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SECTION 1.
ECONOMIC THEORY, MACRO- AND REGIONAL ECONOMY

DOI 10.36074/logos-19.06.2026.001

MEXAHI3MU 3ABE3MNEYEHHA
CTPYKTYPOYTBOPIOIOYOI ®YHKLUIT LUDPPOBUX
TEXHOJNIOI M 9K ONOPU BOEHHO-NMOBOEHHOIO
EKOHOMIYHOIO PO3BUTKY

AHeHKoBa IpuHa lMeopriiBHa'

1. DOKTOP EKOHOMIYHUX HayK

[lepxaBHa yCTaHOBa «IHCTUTYT @KOHOMIKM Ta rPOrHO3yBaHHS
HavjioHarnbHOI akanemii Hayk YKkpaiHm», YKPAIHA

ORCID ID: 0000-0002-7007-4481

B yMoBax BOEHHWX BUKAMKIB Ta MOBOEHHOIO BIOHOBAEHHS EKOHOMIKM
LndpoBi TexHoMorii HabyBalTb 3HAYEHHSA HE NMLLE IHCTPYMEHTY MoaepHi3aLii, a
dyHOaAMEHTaNbHOI CTPYKTYPOYTBOPIOOYOI OCHOBM EKOHOMIYHOIO PO3BUTKY. X posb
nonarae y 3abe3nedyeHHi CTIMKOCTI GYHKLIOHYBAaHHA FOCMOOAPCbKUX CUCTEM,
MPUCKOPEHHI npoueciB BigdynoBW, iHTerpaLii eKOHOMIYHMX CyO'eKTiB y HOBI
MaHulorM gogaHoi BapTocTi Ta POPMyBaHHI KOHKYPEHTOCMPOMOXHOI LIMGPOBOI
E€KOHOMIKMW.

CTpyKTypoyTBOptotova GYHKLIA LMPPOBUX TEXHOMONIN peani3yeTbca yvepes3
CYKYMHICTb B3aEMOMOB'A3aHMX MexXaHi3MiB, aKi 3abe3nedyoTb GopMyBaHHSA HOBOI
APXITEKTYPU E€KOHOMIYHUX BIOHOCWH, adanToBaHOI OO0 YMOB BOEHHMX PU3UKIB i
noTpe® MOBOEHHOro BiAHOBNEHHA. [1poBedeHWM aHani3, y3arallbHeHHAa Ta
cucTeMaTM3aliad HayKOBMX HampauloBaHb 3 MUTaHb LMOPOBOI TpaHchopMaLli
YKpaiHM B yYMOBax BiMMHW Ta MOBOEHHOIO BiAHOBMAEHHS [1-4], woao diHaHCOBUX Ta
IHCTUTYLIMHUX MEXaHI3MIB pPeKOHCTpYKUii [5-10], @ TakoX CTOCOBHO LWMPPOBUX
NaHuoriB gogaHoi BapTocTi Ta IHaycTpii 4.0 [11-13], 4O3BONUMIN BUOKPEMUTU TaKi
OCHOBHIi MeXxaHi3MM 3abe3nedyeHHs CTPYKTYPOYTBOPIOOUOI GYHKLUIT LMNPPOoBMX
TEXHOMOTIN:

1L IHCTUTYLLIMHO-OpPraHi3aLUiHNI MeXaHi3M

[JaHunn  MexaHiaM nepenbadae CTBOPEHHA  HOPMATUBHO-MPABOBOIO,
OpraHisauivMHOro Ta YMpPaBMiHCbKOro cepenoBuMilla Anaa PO3BUTKY UMDPOBOI
E€KOHOMIKM. Noro OCHOBHUMW CKNagoBUMK € GOPMYBaHHSA OepPXaBHOI MOMITUKM

All rights reserved | CC BY-SA 4.0 www. logos-science.com 12
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SECTION 1.
ECONOMIC THEORY, MACRO- AND REGIONAL ECONOMY

LMPpoBOi TpaHchopMaLlii; po3pobneHHa LMPPOBMX CTpaTeriv BioOyooBM perioHiB
Ta ranysemn; BNPOBaOYKEHHSA eIeKTPOHHOIo ypaayBaHHA Ta LMPPOBUX OEPKABHUX
CepBiCiB; FApMOHIi3alisg HauioHaNbHUX LUMPPOBUX CTaHOAPTIB i3 Mi>XHApPOOHMMU
BMMOraMm; PO3BUTOK MEXAHI3MIB OePXXaBHO-MPUBATHOINO MapTHepcTBa y codepi
UNPPOBOI IHOPACTPYKTYPU. Y BOEHHUW Ta MOBOEHHWMM MNepioan Len MeXaHi3M
3abe3nedye KoopAOMHaALIitO pecypciB Oep»aBu, 6i3Hecy Ta rpoMagaHCbKOro
CycninbcTBa ANgA peani3aLii MacluTabHMX NPorpamM eKoOHOMIYHOIo BigHOBMEHHS.

2. IHOPACTPYKTYPHO-TEXHOMOMIYHUIN MEXAHI3M

OCHOBOI CTPYKTYPHUX 3MIiH BUWUCTYMaE pPO3BUTOK Cy4acHOi LUMNPPOBOI
iIHbpPaCTPYKTYpU, 9Ka 3abe3nevye 6e3nepepBHiICTb EKOHOMIYHMX MPOLECIB HaBITb
38 YMOB OI3BUYHUX pPyWMHYBaHb. [1O0 MOro KAIOUYOBUX €1eMEHTIB HanexaTb:
LIMPOKOCMYIOBMIM OOCTYM OO0 IHTepHeTy; XMapHi obymcneHHAa Ta gaTa-ueHTpw;
Mepexi 3B'aA3Ky HOBOIo MOKOIHHSA;, cUucTeMmM KibepdisnyHoi B3aeMofii; TexHonorii
IHTepHeTy peden; uMdbpoBi NNaTopPMIM YNPaBNiHHA BUPOOHULTBOM Ta TOMICTUKOLO.
PO3BUTOK LMPPOBOI iHOPACTPYKTYPW CTBOPKE TEXHOMOrMYHY OCHOBY A4
WBWMOKOrO BIOHOBNEHHA BUMPOOHUUKMX TMOTY)KHOCTEN, iHTerpauii 6i3Hecy Yy
rno6anbHi PUHKKM Ta MiABULLEHHA €KOHOMIYHOI CTIMKOCTI.

3. IHpopMaLINHO-aHANITUYHNI MEXaHI3M

Y cy4acHin UMb poBin eKOHOMILL AaHi BUCTyMNatoTb CTpaTeriyHMM BUPOOHUY M
pecypcoM. BHacnigoK po3BUTKY LUTYYHOrO iHTENEeKTY 3HAaYEeHHSA AKOCTI AaHMX Ta iX
MNigrotoBkK 6yne 3pocTaTv Yy Hanbnm»kdyoMy MambyTHbOMY. TOMYy 0CO6/MBOro
3HayeHHa HabyBatoTb 36ip, 06pobKa, aHanis Ta BMKOPUCTaAHHSA iHdopMauii ona
NPUNHATTA YNPaBniHCbKUX pilleHb. OCHOBHUMW CKNaAOBMMUM LIbOFO MEXaHI3MYy €
TexHonorii Big Data; cuctemMu 6isHec-aHaniTUKKU; LUTYYHUIN iIHTENEeKT Ta MallnHHe
HaBYaHHS, UMDPOBI OBIMHUKM BUPOOHUYMX CUCTEM; CUCTEMMU MPOrHO3yBaHHA
PU3MKIB Ta CLEeHapHOro MogentoBaHHA. B ymMoBax BiMHKM iHOOPMaALLIMHO-
aHaANITUYHMIA MexaHi3M [O03BOMFE OMepaTVMBHO pearyBaTh Ha 3MiHWM MOnuTY,
nepeboi B MNoCTayaHHi, MOFICTUYHI PU3MKKM Ta iHWI 30BHIWHI BUKIUKK,
3abe3neuvyoym afanTUMBHICTb NaHLIOMB 404aHOi BapTOCTI.

4. IHHOBALLIMHO-IHBECTULLIMHUN MEXAHI3M

NoBOEHHE eKOHOMIYHe BIiOHOBMEHHA HeMoX/mBe 6Ge3  aKTuBizauii
IHHOBALIMHOI AOI9NbHOCTI Ta 3a/lyd4eHHs IiHBeCcTUUiN Yy UMPPOBi TEXHOMOTrII.
IHHOBALIMHO-IHBECTULLIMHMM  MEXaAHI3M OXOM/EKE CTUMY/OBAHHA LMPPOBMX
CTapTaniB; PO3BUTOK TEXHOMOrMYHMX KNacTepiB Ta iHOYCTpianbHUX MNApPKIB;
diHaHCyBaHHA Oocnig)KeHb | pPo3poboK;, BMNPOBaIyKEHHA MporpamM LMPPOoBOi
MoOepHi3aLUii MianpUMEMCTB; MIATPUMKY BEHUYYPHOro iHBecCcTyBaHHA. Lundposi
iIHHOBaLLii CTBOPIOKOTb HOBI AyKepena 0oAaHOI BapTOCTi, CNpMaoTb AgmBepcudikaLii
E€KOHOMIKM Ta MiABULLYOTb il KOHKYPEHTOCMPOMOXXHICTb Ha CBITOBMX PUHKAX.
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5. MexaHi3M LindpoBoi iHTerpaLlii JaHLKOrB 00OaHOI BAPTOCTI

OOHUM i3 KITIOYOBKX MEXaHI3MIiB CTPYKTYPOYTBOPEHHSA € LindpoBe 06'egHaHHSA
BCiX YYaCHUKIB €KOHOMIUHOI AiANbHOCTI B €0uHI MepexeBi ekocmcteMu. Moro
peanizauia nepenbadac iHTErpaLito NocTtadvyanbHUKIB, BUPOOHMKIB, NOFMICTUYHUX
ornepaTtopiB i CMNoXXuBadiB;, BUMKOPUCTaHHA UMPPOBMX MnaTGopM B3aeEMOLii;
aBTOMATM30BaHMM OOMIH OaHMMKU MK ydacHuKamum J10OB; cuMHXpOHi3auito
BUPOOHUYMX | MOFICTUYHMX MPOLECIB, @ TAKOXX GOPMYBaHHA LMPPOBMX EKOCUCTEM
cniBnpaui. Y pe3ynbtaTi MNigBULLYETbLCA MPO30PICTb E€KOHOMIYHMX MPOLECIB,
CKOPOYYIOTbCA TPaH3aKLIiMHI BUTPATM Ta 3abe3nedyeTbCca CTiMKICTb MaHLtoriB
MOCTa4YaHHSA B YMOBAX KPM30BUX ABULL,

6. MexaHi3M 3abe3neyeHHa EKOHOMIYHOI CTIMKOCTI Ta 6e3neku

B ymoBax BiMHWM 0coBnMBOro 3HayeHHA HabyBae 3abe3nedyeHHda
6e3nepepBHOCTI GYHKLIOHYBaHHSA LUMDPOBUX CUCTEM. [JaHUM MeXaHI3M OXOM/toE
Kibepbe3sneky UMDPOBOI IHPPACTPYKTYPU; 3aXMUCT KPUTUUYHUX iHPOPMALLIMHKX
CUCTEM; pe3epBYBaHHA OaHUX Ta XMapHi cepBicy; yNpPaBAiHHA UMPPOBUMU
puv3nKaMy; 3abesnedyeHHs GesnepepBHOCTI 6isHec-npoueciB. PopMyBaHHSA
3axXMLLEHOIO UMDPOBOro cepenoBumLLa CTBOPIOE HeOOXiOAHI YMOBMK ONda CTabiNbHOI
POBOTY EKOHOMIKM Mig Yac BOEHHUX AN Ta B MpoLeCci MOBOEHHOI PEKOHCTPYKLL.

7. MexaHi3M undpoBoi TpaHchopMaLlii OCLKOro KaniTaay Ta OCBITH

CTPYKTYPHIi 3MiHU B eKOHOMILLi HEMOXXMBI 6€3 PO3BUTKY /THOACbKOro Kanitany,
30aTHOro edbeKTMBHO BMKOPUCTOBYBaATK LMD POBi TexHoMorii. OCHOBHUMKM NaHKaMM
O0aHOMO MexaHi3My € pPO3BUTOK UMPPOBUX KOMMETEHTHOCTEM HACENEeHHS;
nigaroToBka daxiBLuiB 4149 LUMdpPOBOi EKOHOMIKK; NepenigroToBKa NpaLuiBHMKIB A4
HOBUX LUMNPPOBUX Mpodecin;, NiaTPMMKa LUMPPOBOro MiANPUMEMHUMLTBAE, @ TakKOX
dopMyBaHHA KynbTypW IHHOBALIMHOIO pPO3BUTKY. JIIOOCbKMW KaniTan CTae
KMTHOYOBUM HaKTOPOM YCMILHOI LUMPPOBOI PEKOHCTPYKLLI Ta AO0BroCTPOKOBOIO
€KOHOMIYHOTIO 3POCTaHHS.

BUCHOBKU. TaKMM UKMHOM, CTPYKTypoyTBOptotoda OGyHKLIA UndpoBUMX
TEXHOMNOTIN Y BOEHHO-MOBOEHHOMY €KOHOMIYHOMY PO3BUTKY peanisyeTbca vepes3
KOMM/IEKC B3AaEMOOOMOBHIOIUMX MEXaHi3MiB: IHCTUTYLIMHO-OpPraHi3auinHunnm,
IHPPACTPYKTYPHO-TEXHONOTIYHMK, iHDOPMaLUIMHO-aHANITUYHMK,  IHHOBALLiIMHO-
IHBECTULLIMHUM, [HTerpauinHumM, 6e3neKkoBUM Ta KagpoBWNM. IX cninbHa aig
3abe3neuye dopMyBaHHA HOBOI LIMPPOBOI apXiTEKTYPU €KOHOMIKK, MigBULLEHHS
CTIMKOCTI NMaHutoriB godaHoi BapTOCTi, MPUCKOREHHA MPOLLeCciB BiAHOBMAEHHSA Ta
CTBOPEHHA MepegyMoB [O19  OOBFOCTPOKOBOIO  KOHKYPEHTOCMPOMOXHOMO
PO3BUTKY OEPXaBW. Y LLbOMY KOHTEKCTI UMPPOBI TEXHONOTIT BUCTYMNAOTb HE NnLie
IHCTPYMEHTOM MofepHi3alii, a CcUCTeMOYTBOPIOOYOK MNaTopmMoto nobyaoBm
€KOHOMIiKMN MabyTHLOTO.
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TIHbOBUUM OBIIr NPOAYKLUII TBAPUHHULTBA
AK BAP’EP N9 NIABULLEHHSA Tl AKOCTI TA
PUHKOBOI O OBIPU

Fa6bpensaH AHApIn IOpinoBuy'

1. nokTop dinocodii B ranysi MpaBa, NPoBIgHWUM NapTHepP
AnBokatcbke 6ropo «Onera [MuannyeHka», YKPAIHA

MpoayKLuia TBAPMHHMLTBA MAaE BaXX/IMBE 3HAYEHHA 0719 arpapHOro cekTopy
YKpaiHW, OCKiNbkM 6Ge3nocepedHbO MOB'A3aHa 3 MPOOOBOMbYOLD  HGe3MeKoto,
CTabINbHICTIO BHYTPILWHBOIO PUHKY, PO3BUTKOM MepepobKkn, 3amHATICTIO Y
CINbCbKMX  TEPUTOPIAX Ta  EeKCNOPTHUMU  MOXIMBOCTAMM  OeprkaBu. i
KOHKYPEHTOCMPOMOXHICTb 3aMeXXMTb He NuLle Bifg 06CcariB BUPOOHMLITBA YK PIBHSA
LiH, @ M BiO AKOCTi, 6€3Ne4YHOCTi, NiATBEPOXKEHOro MOXOmKeHHd, CcTabinbHOCTI
MocTadaHHgA, penyTalii BUpobHMKa Ta OOBipKM 3 BOKY CNOXKMBaUiB, NepepobHUKIB,
TOProBenbHUX MepeX i 30BHIiLLHIX NapTHepiB. CaMe ToMy TiHbOBUM 0b6Ir MpoayKLii
TBAPMHHMLUTBA HE MOXXHa pPOo3rnagaTv nuuwe aKk dickanbHy abo CTaTUCTUYUHY
npobnemy. BiH cTBoptoe Gap’epun ANg NigBULLEHHA AKOCTI MPoayKLii, opMyBaHHA
MPO30PUX PUHKOBUX 3B'A3KIB | PO3BUTKY JOOPOCOBICHOIO NiAMNPUEMHULTBA.

TiHbOBMI 06Ir npoayKuii TBAPUHHULTBA OXOM/IIOE TMPAKTUKK, 33 AKUX
BUPOOHULITBO, 3akyniBngd, 36epiraHHda, TpPaHCNoOpTyBaHHA, Nepepobka abo
peanizauiga npoaykuii MOBHICTIO YK YACTKOBO BiObOyBalOTbCA MO3a HaNeXHUM
O6/IKOM, KOHTPOSEM | JOKYMEHTaNbHUM MiATBEPOXKEHHAM. MOeTbcs He nuLie npo
MPWXOBYBaHHSA OOXOA4iB abo HecnnaTy NoAaTKiB, a M MPO HEMNpPO30ope MOXOAXKEHHSA
npoaykKLuii, HeodIUiMHI  PO3PaxyHKKM,  3aHWMWKEHHa  daKTUUYHUX  0obcAaris,
BUKOPUCTaHHA HedopManbHUX KaHaniB 36yTy, cnabky MpocTeXKyBaHiCTb i
BiICYTHICTb MOBHOI iHPopMaLii NpPo BUPOOHKMKA, YMOBM BUPOOHMLTBA Ta AKICHI
XapaKTePUCTUKKM TOBapYy. Y TakMX YMOBax PUHOK MOXXe OTpUMYyBaTK AelueBluy abo
3pYUHILLY ON9 OKPeMMX MocepedHumKIiB MpoayKLito, ane BTpadae OOCTOBIPHICTD,
nepenbadyBaHIiCTb i AOBIPY.

[na npoayKuii TBAPMHHOMO MOXOOXEHHSA MUTAaHHA MPOCTEXXYBAHOCTI Ma€
MPUHUMMNOBE 3HAYeHHA. MOMoKo, M'Aco, amua Ta iHWI NpoayKTW UIEl rpynn €
YYTINBUMK 00 YMOB YTPUMAHHSA TBapPUH, BETEPMHAPHOIO CynpoBoay, CaHITapHOro
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KOHTPOSO, TEMMEPATYPHOro pexXmMmy, CTPOKIiB 36epiraHHga, TpaHCMNopTyBaHHA i
nepepobKM. AKLO OKPEMIi NaHKKM LbOro MaHLora 3aamLatoTbCa B TiHi, CMOXMBaY
abo nepepobHUK He Mae [OOoCTaTHIX rapaHTin woaoo 6e3neYyHoCTi, AaKOCTi Ta
NOXOMKEeHHA npoaykKLuii. 3akoH YKpaiHM «[1po OCHOBHI MPUHLMMAM Ta BUMOIM O0
6e3MeyHOCTi Ta SKOCTI XapyoBWX MNPOLYKTIB» Big 23121997 p. N2 771/97-BP
BCTAQHOB/IOE, WO ONnepatopm PUHKY BIOAMNOBIAAKTb 33 BWMKOHAHHA BWMOr
3aKOHOOABCTBa MPO 6e3MNeYHICTb Ta OKPEMI MOKA3HWMKM AKOCTi XapyYOBUX MPOLYKTIB
Yy Meyax [OianbHOCTI, 9Ky BOHW 3aiMcHIoOTb (4. 1 cT. 20). o ixHiXx 0b6oB'A3KiB
HaneXmTb, 30KpeMa, 3abe3neyeHHa JOTPUMAHHS FIFIEHIYHMX BUMOTI OO0 Xap40BMX
NPOAOYKTIB Ha BCIiX CTafdiax ix BUPOOHMLUTBA Ta 0biry (n.14. 2 cT. 20), 3acToCcyBaHH4A
MOCTIMHO [Lito4MX npouenyp, 3aCHOBaHWMX Ha MPUMHUMMAX CUCTEMU aHanily
Hebe3neuHnx aKTopiB Ta KOHTPOMO Y KPUTUYHMX TouyKax (M. 2 4. 2 cT. 20),
OTPMMaHHS eKcnyaTauiMHOro JO3BOJy Ta PeeCcTpaLlis MOTYyXKHOCTEN Yy BMMaaKax,
nepenbadyeHUx 3akoHoM (MM. 3, 4 4. 2 cT. 20), a TakoX 3abe3rnedyeHHda
MPOCTEXXYBAHOCTI Ta HadaHHSA iHpopMaLlii, NnepenbadeHoi CT. 22 Lboro 3akoHy (M. 6
4.2 cT. 20) [12].

3MICT MNPOCTEXXYBAHOCTI KOHKPETM30BAHO Yy CT. 22 3aKoHy YKpaiHu «[1po
OCHOBHI MPUHLUMMNU Ta BUMOIrM 0O 6e3MeYHOCTi Ta AKOCTI Xap4oBMX MPOLYKTiB».
BoHa Mae 3abe3nedyBaTrCa onepaTopaMm PUHKY Ha BCiX CTagiax BUPOOHMLTBA Ta
obiry xap4yoBMX MPOAYKTIB, TBAPWUH, NMPU3HAYEHUX ONF9 BUPOOHMLTBA XapyoBMX
NpoayKTiB, abo peyoBMH, LLO NPU3HAYEHI ONF BKTIOYEHHS Y OUiKYETbCS, LLIO BOHMU
OyOyTb BKOYEHI 00 XapyoBMX MPoayKTiB (4. 1 CT. 22). OnepaTtopu PUHKY MOBUHHI
MaTU MOXMBICTb iAeHTUDIKYBATU IHLWLMX ONepaTopiB, AKi NOCTavatoTb iM BiAMOBIOHI
Xap4yoBi MPOOYKTW, TBApPUH abo PevYOBMHMK, a TaKOXX OMepaTopiB, AKMM BOHM
mocTayvatoTbCa (4. 2 CT. 22), 3anpoBafyKyBaTW CUCTEMM Ta Mpouenypw Ans
cucTeMaTm3auii Takoi iHpopMaLii | HagaBaTW ii HA BUMOIY KOMMETEHTHOIO OpraHy
(4. 3 cT. 22). Ona npoaykKLii TBAPUHHOIO MOXOMXKEHHA 3aKOH OKpeMo Mnepenbadac
HagaHHSA iHPOopPMaLii PO Ha3BY Ta iAEHTUOIKALIMHI BIOOMOCTI Xap40oBOro NpoaykKTy,
moro obcar abo KinbKiCTb, MOTYXXHICTb, 3 AKOI BiH MOCTAa4Ya€EeTbCs, onepaTopa PUHKY,
MOTYXXHICTb, 00 AKOI BiH MOCTa4aeTbCs, NapTito abo BaHTaXkKHY MapTito, a TaKoX AaTy
BionMpaBneHHa (4. 5 cT. 22) [12]. Omke, neranbHUIM obir NpoayKLii TBApPUHHULITBA
nepenbayae He nuwe npoaaXk ToBapy, a M MOX/IUBICTb OOKYMEHTaNbHO
BCTAaHOBUTU MOro MOXOOXEHHS, yH4aCHMKIB NaHLUtora noctadaHHa, obcar, napTito Ta
HanpPaMm pyxy Ha puHKy. CaMe ToMy TiHbOBUM 0O6Ir Takoi MPOoaYKLLi CTBOPIOE PU3MK
He TiNbKM ONF NoOaTKOBOI MPO30POCTi, @ ¥ A9 KOHTPOMto 6e3neYHOoCTi, AKOCTi Ta
BiAMOBIOANbHOCTI ONepaTopiB PUHKY.

Po3pumB Takoro iHpopMaLiMHOMO MaHutora € ogHMM i3 FONOBHUX PU3UKIB
TiHbOBOro ob6iry. 9KLIO MpoAyKLia npoxoauTb 4yepe3 HedbopMasnbHi 3aKynisni,
HEeMnpPo30pmX MocepenHnKiB abo HeodiliMHI KaHanu peanisauii, ii moxomXeHHA
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cknafgHiwe nigorBepanTu. Lle nocnabntoe KOHTPOMb SKOCTI, yCKNaAHIOE pearyBaHHa
Ha MNOPYLUEHHS, 3HMXXYE BIAMOBIOANbHICTb YYaCHMKIB NaHLUtOra nocradaHHa Ta
CTBOPKE YMOBM, 33 FAKMX HEeOOOPOCOBICHUM CyB'eEKT MOXXe 3anuuaTmuca Mnosa
HaNeXXHMM HarnggoM. Y pe3ynbTaTi CTpaXkgatoTb He /ule CroXkmBadi, a W
BUPOOHWKM, 9Ki IHBECTYIOTb Y AKiCTb, OOKYMEHTaNbHE NIATBEPOXKEHHS, CTaHAAPTU
Ta penyTaLiito.

KOHKYPEHTOCMNPOMOXHICTb MPOAYKLUIii TBapMHHMUTBaA GOPMYETbCA 4yepes
MOEOHAHHSA LLIHOBUMX, HAKICHMX, TEXHOMOrMYHMX, OpraHi3auimHMX i PUHKOBKX
YMHHUKKIB [6]. OgHaK TiHbOBMM 0bIr oedopMye Lie CcriBBigHOLWEHHSA. AKLLO YacTuHa
npoaykKuii peanisyerbca 6e3 HanexxHoro obsiky Ta NigTBepaXKeHHS MOXOMKEHHS,
00OPOCOBICHUM BUPOOHUMK OMMHAETLCA B HEPIBHMX YMOBaXx. BiH Hece BUTpaTK Ha
BeTEPUHAPHUIN CcynpoBig, obniK, cepTudikaLito, OOTPUMAHHSA CaHITaPHUX HOPM,
HanexxHe 36epiraHHAa | TPAHCNOPTYBaHHA, TOAI AK TIHBOBMI YYaCHUK MOXKE YHUKATU
YaCTMHUM UMX BUTPAT. YHACNIOOK LbOro PUMHOK MOYMHAE BUMHArOpOmKyBaTW He
AKICTb | MPO30PICTb, @ 3AaTHICTb AIATK No3a GopManbHUMKM NpPaBUIaMI.

HeraTMBHUIM BMAMB TiHbOBOro 0OIry MPOABAAETbLCA TaKOX Yy MocnabneHHi
MOTMBALLi [0 NiABULEHHA @AKOCTI. HKLWO npoayKuia 6e3 niaTBepayXeHoro
MOXOOYKEHHA Ta HaNeXHOi MPOCTeXXyBaHOCTI 6e3nepellkogHO MoTpanide Ha
PUHOK, BUPOOHWK BTPAYaE CTUMYN iHBECTYBaTM B TEeXHOMONYHE OHOBMNEHHS,
BETEPUHAPHUIN  KOHTPO/b, MOAEPHi3aLilo BMPOOHMLTBA, MOKPALLEHHS YMOB
YTPUMaHHA TBAapWH | penyTauinHe Mo3uuUioHyBaHHA. MeToamKa  OUiIHKM
KOHKYPEHTOCMPOMOXHOCTI MpoAayKUii TBAaPUHHMLTBA B YMOBAax E€KOHOMIYHUX
BUKMWKIB Nepenbadyac BpaxyBaHHA He NuLLe LiHW, @ M AKICHUX, OpraHi3auimHunX i
cTpaTteriyHux napametpiB [10]. TOMy PUHOK, Y 9KOMY 3Ha4HY pOfb BidirpatTb
Hemnpo3opi KaHanM obiry, GaKTUYHO 3HMKYE 3HAYEHHA TUX YMHHUKIB, AKi MaloTb
3abe3neyyBaTh JOBrOCTPOKOBY KOHKYPEHTOCMPOMOXHICTb.

OcobnmBo 4yTnMBOK [0 LUiei npobnemMy € MonodHa npoaykLuis. i
KOHKYPEHTOCMPOMOXHICTb Ha HaLIOHANIbHOMY i CBITOBOMY PMHKaxX 3aneXuTb Big
CTabiNbHOCTI AKOCTI, BiAMNOBIAHOCTI BMMOram nepepobku, nepenbdadyBaHOCTI
ob6cAriB, MPO30POCTi NOXOOYKEHHS Ta AOBipW A0 NocTaYanbHMKa [8]. AKLLLO YacTuHa
MO/IOKa abo MOJTOYHMX NPOAYKTIB NoTpanfse B obir yepes HedopMasibHi KaHanwu,
Le ycknagHtoe GOpMyBaHHA €OMHUX CTAaHOAPTIB AKOCTi, 3HMIKYE MOXXIMBOCTI
KOHTPO/O Ta MOripLly€e penyTauito pUHKY 3aranoM. [ng 30BHIWHIX MapTHEPIB i
BE/IMKUX TOProBeSIbHUX MEPEeXX BakNMBa He Nule HagBHICTb NpoayKLuii, a 1
nigTBepoyKeHa icTopida il MOXOayKeHHs, BUPOOHULITBA, 36epiraHHa Ta NocTavyaHH4.

PMHKOBa OOBipa € OQHMM i3 KIOYOBMX HeEMaTepiabHUX pecypciB y cdepi
npoayKLii TBapUHHMUTBA. CNOXKMBadi O4dikytoTb 6e3nedHoi Ta akicHOoi npoayKLuii,
nepepobHUKM — CTabiNbHOI CUMPOBUHKM 3 MIATBEPOXKEHUMU XapaKTepPUCTUKAMU,
TOproBesibHi Mepexxi — HagiHMX MnocTadanbHWKIB, a ¢iHAHCOBI yCTaHOBU 1
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iHBeCTopn — Mpo3opoi BisHec-mogeni. TiHbOBUIM O6GIr PYyMHYE Li O4ikyBaHHSA,
OCKIiTbKN CTBOPIOE HEBM3HAYEHICTb LLOAO NOXOOXKEHHS, AKOCTI Ta BiAMOBIAANTbHOCTI.
HaBiTb 9KWO OKpeMunn ToBap GOpManbHO € MNpUOATHUM ONF9 CrOXXUBAHHS,
BiACYTHICTb MPO30pPOro naHukra Moro pyxy 3HUXKYE AOOBIPY OO0 BUMPOOHMUKA,
nocepenHMKa M BiaMOBIOHOrO CErMeHTa PUHKY.

He MeHW BaNMBWMM € BMIMB TiIHbOBOIo 0biry Ha OOPOCOBICHUX YYaCHUKIB
PUHKY. [liONPUWMEMCTBa, $9Ki MNpauUooTb OQILIMHO, 3MYLIEHI KOHKypyBaTM 3
MPOAYKLIED, LLO MOXE MaTKM HWKYY LiHY Yepe3 HenoBHe BigobpaXkeHHa BUTPaAT
abo YHMKHEHHA OKpeMux npouenyp. Mpote npobnemMa nNonarae He TiNbKM B
LLIHOBOMY TUCKY. [106POCOBICHMI BUPOOHUK TaKOXK BTPAYaE YaCTUHY penyTaLinHmnx
nepeBar, 9KWO CMOXKMBay He 3aBXAM MOXe BIAPI3HUTW NeranbHy MpoaykKLito 3
NiaTBEepOYXXEHUM MOXOM)KEHHAM Bid MPOAYKLii, Lo MponLliia 4yepe3 Hemnpo3opi
KaHanu. YHacnigoK LUbOoro pMHOK CTa€E MeHLU YyTIMBMM 00 SGKOCTI, a iHBecTMUii B
MPO30pPICTb | CTaHOAPTU3ALIIO He 3aBXAU OTPUMYKOTb HasleXXHe EKOHOMIiYHe
MOBEPHEHHS.

Ba)knmBYy posb y MOAONaHHI Li€i NpobnemMuy MoXXyTb BifirpaBaTh iHCTPYMEHTMH,
o 3abe3nevyloTb MIATBEPOXKEHHA MOXOOXKEHHS, MPOCTEXXYBAHICTb | BiOKpPUTY
KOMYHiKaLlito 3 PUHKOM. Undposi IHCTPYMEHTU nigBULLEHHS
KOHKYPEHTOCMPOMOXHOCTI MpoayKLii TBAapMHHMUTBA CcnpuaioTb GOpMyBaHHIO
MPO30pIilMX 3B'A3KIB  MiXX BUPOOHMKOM, MNepepobHMKOM, MNpodaBuUeM i
cnoXmeadeM [5]. LLMdppoBi iIHCTPYMEHTU MAPKETUHIY TaKOXX MOXXYTb MOCUIOBATU
PUHKOBE MO3ULLIOHYBAHHSA Fany3en arpapHoOro CeKTopy, OCKifIbKM OatoTb 3MOry
KpaLlle AOHOCUTU iHPOopMaLLito MPO AKICTb, MOXOOXKEHHS Ta NepeBari npoaykuii [7].
Y Mexkax uiei TeMn umdpoBizauia He € CaMOCTIMHUM MNpeaMeToM aHanily, ane
BMCTYMaEe Bak/IMBUM 3aCOOOM OOMeKeHH$ TiHbOBOro obiry yepes nigBuLLEHHSA
MpPO30pPOCTi iHpopMaLl.

BoaoHoyac TeXHONOrIYHI IHCTPYMEHTU He MOXYTb 3aMIiHUTKM  HANEeXXHOoI
€KOHOMIYHOI MOoTMBaUii. HAKWO neranbHUM o0b6Ir He Oae BUPOOHWKY BigYyTHMX
nepeBar, a TiIHbOBI KaHanM 3a/MLatoTbCa MPOCTIWMMKM N OelleBLMMUN, YaCcTUHA
YUYACHUKIB PUHKY M Hagani TsHKiTnuMe 0o HedbopManbHMX MpakKTuK. ToMy npotuais
TiHbOBOMY 06iry npoayKLuii TBapWMHHWLTBA Ma€ MNOEOHYBATU  KOHTPOIb,
MPOCTEXYBAHICTb, PO3BWTOK OpPraHi3oBaHWX KaHamiB  306yTy, MIATPUMKY
A0O0BPOCOBICHUX BUPOOHUKIB | MIOABULLEHHSA CMOXXMBYOi KynbTypW. JleranbHa
NPOoAyKLia MOBMHHA MaTu He nuuie dopManbHMIM CTaTyc, @ M PUHKOBY MNepeBary:
OOCTyrn A0 CTabiNbHUX KOHTPAKTIB, TOProBefbHUX Mepexx, MporpamM MNiaTPUMKK,
diHaHcyBaHHS, cepTudikaLii Ta EKCMOPTHUX MOXX/TUMBOCTEMN.

MiaBULLEHHSA AKOCTI MpoAyKLii TBAPUHHULTBA HEMOXTMBE 6e3 BUTICHEHHS
NPaKTUK, AKi 3HELiHITb AKICTb K KOHKYPEHTHY mMepeBary. 9KWO PUHOK
OPIEHTYETbCA MEepPeBaXHO Ha [OelleBLMN TOBap HEBM3HAYEHOrO MOXOOXKEHHS,
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iIHBECTULIT Yy AKICTb, 6e3NeYHICTb i penyTaLilo CTaloTb MeHL NPMBaGIMBUMK. HKLLO
YK MOKymneLb, NepepobHUK | TOproBesibHa MepexXka HagatoTb NepeBary NpoaykKLii 3
MNiOTBEPIXKEHUM  TMOXOOYKEHHAM, MPO30PUM  BUPOOHMUTBOM | BignoBigHICTIO
CcTaHOapTaM, 0OBPOCOBICHMIN BUPOOHKMK OTPUMYE CTUMYI 00 ModepHi3aLii. Y LboMy
CeHci oeTiHi3auia obiry npoayKuii TBAPUHHULITBA € He NTMLLEe MUTAaHHAM KOHTPOSHO,
a 1 yMoBOK GOPMYBaHHS AKICHO HOBOIO PUHKOBOIO CepefoBMLLA.

CTpaTeriyHi  nmigxoon 0o  3abe3nedyeHHs  KOHKYPEeHTOCMPOMOXHOCTI
YKpPaiHCbKOI MpoaykKLii TBAPUHHMLTBA NepenbadatoTb aganTaLito 4O eKOHOMIYHMX
BUK/MKIB, PO3BUTOK CTIMKMX BUPOOHUYUMX Modenew, niaBULIEHHS aKOCTI Ta
3MiLHEeHHSA No3uuin Ha puHKY [11]. TiHbOBKMK 0BIr cynepeyYnTb i NOTiLLi, OCKINbKMK
MiOTPUMYE KOPOTKOCTPOKOBI CxeMW peanizauii ” nocnabnoe 3HayeHHa
OOBrOCTPOKOBMX IHBECTULIM Y AKICTb. HaTOMICTb Npo30punii 0b6ir CTBOPIOE YMOBU
ana Toro, wo6 6e3MeyHicTb, MOXOOYKEeHHA Ta penyTauia cTanm peanbHUMU
CKMafoBMMU KOHKYPEHTOCMPOMOXHOCTI, a He nnwe GopManbHUMKM BUMOraMu.

OmKe, TiIHbOBUW 06Ir MpoayKLii TBAPUHHMLUTBA € CyTTEBMM bGap'epoM aOngd
MiaBULLEHHA i1 9KOCTI Ta PUHKOBOI O0BipW. BiH YCKNaQHKOE MPOCTEXXYBAHICTb
NpPOoAyKLi, PO3MMBAE BiAMOBIAANbHICTb YYaCHWKIB JaHLOra MocTadaHHs,
nocnabne CTUMynM OO ModepHi3auii, noripwye ymMoBM ONg 00OPOCOBICHUX
BUPOOHWUKIB | 3BHMXKYE [OBiPY CMOXXMBaYiB, MepepobHUKIB, TOProBebHUX MepeX Ta
30BHILLIHIX MapTHepiB. TlogonaHHa uUiei npobneMm noTpebye noeaHaHHS
neranbHoOro o6iry, KOHTPOSMO AKOCTI, NIOTBEPAXKEHHSA MOXOOXKEHHS, MpPO30pUuX
KaHanis 36yTy, LMOPOBUX IHCTPYMEHTIB | PUHKOBUX CTUMYMIB ONS 00O6POCOBICHOI
noBeiHKW. JlMLe 3a TaKMX YMOB MPOAYKLLA TBAPUMHHULTBA 3MOXXE KOHKYPYBaTV He
yepes Henpo30pi KaHanu peanisalii, a Yepe3 akicTb, 6e3MeYHiCTb, CTabiNbHICTb i
0OBIipY.
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Abstract. This article substantiates the concept of financial and digital de-risking of
innovative projects in Ukraine's strategic sectors through the synergy of two original
mechanisms. The [Institute of State Innovation Support (IDIS) is the central financial
mechanism. a revolving fund with standardised verified packages and a differentiated
guarantee deposit reduces the cost of capital, raises the IRR of a typical project from 8-12%
to 14-18%, and delivers a financial multiplier of 3-5x. The e-hryvnia/CBDC serves as the
auxiliary trust-building mechanism: oracle verification of results and real-time donor access
to the DLT registry further reduce the risk premium by 2-4 percentage points, raising the
multiplier to 5-8x. A comparative analysis with Innovate UK, EIC Accelerator, ARPA-E and
Fraunhofer Venture confirms the uniqueness of IDIS as a self-sustaining de-risking
mechanism compatible with EU State Aid rules.

1. The Investment Deficit Problem in Strategic Sectors

Strategic sectors of the economy — renewable energy, green hydrogen,
defence technologies, agri-innovations — share a specific paradox: they are state
priorities yet systemically unattractive to private capital at early stages. Investment
in Ukraine's clean energy fell by 99.7% in 2022; even in the pre-crisis period, venture
financing of energy startups remained negligible relative to actual needs [1].

Four systemic factors explain this deficit. First, a high risk premium: in
conditions of armed conflict, regulatory uncertainty and a low sovereign credit
rating, the WACC for strategic-sector projects reaches 18-22%, rendering most
innovative projects financially unviable under standard NPV analysis. Second, a
lengthy preparation cycle: from idea to first investor takes 18-36 months, critically
raising early-stage abandonment risk. Third, information asymmetry between the
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state and the market: investors lack access to verified technical, regulatory and
financial project parameters [2]. Fourth, the classic VC model performs poorly for
capital-intensive energy technologies with long commercialisation cycles
compared with digital startups.

Addressing this problem requires not another round of subsidies but a
systemic financial de-risking mechanism that reduces transaction costs and
transforms the investment profile of projects. IDIS, combined with the digital
transparency circuit of the e-hryvnia, is precisely such a mechanism. The purpose
of this article is to substantiate the financial architecture of IDIS as the primary de-
risking instrument, to demonstrate the role of the e-hryvnia as an auxiliary
confidence-building mechanism, and to benchmark the proposed model against
international analogues.

The scientific novelty of the study consists in combining a revolving fund
mechanism, a differentiated guarantee deposit, and digital verification via CBDC
into a unified architecture for the financial de-risking of innovative projects — a
model that is self-sustaining, sector-neutral and compatible with EU State Aid rules.
Unlike existing approaches (Innovate UK, EIC Accelerator, ARPA-E), none of which
simultaneously possesses all three characteristics, the proposed architecture
constitutes a new class of public financial mechanisms for post-conflict economies
with substantial donor financing.

2. IDIS: Financial Model of De-Risking and the Multiplier Effect

The Institute of State Innovation Support (IDIS) is a public non-profit body that
generates standardised verified business packages for implementers of innovative
projects. Each package contains four components: a technical regulation (a verified
technological specification for a given project type), a regulatory dossier (ready-
made permits and approvals), a verified financial model (NPV/IRR under three
scenarios, confirmed by independent audit), and a list of certified suppliers. Having
acquired a package, the implementer reduces the preparation cycle from 18-36 to
3-6 months [3].

The theoretical basis is transaction cost economics (Coase, 1937; Williamson,
1985): IDIS reduces costs of information search, negotiation and monitoring,
rendering the class of innovative projects investable. Unlike a classic bureaucratic
structure, IDIS delivers three advantages: institutional flexibility in adapting
packages, a risk-sharing mechanism between the state and the implementer via
the guarantee deposit, and scaling speed through market implementers [3; 4].

The financial architecture of IDIS rests on the revolving fund principle: three
revenue streams — licensing fees from implementers (one-off contribution of UAH
150,000-500,000 depending on package complexity), differentiated guarantee
deposits (3-8% of estimated project value, returned upon KPI achievement or
retained upon failure) and royalties of 0.5-1% of revenue — ensure operational self-
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sufficiency without recurring budgetary appropriations. The state makes a one-off
contribution of UAH 500-800m; the fund then self-replenishes [4].

The primary financial effect of IDIS for the investor is not direct support but a
structural change in risk. The key economic effect is not project subsidisation but a
reduction in the cost of capital through the elimination of information asymmetry
and the reduction of transaction costs. A verified package replaces the investor's
expensive due diligence process: costs of information search, legal analysis and
technical assessment, which an investor would otherwise load into the risk
premium, have already been borne and monetised by IDIS. This structurally
reduces WACC from 18-22% to 12-15%, which under standard DCF analysis moves
most hydrogen and RES projects from negative to positive NPV territory (Table 1).

Table 1
Financial effect of IDIS: scenario analysis of project and institutional indicators
Indicator Without IDIS IDIS Note
IDIS baseline optimistic

Preparation cycle 18-36 mo. 3-6 mo. 2-4 mo. Reduction due

(pre-seed) to ready
standardised
package

Cost of capital 18-22% 12-15% 10-13% Risk premium

(WACC) reduction via
verified package

IRR of hydrogen 8-12% 14-18% 18-22% 10-year horizon,

project discount rate
12%

Project NPV (10 yr.) ~Qor +€21-3.4m +€35-5.0m 5 MW project;

negative H, price €3-5/kg

Financial multiplier 1.0x 3-5x 5-8x Private capital
attracted per
unit of public
expenditure

IDIS break-even — Year 4-6 Year 3-4 After first
deposit returns
+ royalties

Source: calculated by the author on the basis of [3; 4]. Methodology: the financial multiplier
/s calculated as the ratio of private capital attracted (venture round + EU grants) to public
expenditure on package development, based on DCF analysis of typical 5 MW hydrogen
projects using IRENA (2023) and IEA Clean Energy Finance (2024) data [14, 15]. Figures are
indicative.
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The financial multiplier is the key indicator of IDIS effectiveness from the
state's perspective: every unit of public expenditure on package development
attracts 3-5 units of private capital (baseline scenario) or 5-8 units in combination
with the e-hryvnia. This is fundamentally superior to classic subsidies with a
multiplier of 1.0-1.2x. The standard financing sequence: IDIS (pre-seed) -
Horizon Europe / Clean H2 JU (seed) » venture capital » CfD from the state » Green
Bonds.

The financial model of IDIS is sector-neutral: the same revolving fund and
guarantee deposit logic applies to any strategic sector with an analogous risk
structure. For defence technologies — verified packages for dual-use
developments with protected IP rights; for agri-technologies — standardised
precision farming solutions with confirmed payback periods for SMEs; for industrial
energy-saving solutions — ready ESCO packages with guaranteed savings levels. In
all cases, the state bears verification costs once, and private capital receives a
finished investment product with a verified NPV. Hydrogen project examples in this
article are illustrative, as the sector with the highest market infrastructure readiness
and the greatest international donor interest [3; 4].

3. International Analogues: Comparative Analysis of De-Risking
Mechanisms

IDIS is not unique in the global practice of state innovation de-risking — but it
is unique in its combination of characteristics. Four leading international
institutions share the same underlying logic yet differ substantially in mechanism
(Table 2).

Table 2
Comparative analysis of IDIS and international state innovation de-risking
mechanisms

Institution Country Mechanism Common with Difference from
IDIS IDIS

Innovate UK United Grants + co- Early-stage de- Non-repayable

Kingdom investment risking; subsidies; no

standardised revolving fund
selection

EIC EU Crant + equity | Verified No ready

Accelerator up to €15m selection; packages;
financial project-level, not
discipline; package-level
international selection
standards
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Continuation of table 2

Institution Country Mechanism Common with Difference from
IDIS IDIS
ARPA-E USA Grants for State strategic R&D only; no
high-risk R&D | mandate; commercial
breakthrough package for the
focus implementer
Fraunhofer Germany Technology Standardised Tied to
Venture transfer from technology Fraunhofer; not
research packages; a universal
institutions lowers market market
entry barriers mechanism
IDIS (author's | Ukraine Revolving Self-sustaining; Conceptual-
model) fund + sector-neutral; scenario model
standardised compatible with | to date; pilot
packages + EU State Aid required
guarantee rules
deposit

Source: compiled by the author on the basis of [5; 6, 7; 8]

The key conclusion from the comparative analysis: none of the existing
mechanisms combines self-sustainability (revolving fund), market discipline
(guarantee deposit) and sector neutrality. Innovate UK and EIC Accelerator rely on
non-repayable subsidies and require continuous budgetary replenishment. ARPA-
E focuses exclusively on R&D without a commercial package for the implementer.
Fraunhofer Venture is tied to a specific research institution. IDIS synthesises the
best features of all four — and is, crucially, compatible with EU State Aid rules, a
prerequisite for accessing EU funding [3].

