KPUTTS JETaJbHUX KPUTEPIiB, IO MOTPEOYyIOTh OKPEMOIo
MOJAJIBIIOTO AOCIIKEHHS.

HaykoBa HOBM3Ha poOOTHM TMOJISTa€E Y BUOKPEMJICHHI KOHTPOJBHOI TOYKHU
SK BHYTPIIIHBOMETOJAMYHOIO  By3/Ja  MEPEBIPKM  MPOMDKHOIO  pe3yJIbTary
Ta B OOTPpYHTYBaHHI CUCTEMH 13 CEMH TakuxX By3JiB. KoHIEMIisi IEPEeHOCUTH aKIIEHT
13 JIIHINHOTO OMHCY oOmepallii Ha MEePeBIPKy YMOB iX METOAMYHO OOIPYHTOBAHOIO
MIPOJIOBXKEHHS; KOHKPETHU3AIlisl KPUTEPIiB TPOXOKEHHS BHU3HAYAE TEPCICKTHBY
MOIAJIBIIOT PO3POOKH.

Marepianu Ta MeTOAHM AOCHIIKEeHHS. METOJI0NOrYHY OCHOBY CTaHOBUJIM
CUCTEMHO-CTPYKTYPHHM, (hOPMATLHO-JIOTTYHHUM 1 TOPIBHAIbHO-aHAIITUYHUNA METOIH.
CHUCTEeMHO-CTPYKTYpHUN  MIAXIJ BUKOPUCTAHO JUISl  PO3IJIY  E€KCHEPTHOTO
JOCTIIKEHHS SIK B3a€EMOIIOB’sI3aHOT OCI1OBHOCTI Omepaiii; popmManbHO-TOTTYHHIA —
JUTSL pO3MEXKYBaHHS pe3yJIbTaTy MOMePeIHbOI oreparltii Ta micTaB HOro BUKOPUCTAHHS
y HACTYIMHOMY CY/DKEHHI; TOPIBHSJIBHO-aHAITUYHUM —  JJIsl CIIIBBIJTHECEHHS
3amponoHoBaHoi koHiemnii 3 Meroaukoro 10.15.01, cepieto ISO 21043 Ta cydacHumu
BUMOTAMH JI0 IPO30POCTi, HAAIMHOCTI W TEPEBIPIOBAHOCTI E€KCIIEPTHUX MPOILEAYP
[1,5-12].

EMmipuuny oCHOBY momepeaHbOi TEepeBIpKH CTAHOBWJIM JIBI 3HEOCOOJICHI
EKCHEPTHI CHUTYyaIlll, 10 BIAPI3HSUIUCS CTYMEHEM JOCTATHOCTI (PaKTUYHUX JaHUX
i MOIIUBICTIO PEKOHCTPYKIIi MeXaHi3My MHOjii. IX BHKOpUCTaHO He s IOBHOI
BaJliJlallii, a JJis UTIOCTPATUBHOTO CHIBBIAHECEHHS 3alpOIIOHOBAHOI IMOCIIJOBHOCTI
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3 peajbHOI0 EKCIEePTHOIO MpakThkoro. [lomepenHi aBTOPChKI HaIpaIfOBaHHS MO0
OLIIHKA BUXIJHUX JIaHUX, XPOHOJOTIYHOI Ta (Pa30BO-MOYJbHOI PEKOHCTPYKIIIi,
MpoIleCyaTbHUX MEX Kay3aJlbHOTO aHali3y W pearyBaHHS Ha i1HGoOpMaIliiiny
HETOBHOTY BPaXOBaHO SIK MOCIIIOBHY JOCIITHUIIBKY OCHOBY [4, 13-17].

Pe3yabTaTu nociigkeHns ta ix ooropopenns. Anroputm CI'TE posrisinaerbes
SK TOCJIZIOBHICTh B3a€MOIIOB’SI3aHUX MPAKTUYHUX 1 PO3YMOBHUX ONeEparliii, Ko>KHa 3
SKUX Ma€ BU3HAUYCHY METY Ta 3aBEpPIIYEThCS OTPUMAHHSM (HAKTHUHUX JIaHUX,
mo0Oy10BOIO MPOMIKHOT Moiell a0 (popmMyBaHHSM eKCIIepTHOTO cymkeHHs. Cam (akT
3aBEPIICHHSI OIepallii e He O3Havyae€ aBTOMATHYHOI JIOIMyCTHMOCTI TIEPEXOay Halli.
Hactymauit Kpok € 00TpyHTOBAHHM JIMIIIE TO1, KOJU PE3YIbTaT MOMEePETHBOT oneparii
BIIMOBia€ (PYHKIIOHAIbBHOMY MPU3HAYCHHIO, HE MICTUTh KPUTUYHUX HEBUPIIICHUX
CYNEepEeYHOCTEN 1 MOXKE OYyTH BUKOPUCTAHUN 0€3 BUXOAY 32 MEKI1 (PAKTUYHOI OCHOBH.

JIJisi KOMITAKTHOTO TPEJCTABICHHS TaKoOi JIOTIKM BUKOPUCTAHO OJIOK-CXEeMy
anroput™My. KOoHTpOJIBHOIO TOUKOIO B 111 pOOOTI BU3HAYEHO YMOBHO IO3HAYCHUI
BY30J1 MOCTIJIOBHOCTI €KCIIEPTHUX ONEparliii, y sIKoMy MepeBIPSIOTHCS TOCTATHICTH,
Y3TO/PKEHICTh 1 MOXKJIMBICTh MOJAJBIIOTO BUKOPUCTAHHS PE3YyJbTaTy MOMEpPeIHbOT
omepailii. 3a HaCIiIKaMH TIEPEBIPKU E€KCIEPT MOXKE MEePEHTH 10 HACTYMHOI ONeparii,
MPOJIOBXKUTU  JOCHIJKEHHSI 3 YCTAHOBJICHUMH OOMEXKECHHSIMHU, TOBEPHYTUCS
JI0 MONEpPEeAHIX [1i, 3asBUTH KIJIOMOTAHHS MNP0 HaJaHHS JOJATKOBUX MaTepialiB
a00 BCTAHOBUTH HEMOXKJIMBICTh BUPIIICHHS BIAOBITHOTO MUTAHHSI.

KonTponbHa TOuka HE € CaMOCTIMHOIO CTaAI€l0 €KCIIEPTHOrO JOCHIIKEHHS,
HOBUM MeETOAOM abo mpouecyaibHolo fiero. Crafiss BU3HA4Yae€ 3arajibHy
CIPSIMOBAHICTh 1 3MICT MEBHOI YACTUHU JOCHIJKEHHS, TOAl K KOHTPOJIbHA TOYKa
XapaKTepU3ye MOMEHT TMEPEBIPKHM MOMIJIMBOCTI BHKOPHCTAHHS OTPHUMAHOTO
pe3yibTaTy B HACTYNHHMX OIEpallisix. 3aBIsSKH IIbOMY 3allpOIIOHOBAaHA CHUCTEMa
HE KOHKYpY€ 3 MPUHHATOIO CTAAIHHOI CTPYKTYPOIO, a KOHKPETU3YE ii BHYTPIIIHIO
JIOTIKY.

TepmiHOJIOTiYHI MEXKi MOHATTA KOHTPOJBbHOI TOYKH. KOHTpOJIBHY TOUYKY
HEOOXIJTHO BIIMEXOBYBATH BiJl KPUTEPIIO Ta KOHTPOJIBHOI Mpouenypu. KonTponasHa
TOYKA € (PYHKI[IOHATHHUM BY3JIOM, YV SKOMY MEpPEBIPSIOTh MPOMINKHUN pe3yJbTaT;
KpUTEpili — O3HAKO ab0 YMOBOI Takoi MEpeBIpKH; KOHTPOJIbHA MpOIeaypa —
CYKYITHICTIO KOHKPETHHX il eKcrepTa IMOJ0 3ICTaBJICHHS BIJOMOCTEH, aHaTI3y
cynepeyHocTel abo MOBEpHEHHS [0 MOoNepeaHixX omepalliid. Take po3MeKyBaHHS
Y3TOJKYETHCS 3 PO3YMIHHSIM CYyJIOBO-EKCIEPTHOI TEXHOJIOTII SIK perjiaMeHTOBAHOT
CUCTEMHU OTepalliii Ta yMOB AisUIBHOCTI [8].

Pe3ynbraTroM MPOXOMKEHHS KOHTPOJIBHOI TOYKH € TPOMDKHE EKCIIepTHE
CYIDKEHHS PO MOMJIMBICTB 1 MEXI1 TTOIANIBIIIOT0 BUKOPUCTAHHS TaHUX.