4. E-Hryvnia as a Financial Amplifier of IDIS: Risk Premium Reduction

The e-hryvnia / CBDC is the auxiliary mechanism in the proposed system: it
does not replace the financial logic of IDIS but amplifies it through verified
transparency — a key factor in reducing the risk premium in the eyes of private
investors and international donors. The NBU's e-hryvnia concept (2023) already
envisages smart contracts and a DLT registry as the technological foundation [9].

From a financial perspective, opacity constitutes a discrete component of the
risk premium: an investor unable to verify the movement of funds or the fulfilment
of contractual conditions loads an additional 2-4 percentage points into the
discount rate. The e-hryvnia architecture systemically eliminates this component
through three circuits (Table 3).

All rights reserved | CC BY-SA 4.0 www. logos-science.com 26



June 19, 2026;

Cambridge, United Kingdom

SECTION 3.

NOT B2

FINANCE AND BANKING; TAXATION, ACCOUNTING AND AUDITING

Table 3
E-hryvnia as a financial amplifier of IDIS: verification circuits and financial
effect
E-hryvnia Function for IDIS Effect for investor / | Financial outcome
circuit donor
Circuit 2 — Oracle verification Investor sees Lower monitoring costs;
expenditure of IDIS package verified results in faster next financing
(budget KPIs as condition DLT registry — no round
token) for next tranche audit missions
release required
Circuit 3 — EU /IMF grants for Donor has real-time | Faster tranche
donor token hydrogen projects DLT registry access disbursement; risk
(exit control) | via IDIS — instead of paper premium reduction of 2-4
tokenised with reports p.p.
milestones
Aggregate IDIS becomes a Higher trust » lower | Financial multiplier rises
effect verified element of | risk premium » from 3-5x (IDIS alone) to 5-
digital governance | higher IRR 8x (IDIS + e-hryvnia)
infrastructure

Source: compiled by the author on the basis of [9; 10]

The greatest financial effect comes from Circuit 3 (donor token): when an EU

or IMF grant for a hydrogen project is channelled through IDIS with tokenised
milestones, the donor receives real-time DLT registry access instead of audit
missions lasting 3-6 months. This accelerates subsequent tranche disbursement
and — critically for IRR — reduces the contingency reserve capital that the
implementer must set aside [10].

5. Financial Roadmap and Limitations

The modular nature of both mechanisms allows implementation to begin
without simultaneously launching the full system. For IDIS, the priority is
enactment of the Law on the Institute of State Innovation Support in 2026 and
formation of the first 5-10 packages in the RES / hydrogen sector — the sector with
the highest market infrastructure readiness and the greatest international donor
interest [1; 3]. For the e-hryvnia: a Circuit 3 pilot with one donor under the EU Ukraine
Facility is the fastest path to a financially verified outcome [9].

Limitations of the study: both models are conceptual-scenario in character;
the numerical indicators are indicative and require verification in pilot
programmes. The IDIS financial model is not an econometric verification — it
reflects scenario modelling results based on open industry data (IRENA, IEA) and
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the author's prior research [3; 4]. Full implementation also depends on legal reform
(Budget Code, Law on Payment Services).

Conclusions

IDIS and the e-hryvnia together constitute a new class of financial de-risking
instruments that reduce investment risks in strategic sectors, increase the
transparency of fund utilisation, and broaden access to private and international
capital. IDIS is the central mechanism: through a revolving fund, standardised
packages and a guarantee deposit, it reduces WACC by 5-7 percentage points,
raises the IRR of a typical hydrogen project to 14-18%, and delivers a financial
multiplier of 3-5x. The e-hryvnia is the auxiliary amplifier: oracle verification of
results and the donor token add a further 2-4 p.p. risk premium reduction and raise
the muiltiplier to 5-8x.

The comparative analysis with Innovate UK, EIC Accelerator, ARPA-E and
Fraunhofer Venture confirms that IDIS is unique among known mechanisms in
combining self-sustainability with market discipline, while its compatibility with EU
State Aid rules opens the way for large-scale integration with the Ukraine Facility
and Horizon Europe instruments.

Directions for further research include: econometric verification of the
financial multiplier on a pilot sample; development of a methodology for valuing
standardised packages;, comparative analysis of the guarantee deposit mechanism
against EIC Accelerator practice.
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Abstract. This paper examines the dynamics of over-indebtedness among the Georgian
population in the context of financial literacy levels and the responsible lending framework
introduced in 2019. The relevance of the studly is driven by the growing imbalance between
the digital accessibility of financial products and consumers'rational financial behavior. The
primary objective of the study is to evaluate the effectiveness of administrative
restrictions—specifically, Payment-to-iIncome (PTl) and Loan-to-Value (LTV) limits—in
mitigating over-indebtedness when financial education remains low. Using a mixed-
methods approach, the paper analyzes quantitative data from the National Bank of Georgia
and Geostat (including NPL indices and household debt burdens from 2018 to 2025),
alongside a comparative assessment of financial literacy surveys conducted by
international organizations, such as the OECD. The findings indicate that while the
responsible lending framework successfully reduced systemic risks and default rates within
the formal banking sector, the deficit in financial literacy led to a migration of low-income
borrowers toward less-regulated, informal financial markets. Consequently, individual over-
indebtedness persisted outside the banking perimeter. The paper concludes with policy
recommendations emphasizing the integration of an enhanced national financial
education strategy as a critical complement to macroprudential regulations.

1. Introduction

1.1. Relevance of the Research. In today's globalized world, technological
progress in the financial sector and the evolution of digital products have
dramatically simplified access to capital. However, the rapid growth of financial
inclusion is accompanied by serious side effects, foremost among which is
household over-indebtedness. Over-indebtedness is no longer merely an individual
borrower's financial discomfort; it has transformed into a complex socio-economic
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issue that poses a direct threat to the country's macroeconomic stability, reduces
disposable household income, and increases poverty levels.

In the context of Georgia, this issue became particularly acute in the second
half of the 2010s, when aggressive retail lending, an online loan boom, and high
"effective interest rates" left a significant portion of the population insolvent. In
response to this crisis, the National Bank of Georgia (NBG) implemented the
"Responsible Lending Framework" on January 1, 2019. This macroprudential
regulation introduced strict limits on Payment-to-Income (PTIl) and Loan-to-Value
(LTV) ratios, which successfully halted the growth of Non-Performing Loans (NPLs)
in the formal banking sector.

Despite the success of these administrative barriers, a fundamental question
remains open: how sustainable is the stability achieved solely through coercive
regulations when consumer financial literacy is at a low level? International
experience shows that administrative restrictions often lead to a "waterbed
effect"—where borrowers excluded from the formal market turn to alternative, less-
regulated, or shadow sectors (such as private moneylenders and pawnshops) due
to a deficit in financial knowledge. Consequently, analyzing the interaction
between financial literacy and state regulations in the Georgian reality is highly
relevant and timely.

1.2. Research Objective and Questions. The primary objective of this paper is
to establish the causal relationship between the level of financial literacy and the
degree of over-indebtedness among the Georgian population, as well as to
comprehensively evaluate the long-term effectiveness of the responsible lending
framework introduced in 2019.

To achieve this objective, the paper poses and addresses the following
research questions:

¢ RQ1l: How do the levels of financial education, financial behavior, and
financial attitudes influence the borrowing and debt-management decisions of
Georgian consumers?

¢ RQ2: Did the 2019 responsible lending regulation achieve real prevention of
over-indebtedness, or did it merely redistribute risks from the banking sector to the
informal financial market?

* RQ3: What type of synergy is required between macroprudential policy and
the national financial education strategy to create an optimal financial ecosystem?

1.3. Research Hypotheses. Based on a preliminary literature review and
trends in the Georgian financial market, two primary scientific hypotheses have
been formulated to be empirically tested throughout the study:

e Hypothesis 1 (H1): The low level of financial literacy (particularly in financial
behavior and long-term planning) among the Georgian population is the root
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cause of over-indebtedness, negatively impacting household financial resilience
despite the strict PTlI and LTV limits imposed by the National Bank.

e Hypothesis 2 (H2): The responsible lending framework effectively reduced
systemic risks in the commercial banking sector; however, it triggered a migration
of financially less-literate and low-income borrowers toward high-risk, informal
financial markets, thereby failing to eliminate the problem of individual over-
indebtedness from a social perspective.

2. Literature Review and Contextual Analysis

2.1. Financial Literacy and Over-Indebtedness: International Theoretical
Framework. In academic literature, financial literacy is viewed not merely as a
compilation of theoretical knowledge, but as a multidimensional phenomenon.
According to the definition by the Organisation for Economic Co-operation and
Development (OECD), financial literacy is "a combination of financial awareness,
knowledge, skills, attitudes and behaviours necessary to make sound financial
decisions and ultimately achieve individual financial well-being" (OECD, 2018).

Lusardi and Mitchell (2014), who are considered pioneers in this field,
demonstrate in their research that low financial literacy is directly linked to
irrational economic behavior. Specifically, less-educated consumers:

e Fail to properly evaluate effective interest rates and compound interest;

e Are prone to impulsive consumption and short-term borrowing;

e Exhibit an "optimism bias"—the overestimation of one's future income,
which serves as a primary psychological prerequisite for over-indebtedness.

In international practice, the phenomenon of over-indebtedness is defined as
a situation where a household is chronically unable to meet its financial obligations
ontime and in full within the limits of its current income, without reducing essential
living expenses (D'Alessio & lezzi, 2013). Researchers agree that overcoming over-
indebtedness is impossible solely through supply-side regulation—meaning the
imposition of limits on banks—unless the demand-side is concurrently
rehabilitated by raising financial education levels.

2.2. The Georgian Context and the 2019 Regulation. Between 2014 and 2018,
the retail lending market in Georgia underwent an aggressive expansion phase.
Online loan companies and the non-banking sector contributed significantly to the
rise in over-indebtedness by issuing loans without income verification, requiring
only an identity card. As of 2018 data, Georgia held a leading position in the region
regarding the household debt burden relative to GDP.

To halt this critical trend, the National Bank of Georgia developed and
implemented the "Regulation on Responsible Lending to Physical Persons,"
effective January 1, 2019. This regulation introduced three fundamental barriers:
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1.Mandatory Income Analysis: Issuing loans without documentary proof of
the borrower's creditworthiness (salary, rent, dividends, remittances) was
prohibited.

2. Differentiation of PTI Ratios: Strict limits were established based on
income brackets. For instance, for low-income individuals (up to 1,000 GEL), the
monthly debt service burden must not exceed 25-35% of their income, depending
on whether the currency is hedged or unhedged.

3. Restrictions on Maximum Loan Maturities: The maximum maturity for
consumer loans was set at 4 years (later temporarily restricted to 3 years), auto loans
at 6 years, and mortgage loans at 15-20 years.

Although the 2019 reform successfully protected the banking system from
asset quality deterioration, it generated a new structural dilemma: consumers who
failed to adapt their budgets to the new reality due to low financial literacy began
seeking alternative pathways. This has once again brought the issue of over-
indebtedness to the forefront—though this time, outside the regulatory perimeter
of the National Bank of Georgia.

3. Research Methodology

To achieve the objectives outlined in this paper and to test the formulated
hypotheses, a mixed-methods approach is employed, integrating both qualitative
and gquantitative analyses. This approach enables macroeconomic and banking
statistical data to be interpreted within the context of consumer socio-economic
behavior and financial literacy.

3.1. Data Sources. The empirical baseline of the study relies on secondary data
obtained from the following authoritative and official sources:

« The National Bank of Georgia (NBG): Data regarding commercial banks'
retail credit portfolios, non-performing loan (NPL) dynamics, household debt
burdens, and financial stability reports spanning the years 2018-2025.

« The National Statistics Office of Georgia (Geostat): Data on the dynamics
of average household incomes, expenditures, and poverty levels.

« The Organisation for Economic Co-operation and Development (OECD /
INFE): Results of international financial literacy surveys conducted in Georgia,
which measure the financial knowledge, behavior, and attitudes of the population.

3.2. Research Methods. The paper utilizes the following scientific methods for
data processing and analysis:

« Descriptive Statistical Analysis: Employed to compare credit trends prior
to and following the implementation of the 2019 regulation. Specifically, a time-
series analysis is conducted to illustrate changes in debt volumes and default rates
within the formal sector.

« Comparative Analysis: Based on the OECD methodology, the financial
literacy indices of the Georgian population are compared with analogous indicators
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from regional and developed countries to identify specific behavioral gaps among
Georgian consumers.

« Inductive and Deductive Logical Analysis: Applied to study the side effects
of macroeconomic constraints (PTland LTV limits), specifically to explain the causal
relationship of how a strict banking filter triggers borrower migration to informal
credit markets.

3.3. Research Variables and Analytical Framework. To test the hypotheses,
the study operates using the following key indicators:

« Dependent Variables:

< Over-indebtedness Level: Measured by the household debt service-to-
income ratio and the share of non-performing loans (NPLs) within the total retail
portfolio.

< Regulatory Migration: Measured by the growth trend of individual debt
within the non-banking and informal sectors, such as credit-granting entities and
private lenders.

« Independent Variables:

< Financial Literacy Score (OECD scale): An aggregated metric composed of
three components: financial knowledge, financial behavior, and financial attitude.

< Macroprudential Instruments: The maximum caps on PTIl (payment-to-
income limit) and LTV (loan-to-value limit) introduced in 2019.

3.4. Research Limitations. \When evaluating the methodological framework
of this paper, certain limitations must be taken into account. Specifically, due to its
shadow nature, the informal financial sector (e.g., private moneylenders, loans
between relatives and acquaintances) poses a challenge for obtaining precise
guantitative data. In this study, this limitation is compensated for by analyzing
periodic qualitative surveys and expert assessments conducted by the National
Bank and independent research organizations.

4. Main Body and Analysis

4.1. Diagnostics of Financial Literacy in Georgia and Consumer Specifics.
The best empirical baseline for assessing the financial literacy level of the Georgian
population is provided by studies conducted using the methodology of the
Organisation for Economic Co-operation and Development (OECD/INFE). This
methodology divides financial literacy into three core components: financial
knowledge, financial behavior, and financial attitude.

In international rankings, Georgia’s indicators present a mixed picture:

e Financial Knowledge: The majority of Georgian consumers possess basic
mathematical skills and understand concepts such as inflation or simple interest.
However, the problem intensifies when it comes to compound interest, the

All rights reserved | CC BY-SA 4.0 www. logos-science.com 34



June 19, 2026; !
Cambridge, United Kingdom /\O |_ E% Z

SECTION 3.
FINANCE AND BANKING; TAXATION, ACCOUNTING AND AUDITING

Effective Interest Rate (EIR), and risk diversification. A large segment of the
population struggles to identify hidden costs within loan agreements.

 Financial Behavior: This component is the weakest within the Georgian
reality. Data shows that a significant portion of households lacks a written or even
a systematic monthly budget. Debt-taking decisions are frequently made
impulsively to finance current consumption (e.g., household appliances,
celebrations) rather than long-term investments.

 Financial Attitude: Georgia exhibits a high index of the so-called "living for
today" mindset (short-term orientation). Consumers prioritize current
consumption at the expense of long-term savings, which directly and
proportionally increases the risk of over-indebtedness.

These data confirm the existence of a structural imbalance in Georgia: while
financial products (such as mobile banking and "one-click digital loans") are
extremely accessible, the behavioral culture of the population is not yet prepared
for the rational management of such fast and easy capital.

4.2. Empirical Outcomes of the 2019 Responsible Lending Framework. The
macroprudential regulations introduced by the National Bank in 2019
fundamentally changed the rules of the game in the formal credit market.
Mandatory income analysis, alongside PTI and LTV limits, sharply restricted the
issuance of so-called "toxic loans".

When evaluating the impact of the regulation on the stability of the
commercial banking sector, the results are unequivocally positive:

« Stabilization of Non-Performing Loans (NPLs): The share of non-
performing loans in banks' retail portfolios remained within targeted, safe
boundaries, averaging within the 3-5% range when accounting for sold and
written-off portfolios.

« Mitigation of Systemic Risks: Banks ceased the aggressive, mass issuance
of high-risk, unsecured consumer loans, thereby rehabilitating their balance
sheets.

However, from the consumer perspective, the picture is different. The
regulation caused a so-called "cooling down" of the market. For a segment of the
low-income population that lacked formal, verified income (e.g., the self-employed,
tutors, technicians, and agricultural workers), access to bank credit was practically
shut down.

4.3. Regulatory Arbitrage and Migration to Informal Markets. In this section,
we directly test our second hypothesis (H2). What happened to the consumer who
had low financial literacy, needed money, but was rejected by the bank due to PTI
limits?

The well-known economic phenomenon of regulatory arbitrage manifested
itself clearly in the Georgian reality. Once the National Bank strictly regulated
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commercial banks and microfinance institutions (MFls), demand shifted toward
entities operating outside the regulatory perimeter.

 Credit-Granting Entities and Private Moneylenders: Although the NBG
later introduced a registration requirement for credit-granting entities, private
mortgage and collateral agreements between individuals (which are regulated by
the Civil Code rather than the NBG) surged.

e Financial Traps: Borrowers with low financial literacy, who are unable to
effectively calculate the true cost and risk of alternative capital, agreed to far more
severe terms in the private sector (with a high risk of losing real estate) than they
would have encountered within the banking system.

This process demonstrates that the administrative framework did not
eradicate the phenomenon of over-indebtedness, but rather altered its
localization—transferring it to areas where state control is weak and consumer
rights are unprotected.

Summary of Hypotheses Based on the Analysis:

e H1 (Confirmed): A low level of financial literacy (particularly regarding
behavior) remains the driving force behind over-indebtedness. The regulation
restricted loan volumes but failed to alter the irrational financial motivation of
consumers.

¢ H2 (Confirmed): A migration of risks occurred. The formal banking sector is
protected; however, from a social perspective, the over-indebtedness of vulnerable
groups has shifted into a shadow phase.

5. Conclusion and Recommendations

5.1. Core Findings. The analysis presented in this paper demonstrates that
eradicating population over-indebtedness and achieving financial stability is a
complex challenge. It requires a delicate balance between administrative
enforcement (the supply side) and public financial awareness (the demand side).
Both hypotheses formulated within the framework of this study have been
empirically confirmed, allowing for the following core conclusions:

e Systemic Effectiveness of Regulation: The "Responsible Lending
Framework" introduced by the National Bank of Georgia in 2019 proved to be a
successful macroprudential tool for protecting the formal banking system. PTl and
LTV limits effectively halted the uncontrolled growth of high-risk credit and
ensured that Non-Performing Loans (NPLs) remained within safe boundaries.

e The "Waterbed Effect" and Regulatory Arbitrage: The imposition of
administrative barriers alone failed to eradicate the root causes of over-
indebtedness. A segment of consumers characterized by low financial literacy and
unverified income migrated to the informal, less-regulated shadow market after
facing rejection from the banking sector. This migration manifested through
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private moneylenders and interpersonal mortgage agreements. Consequently, the
risk of individual over-indebtedness was not reduced; rather, it shifted into a space
where legal consumer protection mechanisms are minimal.

« Deficit in Financial Behavior: The analysis conducted using the OECD
methodology confirms that the primary vulnerability of Georgian consumers is not
a lack of theoretical financial knowledge, but rather irrational financial behavior and
a short-term bias. The simplicity and accessibility of digital financial products
outpace the development of a responsible financial culture among consumers,
creating fertile ground for financial traps.

5.2. Recommendations. Based on the research findings, the following
recommendations are proposed to improve the health of the financial ecosystem
in Georgia and ensure the long-term prevention of over-indebtedness:

« Synergy Between Macroprudential Policy and Financial Education: In
tandem with administrative lending restrictions, the National Bank of Georgia
should strengthen the execution of the "National Financial Education Strategy".
Regulations must be perceived not as a "barrier," but as a protective mechanism,
which requires scaling up public information campaigns.

« Integration of Financial Literacy into the Education System: Since
irrational financial behavior is a cultural phenomenon, it is essential to integrate
mandatory financial literacy modules (covering budgeting, debt management, and
savings) into the early stages of school and university education.

« Strengthening Monitoring of the Shadow Sector: It is advisable to further
tighten the legal conditions within the framework of the Civil Code for mortgage
and collateral agreements signed between private individuals. This measure is
necessary to eliminate opportunities for private moneylenders to bypass the
responsible lending framework.

e Promoting Flexible Financial Inclusion: The National Bank should
encourage the development of financial products that allow self-employed and
informally employed individuals—who possess real income but struggle to
document it formally—to remain within the transparent, regulated banking
perimeter, preventing them from falling victim to the shadow economy.
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Abstract. This article examines the transformation of DLT-based interbank infrastructure
through the prism of adapting transactional compliance to new regulatory standards.
Analyzing the US, EU, and UK legal frameworks amid asset tokenization, the author
highlights stricter financial monitoring aimed at re-channeling liquidity into a transparent
banking perimeter. Particular attention is paid to independent interbank consortiums that
automate sanctions screening and real-time KYC/AML procedures within smart contract
logic. Ultimately, the study substantiates that embedding strict AML/CTF logic directly into
the executable code of digital instruments ensures continuous asset verification for
requlators, displacing shadow crypto operations to the periphery of the ecosystem.

The contemporary transformation of the international financial architecture is
characterized by a systemic transition from isolated local projects to the
establishment of a multi-tiered industrial infrastructure based on distributed
ledger technologies. The institutionalization of this process is confirmed by key
macroeconomic indicators recording a qualitative evolutionary shift seventeen
years after the launch of the Bitcoin network and ten and a half years following the
deployment of the Ethereum network, a period during which digital rights
transitioned from experimental assets into core elements of interbank interaction.
According to official statistical overviews, the aggregate capitalization of the
payment stablecoin market has exceeded 300 billion USD, while the annual
transaction volume within this segment for 2025 reached a record 33 trillion USD

[1].
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In parallel, a large-scale migration of traditional institutional capital into the
on-chain environment is observable, with the total volume of tokenized real-world
assets reaching over 18.6 billion USD. The internal composition of this sector
demonstrates a high concentration of regulated resources, with institutional funds
representing over 2.4 billion USD, short-term US Treasury bonds on distributed
ledgers exceeding 8.6 billion USD, and private corporate credit volumes accounting
for more than 2.3 billion USD. The response of traditional market venues to these
structural shifts is reflected in the deployment of dedicated settlement
frameworks; specifically, major stock exchanges such as Nasdaqg and the New York
Stock Exchange announced the creation of specialized infrastructures for
tokenized trading, while the Depository Trust and Clearing Corporation initiated
pilot programs for the circulation of digital securities [1]. This institutional
momentum is further evidenced by significant corporate actions, including Stripe's
strategic acquisition of the infrastructure platformm Bridge for 1.1 billion USD in
October 2024 to integrate interbank payment gateways [5], Citigroup's operational
initiatives to launch digital asset custody services, and substantial capital funding
allocated by Citadel.

This infrastructure expansion has necessitated a rigorous restructuring of the
global legal landscape to re-channel liquidity into a transparent banking perimeter.
In July 2025, the United States Congress passed the Guiding and Establishing
National Innovation for U.S. Stablecoins Act, widely known as the GENIUS Act,
which instituted a strict legislative prohibition preventing private issuers of
payment stablecoins from paying any form of investment income or yield to token
holders [2]. This statutory measure, designed to separate payment instruments
from yield-bearing vehicles to avert liquidity drains from the traditional banking
sector, is set to enter into full effect by 2027. Concurrently, the legislature is actively
evaluating the Clarity for Payment Stablecoins Act, which is supplemented by new
interpretive letters from the Office of the Comptroller of the Currency, alongside
revised guidelines from the Commodity Futures Trading Commission and the
Securities and Exchange Commission governing the circulation of tokenized
securities and enforcing a one-hundred percent high-quality liquid asset reserve
requirement [1, 3].

In the European Union, the primary regulatory vector centers on the phased
enforcement of the Markets in Crypto-Assets Regulation, whose strict rules
regarding stablecoin issuers became active on June 30, 2024, followed by
comprehensive compliance obligations for crypto-asset service providers on
December 30, 2024, thereby establishing a standardized operational baseline
across the European economic zone [7]. In a synchronized effort, the UK Financial
Conduct Authority, in coordination with HM Treasury, is finalizing its
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comprehensive national cryptoasset regulatory regime, which is scheduled for full
implementation by 2027 according to the authorized policy roadmap [8]. The
fundamental differences in the legal status and operational parameters of the
primary digital instruments circulating within this updated
environment are systematically classified in Table 1.

regulatory

Table 1
Comparative Specification of Digital Calculation Instruments for the Purposes

of Financial Monitoring

Comparison

Cryptocurrencies

Secure Private

Tokenized Bank

Central Bank
Digital Currencies

Parameter Tokens Deposits
P (CBDCs)
Native digital Fiat-pegged Tokenized .
g p 99 ) Digital money
Issuer and asset of a token issued by commercial . .
o . issued directly by
Legal Nature distributed private bank demand
. . central banks
network companies deposits

Value Backing
Mechanism

Market balance of
supply and
demand

Backed by high-
quality liquid
assets of the

issuer

1-to-1 guarantee
with national fiat
currency

Direct sovereign
guarantee of the
state 1:

Target
Segment and
Application

Non-sovereign
private store of
value

Programmable
cash for retail
settlements

On-chain bank
money for
institutional
settlements

Commercial
sovereign digital
funds and
accounts

Primary User
Categories

Predominantly
retail participants

Predominantly
retail investors

Institutional
clients of
banking

organizations

Wholesale and
retail public sectors

Transaction
Confidentiality

Public recording
of amounts and
addresses in
blockchain

Public recording
of amounts and
addresses in
blockchain

Private or public
recording
depending on
network type

Private recording
of operations
within the central
bank

The

legacy clearing

infrastructure of mMmost commercial

organizations

functions in an isolated manner, relying on fragmented internal ledgers that
require sequential transaction processing across multiple disparate applications.
As delineated in Table 1, the structural profiles of distributed ledger instruments
differ fundamentally across backing mechanisms and confidentiality parameters,
which inherently dictates the methodology of their integration into banking
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perimeters. The transition to a networked interbank architecture based on shared,
multi-asset distributed ledgers enables the unification of payment and asset rails
within a single ledger space, establishing a synchronized "golden source of data"
that eliminates the classical requirement for bilateral interbank balance
reconciliations.

A practical manifestation of this infrastructure is a premier global institutional
payment platform, which over its five-year live operational tenure has processed a
cumulative transaction value exceeding 3 trillion USD, maintaining a mean daily
processing volume of more than 5 billion USD across major sovereign currencies,
including the US dollar, euro, British pound, Chinese yuan, Hong Kong dollar,
Singapore dollar, and Australian dollar. The automated execution of settlements via
smart contracts has driven a tenfold year-over-year increase in transaction velocity,
allowing institutional participants to secure up to a ten percent reduction in
intraday liquidity management expenditures. A further extension of this
architecture is the deployment of the tokenized deposit solution, issued on the
Base Ethereum Layer 2 network to serve as a direct balance-sheet deposit
liability of the commercial bank, guaranteeing a one-to-one redemption into fiat
currency.

The implementation of these tokenized structures fundamentally re-orders
the methodology of transactional compliance and forensic financial examinations,
elevating institutional banking control to the forefront while relegating shadow
cryptocurrency offenses to a secondary operational concern. Unlike public
decentralized networks, which present elevated systemic risks due to the
anonymity of end-beneficiaries, controlled banking platforms minimize
regulatory exposures because customer identification and automated sanctions
screening, including compliance with the Office of Foreign Assets Control
requirements, are executed directly within the smart contract logic of the
interbank network.

To further mitigate money laundering exposures, financial institutions are
increasingly turning to isolated smart contracts within independent interbank
consortiums. In these systems, strict automated anti-money laundering (AML) and
counter-terrorist financing (CTF) logic is algorithmically embedded directly into the
architecture of the tokenized assets. This provides oversight authorities with
minute-by-minute balance verification and absolute transparency of asset
ownership, without compromising commercial confidentiality to third-party
network participants. The scale of engagement by global financial entities in
alternative distributed networks—specifically engineered to eliminate capital pre-
funding requirements without relying on a single commercial issuer bank—is
detailed in Table 2.
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Table 2

Functional Analysis of Participants in Decentralized Institutional Networks
(Independent Consortiums)

Clearing Systems

Participant N . Operational Objective within the
Key Institutional Entities .
Segment Compliance Framework
. Facilitating atomic Delivery-versus-
Deutsche Borse, SIX
Exchanges & ' Payment (DvP) settlements and

Digital Exchange (SDX),
Euroclear

automating compliance during digital
securities issuance

Transnational Banks
(Europe & Asia)

BNP Paribas, UBS,
Standard Chartered,
DBS Bank

Synchronizing shared ledgers for cross-
border clearing to incrementally phase out
reliance on traditional correspondent
accounts

Infrastructure &
Audit Providers

Digital Asset, R3,
Deloitte, EY

Engineering privacy management
architectures and programmable filters to
ensure real-time KYC/AML regulatory
compliance

Supranational
Institutions &

ECB, Bank for
International
Settlements (BIS), MAS

Enabling direct network auditing,
monitoring systemic macroeconomic risks,
and managing sovereign liquidity in a

R lat . . .

eguiators (Singapore) decentralized environment
Participant Leading Corporate Operational Objective within the
Segment Clients of the Platform Compliance Framework

Payment Systems
and Services

Mastercard, VISA,
PayPal, Alibaba, Tencent

Execution of cross-border transfers and
automation of compliance at clearing
gateways

Commercial and
Investment Banks

QNB, SNB, HDFC Bank,
MUFG, Mizuho, Axis
Bank, Goldman Sachs

Minimization of capital volumes tied up in
pre-funding of nostro profiles

Asset Managers and
Brokers

Jane Street, Robinhood,
BlackRock, Franklin
Templeton, QIA

Utilization of tokenized funds as high-
guality on-chain collateral

Industrial
Conglomerates

Siemens, TotalEnergies,
Trafigura, Jera, POSCO,
SOCAR

Transition to direct on-chain settlements
within international supply chains

The transformation of the interbank sector, as supported by the institutional

engagements summarized in Table 2, illustrates how major industrial corporations
and financial conglomerates are adopting unified distributed ledger protocols. This
integration is validated by a sequence of international precedents occurring in early
2026, most notably the collaboration between the asset management firm
BlackRock, the tokenization platform Securitize, and the decentralized exchange
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infrastructure Uniswap to facilitate direct on-chain trading and liquidity
provisioning for the tokenized BUIDL fund [4]. Simultaneously, Franklin Templeton
has structured mechanisms allowing tokenized money market funds to be utilized
as off-exchange collateral on the Binance platform, while Goldman Sachs has
integrated into the Finteum platform to automate intraday liquidity management
via synchronized ledgers.

In a parallel sovereign development, HM Treasury officially appointed the
HSBC Orion tokenization platform in February 2026 to act as the primary
infrastructure provider for its pilot issuance of digital sovereign bonds, designated
as the Digital Gilt Instrument project within the formal framework of the Digital
Securities Sandbox [6]. These institutional configurations demonstrate that the
legal corporate financial sector is successfully absorbing distributed ledger
technologies to construct a highly regulated digital environment, placing
advanced compliance and secure transactional channels at the absolute center of
modern finance, while traditional anonymous cryptocurrency manipulation is
progressively displaced to the periphery of the global ecosystem.

Conclusion. The structural evolution of interbank platforms focuses on
mitigating money laundering exposures by integrating automated control
mechanisms directly into digital instruments. This approach embeds strict AML/
CTF logic directly into the executable program code of tokenized assets. This
configuration provides oversight authorities with continuous, real-time
transparency and verification of asset ownership while fully preserving commercial
confidentiality for network participants. These operational shifts mark a transitional
phase in programmable compliance, the comprehensive deployment of which
remains strictly tied to evolving international regulatory roadmaps.
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Abstract. This article examines the role of treasury in the liquidity management system of
insurance companies against the backdrop of tightening regulatory requirerments and the
digital transformation of the financial sector. It analyses international and national
approaches to ensuring insurers’ solvency, managing financial flows and legal compliance.
An integrated legal and financial model of treasury management is proposed, combining
mechanisms for liquidity control, corporate governance, risk management and regulatory
compliance. Directions for enhancing the financial stability of insurance companies are
identified.

Introduction. Against a backdrop of tightening regulatory requirements,
growing insurance liabilities, increased volatility in financial markets and the digital
transformation of the financial sector, the effective management of an insurer's
financial resources is of particular importance. The ability of insurance companies
to meet their contractual obligations, maintain an adequate level of solvency and
comply with regulatory requirements depends on the timeliness and quality of
management decisions regarding liquidity.

International practice indicates a gradual shift from traditional approaches to
financial management towards comprehensive models based on risk-based
regulation, corporate governance and integrated control of financial flows. In this
context, the treasury ceases to perform solely operational functions of cash
management and becomes a key element of the insurance company’s strategic
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management system. It is through treasury mechanisms that liquidity planning,
asset management, solvency control, compliance with regulatory requirements
and the maintenance of the insurer’s financial security are ensured.

At the same time, with the development of digital technologies, the
automation of financial processes and the tightening of compliance requirements,
the importance of the legal aspects of liquidity management is growing,
particularly compliance with regulatory requirements, internal policies, corporate
governance procedures and the accountability of officers for financial decisions
taken. In this regard, it is essential to develop a comprehensive approach to the
organisation of treasury liquidity management in insurance companies, which
would combine financial instruments for ensuring solvency with mechanisms for
legal compliance, corporate control and regulatory supervision.

The aim of the study is to develop an integrated legal and financial model for
the treasury management of insurance companies’ liquidity, aimed at ensuring
solvency, compliance with regulatory requirements, improving the efficiency of
financial flow management, and strengthening the financial stability of insurers in
the context of the digital transformation of the financial sector.

Research objectives: to analyse current international and national approaches
to liquidity management in insurance companies;, to examine the legal and
regulatory requirements for ensuring insurers’ solvency; to define the role of the
treasury within an insurance company's corporate governance system; to
substantiate the interrelationship between treasury management, legal
compliance and the insurer’s financial stability; to develop an integrated model of
treasury liquidity management for insurance companies, taking into account
financial, legal and regulatory factors.

Literature review.

In international practice, the issue of financial stability of insurance companies
is most comprehensively addressed in the Solvency Il documents, IAIS standards
and IFRS 17 requirements [5-7]. An important element of the modern system for
managing insurers' solvency is the Own Risk and Solvency Assessment (ORSA)
procedure, which involves a comprehensive assessment of risks and capital
adequacy in the long term and is one of the basic tools of risk-based management
in accordance with the principles of Solvency II.

In Ukraine, the development of risk-based regulation of the insurance market
is linked to the adoption of the new Law of Ukraine ‘On Insurance’ and the
regulatory acts of the National Bank of Ukraine concerning solvency, risk
management systems and corporate governance of insurers [1-4].

In the works of the OECD, COSO and EIOPA [8, 9, 16], significant attention is
paid to corporate governance, internal control systems and risk management.
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Specific aspects of internal control, financial soundness and risk management in
non-bank financial institutions were examined in Dryha's work [17]. The author
substantiated the need to integrate control procedures into the financial
management system and to ensure the soundness of financial institutions.

Cummins and Weiss [13] made a significant contribution to research on the
financial stability of insurers, demonstrating the interconnection between financial
sector risks and the stability of the insurance market. The works of Eckles, Hoyt and
Miller [15] are devoted to issues of reinsurance, risk management and ensuring the
financial security of insurers.

Recent studies by Deloitte, KPMG, and PwC [10-12] indicate the growing role
of digital technologies in treasury management and, at the same time, the legal
risks associated with data protection, automated decision-making, and the liability
of officials for their consequences.

An analysis of the literature suggests that most academic studies treat
liquidity management, solvency, risk management or corporate governance as
separate areas of an insurance company’s operations [5, 8, 9, 13, 15].

Thus, the research gap lies in the absence of an integrated legal-financial
concept of treasury liquidity management for insurance companies, which would
combine financial mechanisms for managing assets and liabilities with legal
instruments of compliance, corporate control and regulatory responsibility. It is the
elimination of this gap that constitutes the scientific novelty of this study.

Materials and methods. The research materials comprised regulatory acts of
the NBU, international insurance regulation standards, academic publications and
analytical materials on the management of liquidity and solvency of insurance
companies. To achieve the set objective, a range of general scientific and
specialised research methods was employed. The method of analysis and synthesis
was applied to generalise international and national approaches to the
management of insurance companies’ liquidity [1-16]. The comparative legal
method was used to examine the regulatory requirements of Solvency Il, IAIS, IFRS
17 and Ukrainian legislation [1-7]. A systematic approach enabled the identification
of the treasury's role within the insurer's corporate governance structure. The
modelling method was used to develop an integrated legal and financial model of
treasury liquidity management, whi, the logical method was used to substantiate
the interrelationships between the financial, legal and regulatory components of
ensuring the solvency of insurance companies.

Research results. To determine the regulatory framework for the functioning
of an insurer's treasury liquidity management system, key international and
national regulatory acts setting out requirements for solvency, risk management,
asset management and corporate governance of insurance companies have been
summarised (Table 1).
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Table 7
Regulatory framework for an insurer’s treasury management

‘ Document H Scope of regulation ‘
‘Law of Ukraine ‘On Insurance’ No. 1909-IX HGeneraI requirements for the activities of insurers ‘
‘NBU No. 201 HSoIvency and risk management ‘
‘NBU No. 203 HFormation of technical provisions ‘
‘NBU No. 1M HEIigibIe assets for covering reserves ‘
‘NBU No. 157 Hlnsurer’s Mmanagement system ‘
‘Solvency [l HRisk—based regulation ‘
‘IAIS ICP Hlnternational supervisory standards ‘
‘IFRS 17 HAccounting for insurance contracts ‘

Source:compiled by the authors based on the Law of Ukraine ‘On Insurance, regulatory acts
of the NBU, Solvency I, IAIS ICP and IFRS 17,

The data presented in Table 1 indicate that modern treasury management in
insurance companies is governed by both financial and legal regulatory
mechanisms. Key requirements include capital adequacy, the quality of assets
backing insurance reserves, risk management, and corporate governance.

An analysis of Solvency lI, IAIS, IFRS 17, and the regulations of the National
Bank of Ukraine confirms that an insurer's solvency is no longer exclusively a
financial function and depends on corporate governance, internal control, and
compliance with regulatory requirements. Unlike the traditional approach, the
modern treasury model actively participates in asset management, solvency
monitoring, risk management, and regulatory compliance.

Unlike existing approaches, the proposed model integrates liquidity
management, control of reserve-covering assets, regulatory compliance, digital
financial monitoring, and risk management into a single solvency assurance
system. Treasury functions do not replace risk management, regulatory
compliance, or internal audit, but ensure coordination between financial flows and
control functions.

A distinctive feature of the model is digital financial monitoring, which is
implemented as a separate functional element that ensures continuous liquidity
control and early detection of solvency risks. The model also links reserve asset
management with regulatory compliance control.

The model consists of six interconnected blocks: liquidity management,
management of assets covering reserves, solvency monitoring, risk management,
regulatory compliance, and digital financial monitoring. Their interaction facilitates
the timely identification of risks and the informed adoption of management
decisions.
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The study found that an insurer's liquidity depends on aligning the asset
structure with future insurance liabilities. A risk-based approach to asset
management is proposed, taking into account liquidity, reliability, diversification,
and compliance with regulatory requirements. This helps reduce the risk of
insufficient liquid resources for insurance payments.

An important component of the model is asset and liability management
(ALM), which aligns assets and liabilities by maturity, currency, and risk level. ALM
enhances resilience to market fluctuations, maintains liquidity, and ensures timely
settlement of insurance claims. Thus, the proposed integrated financial and legal
model for liquidity management contributes to strengthening financial stability,
solvency, and insurers’ compliance with regulatory requirements. Its practical
application improves liquidity management, strengthens corporate governance,
and reduces financial and legal risks. Based on the conducted research, the authors
developed an integrated financial and legal model of liquidity management for
insurance companies, which combines financial, regulatory, and legal mechanisms
to ensure the insurer’s solvency (Fig. 1).

INTEGRATED FINANCIAL AND LEGAL MODEL
OF TREASURY LIQUIDITY MANAGEMENT FOR INSURANCE COMPANIES

EXTERNAL ENVIRONMENT
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Fig. 1. Integrated financial and legal model of treasury liquidity management
for insurance companies
Source: developed by the authors based on the requirements of Solvency Il, IAIS ICP, IFRS
17 and the regulatory acts of the National Bank of Ukraine.
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As shown in Fig. 1, the proposed integrated financial and legal model creates
the conditions for the timely identification of solvency risks and the making of
informed management decisions.

Particular attention is paid to the legal aspects of treasury operations and
compliance with the National Bank of Ukraine's requirements regarding eligible
assets, diversification, liquidity, credit quality, and risk concentration, as well as
adherence to financial standards, internal policies, corporate governance
procedures, and regulatory requirements. Therefore, compliance mechanisms
must be integrated at all stages of treasury decision-making.

Table 2 has been compiled to detail the functional content of each element of
the integrated model and to define their role in ensuring the insurer’s financial
stability.

Table 2
Functional blocks of the integrated financial and legal model of treasury
management
Block Main function Key performance indicator

Liquidity management Cash flow forecasting and |[Timely payment of insurance

balancing claims
Asset and reserve Monitoring of assets Compliance with NBU regulations
management covering reserves on eligible assets

Monitoring of solvency Monitoring of capital and |[Maintaining the regulatory

reserve ratios solvency ratio
. Identification and Reducing the likelihood of financial
Risk management .
assessment of risks losses

Monitoring regulatory

Compliance .
compliance

No regulatory breaches

Automated monitoring of ||[Reduced time taken to make

Digital monitorin L .
9 9 indicators management decisions

Source: author’s own work.

The data in Table 2 show that each functional block of the model performs a
separate management function, but the maximum effect is achieved precisely
through their integrated interaction.

To assess the advantages of the proposed approach compared to traditional
liquidity management models, a comparative analysis was conducted, the results
of which are presented in Table 3.
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Table 3
Comparison of traditional and integrated approaches
Criterion Traditional approach Integrated model
Liquidity Separate financial

. Part of a single management system
management function

. ALM and control of assets covering
Asset management ||Operational control

reserves
|So|vency HPeriodic control HContinuous monitoring ‘
|Risk management HStandalone process Hlntegrated into the treasury system |
|Comp|iance HSubsequent control HControI at the decision-making stage |

Source: compiled by the authors based on the research findings.

As shown in Table 3, the key advantage of the proposed model is the transition
from fragmented management of individual functions to a comprehensive system
for ensuring the liquidity and solvency of an insurance company.

Conclusions. The study found that, in the current operating environment for
insurance companies, ensuring liquidity and solvency requires a comprehensive
combination of financial, legal and regulatory management mechanisms. It has
been determined that the treasury ceases to perform an exclusively operational
function of cash flow management and transforms into one of the key elements of
the insurer's corporate governance system, responsible for coordinating financial
resources, maintaining liquidity, monitoring solvency and ensuring compliance
with regulatory requirements.

An analysis of the international standards Solvency II, IAIS, IFRS 17 and
Ukrainian national legislation has established that the effectiveness of liquidity
management directly depends on the level of integration of asset management,
risk management, compliance and corporate control processes. The necessity of
considering the treasury as a system-forming element of an insurance company's
financial stability is substantiated.

The main outcome of the study is the development of an integrated financial
and legal model for the treasury management of insurance companies’ liquidity,
which combines six functional modules: liquidity management, asset and reserve
management, solvency monitoring, risk management, legal compliance and
corporate governance, as well as digital financial monitoring and analytics. The
proposed model provides a comprehensive approach to management decision-
making and enhances the effectiveness of monitoring an insurer’'s financial
stability.
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The scientific novelty of the research lies in the development of an integrated
financial and legal model for the treasury management of insurance companies’
liquidity, which for the first time combines the mechanisms of Asset-Liability
Management (ALM), control of assets covering insurance reserves, legal
compliance, digital financial monitoring and corporate governance within a single
system for ensuring the insurer’s solvency and financial stability.

The practical significance of the results lies in the possibility of insurance
companies using the proposed model to improve liquidity management processes,
enhance the efficiency of asset utilisation, ensure compliance with regulatory
requirements, minimise financial and legal risks, and develop digital tools for
financial control and monitoring.

The proposed model can be used by insurance companies when formulating
liguidity management policies, managing assets covering insurance reserves,
conducting ORSA, organising the activities of treasury departments, and building
digital systems for monitoring solvency and financial stability.
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TOKEHI3ALIA AKTUBIB PEAJIbHOIO CEKTOPY 9K
BUKJTUK OJ19 OEPXXABHOI MOJTITUKU OETIHISALLIT
EKOHOMIKU
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1. pokTOpP dinocodii B ranysi NnpaBa, MPOBIAHMI NAPTHEP
AnBokarcbke 6ropo «Ornera [TuinndeHka», YKPAIHA
ORCID ID: 0000-0001-9337-7920

Y cydacHMX yMoBax LUndpoBa TpaHCcHOpPMaLLid €EKOHOMIKKM OXOIMJII0E He NnuLle
eNeKTPOHHY KoMepuito, diHaHCOBI TexHOoNorii, KPUNTOaKTMBM abo BipTyasbHi
cepBicK, a ¥ MOCTYNOBO MPOHUKAE y cdepy obiry aKTMBIB pearlbHOro CeKTopy.
NoeTbcs Npo MalHOBI NpaBa, HEPYXOMICTb, 3eMefbHi OiNAHKN, iHPPaCTPYKTYPHI
o6’eKTW, KOPMNOPATVBHI NpPaBa, BUPObHMYe obnagHaHHA, TOBAPHI 3amnacu, arpapHy
npoayKLito, eHepreTUYHi akTMBK Ta iHLWI 06'EKTU, AKi MatoTb MaTepianbHy abo
E€KOHOMIYHO BMMIptoBaHy ocHoBy. OOHMM i3 MPOSBIB TaKoi TpaHchopMmauii €
TOKeHI3alia aKTMBIB peanbHOro cektopy, To6To uUMdppoBe MNpeacTaBleHHs
€KOHOMIYHOI BapTOCTi, MpaB abo YacTKKM y4acTi B aKTVBI 3a JONOMOrot TOKEHIB, LLO
MOXXyTb 06epTaTUCa Y LMdPOBOMY cepenoBULLI.

Ha BigMiHYy Big, 3aranbHOro o6iry KpPWMNTOAKTUBIB, TOKeEHi3alia aKTUBIB
peanbHOro CEKTOPY MA€E CKAafdHIlly MpaBOBY M €KOHOMIUYHY MpuMpoay, OCKIiNbKK
noB'a3ye LMDPOBUIN OO'EKT i3 KOHKPETHMM MaTepianbHUM abo MaMHOBKMM aKTUBOM.
Lla ocobnmBicTb pobuThb ii 0aHOYaCHO MePCNeKTUBHUM IHCTPYMEHTOM @KOHOMIYHOI
MOOEepPHI3aLii Ta MOTEHUIMHUM BUKIMKOM OA9 OepXXaBHOI MONITUKKM OeTiHizauii
€KOHOMIKM. 3 ogHOro 60Ky, TOKeHi3alia MoXe crpuaTu Mpo3opilloMy obniky
aKTUBIB, 3aNy4YeHHIO IHBECTULIM, MiABMLLEHHIO NiKBIOHOCTI MaMHa, PO3LUIMPEHHIO
goctyny oo <¢&iHaHCOBUMX PUMHKIB | CTBOPEHHIO HOBMX MEXaHI3MIB ynpaB/iHHA
€KOHOMIYHO BapTICTO. 3 iHWOro 60Ky, 3a BiACYTHOCTI HaneXHOoro npaBoOBOro
perynoBaHHA BOHA 34aTHa CTBOPIOBATM HOBI KaHaNM MNPUXOBYBAHHSA pearibHUX
BMTACHWKIB, PO3MMBAHHSA MOOATKOBOI 6a3un, WTY4YHOro nepeMilleHHa BapTOCTi,
obxony ¢iHAaHCOBOro MOHITOPUHIY Ta neranisauii akKTWBIB i3 Henpo3opuM
MOXOOXKEHHSAM.

MpobnemMaTnka TOKeHI3aLlii akTUBIB peanlbHOro CEKTOPY ByKe PO3rNaaacTbcsa B
HayKOBIM niTepaTypi 9K OOUH i3 YMHHUKIB TpaHcdopMaLlii rnobanbHUX PUHKIB
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KaniTany [12]. g yKpaiHCbKOi EKOHOMIKM Lie MMTaHHA Ma€e 0cob/IMBE 3HAaYEHHSA He
nvuwe B iHBeCcTUUiMHOMY abo ¢diHAHCOBOMY BUMMIPI, @ M Yy KOHTEKCTI npotuaii
TIHbOBIM eKOHOMilUi. YKpaiHa TpPUBaNMM Yac CTUMKAeETbCa 3 npobrneMamm
MPUXOBaHOIo 0biry akTmBiB, HEOdILIMHOIo NiANPUEMHMLTBA, 3aHMYKEHHSA BapTOCTI
MalHa, Hemnpo30pOro CTPYKTYPYBaHHSA BACHOCTI, BUKOPUCTaHHA HOMIHANbHMX
BNAaCHWKIB, HedbopManbHUX [OOMOB/EHOCTEM  WOAO MaMHOBMX MpaB |
HeOOoCTaTHbOro MOOATKOBOrO BigoOGpaXXeHHA peanbHOi eKOHOMIYHOI BMroan. 3a
TaKMX YMOB TOKEHi3aLigd MOXe 9K MOCUNUTM HaaBHI PU3MKK, TakK | CTaTu
IHCTPYMEHTOM iX MOAONAaHHA — 3a5eXXHOo BiO TOro, Ky MoOeNb Oep>KaBHOro
perynoBaHHa 6yae obpaHo.

MepenyciM TOKeHI3aLa aKTUBIB peasilbHOro CEKTOPY 3MIHIOE YABNEHHA MPOo
06MiK MamHa Ta eKOHOMIYHOI BAapTOCTI. Y TpaauLinHin Moaeni gep»aBa BiACTexxye
aKTMBM 4Yepe3 pPeecTpu MnpaB BMAACHOCTI, OyxranTepcCbkuMii 06K, MOAATKOBY
3BiTHiICTb, BaHKIBCbKi onepalii, JoroBopun, HoTapianbHi Ail, MUTHI OOKYMEHTU M
KOPMOpaTMBHI peecTpauinHi npouenypn. Y TOKeHIi30BaHIiM Mooeni 4acTuHa
€KOHOMIYHOI BapTOCTIi aKTMBY MOXe O6yTW npencrtaBneHa y BUMrNaai umdbpoBoro
TOKEHa, AKMM 06epTaETbCAa OKPeMO Bia Pi3nyHOro o6’ekta abo MamHOBOIo Npaea. Y
3B'A3KY 3 LM BUHMKAE MPUHLMMNOBE MUTAHHSA: UM € TOKEH CaMOCTIMHUM LMPPOBMM
aKTMBOM, [OKAa3OM nMpaBa, IHCTPYMEHTOM OOCTyny OO aKTtuBy, @OpMOoto
iHBECTMLIMHOI Yy4dacTi, 3acoboM nepenaHHsa €EeKOHOMIYHOI Burogmn abo nuwe
TEXHIYHMM 3aMMUCOM Y LMDPOBIM CUCTEMI.

Big BionoBigi Ha Le MUTAHHSA 3aneXnTb edPeKTUBHICTb OepXKaBHOI MOMITUKMK
OeTiHi3auil. KLU0 TOKEH HE MAE YiTKO BM3HAYEHOro NpaBOBOro ctaTycy, onepadii 3
HVMM MOXXYTb 3anMLIaTUCA MOo3a HaNeXXHUM MOoOATKOBMM, OyXranTepCbKUM i
PIHAHCOBUM KOHTPOMEM. Y TaKOMY pa3i eKOHOMIYHa BUroda Big BUKOPUCTAHHA
peanbHOro aKTMBY 3AaTHa MepeMillyBatnca y umdpoBe cepenoBulle, He
BigoGpaXKatouMChb MOBHOK Mipoto B 0diLliMHIM 3BITHOCTI. Hanpuknaa, akTMB MoXe
dopManbHO 3anumulaTMCa Y BJlACHOCTI ofHiei ocobun, ToAi 9K EeKOHOMIYHUM
KOHTPO/b, MPaBO Ha OoXig abo 4YacTka y4dacTi paKTUYHO MnepenaroTbCa iHLWNM
ocobaM 4epe3d UMPPOBI TokeHW. [Ng MNoOaTKOBMX OpraHiB Taka Mofaenb €
CKMAOHILWOW, HXX KNAaCUYHUI MpoaaXk ManHa, nepenaHHa KopropaTMBHMX MpaB
abo yknageHHs 0oroBopy opeHau.

He MeHLW BaXknmBoto € NpobnemMa 3B'a3KY MixK TOKEHOM i peanlbHUM aKTUBOM.
Ona peTiHisauii 3HadeHHda Mae He nuue dikcauia umdpoBoi onepadi, a n
OOCTOBipHE BCTAHOBMIEHHA TOrO, AKMIM CaMe aKTMB CTOITb 3@ TOKEHOM, XTO € MOro
BTACHMKOM, XTO OTPUMYE EKOHOMIYHY BMIoAy, AKi MpaBa NepenatTbCa MOKyMLUeBI
TOKEHa, fKa BapTICTb aKTUBY BUMKOPUCTOBYETbLCA [ONF PO3PaxXyHKIB i B AKiM
IOPUCOUKLIT BUHMKAKOTb MOAATKOBI HACNigKM. AKLWIO LEeW 3B'A30K € HEYITKUM,
TOKEHIi3alig MOXe NepeTBOPUTUCA Ha IHCTPYMEHT CTBOPEHHSA LUTYYHOI LMPPOBOI
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OBOOMOHKM HaBKOJMIO aKTWMBY, WO YCKNAOHIOE BUWABMEHHA pPEaNbHOro 3MiCTy
MpPaBOBIOHOCKH.

Y TpaauuinHin TIHbOBIM €KOHOMILI aKTUMBM MOMMKM MPUXOBYBATMCA 4epes
HOMIHaNbHMX BAACHUKIB, HeODOPMIIEHI OOrOBOPW, 3aHMKEHY OLLIHOYHY BapTICTh,
noaBiMHMM obnik abo HedopManbHE KOPUCTYBaAaHHA MaAMHOM. Y TOKEHI30BaHOMY
cepenoBULL A0 LMX MeXaHi3MiB 00OatoTbCs HOBI PU3UKKM: OPOONEHHA aKTMBY Ha
3HAYHY KIibKICTb TOKEHIB, MepedaHHs KOHTPOM 4Yepe3 umdpoBi ramMaHui,
BMKOPUCTAHHA  IHO3EMHMX MN1aTtdopM, BUMYCK TOKEHIB 6€3 HanexHoro
3abe3neyeHHa peanbHMM aKTMBOM, MaHIMyMtOBaHHA OLLIHKOK TOKEHI30BaHOro
MaMHa, a TaKOX BIOOKPEMMEHHS OPUOANYHOIO TUTYNY Big dakKTUYHOro
€KOHOMIYHOro KOHTpOMto. Y pe3ynbTaTi gepkaBa Moxe 6adymTn GopMasibHOro
BTACHWMKaA aKTUBY, ane He 6a4nTn ocib, aki peanbHO OTPUMYIOTb EKOHOMIYHY BUroay
Big MOro BUKOPUCTAHHS.

OKpeMe MicLe 3aMMatloTb NoaaTKOBI HACMiAKKM TOKeHi3auii. 19 gep»aBHOI
NOMITUKKM  OETiHI3auil  KAYOBMM € TMUTAaHHA MNP0  MOMEHT BUHUKHEHHA
onodaTKOBYBaHOI onepauii. Lle Moxke 6yTM MOMEHT BUMYCKYy TOKEHa, WOoro
MepBMHHOIO MNpPoOaXky, BTOPWMHHOIo o6iry, OTPMMaHHA [Ooxody Bid aKTUBY,
MoralleHHs TokeHa, OOMiHYy Ha iHWWMK uUndpoBMMA aKTMB abo dakTUYHOro
OTPUMAHHSA EKOHOMIYHOI BUrogM. 3a BIACYTHOCTI YiTKMX MPaBWMA NNATHUKM MOXKYTb
BMKOPWCTOBYBATM MPOrafiHM y MPaBOBOMY peryntoBaHHI ON49 BIACTPOYEHHS
OonoAdaTKyBaHHS, 3aHMXKEeHHSA goxoay, NepeHeceHHa NpUOYTKY B iHLLY OPUCOMKLITO
ab60 odopMeHHA EKOHOMIYHOI ornepalii K TEXHIYHOIO LMdPOBOro 06MiHY.

OcobMBO CKMAOHOK € OLiHKA BapTOCTi TOKEHI30BaHUX aKTMBIB. AKTUB
peanbHOro CEKTOPY MOye MaTu 6anaHCOBY, PUHKOBY, OLLIHOYHY, iIHBECTULINHY abo
NiKBiQaUiMHY BapTiCTb. BogHO4Yac TOKEH, AKMM penpe3eHTYyE 4YacTKy B TaKOMy
aKTUBI, MOXXe 0bepTaTnCA 3a IHLLOK LiHO, WO GOPMYETbCA Nif BM/IMBOM MOMUTY,
O4iKyBaHb, CMEKYNATUBHOIO iHTepecy, NiKBiAHOCTI nnaTdopMm abo NoBediHKOBMX
dakTopiB. JocnioxeHHS GiHaHCOBOIrO NPOrHO3yBaHHA PUHKY KPUMNTOAKTMBIB, SKe
IHTErpye BMCOKOYACTOTHI Ta MOBEOIHKOBI AaHi, AEMOHCTPYE, WO LUNPPOBI PUHKM
MatoTb OCOGMMBY OMHaMIiKY, 9Ka He 3aBXaOW NiOOAETbCA KMNAaCUYHUM MeToOaMm
ouiHtoBaHHA [11]. 19 nNogaTKoBOI MOMITUKKM Le O3Ha4dae noTpeby y crnelianbHuX
nigxogax Ao BU3HadYeHHs BapTOCTi TOKEHI30BaHWX akKTUMBIB, dikcalii LiHW onepaLin
Ta 3anobiraHHa MaHINynauiam.

3 NogaTKOBUMUK pU3MKaMm 6e3nocepenHbo NoB'd3aHe NTaHHAa diHaHCOBOIO
MOHITOPUHIY Ta BCTAHOB/IeHHSA GeHediliapHOro KOHTposto. ToKeHi3alia akTuBIiB
peanbHOro CeKTopy MOXe MiABULLUTM MPO30pPICTb, FKLWLO KOXHa onepauis
PIKCYyETbCA Y UMPPOBIN CUCTEMI, MaE NiATBEPOXKEHY IAEHTUOIKALIIO YYACHUKIB |
noB'a3aHa 3 odiliMHMM PEECTPOM MpaB Ha aKTUB. BogHo4Yac BOHa MO)Xe CTBOPUTU
JO0aTKOBUM piBeHb aHOoHIMI3alii, aKkWwo undpoBi ramaHui, nnatdopmm abo
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CMapPTKOHTPAKTX He 3abe3nedytoTb HaneXXHOro BCTaHOB/EHHA OCO6M BMACHUKA,
KOHTpONepa UM BUIOO4OOAEPXKYBaYa. Y LbOMY KOHTEKCTI BaXXMBUM € PO3BUTOK
Moagenem uUMPPOBOI iOEHTUYHOCTI, 30KpeMa CaMOCyBepeHHOi IOeHTUYHOCTI B
cepenoBuLLi Web3 [13]. Taki Mogeni MoxXyTb BYyTU KOPUCHUMW ONA MNiaTBepOyXKEHHS
npaB Ha UMPPOBI aKTUBK, OOHAK iX 3acTocyBaHHA Yy cdepi OeTiHizauii noTpebye
6anaHcy MK MPUBATHICTIO KOPUCTYBa4a, 3axMCTOM MepCOHANlbHUX AaHUX i
MOXX/TMBICTIO AeP>KaBWM BCTAHOBUTU PeanbHOMrO y4acHMKa eKOHOMIYHOI onepalii y
BMMagKax, nepeabadeHmx 3aKOHOM.

TOKeHi3aLia TaKoXX MOYXXe BUKOPWCTOBYBATMCS AK CMOCiO BMBeOEHHSA aKTUBIB
i3 TPAaAMUIMHOIMO OePYXaBHOIMO KOHTPOMD. AKLO MaMHOBe MpaBo, YacTKa B aKTMBI
abo MpaBoO Ha OoXxia Big akTMBY MNepeBoaAUTbCA Y LUMPPoBUM dopMaT i NModnHae
obepTaTmUCa Yepe3 iHO3eMHY NnaTthopMy, OepXKaBa MOXe BTPATUTU edeKTUBHUM
KOHTPOMb Had PYXOM €KOHOMIiYHOi BapToCTi. OCOBNMBO PUIMKOBUMMK € CUTYyaLii,
KOS peanbHUIM aKTWB PO3TallOBaHMM B YKpaiHi, EKOHOMIYHa BUroga GopMyeTbCs
B YKpaiHi, ane umdpoBi MpaBa Ha HbOro 06epTaloTbCA Yepe3 Hepe3nOeHTHY
CTPYKTYpY abo nnatdopMy, 3apeecTpoBaHy B iHWIM OpUcOMKLUIi. Y TakoMy pasi
BUHMKAE PO3PUB MiXK MiCLEM 3HaXOOXKEHHS aKTMUBY, MicLeM GopMyBaHHSA goxoay,
MicLeM obiry TokeHa Ta MicLeM onodaTKyBaHHS.

[Ona TIHbOBOI €KOHOMIKM TaKuUM PO3PUB CTBOPKOE AOAATKOBI MOXK/IMBOCTI.
[Jdoxoawn Big akTUBY MOXXYTb He Bioo6paXkaTnca aK 0OXOAM YKPAIHCbKOro NAaTHUKA;
TOKEHM MOXXYTb MEepexoouTu MK MOB'A3aHMMKM ocobaMK 3a 3aHM»KeHow abo
YMOBHOI BapTICTIO; peanbHi 6eHediliapn MOXYTb MPUXOBYBATMUCA 3a LMPPOBUMU
agpecaMy  abo  iIHO3EMHUMU  PUOAUYHUMKM  OocobaMU; MPUOYTOK  MoKe
HaKoMMYyBaTUCA Yy LLMPPOBUX aKTMBaX B6e3 MOro CBOEYACHOro AeKnapyBaHHA. ToMy
JepXkaBHa NoniTMKa OeTiHi3alii Mae BpaxoByBaTW He nuLle caM GakT TOKeHi3allii, a
M YyCKO CTPYKTYPY oOnepaLlii: MOXOOXXeHHS aKTMBY, MicLie MOro po3TallyBaHHS,
eMiTeHTa TOKeHa, mnaTtdopMy o006iry, BMacHWKIB TOKEHIB, mkepeno goxony Ta
MopPAOOK MOro onogaTKyBaHHS.

CyTTEBUM PU3MNKOM € diKTMBHA abo He3abesnedyeHa TOKeHi3alia. PeanbHMI
ceKkTop nepenbadac HaABHICTb akKTUBY, GKMM Ma€E €KOHOMIYHY ocHoBY. OfHaK Yy
LMDPOBOMY CcepedoBULL MOXKUBI CUTYaLLii, KON TOKEHM BUMYCKAOTLCS Mid aKTUB,
MPaBOBUIN CTATyC AKOI0 € CYMHIBHWM, BAPTICTb AKOIro 3aBuLLEHa abo MpaBo Ha KNI
HaNeXXHUM UMHOM He MigTBepmKeHe. Y TAaKOMY pa3i TOKeHI3aLig BUKOPUCTOBYETbCSH
He ON9 3any4YeHHsa NPOo30pPUX IHBECTULIW, @ 019 CTBOPEHHS BUOMMOCTI EKOHOMIYHOI
LLIHHOCTI, 3a/lydeHHs KOLWTIB 6e3 HaneXHoro 3abe3rnedyeHHd, MPUXOBYBaHHA
peanbHoro ¢iHaHcoBoro cTaHy abo neranisauii aKTMBIB HEBU3HAYeHOro
MOXOOXKEHHS.

3 no3uuii peTiHizauii ue ocobnMBo Hebe3neyHo, OCKINbKM  QIKTUBHO
TOKEHI30BaHUIM aKTMB MOXXe CTaTu UMPPOBMM IHCTPYMEHTOM MepeMilleHHSA
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KOLUTIB, OOrpYHTYBaHHA CYMHIBHMX OoxofiB abo dopMyBaHHSA LUTYYHOI BApPTOCTI.
AKLLO aKTMB OLLIHKETLCH 3HAYHO BULLIE MOrO peanbHOI PUHKOBOI BAPTOCTI, @ MOTIM
YACTKM B HbOMY MPOAAIOTLCA Y BUMIAAI TOKEHIB, Lle MOXE CTBOPUTU MOXKIIUBICTb
Ona  neranisauii  KowTiB, dopManbHOro MOACHEeHHS [mKepena goxony abo
BMBeOEHHA MpuOYTKy 4yepe3 umdppoBi onepalii. ToMy [Oep)XaBa MOBMHHA
nNpUAaINaTM yBary He nuue uMPpPOoBiIM CTOPOHI TOKeHi3auii, a M OOCTOBIPHOCTI
MPaBOBOro Ta EKOHOMIYHOIO 3B'A3KY M)XK TOKEHOM i peanbHUM aKTUBOM.

BoOoHo4ac TOKEHI3aLito He MO)KHa po3rnagaTy nuuwe ¢gK 3arposy. 3a
HaNeXXHOro MPaBOBOro PErytoBaHHA BOHa MOYe CTaTu OOQHWMM i3 MepPCneKTUBHUX
IHCTPYMEHTIB [O€TiHi3auii ekoHOoMikKW. [lepenyciM BOHa 30aTHa NiABULLUTUK
MPO30pPIiCTb 06Iiry aKTMBIB. AKLLO TOKEH MOB'A3aHMM i3 0DiLINHUM pPeecTpoM, Mae
3pPO3yMINMM NPaBOBUM CTaTyC, BigobpaXae KOHKPETHUIM obcAar Mpa., a onepauii 3
HUM IKCyloTbCa Y LUMODPOBIM CUCTEMI, L& MOXe 3MEeHLIUTM MNpocTip Ansa
HedopManbHOro o6iry MawvHa. Y Takil Mogeni 4YacTUMHa Henpo3opux
JOMOB/IEHOCTEN 3aMIiHIOETbCA UMDPOBUMM  3anmcaMun, dKi  MOXKYTb OyTu
nepeBipeHi, NpoaHanizoBaHi M BUKOPUCTaHI O719 MPaBOBOIro 3aXmMCTY.

KpiM TOro, TOKeHi3aLia MoXe CrnpuaTK neranisauii Kanitany B peasibHOMY
cekTopi. Ona Manoro Ta cepenHboro 6i3Hecy, iHOPACTPYKTYPHUX MPOEKTIB,
arpapHOro cekTopy, eHepreTMkm abo HepyxoMOCTi BOHA MOTEHUIMHO BigKpWBaE
OOCTYM OO WKMPLIOro Koma iHBecTopiB. AKLWIO Lewn npouec byae BperynboBaHUN,
JepykaBa OTPMMAE O0OATKOBI MOMXIMBOCTI ON9 06MiKy IHBECTULIMHUX MOTOKIB,
ONOAATKYBAHHA [O0XOMiB, MEpPeBIPKM MOXOOXKEHHA KOLWITIB | 3axMCTy nMpas
iIHBECTOpPIB. Y TaKOMY pa3i TOKeHi3aLisa He nornmbnioBaTUMe TiHbOBY €KOHOMIKY, a
HaBMaKM — MepeBOAUTMME YACTUHY €KOHOMIYHKMX omepauin i3 HedopManbHOro
cepenoBuLLA Y KOHTPOMbOBaHMM LLMPPOBUI NPOCTIP.

Onga peanizauii Lboro MoTeHLuiany BaXXNMBO IHTErPYBaTV TOKEHI30BaHI aKTMBM
3 iHboOpMaLUIMHMMUK cMCTEMaMUM YMPaBMiHHA LMOPOBUMKM aKTUBaMK. [JoCnig>KeHHs
iHOOPMALIIMHMX cucTeM ON9 ynpaBfiHHA UMPPOBOKO ChaglMHOW, UMPPOBUX
cendiB i 6nokyemH-moOenem cnagkyBaHHA LMODPOBUX aKTUBIB MOKA3ykoTb, LLO
LUMDPOBI aKTUBM MOXYTb OYyTU BKOYeHi y dopManizoBaHi MpaBoBi MpoLiecu,
30KpeMa 36epiraHHa, Nepegady, CNagKyBaHHA M MigTBepaXKeHHa npas [6-8]. Ona
TOKEHI3alii aKTUBIB peanbHOro CeKTopy Le Mae 6esnocepenHe 3Ha4YeHHsA. HKLLO
UMDPOBI aKTVBU MOXYTb OYTU HANEXHUM UYMHOM 36epexKeHi, ineHTUdIKoBaHI,
MoB'd3aHi 3 KOHKPETHOK ocobol Ta BK/AOUEHI [0 MNpaBoOBMX MNpoueayp,
aHanorivYHMIM Nigxia MoX<e 3aCTOCOBYBATUCSH | 40 TOKEHI30BaAHWX aKTUBIB pealibHOro
CeKTOopY.

Y MNpakTM4YHOMY BKWMIpi Le O3Hadae noTpeby Yy CTBOPEHHI UMPpoBUX
MeXxaHi3MiB, aKi 3ab6e3nedyBaTUMYyTb HE SIMLLIE 0Oir TOKEHIB, a ¥ NPaBOBY HadiIMHICTb
iX 3B'A3Ky 3 peanbHMM aKTMBOM. MaoeTbcsa mpo umdpoBi peecTpu, MepeBipKy
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MpPaBOBOro TUTY/Y, Npoueaypu NiaTBepOXXeHHa BapTOoCTi, 36epiraHHa iHbopMalLlii
MpoO BMAcHUKIB i 6eHediuiapiB, 0b6Nik nepexogy MNpaB, MexaHi3MU crafKyBaHHA
TOKEHI30BaHUX aKTUBIB, @ TAKOXX MOXMBICTb BUKOPUCTaHHSA LIMIPOBOIro 3anmcy 9K
AOKasy Yy MNpaBoBMX Mpouecax. be3 uUboro TOKeHi3auig MOXe 3anuMilaTmMCS
TEXHIYHOI onepaLlii€to, aka He 3abe3neyye HaneXxHoi PUANYHOI BU3HAYEHOCTI.

Ba)XnMBUM 3anmMLLIAETLCA | MiXXHAPOOAHMM BUMIpP peryntoBaHHA. TOKeHi3aliqa
aAKTUBIB pPeaslbHOro CEeKTOPY YacCTo He OOMEXKYETbCA MeXaMW OfHIEi Oep>KaBu.
IHBECTOp MO)Ke MnepebyBaTV B OOHIN OPUCOMKLII, eMIiTeHT TOKeHa — B iHLWIW,
undposa nnatdbopma — y TPETIN, a peanbHUM aKTMB — B YKpPaiHi. 3a TaKMX yMOB
Oep»aBHa NMoniTMKa AgeTiHi3alii He MOXXe CMpPaTUCA NULLIE Ha BHYTPILWHI NpaBumna.
MoTpibHa MixxHapoaHa YHidikauia nigxo4iB 00 LUMPPOBUMX aKTUBIB, BM3HAHHA
uUMdpoBMX MpaB, 0OMIiHY iHPopMaUicto, ideHTMdIKaUIi yY4aCHMKIB | BM3HAYEHHSA
MOOATKOBUX HACMIOKIB TPaHCKOPOOHHMX onepauin. Y UbOMYy KOHTEKCTI
OOCNiaXXeHHA MiXKHapoAHOI YHidikauii cTaHOoapTiB UMPPOBOI chaWwWHn €
BaXXTMBWMM, OCKINbKM OEMOHCTPYE 3arafiibHy noTpeby y rnobanbHin CyMiCHOCTI
MpaBoOBUX cUCTeM Yy chepi undpomx akTmais [10].

[Ona YKpaiHm gep»kaBHa Monituka y chepi TOKeHIi3auii akTMBIB peaibHOro
CeKTopy Ma€ byayBaTMCa He Ha 3ab0POHHOMY, @ Ha PerynaTopHO-iHTerpauinHomy
nigxodi. 3abopoHa abo HaaMipHe OOMeXeHHA TaKUX onepalin Moxe nulie
BUTICHUTK iX B IHO3eMHI topucAMKLii abo MOBHICTIO TiIHbOBUW LIMPPOBUI OOIr.
HaToMicTb edekTMBHaA MONiTUKa OeTiHi3auii mMoBMHHA nNepenbadyaT CTBOPEHHSA
YMOB, 3a AKMX TOKEeHIi3alia cTae neranbHUM, KOHTPOSIbOBAHWMM | €KOHOMIYHO
OOUINbHMM CrocoboM 3anyyeHHsa KaniTany Ta ynpaBniHHA akTMBaMu. 018 Lboro
HeobxiQHO BU3HAYUTU MPABOBMW CTaTyC TOKEHI30BAHMX aKTMBIB, MOpPSAOOK ix
BMMYCKY, BMUMOIMM OO €MITeHTIB, MpaBu/ia pPo3KpuUTTa iHbopMaulii, npouenypu
OUHKW peanbHunx aKTUBIB, MeXaHIi3MU ineHTndIKauii B/TACHUKIB i
BMIOO00A€PXKYBaYiB, @ TAKOX MOAATKOBI HACNiOAKM onepaLin i3 TaKUMK aKTUBaMU.

OcobnumBe 3HaYeHHSA Ma€ iHTerpaLis TOKEHI30BaHMX aKTUBIB i3 AepPXXaBHMMM
peecTpaMu. AKLLO TOKEH penpe3eHTye MpaBo Ha peasibHUM akKTUB, TakMM 3B'A30K
Mae O6yTM PUONYHO MepeBipeHnM | TexHiYHO 3adikcoBaHMM. Hanpwknag,
TOKEHIi3alUia HepyxOoMOCTi, 3eMeNnbHOoi AiNgaHKK, KOPMNopaTMBHOI YacTkM abo
MaMHOBOIrO MpaBa He MOBMHHA ICHYBaTU OKPEeMO BiO OiLiMHMX peecTpauinHnX
OaHWX. IHaKLWe BUHMKAE pU3MK NoABiMHOIo obiry npas: B odiliMHOMY peecTpi byae
OQHa KapTUHa, a B LMPPOBOMY CcepedoBULLI — iHLIA. 119 AeTiHI3aL|ii Lue € KOUTUYHO
BaXKMMBUM, OCKINMbKW PO3PUB MiXX dopManbHUM MPAaBOBUM TUTYNIOM | GaKTUYHMM
€KOHOMIYHMM KOHTPOEM YaCTO BUKOPUCTOBYETLCA OS19 MPUXOBYBAaHHA aKTWBIB.

He MeHLW BaNMBOK € MNOAATKOBa iHTerpauia TokeHisauii. Onepauii 3
TOKEHiI30BaHUMW aKTMBaMK MatOTb OTPUMATU UiTKe BiJOOPaXKeHHA Yy MogaTKOBOMY
3aKOHOOABCTBI Ta 3BITHOCTI. [lepykaBa MOBUHHA BM3HAYMTK, 9K OMNOOATKOBYHOTLCSA
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AoXoau Big MEPBMHHOIO PO3MILLLEHHS TOKEHIB, BTOPMHHOIO Mpoaaxky, OTpMMaHHA
NPUOYTKY Bif aKTUBY, BUMNNATM OOXOAY BNACHMKAM TOKEHIB, OOMiHY TOKEHIB Ha iHLLUiI
uUMdpoBi akTMBKM abo ix MoraweHHsa. be3 TakMx MpaBua TOKEHI3auia MoXe cTaTu
3PYYHUM CMOCOBOM YHUKHEHHSA OMoaaTKyBaHHSA, OCKINTbKM MAATHUKM OTPUMAOTb
MOX/TMBICTb MOCKMIATUCA Ha HEBWM3HAYEHICTb MPaBOBOro CTaTycy TokeHa abo
BiOCYTHICTb creLianbHOI HOPMMW.

OKpeMUM HanpsaMOM OepPXKaBHOI MOMITUKU MaE BYTU PO3BUTOK aHAMITUYHMX
IHCTPYMEHTIB KOHTPOSIt0. KnacMuyHMIM MoOaTKOBMM KOHTPO/b, OPIEHTOBAHMM Ha
nanepoBi OOKYMeHTW, GaHKIBCbKi BUMUCKM Ta OyxranTepcbKy 3BIiTHICTb, He €
JOCTaTHIM ON19 aHani3y TOKEeHI30BaHMX aKTMBIB. MNOTPIOHI IHCTPYMEHTM BNOoKYenH-
aHaNITUKN, MOHITOPUHIY LMOPOBMX TPaH3aKLLiN, BUABNEHHS NOB'A3aHUX LMDPOBMX
ramMaHLUiB, aHanisy noBediHKOBMX Modenen, OLUiHKM PUHKOBOI BapTOCTI TOKEHIB i
BCTAHOBNEHHS 3B'A3KIB MK LMPPOBMMIKM onepauigaMm Ta pearlbHMMKM aKTUBaMMW.
MNP LbOMY TaKi IHCTPYMEHTM MatoTb 3aCTOCOBYBATMCH B MeEXaX 3aKOHY, i3
OOTPUMAHHAM  MpaB  JIOAUMHK, 3aXWUCTy MNEePCOHaNbHUX OaHUX | MNPUHLMAY
MPEOMOPLUIMHOCTI BTPYYaHHS.

TakMM 4YMHOM, TOKEHI3auisg aKTMBIB pearibHOro CeKTopy € CKAAQHUM i
HEOOHO3HAYHVM SBULLEM ONS OEPXaBHOI MOMITUKM OeTiHi3auii eKoHOoMIKW. i
Hebe3neKa Nondarae y MoX/IMBOCTI MPUXOBYBaHHA peanbHUX BMACHUKIB, PO3PUBY
MK LMPPOBUM TOKEHOM i GaKTUUYHMM aKTUBOM, 3aHMKEHHA a0 MaHinytoBaHHSA
BapTiCTio, 06x04y MOAATKOBOro KOHTPOSO, BUKOPUCTAHHSA iIHO3EMHUX NIaTOOPM i
CTBOPEHHA HOBUMX GOPM HEMPO30POro pyxy Kanitany. BogHouyac ii noTeHLUian
nonqara€ y 30aTHOCTI 3abe3neynT Npo3opuii 06K akTUBIB, LndpoBy dikcaLllito
onepauin, po3lWmMpeHHa OOCTyny A0 iHBecTULUin, popmManizaLito npaB Ha MamHO A
IHTerpaLito YaCTMHM EKOHOMIYHUX MPOLLECIB Y flerafbHMM LMPPOBUIM MPOCTIP.

OTKe, TOKeHIi3aLuisg aKTUBIB peasibHOro CEKTOPY He MOBUMHHA CrpMMMaTUCS
[EepXXaBo BUKITOUYHO 9K 3arpo3a abo ak 6e3yMoBHa iHHOBALiMHa NepeBara. BoHa
€ HOBUM PETYNATOPHUM BUKITMKOM, AKMIN NoTpebye 36anaHcoBaHOi NONITUKK. N4
YKpaiHM Taka MoniTMKa Ma€ MoenHyBaTW CTUMYMIOBAHHA LMPPOBUMX PiHAHCOBUX
IHHOBALLIM i3 NpoTUaicto TiHI3aLii eKOHOMIKN. |i KIMIOUYOBUMKW efleMeHTaMK MatoTb
CTaTU: BM3HAYEHHS MPABOBOro CTaTyCy TOKEHI30BAHMX AKTWMBIB; BCTaHOBNEHHSA
BMMOI 00 3B'A3KY TOKEHA 3 pealibHMM aKTMBOM; iHTerpaLia TOKeHI30BaHMX aKTUBIB
i3 OepXaBHUMKW peecTpamMu; igeHTMdIKaLlia BNacHWKIB i 6eHediuiapiB;, Npo3opi
npaBwW/ia OMNOAOATKYBaAHHS, OLLIHKA BapTOCTI aKTWMBIB; ®iHAHCOBUMM MOHITOPUHT
onepauin, MiKHapodHa chiBnpausd Ta pPO3BUTOK LMPPOBUX IHCTPYMEHTIB
AEeP>KAaBHOMO KOHTPOIIO.

3a TakKMX YMOB TOKEHIi3alia aKTMBIB peanlbHOro cekTopy Moxke O6yTun He
YMHHWMKOM MNOrNMMOBMEeHHSA TiIHbOBOI EKOHOMIKM, @ OAHUM i3 CyHaCHUX IHCTPYMEHTIB ii
AeTiHi3auii. BoHa 3gaTHa nepeBecTV 4acTuHy HedopManbHOro obiry akTMBIB Yy

ol www.logos-science.com All rights reserved | CC BY-SA 4.0



/ Education and science of today: intersectoral
/\ O |_ @ Z issues and development of sciences

SECTION 3.
FINANCE AND BANKING; TAXATION, ACCOUNTING AND AUDITING

npo3ope UMdpoBe cepenoBulle, 3abe3nedunTn Kpally MNPOCTeXXyBaHICTb
€KOHOMIYHOI BapTOCTi, MiABULLWTL IHBECTULIMHY NPMBABGAMBICTb pPeanbHOoro
CeKTopy Ta CTBOPWTKM HOBI MOXXTMBOCTI A9 AePXXaBHOMo KOHTposto. Peanisauia
LbOro rMoTeHUiany MOXMBa /NuMWe 3a YMOBW, WO TOKeHi3auiga 6yne
CYMpPOBOOYKYBATUCA HEe XAaOTUYHMM TEXHOMOTYHMM PO3BUTKOM, @ MOCNiAOBHUM
MpPaBoOBUM, MOOATKOBMM, GiIHAHCOBUM Ta iIHPOPMaLIMHUM PeryntoBaHHAM.
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BYXFANTEPCbKUN OBJIK, AHANI3 |
OMNOAATKYBAHHSA ONEPALIIA 3 OCHOBHUMU
3ACOBAMU HA NIANPUNEMCTBAX: NMPOBJIEMU TA
AEAKI HANPAMU BOOCKOHAJIEHHA
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HaLlloHaIbHMV TEXHIYHNE YHIBEOCUTET «XapKIBCLKUL MO/TITEXHIYHME IHCTUTYT», YKPAIHA
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2. 3006yBaYKa BULLIOI OCBITU
HaLlloHarIbHUK TEXHIYHWE YHIBEPCUTET «XapKIBCLKUL MOSTITEXHIYHMU IHCTUTYT», YKPAIHA

B yMoBaxX BOEHHOIO CTaHy OCHOBHI 3acobuM NiANPUEMCTB YKpPaiHM 3a3HaloTb
CYTTEBUX 3MiH: PYMHYIOTbCA, BMKPAOAKOTbCSH, KOHCEPBYIOTbCA, MepenatoTbca Ha
notpebm 3CY Towo, WO BWUMarae nepernagy TPaguUiMHUX nigxodiB Oo iX
OyxrantepcbKoro obniky, aHanizy edeKTUBHOCTI BUKOPUCTAHHSA Ta MOOATKOBOro
BigoGpaXKeHHA. BiacyTHICTb €EOMHUX METOAMYHMX NiAXOOiB A0 aHanily CTaHy, Pyxy
Ta BIOTBOPEHHS OCHOBHMX 3acobiB B YyMOBax HecTabilbHOro 30BHILLIHbOMO
cepenoBMLLA 3YMOBSOE HEOOXIAHICTb YOOCKOHANEHHA TEOPETUYHMX | MPAKTUUYHMX
3acap ix 06niky, aHani3y Ta onoaaTKyBaHHA 9K K/IKOYOBOro YMHHMKA MigBULLEHHS
iIHBECTMLINHOI MPUBAGNMBOCTI Ta KOHKYPEHTOCMPOMOXHOCTI  BiTYU3HAHUX
NiOnNPUEMCTB.

AHani3 HM3KKM HayKoBMX Nybnikauin 3a OCTaHHI 4 POKKM MOKa3aB, LLO aBTOPMU
BUOINAKTb  KiflbKa  KMAOYOBUX  MpobneMHuMx  6MoKiB, 4ki  CTocyrTbca
byxrantepcbKoro o6niKy, aHanisy Ta onofdaTKyBaHHA onepaLin 3 OCHOBHUMU
3acobamMu. HambinbLl rocTpoto TEMOHO, LLLO 3'dBM1acad OCTaHHIM YacoMm, € MpobnemMu,
CAPUYMHEHI BOEHHMM CTaHOM B YKpaiHi — Lie CKMagHOCTI 3 iHBeHTapu3aL,ico ManHa,
OO 9KOro nianpueEMCTBO BTPaTUMO I3MYHUIM OOCTyn 4epe3 6omosi Aaii abo
OKyMaLito, NpobneMmn 3 OLHKOK Ta CMMCAHHAM MOLUKOMKEHUX YN 3PYMHOBAHMX
aKTMBIB, @ TAKOXX HEBM3HAYEHICTb OO0 HapaXyBaHHA aMopTU3aLlii Ha 06'eKkTuH, Aki
TMYaCOBO He BMKOPUCTOBYHOTbCA, NepebyBatoTb Yy MPOCTOi abo 3aKOHCEePBOBAHI
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yepes BiMHY. Tako) yBary aBTOPIB NMPMBEPTaOTb CUCTEMHI MPOoBNeMu, Lo iICHYOTb
He3aneXxHo Bif 30BHILLHIX GaKTOPIB: Lie HeYy3roayXKeHIiCTb MpaBu ByxXranTepCbKoro
Ta NOAATKOBOro 3aKOHOO4ABCTBA, OCOBMBO B YaCTUHI POPMYBaHHSA Pi3HOI BApTOCTI
aKTMBIB | MeTodiB HapaxyBaHHA aMopTu3alii; npobnemMum 3 opraHisauicto
OOKYMEHTYBaHHS BCix onepaLi, Lo BMNIMBAE Ha OOCTOBIPHICTb 06Ky Ta 3BITHOCTI.
KpiM TOro, aBTOpM HaronowyTb Ha CKAAAHOCTAX, MOB'A3aHMX 3 aHaMITUYHUMU
npouenypamMu, a camMe: NpobnemMm BM3HAYEHHA Ta 06Ky MOpPASibHOrO 3HOCY,
HecnpaBeaIMBUIM PO3MOAIN aMOpPTM3aLlii Mi>K BMOAMKM MPOAYKLLi, LLO BUKPUBIOE
cobiBapTIiCTb, Ta BUKNMKKM B PO3pPaxyHKy GOHAOOBIOOAYI AK KTHOYOBOIro MOKasHMKa
edeKTMBHOCTI. BaxknmBok MNpobnemMoro TaKo)X € HeobxioHicTb nepexody Ha
MiDKHapoOHi  CTaHOapTW 06niKy Ta aKTWMBHe BMPOBaOYKeHHS  Cy4YacHMX
iHOOPMALLIMHMX TeXHOMOoriM Ona aBToMaTM3aLlii MpoueciB, 6e3 4oro HeMoXXnmee
edeKkTMBHE ymnpaBiHHA OCHOBHUMMK 3acobaMy Ha cyyYacHOMy eTanmi. BigTak, y
HaYKOBWX KOMTax OCHOBHWM POKYC 3MILLLYETbCSA 3 KNAaCUYHUX 0BMIKOBUMX MUTaHb Yy BiK
BUPILLUEHHSA HOBMX, CIPUYUNHEHUX KPU3OBUMU ABULLIAMKM B EKOHOMILL, Ta MOLUYKY
WNaxiB  Ona  BOOCKOHANEHH$S  BHYTPIWHbOMO  KOHTPOMKD WM aHaNiTUYHOro
3abe3neyeHHa Ha NigNnpPUEMCTBaXx.

OTXKe, ANa BUPILLEHHS CydacHUX BUKIMKIB MOTPibHa rapMoHisalia obniky Ta
ONOAdATKYBaHHSA, aKTMBI3aLUiad UMPPOBI3aLii MpoueciB, YOOCKOHANEHHA OLLIHKM
aKTWMBIB | aHanNizy epeKTUBHOCTI iX BUKOPUCTAHHA.

CNMUCOK BUKOPUCTAHUX OXKEPEJ:

11 ManankeBuu B. Yybaw B. (2023) AHani3a Ta BHYTPIWHIN KOHTPOMNb onepauin 3
OCHOBHMMM 3acobaMu: MpobnemMm Ta Ccrnocobu ix BUpPILWLEHHS. EKOHOMIKa Ta
cyeninibeTso, (58). BunyueHo 3: https://doi.org/10.32782/2524-0072/2023-58-20.
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E-MNTATOOPMA ANC YKPAIHU «TEPUTOPIA
BMCOKOIO PIBHA MOOATKOBOI OOBIPU», 9K
CYYACHUM IHCTPYMEHT NIOBULLEHHSA
NOOATKOBOI AUCUUNNIHU OEPXXABMU | BIBHECY

CkopomMuoBa TeTaHa OnekcaHApiBHA'

1. KaHOMOAT EKOHOMIYHMX HayK,

CTapLIMIN HAYKOBUI CRIBPOBITHUK,

OoLeHT Kadegpu agMiHICTpyBaHHA NogaTKiB
LleprxaBHU NoaaTrkoBmii yHiBepcuteT, YKPAIHA
ORCID ID: 0000-0002-2564-7025

Cy4YacHMM pPO3BUTOK LMDPOBMX TEXHOSMOrIM Y HadaHHI NOCAyr rpoMagsaHam
KOXXHOI KpaiHu nepenbayae, neplu 3a BCe, CTBOPEHHSA BUCOKOEDEKTUBHUX i AKICHUX
rnocnyr 6i3Hecy, OCKiNbKWM Bif, € OCHOBHMM rapaHTOM HaOXOOXXeHH$A rnogaTkiB ao
aepyaBHoro 6tomxeTy. ToMy, B YKpaiHi BM3HayeHo, wo «[OMNC € cydacHow Ta
TEXHOMOMYHOK MNOOATKOBOK CNYXXO0K, aKa Hagac€ @KIiCHI Ta 3py4dHi mocnyru
NNaTHMKaM», @y 3aTBePOXKeHIiM Micii i cTpaTeriduHomMy nnaHi ONC Ha 2025-2030 poku
[1] TpeTiM MyHKTOM 3a3Ha4deHo: «3MilHeHHA nobpodecHocTi Ta gosipu oo ANC
yepe3 HagaHHA OOMOMOrM nnaTHMKaM MNoAaTKIiB WoAO YHWUKHEHHA Hambinblu
MOWUNPEHUX MOMWAOK Mig 4Yac BedeHHsa roCcnogapcbkoi M MignpUEMHULbKOI
Oi9nNbHOCTI; CAPOLLEHHSA Mpouenyp NodaHHa MOAATKOBOI 3BITHOCTI M chnatum
NoOaTKiB; MiHIMI3aUilo PU3UKIB HEQOTPUMAHHA MMaTHUKaMM BMMOTI MOOaTKOBOIO
3aKOHOOABCTBA Ta, LU0 Hapasi 0COBMMBO Ba)X/TIMBO, 3aMpPOBadXKeHHS MeXaHi3My
MOOATKOBOrO KOMMJIAEHCY - BiA AEPXXaBHOI peecTpalii naaTHMKa nogaTkiB Oo
cucTeMum BiacnigkoByBaHHA pumsukieB y OMNC i KiHLUeBOro pe3ynbTaty - Chfatm
nopaTKiB, 360piB, NaTeXiB A0 BIOOXKETIB YCiX PiBHIB..».

3YMNMHMMOCA Ha OCTaHHbOMY, OCKIifIbKM BiH € CBOEPIOHOK BIi3UTIBKOKO A0
EBPONENCbKMX CTaHOAPTIB MobynooBM OOBipUM Oep»kaBu i 6Bi3Hecy, OCHOBOW
BMKOHaHHA MOOAaTKOBOI ANCLUMMNIHM 9K Bi3HeCy, TaK i Aep»KaBW.

3 MeTok peanisalii Micii B Jep»aBHiv NogaTKoBi cny»bi» Ha E-nnatdopmi
«TepuTopia BUCOKOIrO pPiBHA MOOATKOBOI [OO0BIPW» PO3MILLEHU OeTalbHUM
MOAATKOBUM IHCTPYMEHTapPIM LWOOO0 OpraHi3aLii Lboro MpoekKTy Ta ydacTiy HboMy[2].
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Tak, Ona MambyTHbOro mnnaTHMKA 3 BUCOKMM piBHEM [OOBipM iHdopMaLia
MOYMHAETbCA 3 Micii NpoeKTy, Ae NPOronoLeHo, WO «.A09 KpaiHW, aKka nparHe B
€C, € HEeNnPUWHATHUM IiCHYBaHHA XWMOHOrO CyCMiIbHOrO [OOroBOPY 3a AKUM
TONepytoTbCHa YXMMEHHA Big onModaTKyBaHHA Ta Kopynuid. Hawa meTa - nobynosa
MPO30pKX Ta CrpaBeaIMBMX NOOATKOBMX BiQHOCKH, LLO FPYHTYIOTbCA Ha B3aEMHIN
BIOKPWTOCTI Ta OOBIpPI MiXXK MNaTHMKAaMUM Ta AePXKaBOtO» 00 OTPMMaHHSA pe3ynbTaTy -
MAaTHWKIB MOOATKIB 3 BUCOKMM pPiBHEM JOOPOBINBHOMO 4OTPUMaHHSA MOOATKOBOIO
3aKoHoaaBcTBa» [2].