Y Mexax 3ampornoHOBaHOI KOHIENIi Mg cy0’ eKTHO-(PYHKIIOHATbHUM
CYIDKEHHSIM PO3YMIETHCS €KCIIEPTHE CYDKCHHS, C(hOpMOBaHE B MEXaxX CHEIlaTbHUX
3HAaHbp IUIIXOM CIIIBBIJHECEHHS BCTAHOBJIEHOI TEXHIYHOI YW TEXHOJOIIYHOI il
a00 0e3MIATBHOCTI 3 KOHKPETHOI 0C00010, ii (yHKIIOHAIBHUMHU OOOB’sI3KaMu
Ta (PaKTUYHOIO YYaCTIO B JOCHIKYBaHIM TMOfii, 0€3 BUPIIICHHS MHUTaHb BHUHU
Y IOPUJIMYHOI BIAMOBIAAIBHOCTI. Take CyJKEHHsS HE € MPaBOBOIO KBaTi(iKaIll€ro
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MOBEJIHKKM o0oco0M Ta HE BHU3HA4Yae il BUHHM, (POPMU BUHU YH FOPUIUYHOL
BIINIOBIIAJILHOCTI.

CiM KOHTPOJBHUX TOYOK BHJIUJICHO NUIAXOM (YHKIIOHATHBHOTO PO3TOPTAHHS
MIrOTOBYOT0, OCHOBHOI'O Ta 3aKJIIOYHOTO €TaMiB CyJI0BO-EKCIIEPTHOTO AOCTIIKEHHS.
[TigroToBunii OJOK KOHKPETHU30BAaHO 4Yepe3 MEepPeBIPKY KOMIIETEHIli, TOCTaTHOCTI
MarepialliB Ta Y3rO/PKEHOCT1 BIJJOMOCTEH; OCHOBHHUH — dYepe3 PEKOHCTPYKIIIO
MEXaHI13My, BU3HAUEHHS NMPUYMHHOIO 3HAYEHHS OOCTaBHH 1 MEPEBIPKY JOCTATHOCTI
dbakTH4YHOI Ta  HOPMATUBHO-QYHKIIOHATBHOI  OCHOBH A  CYyO €KTHO-
(YHKI10HAJTBHOTO CHIBBIJIHECEHHS! BCTAHOBJIEHOI TEXHIYHOI YU TEXHOJOTIYHOI Mii
a00 6e311sUTbHOCTI 3 KOHKPETHOIO 0CO0010; 3aKIIOYHUIN — Yepe3 CUHTE3 1 OI[IHIOBAHHS
pe3ynbTaTiB. DYHKI[IOHAJIbHE MPU3HAYEHHS KOHTPOJBHUX TOYOK Y3arajbHEHO
y Tabmn. 1.

3MICT KOHTPOJBHUX TOYOK HE C(HOPMOBAHO 130JIbOBAHO BIJ TIOMEPEIHIX
pesynbTaTiB. KT-2 Ta KT-3 KOHKpeTH3yI0Th BUMOTH JI0 OLIHKK M CTPYKTypHu3allii
BuximHuX JaHux [4]; KT-4 criupaeTbcs Ha XpOHOJOTIYHY PEKOHCTPYKIIiO Ta (a3oBe
npeacTaBieHHss po3BUTKY iHOUACHTY [13,15]; KT-5 1 KT-6 mnpoaoBXyrOTh
dbopmarizaiito TpUIMHHOTO aHaji3y Ta HWOro mporecyarbHnx mex [14-16]; KT-7
MOB’A3yE€ CHHTE3 PE3YJbTaTIB 13 HEOOXIJIHICTIO YITKOTO PO3KPHUTTS HEMOBHOTH,
00OMeXeHb 1 (PaKTUYHOI OCHOBH M1JICYMKOBOTO Cy/KeHHs [3, 9, 17]. V miit myOmikaiii
111 HAITPaI[IOBaHHS HE ITOBTOPIOIOTHCS, @ IHTETPYIOTHCS Ha PIBHI 3araJIbHOI apXITEKTYPH
MepPEexOo/IiB.

Konuenmiss Mae nomoBHIOBaJbHUN xapaktep miogo metomguku 10.15.01: Bona
BU3HAUa€ HE HOBI CTaJli 4K omeparlii, a By3JId NEPEBIPKU MPUIATHOCTI MTPOMIKHUX
pe3yNbTaTIB I MOAATBIION0 BUKOPUCTAHHS.

Tabauus 1 — @yHKUiIOHATBHE IPU3HAYCHHS KOHTPOJIBHUX TOUOK

KoHnTpoibHa TOuKa O0’exT nepeBipkn MeToauyHe NPU3HAYEHHHA

BinMexyBaHHS BUPIITyBaHUX
3aBJIaHb BiJl MUTaHb [IpaBa Ta
NUTaHb 1HIIUX €KCIIEPTHUX
CIeliajJbHOCTEMN.

BiamoBinHICTh IOCTABIEHUX [TUTAHD
KT-1. Kommerentiiss | crieniianbHUM 3HAHHSIM €KCIIEpTa Ta
MeKaM MOoro KOMIIETEHIIT.

Bu3HaueHHsS MOKIMBOCTI
MIPOJIOBXKEHHS TOCIIKESHHS,
noTpeOu y KIOMOTaHHI 200 Mex

HasBHicTb BiZoMocCTelH, HEOOX1THUX

KT-2. JocTaTHicTh :
JUTSL BUPIIICHHS KOHKPETHOTO

MaTepiaiB

MTUTaHHS. )
MO>KJIMBOTO BHPIIIICHHSI.
Y CTaHOBIJIGHHS TOTO, SIKi
. CynepeuHocTi, TOXOKEHHS BiJTOMOCTI MOKYTh CTAHOBUTH
KT-3. V3romxkeHicth yHep > TOXOIDKC] . a Y
BinoMocTeii Ta B3a€MHA CYMICHICTh BiJOMOCTEH Y | (paKTHYHY OCHOBY IOIAJIBIIINX
Ha/IaHUX MaTepiaiax. oTiepariii i 3 IKUMHU
00ME)KEHHSIMU.
.| MoXHBICTh BiITBOPEHHS YaCOBOI [TepeBipka T1OCTATHOCTI OCHOBHU
KT-4. PexoncTpykiis > BUITBOPCHITY ’ PEBIpKa J0CTt
MEXAMi3M MIPOCTOPOBOI Ta TEXHIYHO] IS mepexonay Bin akrorpadii 1o
y MIOCTIIIOBHOCTI PO3BUTKY MO/III. MOJIeJl MEeXaHi3MYy MOii.
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KounTposbHa Touka O0’exT nepeBipku MeToanyHe NpU3HAYCHHS
KT-5. Mpuammse dakTryHa BK‘J'IIOLIeHiCTI) ‘ BiﬂMenfyBaHHﬂ NPUYHH, YMOB,
SHAYCHHS YCTaHOBJIEHOi OOCTaBHHU B MEXaHI3M | CYMyTHIX YHHHUKIB i MPHIHHHO
BUHUKHEHHS 200 PO3BUTKY IMOJII. HEpPEJIEBaHTHUX 0OCTaBHH.
JlocTaTHICTh (aKTUYHOT Ta
HOPMAaTHUBHO-()YHKI[IOHAIBHOT
OCHOBHU JJIs CITIBB1IHECEHHS ®opmyBaHHS Cy0’ €KTHO-
KT-6. CyG’exTHO- BCTaHOBJIEHOT TEXHIYHO{ (YHKI10HAJILHOTO CYJ)KEHHS
(GyHKI[IOHaJIbHE YK TEXHOJIOT1YHOI Jii a0o B MEXax CHellaJIbHUX 3HaHb
CHIBBIJTHECEHHS 0€31IIIHOCTI 3 KOHKPETHOIO 0e3 BUpIIICHHS MUTaHb BUHU
0c00010, i1 (hyHKITIOHATTbHUMH YU IOPUIUIHOI BIATIOBIIAIBHOCTI.
000B’s13KaMH Ta PaKTUYHOIO y4YacTIO
B JIOCJIIDKYBaHIi# MOJIii.
VY3TomKEeHICTh TTiICYyMKOBOTO BuzHaueHHs 3MiCTOBOTO 00CATY
KT-7. Cunres CYJI’K€HHS 3 TPOBEJICHUM BIJIMIOBI/Ti Ta MATOTOBKA BUCHOBKY
1 OLIHIOBAHHSA JOCITIJDKEHHAM, (PaKTHIHOIO eKkcrepTa abo MOBiIOMIICHHS PO
OCHOBOIO Ta MEXaMH KOMIIETEHII1. HEMOXKITUBICTh HAJaHHSI BUCHOBKY.

*c(opmoBaHO aBTOpaMu 3a pe3yJIbTaTaMH JOCIIKEHHS.

HeratuBHuii ab0 0OMEXEHHI pe3ynbTaT MPOXOMKEHHS KOHTPOJBHOI TOUYKH
HE Ma€ Harepea BU3HAYSHOT0 €IMHOTO HACHiAKY. 3aJie)KHO BiJl XapakTepy BUSBICHOI
HEJIOCTAaTHOCTI BIH MOK€ 3yMOBHUTH 3asIBJICHHS KJIOTIOTAHHS TIPO HAJAAHHS TOJATKOBUX
MarepiajiiB, TOBEPHEHHs J0 IOIEpPEeaHIX omepalliii, BAKOPUCTAHHS BIJOMOCTEH 13
3a3HAYEHHSAM YCTAaHOBJIEHUX OOMEXEHb, HEMOXIIUBICTh KATETOPUYHOT PEKOHCTPYKIIIT
a60 popmyBaHHS KaTErOPUUHOTO Cy0’ €KTHO-(YHKIIIOHATBHOTO CYJKEHHS, 3By KECHHS
3MICTOBOTO OOCSTY BIAMOBII YM BCTAHOBJIEHHS HEMOXJIMBOCTI BUPIIMICHHS
KOHKpETHOro nuTanHs. KoHKpeTu3allisi CIiBBITHOIICHHS PE3yJIbTaTIB MEPEBIPKU Ta
MOXJIMBUX METOJUYHHUX pillieHb Y (HOpMI MaTPUIll CTAHOBUTH MPEAMET HACTYIHOTO
eTamy JOCIiKEHHS.

BupineHHss ceMH KOHTPOJBHUX TOYOK JA€ 3MOTY JIOKaJi3yBaTH METOJMYHO
KPUTHUYHI TMEpexXOoJu: BiJ MaTepiaiB J0 PEKOHCTPYKIUIi; BiJ PEKOHCTPYKIIIT
JI0 MPUYUHHOTO aHaJli3y; BiJl MPUUYMHHOTO aHANI3y J0 Cy0’€KTHO-(YHKI[IOHATHHOTO
CHIBBIJHECEHHS BCTAHOBJIEHOI TEXHIYHOI YA TEXHOJIOr1YyHOI mii a00 Oe3mistiIbHOCTI
3 KOHKPETHOIO 0CO00I0; BiJl CYKYITHOCTI BCTAHOBJICHUX OOCTaBHH JIO 3MICTy W MEX
€KCIIEPTHOTO BUCHOBKY. Y TakKHii CrOCci0 3arajJbHUN OMKUC MOCIITOBHOCTI €KCIIEPTHUX
N1 TIEPETBOPIOETHCS HA KEPOBAHUN AJITOPUTM HPUUHATTS MPOMLKHUX METOIMYHUX
pIIICHD.

Ha piBHI 3aranbHOi (PYHKI[IOHAJIBHOI JIOTIKM 3alpONOHOBAaHA MOCIIIOBHICTh
CHIBBITHOCUTBCA 3 apxiTekTyporo cranmaptiB ISO 21043. KonrponbHi Touku 1-3
3a0e3MeuyloTh KOHTPOJIb 1 CTPYKTypH3alilo iHGOpMaliifHOI OCHOBH aHali3y;
KOHTPOJIbHI TOYKHA 4—6 CTOCYIOTHCS PEKOHCTPYKIIiI Ta IHTEepPHpeTaiii BCTAaHOBICHUX
JTAHWX; KOHTPOJIbHA TOuYka 7 3abe3leuye CHUHTE3 pe3yJbTaTiB 1 MiATOTOBKY
70 iXx opopmiieHHsT Ta mojaaHHsA. lle CIIBBIIHOLIEHHST HE O3HAYa€E  MPSMOTO
HOPMATHBHOTO OTOTOXHEHHSI KOHTPOJBHUX TOUOK 13 monokeHHs MU [SO, a mokasye
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X y3TOJIKEHICTD 13 Cy4aCHUM PO3MEKYBaHHSIM aHaI3y, IHTEpHpeTalii Ta 3BITyBaHHS

(Tabm. 2).
Tabauusg 2 — 3aranbHOMETOIMYHE CIIBBIAHOIIEHHS KOHTPOJBHUX TOYOK i3 cepieto ISO 21043
I'pyna
KOHTPOJIbHUX ®yukuisa y CI'TE 3arajJibHOMeTOAMYHHUI KOHTEKCT
TOYOK
KoHTpob 1 CTpyKTYypH3amis I1SO 21043-3:2025 — anamnis,
KT-1-KT-3 iH(pOopMalliifHOT OCHOBU 3aCTOCYBaHHs MPUIATHUX METO/IB
MOTAJIBIIIOTO aHaJI3Y. 1 KOHTPOJIb AaHAJIITUYHOTO TPOIIECY.
PekoHCTpyKIIis MEXaHI3MY, I1SO 21043-4:2025 — intepnperartis
KT-4-KT-6 BU3HAYCHHS IPUYNHHOTO 3HAYEHHS | CIIOCTEPEIKEHB ISl POpMyBaHHS
1 MeX cy0’€KTHO-(DYHKIIIOHAJIBHOTO | CYJI’)K€Hb, PEJICBAHTHUX ITOCTABICHUM
CYJDKEHHS. MTUTaHHSIM.
CuHTes, OIIHIOBaHHS Ta 1SO 21043-5:2025 — TouHiCTB, SICHICTB,
KT-7 BHU3HAUYEHHS 3MICTOBOTO 00CATY MPO30PICTh, TOBHOTA, HEYIIEPEIKEHICTh
M1ICYMKOBOI B1IMTOBI/II. 1 IPUIATHICTH 3BITY.

*chopmoBano aBropamu 3a 1SO 21043-3:2025, 1SO 21043-4:2025 ta 1SO 21043-5:2025 [5-7].

Ha pucyHky BimoOpakeHO 3arajbHy apXiTeKTypy MepexomiB 0e3 meramizarii
KPUTEPIiB 1 BapiaHTIB PIllICHb.

Pucynox 1. Y3aranpHeHa iTepaTuBHA MOCIIIOBHICTh KOHTPOJIBHUX TOUOK B anroputMi CI'TE
[Tpumitka. CyLiabHUMU CTPLUIKAMU TIOKa3aHO OCHOBHY MOCTIIOBHICTH ONEpalliif; MyHKTUPHOO —
MOYKJIMBUH 3BOPOTHUH MEpeXif Ui yTOYHEHHs (PaKTHYHOT OCHOBH.
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3anporoHoBaHa TMOCHIJOBHICTH HE € JKOPCTKO JIiHiMHOW0. HeraruBhuii
a00 oOMeXeHMIi pe3yabTaT MepeBipKU MOXKE 3yMOBHTH MOBEPHEHHS 0 MOMEPETHBOT
orepariii. Hanpuknaa, HEMOXIUBICTh peKOHCTPYKIii MexaHi3my Ha KT-4 morpelye
noBTopHOro 3BepHeHH: 10 KT-2 ta KT-3: ekcriept 3’scoBye, un Moke iH(POpMaLIHHHIMA
nedinut OyTH yCYHYTHI NUISIXOM HaJaHHS JTOAATKOBHX MaTepiajiB, Yd CYMEPEUHOCTI
JIOITYyCKal0Th MOJIaJIbIlIe BUKOPUCTAHHA OKPEMHUX BiZIOMOCTEMH, abo0 k Mexa (pakTHIHOT
OCHOBHU BUKJIIOYA€ BUPIIICHHS BiAMOBiAHOrO nuTaHHs [4, 17]. CaMe 3BOpPOTHI IEPEXOaU
BIZIPI3HSIOTH 3aPONIOHOBAHY KOHIICTIIIIIO Bifl (POPMATBHOTO JIIHIHHOTO MEPETiKy €TaIliB.