MpK LUbOMY TaKOXX 3a3Ha4YaETbCs, WO AepykaBa MNparHe «..abu nepeBakHa
OiNblUICTb MNATHMKIB NOAATKIB Mana BUCOKUM piBeHb 0OBPOBINBHOIO Ta CBiAOMOro
BMKOHaHHA MOOATKOBOIMO 3aKOHOOABCTBA, @ HATOMICTb OTpUMYyBasa MiHIManbHi
KOHTaAKTM 3 NMOOATKOBOIrO KOHTPO/MO Ta MPOoLEeCyanbHMUX 3ax04iB MPaBOOXOPOHHMX
opraHiB»[2].

[na gocarHeHHs NoCTaBNEHOI METM Y MPOEKTI BM3HAYEHO OCHOBHI CK1afdoBI
33019 OOCArHEHHSA BMCOKOI AOBIPU MNATHUKIB A0 Aep)XaBW. MNeplirM KPOKOM €
3anpoBamXEHHA PU3MKOPIEHTOBAHOMO Niaxo4y A0 MOOaTKOBOro KOHTPOO, AKUM
nepenbadaeTbca MiHIManbHUIM piBeHb MOOATKOBOrO KOHTPO/O AN9 MNaTHUKIB 3
BMCOKMM PIiBHEM OOTPMMaHHA MOOATKOBOrO 3aKOHOLABCTBA Ta 30CEpPemKeHHSA
POBOTM MOOATKOBOro OpraHy Ha MaaTHUKax 3 MiABULLEHUM PU3MKOM MOPYLUEHHS
MoOaTKOBOrO 3aKOHOOABCTRBA. Tak, mepenbadyeHo 3anpoBadyXeHHA MopaTopito Ha
daKTWYHI Ta OOKYMeHTalbHi MepeBipKU, OKPIM BIOOXXETHOro BidlLKOAYBAaHHSA Ta 3
MUTaHb TPaHCHEPTHOro LIHOYTBOPEHHS, MEPEBIPOK 3a IHIUiaTMBOIK MMaTHWKaA
nofdaTkiB abo B pasi HaOXomyKeHHA OoKasiB/iHpopMaL,ii WOoOo PU3MKIB He criiaTu
nogaTkiB. TakKo)X nepenbedyacTbCa CKOPOYEHHS CTPOKIB KaMepasnbHOi Ta
OOKYMeHTabHOI MepeBipoK y Linax 6romyxeTHoro BigwkoanyBaHHa MNAB - oo 5 1a 10
POBOUMNX OHIB.

MNpoekToM NepenbavyeHo i HOBI MigXoau Ang OTPUMaHHSA MOCNyr 3 MOAAaTKOBUX
KOHCynbTauin. Oaa MambyTHiX MNaTHMKIB, AKi XO4yTb MpautoBaTy BiOAKPUTO Ta
oTpMMaTM MepeBarn Big Takoi cniBApaui 3 AepykaBoko, MOOATKOBI OpraHu
npwv3Ha4yatoTb MAATHUKY BUCOKOMNPOdECIMHOroO crneLianicTa-KOMyHikKaTopa -
KOMMJTAEHC-MeHemKepa, AKMM  CTaHe ON9 HbOro HagiMHMM MOMIYHUMKOM Ta
nopagHWMKOM. Bca KoHTakTHa iHdopMauia Mnpo  KOMIMIaEHC-MeHedyKepa
HagxoguTMMe OO0 MPWBATHOI YaCTUHM eNeKTPOHHOro kKabiHeTy nnatHuka. Lle
3abe3neynTb MNOCTIMHUK OOCTYN OO0 aKTyasnbHOi iHpopMaLlii Ta KOMYHIKaLiNHUX
KaHani..

Mpn LboMy, NNAaTHUK NOAATKIB MOXXe caM obpaTu 3py4yHUM ana cebe popmat
B3aEMOLIi Ta 4YacCToTy KOMyHiKalii, WO [OO03BOMASE adanTyBaTW ChiBNpauto a0
0COBNMMBOCTEM KOHKpeTHOoro 6i3Hecy. Taka rHydyka KOMyHiKalia 3abe3nedunTb
MOBHY MPO30pPICTb | ePEKTUBHICTb Y BUPILLEHHI MOOAaTKOBUX NUTaHb. [N1aTHUK MOXe

67 www.logos-science.com All rights reserved | CC BY-SA 4.0



/ Education and science of today: intersectoral
/\ O |_ @ Z issues and development of sciences

SECTION 3.
FINANCE AND BANKING; TAXATION, ACCOUNTING AND AUDITING

OTPMMATU LUBUOKY TOKOXK | YCHY KOHCY/bTaLLikO, OCKINTbKM MOXNMBICTb OOroBOpeHHd
MUTAHHA MUTaHb NAATHUKY OOCTYMHA 3a TenedoHOM.

Ona 6inbl geTanbHOro o6roBopeHHa BiNbll CKNagHMX NMOAATKOBUX MUTAHb
MNATHUKY MOXXHA CBMKOPUCTATMCA | BiOE03B'A30KOM, LLO O03BoNge 36epirath
MepcoHanisoBaHMM Nigxia 0o o6roBopeHHa NoAaTKOBUX PU3UMKIB | peKoMeHaaLLin.

Uepe3z 0cCOBUCTUM  eNeKTPOHHMIN  KabiHeT TakKoX MOXHa  WBUOKO
OOMiHIOBaTUCh rirabamTaMm KOPUCHOI iHdDopMaLil, OTPMMYBaTV KOHCYbTaLli,
OOKYMEHTWM Ta BIgNOBIAI Ha MUTaHHA B 3PYYHOMY eNneKTpoHHOMY dopMaTi. Ycq
icTopia NMCTyBaHHA 36epiraTMMeTbca A9 NoaanbLIoro nepernaany.

Ona nnaTHMKa 3abe3nedyyeTbCca OMnepaTUBHICTb Y KOHCY/bTyBaHHI, TOMYy
TOYHICTb | WWBMAOKICTb € KIIIOYOBMMUK MepeBaramMu, aki Hagae NPOEKT NIATPUMKMU
MNATHUKIB MOOATKIB 3 BUCOKMM piBHEM 0OOPOBINBHOMO 4OTPMMaHHA MOAATKOBOrO
3aKoHOOaBCTBa. HacaMnepepn Le NpoaBndaeTbCa B ONepaTMBHOMY pearyBaHHi Ha
3aNMTK Ta HaBITb Yy AiFX, WO yrnepemKyoTb PU3UKN.

Ona oTpUMaHHA TakMX MNOAOATKOBWMX MpedepeHLin, Aep)XaBok BM3HAUEHI
MeBHI YMOBM i KpuTepii, iHQopMaLia WoOa0 AKMX TaKOX PO3MilleHa Ha Uin
nnaTdopMi Ta CTPYKTYPOBaHa 3a KaTeEropigsMuy NIaTHMKIB: ONa topUONYHMUX OCib Ha
3aranbHin cMcTeMi onoaaTKyBaHHS; ana pesunaeHTie OiaCiTi; onga topuandyHmx ocio
- NNATHUKIB egmMHoro noaatky Il rpynu; onga topUONYHMX OCib - MNaTHUKIB €EAUHOIO
nogaTky IV rpynm (cinbrocnBMpobHUKKM); ONna PisndyHMX ocib - mignpueEMLIB Ha
3aranbHin cucTeMi onoaaTKyBaHHA Ta ANg Qi3nYHMX 0cib — NigNPUEMLLIB MNaTHUKIB
eomHoro nogatky Il rpynu.

OTKe, opraHisauinHi 3acagy MNOOAaTKOBOro CHIMIKYBaHHA OepXXaBU Ta
MNATHUKIB € aKTyanizoBaHUMK, TEXHOMNONYHO 3abe3neyYeHVMU | € MOTY)KHOK
OCHOBOI /19 HadaHHA AKICHMX CepBiciB Ta NigBULLEHHSA MOOATKOBOI ANCLMMAIHN i
KynbTypw CrNaTu MoaaTKiB.

3 ubOro NpmBoaYy, CNid 3a3Ha4YMTH, LLO 3 MOYaTKY CTBOPEHHS LIbOro NpoeKTy A0
HbOro goeaHannca mamxe 9, O Tuc cyb’exTiB[2].

TakMM  4YMHOM, MOAATKOBI OpraHM VYKpaiHWM MOCTYMOBO BMPOBAAKYOTb
MDKHapPOOHI CTaHOAPTU YynepemKeHHsa HeOoTPWMMaHHA MNaTHMKaMK noaaTkiB
3aKOHOOABCTBa, OOAHUM i3 GKUX € «TepUnTopia BUCOKOIro PIiBHA MOOATKOBOI AOBIpW».

MNpoTe, 9K 3a3Ha4YaloTb OKPEMI eKCNepTK, ICHYKOTb | OKpPeEMI BUKIMKM LWLOAOO
edEeKTUBHOCTI MofanblUoi MPaKTUYHOI peani3aLii Takmux 3axoniB. Tak, 6a3oBUM
3aKOHOOaBYMM JOKYMEHTOM, LLO BM3HAYAE IHCTPYMEHTM NOaaTKOBOIro KOMIIaEHCY
€ 3akoH N23813-1X Big 18.06.2024 «[po BHeceHHA 3MiH 00 MogaTKOBOro Koaekcy
YKpaiHy Woao ocobnmBoOCTEM MOAATKOBOrO aAMiHICTPYBaHHSA Mig 4ac BOEHHOMO
CTaHy ONS MNaTHUKIB NMoaaTKiB 3 BUCOKMM piBHEM O0OPOBINbHOMO OOTPMMaHHSA
MOOaTKOBOro 3aKOHOOABCTBA», AKMIM BCTAHOBUB, LLO MMIATHUKKM 3 BUCOKUM PIBHEM
J06POBINBbHOrO KOMIMIAEHCY OTPUMYIOTb MOPATORIN Ha NEepPeEBIPKK, a caM MNaTHUK
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rOTOBMM O0 BIAMOBIOAHOCTI 3aKOHOOABCTBY (Oasni — 3akoH N23813 - [X) [3]. OgHak, Xo4a
YKpaiHCbKMM 3aKoH 6a3yeTbCcsa Ha igei «napTHepPCTBay», BiH Ma€ CyTTEBI HaLLiOHANbHI
0cobnmBOCTI. Tak, Yy MOPIBHAHHI 3 cTaHgapTamMu KpaiH OECP, goe ocHOBHOtO
dinocodieto cTaHOapPTy € B3aEMHa OO0Bipa Ta PO3KPUTTH PU3UKIB Y peanbHOMY 4aci,
YKpaiHCbKMM Nigxig ©6a3yeTbca Ha HadaHHI Ninbr 3@ BiANOBIOHICTb KiNbKICHUM
MoKa3HMKaM. TOMy, YKPAIHCbKi MMAaTHUKKM MPOCTO AOTPUMYIOTbCA BCTaHOBAEHUX
NiMITIB Ta KpUTEpPIiB, 3aMiCTb A0OPOBINIbHOIO 3BITYBAaHHA MPO BUKOPUCTAHHSA TakK
3BaHUX «CipuX 30H». OOHIEO i3 BiOAMIHHOCTEM € W KpUTepin cTaTycy OoBipu abo
noaaTKoBoi BNeBHeHOCTI (Tax Certainty) wono yrod. Y BiTYM3HAHMX peaniax - ue
3axXMCT BiO MJIAHOBWX MepeBipOK Ta LWBUMAKI BignoBidi Ha 3anuTh, 3aMicTb
nonepenHboro y3roaXXeHHa No3unLin aKy cTaHaapTax KpaiH €C. TakoXK, Ha BiaAMIHY
BiO cTaHgapTiB OECP, oe Ba)k/IMBa Npo30picTb MPOLLECIB, YKPAIHCbKa Moae b MOKM
wo cdokycoBaHa Ha iHaHCOBMX pe3yfibTatax. Lle Mo)e CcTBOptOBaTU HEPIBHI
YMOBUM ONga Bi3Hecy, aKMIN Ma€ HMU3bKY MapXXWHalbHICTb, ane npaue abCcontoTHO
YyecHo.

MpoTe, He OMBNAYMCb Ha MeBHI PO3BIKHOCTI B CTaHOAPTM30BaHUX
npouenypax, MNeBHUX pPU3MKaX, YKpaiHa aKTMBHO BMPOBAOYKYE EBPOMEMCHKI
CTaHOapTW. BiganoBigHICTIO UbOMY € MPUMUMHATTA 3akoHy N23813 - X, akun chnig
BBa)XaTW CripolleHow (nepexigHow) Moaennto CTaHOapTUM30BaHMX Mpouenyp
MOOAaTKOBOIro KOMMIAEHCY, 9K GyHOaMeHTy MoaaTKOBOI AOBIpU | ANCUUNAIHW.

CNMUCOK BUKOPUCTAHUX OXKEPEJ:

11 [OepyxaBHa nogaTkoBa cny)6a YkpaiHu. (2025, 21 NoToro). /[7po 3aTBepaxeHHI Micli Ta
CrpareriyHoro riiaHy [epxaBHoi rnoaaTtkoBoi criyxbu YkpaiHu Ha 2025-2030 poku
(Hakaz N2 150). BwunydeHo 3. https;//tax.gov.ua/diyalnist-/zakonodavstvo-pro-
diyalnis/nakazi-pro-diyalnist/79393.html

[2] OeprxaBHa nopaTkoBa cnyXba YkpaiHu. (n.d.). Tepuropia BMCOKOro piBHSE rnogaTkoBoi
fAosipu. BunydyeHo 3: https://tpd.tax.gov.ua/

[3] BepxoBHa Papa YkpaiHW. (2024, 24 nunHa). [1po BHeceHHS 3MiH [0 [1onarkoBoro
KoAeKcy YKpaiHu 11jogo ocob6/IMBOCTEN [10AATKOBOIrO afAMIHICTRYBAaHHS 1 4Yac
BOEHHOIro CTaHy MA/19 [/1IaTHUKIB [OAATKIB 3 BUCOKUM PIBHEM [406POBI/IbHOMO
AOTPUMaHHA MMO4aTKOBOIro 3aKoHoAaBCcTBa (3akoH YKpaiHu N2 3813-1X). BunydyeHo 3:
https://tax.gov.ua/zakonodavstvo/podatkove-zakonodavstvo/zakoni-
ukraini/79051.html
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1. KaHO.eKOH.HayK, OOLEHT

nooueHT kadenpun diHaHciB, GaHKIBCbKOI Ta CTPaxoBoi cnpaBu
MixkperioHaibHa AKanemis yrpassiiHHS rnepcoHaiom, YKPAIHA
ORCID ID: 0009-0008-4008-2801

2. O-p.eKOH.HayK., Npodecop

3aBiayBay kadenpu diHaHCIB, 6aHKIBCbKOI Ta CTpaxoBoi cripasu
MixperioHasibHa AKanemis ypassiiHHS nepcoHanom, YKPAIHA
ORCID ID: 0000-0003-3420-6253

Y Meax Cy4acHOro HayKoBOro AOMCKYPCY KacuyHa Modeflb ayaMTOPCbKOI
OiANbHOCTI, WO [OecaTuniTtTaMu 6GasyBanaca Ha PeTPOCNeKTUBHIM  nepeBipLi
MepPBMHHOI OOKYMEHTALii Ta CeNnekKTMBHOMY TeCTyBaHHIi, 3a3Ha€ [OOKOPIHHOI
MeTOoO010rIYHOI TpaHchopMaLlii. CTpiMKa eKcnaHcisa KOpMopaTUBHMX
iHpOPMaLIMHUX CcUCTEM Ta Ge3nepepBHICTb TPaH3aKLUiMHUX MOTOKIB Yy LMDPOBIN
EKOHOMILi 3yMOB/IOIOTb HE3BOPOTHUI Mepexig BiA CTaTUYHOMO KOHTPOSO
«nocTdaKTyM» A0 AMHaMIYHOI Moaeni 6e3nepepBHoro ayamTy (Continuous Auditing).
Y TakuMx peaniax ayOunToOpCbKMMA BMCHOBOK BTPAYaE O3HAKWM MacMBHOI KOHCTaTaLil
MUHYNMX MOAIN, TPaAaHCHOPMYIOUMCb B IHCTPYMEHT OMNEepaTUBHOINO BUABIEHHS
CUCTEMHUX aHOMaTIM, OLUIHKKM MOTOYHMX OMepaLinHMX PU3KMKIB Ta MPEBEHTUBHOIO
3anobiraHHsa diHaHCOBUM amcbanaHcaMm cy6'eKTiB rocnogaptoBaHHA.

Knto4yoBMM eneMeHTOM OHOBMIEHHA MEeTOAMYHOrO amapaTy CTa€ BigMoBa Bif,
TpaauLiMHOro BMGIPKOBOIro MeToy Ha KOPUCTb CyLiNbHOro aHanisy reHepanbHoi
CYKYMHOCTI AaHMX 3a AOMNOMOrok IHCTpyMeHTiB Big Data. IHTerpauia anropmtMis
MaLUMHHOIO HaBYaHHS (Machine Learning) \% MPaKTUKY OLLIHKM
MAATOCMPOMOXKHOCTI MiAMNPUMEMCTB Ta aBTOMATM30BaHOIO KPeOUTHOIrO CKOPUHIY
KapOWHANbHO PO3LUMPIOE FOPU3OHTUM MnepeBipkK. CyydacHUIM ayauTop OTPUMYE
aHaNITUUYHMM  IHCTPYMEeHTapin, 30aTHUM IOeHTUGIKYBATU MPUMXOBaHI MaTtepHU,
KOpensaLuinHi 3B'a3KM Ta HETUMOBI TPaH3aKLIii y pexxMMi peanbHoro yacy. ba 6inblue,
BMKOPWUCTAHHSA MPOrHOCTUYHUX Modenen O03Bonde BepudikyBaTM OOTPUMAHHA
npuHLUMNY 6e3nepepBHOCTI AianbHOCTI nianpuemcTBa (Going Concern) Ha OCHOBI
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rMMOOKOro CueHapHOro MogetoBaHHA MamMbyTHIX FPOLLOBUX MOTOKIB, @ HE MPOCTOI
eKCTpanonauii peTpocneKTUBHMX GiHAHCOBMX MOKA3HMKIB [1].

MapanenbHO 3 UMM, MacluTabyBaHHA TEXHOSOrM PO3MOMLIIEHOr0 PeecTpy
(DLT) Ta cMapT-KOHTPaKTIB 3aknaga€ nigBanvHKM Ond MpaKTUYHOI peanisauii
KOHLEeML,ii «MoTpinHOro 3anucy» (triple-entry accounting), ae Ko)xHa rocnoaapcbkKa
onepauig € KpuntorpadiyHo 3axMLIEHOK Ta aBTOMATUYHO BepUdIKOBaAHOD
AeLeHTpani3oBaHo Mepexeto. Lle  OOKOpIHHO  3MiHIE npouenypv
nigTBepOYXEeHHA MpaB BNACHOCTI, HAABHOCTI akTMBIB Ta peanibHOCTI 3060B'A3aHb,
OCKITbKM TPUBaNMM NPoLEeC OTPMMaHHS 30BHILLHIX MNiATBEPOXXEHDb | B3aEMO3BIPOK
3aMIHIOETbCA ayQMTOM MPOrPaMHOro KOOy CaMMX CMapPT-KOHTPAKTIB Ta OLIHKOO
HadiMHoOCTI IT-IHPPACTPYKTYPK, LLLO 0BCNYroByE PyX TOKEHI30BaHMX aKTUBIB.

BooHouyac y CBIiTNi PO3BUTKY KOHLENUIN BiakpuToro 6aHkiHry (Open Banking)
Ta BOygoBaHuUx diHaHciB (Embedded Finance) nepuMeTp @¢iHaAaHCOBOro
MOHITOPUHIY CYTTEBO PO3LUMPIOETLCA, BMMaratoumM BrpPOBagyKEHHS TEeXHOMOorin
RegTech (perynatopHi TexHonorii) Ta SupTech (HarnggoBi TexHonorii) ang
aBTOMaTM3alii  KoOMMMaeHc-npouenyp. [lpoTe aBTOMaTU3auia anroputMis
nopoaKye creumdidHi aCMMETPUYHI 3arpo3un, 30KpeMa PU3MK anropUTMIYHOI
ynepeoxeHocTi (algorithmic bias) Ta KOrHiTMBHY acuMmeTpito 4depes aediuunt
LUMbpPOoBOI rPaAaMOTHOCTI CroXXMBadiB. BigTak, cy4yacHi MeToau ayauTy 3MYyLLIEHI
BK/toUaTU y cebe TeCcTyBaHHSA CUCTEM Ha MPOHMKHEHHS (penetration testing), ayauT
aNropuUTMIYHOI 6e3neku nnaToopm Ta OLLIHKY IXHbOI 3arafibHoi
Kibeppe3ncTeHTHOCTI (operational resilience), oCcKiNbKK CUCTEMHI NporpamMHi 360i
CTatoTb 3HAYHO Hebe3MeuHILIMMIM 33 MOOAMHOKI NOACLKI MOMUNKK [2].

TakKnMM UYUMHOM, UMPPOBI TEXHOMOrIi He MPOCTO aBTOMATU3YKOTb PYTUHHI
onepauii ayamTopa, a 3MiHTb caM GinocodCbKMiM Ta MEeTOOOoNOriYHMI Ba3unc
KOHTPOMO, 3Millytoun dokyc i3 dopManbHOI MepeBIpPKM NanepoBMX HOCIIB Ha
KOMMMNEKCHY OLiHKY 6e3nekn iHbopMaLiMHUX MOTOKIB Ta aOeKBaTHOCTI
MaTeMaTUYHUX MoOdeNnen, Wo KepyloTb BisHec-npouecamMu. YcniwHa peani3auiqa
LUbOro TpaHCcPOPMaALIMHOIrO noTeHuiany noTpebye rHy4dykoi MoaepHisaulii
MiKHAPOOHUX CTaHOaPTIB ayaAuTy Ta CTBOPEHHSA MPY>XXHMX HOPMATUBHO-MPaBOBMX
KOMMIA€EHC-PAaMOK, 30aTHMX FAPMOHI3yBaTU TEXHONOTIYHMM MPOrPec i3 )XOPCTKUMM
BMMOramMm iHbopMaLinHoi 6esnexku.

CrNMNCOK BUKOPUCTAHUX OXXEPEN:
[M Blix, L H, Edmonds, M. A, & Sorensen, K. B. (2021). How well do audit textbooks currently
integrate data analytics. Journal of Accounting Education,
55. https;//doi.org/10.1016/j jaccedu.2021.100717 DOI: https;//doi.org/10.1016/j jaccedu.2021.100717
[2] Booker, D. D, Pelzer, J. R, & Richardson, J. R. (2023). Integrating data analytics into the auditing
curriculum: Insights and perceptions from early-career auditors. Journal of Accounting Education,
64. https;//doi.org/101016/jjaccedu.2023100856 DOI: https;//doi.org/10.1016/jjaccedu.2023.100856
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The term «new economy» refers to the set of qualitative characteristics that
distinguish modern economic systems significantly from traditional industrial
economies. New systemic trends have emerged in the economy over the past 10-
15 years. These trends have emerged for very specific reasons, the influence of
which is constantly growing and expanding, drawing more and more national
systems into transformation processes [1]:

- Globalisation of the world economy and integration of global capital
markets;

- Changes in business practices and corporate structures;

- The transformation of computer technologies (up to the implementation
of top-tier ERP technologies) into a survival factor for companies and national
economic systems;

- The growth of e-business;

- The strengthening of creative aspects of competition and corporate
differentiation.

- The innovativeness of organisational structures;

- Theincreasing importance of 'intangible assets' (knowledge, brand, human
capital, etc)).

As an object of analysis and research, the new economy is an open system
with all the properties inherent in this characteristic, such as integrity, structure,
negative entropy and cyclicality of events. The most important of these properties
is perhaps the system's potential to change in response to changes in any single
parameter. This implies a close and constant interconnection between all events,
phenomena and facts occurring within the system. This circumstance is an
important aid in studying the new economy, explaining certain patterns and
establishing the corresponding relationships. It could be argued that this
phenomenon is characterised by the following features [2; 3]:
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Firstly, the new economy is changing perceptions of the sources of
organisational effectiveness. Above all, this involves the growing importance of
intangible assets and intellectual capital at micro and macro levels. At the core of
the new economy lies an innovative mindset. According to Peter Drucker, an
innovative mindset is an orientation towards making change a key factor in
success. In developed markets, the innovation process becomes a critically
important element of success. At the same time, a firm’s intellectual potential can
manifest itself in various ways. Intellectual capital, knowledge and intangible assets
can serve as the foundation for creating a unigue business concept and ensuring
the firm’'s long-term viability.

Secondly, the new economy is characterised by a variety of new technologies.
While the variety of new technologies is positive, the process of developing new
products is becoming increasingly costly.

Thirdly, the changing nature and direction of competition is another key
factor in the new economy. Companies must now take into account the fact that
market segments are much more open and transparent. Traditional competitive
advantages, such as high quality, price and availability, are becoming less
important as they are generally expected and taken for granted. The key to success
liesin the ability to respond quickly to market changes and adapt to new conditions
in real time - in other words, the capacity to constantly change one's structure,
business practices, products, and services. Strategy is just as important as
developing an innovative product. Without the right strategy - one that aligns with
the end-consumer market - an invention is unlikely to reach its target audience.

Fourthly, the new economy is giving rise to a new culture and transforming
social institutions. Traditional ideas about life, family values, professions and
vocations are crumbling. The standard approaches used to study traditional
consumer societies are becoming obsolete. Consumer society itself is becoming
fragmented, driven by the desire to belong to a certain group, to emulate others,
or conversely, to stand out from the crowd - all through consumption.

The changes taking place in the economy and society as we transition to a
new economic paradigm mean that we must remain constantly vigilant and learn
to live and operate effectively amid uncertainty and risk. This necessitates a
transformation in our core decision-making approaches, as enterprises in the new
economy must learn to account for uncertainty when formulating their strategic
and operational decisions, rather than trying to overcome it.

In the new economy, particular attention must be paid to developing
marketing strategies amid uncertainty. This is because, unlike the manufacturing
sector, the marketing sector is strongly influenced by the transformative trends of
the new economy. An increasing number of people are shifting from direct
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involvement in manufacturing to providing services and developing technological
approaches in the new economy. Consequently, unlike highly automated
manufacturing, marketing activities are carried out exclusively by people, and the
outcome of innovation depends on the quality of their decisions.

A framework for selecting the most appropriate decision-making model in
each specific situation can be developed based on a comprehensive analysis of the
characteristics of a marketer's approach to problem-solving and the state of the
company's operating environment [4]. Table 1 presents a matrix for selecting
marketing decision-making modelling tools, taking into account three factors: the
characteristics of the managerial approach, the state of the company’s operating
environment, and the nature of the data.

This stage in the development of management decision support systems
provides modern marketers with a wide range of opportunities to utilise various
modelling methods, as it does not require them to have specialised mathematical
training. The key to successfully applying a decision-making model is not having a
strong grasp of mathematical tools, but rather being able to select the right
modelling tools (DSS) for the circumstances at hand. It is sufficient for a specialist
to understand how a particular model functions and the type of data for which it is
most effective.

Table 7
Matrix for selecting tools for modeling marketing decision-making
Approach .
to Problem | Inert/Chaotic |Inert/Clustered Déi:gﬁj:/ Turbulent | Data Type
Solving
Optimization Optimization | Cluster Game theory Fractal Statistical
programming analysis analysis,
neural
networks
Reasoning | Expert Expert Simulation Simulation | Statistical
evaluations | evaluations modeling modeling, | judgments
evolutionar
y models
Analogies - Extrapolation | Case study - Judgments
of analogous
data
Creativity Cognitive Cognitive Cognitive design | Cognitive Judgments
design design and and idea design
idea phishing | phishing models
models
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Incorporating new decision-making tools into the marketing support system

of a new economy enterprise will enable it to expand its market influence, ensure

the

widespread distribution of innovative products and raise public, domestic and

foreign partner and consumer awareness of the enterprise's activities and
innovative approaches. This will contribute to the further expansion of the new

eco

nomic paradigm, penetrating the spheres of activity of companies associated

with the new economy and social spheres, through the mass distribution of
knowledge-intensive products and value transformations in society motivated by

the

(1]

(2]

(3]

(4]
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marketing programmes of new economy firms.
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Abstract. This article substantiates the institutional design of the Institute of State
Innovation Support (IDIS) as a concrete embodiment of the entrepreneurial state concept
(Mazzucato) adapted for the post-conflict governance context of Ukraine. Drawing on New
Public Governance theory (Osborne), transaction cost economics (Coase, Williamson) and
governance network theory (Rhodes), the article proposes a governance architecture in
which IDIS operates as a hybrid public agency: combining a public strategic mandate with
market-discipline mechanisms. The governance architecture is structured across five layers:
strategic (parliamentary mandate and sunset review), oversight (independent supervisory
board), operational (standardised package development), digital verification (ProZorro-
principle platform + e-hryvnia DLT registry), and market discipline (differentiated guarantee
deposit). A comparative analysis with Innovate UK, EIC Accelerator, DARPA/ARPA-E and
Israel's Yozma programme confirms that IDIS is unique in simultaneously combining self-
sustainability (revolving fund), market discipline and sector neutrality. A typological
comyparison across seven criteria demonstrates IDIS's structural advantages over classic
subsidies, PPPs and grants. Scientific novelty: the article introduces the concept of
«accountability by design» as the defining architectural principle of a new class of post-
conflict public innovation institutions.

1. Introduction: The Implementation Gap in Ukraine's Strategic Policy

Ukraine faces a well-documented systemic failure: an implementation gap
between ambitious strategic policy documents and the institutional capacity to
translate them into investable projects. The Hydrogen Strategy of Ukraine, the
National Recovery Plan and the Energy Strategy to 2050 outline transformational
goals — yet no dedicated institution exists to operationalise them into
standardised, market-ready investment packages. This is not a planning failure; it
is a governance architecture failure [1].
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The standard toolkit of public support — subsidies, grants, feed-in tariffs —
addresses symptoms rather than causes. It compensates for project losses without
changing the structural conditions that generate them. As Mazzucato [2] argues,
the most transformative public institutions do not merely correct market failures:
they actively shape markets by absorbing early-stage risks that private capital is
unwilling to bear. DARPA built the internet; Yozma built Israel's venture ecosystem;
the EIC Accelerator is reshaping deep-tech financing in Europe. What these
institutions share is not a budget size — it is an institutional design that aligns
public strategic intent with private capital through governance architecture rather
than fiscal transfers.

This article proposes IDIS — the Institute of State Innovation Support — as
Ukraine's institutional answer to this challenge. The purpose is not to replicate
existing models but to synthesise their most effective elements into a governance
architecture specifically adapted for a post-conflict economy with large-scale
international donor financing, a fragile private capital market and a strategic
imperative for EU integration. The scientific novelty lies in introducing
«accountability by design» as the defining architectural principle of IDIS —
embedded transparency as a condition of institutional functioning, not a post-hoc
addition.

2. Theoretical Foundations: Entrepreneurial State, New Public Governance
and Accountability by Design

The theoretical framework integrates three conceptual schools. First,
Mazzucato's entrepreneurial state [2] provides the strategic logic: the state does not
merely correct market failures by stepping back — it actively creates markets by
stepping forward, absorbing Knightian uncertainty at the frontier of innovation.
Applied to Ukraine, this implies that IDIS should not subsidise projects that the
market has already validated, but rather de-risk projects at precisely the stage
where private capital systematically withdraws — the pre-seed preparation cycle.

Second, Osborne's New Public Governance [3] provides the organisational
logic: effective public policy delivery in complex environments requires hybrid
institutions that combine a public mandate with market-discipline mechanisms.
Neither the pure bureaucratic model (monopoly on knowledge, no market signals)
nor full privatisation (no public strategic alignment) is adequate. IDIS occupies the
governance space between these extremes: a public body that operates through
market competition.

Third, Hood's concept of accountability by design [4] provides the institutional
integrity logic: transparency and accountability mechanisms must be embedded
in the institutional architecture at the design stage, not added as regulatory
overlays after problems emerge. This principle directly shapes the governance
architecture proposed for IDIS: the digital platform is not an audit instrument — it
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is the operational platform. The guarantee deposit is not a penalty — it is a
structural incentive. The sunset review is not a political concession — it is a built-in
self-correction mechanism.

Transaction cost economics (Coase [5], Williamson [6]) provides the micro-
foundation: IDIS reduces information search costs, negotiation costs and
monitoring costs across the investment preparation cycle. By absorbing these
costs once through the standardised package, the institution makes the entire
class of strategic-sector projects structurally more investable — without direct
subsidy.

3. IDIS: Typological Position Among Public Innovation Support Models

Before elaborating the IDIS architecture, it is important to establish its
typological position relative to existing models of public innovation support (Table
1). The comparison reveals that IDIS is not an incremental improvement to existing
tools but a qualitatively distinct institutional form.

Table 7
Typological comparison of public innovation support models across seven
governance criteria

Criterion Subsidy Classic PPP | Grant IDIS (author's model)

State Non- Joint Targeted De-risking + return via

investment logic | repayable operations financing licensing fees &
transfer royalties

Market None Partial None Strong: open

discipline competition +

guarantee deposit

Financial 1.0-1.2x 1.5-2.5x 1.0-1.5x 3-5x (up to 5-8x with e-

multiplier hryvnia)

Self- No — Partial No — Yes — revolving fund,

sustainability recurring recurring break-even yr 4-6
budget budget

Sector neutrality | Low Low Medium High — package

methodology replicable
across sectors

Built-in Post-factum Contractual | Reporting | Architecture: digital
accountability audit platform +
independent board +
sunset review

Source: compiled by the author on the basis of [2; 7; 8 9, 10]
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The key insight from Table 1 is that IDIS occupies a previously unoccupied
governance space: it is simultaneously self-sustaining (unlike subsidies and grants),
market-disciplined (unlike all grant models), sector-neutral (unlike most PPPs) and
digitally accountable (unique). The combination of revolving fund logic with a
guarantee deposit mechanism creates an institutional form that has no direct
precedent — though, as the next section shows, partial analogues exist in several
advanced economies.

4. International Institutional Analogues: What Can Ukraine Learn?

A comparative analysis of four leading international institutions reveals that
the IDIS concept synthesises best practices from across governance traditions
(Table 2). The comparison focuses not on budget size or sectoral scope but on
governance architecture — the institutional mechanisms by which each model
aligns public intent with private action.

Table 2
Comparative governance analysis: IDIS and international institutional analogues
Institution | Country | Governance Common with IDIS | Key difference
model
Innovate UK Public agency + Verified selection; Non-repayable
UK co-investment de-risking mandate; | grants; no revolving
sector coverage fund; no guarantee
deposit
EIC EU Hybrid: grant + Independent board; | No standardised
Accelerator equity market discipline; packages; project-
EU State Aid level, not platform-
compliance level logic
DARPA / USA Mission-driven Entrepreneurial R&D only; no
ARPA-E public agency state logic; strategic | commercialisation
mandate; high-risk package for market
tolerance implementer
Israel Israel State-backed VC | Catalytic state role; Focused on VC
Yozma co-investment VC ecosystem matching, not
fund building; return standardised
mechanism packages
IDIS Ukraine | Revolving fund + | Self-sustaining; Conceptual-scenario
(author's standardised sector-neutral; EU stage; pilot required
model) packages + State Aid for empirical
guarantee compatible; digital verification
deposit accountability

Source: compiled by the author on the basis of [2; 8; 9, 10; T1]
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From Innovate UK, IDIS adopts the logic of verified selection and standardised
assessment criteria — but transforms them from an annual grant competition into
a permanent platform for package-based market matching. From the EIC
Accelerator, IDIS adopts independent governance board design and EU State Aid
compatibility — but applies them to a revolving fund rather than a grant
programme. From DARPA/ARPA-E, IDIS adopts the high-risk tolerance and
strategic mandate logic — but adds the commercial package layer that ARPA
models deliberately exclude. From Yozma, IDIS adopts the catalytic state role and
the return mechanism — but scales it beyond the venture capital ecosystem to any
strategic sector with standardisable innovation parameters.

The unique synthesis is this: IDIS is the only model that simultaneously
achieves all five governance properties — self-sustainability, market discipline,
sector neutrality, strategic mandate and built-in digital accountability. None of the
four comparators achieves all five simultaneously. This is not a coincidence of
design but a deliberate architectural choice responding to the specific governance
constraints of a post-conflict economy.

5. IDIS Governance Architecture: Five Layers of Institutional Design

The governance architecture of IDIS is structured across five interdependent
layers (Table 3). Each layer addresses a specific governance failure mode identified
in the analysis of comparable institutions: strategic drift (layer 1), capture (layer 2),
bureaucratisation (layer 3), opacity (layer 4) and adverse selection (layer 5).

Table 3
IDIS governance architecture: five layers, actors and accountability
mechanisms

Governance layer Actor Function & accountability mechanism
Strategic (ex ante) | Verkhovna Rada/ Define priority sectors; approve IDIS

Cabinet of mandate; conduct sunset review every 3

Ministers years (parliamentary evaluation with power

to restructure or dissolve)

Oversight Independent Veto power over package approval;
(ongoing) Supervisory Board authority to initiate audit; composed max.

25% of government representatives;
majority: EBRD, EIC, OECD, VC community,

academia
Operational (ex IDIS operational Develop standardised packages; open
ante) team competition for implementers; guarantee

deposit administration; KPI monitoring
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Continuation of table 3

Governance layer | Actor Function & accountability mechanism

Digital verification | ProZorro-principle Full public transparency of all procedures;

(real-time) digital platform + e- | oracle-verification of KPI achievement;
hryvnia DLT automated tranche release; real-time
registry access for donors and parliament

Market discipline Guarantee deposit | 3-8% of project value; returned on KPI
(ex post) mechanism achievement; retained on failure - filters
fictitious applicants; aligns implementer
incentives with public interest

Source: compiled by the author on the basis of [3; 4, 12, 13]

The five-layer architecture embodies the accountability by design principle:
each layer contains both an operational function and a structural accountability
mechanism. The Supervisory Board's veto power is not procedural oversight — it is
a governance firewall against capture. The guarantee deposit is not a financial
instrument — it is an incentive alignment device. The digital platform is not a
transparency add-on — it is the operational environment within which all IDIS
procedures occur, making opacity structurally impossible rather than merely
prohibited.

The sunset review mechanism (Layer 1) deserves particular emphasis. Every
three years, the relevant parliamentary committee conducts an independent
evaluation of IDIS effectiveness across measurable criteria: number of standardised
packages deployed, private capital attracted, KPI achievement rate, financial self-
sufficiency. Parliament may restructure IDIS's mandate or dissolve the institution
entirely. This mechanism transforms IDIS from a permanent bureaucracy into an
evidence-accountable policy instrument — a form of institutional self-correction
that is rare in public innovation governance.

6. IDIS in the Post-Conflict Context: Why Governance Architecture Matters
More Than Budget

Ukraine's post-conflict governance context creates three conditions that
make IDIS specifically valuable — and that traditional institutional design literature
has not fully addressed. First, massive donor financing: Ukraine is receiving billions
in international assistance annually, yet the absorption capacity and accountability
infrastructure for this financing remains underdeveloped [14]. IDIS, through the e-
hryvnia donor token (Circuit 3), transforms international grants into verified,
milestone-linked financial flows — replacing audit missions with real-time DLT
registry access and accelerating disbursement [13].

81 www.logos-science.com All rights reserved | CC BY-SA 4.0



/ Education and science of today: intersectoral
/\ O |_ @ Z issues and development of sciences

SECTION 5.
MANAGEMENT, PUBLIC MANAGEMENT AND ADMINISTRATION

Second, the EU accession imperative: every institutional innovation in Ukraine
must be assessed against compatibility with EU State Aid rules, procurement law
and governance standards. IDIS is designed from the outset to satisfy this
constraint: the open competition mechanism for implementers, the independent
supervisory board composition, and the public transparency of all procedures
directly mirror the governance expectations of the European Commission and the
EBRD [7;10].

Third, legitimacy deficit: in a society that has documented extensive
corruption in public contracting, a new public innovation institution faces an acute
legitimacy challenge. The accountability by design architecture directly addresses
this: every IDIS decision is publicly recorded, every deposit is publicly tracked, every
KPI outcome is oracle-verified. Legitimacy is not asserted — it is demonstrated
through the institutional architecture itself.

Conclusions

IDIS represents a new class of public innovation institutions — the self-
sustaining, market-disciplined, digitally accountable public agency — that has not
previously existed in the governance repertoire of post-conflict economies.
Drawing on the entrepreneurial state logic of Mazzucato, the hybrid governance
architecture of Osborne's New Public Governance, and Hood's accountability by
design principle, IDIS occupies a governance space that existing models —
subsidies, PPPs, grants — systematically fail to fill.

The comparative analysis with Innovate UK, EIC Accelerator, DARPA/ARPA-E
and Israel's Yozma confirms that IDIS synthesises their best governance properties
while addressing their key limitations: it is self-sustaining (unlike grant
programmes), market-disciplined (unlike subsidies), sector-neutral (unlike most
PPPs) and digitally accountable (unlike all comparators). The revolving fund +
guarantee deposit + sunset review combination creates an institutional
architecture with no direct international precedent.

The governance architecture proposed in this article — five interdependent
layers from strategic parliamentary mandate to market-discipline guarantee
deposit — embodies the accountability by design principle as the defining
characteristic of a new institutional form. In the post-conflict context of Ukraine,
where legitimacy, absorption capacity and EU integration are simultaneously at
stake, governance architecture matters more than budget size. IDIS is above all an
institutional design choice, not a fiscal commitment.

Directions for further research: empirical comparative case study of IDIS
governance architecture against EIC Accelerator and Yozma using institutional
performance metrics; legal modelling of IDIS under EU State Aid rules; quantitative
assessment of the financial multiplier on a pilot sample; analysis of IDIS replicability

All rights reserved | CC BY-SA 4.0 www. logos-science.com 82



June 19, 2026; !
Cambridge, United Kingdom /\O |_ @ Z

SECTION 5.
MANAGEMENT, PUBLIC MANAGEMENT AND ADMINISTRATION

in other post-conflict economies undergoing EU integration (e.g. Western Balkans,
Moldova).
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It is crucial that social consensus be achieved on a fruitful basis, so that the
harmonization of interests is carried out in conditions that elevate the individual.
The importance of organizational-managerial influence is a priority here.
Meanwhile, with the strengthening of the characteristic features of a knowledge
society, intellectual activity becomes the core of the production process [1-5]. Today,
the primary source of value is creative, primarily intellectual, potential, rather than
the psychophysical efforts of the employee. The priority of development strategies
is the production of knowledge and a culture of effective organization and
application; added value is distributed taking into account the producer's costs,
system-forming relations of society (labour, property, management) are
democratized, and modes of production and exchange are transformed. The range
of possibilities for the development and use of forms of intangible wealth increases
radically during the inter-paradigm transition. Moreover, the relevance of the issue
of value is associated both with the aggravation of the ratio of rich and poor
countries and with the strengthening role of unequal exchange among methods
of one-sided enrichment.

Additional contradictions may arise from the discrepancy between the
national environment and the objective requirements of global processes and the
international division of labour. As is well known, increasing the share of highly
processed products in exports, especially those involving complex labour, while
reducing the share of raw material exports, is particularly important. Similarly, the
importance of intangible assets in supporting a long-term development strategy
in a hypercompetitive environment is growing. Analysis of the situation confirms
that there is a growing need, on the one hand, for unique (usually highly skilled)
creative labour, and on the other, for professional physical activity. Conversely, the
expanding distribution of spheres and forms of application of so-called “artificial
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intelligence” (models of intelligence simulation) undermines the basis for many
types of specialization, for example, for “white-collar workers”, various clerks. Thus,
humanity and countries are being drawn into substantive transformations in the
need for labour potential [6-10].

At the same time, signs of a far from idealized societal cohesion based on
tradition may be growing, but rather, of a postmodern atomization of society, an
archaization of pubilic life, and the emergence of features of “new Middle Ages” of
counter-modernity. In particular, the end of military confrontation may be
associated with a decline in the average level of morality and intelligence, with the
mass migration of bearers of completely different ways of life and traditions, and
with the “liberation” of a significant number of military personnel (possibly with
unigue motivations, habits, demands, weapons, and skills in wielding them). This
may lead to additional excesses: for example, due to the contradiction between the
large number of job vacancies (requiring significant labour input) and the
significant number of unemployed (who do not want to earn a living).

Meanwhile, the motives and goals of creative activity differ significantly: “not
by bread alone”. Moreover, a creative person “works with the soul” — in both the
material and spiritual spheres of life. The vector of change in society's dominant
attitude toward work is both an indicator of the socio-cultural landscape, a
characteristic of the prevailing conditions of activity, and an indicator of the quality
of common goals and interests [11-24]. The increasing importance of intellectually
intensive creativity, not only in the productive process but also as a socio-cultural
environment, is a natural part of human development.

Naturally, the opportunity to realize one's potential is a significant factor in the
overall interest in life and work. The importance of value-based incentives and a
sense of political-economic and socio-cultural justice is growing. One of the tasks
of developing and realizing potential at the level objectively required by the times
is the mandatory acquisition of at least one high-quality higher education for
everyone. Certainly, it is necessary to create sectors of domestic advanced industry
that would create a demand for highly qualified professionals and allow them to
refine and realize their potential. Clearly, an advanced industrial course and
industrial policy are required. However, labour activity is not always based on real
abilities, giving rise, in particular, to various forms of graph-mania and imitative
activity [25-37]. Thus, a serious contradiction of the times lies between the
developed need for quality work and attitudes toward life. On the one hand, the
dramatic increase in the complexity of human activity and the emphasis on unique
creativity make a highly responsible, committed attitude practically mandatory,
removing the worker's capabilities from effective external control and requiring
reasonable initiative and exploration, often around the clock [38-54]. On the other
hand, the comprehensive propaganda of the consumer pursuit of pleasure has
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undermined society's work ethic. Meanwhile, as is well known, “work according to
duty is work, and work according to inclination is leisure” (J.B. Shaw). And the extent
to which the evaluation of the time of one's activity depends on one's attitude
toward it, for example, was vividly reflected by Mark Twain in “The Adventures of
Tom Sawyer”. The formation of a life path in accordance with the nature of the
opportunities opened up by the sociocultural fabric of society occurs within a
coordinate system of the characteristics, on the one hand, of the cultural-
civilizational world, on the other, of the stage and structure of development. The
moral and spiritual foundation of structuring and transformation largely
determines the direction, sequence, and pace of change. The virtualization of life
and the increased range of possible individual choices balance social stereotypes
and taboos. At the same time, while society (particularly through the media and
educational systems) previously encouraged focusing attention and action on
developing individuals as specialists and professionals, “and the rest will follow”, the
approaches of “the well-placed” office worker or careerist are being replicated.

Meanwhile, given the nature of global transformations, stimulation naturally
comes to the forefront of organizational-managerial relations, particularly through
a favourable environment and clusters for the development of positive change.
Intelligent activity, as the foundation of historical initiative in the self-development
of essential human powers, is embodied in creativity, the social value of which
depends on human mastery of what has been created previously and knowledge
of the properties of the world. Ensuring dynamic development requires the use of
both internal and external factors and processes, the flexible deployment of self-
management and coordination mechanisms, and the appropriate application of
various feedback loops in society. Thus, it is necessary to prioritize the formation of
a social environment that stimulates desired changes and support of
“development points” — as the drivers of economic-technological growth. And the
degree of participation in information exchange is important.
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AKTYAJ1bHI MPOBJIEMUA ®OPMYBAHHSA UIHHICHUX
3ACAAO NYBNIYHOIO YNPABJIIHHA | MEXAHI3MIB
AOEMOKPATUYHOIO AEPXXABOTBOPEHH4:
XPUCTUAHCbKWUIM TEOJTOIMNYHUA NIAXIA

BoraaHeHkKo A.l.!

1. KaHOMOAT HayK 3 OePXXaBHOro ymnpaBiHHA, 4UPEeKTop
HaBYa/1bHO-HayKOBUKIHCTUTYTYCYCIiIbHUX HAYK 1M
KuiBCbKOMY yHIBEPCUTETI aBIaLIIVIHUX Ta IHPOPMAaLIVIHMX TexHos1oriv, YKPAIHA

CbOrofiHi y UeHTpI yBarm daxiBuiB 3 Aep>XaBHOro ynpaBiiHHA OMUHUINCS
MUTaHHA LiIHHICHOIO PO3BUTKY NyOMIYHOIo NpocTopy YKpaiHuW, B3aEMoii AepyKaBW,
LEePKBM i rPOMadsaHCbKOro CycnifibCTBa. Lle BaXkKnmMBO caMe TOMy, L0 PO3BUTOK
FPOMaOAHCbKOIo CyCnifibCTBa YCBIAOMOETbCA Yepe3 AYXOBHI LLIHHOCTI AeMOoKpaTii,
cBo6oOM CroBa, AyMKW, BipOCMoBigAaHHA, penirinHoro nawopaniaMmy. Ba)kko HaBiTb
YABUTU PO3BUTOK OeMOKpaTii Mo3a cBO6OOO AYMKM i COBICTI rpoMaasHCbKOro
cycninbcTBa. [JeMoKpaTia B KpaiHi 6yoe »XuTTesgaTtHa nuwe Tomdi, Konu byne
FPYHTYBATMCA Ha UIHHICHMX M FyMaHITapHWMX 3acafgax PO3BUTKY CyCnifibCTBa:
cBoboda NOOUMHWK, TiOHICTb, TBOPYICTb, camMopeani3auis, BignoBiganbHICTb,
CYMMIHHS.

3BaXKaOUM Ha HEPO3PUBHI 3B'A3KM penirii, KynbTypw Ta icTopii, FPYHTOBHI
JOCNiIKEeHHA MexaHi3MIiB yrnpaB/iHHA LWoao ryMaHiTapHOI MoniTUKKM i cBoboau
BipOCMOBIAaHHA CTatoTb OCOGMMBO aKTyallbHUMW. Ha Hawy AyMKY, TeopeTudHe
BMBYEHHA OYXOBHOMO M COLiafibHOro BMAMBY XPUCTUAHCHKUX LLEPKOB YKPaiHW Ha
PO3BUTOK MPOMaASHCbKOro CycnifibCTBa, AEMOKPATUYHUI Ta LIHHICHUIN XapaKTep
TpaHchopMalii NybniyHoro ynpaBniHHA NoTpebye BMBYEHHS COLianbHOI OYyMKMU
XPUCTUAHCTBA.

3BepHIiMOCA 00 aHanisy npouecy B3aemModii LUepKBU i rpoMagsHCbKOro
CcycninbcTBa. AQyKe LiepKBa CYyTTEBO BM/IMBAE Ha rPOMaAsHCbKe CyCMiNbCTBO, M
HaBMakKW. 3rigHO 3 TeONONYHO OYMKOK XPUCTUAHCTBA LIepKBa, 3i6paHHea BipHUX,
ob'eqHaHHA BipyouKx € ii ineanbHUM TUMOM CyCnifbCTBa, TOOTO AYXOBHWM 3Pa3koM
i  MPWKIaAOOM BIPHOCTI AOYXOBHWMM  LIHHOCTAM, YMOMMIAOHOK TEOSOrMYHO
KOHCTPYKLLiEO, 40 AKOI MparHe ntogmHa.
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Hanpuknan, cCOBopHICTb | €0HICTb XPUCTUAH YCbOTO CBITY € NuLlle AYXOBHUM
ineanoMm, TOMy YXUTTS LEepPKBMK, AKe MOBHICTIO Mae Bignoeioaty 6i6NiNMHIN eTuu,
OYXOBHWM LLIHHOCTAM XPUCTUAHCTBA, MPUHLUMMNAM COBOPHOCTI, € NuLIe igeanbHOO

MOOENI0  MOpanbHOi  Teonorii, (3pa3KoM, TeOPETUYHOK  KOHCTPYKLIED
XPUCTUAHCBKOI AorMaTuKKM). OTKe, MpaKTUYHE HaAbNVKXEeHHA 00 OYyXOBHOI €OHOCTI i
COBOPHOCTI BM3HAYaE CTyMiHb PO3BUTKY LIEPKOBHOI Mapadii i ii BignoBigHICTb

COUianbHIN eTunui XPUCTUAHCTBA. | caMe ToMy couiasibHa OYMKa LEePKBM Mae
HeouiHeHHe 3Ha4YeHHa ana nybniyHoro ynpaeBniHHSA, @ TaKOX ON19 YyTBepOXKeHHSA
npoLeciB AeMoKpaTii. EAHICTb XPUCTUAH, AYXOBHA MY>XHICTb, BiPHICTb NPUHLIMMAM
cBo60oAM M TiOHOCTI 0COBUCTOCTI, COBOPHICTb, CyMMIHHA CTalOTb INMKOCTPOBAHMMM
CTOPiHKaMK HaB4YanbHOMo MOCiGHMKa 3 CoLiaNlbHOro BYEHHS LEPKBWM, Ha OCHOBI
AKOIo i BUKPUCTaNI30BYKOTLCA LLIHHICHI M OyXOBHI igel po3BUTKY MPOMaaaHCbKOro
cycninbcTBa.

CnpobyeMO BU3HAYUTU, AKUK CaMe BMNIIMB MaE LepKBa Ha MNONITUYHI LLiHHOCTI
PO3BUTKY KpaiHW. PenirinHa ayMKa BIOOKPEMIIIOETbCA Bif, TOro TBEPOXKEHHS, O
MoniTMYHa KyfnbTypa CyCcriibCTBa € Nuwe MPOAYKTOM MOMITUYHOIO PEXMMY.
Teonoria 3a3Hayae, WO AOyXOBHA KynbTypa /toACTBa € Oinbll CTIMKOK, HDK
AONITUYHUIN PEXMM, OYXOBHI LIHHOCTI MOBISIbHO TPaHCHOPMYIOTb pPeasnbHICTb i
MPaKTUKY MoniTnyHoro 6yTTa. Ha oymky O. PaguyeHka, «Monpu 3Ha4YHWM piBeHb
B3aEMOBMIMBY Ta B3aEMO3ANIEXXHOCTI MIXK MOMITUYHMM PEXMMOM Ta MONITUYHOO
KyNbTypoOK, CaMe OCTaHHA € «Bedy4dol LWECTEPHE» LbOro MexaHi3my
PYHKLIOHYBAHHSA couianbHOi cucteMm» [1, c. 154]. Lig Te3a nigTBepaXkye NepLulictb
OYyXOBHUX igewv B obnaluTyBaHHI CBITY. TAaKMM YMHOM, KON HayKOBLLI 3BepTatoTbCca
00 BMBYEHHS OYXOBHMX MapagurM po3BUTKY MPOMaASHCbKOrO CyCMiibCTBa, BOHMU
TOPKaloTbCA MUTaHb BMANMBY [OYXOBHWX iOeW XPUCTUSAHCTBA Ha CTAHOBMEHHS i
PO3BUTOK CyCMiNbCTBa.

Ha Haw norngg, 6yob-akMii  aHanis nybéniyHoro ynpaBniHHA 6yae
HEMOBHOLLIHHVMM 6e3 ypaxyBaHHS iCTOPii XPUCTUAHCTBA, Teopii XPUCTUAHCbHKOI
Teonorii Ta B3aEMOoLii AepykaBu, LLePKBU | IPOMadsaHCbKOIrO CyCnifibCTBa, adyKe came
NOoNITUYHA KyNbTypa PO3BMBAETLCA B MEXaX OYXOBHUX LLIHHOCTEM MtoacTBa. «He
BMMAOKOBO BWBYEHHA MOMITUYHOI  KynbTypu 3BOAUTbCA: Mo-nepwe, Ao
COLIONOrNYHOro aHanisy cy4acHoro cTaHy MONITUYHOI KyNbTypW; MpKW LbOMYy
OCHOBHY yBary 3BepTatoTb Ha Mi3HABasbHi | MPaKTUYHI KOMMNOHEHTU GOPMYBAHHS
CyCnMinbHOI CBIAOMOCTI Ta iX 3aCBOEHHA Ha PiBHI rpynu, ocobu; no-gpyre, 0o
OOCMigyKeHHS B3aEMO3B'A3KIB | B3aEMOii MEHTaNIbHOCTI | MONITUYHOI KyNbTypPUW; MNOo-
TPETE, 40 PO3YMIHHSA MOMITUYHOI KybTypU 9K chepm B3aEMOLii MONITUKN, KyNbTypW,
Mopani (TobTo gk npegmMeTa MnoniTUYHOI  dinocodii UM MONITUYHOI  eTUKM)»
[1, c.156].
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CaMe y MeXax TpeTboro niaxony Teonoru i gaxisLi 3 Nny6niyHoro ynpaeniHHA
3HaxoOATb TOYKM [OOTMKY | HAYKOBOro MNOPO3yMiHHA. LlepkBa, pgep»xaBa i
rpOMagsHCbKe CyCMinbCTBO B3aEMOAIOTb Ta BNIMBAKOTbL O4He Ha ogHoro. He cnig,
3abyBaTy, WO OyXOBHa Ky/bTypa Cy4aCHOro NtoacTBa BUCTYMAE AK EAHICTb OYyXOBHOI
KynbTypW, MOMITUYHOIO MUCNEHHd, penirii, couionorii i ncwmxonorii. [OyxoBHa
KybTypa NoACTBa — Lie CBOro poay MaTpuua CyCniNibHO-MOMITUYHOIO XXUTTH, 9Ka
3a0Q€  UiHHICHI, MOTMBALiMNHI, CTiMKI ¥  AWMHaMIYHI  GOPMU  PO3BUTKY
cycninbHoro 6yTTd, $GOPMyE BEKTOPWM MUCNEHHSA, [OYyXOBHOI CBiOOMOCTI W
OOyXOTBOPSAE «MOBEOIHKY OKpeMMxX rpoMagsaH, rpyn, iHCTUTYTIB i CycnifibCTBa B
uinomy» [1, c. 156].

3 XPUCTUAHCBKOI icTopil, Teopii Teonorii i penirinHoi ¢inocodii BigoMo, LWo
HamBinblW MOTYXXHMM MEXaHI3MOM CYCMINbHUX 3pYLUEHb, OXXEepesoM [OyXOBHOI
eHeprii 4Nna iCTOPUKO-KYNbTYPHOrO, CyCniNIbHO-MNONITUYHOIO, AYXOBHO-MOPaibHOMO
Ta eKOHOMIYHOTO BYTTa NOACTBA € AYXOBHI ifel, LiHHOCTI. | came colianbHe BYEHHS
XPUCTUAHCBKOI LEPKBU € CTUC/IUM KOMMEHAIYMOM TeOPEeTUKO-MPaKTUYHOIO
penirinHoro cTaBneHHa A0 CBIiTY, MOPaibHOK KBIHTECEHLIE HAMBINbLL 3HAYYLLMX
OYXOBHWX i0en XPUCTUAHCTBA Ta MPUHLUKMMIB NyMaHIi3My.

HayKkoBLi 3a3Ha4yaloTb, WO XPUCTUAHCbKa Teosnoria Ma€e gBa BUMIPU —
dinocodpcbko-KOHUENTYANbHUM 9K y3arajbHeHHAa  KYJbTYPHO-ICTOPUYHOIO,
OYyXOBHOIo [OOCBiQY CBATMX OTLIB LEPKBMK, OOroc/oBiB, LEPKOBHUX i€papxiB Ta
OyTTEBUM  BUMIP  LEPKOBHMX Mapadin  (OyXOBHO-MPOCBITHULbKA  Micig,
GOorocny»iHHsg, MpPOMoBiAb, CcolianbHe CNyXiHHA). Hanpuknan, HauioHanbHa,
KY/bTYPHO-ICTOpUYHa, OyxXOBHa caMoigeHTUdIKalia 6araTbox rpoMagaH YKpaiHu
BiAOYBAETbCA BXXe He 3a O03HakKaMU NIATPUMKMK Tiei abo iHLWOI NOMITUYHOI cuin,
npe3ngeHTa, napTii, a 3a O3HakaMuM [OYXOBHO-LIHHICHOro MopagKy (uiHHOCTEMN
cBob6oadmn, NpaBa, rigHOCTI, NopaniaMy, akTUBHOIMO PO3BUTKY MNiAMNPUEMHULbKOI
OianbHOCTI).

3ayBaXkKMMO, WO Hapopm YKpaiHU K1Be B yMOBaX BiMHW, BigHOCTI, 3yB0oyKiHHS,
aemMorpadiuHOi KpM3KM | TOTanbHOI KOPYMLLi Ha BCix Wabnax aep»kaBHoi Bnaau. 3a
TaKMX YMOB HayKOBLSM, MOMITUKAM, FPOMadaHaM i LLlepKOBHUM figepamM HeobxiaHO
3aMUCTUTUCA MPO MaMByTHE YKpaiHKW, Npo Ti O4iKyBaHHA Hapoay, Lo NoB'a3aHi 3
npouecaMmmn OeMoKpaTii, PO3BUTKOM MPOMaaaHCbKOro CycninbCcTBa, @ B HaMbiNbLLU
rno6anbHOMY KOHTEKCTI — MpOo Miclue i poflb OYyXOBHMUX LIHHOCTEW NtoaCcTBa Y
PO3BUTKY MaMOYTHbOIO CBITY. XPUCTUAHCHKA LIePKBa 3aK/TMKAE CyCNiNbCTBO 06paTH
CTpaTerito 4ePXKaBOTBOPEHHA Ha OCHOBI 3rypTyBaHHA HAaBKO10 CMiNTbHUX AYXOBHMX
iaen rymaHiamy iHTerpaLinmHoro xapakrepy, 30aTH1x o6’'eaHaTV YKpaiHCbKMIA Hapoa,
B UiNiCHY [OepykaBy i3 36epe)eHHAM penirinHoi, iCTOPUYHOI | KynbTypHO-
LUMBINi3aLiMHOi caMoByTHOCTI YKpaiHu. AmyKe cucTeMa [OyXOBHUX LiHHOCTEN
XPUCTUAHCTBA CTOCYETbCA pPeanbHUX MPOLECIiB OEPXXAaBOTBOPEHHS, KybTypw,
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icTopii, Mopani, HayKW, OCBITW, BUXOBaHHHA, BIiOOOPaXKytOUM 3MiHWU OYXOBHUX
NPIOPUTETIB NOAMHM | CyCMiNbCTBa.

Ha Hawy A[ymKy, 3MiHa UiHHICHOI cucteMy ny6nidyHoro ynpaeniHHA €
HEMMHYYO0, OCKINTbKM LLiNecnpsaMoBaHMIM NPOoLLEC PO3BUTKY AK CBiAOMa OAeprKaBHa
ryMaHiTapHa MoniTMKa Ma€E BpPaxoByBaTM OOCATHEHHS CBITOBOI coLUianbHOI AYyMKMU
XPUCTUAHCTBA, LLO OXOMMKE HAMIOMOBHILWI CRilbHI MyMaHiITapHI LIHHOCTI yCbOro
rno6anbHOro cBiTy. PoNb XPUCTUAHCBKOI LIePKBUM Y PO3BUTKY MpoLeciB AeMoKparTii
i 0EPXKaBOTBOPEHHSA BaXXKO MePEOLiHUTU. HEBMMaAKOBO BEPXOBHMM apxieEMmMcKon
CeaTtocnaB LLeBUyK caMe XUTTS LLepKBM MOCTaBMB Ha YilbHe MicLie: «[1ecaTb poKiB
TOMY 4 BUCOBMB [OYMKY, LIO 3BIIbHUTUCA Big KOHdecinHoI nponaraHan —
i KATONMLUbBKOI, i MPaBOCMaBHOI — HaM OOMOMOXe CMpPaBXXHA HayKOBa MeTo40/10riq.
MW MOBUHHI OOBIPUTUCA OO'EKTUBHUM OOCNIOXKEHHAM iICTOPUKIB, LWOOW BigKpUTK
neaeay. A NoTiM Lo NpaBay MyCUMO MPUMHATKU | B HIM MOAMBUTUCA OOUH OOHOMY
y Bidi... Hawa icTopia € HeBio'eMHOIO 4YacTMHOM HalioHanbHOI MaM'aTi, i 6e3 poni
YKpaiHCbKOI  IPeKo-KaToMMUbKOI  LEPKBM  HEMae Mnpouecy YKpaiHCbKOro
HaLiOHaNbHOIO TBOPEHHS» [2, c. 70].

TaKMM  UYUMHOM, OOTPUMYIOUMCL iOen BWMAOATHOrO BYeHOro, npodecopa
O. PagyeHKa, a9KMN aKTyanilyBaB MUTaAHHA OYXOBHWX LLIHHOCTEM B LEPXXaBHOMY
YNpaBniHHi, MoxeMo CchOpMYtoBaTU TaKe TBEPOXKEHHSA: OYXOBHI LLIHHOCTI
XPUCTUAHCTBA —  «CBITOMMS4HO-IOE0MNOMNYHNIA  MexaHIi3M  OeMOKpPaTUYHOro
oep)kaBoTBopeHHa» [1, c. 168].

CaMe B TaKOMy pPO3yMiHHI € BCi NigcTaBy roBOpUTM MNpo Te, WO PO3BUTOK
rpPOMadsHCbKOrO CycninibCcTBa Mnepenbadac CPUMNHATTA LiHHOCTEM AeMoKparTii,
penirinHoro nalpaniaMy, KOHKypeHLUii penirinHux rpomagd. Y 135-Ty pidHMUIO
«Rerum novarumy» Mana PuMcbkuin JleB XIV y cBOiM nepuwin eHuMkNiui «Magnifica
humanitas» «NpPo 3axMCT JOOCbKOI 0COBUM B €rnoxy LWTYYHOro iHTenekty» [3]
3aKNMKae 36epertn «BenudHe NoacTBo» [3], B aKOMYy »uMBe bor, nigTpumyoym
ICTUHY, MAHICTb Npaui, colianbHy crpaBeanMBICTb | MUP[3].

OTKe, MOXKHa BBa)kaTW, WO Yy MpoLueci geMoKpaTm3alii icHye MoCTiMHUA
B33aEMO3B'A30K MK [Oep)XaBok, LEPKBOK i FPOMaAgaHCbKMM CyCnifibCTBOM. 3
ofHOro 60Ky, iCHyBaHHA i MOBHOLIIHHE YHKLIIOHYBaHHA PenirimHux iHCTUTYTIB
30INCHIOE CBiM BMIMB Ha GOPMYBaHHSA AYXOBHMX i4eln, LiHHOCTeM B NybniyHoMy
MPOCTopi, AOWHaMiKy npoueciB gOemMokpaTii, cBoboon OYyMKW, COBICTIi i
BipoCnoBigaHHSA. 3 IHLIOro — iCHYIOTb MEePEKOHTUBI CBIAYEHHS TOrO, O HAaABHICTb
y nNy6nivHoMy yrnpaBniHHI AyXOBHUX LLiIHHOCTEW AeMOKpaTii, Mtopaniamy, NpaBoBUX
YMOB PEeNiriMHOI KOHKYPEHLLi Yy CBOKO 4epry 3A4IMCHIOE BMIMB Ha PO3BUTOK
penirinHnx opraHisauin. Hepo3BMHEHICTb MNPOMaOAHCbLKOIrO CyCMiIbCTBA HaMpPaMy
3aNeXXUTb BiO HEeOOCKOHaNMX MPOLECIB AeMOoKpaTii, penirinHoro natopaniamy i
cBoboaum crnoBsa.
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MANAGEMENT, PUBLIC MANAGEMENT AND ADMINISTRATION

CNMNCOK BUKOPUCTAHUX OXXEPEJT:

PagyeHko O. B. LliHHICHa cucTeMa CycCninbCTBa FK MEXaHi3M OeEMOKPaTUYHOro
OepyXaBoTBOpeHHd: MoHorpadia / OnekcaHap PagdeHko. Xapkis: Buao-so XapPl HALY
<<MaFiCTp>>, 2009. 380 c.

CBaroc/siaB  LlleBYyK, BEpPXOBHMUI apxierivckor. «HemMae mnpouecy YKpaiHCbKOro
HalioHanbHOro  TBOpeHHAa 6e3  poni  YIKL». OgiyiwiHmy  cait  VIKLL
URL: https://ugcc.ua/data/nemae-protsesu-ukraynskogo-natsionalnogo-tvorennya-
bez-roli-ugkts-blazhennishyy-svyatoslav-na-kruglomu-stoli-pro-lvivskyy-psevdosobor-
u-kyevi-8421/ (oata goctyny: 16. 03. 2025).

lana Pumceruvi Jles XIV. «lLTydHUM IHTENEKT MaE CNyXXuTu OAOCTBY, a He Bnagi
HebaraTbox». Vatican News. URL: https://www.vaticannews.va/uk/pope/news/2026-
05/oglyad-pershoji-entsykluky-papy-leva-xiv-magnifica-humanitas.html (onaTa
3BepHeHHSd: 25. 05. 20206).
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EMOLINHE BUTOPAHHSA Y IOPUOAUNYHIN MPODECII:
NMPUUYUNHU TA MPODINTAKTUKA

B. M. Co6oneHKo!'

1. CtyoeHTKa 2-1ro Kypcy
daKynbTeTy aBOKaTypPM Ta aABOKaTCbKOIi AiANbHOCTI
HavioHanbHMv yHiBepcuteT « OnechbKa opuandHa akaaemisa», YKPAIHA

tOpmanyHa npodecia — Le oaHa 3 HaMBAKIMBIWLKMX | CTPECOBMX rany3emn.
KOpucTKn, agBoOKaTK, cyadi Ta iHLWIi NpaBoOBi MpaUiBHUKKM LWOOEHHO PO3rNa4atoThb
Benm4yesHi MacuK iHpopMaulii, ypMBKM KOHOMIKTIB Ta CKAa4HI MpaBOBi MMTaHHA. Taka
poboTa MOXe MPW3BECTM A0 €MOLIMHOIo BMYepnaHHsa, 9ke WKOoOAUTb He nulie
NPodECINHIN OiANbHOCTI, ane v NCUXONoriYHOMY 300PO0B't0 creLianicTa.

EMouiMHe BUropaHHA — Le CTaH, KonuM ntogMHa CUbHO BUCHAXKYETbCA
QIi3NYHO, eMOLIMHO Ta NCUMXONOrIYHO Yepe3 TpmBanmm BAAmB cTpecy. [1]. OCHOBHI
MPUYMHM LbOTO Y IOPUOMYHIM Npodecii — Le BeNnka BigMoBiganbHICTb, Oy»Xe

BMCOKe poboue HaBaHTaXKeHHH, HeOOXiaHICTb YacTo MPUMNMaATU BaXXIUBI pilLeHHS,
poboTa B 06CTaBMHaX, KO/IM He BUCTa4a€ 4yacy, Ta B3aemMofia 3 /toObMU, AKi
nepebyBatoTb y CKNAOHUX XXUTTEBUX CUTYaLLIAX.

HayKoBLi BBa)atoTb €MOLLIMHE BUIOPaHHSA MPOLLECOM, KM PO3BMBAETLCA
nocTtynoBo. CroyaTKy NtogmMHa Oy»e 3aXOorntoeTbca poboToo Ta XoTiNna 6 gocartm
BMCOKMX pe3ynbTaTiB. [i3HiLe NOYMHAETLCH BTOMA, 3MEHLLYETLCS 3300BOMTEHHS B,
POBOTK, 3'ABNAETLCA EMOLLIMHE BUCHAYXEHHSA. Ha OCTaHHIM cTadii MoXe BUHUKHYTU
Ganaykictb 0o NpodecinHMX crpas, BTpaTa NparHeHHs gocaraTy pe3ynbTaTiB Ta
noripweHHa edbeKTUBHOCTI poboTu.

Ong nrogen, aki NpautooTb Y lopUMONYHIKN rany3i, nTpuiymMHaMm BUHUKHEHHA
€MOLIMHOIO BUIOPaHHA MOXXYTb CTaTu BenMke poboye HaBaHTaXXeHHS, Benuka
BiAMOBIOANbHICTb 3@ pPe3ynbTaTu CBOEI POOBOTH, HEOBXIOAHICTb 06POONATN BETUKUI
o6’eM iHdOopMalLlii Ta MOCTIMHUIN NCUXONOTNIYHMA TUCK [2, . 118]. JoBroTpmBanmm ctaH
CTpecy HeraTMBHO BM/IMBAE K Ha AKICTb BUKOHaHHSA MpodecCimHMX 3aBAaHb, TaK i Ha
di3nyHe Ta NcuxidyHe 300POoB'a NpaLiBHUKA.

OpraHizaluinHe cepenoBuLLe, B AKOMY MPALIKOE KOPUCT, BMIMBAE Ha MOro CTaH.
AKLWo € 6araTto GIOPOKPATUUYHMX Mpouenyp, OOBrMm pobounii OeHb, BiACYTHICTb
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MiOTPMMKKM 3 BOKY KepIiBHULTBA Ta KOJET, Le MO)e 3Ha4yHO 36iNblnTM piBEHb
cTpecy. Y TaKMX yMOBax MpauiBHMK MEHLU 34aTeH BIANOYUTM Ta BIAHOBUTKMCS, LLO
LWBMOKO MPW3BOAUTb 40 BUTOPAHHS.

OfHi€ 3 4OOATKOBUX MPUYMNH €MOLLIMHOMO BUCHAXXEHHS B OPUAONYHIN ranysi
€ TMOCTiMHEe BMKOHAHHA POBOTKM 3 HeratTuBHO iHPopMalieto. KOPUCTM YacTo
MpaLolTh Had KpWUMIHaNIbHUMUKM cnpaBaMuK, KOHOMNIKTaMK, GiHAHCOBUMMU
cyrnepeykamm Ta OACbKUMU Kpu3aMuK. Taka poboTa NpM3BOAUTL OO 3POCTaHHA
E€MOLIMHOI BTOMKM Ta PO3BUTKY TaK 3BaHOI «npodecinHoi gedopmauii», KoM
MPaLiBHUK MOYMHAE GaUYUTM NpobneMun KieHTiB 6inbll BiACTOpPOHEHO abo 3
LMHIYHOK NMO3ULLIEID.

Hacniokm eMoLiMHOro BUropaHHSA MOXYTb BUABNATUCSA He TiNTbKKM Y 0cobu, ane
M BMNMIMBATM Ha SKICTb BUKOHAHHSA POBOTU. BMeHLLEeHHS 30CcepeyKeHOoCTi, MoraHila
MnaM'aTb, MPob6neMm 3 MPUMNHATTAM pilleHb Ta 30yOXKeHHS MOXXyTb MOTipLIMTM
pe3ynbTaTh Npaui topucta. KpiMm Toro, LOBroTpmMBanumm CTpec MoxXe Npm3BoaAnNTM A0
npob6nem i3 CHOM, TONIOBHMM 6OMeM, XPOHIYHOK BTOMOK Ta IHLWWUMM
300poB’'a3bepiratounMy npobnemMamm.

TakoXX  MOTPIGHO  BpaxoByBaTM  OCOGAMBOCTI  pPO3YMOBOIMo  Ckjagy
npodecioHana. Jltoam, 9Ki HaaMipHO BigmoBiganbHi, NepdekuioHicTn abo YacTto
KPUTUKYIOTb cebe, OGinblle NigaatoTbCs BUropaHH. BoHKM yacTo 6epyTb Ha cebe
3aHAATO BE/IMKE HaBaHTa)XEeHHA, He JatoTb cobi BiAMOYMTHM | MOCTIMHO Big4YyBatoTb
NPUXoBaHe HeBOOBOJSIEHHSA CBOIMW pe3ybTaTaMu.

MpodinakTka eMOLIMHOIro BUropaHHA BMMarae 36epiratm 6anaHc Mix
POBOTO Ta OCOBUCTUM XUTTAM, O0b6pe nnaHyBaTK 4dac, Aobpe BionoymBaTu i
perynapHo  3ammMatmca Ii3UUHOK aKTUMBHICTIO. [y)Ke Ba)X1MBO PO3BMBATU
30aTHICTb 3HOCUTKM CTPEC, CTBOPIOBATU MO3UTMBHY MCUXOMOrivyHy aTMocdepy B
poboyoMy cepefoBMLLI Ta 3BepTaTUCA 3a OOMNOMOroK MCUXOoMora y BMMagKax
notpebu [3].

EdekTMBHMM criocoboM 3amobiraHHa eMOoLiMHOMY BUIOPAHHIO € PO3BUTOK
HaBUYOK MCUXOMOrivyHoi camoperynauii. Lle Bktodyae 30aTHICTb KepyBaTU CBOIMMU
eMoLigMKM, 3aCTOCOBYBATK TEXHIKM penakcauii, NigTpUuMyBaTM 300POBUIN CroCi6
WXUTTS  Ta CBOEYACHO BIiOHOBAOBATU BHYTPILWHI pecypcu. TakKoX BaXXMBO
CTBOPUTM

CNpuUaTnMBi YMOBM Ong pPobOTH, OTpUMYBATM MiATPUMKY BiO kKoner i
KepiBHMLUTBA, @ TaKOXX MiABULLYBaTM PIBEHb MCUMXOMOrIYHOI KynbTypw cepeq
topUcTiB. OTXKe, eMOLLiMHEe BUCHAXXeHHA — Lie BakMBa npobnemMa B OPUONYHIN
ranysi. BuyacHe BumABMeHHS ii 03HaK Ta 3aCToCyBaHHSA MPOodiNaKTUYHUX 3axOaiB
JgornomMaratoTb 36epiraTv NcuxiyHe 300poB’'a OPUCTIB, MOKpPaLLYBaTU AKICTb iXHbOI
poboTK Ta 3abe3nedyBaTl BUCOKUM piBeHb NpodecimHOi akTUBHOCTI.
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CNMUCOK BUKOPUCTAHUX OXKEPEJSI:

BcecBiTHA opraHizauia oxopoHu 3g00poB’a. Burn-out an occupational phenomenon.
URL: https://www.who.int

MakcumMeHko C. [1. 3aranbHa NcUxXonoria : HaBy. nocib. Kuis : LleHTp yuboBoi nitepatypu,
2019. 272 c. https://lib.iitta.gov.ua/id/eprint/738699/

[eHe3a eMouinHoro BMIOpPaHHA ocobucTocTi (36ipHKMK  cTaTen), 2024.
https://www.researchgate.net/publication/379491602_GENEZA_EMOCIINOGO_VIGOR
ANNA_OS OBISTOSTI
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NMPUHUUIMUN SBEPEXXEHHA MEHTAJIbHOIO
300POB'd CTYOEHTIB-NPABHUKIB
B YMOBAX CYHACHUNX BUKJTUKIB

Fanywka Makcum AHgpinoBuy’

1. CTyneHT 2 kypcy, dakynbteTy «CyagoBOro Ta MikHapoOHOro npasa»
HavioHarnbHmMt yHiBepcuteT « OnechbKa oprandHa akagemisas, Y KPAIHA

MeHTanbHe 300POB'A € BaXKMMBOK CKMaOOBOK 3arafibHOro 6naromnonyqysa
NMOONHW Ta BMU3Ha4acE ii 30aTHICTb ePeKTMBHO HaB4YaTUCA, NpaLtBaTy, byayBaTH
couianbHi B3aEMUMHM 1M adanTyBaTUCH A0 XUTTEBUX TRYAHOLLIB. Y Cy4daCHUX YMOBax
npobnema 36epeyKeHHs MeHTalbHOro 340P0B'a HabyBae 0COONMBOI aKTyaslbHOCTI
cepen CTyOeHTCbKOI MOM0i, 30KpeMa CTYOEHTIB IopUANYHKX CreLiafibHOCTeN, AKi
CTUKAOTbCH 3i 3HAYHMMUM HAaBYATbHUMUW HaBaHTAaXXEHHAMU Ta BUCOKMMU BUMOramMum
00 NpodecinHOI MiAroTOBKW.

HaBuyaHHA Ha topuandHOMY dakynbTeTi Nepenbadyac onaHyBaHHA BENUKOIo
obcary HOPMaATMBHO-MPABOBMX aKTIiB, CydOBOi MPaKTUKKM Ta cneLianbHOoi
niTepatypu. [locTiMHa HeobXxiOHICTb aHanilyBaTW CkKMAaAHi npaBoBi  cUTyalii,
roTyBaTUCA OO0 CEeMIHAPCbKMX 3aHATb | CKNagaTW iCMUTU CTBOPIOE O0OaTKOBUMN
MCUXONOTIYHMIM TUCK. YHACNIOOK LbOro 6arato CTyAeHTIB BiauyBatoTbh TPMBOXKHICTb,
eMoLiMHe BUCHaXXeHHS Ta 3HMXXeHHSA MOTUBAaLLii 4O HaBYaHH4.

OgHVM i3 daKTopiB, WO HeratTMBHO BM/IMBAE Ha MeHTalibHe 300PO0B’A
CTYAEHTIB, € XPOHIYHUM cTpec. Noro BUHUKHEHHIO CMIPUSIOTb OBMEXKeHI TEPMiHU
BMKOHaAHHA HaB4YalbHUX 3aBOaHb, KOHKYypPeEHLia cepen 3006yBadviB OCBITUM Ta
MpParHeHHs 00 BUCOKMX aKadeMidyHUX pe3ynbTaTiB. TpMBanmii BB CTPECY MoXKe
MPU3BOOUTM OO0 MOripLIEeHHA KOHLUEHTpaUii yBarm, mopyLeHHs CHY Ta 3HMKEeHHA
npaLe3a0aTHOCTI.

Ba)knmBoo NpobeMoto TakoX € aBuLLE eMOLIMHOIro BUropaHHg. Xo4a Len
deHOMEH TpadMUiIMHO MOB'A3Yl0Tb i3 MpodeciMHO AiFNbHICTIO, MOro MnposaBu
Aefani 4acTilwe crocTepiratoTbCa cepen  CTydeHTiB. EMouinHe BUropaHHS
XapaKTepPU3yETbCa BIiOUYyTTAM BUCHAXXEHHd, 6anayyicTio [0 HaB4YaHHAa Ta
3HUMKEHHAM PIBHA 0COBUCTOI epeKTUBHOCTI. [19 MaMbyTHIX KOPUCTIB Lie CTaHOBUTb
ocobnumBy Hebe3neky, OCKiNbKM Npodecia BUMaArae BMCOKOI KOHLEHTPaLIi yBaruy,
BiOMOBIOaNbHOCTI Ta CTIMKOCTI 0O CTPECOBUX CUTYaLLIN.
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JoOaTKOBMM BM/IMB Ha MCUXOEMOLLIMHMM CTaH MOJiodi MakoTb CydacHi
CyCninbHi BUKIMKW. BOEHHWW cCcTaH B YKpaiHi, HecTabinbHICTb colianbHO-
€KOHOMIYHOI cuTyauii Ta NOCTIMHMM IHOOPMALLIMHMIA MOTIK MOXYTb MOCUMIOBATU
BiQYYTTS HEBM3HAYEHOCTI Ta TPUBOIMM. Y TaKMX yMOBax OCOOMMBOro 3HadeHHs
HabyBa€ GOPMyBaHHA HABUYOK MCUXOMOTIYHOI CTIMKOCTI Ta caMoperynatdii.

36epeXkeHHIO MeHTaNbHOro 340POB'A CNpUAE OOTPUMaHHA ©GanaHcy Mix
HaBYaHHAM | BigMno4MHKOM. PeryndapHa ¢i3MyHa aKTMBHICTb, MOBHOLLIHHMW COH,
NiaTpUMKa couialibHUX KOHTAKTIB i pauioHanbHe MMaHyBaHHA 4Yacy gornoMaratoTb
3MEHLLUNTK piBEHb CTpecy. BaxkKNmMBYy pOb TaKOXK Bifirpae CBOEYacCHe 3BepHEHHA 3a
MCUXONOTNIYHOK [OOMOMOroK Yy BMMAAKY BWHUKHEHHA TPWMBaNMX €MOLIMHUX
TPYOHOLLIB.

3aknaguM BULLOI OCBITM MOBMHHI CTBOPKOBATKM CNPUATAMBI YMOBM 014
NiATPUMKKM  MNCUXiYyHOro  6narononlyyyda  CTYAEHTIB  WAAXOM  MpoBedeHHSA
MPOCBITHULLbKMX 3aX0[iB, MCUXOMOMYHMX KOHCYNbTaLiM Ta NporpamM npodinakTnkm
EMOLLIMHOIo BUIrOpaHHS.

DopMyBaHHA KyNbTypu TypO6OTH MPO MCUXiYHe 300P0B'a CMPUAE NIOABULLEHHIO
AKOCTi OCBITU Ta MPodEeCiMHOI MiAroTOBKM ManbyTHIX ¢axiBLiB.

OTXKe, MeHTanbHe 300POB'A CTYAEHTIB-MPaBHUMKIB € BaXXTMBMM YUHHUKOM
YCMilHOro HaBYaHHA Ta ManbyTHboi npodecinHoi aignbHocTi. CBoevyacHa
npodinakTuka CTpecy, PO3BUTOK MCUXOMOriYHOI CTIMKOCTI Ta NiaoTpuMKa 3 6OKy
OCBITHbOIO cepefoBULLA CMPUAKDTb 30epeXKeHHo MNCUXiYHOro G6rarononyyysa
POpPMYBaHHIO KOMMETEHTHMX Ta BiAMNOBIAATbHUX FOPUCTIB.

CNMNCOK BUKOPUCTAHUX OXXEPEJ:

[l World Health Organization. Mental Health and Well-being. Geneva: WHO, 2022.

[2] World Health Organization. Mental Health at Work. Geneva: WHO, 2022.

[3] American Psychological Association. Stress in America Survey. Washington, 2023.
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NMPOBJIEMU PO3ME)XXYBAHHSA KONMABOPALINMHOI
OI97IbHOCTI TA OEP)XXABHOI 3PAOU

CBepryH Mukona'
HaykoBuit KepiBHUK: IHra BanepiiBHa Kunuy?2

1. 3006yBay BULLIOI OCBITU daKyNbTeTY EKOHOMIKM Ta yNPaBiHHSA
KUiBCbKMK HALIIOHA/IbHMEL Y HIBEPCUTET TEXHOIOIIV Ta Amn3ariHy, YKPAIHA
ORCID ID: 0009-0000-0263-3272

2. KaHOMOAaTKa op. HayK, OoUeHTKa kKadenpmn NnpmuBaTHOro Ta ny6nivyHoro npaea
KUiBCbKMK HALIIOHA/IbHME Y HIBEPCUTET TEXHOIOMIV Ta Amn3ariHy, YKPAIHA
ORCID ID: 0000-0003-3678-4794

36ponHa arpecia Pocincbkoi Degepauii MpoTn YKpaiHM 3yMoBKMna noTpeby B
OHOBJ/IEHHI KPWMIHANbHO-MPABOBOIrO IHCTPYMEHTapito MnpoTuaii cniBrpaui 3
JepyKaBo-arpecopoM. 3aKoHOM YKpaiHu Big 3 6epe3Ha 2022 poky N2 2108-IX
KpuMiHanbHUM KogeKce YKpaiHu (oani — KK YkpaiHu) 6yno gonoBHeHo ctaTTeto 111-1
«KonabopaliHa OianbHiCTb», aka Habpana YMHHOCTI 15 6epesHa 2022 poky [4; 7].
HopMy BMileHo o po3ainy | Ocobnmeoi yactHm KK YKpaiHK «3M104YMHKM MPOTKH
OCHOB HallioHanbHOI 6e3neKn», TO6To Nopan i3 Aep>kaBHoto 3pagoto (ctatTa 111 KK
YKpaiHu). CTpyktypHo cTtatta 111-1 KK YKpaiHM OXOn/te BIiCiM YacTUH, SKUMU
daKTUYHO BMOKPEMIEHO CaMOCTIMHI CKNaan KpUMiHanbHMX NpaBonopyLUeHb — Bif,
nyoniyHoro 3anepedyeHHa 36POMHOI arpecii 4o y4YacTi B HE3aKOHHUX 36POMHUX
dopMyBaHHAX aeprkaBu-arpecopa [4]. CninbHICTb pogoBoro o6’ekTa MocaAraHHsa Ta
YaCTKOBUIM 36ir o3HakK O0O'EKTUBHOI CTOPOHU LIMX 3/T0UUHIB MOPOOYKYIOTb FOCTPY
MNPaKTUYHY MPobreMy iX Po3MexXKyBaHH4, O M 3YMOBIIOE aKTyalbHICTb ob6paHoi
TeMu.

MeTol LMX Te3 € BUABMEHHA KpUTepiiB po3Me)yBaHHA KonabopalinmHoi
Oi9NbHOCTI Ta OepXkaBHOI 3padn Ha OCHOBI YMHHOIMO 3aKOHOOABCTBA, OOKTPUHU
HOBITHbOI MPaKTUKK BepxoBHoro Cyay, a TakKoXX OKpeceHHsA MpobeMHMX acrekKTiB
KBanidikaLiii.

MepenyciM cnig, 3ayBakuUTK, WO obuaBa CKAaanM MatoTb CrliflbHUIN POOOBUIA
06’eKT — OCHOBM HallioHanbHOI 6e3nekn YKpaiHW, a nocaraHHa B 060X BMMagkax
crnpaMoBaHe Ha wkony CyBEpPEHITETOBI, TepuTopianbHin LinicHocTi,
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obopoHo3OaTHOCTI Ta 6e3neui gepxaBu [1]. CaMe Ua CMiNbHICTb | yCKNaaoHIoE
BioOMeXyBaHHA. BogHo4ac MK HOPMaMKM iCHYIOTb ICTOTHI BIiAMIHHOCTI, €Ki
[03BONAOTb MPOBECTU PO3MEXKYBaAHHS 3a KiflbKOMa KpUTEPISMMN.

3a cyb’'eKTOM KpUMIiHaNbHOro NpaBoMnopyLUEeHHA aepyXaBHa 3paaa (ctatra 111
KK YkpaiHn) BUMHAETLCA creuiaibHUM CyO'€KTOM — BUK/IIOYHO FPOMagAaHMHOM
YKpaiHn. KonabopauirHa  AOianbHICTb  Takoy  3gebinbuoro  nepepbadvae
cneuianbHoro cyb’'ekta (rpomMaggaHuHa YKpaiHM) y yactmuHax 1, 2, 3, 5, 7, 8 ctaTTi 111-1
KK YkpaiHun, ogHak oKpeMi ii ¢opMKM (4acTUHU 4 i 6) MOXKYTb OYyTM BUYMHEHI
3aranbHMM  cyb'ektoM [3]. TakMM UYKMHOM, O3Haka T[POMaAfHCTBA He €
YHiBEpPCaNnbHUM PO3MEXYBaNbHUM KPUTEPIEM.

3a 06'eKTVBHOK CTOPOHOIO epyKaBHa 3paaa BUABNAETLCA Y TPbOX BUYEPMHO
BM3HadeHMx dopMax: nepexodi Ha 6iKk Bopora B yMOBaxX BOEHHOro cTaHy abo B
nepion 36pPOMHOro KOH®MMIKTY, WMNWUIYHCTBI, @ TAKOXX HadaHHI IHO3EMHIN OeprkaBi,
iIHO3eMHIIM opraHisauii YM iX NpeacTaBHMKaAM OOMNOMOrM B NpoBeaeHHi NigpuBHOI
OiaNbHOCTI APOoTKM YKpaiHW. HaTtoMmicTb ctaTtta 111-1 KK YKpaiHM MIiCTUTb 3Ha4HO
WpWMM i geTanizoBaHMM nepenik AOigHb, MoB'd3aHMX caMe 3 TMM4YacoBO
OKYMOBAHOI TepUTOpiEtd: O0BpPOoBiNbHE 3aMHATTA Mocad B OKymnauiMHUX
agMIHICTpaLiax, y HE3aKOHHMX MPAaBOOXOPOHHUX Y CyOdOBMX OpraHax, nepenaHHs
MaTepianbHUX PEeCYpCiB HE3aKOHHUM 36pOoMNHUM  dopMyBaHHAM, MybnidHe
3anepedyeHHa 306ponHOoiI arpecii Towo [4; 8]. OTxe, KonabopalivHa AOianbHICTb
3HAYHOO MipOoto «NpKB'a3aHa» 40 daKTy OKynaLii Ta PYyHKLIOHYBaHHSA OKynaLiMHMNX
CTPYKTYP.

3a cyb'eKTUBHOIO CTOPOHOIO AePyKaBHA 3pafda XapaKTepU3yETbCA BUKITIOYHO
APSMUM YMUCAOM | CrelianibHOK METOK — 3ano4iaTv LIKOOY CYyBEpPEHITETOBI,
TepuTopianbHiM LiNiCHOCTI, 0OOPOHO3OAaTHOCTI, [OEP)KaBHIN, EKOHOMIUHIN YK
iHbopMaLUinHIin  6e3neui  YKpaiHW. HaToMicTb KonabopaluirHa  OignbHICTb
XapaKTepun3yeTbCca NPAMMUM abo HEMPAMKM YMUCIOM, MPUYOMY CreLiiafibHa MeTa €
060B'A3KOBOK 03HAKOW NULLE A9 okpeMmx YacTuH cTaTTi 111-1 KK YKpaiHu, npamo
3a3HavYeHmMxX y ix gncno3muiax [3]. Came HadgBHICTb UM BiACYTHICTb crielia/ibHOI MeTun
3aMofigHHA WKOOM OepXKaBi € OOHWM i3 KMIOYOBUX PO3MeXXyBanbHUX KpUTepIiB: aii,
BUMHEHI 6e3 TaKoi MeTK, 3a HAaABHOCTI IHLIMX O3HAK TSXitoTb A0 KBanidikauii 3a
ctatreto 111-1, a He 3a cTaTTeto 111 KK YKpaiHw.