[IpakTuHe 3HaYeHHS] KOHTPOJIBHUX TOYOK MOJSTa€ Y (ikcalli MOMEHTIB, Y SIKUX
eKCIepT MOBUHEH NEPEBIPUTH, Y1 HE BUXOIUTH HACTYTIHE CyJKEHHS 38 MEX1 PaKTUIHOT
ocHoBHU. lle 0COONMBO BaXXJIMBO 3a HEMOBHOTH MarepiaiiB, KOH(IIKTY BiIOMOCTEH,
HEOOX1THOCT1 BUOOPY MK KIJTbKOMA TEXHIYHO MOJIMBUMU BEPCISIMU a00 BU3HAYCHHS
MEX KareropudHocTi BiamoBimi. KoHTponpoBaHa dikcaiiss TakuX TMEPEexXoJiB
Y3rOJKYEThCSL 13 Cy4YaCHHMMHM PEKOMEHJAIIIMU II0JI0 3MEHIIEHHS KOTHITUBHOI'O
BIUIMBY, MPO30POT0 PO3KPHUTTS MiJICTAB CY/KEHHS Ta Bayijalii npouenyp [2, 3, 9, 10].
Konneniiiss crBoproe mepeaymMoBH i MalOyTHHOrO pO3pOOJIEHHS POOOYOro
KOHTPOJIBHOTO JIUCTA €KCIepTa Ta TaONUIb MPUUHATTS METOJUYHUX PIlIeHb, aje He
niaMiHsie podeciiiie CyHKEHHS! MEXaHIYHUM YEK-JTHCTOM.

KorniTuBHi pHU3MKM Ta MeKi KATerOPUYHOCTI EKCIIEPTHOI BiANOBii.
dopmanizaiisi KOHTPOJIBHHUX TOYOK HE YCyBa€ KOTHITUBHUX YIEPEIKEHb
aBTOMATUYHO, aJie CTBOPIOE YMOBH s iX cTpuMyBaHHs. KT-3 opieHTye Ha akTUBHMIA
nomyk cynepeynocteii, KT-4 — Ha mnepeBipKy albTepHATHUBHUX TEXHIYHUX
mexaHi3MiB, KT-7 — Ha 3icTaBiieHHS! PaKTUYHOI OCHOBH 3 I1JICYMKOBOIO BiJIMTOBIIJIIO.
Ile cpusie BITOKPEMIICHHIO BCTAHOBJIEHUX (PAKTIB BiJl MPUITYLIEHb 1 3MEHILYE PUIUK
MTBEPKYBaJIBLHOTO yriepeukeHHs [2, 3, 9].

PesynpTat mpoXOmKEHHS KOHTPOJBHHUX TOYOK BIUIMBAIOTH HAa  MEXKi
KaTerOPUYHOCTI, HE YTBOPIOIOYM HOBOI Kiacuikaiii BHCHOBKIB. Kareropuune
CyIDKEHHS moTpeOye A0cTaTHhOI (DAaKTUYHOI OCHOBM M  PEKOHCTPYMOBAHOIO
MEXaHI3My; KUIbKa B3a€MOBHUKIIOYHMX TEXHIYHO MOXJIMBUX BapiaHTIB MOXYTb
3YMOBUTH aJbTEPHATUBHE BUKJIQJCHHS; 3aJCXKHICTh B/ 3a/1aHOI YMOBU Mae OyTH
NpsIMO 3a3HAuy€HAa; ICTOTHUM Je(dIIUT JaHUX MOXKE 3YMOBUTH HEMOKIIUBICTD
BUPIIIECHHS TUTAHHS.

[TonepenHio mepeBipKy 3aCTOCOBHOCTI TMPOBEAECHO Ha JBOX 3HEOCOOJIEHUX
EKCIIEPTHUX CUTYalisX. Y Mepiliil CyKymHICTh MaTepiaiiB 3a0e3neuyBaiia MOXKINBICTh
MOCJIIOBHOTO MEPEX0/1y BiJl BIIOMOCTEHN MPO MOIII0 0 PEKOHCTPYKIlT MEXaHI3My Ta
BU3HAYEHHS! MPUYMHHOIO 3HAYEHHS KOHKPETHUX 1. Y Apyriii oKkpeMi TEeXHIYH1 i
oprasizailiitHi HEBiIMOBITHOCTI Oyl BCTAHOBJICHI, OJTHAK HEIOCTATHICTh BiIOMOCTEH
npo Oe3nocepeHiil MexaHi3M oOMeXyBaia Mnepexij 10 KaTeroOpuyHOro MPUYMHHOTO
Ta Ccy0’eKTHO-(QYHKLIOHAIBHOTO Cy/KeHHS. Taka BIAMIHHICTH Y3TOJKY€EThCA 3
NOMEPEeIHbO BCTAHOBJICEHUMU MEXaMH 3aCTOCYBaHHS Kay3aJlbHOI'O MOJIEIIOBAaHHS,
MpOLEeCyabHOI JOMYyCTUMOCTI MPUYMHHOTO aHaji3y Ta pearyBaHHs Ha HEMOBHOTY
daktuunoi 6a3u [15-17]. OTpumani pe3yiabTaTH MarOTh UTIOCTPATUBHUM XapakTep 1
3aCBIIUYIOTh MOKJIMBICTh MPAKTUYHOTO 3aCTOCYBAHHS KOHIICTIIIII.
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Tabauus 3 — [TonepeiHe CITiBBITHECEHHS IBOX 3HEOCOOJICHUX EKCIIEPTHUX CUTYAIlH

KoHTpoibHa TOUKa Curyanis 1 Curyanis 2

Y CTaHOBIIEHO OKpeMi

KT-2. HocratHicts | Marepianu qoctaTHi aiist . . .
HEBI/IMOBIIHOCTI, ajie OpaKyBasio

MaTepialiB nepexo 0 PEKOHCTPYKIIii. . .

p peXOLy 0P PyKH JAHUX PO Oe3mocepeHiil MexaHi3M.
KT-4. MexaHi3M peKOHCTPYHOBaHO Kareropuyna peKOHCTPYKIIist
PexoncTpyKITis B 00Cs131, HEOOX1THOMY 0e3rmocepeTHLOr0 MEXaHi3My OyJia
MeXaHi3My JUTSI TIOAAJBIIIOTO aHAMI3Y. HEMOXJIMBOIO.

OrniHeHO MPUYMHHE 3HAYCHHS .. ..
He 0yno gocratHboi hakTHUHO]

KT-5-KT-6. KOHKPETHHX J11 y MEXaHi3Mi . .
o . , Ta HOPMATUBHO-()YHKIIOHAIBHOT

[IpuunHHe 3HaYeHHS | TOAIT Ta 3M1MCHEHO 1X Cy0’€KTHO-

, . o OCHOBU JJis1 (hOpMyBaHHs
Ta cy0’€KTHO- (hyHKITIOHAJIbHE CITIBBITHECEHHS R

) . " KaTerOpUYIHOTO Cy0’ €KTHO-
(dyHKI[IOHATTEHE B MEXaX MiATBEPIKECHOT :

o . (YHKIIIOHAJILHOTO CYPKSHHS MO0

CITIBB1/IHECEHHS (hakTUYHOI I HOpMATHUBHO-

i - 111 KOHKPETHOI OCOOH.
(YHKI10HAJIEHOI OCHOBH. A P

KT-7. Cutres Biamosinas chopMyiboBaHO Biamosigs 00MeEXEHO BCTAHOBIEHUMU
. B MEXaX MiATBEPKCHOTO 0o0cTaBUHAMHU; OKpEMe MMUTaHHS
Ta OLIIHIOBAHHSA . )
MEXaHi3My. HE BUPIIIEHO.

>kC(i)OpMOBEIHO AaBTOpPAaMH 3a MaTepiaJ'IaMI/I JABOX 3HEOCOOJIEHUX CKCIICPTHUX IIPOBAJ[PKCHD.

CniBBITHECEHHSI Ma€ LIIOCTPATUBHUN XapakTep 1 JIEMOHCTPYE pI3HI MaplIpyTH
TOCIIKEHHS 3aJIe’KHO BiJl CTaHy (DaKTHYHOI OCHOBH.

BignoBimHo 10 pekomenpamid HarioHanbHOro  1HCTUTYTY  CTaHJApTiB
i rexnosorii CIIIA (National Institute of Standards and Technology, NIST), nanexxua
BaJIiJaIlisl CyJJOBO-€KCIIEPTHOIO METOly Mepeadadae BU3HAYEHHS HOro mpu3HayYeHHS,
YMOB 3aCTOCYBAaHHS, XapaKTEpPHUCTUK, OOMEXKEHb 1 HAKONWYEHHS JaHUX PO
npuaatHicTh [10]. Tomy HacTymHH eTam JOCTIKEHHS Ma€ OXOIMUTH KOHKPETH3AIIII0
KpUTEPiiB MPOXOKEHHS KOHTPOJBHHX TOYOK, PO3POOJICHHS MaTpPHUIll METOIUYHUX
pIIIeHB 1 TEPEBIPKY MIKEKCIIEPTHOI Y3TOIXKEHOCTI.