HamnrocTpiwoto NpobnemMoto NpaBo3acTOCYBaHHA € KOHKYPEHLLIA MiX CTaTTeto
1 i yactmnHoto 7 ctaTTi 111-1 KK YKpaiHu y cnpaBax LWoAo ocib, aki 4o6poBiNbHO
3aMHANM nocaan B HE3AKOHHUX MPaBOOXOPOHHMX abo CydoBUX OpraHax,
CTBOPEHMX Ha TWMM4YACOBO OKYMOBaHIiM TepuTopii. AHani3 cyaoBOi MPaKTUKMK
3acBigyye, Wo GaKTUUYHO TOTOXKHI AIFHHA KBanidikyoTbCa MO-Pi3HOMY — B OOHMUX
NpoBaIyKeHHAX 9K AepyKaBHa 3paaa, B iHLWKMX 9K KonabopauliHa aianbHicTb [2]. Tak,
Yy MOCTaHOBI Konerii cyaais lNMepLlwoi cyqoBoi manatm KacauimHOro KpmMMiHanbHOro
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cyny y cknagi BepxosHoro Cyay Big, 8 notoro 2024 poky y cripasi N2 161/12980/22
nigTpMMaHo KBanidikauito 3a YyactmHoto 7 ctatTi 111-1 KK YkpaiHu gin ocobu, aka
OOOpPOBINbHO  3aMHANa  Mnocagy 3acTynMHWMKa TMPOKypopa B  HE3aKOHHOMY
MPaBOOXOPOHHOMY OpraHi, CTBOPEHOMY Ha TUMYACOBO OKYMOBAHIN TepuTopii, 3
orngay Ha yCBiOOM/IEHHS HEK CyCnilbHO Hebe3neyHOoro XapakTepy OigHHAa Ta
npamMum  ymmcen [5]. BigcyTHICTb MoOCNiOOBHMX 3aKOHOOABYUMX KpUTepiiB
PO3MEXYBaHHA LMX HOPM CTBOPKE 3arposy Anaa n[puHLKUNY MNpaBoBOi
BM3HAYeHOCTI Ta €4HOCTI Cy4OBOI MPaKTUKM.

[oOaTKOBI TPYAOHOLLI 3yMOBMEHI BUKOPUCTAHHAM Yy Aamcro3umuii ctatTi 111-1 KK
YKpaiHM OUIHHUX Ta LUMPOKMX 33 3MICTOM MOBHWX KOHCTPYKLLIN, YHACcNIQOK Yoro nig
O3HaKWM cKnagy ¢opManbHO MOXe nignagaty MNpaBOMIpPHA 3a CBOEK CyTTHO
OiSNbHICTb, CNPSMOBaHa Ha pPO3B'd3aHHA FyMaHITapHWMX MpobneM HacefeHHs
OKyMOBaHWX TepUTopin [6]. Lle akTyanisye noTpeby B po3MexxyBaHHI KpMiHaNbHO
KapaHoi cniBnpaui 3 BOPOroM i BUMYyLLEHOI NMOBeAIHKN, MPOAMKTOBAHOI yMOBaMM
oKynaLuiii.

rigocymMoBytouM, OOLINMbHO KOHCTaTyBaTWM Take. lNo-neplle, po3Me)xyBaHHSA
ctaten 11 i 111-1 KK YKpaiHy Mae 30iMCHIOBATUCA KOMIMNEKCHO — 3a 00'€KTUBHOIO
CTOPOHOO (3MICT Ta CNPAMOBAHICTb AIAHHS, MOro 3B'A30K 3 OKYMaLli€k), CyO'eKTOM i
Hacamnepen 3a Cy6'eEKTUBHOK CTOpoOHOK (dopMa yMUCy Ta HaABHICTb
creuianbHOi MeTV 3aModiaHHa WKoau aepxkasi). No-gpyre, YMHHe 3aKOHOOaBCTBO
He MICTUTb YiTKMX KpUTepIiB BioMeXXyBaHHSA AepyaBHOI 3paaun Bif KonabopaLinHoi
OIANbHOCTI B YacCTWMHI 3aMHATTS Mocad Yy HEe3aKOHHMX opraHaxX Ha OKYMOBaHIM
TepuTopii, WO 3YMOBMIOE pPi3HOBIM CydoBOi MpakKTUKK. [lo-TpeTe, 3 MeTo
3abe3neyeHHA MpPaBOBOi  BM3HAYEHOCTI BOGayaEeTbCA HeobXxioHVM aK
YOOCKOHa/IeHHA 3aKoHodaB4yumx dopmyntoBaHb ctaTTi 111-1 KK YKpaiHy Lwiagxom
KOHKpeTM3aLil OLiHHMX O3HaK, TakK i dopMyBaHHA BepxoBHMM CyOooM yCTaneHmx
MPAaBOBMX MO3MLLIM LLOOO0 KPUTEPIIB PO3MEXKYBaHHSA CYMIXKHIMX CKNadiB. BupileHHA
UMX MUTaHb € nepeayMoBOK CMpaBed/IMBOro Ta OOHAaKOBOrO 3aCTOCYBaHHA
KPUMIHaNbHOIO 3aKOHY Yy CrpaBaxX MpPO 3/104YMHM MPOTM OCHOB HaLiOHaNbHOI
6e3nekn YKpaiHu.

CNMNCOK BUKOPUCTAHUX OXXEPEJT:
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AK pPO3Me)OoBYBaTM KoNabopaliMHy AOianbHICTb | CYMDKHI CKNagun KpUMiHaNbHMX
nMpaBoMopylleHb: Po3'dCHEHHA cyaaiB KacauimHOro KpuMiHanmbHOro cygy y ckriagi
BepxoBHoro Cynoy. (2022). OdilinHMM BebGcanT BepxoBHOro Cynoy.
https://supreme.court.gov.ua/supreme/pres-centr/news/1299973/

103 www.logos-science.com All rights reserved | CC BY-SA 4.0



/ Education and science of today: intersectoral
/\ O |_ % Z issues and development of sciences

SECTION 7.
MILITARY SCIENCES, NATIONAL SECURITY AND SECURITY OF THE STATE BORDER

DOI 10.36074/logos-19.06.2026.018

LNDOPOBA TPAHCOOPMALIA CUCTEMU
BIMCbKOBOIO OBJ1IKY MPU30BHMUKIB,
BINCbKOBO3OBOB'A3AHUX TA PE3EPBICTIB:
TEOPETUKO-NPUKNAOHUA ACNEKT

BiryHeHKo AMuTpo Mukonamnosuy'

1. 3006yBayY BULLOI OCBITK ApPYroro (MarictTepcbKoro) piBHA
HaLjioHarnbHuv yHiBepcHuTeT 060p0oHM YKpaiHn, YKPAIHA

Bctyn. CuctemMa BIiMCbKOBOIo 06/1iKy € KIOYOBUM iIHCTPYMEHTOM OepPr>KaBHOI
6e3nekn, WO 3abe3nedyye OOOPOHHY FOTOBHICTb KpaiHM B YyMOBaX Cy4YaCHMKX
BUKNWKIB. EQeKTUBHE ynpaBniHHA 06/1iKOM MPU30BHKKIB, BiMCbKOBO3060B'A3aHMX
Ta pe3epBicTiB HabyBa€ KPUTUYHOIO 3HAYEeHHSA B KOHTEKCTI TpWBatOYoro
36pPOMNHOIro KOHOMIKTY Ha TepuTopii YKpaiHW. Pa3oM i3 TUM, npouecn umdposizalii
OEepP>XaBHOrO ymnpaBfiHHA BiOKPWMBaOTb MPUMHLMMNOBO HOBI MOXIMBOCTI  ONS
YOOCKOHaNneHHAa GyHKLIIOHYBaHHS LLIEI CUCTEMUW — Mepexia Bia NanepoBMX PeecTpiB
[0 IHTEerpoBaHMX eNeKTPOHHKMX 6a3 JaHuWX, aBToMaTKM3alia npouenyp obniky Ta
BMKOPWUCTaHHSA aHANITUYHUX IHCTPYMEHTIB MPUMHATTS pilleHb [1].

He3Ba)katoum Ha MeBHWMM Mporpec Yy BMAPOBAMKEHHI iHPOPMaALIMHMX
TEXHOMOriN y cdepy BIMCbKOBOro agMiHICTpyBaHHA, cucTeMa o6niky ocib, akKi
nignaratoTb BiMCbKOBOMY 060B'A3KY, B YKPaAiHi 3anMLLaeTbca GparMeHTOBaHO Ta
HeOOCTaTHbO IHTErPOBaHOK. AKTyalnbHICTb AOCAIOXEHHA 3yMOB/1eHa HeobXiaHiCTo
CUCTEMHOIO aHanily HaaBHWMX MpobfieM Ta HaAayKOBO OOIPYHTOBaHOI PO3POOKM
HanpPaMmiB LMPPoBOI TpaHchopMaLlii cucteMm ynpaBniHHA obnikom [2].

MeTa pocnipgXeHHs. MeTa CTaTTi MoNara€ y BU3HAUYeHHI TeopeTUYHMX 3acaf
Ta MNPUKNAOHWMX MexaHi3MiB undpoBOi TpaHchopMalii CUCTEMU YMpPaBAiHHSA
obnikoM ocib, 4aki nignaratoTb BiIMCbKOBOMY OOOB'A3KYy, Ha OCHOBI aHanisy
BITYM3HAHOIO Ta 3apybiHOro Joceiay.

MeToponoria pocnimkeHHs. Y npoueci Aocnig)eHHa 3acTOCOBYBaNMCS
3araslbHOHayKOBI Ta crieuiasibHi MeToOM: CUCTEMHUMM aHania — A9 BUMBYEHHSA
CTPYKTYPU Ta GYHKLIN CUCTEMUM BIMCbKOBOIO 06/iKY; MOPIBHANBHWW aHania — an4qa
3iCTaBNeHHsa BITYM3HAHOI MPAKTUKKM 3 gocBigoM KpaiH HATO; ctaTUCTUYHKM
aHania — [ONng OUiHKM OMHAMIKM TMOKa3HUKIB edeKTUBHOCTI 06niky; meTofn
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MoOentoBaHHA — ONnda  po3poOKM  KOHLEenTyanbHoi  mMopeni  umdpoBoi
TpaHcdopmaulii [3].

Pe3synbTaTu pocnigXeHHA. CucteMa BiMCbKOBOro 067iky  YKpaiHu
peryntoeTbcs 3aKoOHOM YKpaiHu «[Mpo BiMCbKOBMM 0OOB'A30K i BIMCbKOBY CNy»0Oy»
Ta BiAMOBIAHUMM MiA3aKOHHMMKW HOPMATUBHUMMK aKTaMK. KNIOYOBUMIK CcyB'eKTaMm
obniky € MNPU30OBHUKKM (0COBM YonoBidoi cCcTaTi  BiKOM 16-26  poOKiB);
BiMCbKOBO3060B'A3aHi (0cobu, aki mepebyBatoTb y 3anaci); pe3epBicTn (ocobu, aKi
NpPoXoOaTb CNy»BOy Yy BIMCbKOBOMY pe3epBi). be3nocepenHe BeaeHHa 06Ky
MOKMAOAETbCA Ha PaAMOHHI (MiCbKi) TepuTopianbHi LEHTPW KOMMMEKTYBaHHSA Ta
couianbHoi NiaTpmMkm (TUK) [4].

AHanisz  CTaHy CUCTEMU  BUABMB  HU3KY  CTPYKTYPHUX  HeOoNiKiB:
AelUeHTpani3oBaHicTb 6a3 gaHMX, BiOCYTHICTb €OMHOrO peecTpy, AyontoBaHHA
DYHKLIM MK opraHamMm BeOeHHs 006MiKy, HeYy3rogyKeHiCTb AaHUX MiX Pi3HUMK
BiooMcTBaMW. [Na KinbKiCHOI OLiHKM edeKTUBHOCTI cucTteMm o6niky AOLiNbHO
3acTtocoByBaTM KoMMNeKCHUM iHOeKc umdpoBoi 3pinocTi (KILL3), akmin nossonsde
IHTEerpanbHO OLIHNTK PiBEHb BMPOBaayXeHHA UMdPOBUX TexHonorin (Tabn. 1) [5].

Tabmys 7
OdnHaMika NoKa3HUKiIiB epeKTUBHOCTi CUCTEMM BiMCbKOBOIO 06NiKy B YKpaiHi
(2021-2023 pp.)

OoavHunusa .
MoKa3HMK AVHVUA | 5021 | 2022 | 2023 | 3miHa 2021-2023
BUMipY
y
acTia NMoMunox s % 184 | 147 96 8,8 r.n.
O6ﬂ|KOBV|X KapTKaX
CepepnHin yac akTyanisauiii .
Pen Tyanisat, ni6 12,5 83 51 ~59.2%
OaHUNX
PiBeHb LMdpoBOro
. % 310 | 485 | 674 +36,4 ..
OoXonrnJneHH4d O6ﬂ||‘(y
T :
TIBKICT PUSOBHMKIB, Tvc. oci6 | 1473 | 1638 | 1792 +217%
MOCTaB/TeHUMX Ha O6J-||K

[aBTOpPCbKaE PO3PO6KA Ha OCHOBI BIAKPUTUX AaHUX MIHICTeppCcTBa 060pOHM YKpaiH1]

[aHi Tabn. 1 cBig4YaTb NPO MNO3UTUBHY AMHAMIKY: YaCTKa MOMMUIIOK B OB6MIKOBMX
KapTkax 3MeHwwmnacb i3 18,4% po 9,6%, cepegHim 4ac akTyanizauii gaHumx
ckopoTmBcsa 3 12,5 0o 51 nobu, a piBeHb LMDPOBOro oxornneHHa 3pic i3 31,0% Oo
67,4%. BooHo4dac Ui MOKa3HWKKM e He BigMoBigaloTb CTaHOapTaM MpoBigHUX
KpaiH HATO, ge umdpoBe OXoMnneHHsa CUCTEMU BiMCbKOBOro 06Ky mepeBuLLYyE
90% [4].
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[1na KOMMNEeKCHOI OLIHKK PIBHA LMDPOBOI 3pIiNocTi cucteMm obiky aBTOPOM
3aMNpoONoOHOBAHO BIAMOBIOAHWMW IHOEKC, PO3pPaxyHOK $KOro 3MLIMCHIOETbCA 3a
dopmynoto (1):

KII3 = (a-lg + B-li+y-1a)/(a + B +7y) m

ae: KIL{3 — KOMMIeKCHMM IHAeKC LM@POBOI 3pIi/1I0CTI cCUCTEMM OBJIIKY, |4 — IHAEKC
PIBHA Un@poBizalii AaHux (O-1); I — iHOeKkc MpKkBIAOMYOi iHTerpadili (0O-1); la —
[HOEKC aHaliTUYHUX MOXX/InBoCTew cuctemu (0-1); a, B, vy — Barosi Koe@ilicHT1
BIAMOBIHUX CK/IGA0BUX, LLJO BU3HAYAOTbCH METOLOM EKCrIepTHUX OLIIHOK [5].

3acTtocyBaHHA dopmynm (1) 4o Aiko4Yoi cucTteMm 003BONAE BCTaHOBUTM 6a3oBe
3HaueHHa KIL3 anga YkpaiHum Ha piBHi 0,41, Tofi 9K Ang KpaiH-nigepis umndppoBoro
BiMCbkOBOro o06niky (EcToHia, ®iHnaHaia) uen nokasHukK nepeBmllye 0,85

BisyanbHO MOPIBHAHHSA KNKOYOBMX MOKa3HMKIB 3a 2021 Ta 2023 poku NpeacTaBneHo
Ha puc. 1 [3].

100

67.4
125

310

96

B 2021 om B 2023 Em

Puc. 1. AUMHaMiKa K/1I0HYOBUX NOKa3HUKIB ePeKTUBHOCTI CMUCTEMMU BINCbKOBOIro
0o65iKy YKpaiHu (2021-2023 pp.)

3 puc. 1 BUOHO, WO MOKA3HWKKM FAKOCTI 06MiKy OEeMOHCTPYKTb cTabinbHe
MOKpPALLEeHHS NPOoTAroM gocnimKyBaHoro nepiogy. OcobnmMBo BaroMmMM € NpUpIcT
LMDPOBOro OXOMMeHHa CUCTEMU, WO 3a TPU POKU CKaB bBinblue 36 BigCOTKOBUX
NYHKTIB. OTpUMaHi 3Ha4YeHHs MIOTBEPMYKYIOTb  OOLIMbHICTb  MOAanbLIOro
nornunéneHHa undpoBoi TpaHchopMmalii [2].

[10 OCHOBHWX BeEKTOpPIB ULMPPOoBOI TpaHchopMalii cumctemm obniky cnig
BiAHeCTV: rMo-neplle, CTBOPEHHA EOMHOIo [OepPXXaBHOro peecTpy ocib, ki
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nignaratoTb  BiMCbKOBOMY 06OB'A3Ky, 3 LEeHTpani3oBaHoto 6a30t0 pgaHux Ta
PO3MEeXXyBaHHAM  MpaB  AOCTyny;, MNo-gpyre, BMNPOBAMKEHHA  MexaHi3My
e/1eKTPOHHOro OOKYMeHTo0b6iry Mixk TLK, opraHamMu MicLeBOro caMoBpsayBaHHS
Ta iHWWMKM cyb'ekTaMU BefeHHa 00niKy; MNo-TPEeTE, PO3POOKY CUCTEMMU
aBTOMATM4YHOIo OMOBilEHHA Ta Bepwudikauii OaHWMX 4Yepe3 (HTerpauito 3
[Jep>kaBHUM PEECTPOM Pi3NUYHMX OCI6 — MNaTHUKIB MoOaTKiB Ta PEECTPOM akKTiB
UMBIiNbHOro ctaHy [1].

Ba)xnmMBoK CKNagoBok TpaHcdhopMmalii € niaBULLEHHA Kibep3axmLLeHOCTI
cuctemMm 006nMiKy, OCKINMbKM LeHTpani3auiga 4YyTnmMBUX MepCcoHanbHMX OaHUX
NiaBULLYE PU3MKU HecaHKLUioHoBaHoOro pgoctyny. [Hdocsia JinteBm Ta [lonblui
CBiOUUTb, WO edeKTMBHMM € BMPOBaMXXEHHA AOBOPIBHEBOI aBTeHTUIKALII Ta
WndpyBaHHA KaHaniB nepenadi OaHuUx Mk cyb'ektamum obniky. Peanisauia umx
3aX0/iB JO3BOIAE CKOPOTUTU KiNbKICTb iHUMOEHTIB 6e3nekn Ha 40-60% [2].

BUCHOBKMW. LIdpoBa TpaHchopMaLlia cUCTeMU yrpaBiHHA 06/1iKOM ocCib, aKi
nignaratoTb BiIMCbKOBOMY 0O0OOB'A3KYy, € CTpaTeriyHMUM MNpiopuUTeTOM 3MilHEHHSA
060poHO3OaTHOCTI YKpaiHW. MNpoBeaeHnM aHani3 3acBigymB, WO HagBHI NpobnemMu
MaloTb CUCTEMHUM XxapakTep i MoTpebytTb KOMMIEKCHOro BUPILLEHHA 4epes:
iHTerpauito 6a3 gaHuMX Yy €OVMHUM PeecTp; aBToOMaTU3alilo npouenyp o06nikKy;
BMNPOBAaMKEHHA  IHCTPYMEHTIB  aHaniTuKK;,  3abe3nedyeHHa  Kibep3axmcTy.
3anponoHoBaHM KoMmnnekcHu iHoekc umdpoBoi 3pinocti (KIL3) go3songe
30iMCHIOBaTU OB'EKTUBHUM MOHITOPUHI Nporpecy TpaHcdopMalii Ta NMopiBHIOBaTH
YKpaiHy 3 KpaiHaMun-opieHTMpaMn. Peanizalia 3a3HadyeHMX 3axoaiB, 3a OLiHKaMu
aBToOpPa, 0o3BoNUTL NigBMLKMTK KILL3 go pieHAa 0,70-0,75 NnpoTaromM TpboX POKIB, WO
BigMoBioaTMMe cepedHbOEBPOMNENCbKOMY PIBHIO LMPPOBOI 3pINOCTIi cucTem
BiMCbKOBOIo 00OiKYy.
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[5] CupopeHko, O. M. (2021). OuiHka edeKTUBHOCTI iHPOPMaLIMHUX CcUCTeM O0BniKy
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AHANI3 MDKHAPOOHOIO gocBiay
PEFNMAMEHTALII BEHTUNALUINHOIO OBNNAOHAHHSA
3 PYYHUM NMPUBOOOM OJ19 SAXUCHUX CNOPY,

BopucoBa AHHa CepriiBHa'!, 3a6apoBcbkKuii BonoauMmmnp AHaTtoninoBuy?

1. KaHA. TeXH. HayK, CT. AOCNIAHWK, HA4YanbHMK HayKoBO-gocaigHoro Bigainy IT3 U3 HAOLL L3
IHCTUTYT HaYyKOBUX AOC/TIA)KEHb 3 LIMBISIbHOIO 3axXHCTy HaLloHa/1bHOro yHIiBepcUuTeTy
LMBISIBHOIrO 3axXMCTy YKpairHu, YKPAIHA

ORCID ID: 0000-0002-8700-0761

2. CTapLIMIN HaYyKOBUI CMiBPOBITHMK HaykoBo-gocnigHoro sigainy 173 U3 HAOLL LL3
IHCTUTYT HaYyKOBUX AOC/TIIKEHb 3 LINBISIbHOIO 3aXHCTY HaLllOHa/1bHOro YHIBEPCUTETY
LMBISIBHOIO 3aXUCTY YKpairu, YKPAIHA

ORCID ID: 0009-0000-9883-2419

AKTyanbHicTb TeMu. 3abe3sneyeHHsa aBTOHOMHOCTI CUCTEM
UTTE3abe3neyeHHa B 3aXMCHUMX cropydax LUMBIIbHOIO 3axXMCTy € OOHUM i3
NPIOPUTETHMX 3aBOaHb B YMOBaAX Cy4YaCHWMX 3arpo3 Ta TpuBanux 6rekayTiB.
HaMKpUTUYHILLMM  MOKa3HUKOM  YXUTTEQIANbHOCTI  NOAMHWM B YKPUTTI €
6e3nepebirviHa Nogaya NoBiTPS, Lo 6e3nocepeaHbo BMN/IMBAE Ha PiBEHb KUCHIO Ta
KOHLLeHTPaLLIt0 BYrTEKMCOrO rady B MPUMILLEHHI. Y pa3i MOBHOI BiAMOBU OCHOBHMX
eneKTpoMeperx Ta aBapiMHMX OM3eNb-reHepaTopiB EANHMM HaOiMHUM BapiaHTOM
Oy6ntoBaHHA BEHTUNALIMHUX CUCTEM € BUKOPUCTAaHHA BEHTUNATOPIB i3 pe3epBHUM
PY4YHUM NpuBoOOM. Hapasi B YKpaiHi TpmBae po3pobneHHa OCTY «BeHTMnaTopu 3
pe3epBHMM PYYHUM MPUBOOOM A9 BEHTUMAALIMHMX CUCTEM 3aXMCHUX cropyq
LIMBINbHOIO 3aXMCTy. 3arasibHi BUMOr/ Ta MeToau BMMPoOOoBYBaHHS», LLLO MOTpebye
rMMBOKOro aHanisy Ta iMnneMeHTauii NepegoBoro 3aKopaoHHOro AoCBiay.

MeTolo pocnig)XXeHHa € aHani3 HOPMaTMBHOI 6a3u Ta iHXEHEPHUX MPaKTUK
MPOBIOHMX KpaiH CBITY wWoao ©GOpMyBaHHA TeXHIYHMX BUMOr | MeToAaiB
BMMNPOOYBaHb BeHTUNAUIMHOMO o6nagHaHHA 3  PYyYHUM KepyBaHHAM  ONS
Mo4anbLUOro iX BpaxyBaHHS Mif Yac CTBOPEHHSA HaLiOHAaIbHOro CTaHOAPTY.

AHani3 3aKkopaoHHOro poceiay. CMcTeMaTM3allig MiXXHaPOOHUX iHXEHEPHUX
CTaHOAPTIB O03BOMWMMA BUOINMUTK KillbKa KAOYOBMX MigxodiB A0 HOPMYyBaHHA
mapaMeTpiB PYUYHUX BEHTUNATOPIB. Y LWBENLQPCbKOMY HOPMATUBHOMY OOKYMEHTI
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TWW 2012, po3pobneHomy denepanbHMM odicoOM LMBINbHOro 3axmcty (BABS),
pernaMeHTOBaHO YXOPCTKY AMdepeHuialito o6’'eMiB nMogadi NoBITPA 3anexxHo Bif,
MiCTKOCTI cxoBuLa Big 3 0o 12 M3/rog Ha noguHy Ta Bio pexkuMmy oinbTpalii,
a TAKOXX YITKO KTacMdikoBaHO BEHTUNAALIMHI YCTAaHOBKKM 3a Tumamu (VA 40, 75, 150,
300) i3 BM3HAYEeHHAM MaKCUMasibHOI MOTYXXHOCTI PYyYHOro MPUBOAY B Mexkax
65-135 BT [1].

I3painbCbkmm cTtaHoapT Sl 4570 BCTaHOBMAIOE AeTalbHi eKcniyaTauinHi Ta
€ProHOMIiYHI MapaMeTpun cxoBuLL [2]. 30KpeMa, BUTpaTa BiadiNnbTpoBaHOro NnoBiTps
Ma€ [OOCSraTMca MpW  KINIbKOCTI  06epTiB  PYKoATKM MeHwe 50 o06/xB.
PernamMeHTOBaHO »XOPCTKi MeToaM BUMPOOYBaHb: Y PEXMMi py4YHOro npmeBoay 3i
LWBMAOKICTIO 60 06/XB NPOTAroM LoHamMeHLwe 700 roanH CUCTEMI HE MOBUHHI ByTH
3aMo4iaHi Hiaki mowkomKkeHHA. OKpeMo MpPOonmcaHi BUMOIMM 40 FreoMeTpUYHMX
napaMeTpiB pyyku (padiyc moBopoTy 25-35 cM) Ta MeToam NepeBiIPKM KOPO3iNMHOI
CTIMKOCTI Yy COMbOBIM KaMepi NpoTaromM 240 roauH BignoBiAHO A0 CTaHOapTy ASTM
B 17.

YpspoBuin ykas @DiHnaHaii N2 409/20T1 ¢POKyCyeTbCA Ha epProHOMILL:
BEHTUNALIMHUW MPUCTPIN MAE BYTU CKOHCTPYMOBaHUM Tak, WO6 MOro MoxkHa 6yno
3anyckKaTu, obepTatoum KPUBOLLMM i3 KOMPOPTHOW A9 NOAUHM LWWBMAKICTIO 25-45
obepTiB 33 XBUMHY, @ BWCOTA KPUBOLIMMHOIMO Bana Big NigorM MoBMHHA
CTaHOBUTU cyBOpO 1000-1100 MM [3].

Y MiBoeHHIiN Kopei HauioHanbHUM koaekc byaisenbHMx HopM KDS 17 00 00
BpaxoBye di3ionoriuyHi MOXXIMBOCTI MoANHU [4]. PyKOATKa Ma€ ByTK CMpOEKTOBaHa
Tak, Wob oaHa gopocna ocoba Morna NiagTpMMyBaTu HeobXxiaHi 06epTn MPOTAroM
15-30 XBUNUH 6e3nepepBHO 6e3 HAaAMIPHOro BUMCHAXXEHHS, a Onip Ha py4li He
MOBUMHEH MnepeBuLlyBaTh 10-12 Krc. KpiM TOro, BEHTUNIATOP Ma€E CTBOPKOBATM Ta
niaTpyMyBaTV  HaOANMLWIKOBUMIM  TUCK ycepedauHi cxoBuwa (12-50 Tla) an4a
3anobiraHHeA NPoCcoYyBaHHI 3abpyaHEeHOro NoBiTpa Yepes WinuHu. Y CLUA, 3rigHo
3 pekoMeHaauigsMm FEMA P-361, po3paxyHOK BeHTUNALii 6a3yeTbca Ha cTaHOApPTI
ICC 500, 9K BCTAHOBJIOE MiHIMasibHY LUBMAKICTb ModadYi 30BHILLIHbOMO MOBITPSA Ha
PiBHI 5 KyBiYHUX DYTiB 3@ XBUNMMHY Ha OHOIO MeLLKaHLS.

BuUcHOBKMW. [TpoBegeHe OOCNiOXKeHHSA MOKa3ano, Lo nepenoBi KpaiHu cBiTy
MaloTb TNMMOOKO [OeTanizoBaHy HOPMATMBHO-TEXHIYHY 6a3y, 9Ka KOMMIeKCHO
OXOMMI0E aepoanHaMIYHI, ePrOHOMIYHI, MaTepiano3HaBYi NapamMeTpn Ta MeToau
TpMBanuUx BUMNPOBYBaHb BEHTUMAATOPIB i3 pPyYHUM MpuvBOoOOM. Pe3ynbTatu
BMKOHAHOIO aHanisy 3akopOoHHOro nocBigy 6e3nocepenHbo 3akiagatoTbCcs B
OCHOBY CTPYKTYypPMW Ta 3MicTy HoBoro npoekty OCTY. e Oo3BonunTb po3pobutn
HaLWiOHANbHUM CTaHOAPT, AKMIN FAPMOHI30BAHO i3 CBITOBUMKM BUMOramMu 6esneku,
Ta 3abe3rnedymTb CTBOPEHHHA  BITYM3HAHOINO  HaOiMHOro  BEHTUNALIMHOIO
obnagHaHHA 419 3aXMCHUX criopyd LMBINbHOMO 3aXMCTY.
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NMOKA3HUKMU NINIAHOIro osMIHY LYPIB 3A YMOB
XPOHIYHOIO CUTYALLIMHOIO CTPECY TA MOIroO
KOPEKLUII

KonoMminuyk TeTtaHa BikTopiBHa', MakapeHKo Onbra AHaTosiiBHa?,
OaHkyua BikTtopia AMuTpiBHa®

1. Ctapwuv BuKnanay kadbenpu disionorii, 300pos’a i 6e3neku NtogmnMHM Ta NPUPOoaHMYOI
OCBITU
OnecbKni HaLIOHaIbHUK YHIBEPCUTET iMeH/ .. MedHukoBa, YKPAIHA

2. 0-p.6ion.HayK, CTapLUMM HayKOBMIM cNiBpobiTHUK Kadenpw disionorii, 300po.'a i
6e3neKu NoaNHM Ta NPUPOAHMNYOI OCBITH
OnecbKni HaLIOHaIbHUK YHIBEPCUTET iMeH/ .. MedHukoBa, YKPAIHA

3. BakanaBp Kadenpw disionorii, 3gopos’a i 6e3nekn NONHM Ta NPUPOLAHMNYOT OCBITU
OnecbKnii HaLIOHaIbHUK YHIBEPCUTET iMeH/ .. MedHukoBa, YKPAIHA

OcTaHHIM YacoM BefNnuKa yBara NpuainaeTbca peabinitaLii Ta NikyBaHHIO pagy
XBOPOO AKi BUHUKaAOTb BHACMiAoK Aii cTpecy. Di3NYHUM | MCUXOMOTIYHMNIA CTaH Y
aKoMYy NepebyBatoTb BIMCbKOBI Ta MUPHE HaceneHHs, WO nignaratoTb Oii Aep»aBu
arpecopa, MNpPpwW3BOOMTb OO0 CTIMKOro nopylleHHa QYHKLIOHYBAaHHA OpraHiamMy
BHACNIOOK BUCHaXXeHHSA aganTaliMHMX CUMA OopraHi3My. MaKTopK, HE3BaXKatouM Ha ix
npupoay, NpPU3BOOATb no 3aranibHoOro pe3ynbraTty - nediunty
eHeprosabesneyeHHq, 36iNblIeHHa noTeHuiany dochopunoBaHHa i Mobinizaui
eHepreTM4HMxX pecypcis [3].

XPOHIYHUI CTpecC 3a Ai€to, 3yMOBOE MOCUNEHHS OKCUOATUBHOIO CTPEeCy, BiH
ornocepenKkoByE Mepokcuaauito ninigie, akTmBauito ninas i ¢docdoninas,
NPW3BOOANTbL A0 MOPYLUEHHS OOMiHY PeyoBUH Ta eHeprii, BUHMKAE MOopYyLUIEeHHS
dyHKLiOHaNbHO-MeTaboNiYHOro KOHTUHYYMY, a caMe: rinepriikemiq, rinepninemis,
aKTMBALLiA NepPeKNCHO-OKMCHIOBaNbHOro MeTaboniamy [2]. TomMy MoLlyK npenapariB
ana NpodiNnakTUYHMX XoaiB 3anobiraHHA GyHKLioHaNnbHO-MeTabonivyHMx HacnigkiB
CTpecy € aKTyanbHO MPOo6AEMOI0 CbOrogeHHS.

MeToto po60oTK ByNo BUBYEHHSA MOKAa3HUKIB NiNiaHOro o6MiHy Ta NMOKa3HUKIB
AHTVMOKCMOAHTHOIO 3axMCTy MnepudepryHoi KPOBI LYypPIB MNpW 3aCTOCyBaHHI
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npenapaTty KoeH3unmy Qi Ha T/ XPOHIYHOIO CUTyaLUinHOro cTpecy y LwypiB. On4a
OOCATHEHHSA MeTK Byno BU3HAYEHO BMICT 3araslbHOIro XONeCTePUHY i XOnecTepuHy
ninonpoTeiaiB HM3bKOIi Ta BMCOKOI LLiITbHOCTI Ta TPUMIiLEPUaIB Y CUPOBATLL KPOBI
LLYPIiB 3@ YMOB [ii XPOHIYHOIo CTpecy Ta 3acTocyBaHHI npenapaty KoeH3nmM Qio.
MpoBeneHo aHanis aKTUBHOCTI Kucnoi  docdartasm Ta depMeHTIB
AHTUOKCUMOAHTHOIO 3aXMCTY KaTanasu Ta MyTaTiOHNepPoOKCMaa3n y KpOoBi AOCAIAHMX
Ly PiB.

JocnigpxeHHa 6yno npoBedeHO Ha ulypax camuax, macot 200-250 r,
po3rodineHnx Ha TPW rPynm Mo BiCiM 0COBUMH Yy KOXHIiN. MepLua rpyna — KOHTPOb
(IHTAKTHI TBaAapWHWK), TBAPWHKM 2-0i Ta 3-0i rpyn nignaranm gii XpOoHiYHOro
CUTyaLinHoro ctpecy (y HenepenbadyBaHiv NMOCNiAOBHOCTI MOPYLIYBann MUTHUM
Ta Xap4YoBUMN PEXXMM, TPUBANICTb LUMPKaOHOIo pUTMYy, CKMag TBapuH y rpyni) [1].
LLLypi 3-0i rpynu LLOOEHHO MPOTArOM eKCrepuMMeHTY (7 TWDKHIB) OTpUMYBanu per os
npenapatT KoeH3nM Qio, PO3UMHEHUI B onii (Oo3a 10 Mr/kr). Yepes 7 TUXKHIB, Y
BiAMOBIAHOCTI O €TUYHKX HOPM, LLYPIB BUBOOUN 3 EKCNEPUMEHTY (MNi4 HAPKO30M
eTaMiHany HaTpito (40 Mr/kr) MeTogoM pekaniTauii). Y nnasmi Kposi wWypis
BM3Ha4anuM NoKasHWKM NiNigHOro o6MiHy Ta aHTUMOKCUOAHTHOI CUCTEMMU.

3rigHO OTPUMaHUX PEe3ybTaTiB, Y CMPOBaTLI KPOBI LLYpPIiB rpynmn «CTpec» BMICT
3aranbHOro XonecTepuHy i Tpurniuepuais 36inblWMBCA Ha 25,7 i 23,5 %, BianoBigHo,
Y MOPIBHAHHI 3 piBHEM Y IHTAKTHIM rpyni. NpodinaktnyHe 3actocyBaHHI KoeH3nmy
Qo 3a aii cTpecy 06byMoOBUMAO TEHAOEHLIIKO OO0 HOopManisaLii LUMx MOKasHMKIB Mo
BIOHOLLUEHHIO 00 KOHTPOMO | 3HMXKEeHHS Ha 13,6 | 9,8 % BigHOCHO rpynun «CTpec».
BinoMo, Lo 3a YMOB PO3BUTKY AMCAiNigeMii BigbyBatoTbCa MOPYLUEHHS BMICTY He
TiNIbKM 3aranbHOro XONecTeposny, a n noro dpakuin. Tak, 3a 4ii TpuBasioro cTpecy B
CMPOBaTLi KPOBI LLYpPiB BU3HAYMWM OOCTOBIpHE MiABULLEHHSA PIBHA XONecTepuHy
ninonpoTeiaiB HMU3bKOI LWiNbHOCTI Ha 20,4 % Ta 3HWMXXEHHA BMICTY ninonpoTeinis
BMCOKOI LWiSTbHOCTI Ha 16,0 % BiOHOCHO MOKa3HWKA IHTAKTHOI rPynun. 3acToCcyBaHHA
KoeH3nmy Qo Ha TNi i1 XPOHIYHOro CUTYaLIMHOIMO CTPecy Crpuano TeHaeHuii oo
HOpMani3auii LMX MOKA3HMKIB A0 PIiBHA KOHTPOJSbHOI FPYMu: 3HVMKEHHS PIBHA
XOonecTepuHy NinonpoTeiaiB HM3bKOI LWiNbHOCTI Ha 12,3 % Ta MNigBULLEHHS BMICTY
XonecTtepuHy ninonpoTeigiB BMCOKOI LWiNbHOCTI Ha 11,9 % y MopiBHAHHI 3
MOKa3HMKaMK KPOBIi TBapWH rpymnm «CTpecs.

BHacnigok iHTeHcudikaLii MoLKOOXKYKUOI fAii XPOHIYHOro cTpecy BiabyBca
BMXiA Ni30CcoManbHOi dpakKuii Kmcnoi pocdaTasm B NaasmMy KpoBi, Mpo Lo CBig4mio
36inblieHHa ii akTUBHOCTI Ha 254 % (p < 0,05). Y wypiB 3 rpynu, 3aBOsaKU
AHTUOKCUMOAHTHIN Aii KoeH3nMmy Quo, aKTUMBHICTb KMcnoi docdaTtasm byna nuile Ha
5,8 % 6inblue 3a NMOKa3HMK Y TBAPUH iIHTAKTHOI FpynK i 4OCTOBIPHO HMXK4Ye Ha 15,6 %
33 aKTUBHICTb L, rpyni «CTpec».
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Mpw TpuBanin aOii ctpecy BiobyBanoCb MOCUNEHHA MpPoLeciB nepokcuaadii
ninigis. FnyTaTioHNepoKcnaasa dK i KaTanasa CNpUMYMHIOE po3mnad nepekuncen
HeopraHiYHOI Ta OpraHiYHOI NMPUPOAMN | 3HUMKEHHA aKTUBHOCTI LUMX depMeHTIB
MOB'A3aHO 3 BUCHAXXeHHAM aHTMOKCWMOAHTHOI CUCTEMM 33 YMOB Aii XPOHIYHOro
CTpecy. Y TBapUH 2 rpynm BM3HAYEHO 3HWMKEHHS aKTMBHOCTI KaTanasm Ha 14 % i
rnyTaTioHnepoKkcMaasn Ha 23 % (p < 0,05) y MOpIiBHAHHI 3 MOKAa3HMKaMK y
KOHTPOJSTIbHMX TBapWH. MNpodinakTnyHe 3actocyBaHHA KoeH3umy Qo BMKIMKANO
JOCTOBiIpHe MiaBULLEHHSA aKTUMBHOCTI rMyTaTioHMepoKcmMaa3sum Ha 21,8 % | TeHaeHLUito
0O HopMani3auii akKTMBHOCTI KaTafa3un Mo BigHoweHHo go rpynm "Ctpec" |
He3Ha4yHe 3HWMXXeHHS Ha 6,2 Ta 4,7 %, BiANOBIAHO, Y MOPIBHAHHI 3 PIBHEM Yy
KOHTPOJSTbHMX TBaPUH.

TakKMM YMHOM, XPOHIYHUIN CUTYALIMHUI CTPEC Y LWYPIB BUKIMKAB PO3BUTOK
gicninegimMii Ta BUCHa)keHHA GepMeHTaTUBHOI NMaHKM aHTUMOKCUOAHTHOIO 3axXMUCTY.
BBegeHHsA KoeH3nMy Qio MPOTArOM 7 TUXKHIB Lii XPOHIYHOIO CUTYaLIMHOIo cTpecy
npusseno [no Mobini3auii opraHiaMoM pe3epBiB | BUKIMKANO aKTWBI3aLiO
AaHTMOKCMOAHTHOro  3axmcTy. Lle obymMoBMAO NiABULLEHHS  aganTauimHUX
MOXXMBOCTEMN | CMPUYMNHIMNO CcTabinisauito MOKaA3HMKIB NiNigHOro o6MiHy.

CNMUCOK BUKOPUCTAHUX OXKEPEJS:
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Research intern, Academic exchange student,
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ORCID ID: 0009-0006-2440-7683

Introduction. Ambient air pollution remains a major environmental and
public health concern worldwide. Among atmospheric pollutants, particulate
matter (PM) is considered especially harmful because of its ability to penetrate the
respiratory system and adversely affect human health. Depending on aerodynamic
diameter, particulate matter is classified into coarse particles (PM10) and fine
particles (PM2.5), which differ in their sources, atmospheric behavior, and health
impacts.

South Korea experiences persistent air quality challenges associated with
urbanization, transportation activities, industrial emissions, and transboundary
pollution transport. Seoul, one of the largest megacities in East Asia, is frequently
affected by elevated concentrations of particulate matter, creating substantial
environmental and public health concerns.

Meteorological conditions substantially influence the formation, transport,
accumulation, and removal of atmospheric particles. Temperature, humidity,
precipitation, wind speed, and atmospheric pressure may contribute to daily
fluctuations in PM concentrations. Understanding these relationships is essential
for improving air quality forecasting and supporting evidence-based
environmental management.

Despite increasing research attention, important gaps remain regarding the
short-term meteorological determinants of PM concentrations in megacities.
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Previous studies have often examined either PM10 or PM2.5 separately or focused
on annual averages and isolated pollution episodes, limiting understanding of daily
interactions between meteorological conditions and particulate matter. Additional
evidence is therefore needed to clarify how meteorological factors affect both PM
fractions within Seoul's contemporary urban environment.

The aim of this study is to investigate the meteorological determinants of daily
PM10 and PM2.5 concentrations in Seoul, Republic of Korea, during 2022-2023.
Specifically, the study examines temporal variability in PM concentrations,
evaluates relationships between selected meteorological variables and particulate
matter levels using regression analysis, compares the meteorological sensitivity of
PM10 and PM2.5, and identifies factors that may contribute to improved air quality
forecasting and environmental management.

By simultaneously examining PM10 and PM25 using a unified analytical
framework based on daily observations over a two-year period, this study advances
current understanding of meteorological influences on urban particulate pollution
in Seoul. Unlike many previous investigations focusing on a single particulate
fraction or isolated pollution episodes, the present research identifies differential
meteorological sensitivities of coarse and fine particles and reveals a non-linear
temperature effect specific to PM10 dynamics. These findings contribute to the
development of more accurate air quality forecasting approaches and evidence-
based environmental management strategies in megacities.

Literature Review. Urban particulate matter pollution remains a major
environmental and public health concern worldwide. Exposure to PM10 and PM2.5
has been linked to increased risks of respiratory and cardiovascular diseases and
contributes substantially to the global burden of disease [7, 22]. Seminal studies by
Dockery et al. [8] and Pope and Dockery [16] demonstrated significant associations
between long-term exposure to particulate matter and increased mortality.
Subseqguent investigations further confirmed the adverse health effects of PM
exposure, including cardiovascular dysfunction and systemic inflammmation [3, 4].

The atmospheric behavior of particulate matter is strongly influenced by
meteorological conditions. Temperature, humidity, precipitation, wind speed, and
atmospheric pressure affect particle formation, transport, dispersion, and
deposition processes [9-11, 18]. Tai et al. [20] identified significant relationships
between PM2.5 concentrations and meteorological variables, while Seinfeld and
Pandis [18] emphasized that aerosol dynamics result from complex interactions
among physical, chemical, and meteorological factors. In addition, Zhang et al. [23]
highlighted the importance of incorporating meteorological information into air
guality forecasting systems.

In South Korea, particulate pollution remains a persistent environmental
challenge despite extensive regulatory efforts. Seoul experiences recurrent PM
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episodes resulting from local emissions, industrial activities, transboundary
transport, and meteorological variability. Seo et al. [19] reported that both emissions
and weather conditions significantly influence long-term air quality trends in Seoul,
whereas Kim et al. [12] and Kumar et al. [13] demonstrated the combined effects of
domestic and transboundary sources on PM2.5 concentrations. Studies conducted
in Seoul further revealed substantial spatial variability in PM distributions and
emphasized the importance of local urban characteristics and meteorological
conditions in shaping pollution episodes [2, 14, 15, 21].

Although previous research has substantially improved understanding of
particulate matter dynamics, several important gaps remain. First, many studies
have focused on annual averages or individual high-pollution events, limiting
insight into day-to-day interactions between meteorological conditions and PM
concentrations [12, 19]. Second, PM10 and PM25 are often examined separately
despite their distinct formation mechanisms and atmospheric behavior [16, 18].
Third, the relative importance of individual meteorological variables in determining
daily PM variability remains insufficiently understood within Seoul's rapidly
changing urban environment.

Therefore, this study investigates the meteorological determinants of daily
PM10 and PM2.5 concentrations in Seoul during 2022-2023. By simultaneously
examining fine and coarse particulate matter using daily observations, the study
provides updated evidence regarding the role of atmospheric conditions in urban
particulate pollution and contributes to the development of more effective
forecasting and mitigation strategies.

Materials and Methods. The study was based on daily observations collected
in Seoul, Republic of Korea, from 1 January 2022 to 31 December 2023. Daily PM10
and PM2.5 concentrations were obtained from the Seoul Clean Air Information
Service operated by the Seoul Metropolitan Government [17]. Meteorological data
were derived from publicly available historical weather records for Seoul. The
selected variables have previously been identified as determinants of particulate
matter concentrations [10, 20].

The dependent variables were daily PM10 and PM2.5 concentrations (ug/m3).
Independent variables included mean daily temperature (°C), relative humidity (%),
precipitation (mm), wind speed (km/h), sea-level atmospheric pressure (hPa), and
cloud cover (%). Solar radiation, visibility, and ozone concentrations were initially
considered but excluded from the final models to improve parsimony and reduce
potential multicollinearity.