OO0MekeHHsI T0CTIIKEHHS] Ta NMePCNeKTUBY BNPOBazKeHHs. OOMEXXCHHIMU
JOOCIIDKEHHSI € HOro KOHUENTYyaJlbHUW XapaKTep, BUKOPUCTAHHS JBOX CHUTYaIlli
JUTSl IEPBUHHOTO CITIBBITHECEHHSI, BIICYTHICTD JICTAJII30BAaHUX KPUTEPIiB 1 HE3aJICIKHOT
MDKEKCIIEpTHOT TepeBipku. ToMy 3ampomoHOBaHa CHCTEMa pO3TIIAJAEThCS HE K
BaJi;joBaHa O0OB’SI3KOBAa MPOIIEYPa, a AK apXITEKTypa MailOyTHHOTO METOJIUYHOTO
moayns. [lomanmpima poOoTa Mae OXOMUTH PO3POOJICHHS KPUTEPIIB MPOXOIKEHHS
KOHTPOJIBHMX TOYOK, MAaTpUIl pilieHb 1 (QOpMH TOKYMEHTYBaHHS, MEPEBIPKY
BIJITBOPIOBAHOCTI Ta MIKEKCIIEPTHOI y3TOJIKEHOCTI, a MIC/ HaJIeXKHOi ampodarii —
1HTErpalio Moayis 10 npoekty HoBoi metoguku CI'TE.

BuchoBku

1. 3anponoHoOBaHO 3arajibHy KOHIIEMNI[1}0 KOHTPOJIbHUX TOUOK B anroputmi CI'TE.
KoHTponbHY TOYKYy BH3HAUEHO SK BY30J MOCHIIOBHOCTI oOmepamid, y SKOMY
MEePEBIPSAETHCSA TOCTATHICTh 1 MOXIJIMBICTh BUKOPUCTAHHS PE3YyJIbTaTy MOMEpPeIHbOT
oriepariii sl TOJaNbIIOTO JOCIIKEHHS.
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2. OGrpyHTOBaHO CUCTEMY 13 CEMU KOHTPOJIBHUX TOUOK, IIO JIOKATII3Y€ NEPEeX0Iu
BiJl KOMIIETEHLIIMHOI Ta 1H(OPMAIIIIHOT MEePEeBIPKU 10 PEKOHCTPYKIIii, MTPUUYMHHOTO
aHami3y, cy0’eKTHO-(QYHKI[IOHATHHOTO CITIBBIIHECEHHSI BCTAHOBJICHOI TEXHIYHOI YU
TEXHOJIOT1YHOI J1i a00 0e3/1sUIbHOCT1 3 KOHKPETHOI 0CO00I0 B MeXkaX CHeIllaIbHUX
3HaHb, a TAKOXK CHHTE3Y Pe3yJIbTaTiB.

3. [lokazaHo, 1110 3aITPOIIOHOBAHA CUCTEMA MA€ ITEPaTUBHUIN XapaKTep: pe3yIbTaT
NEepPEBIPKUA MOKE 3yMOBHUTH HE JIMILIE IEPEXI]] 10 HACTYIIHOI onepallii, a il TOBEpHEHHS
710 TIOTIePEIHIX Jii, yTOUHEeHHS (haKTUIHOT OCHOBH, OOMEKEHHS 00CcATy BIAIOBiI 200
HEMOJKJIMBICTh BUPIMIEHHS! KOHKPETHOTO TUTAHHS.

4. 3aranpHa JIOTiKa KOHTPOJBHUX TOYOK Y3TOUKYETHCS 3 PO3MEKYyBaHHSIM
aHajizy, IHTeprperalii Ta 3BityBanHsa y cepii ISO 21043, ogHak HE OTOTOXHIOETHCS
311 HOPMAaTUBHUMHM IOJOKEHHSIMHU 1 HE 3MIHIOE MPUUHSATOI CTaIdHOI CTPYKTYpH
CYJIOBO-€KCIIEPTHOIO JOCIII>KEHHSI.

5. [IpakTruHe 3Ha4EeHHS] KOHUEILII MOJSATae y CTBOPEHHI OCHOBHU JIJIs1 KOHTPOJIIO
MeX (aKTUYHOTO OOTPYHTYBAaHHS, 3HWXKEHHS PHU3UKY MIATBEPKYBATHHOTO
yHepeKEHH ¥ TNepelyacHUX JIOTIYHUX TEPEeXO/diB, a TaKOX Y3TOIKEHHS BUIY,
CTYIIEHS BH3HAYEHOCTI Ta 3MICTOBOTO OOCATY €KCIIepTHOI BIAMOBIAlI 31 CTaHOM
(haKTHYHOI OCHOBH.

6. [lomanpimi  AOCHPKEHHST MAlOTh OXOMHTH KOHKPETH3aIlll0o KpPUTEPIiiB
MPOXO/PKEHHS KOHTPOJIbHUX TOYOK, PO3POOJICHHS MATPHUIll METOIAMYHUX PIMIEHB 1
MEePEBIPKY MIKEKCIIEPTHOI Y3TOJKEHOCTI.
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RESOURCE UTILIZATION
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Abstract. The article shifts the risk management framework in Ukraine's
hospitality industry from a declarative model to a technological one, tailored for the
2026 environment. It identifies core regulatory gaps within the Tax Code of Ukraine,
particularly VAT imbalances distorting domestic and outbound tourism. The study
introduces an author's concept of "Smart Fiscalization” integrated with the
"Diia.Business” API and blockchain-based Smart-Contract Payments, allowing
hospitality enterprises to convert excess time capacity into dynamic tax assets and
establishing a resilient economic damper for post-crisis recovery.

Keywords: adaptive management, hospitality industry, smart fiscalization,
dynamic VAT, smart-contract payments, time capacity, economic damper.

Introduction. As of 2026, the landscape of Ukraine's tourism industry has
undergone fundamental transformations. The period of extreme turbulence (2022-
2025) has generated a demand for a new management architecture, where the speed of
adaptation to regulatory changes serves as the key survival factor. The primary asset
of an enterprise is shifting from physical infrastructure to the flexibility of its resource
base, namely time capacity. The primary bottleneck remains the inertia of certain
provisions within the tax code of Ukraine (TCU). specifically, articles 185.1 and 186.4
of the TCU [1] regarding value added tax taxation create an imbalance: domestic
tourism becomes 15-20% more expensive than foreign alternatives due to the heavy
tax burden on domestic accommodation facilities. Consequently, there is a critical need
to transition from static regulation to "smart regulation”.

Purpose. The aim of this research is to identify the critical gaps between outdated
legislative norms and modern digital capabilities within the hospitality sector, and to
develop an innovative conceptual model of adaptive management and automated
resource utilization based on structural and legislative transformations.

Results and discussion. The success of adaptive management directly depends
on the regulatory system's capacity to transform in line with dynamic market
fluctuations. To overcome regulatory barriers, conceptual innovative solutions have

287


https://doi.org/10.70286/eoss-13.07.2026.016.287-290

Proceedings of the 5™ International Scientific and Practical Conference
A\ EUROPEAN OPEN "Innovative Solutions in Science: Balancing Theory and Practice"
557 SCIENCE SPAGE July 13-15, 2026, San Francisco, USA

been developed, grounded in digital transparency and financial security [3]. A
comparative analysis of traditional challenges and the proposed instruments is
presented in Table 1.

Table 1. Transformation of Regulatory Impact

Impact Challenge /
Sphere Problem Innovative Solution Economic Effect

Inequality

between

domestic and |Dynamic VAT. Automatic rate
Taxation outbound reduction when demand drops Equalizing the competitiveness
(VAT) tourism below 30% of the domestic tourism product

Conflicting

internal

exchange Smart-Contract Payments. Elimination of hidden
Currency rates of tour |Blockchain-based payments at the |commissions and boosting
Control operators NBU rate at the time of booking  [tourist trust

Symbolic

€20,000

guarantee Digital Insurance Pool. A 1%
Financial (ineffective  [deduction from each tour into a 100% money-back guarantee
Guarantee in practice) |general protection fund under any scenario

As indicated by the data in table 1, the proposed solutions shift the risk
management system from a declarative framework to a technological one. In particular,
resolving conflicting exchange rates via smart-contract payments not only enhances
consumer trust but also levels the playing field for all market participants. The
economic effect of implementing these norms lies in creating a "financial immunity"
for the industry, where every transaction automatically ensures insurance protection
and tax compliance.