The air quality and meteorological datasets were merged using calendar date
as a common identifier. After data cleaning and consistency checks, no missing
values were identified. The final analytical dataset consisted of 731 daily
observations.
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Descriptive statistics were calculated to summarize the distributions of PM
concentrations and meteorological variables. Multiple linear regression models
were estimated separately for PM10 and PM2.5 concentrations to assess the effects
of meteorological conditions on particulate pollution. The general model
specification was:

PM = o + BiTemperature + BoHumidity + BzsPrecipitation + B.Wind Speed + BsSea-
Level Pressure + BsCloud Cover + g,

where PM represents PMIO or PMZ2.5 concentration, Bo is the intercept, B1-Bs are
regression coefficients, and ¢ is the error term.

Because preliminary analyses suggested a non-linear relationship between
temperature and PMT10 concentrations, an additional model including a quadratic
temperature term was evaluated. Statistical significance was assessed at p < 0.05,
and model performance was evaluated using R?, adjusted R? and residual
diagnostics.

The study relied exclusively on publicly available secondary environmental data.
No human participants were involved; therefore, ethical approval was not required.

Results. The final analytical dataset included 731 daily observations covering
the period from January 2022 to December 2023. Mean PM10 concentration was
35.2 ug/m3 (SD = 23.2), whereas mean PM2.5 concentration reached 19.0 ug/m?3 (SD
= 12.2). PMI10 values ranged from 4.7 to 261.2 ug/m3, while PM2.5 concentrations
varied between 1.7 and 92.0 yg/m?3, indicating the occurrence of episodic pollution
events in Seoul.

Table 1 presents summary statistics for particulate matter concentrations and
selected meteorological variables observed during the study period.

Table 1
Summary statistics of PM concentrations and meteorological variables in
Seoul (2022-2023)

‘ Variable H Mean ‘
[PM10 (ug/m?) I35.2 |
[PM2.5 (pg/m?3) [EX |
‘Tem perature (°C) H13.7 ‘
[Relative humidity (%) 5.3 |
‘Wind speed (km/h) H14.4 ‘
‘Sea-level pressure (hPa) H1016.1 ‘

Source: Compiled by the author based on Seoul Clean Air Information Service and
meteorological data.
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Table 1 summarizes the average PM concentrations and selected
meteorological characteristics observed during the study period. Mean PM10 and
PM2.5 concentrations were 352 ug/m3 and 19.0 pg/m3, respectively. Average
temperature reached 13.7°C, relative humidity 65.3%, wind speed 14.4 km/h, and
sea-level pressure 1016.1 hPa.

Figure 1illustrates the average concentrations of PM10 and PM2.5 observed in
Seoul during the study period.

Average PM concentrations in Seoul (2022-2023)
35 -

w30 4

25 1

20

15 ~

10 ~

Concentration (ug/m

5 4

0 -

PM10 PM2.5

Fig. 1. Average PM10 and PM2.5 concentrations in Seoul (2022-2023)

The figure confirms that PMI10O concentrations exceeded PM25 levels on
average throughout 2022-2023.

The regression results demonstrated that meteorological conditions
significantly influenced particulate matter concentrations, although the effects
differed between PMI10 and PM25. For PMI0O, the preferred quadratic model
showed that all meteorological predictors were statistically significant.
Temperature had a non-linear effect: the positive linear coefficient (B = 0.595, p <
0.01) and negative quadratic coefficient (B = -0.059, p < 0.001) indicated an inverted-
U relationship, with PM10 concentrations peaking at approximately 5°C. Humidity
(B =-0.382, p < 0.001), precipitation (B = -0.113, p < 0.07), wind speed (B = -0.608, p <
0.01), and sea-level pressure (B = -0.768, p < 0.001) were all negatively associated
with PM10 concentrations.

For PM2.5, wind speed was the strongest meteorological predictor (B = -0.681,
p < 0.001), followed by temperature (B = -0.352, p < 0.001) and precipitation (B =
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-0.074, p < 0.01). In contrast, humidity and sea-level pressure were not statistically
significant after controlling for other variables. This indicates that fine particulate
matter was more strongly affected by atmospheric dispersion and rainfall than by
moisture or pressure conditions.

Table 2 summarizes the direction and statistical significance of the
associations between meteorological variables and particulate matter
concentrations.

Table 2
Summary of regression results for PM10 and PM2.5 concentrations
Predictor PM10 PM2.5
Temperature +¥K ok
Temperature? kK -
Relative humidity bk n.s.
Precipitation bk bk
Wind speed —x* ok
Sea-level pressure kK n.s.
Adjusted R? 0.179 0.125

*o < 0.05 *p < 0.0I, *™p < 0.00I; n.s. — not significant.

The preferred PM10 model achieved an adjusted R? of 0.179, explaining
approximately 18% of day-to-day variation in PMI10 concentrations. The PM25
model had an adjusted R? of 0.125, indicating that selected meteorological factors
explained about 12.5% of daily PM2.5 variability. Overall, the findings show that
meteorological conditions are important determinants of urban particulate
pollution in Seoul, but their influence differs between coarse and fine particle
fractions. The remaining unexplained variation suggests that emissions, long-
range transport, and local urban factors should be incorporated in future models.

Conclusions. This study investigated the influence of meteorological
conditions on daily PM10 and PM2.5 concentrations in Seoul using 731 observations
collected during 2022-2023. The findings demonstrated that meteorological
factors significantly contribute to particulate matter variability, although their
effects differ between coarse and fine particle fractions. The preferred PM10 model
revealed significant effects of temperature, humidity, precipitation, wind speed,
and sea-level pressure, whereas wind speed emerged as the strongest predictor of
PM2.5 concentrations.

The study identified a non-linear relationship between temperature and PM10
concentrations, with pollution levels peaking at approximately 5°C and decreasing
at both lower and higher temperatures. In addition, precipitation and wind speed
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were associated with lower concentrations of both PM fractions, confirming the
importance of atmospheric removal and dispersion processes in urban
environments.

The author's contribution consists in conducting an integrated analysis of
daily PM10 and PM25 observations in Seoul using a unified meteorological
framework and demonstrating the differential sensitivity of coarse and fine
particulate matter to atmospheric conditions. Unlike many previous studies
focusing on a single particulate fraction or isolated pollution episodes, this research
simultaneously evaluated PM10 and PM2.5 over a two-year period and identified a
non-linear temperature effect specific to PM10 dynamics. The study provides one
of the few integrated assessments of daily PM variability in Seoul and extends
existing evidence regarding the role of meteorological factors in shaping urban
particulate pollution. These findings may support the refinement of air quality
forecasting models and evidence-based mitigation strategies in densely populated
metropolitan regions.
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AHANI3 3MIH rNaPABNIYHUX MAPAMETPIB
rA30PO3MNoAlIIbHOI CUCTEMU NMPU
PEKOHCTPYKLUII CTANNEBUX TPYB
NONIETUJIEHOBUMU

IBaHOB OnekcaHap BacunboBuy'

1. KaHO. TexH. HaykK, OoLUEeHT Kadenpw TpaHCrNopTyBaHHS Ta 36epiraHHa eHeproHociie
IBaHO-DPaHKIBCbKMYT HALIIOHA/TbHUK TEXHIYHNI yHIBEpCUTET HagTu | rasy, YKPAIHA
ORCID ID: 0000-0001-6398-1510

HapinHe Ta 6e3nedyHe yHKLIOHYBaHHA ra3opo3noilbHUX CUCTEM € OOHIED 3
dyHOAMEHTaNbHUX YMOB eHepreTUYHOi CTabiNnbHOCTI iHOPACTPYKTYPU CydaCHMUX
HaceneHux NyHKTIB [1]. 3a CTaTUCTUYHMMU OAHUMM BETUKUX MICT, 611M3bKo 60 % yCix
CTaneBMX rasonpoBoAiB MoTPebylTb HeramHoro BTPy4YaHHs abo KamniTanbHOro
PEeMOHTY. 3acTapini ra3onpoBoan 3 YaBYyHY Ta CTasni 6e3 HaneXXHOoro KaTtogHoro
3axMCTy (Tak 3BaHi "legacy pipes") cTaHOBAATbL OAUCMPOMNOPLLIMHO BEMMKY YacCTKy
yKepen BUTOKIB rasy Ta aBapiMHWX BIOMOB Yy MOPIBHAHHI 3 O6iNbll Cy4YacHUMM
IHPPACTPYKTYPHUMU RiLLEHHAMM.

TpaanuinHMm BIOKPUTUN (TPaAHLWEWMHMW) MeTod MNOBHOI 3aMiHM  TaKMx
TpybonpoBoais, Lo nepenbadyac BUMMAHHS iCHYHOUOro CTasieBoro rasonpoBoay i
MPOK/adaHHA HOBOrO, CYMPOBOMKYETbCA BENMYE3HMMU KaMiTaIOBKNAAEHHAMMN.
KpiM Toro, BiOKPWUTI 3eMndaHi poboTU CNPUYMHAOTb 3HA4YHI HEe3pPy4yHOCTI ONda
TPAHCMNOPTHOI IHDPACTPYKTYPW Ta HaceneHHs [2].

3 orngay Ha ue, B CyYacHIiW IHXEHEepPHIN MpaKTULL OOMIHYOYMM MNigXoaoM
CTalla pPeKOoHCTPYKLiS (peHoBalid, caHauid) cTaneBmx ra3onpoBoaiB i3
3aCTOCYBaHHAM 6e3TpaHLEeMHUX TEXHOSMOriM, 30KpeMa LWAAXOM MpOoTAryBaHHSA
BCcepeauHi HUx nonietuneHosux (ME) Tpy6. OoHak, TEXHONOTiA peHoBallii MpMxoBye
B cobi dyHOaMeHTanbHy npobnemy — BMPOBaMXEHHS MNoieTUNeHoBmMx Tpyo
BCepedunHy CTaneBuUX HeMMHy4Ye MpPM3BOAMTb OO0 3MEHLEHHS BHYTPILWHbOMO
npoxigHoro nepepisy Tpybonposoay. Lle, y cBoto Yepry, 3yMOB/IOE KapauHanbHy
3MIiHY rigpaBnivYHMX MapaMeTpiB ra3opo3rMoaifibHOI cucTemMm.

FigpaBniyHi  napameTpu 6Oyab-akoro TpybonpoBoay 6e3nocepenHbo
3anexkaTb Bif CTaHy MOro BHYTPILWLHbOI MOBEPXHI, LLO KifIbKICHO XapaKTepUu3yeTbcs
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abCoONOTHOK eKBIBANEHTHOI LLIOPCTKICTIO (e, abo k,). Llem mapameTp BU3Ha4vae
CTYMNiHb TypO6yni3aLii NoToKy rasy y NpUCTIHHOMY LWapi Ta, BiAMOBIAHO, BENNYNHY
BTPAT TUCKY Ha TePTSA Mo OOBXXUHI TPYOM.
3rigHO 3 YMHHMMKM HOPMATUBHMMUM OOKyMeHTaMu, 3okpema [16H B.2.5-20:2018
«[[@azonocTtayaHHAa», ON19 HOBUX CcTaneBux Tpyb6 eKBiBaneHTHa abcontoTHa
LLUOPCTKICTb BHYTPILLHbOI MOBEPXHI CTIHKM NPUMMaETbCa Ha PiBHi k, = 0,01 cM (abo
0,1 MM) [4]. 3 YacOoM Lie NOKa3HWK A9 CTaNeBUX MA30MPOBOAIB HEMUHYYE 3POCTaE
BHACMIOOK KOPO3iMHUX MPOLECIB, BiAKNaOeHHS OOMILLIOK, YTBOPEHHSA MIKPOTPILLMH
Ta MexaHiYHOro 3Hocy, Lo NPMU3BOOMTb A0 MOCTIMHOMoO 30iNblUeHHSa rigpaBnivYHMX
BTPAT i BiAMNOBIAHOIrO 3MeHLLEeHHS MPOMYCKHOI 34aTHOCTI TpybonpoBoay.
HaToMicTb nonieTuneHoBi Tpybu, BUrOTOBMNEHI 3 Cy4acHMX kKoMmno3unuin MNE8O
a6o ME100, MmatoTb HabaraTo 6inblU rMagKy BHYTPiWHK noBepxHto (k, = 0,002cm abo
0,02 MM), WO y 5 pas3iB MeHLLEe 3a aHanoriYyHMIM NoKasHWK Ona cTaneBumx Tpyo.
MPOEKTYBaHHA Ta PEKOHCTPYKLIA ra3opo3nOoaiibHMX MepeX BUMaratoTb
TOYHOIO MaTEMATUUYHOIO PO3PaxyHKY BTPAT TUCKY Ha TepTsa Ta MicLeBi onopu. Bubip
MaTeEMaATUYHOIO anapaTy 3a/1eXXMTb Bif PEXMMY PyXy ra3y, AKMM ieHTUDIKYETbCS 3a
aornomMoroto 6e3po3mMipHOro Kputepito — ymcna PemHonbaca (Re) [5, 6].
BianoBigHO 40 MeTOAMK PO3paxyHKy, YMcno PenHoNbAca AN XapaKTepHOI
OINAHKM ra30BOi MepeXXi BU3HAYAETbCA 3a PIBHAHHAM:

0,0354-Qk,i j
Re = ————= 1
di,i'Vu )
A€ Qi j — PO3PAXYHKOBA BUTPATE ra3y Ha Ai/1HLI,
dri — PaAKTUYHMI BHYTPRILLIHIV gIaMeTP ra3oripoBosy,

Vy — KIHEMAaTHYHE B'A3KICTb ra3y 3@ HOPMasibHMUX )yMOB.

3anexHo BiO 3HadyeHHA 4Jucna PenHonbaca, ¢$opMyeTbca nigxia Oo
PO3pPaxyHKy BTpPAT TUCKY AP. [1n19 naMiHapHOro pexxmnmy pyxy rasy (Konm Re < 2000),
CUMKM B'A3KOro TepTda nMepeBa)katloTb Had culaMu  iHepuii, | BTpaTu TUCKY
PO3PaxoBYOTbCA 3a GOPMYIIOHO:

ij VuPuliij
4P = 1,245 1076 - 2Pkl (2)
k,i
Ae py — IYCTUHE raly 3a HOpMasibHUX yYMOB, 8
lkij — PO3PaXyHKOBA [OBXMHAE AI/IAHKMI TRYOOMPOBOAY.

Mpn nepexoni A0 TYPOYNeHTHOro peXxxmMmy, Lo € HaMbINbLL XapaKTepHUM ONS
MaricTpanbHUX Ta OGiNbLUIOCTI PO3MOAINbHMUX ra30MpPOBOAIB HAaceNeHMX MyHKTIB,
KIOYOBMM MapaMeTpOoM cTa€e KoedilieHT rigpaBniyHoro tepta A. KnacmuHmm nigxiag
0O BM3HAYeHHA BTpaT TUCKY Mo O0BXUHI Tpybonposoay (R, Ma/M) 6GasyeTbes Ha
piBHAHHI Oapci-Bencbaxa:
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)2
R=21-2.22.0001-(1+Xe), (3)

Aevy, — QaKTUYHE LBUAKICTb PyXy rasy, a
Y& — cyMa KoOe@IiLIEHTIB MICLI€BUX MAPAB/IYHMNX OrNOPIB Ha aHAa/1I30BaHIV 4I/ITHLL.

Ona obuncneHHa koediuieHTa TepTd A TPAAMUIMHO BUKOPUCTOBYETHCS
dopmMyna ANbTLLYASA, SKa BPax0OBYE AK LLOPCTKICTb CTIHOK, TaK i Yyncno PemHonbaca:

A1=0,11- ("— + ﬁ)o’zs, (4)

dsy  Re
4e dgy,— BHYTPILLIHIV giameTp Toy6u.

CyMapHi BTpaTW TUCKY Ha AiNaHui (AP) cknagatoTbCa 3 BTPAT MO AOBXKMHI Ta
BTPaT Ha MicLLeBUX onopax Z (po3paxoBytoTbed 9K Z = 0,3 - R - 1), bopMytoun KiHLEBE
PIBHAHHA AP =R -1+ Z.

HacnigkoM TpagauuinHoro MetoQy MNPOTAryBaHHSA (penanHiHry) € piske i
HEeBIOBOPOTHE 3MEHLWEHHS MpPOXIQHOro mMepepilzy rasonpoBody. HayKoBi
OocnigyweHHs, NpoBedeHi BITYM3HAHMMUK daxiBuamm (KceHmu A. |, Cepeatok M. [,
BucovaHcbkuin | L), eKcnepuMeHTasrlbHO [OO0BENW, WO Yy XOoAi NPpOTAryBaHHS
nonieTmneHoBMx Tpyb 3 AiaMeTpaMu, aKi peKoMeHOOoBaHi YNHHMM HOPMATUBHUM
OOKYMEHTOM, 33 YMOBMK 36epexeHHs iCHyt4oro pobo4yoro TUCKy BigOGyBaeTbcA
KaTacTpodivyHe 3HMKEHHA MPOMNYCKHOI 30aTHOCTI AiNdHKM — Big 60 % o 95 %
3aMeXXHO BiO MOYaTKOBOro AiaMeTpa CcTaneBoro rasonposoay [5, 6] Uen dakr
CTaBUTb Mig 3arpo3y AOLUIMIbHICTb PeHOBaLLi ra3onpoBOAiB HM3bKOIO TUCKY
TpaauUiIMHUM MeTOOOM MPOoTAryBaHHA 6e3 CynyTHIX iHXEeHEepPHMX 3aX0o4iB, OCKINTbKM
MOOEPHI30BaHUIM ra3ornpoBig MNPoCTo He 3MoyXke 3abe3neynTn po3paxyHKoBe
CMNOXWMBAHHA rasy B roAnHM NiKOBMX 3MMOBMX HAaBaHTaXEHb.

Ona BupilleHHa npobnemMm BTpPaTU MNPOMYCKHOI 30aTHOCTI Mpw caHauii
PO3PO6NEeHO pPan  IHXXEeHEPHO-TEXHIYHMX Ta MeToAOoMOoriYyHMX nigxondis,  LO
6a3yloTbCd  Ha  ONTUMI3ALIl  PEeXMMHKMX MapaMeTpiB  Ta MaTteMaTUYHOMY
MoOeMtoBaHHI.

Hambinbll AieBMM MeTogoM 36epexeHHA MPOoMyCKHOI 30aTHOCTI Mnig 4dac
PEKOHCTPYKLIii € uinecnpsaMoBaHa 3MiHa KaTeropii pobo4yoro TUCKY B cCUCTeMI
ra3oMnocTaYaHHs 3 HM3bKOIo Ha cepedHin (P < 0,3 MlMa).

3aBOSKM NepeBedeHHIO PEKOHCTPYMOBAHOI OiINAHKN B KaTeropito cepegHboro
TUCKY MNYCTUHA TPaHCMNOPTOBAHOMo rady Ta AOMYyCTUMUI Nepenan TUCKY Ha OiNaHL
CYTTEBO 3POCTatOTh. Lle [o3BONAE TpaHCNOPTYBaTU HEOOXiOHWMM MacoBUIM 06'eM rasy
HaBiTb Yepe3 NMonieTuneHoBy TPYOY 3HAUYHO MEHLLIOTO AiaMeTpa.

LLle ooHWMM HayKOBO OOrPYHTOBAaHMM MigXoOOM € MeTod KOpWryBaHHSA
MPOEKTHUX MapaMeTPiB MONIETUNEHOBMX A30MNPOBOAIB HAa OCHOBiI YTOYHEHHSA
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iXHbOI daKTUYHOI eHeproBuUTpaTHOCTI [6]. OcCKinbkM ¢akTM4HA LIOPCTKICTb i
rigpaBnivuHmM onip MNE Tpy6 € 3HAaYHO MEHLLUMMM 338 HOPMATMBHI MOKA3HUKK, OOUH i
TOW CaMUW MigpaBnivyHMUI HaXM MOXKe ByTU 3ab6e3nedeHMiM NP MEHLLOMY 3HAYEHHi
BHYTPILUHBbOrO OiamMeTpa.

BigHoCHe 3MeHLeHHa KoediuieHTa rigpaBniYHOro onopy MonieTUMnIeHoBoro
ra3onpoBoay HU3bKOIO TUCKY &3 (Y BiACOTKaX) 3anexXHo Big Ymcna PenHonbaca (Re
Big 5000 go 70000) onucyeTbcsa BMBEOEHO eMMipUYHOK norapreMiyHO
dYyHKL€EO:

8, = —185,55 4+ 22,237 InRe. (5)

B y3aranbHeHin mMoaeni JlenbeH3oHa rigpaBniyHum Haxmn I BUPaXKaETbCS
yepes3 BHYTPIWHIW giaMeTp Dy:

Qz—m

I'=Brs=mv™, (6)
k
1€ KOMIIIIEKC By 3a/1€XKMUTD BiLl PEXUMY PYXY ra3y:
8-A- -
Br = W_”m). EKCIEPUMEHTASIBHO BU3HAYEHO KOEQILIIEHTU pPexumy pyxy B

y3arasbHeHIvi moaersi JievibeH30Ha: A = 4,211tam = 0,552.

OCKIiNbKN CKOpUroBaHe pO3paxyHKOBe 3Ha4YeHHs BHYTPILWHbOrMO AiaMeTpa
3a3BMYaM He 36iraerbca 3i CTaHOaPTHMM COPTaMEeHTOM 3aBO[IB-BUPOOHUKIB, ONA
3abe3nedyeHHa 334aHOro rigpaBnidyHOro Haxuny nepenbadacTbca MocnigoBHe
yKNagaHHa TpyO pi3HOro giaMeTpa Ha ogHin ainadui. YacTrHa OingaHKM MOHTYETbCS
3 TpyO i3 NPOEKTHUM BHYTPILWLHIM OiaMeTpoM, a peLluTa — 3 TPpYD i3 HaNGIVKIYUM
MEHLUMM CTaHOAPTHUM OiaMeTpoM 3a YMOBM 3abe3nedeHHda HeobxigHoi
MPEOMYCKHOI 30aTHOCTI.

BUCHOBKW. YpaxyBaHHA di3NKO-MexaHiYHMX BIAaCTMBOCTEN MOMNIeTUNEHOBUX
Tpyb, aflekBaTHE 3aCTOCYBaHHA Cy4YaCcHMX MaTEMATUUYHMX Modenen rigpaBnidyHoro
onopy Ta BMNPOBadyKeHHs iIHHOBaLIMHUX MeTo4iB KOMMeHcalii BTpaTy MPOoXigHOro
nepepizy rapaHTytoTb  YCNilWlHY, €EKOHOMIYHO [OOLUifibHY Ta  [OOBroBiYHY
MO epPHIi3aLio ra30po3MoaiibHOI IHPPACTPYKTYPW.
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[2] LUixoHoBcbKa, C. A, MNanawko, T. |, & KaciHeBuy, O. A. (2024). IHHOBaUiMHI TeXHOMNOTIi MpWX
PEKOHCTPYKLUIT Nig3eMHMX CTaneBMX ra3onpoBOAIB i3 3aCTOCYBaHHAM MOMIeTUNEHOBMX
TPyO. Y [IpOCTOpOBML PO3BUTOK TEPUTOPIM: TPaAamUli 1a iHHoBaLili: marepiasau IV
MpKHapoaHOI HayKOBO-PaKTUYHOI KoOH@epeHLii (c. 331-334). EKOIHBECTKOM.

[3] Ismailov, R. A, & Askerova, R. |. (2026). Application of polyethylene pipes and resource
saving in the gas distribution networks of Azerbaijan. Energy Technologies and
Resource Saving, (1), 148-154.

125 www.logos-science.com All rights reserved | CC BY-SA 4.0



/ Education and science of today: intersectoral
/\ O |_ @ Z issues and development of sciences
SECTION T11.

MINING, OIL AND GAS ENGINEERING

[4] MiHicTepcTBO perioHanbHOro pPoO3BUTKY, OyOIBHMLUTBA Ta »UT/IOBO-KOMYHaNbHOMO
rocrnogapcTBa YKpaiHu. (2018). fazoriocrayarHHg (O BH B.2.5-20:2018 3i 3mMiHOO N2 1),

[5] KceHwny, A. |, Cepeptok, M. 1., & BucouaHcbkmni, |. |. (2012). Po3pobka pekoMeHaaLlin
WOOO0 PEKOHCTPYKLUIT CTafleBMX Aa30BMX MepeXk LWIAXOM MpPOoTAryBaHHA B HUX
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BrNJ2inB ®AKTOPIB, LLLO BUSHAYAIOTb TPAEKTOPIIO
NEPEMILLEHHA BUBOIO CBEPAOJTIOBUHNA

MNipyr Irop OpinoBuy’
HaykoBui KepiBHUK: Bacbko AHApIN IBaHOBUY?

1. acnipaHT IHCTUTYTY HadTOrasoBoi iHXXeHepii
1BaHO-DPaHKIBCbKMKT HALIIOHATbHUK TEXHIYHMI YHIBEPCUTET HagTu | rasy, VKPAIHA

2. KaHO. TexXH. HayK, OOLEHT, OoLUEeHT Kadenpw BypiHHA cBepanoBUH
1BaHO-DPaHKIBCbKMK HALIIOHATbHUK TEXHIYHMI YHIBEPCUTET HagTu | rasy, VKPAIHA
ORCID ID: 0000-0002-2529-5445

BMBUYEHHA MPUYMH BUKPUBAEHHA HaAPTOBMX Ta [ra3oBUX CBEPASIOBUMH
CBIiOYNTb, WO BiOOYBaETbCA BOHO 3a pPaxXyHOK CMifibHOI Aii 3HAYHOI KiNbKOCTI
dbaKTOopIB, AKIi MOXXHa 06'€eQHATV B TPU FPYMNM: reONOriyHIi, TEXHIYHI Ta TEXHOMOTIYHI
1. Y 3aranbHOMY BMMagkKy BCi CUKM, WO AOitoTb Ha O0M0TO, MOXXHa 3BeCTW [O0
PIBHOOIMHOI CW | MApK CUM, MOMEHT AKUX PIBHUW FOMIOBHOMY MOMEHTY LIMX CU
OO0 LUeHTpyY oonota [3]. IcHye npakTrka, Konu BeNWKI iHTepBann KPUBOMIHIMHMX
abo BepTUKaNbHMX CBEPONOBUMH OypaTbCa 3@ OOMOMOrok BUBIMHUX OBUTYHIB.
OfOHaK i3 EKOHOMIYHMX YM iHLWKMX MiIPKYBaHb MOXXe BUABUTUCA OOUINbHiLLe BypUTn
aKoMora rnmbule CcKepoBaHy CBepO/IOBMHY POTOPHWMM CMocoboM. HAKLLIO
CBEPONOBMHA HEe BUKPUBMAAETbCA i3 MOTPIOHOW IHTEHCUMBHICTIO, TO OypuibHa
KO/TOHa MO)Xe OyTW BUTArHyTa Ha MOBEPXHIKO Ta MOoAepHi30oBaHa. 3aCcTOCyBaHHSA
BIOXMNAKOYOIro iHCTPYMEHTY 4acTO MOXHa YHWMKHYTW, 3aCTOCOBYOYM BiAMOBIOHI
KOMMOHOBKM Ta PErytoyYM OCbOBE HAaBaHTAXXEHHA Ha A0NOTO, WBUAKICTb MOro
obepTaHHA Ta IHTEHCUMBHICTb LUMPKyNaUii BypoBOro posdnHy. TepMiH «BMUbGiMHa
KOMMOHOBKa» BIOHOCUTbCA [0 KOMOiHauii 06BaHeHUX OypunbHUX TPYO,
cTabinizatopiB, obnagHaHHA Ta MPUCTPOIB, PO3TallOBaHUX Ge3nocepenHbo Hapg
gonotoM. TMpu ckepoBaHOMY OYpiHHI, 0OCOBIMBO POTOPHOMY, Yy BUOINHIN
KOMMOHOBL,I BUKOPUCTOBYOTbCA ABMLLA, AKi MPM3BOAATb A0 3POCTAHHS, 3HM>KEHHS
ym cTabinizauii kyTa Haxuny cBeponoBMHKM [4]. BumbitHa KoMMoHoOBKa AOnda
POTOPHOro OypiHHA He 3acCTOCOBYETbCA [ON19 KepyBaHHA TOpPU3OHTallbHUM
HanpaMoM cToBbypa abo B Toukax MoYaTKy 3MiHWM HamnpaMmy, ogHak crneundidHi
BMOGIMHI KOMMOHOBKW 3aCTOCOBYIOTbCS O/1F 3MiHW KyTa Haxuy CBEpA10BUHMN, AKLLO
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BOHA Y)Xe BUKpMBNeHa. CTaHgapTHa OypuibHa Tpyba OOCWUTb FHy4Ka i Jlerko
BUKPWBNAETbCA MPW CTUCHEHHI; 3 UIEl MPUYMHM BEPXHIO YaCTUHY OypUIbHOI
KOMOHWM B nMpoueci OypiHHA MigTPUMYIKOTb B PO3TArHYTOMY CTaHi. | HaBiTb
TOBCTOCTIHHI 0BBa)XHeHi BypunbHi TPYOW, LWLO BCTAaHOBMIOKTbLCA B MNMPUBUBINHIN
YaCTMHWM OYyPUNbHOI KOMOHW, AOCUTb THYy4Ki, WO6 3irHyTMca TaM, O& BOHWU
nos6aBneHi 6i4Hoi onopn. 3MiHa BUBIMHOI KOMMOHOBKM A€ 3MOry 6ypPUIbHUKOBI
KepyBaTW BEMMYMHOKO Ta HAMPAMOM MPOrnHY BypPUNbHOI KOMOHW | TAaKUM YMHOM
36inblyBaTK, 3MEHLLYBaTM abo cTabinizyBaTh KyT BiOXUNIEHHA BMOOIO Tak, 9K Le
6yno 3anpoeKToBaHo.

BypiHHA CKepoOBaHMX CBepOSIOBMH BENWMKOro pfdiaMeTpy MNpocTille, HixX
OypiHHA cBepaioBMH Manoro giaMmetpy. O6BaXkKHeHi Ta 3BMYanHi BypunibHi Tpyou
OiNblLIOro pPO3Mipy >OPCTKIilWi, a OTKe, MeHLWe CXWUMbHI 00 MNpOornHy Ta
3aKPy4YyBaHHSA B OOHWX | TUX CaMUX FMPCbKMX Mopodax. BoHW LWinbHiLWi, i ue oae
3Mory 6ypUNbHUKY peryntoBaTh giana3oH HaBaHTaXXEHHSA Ha O40/10To. Xo4 BeNnmka
30BHILLHSA NMOBEPXHSA | CTBOPHOE BENTMKMM OMip Ha KOHTaKTI 3i CTIHKOK CBEPATOBUHU,
Len Hedonik He MeHLW 3Ha4dyLMM, HDK IHWI i TOMYy iX BUKOPWUCTAHHSA CTano
3BMYAMHOLIO MPAKTUKOK B CKEPOBaHOMY BypiHHI [3].

CTabinizaTop, WO BCTAHOBMOETLCA 6e3mocepeHbo Hag A00TOM, Ma€E fito
6i4yHOoi onopw.

Y cBepanoBMHaX, i3 3€HITHUMKM KyTaMM NoHaf, 3°, 06BaXKHEHI BypunbHi Tpyou,
IO 3HAXOOATbCA BULLE PO3BAHTAXKEHOI YaCTUHUM OMMPAOTbCA Ha HUXKHIO YaCTUHY
CTIHKM CBEPAJSTOBMHM, 3MYLLYIOYM OON0TO MPUTUCKATUCA OO0 BEPXHbOI YacTuHK [2].
MNpn LbOMY B Mipy 3arnmbneHHsa CTBOMa 3pOCTaE KyT MOro Haxuny. Taka TeHaeHuiqa
Ha3MBAETbCSH OMOPHMM ePeKTOM. MHyUKiLli KOMMOHOBKMW, PO3TalLOBaHI BULLLE TOYKM
onopw CNPUATUMYTb 3POCTaHHIO KyTa Haxuny cToBbypa cBepanoBMHM. O6BaXKHEHI
OYPUNbHI TPYOW MEHLLOro AiaMeTpy NPOBUCatOTb | BUIMHAKOTLCA Nertie, HixX Tpyou
G6inblworo AiameTpy. 36iNblIEeHHA OCbOBOr0 HaBaHTAXXEHHA 3MYLUYE BUOINHY
KOMMOHOBKY MPOrMHaTKCa i Hagani B HanpsaMKy MO4YaTKOBOro MpoOruvHy. 9KLo
3aCTOCOBYETbCA UMPKYNALIA pPO34YMHY, AOOCTAaTHA [O19 O4YMLIEeHHs [gofioTa Ta
CTabinizaTopiB, TO 3POCTAaHHSA KyTa Haxmiy iHTEHCUDIKYETbCSH, OCOBNMMBO B M'AKMX
riPCbKMX MOpoOaax.

Y THYYKMX KOMMOHOBKAX, AKi MIiCTATb B CBOiM KOHCTPYKLUIi cTabinizatop,
BCTQHOBNEHHA ofHiei abo OBOX O0OBaXXHeHWMX TpyO Hag [OMOTOM  3aMiCTb
HagaonoTHoro crtabinizatopa npwu3BoAMTb A0 Toro, wo OBT, po3MmileHi nig
CTabinizaTopoM nparHyTb 3aMHATU BEPTUKallbHE MOMOXXeHHs [5].

Ona Toro, wo6 3amobirt HagMiPHOMY MPOBUMCAHHIO Y BUKPUBIEHUX
CBepaNoBMHaX, CTabiNnizaTtopun MoXXyTb OYTU BCTAaHOB/EHI TaK 6M1M3bKO Bif, A0NOTa,
Lo BOHO Byade CTBOPpOBaTU Oy»Ke Mare 3ycunnga abo B3arani He byae cTBoptoBaTH
3YCUNA Ha HMYKHIO CTIHKY CTOBOYpa CBepaTOBMHW. Y TaKMX BUMagKax ctabinizatop,
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O BCTaHOBNEHMW 6Ge3nocepegHbO Hag AONIOTOM, CNPUMATUME TMOCTYNOBOMY
3MEHLUEHHIO 3eHITHOro KyTa. O4HaK, AKLLO BCE X TaKM KYT HEMOXTMBO 3HU3UTK 3a
6aXXaHHAM, TO BMHMKAE HeobXigHICTb NiamoMy O6ypubHOI KOMOHM Ta CMyCKy B
CBEPLNOBUHY BIOAXMIAOYOrO NPUCTPOIO.

TakoX MOOBOEHHA TOBLUMHKM CTiHKM O0OBa)XHeHOoi Tpybu 306inbluye ii
YKOPCTKICTb MpunbnnsHo y 8 pasie. o6 cTabinisyBaTtm KyT Haxuny cToBbypa
CBEPAJSIOBMHU, MOXXHA 3aCTOCOBYBATM KOMOIHALiO TOBCTOCTIHHUX OGBaXXHEHMX
Tpy6 MO MOX/IMBOCTI BEIMKOrO AiaMeTpy Ta cTabinizatopiB An4a MiHimisauii abo
OBOMEeXXeHHA BUKPUMBAEHHS, TOOTO KOMMOHOBKM, AKi OOMEXXYIoTb He TiflbKM edekT
MaATHMKA, ane i edekT onopu. Li KOMNOHOBKM Ha3MBaTb KOMBGIHOBaHUMMK, abo
YKOPCTKMUMMN.

MpaKTU4YHO BCi omepadlii Npu B6ypiHHI YCKNagHIOKTbCA, KoMK CBEPO/IOBUHY
OypaTb Mig KyTom. Mpu nignomi Ta cnycky O6ypuibHOI KONMOHWM MOTpiGbHa 3HaA4YHa
BUTPATa MOTY>KHOCTI, HeobXigHO BiNblue 3ycUNna Ha POoTopi ANA MOOOMAHHSA CUN
TepTq; OypOoBMM PO3UMH i rigpaBfivyHa CMCTEMA BUMAratoTb YBaXKHILLIOIO CTaBMEHHS;
npuxonnaeHHa Tpyo i MoMoMKM obnagHaHHA CTatoTb GiNbll TUMNOBMMKM, OBCaAHI
KO/TOHW Ba)K4e CryckaTu i ueMeHTyBaTu. binblicTb NnpobnemMm Moxke ByTU yCyHYTO
3aBOAKM 30CepemKeHHI0 0COBMBOI yBarm LWoa0 iHTEHCMBHOCTI HABOPY KPUBU3HMU
[5]. B igeani kyT Haxmny Ma€ 3pocTaTh abo 3MeHLLYBaTUCA MOCTYMOBO: 3a3BM4Yal
IHTEHCUBIHCTb 3POCTaHHS KyTa Haxuny ckrnagac 6°/100 M; MaKCUMarbHO B
6e3neyHin Mexi go 15°/100 M. OgHak 3MiHy KyTa Haxwy Big 6 0o 15° aBToMaTUYHO
He MOXXHa BBa)aTU 6e3neyHUM. |HTEHCUBHOCTI 3MiHM KyTa Haxuny cnig
DOTPMMYBATUCA MO BCbOMY BUKPUBIEHOMY IHTEPBANI. AKLO KYT BUKPUBIIEHHSA HA
1° KOXXHiI 10 M i NPU LbOMY He 3MIHIOETbCA a3uUMyYT CTOBOYpPa, MMOBIPHO, WO Mpw
HacTynHoMy OoBGaHHI He Byae »KOOQHWMX TEXHOMOTYHMX Mpobnem.

Mig 4ac aHanisy iHKNIHOMETPUYHUX [daHUX, Mae OyTu BpaxoBaHO ¢K
BePTWKabHI, TaK i rOpM30oHTaNbHI 3MiHWM TPaEKTOPIi CTOBOYpa cBepaAIoBUHM. AKLLO
Habip KPUBU3HM BiObOYyBaETbCS MIaBHO Big 8 00 12°/25 M, TO IHTEHCUBHICTb Habopy
KyTa CTaHoBWTb 1,7°/10 M. Ane AKWO B LeM e 4ac asvMyTallbHUN Hampam
CBEepO/IOBMHUM 3MIHEHO Ha 25° TO »X0NoboyTBOpOYMIN GaKTOp PIBHUW Malxe
2,5°/10 M (abo 6inbLue 20°/100 M), a cToBbyp HabyBae BUrnaay cripani.

Bara OypunbHOiI KOMOHW Mifd CUNbHO BUKPUBIEHOW AOiNAHKOK CToBOypa
CMNpPUFE YTBOPEHHIO OOKOBUX 3yCUib 3 OOKy Tpyb Ha CTiHKY CBepA/IOBUHU, B
pe3ynbTaTi YOro B TyT BMPOBNAETLCA YKOM06 HEeBENMKOro aiamMeTpy, Yyepe3 aKkmnin
BaXKKO MPOXOAUTb iHCTPYMEHT Ta obBaXkHeHi BypunbHi Tpyou. Konm 6ypunbHa
KO/IOHa MigHIMaEeTbca abo OMNyCKaeTbCsa iCHIOE Hebe3mnekKa ii 3aKNMHIOBaHHA B LLiK
3aMKOBIM WiNuWHI, i gna ii Buny4yeHHa cnig 6yoe npoBOAMTM TpwBani Ta OOPOri
TeXHOMOTiYHI onepadii.
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[ocunTb YacTo ripCbKi Mopoan MatoTb TEHAEHLUIK OO0 BigXWNeHHa OonoTa.
YNpaBniHHA MOro HaNnpPAMOM CTa€ BaXK4YMM MNpu BypiHHI B LWIapyBaTVX Nopoaax, aKi
3anaratoTb He FOpPM30OHTaNbHO. Konu KyT MafiHHA nopid (KyT MiXX MNIOWMHOK
HallapyBaHHA Ta rOPU30OHTANIbHOK MIOLWMHOK) MeHLe 45° Toai AonoTo nparHe
BIOXMNUTUCA B CTOPOHY nignomMy nnacta abo MNPUUHATU  MOMOXKEHHS,
neprneHaMKyNapHe HallapyBaHHIO. GKWO KyT NagiHHA Binble 45° To 4oNnoTo Mae
TeHOeHUito BypUTK BHMU3 MO MafiHHIO nnacTa, abo nparHe NPUMNHATU MOMOXKEHHS,
mapanenbHe HallapyBaHHIO. |HoAI CcBepanoBMHY OypaTb, 3aCTOCOBYKOUM Ui
TeHOeHLUii BNAMBY Ha A0NOTO. B iHWKMX BUNaaKax Ansa 3anobiraHHa BMMBY MipPCbKMX
nmopig cnif 3acToCOBYBATM YKOPCTKI BMOGIMHI KOMMOHOBKMW. [JONMOTO TakKOX Mae€
TeHOEHLIO BIAXMAATUCA TOPM30OHTaIbHO MapanenbHO NOXMIOMY HallapyBaHHIO 33
HAABHOCTI pPI3HOI MILHOCTI TipCbKMX Mopigd. HaBiTb TaM, Oe HallapyBaHHSA
rOPM30HTabHe, Ta 06epTaeTbCa BMPaABO, A0I0OTO MaE TEHOEHLIO pyxaTMCS BMPaBoO
Y BUKPUBNEHIM CBepa/ioBUHI. Y OGIiNblIOCTI BUMAAKiB OypUbHUK MOXKe
nepenbadynT BMIMB reofioridyHmnx GakTopiB Ha Bigxmnawode 3yCcunnsg Ha OonoTi Ta
CTapaTMUCa KOMMEeHCYBaTM MOro.
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the rock anisotropy index on the regine and technological parameters of drilling/. Paper
presented at the 76th International Conference Monitoring of Geological Processes and
Ecological Condition of the Environment, Monitoring
2022, https://doi.org/10.12911/22998993/155083

[2] 1.B. BoeBigko, A.l. Bacbko, & |.A. Bacbko. (2022). OCHOBHI HanpaMKM PO3BUTKY TEXHIKO-
TEXHOMOMYHMX acneKTiB BypiHHA rOPM30OHTaNbHMX CBepaNOBUH. Po3Bigka Ta po3pobKa
HadpTOBUX i rasoBuX pPOOOBULL, 67-73.
https://search.library.nung.edu.ua/DocDescription?doc_id=474862

[3] Bacbko A.l. & Bacbko |.A. (2022). OpieHTyBaHHA TPAEKTOPIi MOXWMMNO CKEepPOBaHOI
CBEPONOBMHKM B MNpocTopi. Matepiann 9-i MiKHApPOOHOI HayKOBO-MPaKTUYHOI
KoHpepeHLUii «INTERNATIONAL FORUM: PROBLEMS AND SCIENTIFIC SOLUTIONS» Mm.
MenbbypH, ABCTpIq, 6-8 ntoToro, 97, 461-464.

[4] KoukogaH 9.M., Bacbko ALl JlecbkiB A.1O. (2020). BB KyTOBUX MapaMeTpiB rnfacta Ha
MPOCTOPOBE OPIEHTYBaHHA MpW OypiHHI cBepanoBuH. MaTtepianmn MiXHapoaHOI
KoHdepeHLii «<MODALITATI CONCEPTUALE DE DEZVOLTARE A STIINTEI MODERNE» M.
ByxapecT, PymyHis, 20 nuctonaaa, (c.25-28). http://doi.org/ 10.36074/20.11/2020.V5.

[5] KoukomaH .M., Bacbko A.l. (2016). Bnnme aHi3oTponii ripCbkmx mopig Ha NpocTopoBe
OpieHTyBaHHA cBepanoBumH. HaykoBuim noteHuian 2016, MaTepianu Xl MiXKHapogHOoi
HayKOBOI iHTepHeT KoHdepeHLii // Kuis, —12-28.
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OBI'PYHTYBAHHSA OOUIIbHOCTI MOOENMIOBAHHSA
PEXXUMIB POBOTU HAOGTOTPAHCIMOPTHUX
CUCTEM 3A CYYACHUX YMOB EKCMNYATALLII

BopTHAK OneHa MuxanniBHa', Papenuubkun AHApin BonoanmMmupoBuny?

1. KaHOMAOAT TEXHIYHUX HAYK, OOLEHT,

OOLEHT Kadenpu TpaHCcrnopTyBaHHA | 36epiraHHA eHeproHociie
1BaHO-DPaHKIBCbKMK HALIIOHATbHUK TEXHIYHMI YHIBEPCUTET HagTH i razy, VKPAIHA
ORCID ID: 0000-0002-9601-281X

2. 3006yBayY BMLLOI OCBITU IHCTUTYTY HadTOra3oBoi iHXeHepii Ta TeXHoorin
1BaHO-DPaHKIBCbKMK HALIIOHATbHUK TEXHIYHMI YHIBEPCUTET HadTu | rasy, VKPAIHA

MaricTpanbHUM TpybonpoBiaHWM TpaHcnopT HadTK i HadTOMPOAYKTIB €
KPUTUYHO Ba)X/IMBOKO CK/1aOOBOK MalIMBHO-€HEPreTUYHOro KOMMeKCy Ta
6a30BMM eNeMeHTOM XUTTe3abesnedueHHa Oyab-AKOi iHOYCTPianbHO PO3BUHEHOI
KpaiHW. CucTeMy  MaricTpanbHOro  TPaHCMOPTY, OCOOGMMBO 3@ HaaBHOI
iHOpPACTPYKTYypKH, 3abe3nedyloTb cepen MOXXIUBUX HaMbINbll  €KOHOMIYHO
OOUINbHWUW, HaOIMHMIA Ta €eKONOTNiYHO KOHTPO/bOBaHUIM Croci6 nocTtadaHHAa
3HAYHMX 06CAriB PiAKMX BYrNeBOOHIB Ha BENMKI BiOCTaHI.