To transition from declarative industry support to automated resource
management, we propose the implementation of a "Smart Fiscalization" mechanism.
Unlike direct budgetary subsidization, this approach is based on the principles of a self-
regulating tax preference that activates automatically based on verified data from
software registrars of settlement operations. This eliminates the corruption factor and
ensures compliance with article 4 of the TCU regarding tax neutrality and equality. The
mechanism involves utilizing a "digital twin" of the enterprise within the state
monitoring system, allowing the conversion of excess time capacity into tax assets, as
detailed in table 2.
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Table 2. The Mechanism of "Smart Fiscalization" for hospitality enterprises
Technological

Mechanism |& Legal Essence of the Process (per Economic Effect & Legal
Level Solution Legal Norms) Framework
Automated transmission of

PRRO transaction reports and Formation of an objective

integration with [occupancy levels. The baseline for applying benefits.
1. Dynamic |the enterprise voluntarily grants ~ |Complies with the Law of
Capacity "Diia.Business"” |data access in exchange for Ukraine "On Electronic
Monitoring |API "transparent taxpayer" status. |Communications”.

If revenue per unit of time
capacity falls below 40%
(compared to the median), the
enterprise gains the right to Preservation of liquidity without
2. Adaptive |Tax credit based |defer VAT or recalculate the  |disrupting budgetary discipline. A
Tax Rate on NACE tax burden under Art. 100 of  |legal mechanism for tax debt
(Trigger) (KVED) codes |the TCU. installment plans.

The state purchases vacant
bed-places at minimum
profitability (cost + 5%) for

3. Social State public health/rehabilitation
Offset procurement via [needs. Payment is made via tax |Reduction of “dead time" for
(Barter 2.0) |Prozorro.Market|liability offsetting. equipment and personnel.

The presented structure demonstrates that "Smart Fiscalization” functions not as
an exception to the rules, but as a modern superstructure over the existing Tax Code.
Implementing the second level helps prevent the bankruptcy of small and medium-
sized enterprises during seasonal fluctuations, while the third level transforms taxes
from a burden into a guaranteed sales tool. This generates an "economic damper"
effect, where the state and business jointly manage the risks of unutilized time capacity,
ensuring industry stability during post-crisis recovery.

Conclusions. Summarizing the research results on the adaptive management of
hospitality enterprises, it can be concluded that current TCU provisions (articles 185.1
and 186.4) require urgent adaptation through the introduction of dynamic tax rates.
This will eliminate the price imbalance between domestic and outbound tourism,
enhancing the competitiveness of the national tourism product. The introduction of
smart-contract payments and the integration of PRRO with the "Diia.Business™ API
lay the groundwork for full market transparency. Furthermore, the author's concept of
"Smart Fiscalization™ converts an enterprise's excess resources (vacant room stock or
event halls) into a tax asset. The social offset mechanism allows the state to address
humanitarian public health objectives while simultaneously supporting business
liquidity without direct budget expenditures. The proposed model creates an "economic
damper" that minimizes the impact of external crisis factors, ensuring sustainable
growth even under high uncertainty and integrating Ukraine's hospitality sector into
the European digital and legal space.
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JOCJIIKEHHS MOP®OJOTTYHUX 3MIH IIKIPU
IMPU BUKOPUCTAHHI KPEMY «VM-1 14%>» HA
OCHOBI 4-((3,4-TUMETOKCUBEH3UJIIIEH)AMIHO)-5-
(2-®IYOPO®EHLT)-4H-1,2,4-TPUA30J-3-TIOJTY

Maprunumud Bogxoaumup IlerpoBuy

nokrop ¢inocodii (PhD), nouent

Kadenpa rorenbHo-pecTopaHHOI CIIpaBH Ta TypU3MY

3akJsiaj BUIIOT OCBITH «JIBBIBCHKHI YHIBEPCUTET O13HECY Ta IIpaBay, YKpaiHa

AHoTanisi. ['prOKoBI 3aXBOPIOBaHHS HIKIPU 3QJIMINAIOTHCS OJHIEIO 3 aKTyaJIbHUX
mpo0JIeM Cy4acHOi 1I€pMaToJIOT i, 110 00YMOBJIEHO 3HAUHUM IMOITUPEHHSIM MIKOTUYHUX
ypaKeHb, CXWJIBHICTIO [0 XpOHI3aIlii TMpomecy Ta PO3BUTKOM BUPAKEHUX
MOphodyHKIIIOHAIBHUX 3MIH y TKaHMHaX MmKipu [1]. TlepcrnekTMBHUM HampsIMKOM
(dbapMaleBTUYHUX JOCTIIKEHb € CTBOPEHHS HOBHUX NPOTUTPUOKOBHX 3acO0IB Ha
OCHOBI MOXiIHUX 1,2,4-Tpuazomy, AJis IKUX XapaKTEpHI aHTUMIKPOOH1, MPOTUTPUOKOBI
Ta MpOTHU3aIajibH1 BIACTUBOCTI, IO 3yMOBJIIOE iX EPCIIEKTUBHICTh Y CTBOPEHHI HOBUX
Jikapchkux 3aco0iB [2]. OcoOnuBe 3HAYEHHS TPUA30JIM MAIOTh y Teparii TpuOKOBUX
3aXBOPIOBAHb, OCKUIBKHM 3[aTHI MPUTHIYYBAaTH CHUHTE3 €pProcreposly — OCHOBHOTIO
KOMITOHEHTa KIITUHHOI MeMOpaHu TpubiB, MO NPU3BOAUTH [0 TMOPYIICHHA
IIPOHUKHOCTI MEMOpaHU, MPUTHIYCHHS POCTYy Ta 3arudesi rpuOKoBHX KITHH [3].
3aBIsAKH MOETHAHHIO MPOTUTPUOKOBOI aKTUBHOCTI 3 MOMIPHUMU MPOTH3AMATEHUMU Ta
penapaTiBHUMH BJIACTHUBOCTSIMHU TMOXITHI TPHUA30JIy HIUPOKO BUKOPHUCTOBYIOTHCS SIK
OCHOBa JJI1 CTBOPEHHS €(QEeKTUBHHMX IMpenapariB MICUEBOI [ii NpU MIKOTUYHHUX
ypaxeHHsX mKipu [4, 5].

KarwuoBi caoBa: mnoxigai 1,2,4-Tpuaszony, TpuOkoBi iH(EKI, MIKO3HI
3aXBOPIOBAHHS LIKIPU, TPOTUTPUOKOBI BIACTUBOCTI.

Beenenns. [Ipu po3poOiii, JOCHIKEHH] Ta anpo0Oallii HOBOro MpOTUTPUOKOBOTO
mpenapary BaIIMBY pPOJIb BiJirpa€ BUBYCHHS HOTO pemapaTHBHUX BIIACTUBOCTEH
MoBEepXHi mikipu. ToMy, mociKeHHs] MOP(HOJIIOTTYHUX 3MiH IIKIPU MTPU BUKOPUCTAHHI
kpemy «VM-1 14%» sBisieThesl OAHUM 3 BOXXJIMBUX €TaliB pOOOTH.

Meta ta 3anaui pociaimxenns. Jocmiautu MopdosnoriuHi 3MIiHM IIKIpU TPU
Bukopuctanti kpemy «VM-1 14%» Ha ocHoBi 4-((3,4-1MMeTOKCHOCH3MITIICH )aMiHO )-
5-(2-¢pnyopodenin)-4H-1,2,4-tpuazon-3-1ioi Ta BHBYUTH MOTO BiJIHOBIIIOBAJIbHI
BJIACTHUBOCTI YPaXEHUX TUISHOK IIKIPH TBAPHH.

Pe3yabTraTn mociigkeHns i ix oorosopenns. OcoOnuBy yBary mnpuBepTae 4-
((3,4-mumeTokcnOeH3MITI IeH JaMiHO)-5-(2-diryopodenin)-4H-1,2,4-tpuason-3-Tiod,
akuii 'y ckaaml kpemy «VM-1 14%» nemoHCTpye NEpCHEKTUBHY O10J0TTUHY
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aKTUBHICTH Ta 3/IaTHICTh MO3UTUBHO BIUTMBATH Ha Mepedir penapaTuBHUX MPOIIECIB Y
mkipi. [Ipu MopdoraoriyHOMy HOCHIIKEHHI MIKIPpU HA Tl 3aCTOCYBaHHS Kpemy 3
JOCIIIJPKYBAHOKO CTIOJIYKOIO BCTAHOBJICHO MO3UTHBHY JWHAMIKY CTPYKTYPHUX 3MiH Y
BOTHUIII TpHOKOBOro ypaxeHHs. Ha paHHIX eramax JiKyBaHHS BiJI3HA4aioCs
3MEHIICHHS] BUPAXXEHOCT] 3alalbHOI PEaKIIii, [0 MPOSABISIOCS 3HIKCHHIM HaOPSKY
J€pMHU, 3MEHIIIEHHSM CYIMHHOI Tilepemii Ta CKOPOUCHHAM KIITHHHOI iHUIbTparii. Y
TKAHMHAX  CIIOCTEPIrajiocs  3HWKEHHS  KUIBKOCTI  JIGMKOUMTapHUX  Ta
TIMQOTICTIONUTAPHUX EJIEMEHTIB, IO CBIYWIO TPO NPUTHIYEHHS aAKTUBHOCTI
1H(EKIIHHOrO Mpoliecy Ta MOCTYNOBY HOpMaTi3alilo MICIIEBOi TKAHWHHOI peakiii. Y
npoIeci JIKyBaHHs BiA3HAUaJIOCs MOCTYNOBE BiAHOBJICHHS CTPYKTYPHOI OpraHizarii
eniepMicy.

Mop@dosnoriuHo crocTepiraaocs 3MEHIICHHS SIBUI aKaHTO3Y, TilepKepaTo3y Ta
JIECTPYKTHUBHUX 3MIH €M1JIEpMAIBLHOTO APy, XapaKTEPHUX JJIsl TPUOKOBUX YPakKeHb
mkipu. BigHoBroBanacs noiaposa Oy0Ba enigepMicy Ta HOpMasi3yBaJIUCs MPOIECH
keparuHizaiii. OgHOYacCHO B JepMi aKTUBIZYBAJIWCA pEMapaTUBHI IMPOIECH, IO
nposiBisuiocss  mpodidepairiero  (HiOpoOnacTiB, MOCUICHHSM HEOAHTIOTeHE3y Ta
dbopMyBaHHAM TpaHyIALIAHOT TKAHUHHU. BU3Hauanacs TeHIEHIIs 1O BIOPSIAKOBAHOTO
dbopMyBaHHS KOJareHOBUX BOJIOKOH, IO CBIAYMJIO MPO aKTHBAIID pereHeparlii ta
MIOCTYNOBE BIJHOBJIEHHS CTPYKTypH MLIKipU. I[IpoTUrpuOkoBa aKTUBHICTH KpeMy
CYNPOBOJI)KYBaJIacsl 3MEHIICHHSM KUTHKOCTI TPUOKOBUX €JIEMEHTIB y TKaHWHAX Ta
MOKpPAIICHHSIM TICTOAPXITEKTOHIKM ypakeHuX JUIsHOK. Ha 11 3acTocyBaHHA
mpenapary IpUCKOPIOBAJIUCS MPOIISCH eImiTeNi3arii Ta BiTHOBIeHHs 0ap’ epHOT QyHKIIIT
mKkipu. BomHouac He cmocrepirasiocss 03HaK  BUPaXKEHOI TOKCMYHOI  abo
MOJpa3HIOBAIBHOIL /i1 Mpenapary Ha TKaHUHH, 110 CBIAYUTH PO HOoro 1o0py MiCUEBY
MEPEHOCHUMICTb.

BucuoBku. Omxe, kpeM «VM-1 14%>» i3 4-((3,4-1uMeTOKCHOCH3MITIICH )aMiHO)-
5-(2-pnyopodenin)-4H-1,2,4-tpua3on-3-1ioloM HPOSBISE BUPAKEHI MPOTUTPHOKOBI
Ta penapaTuBHI BJIACTUBOCTI, CIPHsIE 3MEHIIIEHHIO 3aMajbHUX MPOSBIB, HOpMaTizallii
MOPQOJIOTIYHOI CTPYKTYpPH WIKIPH Ta CTUMYJISLII pPEreHepaToOpHUX MpPOLECIB, IO
OOTpYHTOBY€E TEPCHEKTUBHICTh HOTO MOAANBINOr0 (HapMaKoJIOTIYHOTO BUBYCHHS Ta
BUKOPUCTAHHS Y Teparnii T[pUOKOBUX YpasKeHb LIKIPH.
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Abstract

Coronavirus disease (COVID-19) and tuberculosis are infectious diseases that
primarily affect the respiratory system and remain significant global public health
challenges. The COVID-19 pandemic has had a considerable impact on tuberculosis
detection, diagnosis, and treatment worldwide. Although both diseases share several
clinical manifestations, they differ significantly in terms of causative agents,
transmission, disease progression, diagnostic approaches, and treatment strategies. This
article analyzes the similarities and differences between COVID-19 and tuberculosis
based on scientific literature and discusses their impact on global healthcare systems.

Keywords: COVID-19, SARS-CoV-2, tuberculosis, Mycobacterium
tuberculosis, diagnosis, epidemiology, respiratory diseases.
Relevance

The COVID-19 pandemic placed enormous pressure on healthcare systems
worldwide and significantly affected tuberculosis control programs. According to the
World Health Organization (WHO), the pandemic resulted in a decline in TB case
detection and delayed diagnosis and treatment for many patients. Furthermore, the
similarity of clinical symptoms and respiratory transmission made the differential
diagnosis of COVID-19 and tuberculosis more challenging. Therefore, understanding
the similarities and differences between these two infectious diseases is essential for
improving diagnosis, treatment, and prevention.

Objective

To compare the clinical, epidemiological, and diagnostic characteristics of
coronavirus disease (COVID-19) and tuberculosis and to identify their similarities and
differences based on scientific evidence:

-to compare the etiology of COVID-19 and tuberculosis.

-to analyze the modes of transmission of both diseases.

-to identify similarities and differences in their clinical manifestations.

-to compare diagnostic methods.

-to describe prevention and treatment strategies.

-to evaluate the impact of the COVID-19 pandemic on tuberculosis control.
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Research Methods

This study was conducted as a literature review using recent scientific
publications, World Health Organization (WHO) reports, and international clinical
guidelines related to COVID-19 and tuberculosis [1,2]

COVID-19 is caused by the SARS-CoV-2 virus, whereas tuberculosis is caused
by the bacterium Mycobacterium tuberculosis. Both diseases are mainly transmitted
through respiratory droplets and aerosols and primarily affect the lungs [3].

The incubation period for COVID-19 is generally 2-14 days, while tuberculosis
may remain latent or develop over several weeks or months. COVID-19 usually has an
acute onset characterized by fever, cough, sore throat, fatigue, and loss of taste or smell.
In contrast, tuberculosis develops gradually and is characterized by persistent cough
lasting more than two weeks, night sweats, weight loss, prolonged fever, and
sometimes hemoptysis [4,5].

Diagnostic approaches also differ. COVID-19 is commonly diagnosed using
reverse transcription polymerase chain reaction (RT-PCR), rapid antigen tests, and
chest computed tomography (CT). Tuberculosis is diagnosed using sputum smear
microscopy, GeneXpert MTB/RIF testing, mycobacterial culture, chest radiography,
and computed tomography [6,7].

Treatment strategies vary considerably. COVID-19 management mainly involves
antiviral medications, supportive care, and symptomatic treatment depending on disease
severity. Tuberculosis requires long-term combination antibiotic therapy for at least six months,
while drug-resistant tuberculosis requires more prolonged and complex treatment [8].

Research Results

The literature review demonstrated several similarities between COVID-19 and
tuberculosis: both diseases primarily affect the respiratory system; they sharecommon
symptoms such as cough, fever, and fatigue; both are transmitted through the air;
both can cause inflammatory changes in lung tissue; both represent major global public
health concerns.

The main differences include:

-COVID-19 is caused by a virus, whereas tuberculosis is caused by a bacterium.

-COVID-19 usually presents as an acute illness, while tuberculosis has a chronic course.

-Tuberculosis treatment lasts several months, whereas COVID-19 usually
resolves within weeks.

-COVID-19 spreads rapidly within populations, while tuberculosis generally
spreads more slowly.

-Diagnostic methods and treatment protocols differ substantially.

The COVID-19 pandemic also disrupted tuberculosis services worldwide, leading
to delayed diagnosis, interrupted treatment, and an increased risk of multidrug-resistant
tuberculosis (MDR-TB). These findings emphasize the importance of maintaining
effective tuberculosis control programs during future public health emergencies.

Conclusion

Although COVID-19 and tuberculosis share several clinical characteristics, they
differ significantly in etiology, pathogenesis, diagnosis, and treatment. Accurate
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differential diagnosis is essential for timely treatment and improved patient outcomes.
The COVID-19 pandemic highlighted the importance of strengthening infectious
disease surveillance systems, expanding molecular diagnostic technologies, and
integrating digital health innovations into routine clinical practice to improve
preparedness for future outbreaks.

References
1. World Health Organization. Global Tuberculosis Report 2025. Geneva: WHO; 2025.
2. World Health Organization. Coronavirus Disease (COVID-19): Clinical
Management and Prevention. Geneva: WHO; 2024.
3. Centers for Disease Control and Prevention (CDC). Tuberculosis (TB). Atlanta:
CDC; 2024.
4.  Centers for Disease Control and Prevention (CDC). COVID-19. Atlanta: CDC; 2024.
5. Pai M., Kasaeva T., Swaminathan S. COVID-19’s devastating effect on
tuberculosis care. The Lancet Global Health. 2022.
6. Tadolini M., etal. Active tuberculosis, sequelae and COVID-19 co-infection: first
cohort of 49 cases. European Respiratory Journal. 2020.
7. The Lancet Respiratory Medicine. Tuberculosis and COVID-19: current
challenges and future perspectives. 2023.
8. Ministry of Health of the Republic of Kazakhstan. Clinical Protocol for the
Diagnosis and Treatment of Tuberculosis. Astana; 2024.

DOI 10.70286/EOSS-13.07.2026.019.296-300

LIFESTYLE MEDICINE IN RHEUMATOLOGY: THE
ROLE OF DIET AND EXERCISE IN MANAGING
CHRONIC INFLAMMATION

Zhexenbek Nurlan

7th Year internship student
Kenzhenova Zarina

7th Year internship student
Berdimurat Olzhas

7th Year internship student
Department of General Medicine
Medical University, Kazakhstan

Abstract

Chronic rheumatologic disorders are severe conditions. They include rheumatoid
arthritis, lupus, and ankylosing spondylitis. These diseases have clear characteristics.
They cause persistent systemic inflammation. They also lead to progressive joint
destruction.
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Pharmacological interventions are crucial. Disease-modifying antirheumatic
drugs are widely used. Biologics also remain the primary line of treatment. However,
medications alone are not always enough. Achieving complete remission is often
difficult. Managing secondary complications also requires a broader approach. A
comprehensive strategy is necessary for success.

Lifestyle medicine is gaining rapid recognition. It is now seen as a vital approach.
This method serves as an evidence-based adjunct therapy. It possesses a unique
capability. It directly influences underlying physiological pathways. Ultimately, it
helps alter the mechanisms of autoimmune conditions.

Materials and methods

In compiling this review, 8 core publications from international databases
(PubMed, Google Scholar, Web of Science) were analyzed. The materials included
clinical trials, systematic reviews, and guidelines focused on the pathophysiology and
non-pharmacological management of inflammation in rheumatic diseases.

Keywords: rheumatology, lifestyle medicine, chronic inflammation, anti-
inflammatory diet, exercise therapy, myokines.

Introduction

Rheumatology traditionally relies on pharmacological interventions. Doctors
frequently use disease-modifying antirheumatic drugs and biologics. These
medications help manage autoimmune and inflammatory conditions. Such conditions
include rheumatoid arthritis, lupus, and ankylosing spondylitis [1].

Medication clearly remains the cornerstone of treatment. However, recent
evidence highlights a new perspective. Lifestyle medicine shows a profound impact on
patient care. It is now considered an essential adjunct therapy [2].

Chronic systemic inflammation drives severe pain in patients. It also causes
progressive tissue damage. Interestingly, this inflammation is highly sensitive to
external influences. Environmental and behavioral factors play a huge role [3].

Diet and physical exercise stand out among these factors. They act as powerful,
non-pharmacological tools. They can effectively modulate immune responses.
Furthermore, they reduce systemic inflammation. Ultimately, these habits significantly
improve the patient's quality of life.

The anti-inflammatory potential of nutrition. Dietary choices play a pivotal role
in health. They can actively fuel chronic inflammation. Alternatively, they can help
dampen it.

The gut-joint axis describes a vital connection. It is the bidirectional
communication between the gut microbiota and the skeletal system. This axis suggests
that dietary patterns have a direct impact. They alter intestinal permeability. They also
affect systemic immune activation [4].

In rheumatology, one specific diet stands out. The Mediterranean diet is widely
considered the gold standard. It is a premier lifestyle nutritional therapy. This diet is
rich in monounsaturated fats from olive oil. It contains high amounts of antioxidants
from colorful vegetables. It also provides omega-3 fatty acids from fatty fish.
Consequently, this diet actively suppresses pro-inflammatory pathways.
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Specifically, omega-3 fatty acids are highly effective. They compete directly with
arachidonic acid. This process reduces the production of inflammatory eicosanoids. As
a result, it effectively lowers key systemic markers. These markers include C-reactive
protein and tumor necrosis factor-alpha [5].

The opposite is also true. Unhealthy diets pose a major risk. Diets high in ultra-
processed foods trigger negative reactions. Refined sugars and saturated fats cause
metabolic endotoxemia. These ingredients ultimately exacerbate joint pain. Therefore,
nutritional intervention has a deep purpose. It is not merely about weight management.
Instead, it is a direct biomolecular strategy. It works effectively to alter the entire
inflammatory cascade.

Physical exercise: a natural immunomodulator. For decades, medical advice was
very different. Patients with rheumatologic diseases were advised to rest. They did this
to protect their joints. Modern rheumatology has completely reversed this old
paradigm. Experts now establish regular exercise as an absolute necessity [6].

Physical inactivity is highly dangerous. It actively promotes a pro-inflammatory
state. In contrast, muscular contraction works beautifully. It acts as a localized anti-
inflammatory event. It also provides systemic anti-inflammatory benefits.

During exercise, skeletal muscles are highly active. They release specialized
proteins called myokines. Interleukin-6 (IL-6) is a particularly important myokine. This
protein induces an increase in anti-inflammatory cytokines. Examples include IL-10
and IL-1ra. Simultaneously, it works to inhibit TNF-\alpha production [7].

Tailored physical activity requires a good balance. It should combine low-impact
aerobic exercises with progressive resistance training. This approach offers multiple
critical benefits:

Reduces Joint Stiffness. Exercise enhances the circulation of synovial fluid. This
process provides essential nutrients to joint cartilage.

Combats Muscle Atrophy. Chronic inflammation causes severe muscle wasting.
This condition is known as rheumatoid cachexia. Exercise successfully counters this
issue. It builds muscle mass and restores physical strength.

Improves cardiovascular health. Chronic systemic inflammation creates high
cardiovascular risks. Regular activity successfully mitigates these dangerous risks [6].

Synergistic effects and clinical implications. Targeted nutrition and consistent
physical activity must go together. When combined, they create a powerful synergistic
effect.

Obesity remains a major confounding factor in rheumatology. This is because
adipose tissue is not passive. It acts as an active endocrine organ. It constantly secretes
pro-inflammatory adipokines. Examples include leptin and adipsin. These substances
actively worsen joint destruction. They also reduce the overall efficacy of modern
biologic therapies [8].

Lifestyle medicine provides a direct solution. It directly targets this dangerous,
adipose-driven inflammation. This approach systematically lowers the overall
inflammatory burden. As a result, patients often report decreased pain scores. They
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also experience much less fatigue. Furthermore, they show less reliance on high-dose
corticosteroids. Ultimately, this helps them avoid severe, long-term drug side effects.

Results and Discussion:

1. Nutrition and gut health. Anti-inflammatory diets, like the Mediterranean diet,
regulate the gut-joint axis. Omega-3 fatty acids directly suppress systemic markers like
CRP and TNF-\alpha. Conversely, refined sugars and processed foods increase gut
permeability, allowing toxins to trigger and worsen joint inflammation.

2. Exercise benefits. Physical activity serves as an immunomodulatory therapy.
Muscular contractions release myokines, notably interleukin-6 (IL-6), which stimulate
anti-inflammatory cytokines (IL-10) and inhibit pro-inflammatory pathways. This
reverses muscle wasting and lowers cardiovascular risks.

3. Clinical synergy. Obesity accelerates joint damage because adipose tissue
secretes pro-inflammatory adipokines that lower drug efficacy. Combining a targeted
diet with regular exercise shrinks these fat reserves, dampening the inflammatory
cascade to reduce pain, fatigue, and reliance on medications.

Conclusion

Lifestyle medicine is no longer just an alternative option. It is an indispensable
part of comprehensive rheumatologic care. Optimizing diet through anti-inflammatory
nutrition directly reduces systemic inflammation. At the same time, structured, low-
Impact exercise programs interfere with cellular inflammatory mechanisms. These two
approaches work perfectly together. Clinicians must integrate these evidence-based
strategies alongside standard medications. This approach empowers patients to take
control of their health. They can move far beyond passive symptom management.
Ultimately, lifestyle changes help patients actively drive their own long-term remission
and physical well-being.
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