Ona YKpaiHy QYHKLIOHYBAHHS BITYM3HAHOI HAPTOTPAHCMNOPTHOI CUCTEMW MaE
CTpaTeriyHe 3Ha4yeHH$, BUCTYMak4dM rapaHTOM $GK BHYTPILWLHbOI €KOHOMIYHOI
CTabiNbHOCTI, TakK | eHepreTuMyHoi 6e3neKn KpaiHM B LINOMY. ICTOPUYHO
chopMoBaHa AK MOTYXXHUWM TPaAH3UTHUKM BY30ST Y LEHTPI €Bponn, BITYM3HAHA
CUCTEMA MaricTpanbHOroO TPAHCMOPTY BYIrNEBOAHEBOI CUPOBMHU, a TaAKOX
npoaykTiB ii nepepobneHHa cborofHi 3MyweHa GyHKUIOHYBaTM B YyMOBax
6e3npeueneHTHUX TeonoNiTUYHMX BUKIKMKIB, BIMCbKOBMX 3arpo3 Ta 3MiHU
TPaOMLIMHUX NOFICTUYHMX NaHLUIONB, adanTyo4Yncb A0 amBepcudikalii pxepen Ta
MapLUPYTIB MOCTa4YaHHY, iHTerpauii 4o €BPOMENCHbKOro eHEPreTMUYHOro NpPocTopy
Ta POBOTK 33 3MIHHUX PEXMMIB, AKi 3a PoboUMMKM MapaMeTpPaMy JOCUTb CYTTEBO
BiAXMNAOTbCA Bif MPOEKTHMX 3HAYEHDb, | 3a6e3neyytoum pPa3omM 3 TUM BMKOHaHHA
MDKHAPOOHUX TPaH3UTHMX 3060B'A3aHb ON9 MIATPUMAHHA CTaTycy HafilHOro
cyb'eKTa €BPOMENCHKOro PUHKY TPAaHCMOPTYBAHHA €HEepProHOCIiB Ta rapaHTyo4Ym
CcTabinbHe MocTadYaHHSA PiOKMX BYrNeBOAHIB BHYTPILLIHIM CMoO)XMBayaM 33 YMOBM
MiHIMi3aUii onepauinHMX Ta eKcrnyaTauimHMX BUTpaT.
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MaricTpanbHMM TPaAHCMNOPT PIOKMX BYFMEBOAHIB HaNeXWUTb OO0 KaTeropii
€HEeProeMHUX BUPOGHMLTB. OCHOBHA YacTKa omnepauiMHuX BUTPAT NigNPUEMCTB
HadTOTPAHCNOPTHOrO CEKTOPY MNPUMMAZAE Ha onnaTy E€NeKTPUYHOI eHeprii, Wo
CMOXXMBAETbCA HACOCHUMM arperataMun. B yMoBax MOCTIMHOIO 3pOCTaHHA BapTOCTI
E€HEProHOCIiB, YOPCTKUX EKOMOrMYHMX BUMOI Ta Aediumty MOTYy>KHOCTEW B
eHeprocmcTeMi KpaiHu, 3aBgaHHsa NiaBULLEHHS eHeproedpeKTUBHOCTI eKcryaTauii
HadTOTPAHCNOPTHUX CUCTEM HAabyBaE MepLIOYEepProBOro 3Ha4YeHHs.

OuiHKa eHeproedeKTUBHOCTI dYHKLIOHYBaHHSA MaricTpanbHMX
TpybonpoBoaiB 3 METOK BM3HAYEHHS WAAXIB ii NiOBULLEHHS 3a Cy4acHUX YMOB
eKkcnnyaTauii  nepepbadae  BUKOPWUCTAHHA  MaTeMaTWM4YHOro  amnapaty Ta
3aCTOCYBaHHSA KOMM'IOTEPHUX METOAIB. BUKOPUCTaHHA LMX TEXHONOTIM OO3BONAE
BMKOHYBaTW MOOEMOBAHHA PEeXUMIB poboTU HaAPTOTPAHCMOPTHUX CUCTEM Ta
30iMCHIOBATM IX ONTUMI3ALLIIO 33 KPUTEPIEM MiHIMaNbHUX 3aTpaT eNeKTpoeHeprii Ha
TpaHCMOPTYyBaHHSA HAPTW.

BupilleHHa TakuX OMNTUMI3aUiMHKMX 3aBOaHb MNepenbadae MoaentoBaHHA
XapaKTEPUCTMK HACOCHMX arperaTiB Ta BUKOHAHHS rigpaBidyHMX pO3paxyHKIiB, aki
3a Cy4YacHMUX YMOB eKchniyaTauii MarictpanbHux TpybomnpoBoAiB MOTpebytoTb
MOCTIMHOIO YOOCKOHANeHHSa MeTOAMK i3 3aCTOCyBaHHAM OiNbll TOYHMX MoOenemn
PO3pPaxXyHKOBMX afifOPUTMIB 9K ANA FAPOAMHAMIYHUX XapaKTEPUCTUK HAaCOCHOrO
obnagHaHHA TaK i ANa BM3HA4YeHHS BTpaT eHeprii B cuctemi [1l. BUkopucTtaHHSA
afeKBaTHUX MaTEMATUUYHUX MOAENEN HAMIPHMX Ta EHEPIETUYHUX XaPAKTEPUCTUK 3
ypaxyBaHHAM BM/IMBY PEOOriYHMX BAACTUBOCTEM TPAHCMOPTOBAHUX PIAMH 419
OiNblU LUMPOKOro Aiana3soHy poboumx nopad, Lo 3a CyYdaCcHMX YMOB eKcnyaTallii,
3a3BMYalN, BUXOOATb 3a MeXi poboumx 30H HaAPTOBMX HACOCIB, a TaKOX
oBuUmMCNoBanNbHMX anNropUTMIB, AKi BPax0oBYOTb HEI30TEPMIUYHICTb MOTOKY, WO Ma€E
MicLle 9K 3a TpaauLiMHMUX cnocobiB NnepekadvyBaHHA HAadT Ta HAPTONPOAYKTIB TakK i
3a MocCTavYaHHSA BYrneBOHIB, WO  XapaKTepwm3yrTbca aHOMaNTbHUMM
BMAaCTUBOCTAMMU | MOTPebytoTb 3aCTOCYyBaHHA crneLlianbHUX TexHonorin [2], nae
3MOry nigBULLUMTM TOYHICTb OTPUMMAHUX pPEe3YyNbTaTiB PEXMMHUMX MapaMeTpiB
POOOTK | BIAMNOBIAHO OLLIHKM €HeproBUTPATHOCTI HadTOTPAHCMOPTHUX CUCTEM 3
MeTO MOoAaNbLLIOro yOOCKOHANEHHSA MEeTOAIB NiABULLEHHA eHeproedeKTUMBHOCTI iX
eKkcnayaTauii.

CMNCOK BUKOPUCTAHUX OXXEPEJT:

1l Serediuk, M., & Bortniak, O. (2024). Application of Hofer's formula in thermal hydraulic
calculations of oil transportation systems. Prospecting and Development of Oil and Gas
Fields, 24(2), 38-47.

[2] BopTHak O. M. & 3iHbkoB B. M. (2025). o nuWTaHHA YOOCKOHaNeHHda MeTofiB
MPOrHO3yBaHHA eHeproed@ekTUBHUMX PEXMMIB eKCnyaTaluii CMCTeM MaricTpanbHOro
TPaHCMOPTY BUCOKOB'A3KUX ByrneBoaHiB. V' C/SP Conference «Scientific vector of
various sphere’ development: reality and future trends» Grail of Science, (54), 415-417.
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NMAPAMETPU YKNAOAHHA NIABOOHUX
TPYBOMPOBOIB NMPOTANYBAHHAM
no AHy BOoAHOI NEPELLKOOM

Mupir Tapac IOpinnoBuy', KapabiHoBuu Mmnkona CrenaHoBuY?

1. KaHO. TEXH. HayK, OOLEHT,

JoLeHT kadenpu TpaHCNopPTyBaHHA Ta 36epiraHHA eHeproHociiB
1BaHO-DPaHKIBCbKMK HALIIOHATbHUK TEXHIYHMI yHIBEPCUTET HadTu | rasy, VKPAIHA
ORCID ID: 0000-0002-5421-0260

2. acnipaHT Kadenpw TpaHCMopTyBaHHSA Ta 36epiraHHA eHeproHociiB
1BaHO-DPaHKIBCbKMKT HALIIOHATbHUK TEXHIYHMI YHIBEPCUTET HagTu i rasy, YKPAIHA
ORCID ID: 0009-0004-9889-6884

o nigBooHUX MepexodiB BiAHOCATbCA AOiNAdHKM  TpybonpoBoaiB, AKi
nepeTrHaTb NpUpoaHi abo WTy4YHi BOOOMMU (pidKK, O3epa, BOOOCXOBMULLA)
WnpuHoto noHan 10 m Mo Aa3epkani BoAM B MeXXeHb i rnmmbuHoto noHan 1,5 v [1].
OCHOBHMM MapaMeTpOM YKNagaHHA TpybonpoBooy B MPOEKTHE MOMOXKeHHS
NpoTAryBaHHAM MO AHY MigABOOHOI TpaHLWei 3a [AonoMOorow 3a3ganerigb
MPOKNAOdEeHOro B Hei Tpoca € 3yCcunna NpoTaryBaHHA 7:117. BoHO 3anexuTb Bif
cnocoby 6anacTtyBaHHA, BUOY CMYCKOBOI AOPIXKM, CTadii MpoTaryBaHHa ToLlo [2].

lMepLia cTagia: 3pyLieHHa TPpy6onpoBoOaY 3 MiCLA MPYHTOBOK JOPIXKKOLO.
Y pa3si cyuinbHOro 6eToHyBaHHSA:

T,=/G+C, (M

ae  — koe@ilyieHT TepTa TPYOOrpoBoAy MO PYHTY [1PU  [MO340BXHLOMY
rnepemMillieHHi Ha rMOBITPI, AKMK MOXHAE B repLLIOMY HAOTTMMKEHHI MTPUVIHATH PIBHUM

TaHIeHcCy KyTa BHYTPILLHbOTO TePTA IPYHTY @,/

G — 3ara/ibHa Bara Tpy60oripoBoLay, AKMV MPOTArYETLCS, Ha MOBITPI
C —onip TpyborpoBoay 3CyBy, 06YMOB/IEHMI 3HEM/TIEHHAM MPYHTY.

3aranbHa Bara TpybonpoBoay, AKMK NPOTAryETbCH, Ha MOBITPI BU3HAYAETbLCA
3a GopMynoto:

G =L(4,, + un) )
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ae L —.0oBxxuHa Tpy60orpoBoay, Ak MpoTaryeTbCs,
Gy — PO3PaXyHKOBA Bara OAMHULI [OBKWUHU [30/IbOBAHOIO TRYy6OMNpoBoAy

Ha roBITPI (ripy KoegIiIEHTI H3AMHOCTI 0 HaBaHTA)XXE€HHIO Bl B/IACHOI Baruv
n,,=095)

qgaﬂ.n — HOPMATUBHAE [HTeHCHUBHICTb 6anactyBaHHSA (Bara 6as1acty) Ha roBiTpi

rpu YKk1aaaHHI Tpy6oripoBoqy Bli/IbHUM 3MrHMHOM [ PIBHOMIPHOMY 63/1aCTyBaHHI
10 JOBXKUHI.

Onip  Tpy6onpoBody  3cyBy, OOYMOBMEHWW  34YENNEeHHAM  TPYHTY
PO3pPaxoByETbCA 3a GOPMYIIOK:

C=Lc i (3)

ep.nmp!

A4e C. . —34YerIeHHS rpyHTY Ha roBITPI;

ep.n

Zmp —AOB)XXUHa YaCTHHW KO/1a pr5M, AKa BPI133/1acHd B rPyHT.

AKLLo 6aﬂaCTyBaHHﬂ BUMKOHYETbCHA OOMHOYHMMU MPUBaHTa>KyBa4d4aMU:
T,=/G+C+E,

ae G —3ara/sibHa Bara QyrepoBaHoro Try60rnpoBoay Ha rnoBIToI;
E — 1aCUBHMM BIAMIPD MRYHTY PYXY MPUBaHTAaXKYBa4YiB Ha MoBITP.

nac.n

ac.n'’

3aranbHa Bara GyTepoBaHOro TpybonpoBoay Ha NoBiTPI AOPIBHIOE:
G=L(q,,+ 49y * D). (5)

A€ q,, - PO3pPaxyHKOBEe HaBaHTAKEHHS Bif B/IACHOI Baru ¢yTepyBaHHS.

Po3paxyHKOBe HaBaHTaXXeHHSA Bif BMacHOi Barn dytepyBaHHA OOGUYMCIOETLCS
3a opMynoto:

#(D, - D;)
4 1

Aaey, —nNMToma Bara gepes ‘aHoro QyrepyBaHHS,

qu — 30BHILLIHIV AIaMeTP PyTepOBaHOro TRy60rMpoBoAY,

D., — 30BHILLIHIVI giameTp TPy 6OrpoBoay 3 ypaxyBaHHSIM 301511

MNMacmBHMWM BiONIP FPYHTY PYXy MPUBaHTaXKyBadiB Ha MOBITPI 3HaAaXoOAMTbCA 3
BMpa3y:
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t2
Eien = N{%fgz (45" + %j +2c,,t-1g [450 + %ﬂ , (7)

ae N — KifIbKICTb MpurBaHTa)XKyBa4qiB Ha TRYOOrNpoOBOAI;
[ — AOBXKMHAE XOpAM TIEI YACTUHM IMPUBAHTA)KYBAYa, Ka BPI33/1aCH B IPYHT,

Y., —MMTOMAa Bara rpyHTy;

t — TOBLUMHE MNTPUBAHTA)XKYBaya.

[oB)MHa XopOu TiEl 4YaCTUHW MPUBaAHTa)kyBa4da, AKa Bpi3anaca B TPyHT,

OOPIBHIOE:
=2 (Dnjz_ D, Y, (®)
2 2

ae D —30BHILLIHIV AIAMETP ronBaHTa)yBaYa.

Adpyra cragis: KoB3aHHA FPyHTOBOI [OOPIKKOK. HesanexHo Big crnocoby
6anacTyBaHHS:

T,=/G. (9)

TpeTsa cTagia: KoB3aHHA OHOM MiABOAHOI TpaHLlel. He3anexHo Big cnocoby
6anacTyBaHHS:

T;tp = f;sGe' (10)
ae fg — KoeQIUIEHT TepTa TPYy6OornpoBoay Mo rPyHTY NP [M0340BXKHLOMY

rnepemilleHHI y Bogl
G, —3arasibHa Bara Tpy60rpoBoaY, KU MPOTAYETLCS, Y BOAI.

3aranbHa Bara TpybonpoBoay, AKUM NpPoTAryeTbC, Y BOAI AOPIBHIOE:
H
G, = L(4,, + Y505 — 49 m
qe qgm_g - Bara basacry y BoAl;

4, —PO3PaxXyHKOBa BULLITOBXYBA/lbHa Ci/ia BOAH, AKa aie Ha T,OJ/60/7,00B/:Q.

YerBepra cragisa: 3pylleHHA TpybonpoBody 3 Micudg nicng TWUMYacoBoi
(6inblUe ogHi€i roaMHM) 3yNMHKK MPOTAryBaHHA.
MpPK CyLinbHOMY 6€TOHYBaHHI:

T;lp = ff;G(s’ + anS ! (12)
ae q,. —IHTeHCUBHICTb MPHUCMOKTYBaHHS TP, y60r1po0BOAY A0 AHA IMiABOAHOI TPAHLLE],

S — ri/101a NoBepxHI KOHTaKTY TPY6OrNPoOBoOAY 3 MPYHTOM.
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Mpun 6anacTtyBaHHiI OOAMHOYHVMU NMPUBAHTAXKYBaYaAMM:

T,=1.G, +q, S+ E

nac.e’ (13)
ae S' - nnowa nosepxHi KOHTaKTY TPYOOMPOBOAY Ta MPUBAHTAXYBAYIB 3 [OYyHTOM;
E — [1aCUBHMY BIAMIPD MRYHTY PYXY MPUBaHTaXyBa4IB Y BOAI.

nac.s

MacuMBHWM BIAMIP FPYHTY PYXy MPWBaHTaXKyBaudiB y BOAI BM3HAYaAETbCA 3a
dopmyrnoto:

nac.e = IV Mtgz 450+ %2 | oc L-tg 4504+ L ||, (14)
ac. > > . 2
Ae ¢, —34YersieHHs rpyHTy y Boai (c,, , = O,lcep_n ).

3a pe3ynbTaTaMy  PO3PaxyHKIiB  BUMOMPAETbLCA MaKCMManbHe 3yCcUnng
MPOTAryBaHHA. AKLIO BOHO MEPEBULLYE TEXHIYHI MOX/IMBOCTI TArOBMX 3acobiB,
MOro MOXXHa YaCTKOBO 3MEHLWTWM Ha Mepuin cTtagii 3a paxyHOK nignomy Ta
MigTPMMYBaHHA KiHUEBOI OiNAHKKM Tpybomnposoay Tpyboyknagadamu. Y LbOMY
BMMaOKy 3arasbHa Bara G 3MEHLUYETbCA Ha 3HAYeHHA Barv MigHATOI YaCTUHMU
Tpybonposoay.

3HAYHOro 3MeHLeHHsA Tnp MO)XHa OOMOITUCHA, BUKOPUCTOBYIOUM PEMNKOBY

CNYCKOBY OOPIXKKY [3]. MOXNMBMM TaKOXX BapiaHT MOCAIAOBHOMO HapoLllyBaHHSA
HUTOK TpybonpoBonis Ha 6Gepesi [4]. Tooi 3MeHLIYETbCA OOBXXWHa GeperoBoi
OiNaHKM TpybonpoBoay, 9KMIN NPOTAryeETbCS, @ PO3PaxXyHOK CTaE KOMOGIHOBaHUM
(Hanpuknan, ob6'egHyOTbCA Neplua i YeTBepTa cTadii). Ha TpeTin Ta 4eTBepTin

cTamiax MPOTAryBaHHA BEMTNYUNHY T;w MOXHa SHN3NTU 3a PaxXyHOK

PO3BaHTaXkyBallbHMX MOHTOHIB, AKi 3MEHLLYOTb Bary Tpybonposoay y Bofi [5].
Po3paxyHKOBe TAroBe 3yCu/s 0OUMCTIOETLCA 32 POPMYIIOHD:

T,=m,,T (15)

maz” np!
ae m, . — KOEQILIEHT yYMOB pobOTU (MPMIMAETLCA PIBHUM 11 rpu rpoTaryBaHHI

71€6iAKO0r0 1 1,2 r1pu BUKOPUCTaHHI TPAKTOPHOI TArM).

MakcuManbHe TAroBe 3yCcUNng, SKe PO3BMBAETLCA MiAIOPaHUMKM TATOBUMMU
3acob6amMu, MOBMHHO BIAMOBIAATY YMOBI:

T, 2T, (16)

msae
TaroBum Tpoc NiaburpaeTbca 3aNeXXHO Bi MOro PO3PUBHOIO 3yCUNNG:
mn T
2 m-"m> p
p.3 k l_

00" m.3

: (17)
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e m, — KoepilieHT yMoB poboTu Tarosoro 1poca (m, =1,1);

n, - KOeQIUIEHT HaAMiHOCTI 10 HaBaHTaXeHHIO Bl TAroBOro 3ycu/i/id
(n, =2 rpu NpOTAryBaHHI o rpyHTy I n, =1,3 rpwv npoTarysaHHI ro criewiasibHmx
CrYyCKOBMX AOPPKKAX),

k,, - KoegiuieHT ogHopiaHocTi (k,, =1 ans Hosoro tpoca i k,, =0,8 474

3HOLLIEHOIrO B MEXXax BCTAHOB/1IEHOI H0,0MI/I},'

t

m.3

(1]
(2]
(3]
(4]

(5]

— KOEQILIEHT TIPOCOBOIro 3’ €HaHHA 3 TPY6OrpPOBOLOM.

CNMUCOK BUKOPUCTAHUX OXKEPEJ:

OopouwleHko, A. B. (2015). CriopymxeHHs Ta pPEMOHT 30CepemxeHux o06'eKTiB
razoHa@roriposodis. IBaHo-DpaHKiBCbK: IOHTYHT.

MarictparsbHi Tpy6oripoBoau. JliHiviHa Y4acTuHa. banactyBaHHA T1a 3aKkpiriieHHS: [T6H
B.2.3-0001374]1-12:20]0. (2010). KniB: MiHMmanueBeHepro YKpaiHu.

Line Pipe: API Specification 5L. 46th Edition. (2018). Washington: American Petroleum
Institute.

Gas Transmission and Distribution Piping Systems: ASME B31.8-2018. (2018). New York:
The American Society of Mechanical Engineers.

Pipeline Transportation Systems for Liquids and Slurries: ASME B31.4-2079. (2019). New
York: The American Society of Mechanical Engineers.
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Relevance of the topic. Additive technologies (3D printing) are currently
shaping the Fourth Industrial Revolution (Industry 4.0). In mechanical engineering,
they enable a shift from mass production to the flexible, customized creation of
complex parts.

Traditional subtractive methods (turning, milling) often lag behind additive
technologies in terms of prototyping speed and material efficiency.

In the U.S,, additive manufacturing is integrated into the aerospace, defense,
and automotive industries to reduce the weight of structures and optimize supply
chains.

In Ukraine, amid economic recovery and the strengthening of the defense-
industrial complex (DIC), the adoption of 3D printing is critically important for the
rapid repair of equipment, the production of unmanned systems, and the
localization of the production of scarce parts.

A comparative analysis of the approaches in the U.S. and Ukraine allows us to
identify optimal paths for the technological modernization of Ukrainian
mechanical engineering using American experience.

The purpose of this article is to analyze the key features, achievements, and
barriers to the implementation of additive manufacturing in the mechanical
engineering sectors of the U.S. and Ukraine, as well as to determine the prospects
for technology transfer.
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Research objectives.

1. To examine the technological level and scope of 3D printing application in
the engineering sectors of both countries.

2. To determine the structure of government support and investment in the
additive manufacturing sector.

3. To identify the specifics of technology use (civil engineering versus the
defense sector).

4. Assess challenges related to standardization, product certification, and
workforce training.

Characteristics of Additive Manufacturing in the United States.

The United States holds a leading position in the global additive
manufacturing market thanks to its comprehensive ecosystem.

Scale and Innovation. Use of industrial printing with metals (SLM, DED),
composites, and high-strength plastics. These technologies are employed by
industry giants such as Boeing, GE Aviation, and Lockheed Martin.

Government Support. Programs like America Makes coordinate efforts
among the government, industry, and universities. The AM Forward initiative aims
to integrate 3D printing into the supply chains of small and medium-sized
businesses.

Standardization. Active development of global standards (ASTM, ISO) ensures
rapid certification of parts for mission-critical industries (aviation, aerospace).

The American sector is represented by aerospace and automotive giants that
use industrial additive manufacturing technologies for mass production.

General Electric (GE Aerospace). One of the leading pioneers in industrial
metal 3D printing. The company mass-produces fuel nozzles for LEAP aircraft
engines. Instead of being assembled from 20 separate parts, the nozzle is printed
as a single piece using selective laser melting (SLM). This reduced the part’s weight
by 25% and increased its strength fivefold.

Relativity Space/ An aerospace startup that designed and launched the
Terrain-1rocket, which consists of 85% 3D-printed parts. They developed the world's
largest metal 3D printer, Stargate, which uses directed energy deposition (DED)
technology to “grow” rocket fuel tanks and fuselages from proprietary aluminum
alloys in a matter of days instead of months.

Ford Motor Company. The automaker uses 3D printing (in partnership with
Carbon and Stratasys) to optimize assembly lines and produce end-use parts. The
printers produce ultra-lightweight assembly tools, brackets for commercial
vehicles, and customized parts for sports models (such as the Ford Mustang
Shelby).
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Characteristics of Additive Manufacturing in Ukraine.

In Ukraine, the adoption of additive technologies has its own unique
characteristics, dictated by current economic and geopolitical realities.

The primary focus is on the needs of the defense industry, the production of
UAVs and robotic systems, and the rapid manufacturing of spare parts for
equipment repairs. Alongside industrial enterprises, engineering startups and
distributed 3D printing networks play a significant role, as they can quickly adapt
production to current needs. Limited access to large-scale investments for
purchasing expensive industrial 3D printers (especially for metal) and a shortage of
certified domestic raw materials (powders, specialized plastics).

Amid the geopolitical crisis in Ukraine, a unique phenomenon has emerged—
distributed 3D printing factories that coordinate thousands of printers across the
country to meet the needs of the front lines:

1.“PrintArmy” is the largest volunteer crowdsourcing network, bringing
together thousands of owners of home and professional 3D printers. It produces
drop-shackles, mounting components, electronic warfare (EW) enclosures, medical
supplies, and training models for the Ukrainian Armed Forces free of charge.

2. Intra-brigade 3D labs — mobile engineering units located directly
within combat units (for example, the UAV workshop of the 25th Separate Airborne
Brigade), which rapidly print drone components and spare parts directly in the field.

Table 1
Comparative Analysis
Comparison . .
par! United States Ukraine
Criteria

Main Driver Commercial benefits, space, | Defense sector, repair and restoration
aviation

Funding Government grants, venture | Private investment, donor aid,
capital government contracts

Infrastructure Well-developed network of | Scattered startups, individual design
research centers bureaus and factories

Raw material | Full-cycle domestic | Primarily imported materials

base production

Conclusions.
1. The United States uses additive manufacturing as a tool for strategic
dominance in high-tech industries, relying on standardization and government
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programs. Ukraine demonstrates high adaptability by implementing 3D printing
under conditions of resource scarcity to address tactical challenges in mechanical
engineering and defense.

2. The transfer of American expertise in establishing quality standards and
certifying additive manufacturing products is critically important for Ukraine.

3. The Ukrainian machine-building industry needs to stimulate the creation of
local production capacities for consumables (metal powders) and develop public-
private partnerships following the example of American hubs.
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BcTyri 1a akTyasibHICTb TeMiu. KOKCOXiMiYHa MPOMUCIOBICTb € 6a30BOO NTAHKOO
MeTanyprimHOro KoMmmnekcy YKpaiHW, 3abe3nedytoum OOMeHHe BUPOOGHULITBO
BMCOKOAKICHMM ManmMBOM Ta BiOHOBHMKaMW. BogHoyac KOKCOXiMiUHiI 3aBogu
HaneXaTb OO0 KaTeropii NiANPUMEMCTB i3 HaMBULIMM PIBHEM TEXHONeHHOro Ta
€KOMOMNYHOro HaBaHTaXXeHHSA Ha aTMocdhepHe MOoBITPA MPOMUCIOBMX PErioHiB. B
ymoBax [1AT «3anopiXkkokc» (Fpyna MeTiHBecCT), WO po3TalloBaHe B
6e3nocepenHin 6MM3bKOCTI OO0 YXUTMOBMX MACKBIB MiCTa 3amnopixKd, MUTAaHHSA
MiHiIMi3aLii MPOMMCNOBUX BUKUOIB HAOYBAE KPUTUYHOIO 3HAUEHHS.

Cneumndika noTodHoro etany GyHKLIOHYBaHHA NigNPUEMCTBA BM3HAYaETbLCS
HeOoOXiOHICTIO MIATPUMAHHA BUPOOHUUYMX MOTYXKHOCTen (6nm3bko 870-900 TucC.
TOHH OOMEHHOro KOKCY Ha PiK) B yMOBax NOrCTUYHMX OBMeXeHb Ta aediuunTty
CUpPOBUMHW. [lpoBedeHHs MOBHOMACLUTAOHOI TexHoMoriyHoi nepebynoBu i3
3YMUMHKOK OCHOBHWUX arperaTtiB Hapasi € HeMOXIUBUM. TOMY aKTyasibHICTb
AOC/TiAKEeHHS 3yMOBeHa NoTpeboto po3pobKM Ta BMNPOBaAyKeHHS pilleHb 3 eKo-
MOOepPHiI3aLlii «TOYKOBOro» Ta CUCTEMHOIO XapakTepy. HacamMnepen Le CToCyeTbCcA
MofepHi3aLii acnipauimHMUX CUCTeM Ta rAa3004YMCHMX YCTAaHOBOK (TOY) Ha HanbinbLu
KPUTUYHMX AOiNgHKax: MpW BMAadi Ta raciHHi KOKCY, a TaKOXX Ha eTani noro
COPTYBAHHSA Ta TPAaHCMOPTYBaHHS.

MeTta AJocrimxeHHs — aHani3 HagBHOMo CTaHy oO4ucHUX cnopyn [MAT
«3aMopPIXKKOKC», BM3HAYEHHA KOUYOBMX OyXKEepesl MMIorasoBux BMKWMAIB Nig 4ac
raciHHA Ta COPTYBaHHSA KOKCY, @ TAaKOX OBGrpPYHTYBaHHS KOMMMEKCY iHXXeHepHMX
pilleHb 3 €eKOo-MofdepHi3auii acnipauimHux cucteM Ta FTOY Ond AOOCArHEeHHSN
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CYYaCHUX €eKOMOriYHUX CcTaHOapTiB 6e3 3HUMXXeHHAa onepauinHoi edeKTUBHOCTI
3aBofay.

[na pocarHeHHs NOCTaBNeHOI METW BU3HAYEHO TaKi 33434/

1.MpoaHanisyBaTh CTRYKTYPY BUKMAOIB 3aOpyOHIOUYMX PeYOBUMH HA OCHOBHUX
TEXHOJOMYHMX eTanax KOKCOBOTro Lexy MNMAT «3anopiXXKOKC».

2. OUiHUTK ePEKTMBHICTb ICHYOUYMX CUCTEM JflOKanisauii Ta BMOBMAOBaAHHSA
NUy NPU MOKPOMY Ta CYXOMY MEeTOAaX raCiHHA.

3. O6rpyHTYyBaTM ONTMMAalbHI CXeMU MogepHisauii FTOY (BMpoBagXKeHHS
BMCOKOEDEKTUBHUMX PYKaBHMX QiNIbTPIB Ta CydaCHUX CKPYyOepHUMX CUCTEM).

4. Po3pobutun pekoMeHaaLlii LLoao aBTOMaTU3aLii ynpaBniHHA
acnipauimHMMKM  cUCTeEMaMKM  (BMNPOBadyKEHHA anropuTMIB  BUMNEpPEOXanbHOro
3amnycKy Ta 6e3nepepBHOro eKO-MOHITOPUHIY).

AHanisytoum pgyXKepena eKonoriyHoro HaBaHTaXeHHA TTAT «3anopirKKOKC»
MOXHa YTOYHWUTU WO, OCHOBHWMKW [OyKepenamMum 3abpyoHeHHAa aTMochepHOoro
MOBITPSA Ha NIANPUEMCTBI € KOKCOBI 6aTapei (3okpeMa, aitodi 6aTapei N2 2 Ta N2 5-6,
IO NPOX0OATb PerynapHi KaniTasnbHi PeMOHTM nibyHoro doHay). Hambinbw MacuBHi,
nepiognyHi (3anMoBi) BUKMOM YTBOPKOKOTLCA Mif Yac onepauin:

1.BUWTOBXYBaHHA PO3XXapeHOro KOKCY 3 KaMep KOKCYBaHHS B KOKCIBHMM
BaroH.

2. TpaHcnopTyBaHHA Ta 6e3nocepenHe raciHHAa po3XKapeHoi Macu.

3. poxoyeHHa (po3CiB) Ta TPaHCMNOPTYBaHHA OXONOOXXEHOro KOKCY Ha
TpaKTax WuxTonoaadi Ta Bmaaui.

Mig 4Yac BMAa4i Ta raciHHA KOKCY B aTMocdepy BUOINMAETbCA KOKCIBHUM Mnn,
okcma Byrneuto (CO), piokemp cipku (SO,), amiak (NHz), a Takox cneumndidHi
opraHiyHi cnonyku (6eHson, deHonm). Obcar BUKMAIB 6e3nocepenHbo 3aNeXXnTb
Big TEXHIYHOrO CTaHy YLUINbHEHb ABEPEN NEYEN, APMYIOUMX MPUCTPOIB KNagKM Ta
eDEeEKTUBHOCTI NOKaNbHUX BUTAXXHUX CUCTEM.

Ocob6nMBICTIO MUY TOTOBONO KOKCY € WOro BMCOKa abpas3mBHICTb Ta
eNIeKTPONPOBIAHICTb, WO CTBOPIKOE [O0OAaTKOBI TEXHOMOriYHI TPYAOHOLL Mpw
MPOEKTYBaHHI CyXMX METOAIB OUYMLLEHHA.

BBeOoeHHS HOBUX TEXHIUHMX pilleHb 3 MoAepHi3auil acnipaluiMHMX CUCTEM €
BMK/IMKOM HOBOrO Yacy. Acnipauisg Ha KOKCOXiMIYHOMY MNIANPUMEMCTBI € NePLUNM i
HAaMBaXXNMBILLMM e€TanoM eKo-3axmMcTy. be3 edpeKTMBHOro ynoBAOBaHHA rasy y
TouLli Moro BUaineHHa 6yab-aKa, HaBiTb HaMcydacHilwa FOY, BTpadae ceHc. Ha MAT
«3aMoOPIXKKOKC» MOOEPHI3aLia acnipauiMHUX KOHTYPIiB Ma€E OXOMnjBaTKM Tpwu
KMOYOBI HANPAMKM:

1.YOOCKOHaNeHHa YKpWUTTIB Ta Mapaconewn (nokanisauiq). Ha gingHkax
nepecunaHHa KOKCY Ta TpakTax wWwwmxtonogadi (Hampwkniag, MoOoepHi30BaHOMY
KOHBEEPHOMY TpaKTi Y-30) icHyto4i YKPpUTTS NOTPebytoTb 3aMiHU Ha repMeTUYHI
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KOXXYXM 3 OMTMMI30BaHOO rigpogmMHaMikoro. BnpoBao)KeHHS YKPUTTIB «aKTUBHOTO»
TUNY i3 30HaMU 3HWKEHOro TUCKY LOO3BOMFAE 3HU3UTU LWBUAOKICTb BUMHECEHHSA
OPIGHMX dpaKLiM KOKCY, 3MEHLLY4YM MOYaTKOBY 3aMUIEHICTb MOTOKY.

2. 3aXUCT BiOg abpa3mMBHOIoO 3HOCY MOBITPOBOAIB. BMcoOKa LWBWAOKICTb PyXy
KOKCIBHOro nuny B acnipauimHux Tpyb6onposogax (moHag 18-20 M/c ons
3aMobiraHHA OCa[)KeHHI0) MPW3BOAMTbL A0 LWBWMOKOMO HACKPI3HOMO CTUpPaHHSA
MeTany. EKo-mopgepHizauiga nepenbadace dyTtepyBaHHA KOMiIH Ta TPIMHUKIB
MOBITPOBO/IB 3HOCOCTIMKMMM MaTepianamMm (KamM'aHe NUTBO, 6a3anbTOBI BCTaBKMU
abo creuianbHi HannmaBneHHa), WO NiKBiAyE HeopraHi3oBaHi BUTOKM rasy yepes
CBULLL.

3. OnTnMizauida TATOBCMOKTYtOYE obnagHaHHg. 3aMiHa 3acTapinmx
BEHTUNATOPIB Ha arperatM 3 4YaCTOTHO-perynboBaHUMKM npwmBodgamum (YPM). Le
[03BOM9E AMHAMIYHO 3MIHIOBATU MOTYXKHICTb BCMOKTYBAHHSA 3a/eXXHO Big da3u
TEXHOMOMYHOro UMKy (Hanpwknag, MakCMMarbHa Tara B MOMEHT BMBaHTaXXeHHSA
KOKcy 3 6aTapei Ta nepexin B eKOHOMIUYHUIM PeXXMM Mid, Yac odiKyBaHHSA HACTYMHOIO
BMOAB/IOBAHHSA).

Meplle Wo Po3rnagaEmMo, Lie PO3yMHO- OBIrpyHTOBaHMM BUOIp Ta iHTerpauisa
cydacHux [QOY (Ma3004YMCHUX YCTAHOBOK). 3aneXHo Big @i3MKO-XiMIYHUX
BNAaCTMBOCTEW  rA30MMIOBMX  MOTOKIB  Ha  NIANPUEMCTBI  0BrpyHTOBaHO
3aCTOCYyBaHHSA KOMBIHOBAHOIO Migxoay A0 OYMLLEHHS.

HacTynHe, uUe MogepHi3auiad o4dMUleHHAa TMpu MOKPOMY [aciHHi. [Mpwu
BMKOPUCTAHHI KMAaCMYHMX BeXX MOKPOro raciHHA rofoBHOK MNpobriemMol €
BMHECEHHA [OpibHOOMCNEPCHOro MWy Pas3oM i3 BoadaHot napok. Eko-
MoaepHizauia Bex T[MAT «3arnopiKKOKC» Mae 6Ga3yBaTMCA Ha BCTaHOB/IEHHI
BUCOKOEDEKTUBHUMX BaraToapyCHUX KpanneBroBnoBadiB »Kanto3inHoro abo
ciTyactoro Tuny (6adniB) 3i  cneuiaNbHUM  AHTUKOPO3IMHUM  MOKPUTTAM.
MooepHi3oBaHa cCUCTEMA 3pPOLIEHHA BeXi OPCYHKaMM TOHKOrMoO po3nuiy
3abe3neyye MOBHE 3MOYYBaHHA MUMTMHOK Y BUCXiOHOMY MOTOLL MapK, LWLO 3HWKYE
3aNULLKOBUM BUKWA, MUY B aTMOCHEpY 00 MOKa3HUKIB MeHLe 50 Mr/m3.

[ns acnipauii 3aKpUTUX NPUMILLLEHb, BY3MiB COPTYBaHHS, NepeBaHTAaXXeHHA Ta
KOKCOBMX 6GaTapeln Cyxoro raciHHa (AKWO Taki BMpOBadyKytoTbCs) HambinbLu
paLioHanbHUM € rMepexin Bid 3acTapiiMx MOKPUX ckpybepiB (WO YTBOPKOWOTb
BTOPMWHHI CTIYHI BOAMW) 00 CyXMX PYKABHMX GiNbTPiB 3 iIMAYNbCHMM MNPOAYBOM.

3 orngaoy Ha cneundiky KOKCIBHOMO MUy, PyKaBHI QinbTpy MOBUHHI
BiAMOBIOATM HACTYMHMM MapaMeTpaMm:

1.MaTepian pykKaBiB. BMKOpUCTaHHA TepMOCTIMKKMX TKaHWH (Nomex, P84,
PTFE-MeMbpaHuK), 30aTHUX BUTPUMYBATK KOPOTKOYACHI TeMmnepaTypHi Mikv Oo
200-240 °C.
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2. AHTUCTATUUHICTb. OO6OB'A3KOBE BBEOEHHA B  CTPYKTYPY TKAHWHU
MeTani3oBaHUX (BYrneueBmMx) HUTOK [ON9 BiABeOEHHS CTaTUYHOI EeNeKTPUKMK,
WO BWKIOYAE PU3MK BMOyxy abo cranaxy MWMIoBYriNIbHOI CyMilWli BcepenuHi
dinbTpPa.

3. EdekTmBHICTb. 3abe3nedyeHHa 3anMLLIKOBOI 3anuMeHoCTi Ha piBHI 10-20
MI/M3, LLIO MOBHICTIO BiAMOBIOaE eBponencbKknM cTaHgapTaM (BAT — Best Available
Techniques).

Cy4yacHa eKko-MofepHi3auia HemMoxnmBa 6e3 umdpoBisauii ynpaBniHHAG. B
ymoBax [TAT «3amnopi>KKOKC» MPOMOHYETbCA MOBHa iHTerpauia TOY B
3arasnibHO3aBoOACbKY crcTeMy ACY TTI1 i3 peanizaui€to TakMx QyHKLIW:

1.BnpoBagykeHHa XOPCTKOro anroputMy. Buoada Kokcy 3 nedi abo 3amnyck
KOHBEeEpa Nofdadi LWMXTM BNOKYETbCA aBTOMAaTMKOO, AKLLO acnipalivHa cuctemMa Ta
pyKaBHUIM O iNbTp He 3anylweHi 3a 10 XBUAMH OO0 no4daTKy onepaduii. lMicng
3aBepLUEHHS NMpoLecy cUcTeMa MOBUHHA MpaLloBaTK B iIHEPLIMHOMY peXXunMi e 10
XBUAWMH A9 MOBHOI eBakKyaLlii M1y 3 KONeKTOopIB.

2. CucteMn  aBTOMATMYHOrO  6Ge3MepepBHOr0  MOHITOPUHIY  BUMKMUAIB.
BcTaHoOBNeHHA Ha AMMOBMKX Tpybax MOY ONTUKO-aKyCTUYHMX OaTYMKIB MUy Ta
rasoaHanisaTtopis. JaHi Npo koHueHTpauito CO, NO,Ta N1y B peXmMi peanbHOro
Yyacy MatoTb NepegaBaTUCA Ha NMybT AMCneTyepa Lexy Ta 36epiratmuca B eAMHIN 6a3i
OaHMX MigNpPUMEMCTBA, WO 3abe3nedye MNpo30pIiCTb KOHTPOMO Ta LWBMAOKEe
pearyBaHHSA Ha Nporapu QiNnbTpyBalbHUX e1IEMEHTIB.

BuUcHOBKM.

LTIAT  «3anopbKKOKC»  3aMMLLAETbCA  CTpaTeriyHMM  MignpUMEMCTBOM
MeTanyprinHoro cekTopy YKpaiHu, NpoTe MOro CTasinii PO3BUTOK Yy MPOMUCIOBOMY
perioHi 6besnocepenHbo 3aNeXnTb Bi TEMMIB Ta AKOCTI €KOTOriYHOI MoaepHi3alLliii.

2. OCHOBHUMW BEKTOpPaMKM €KO-MoOepHi3alii BU3HA4YeHO MOKpalleHHSA
nokanizauii MMAorasoBmxX CyMillen y Micusax ix yTBOpPeHHS (MoaepHi3alis yYKpUTTIB
KOHBEEPIB Ta Mapacofiell KOKCOBMUX OaTapew) Ta 3aMiHa 3acTapinvx MOKpUx
MMAOBMOBOBAYIB Ha Cyxi pyKaBHI QinbTpw.

3. BnpoBamXeHHA CyxXuX PYKaBHUX QiNbTpiB 3 IMMAYNbCHMM MpPOAyBOM Ta
AHTUCTAaTUYHUMM MaTepianaMM Ha OINAHKaxX COPTYBaHHS | TPAHCMOPTYBAaHHSA KOKCY
003BOMAE 3HU3UTKM KIHLEBY 3aNWNEHICTb BUKMAIB 4O HOpMaTMBHUX 10-20 Mr/M3,
NikBigyto4UM NpobnemMy yTBOPEHHS LLKIAIMBUMX CTIUHMX BOA.

4, |HTerpauia acnipauimHMX KOMMMNEKCIB Yy 3aranbHy cuctemy ACY Tl i3
BMNPOBaMKEHHAM OaTuUMKiB 6e3mnepepBHOro eKO-MOHITOPUHIY MiHIMI3ye BRNMB
ntoacbkoro ¢aKTopa, rapaHTye BUNepeayKaabHMm 3anycK O4MCcHOro obnagHaHHA Ta
3abe3nedyye onepaTMBHUIN KOHTPOSb 3a CTAaHOM HABKOMULIHBOIO cepenoBuMLLa
MiCTa 3amMopPixK>Ks.
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MOHITOPUHI BUKMAIB NAPHUKOBUX FA3IB BIf,
MATEPIAJIbHUX MOTOKIB MAT «3AMOPIXKOKC»:
METOO0/10ri4, BUKITUKU TA NEPCMNEKTUBU B
KOHTEKCTI EBPOIHTEIMPALII YKPAIHU

Co6auko Mukona Mukonanosuy’
HaykoBui KepiBHUK: Bipnu CeitnaHa OnekcaHpapiBHa?

1. 3006yBayY BULLOI OCBITU FipHUYO-MeTanyprinHoro dakynbTeTy
TOB TexHIYHM yHIBepcuTeT «MeTiHBecT [1osiiTexHika» , YKPAIHA

2. KaH[. TeXH. HayK, [OLIEHT,

foueHT kadbeapwu 6e3nekn npaLii Ta OXOPOHK AOBKINAS

TOB TexHIYHW yHIBEpcUTET «MeTiHBeCT [1os1iTexHika» , YKPAIHA
ORCID ID: 0000-0003-4734-345

AKTYasibHICTb [OC/IAXKEHHS 3yMOBNEeHa HeobXiaHICTIO BUKOHAHHSA YKpaiHoto
Mi>KHapoOOHMX  KMNiMaTUYHUX 3000B'A3aHb Yy Mexkax [lapu3bkoi yrogm Ta
06O0B'A3KOBMM BiOHOBMEHHAM HaLLiOHaNbHOI CUCTEMU MOHITOPUHIY, 3BITHOCTI Ta
Bepumdikauii (M3B) BignosiaHO 00 3aKoHY YKpaiHu N2 4187-1X. KoKcoxiMiuHa rany3b
€ OOHIE€0 3 HAMBINbLL BYrNeLeBOEMHMX Y MPOMMCOBOCTI. MAT «3anopiXKKOKC» Mae
MPOEKTHY MOTY»HICTb 1 400 TWC. TOH KOKCY Ha pik i 3abe3nedye 6nm3bko 30%
YKPaiHCbKOTO PUHKY KOKcy. Y 2024 polli 3aBo BUPobus 874,7 TUC. TOH NpoaykKLii, a
y 2025 poui HapOCTMB Lewn MOKa3HWK Ha 2,7% — 0o 898,3 T1C. TOH.

YNpoBag)eHHA €BPOMNENCHKOro MeXaHi3My MNPUKOPAOHHOIO BYF1eLEBOro
KopuryBaHHsa (CBAM) Ta iHTerpauia YKpaiHM 0o €BPONENCbKOI cUcTeMmn Toprieni
BMKmOaamum (EU ETS) BMMaratoTb TOYHOrO, MPO30p0Oro BUMIptOBaHHSA BYI1eLEBOro
cnigy npoaykKLuii Ha ocHOBI GanaHcy MaTepianbHUX MOTOKIB. [MOMUAKKM  4Um
BMKOPWUCTaHHSA ycepeaHeHnX KoedilIEHTIB CTBOPIOOTb PU3MKM PiIHAHCOBUX BTPAT
y BWMMA4i O0OATKOBUX €EKOMOriYHMX nodaTkiB. lMoTeHUimHMi obcar BUMKUMAIB
3abpyOHIOUYMX PEYOBMH BiO CTaLiOHAPHUMX yXepen nignpueMCTBa CTaHOBUTb 3
5953 ToHM Ha pik (6e3 ypaxyBaHHSA OioKcuay Byrneuto), o pobuTb onTMMI3aLLito
€KOMOMYHOro MOHITOPUHIY KPUTUYHO Ba)XK/TMBOO O/15 PEriOHY.

MeTol CTaTTi € 0brpyHTYBaHHA, aHanis Ta po3pobKa pekoMeHaaliv Loao
BOOCKOHANEeHHS CUCTEMW MOHITOPUHIY BMKMAIB NapHMKoBMX rasie (M) Ha [MAT
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«3aMopiXKOKC» 3a AOMOMOro Metony 6anaHcy MaTepianbHMX MOTOKIB B yMOBaX
BOEHHOIO CTaHy Ta aganTaLlii 4o ctaHaapTie €C.

[Na ocarHeHHs NOCTaBNEHOI METU BU3HAYEHO TakKi 33434/

1. lMpoaHanizyBaT\ OCHOBHI Ta CymyTHi MaTepialibHi MOTOKM MiAMNPUEMCTBA
(BYrinag, KOKC, XiMiYHI MPOaYKTK, ra3un) 9K gXkxepena yTBOpeHHS MapHUKOBUX ras3iB.

2. OUIHUTKM 3aCTOCOBHICTb CTAaHOAPTHOrO METOoAY PO3pPaxyHKIB Ta MeTody
MacoBoro 6anaHcy Byrneuo ans yMoB KOKCOXiMIYHOIO BUPOOHMLTBA.

3. MpoaHanizyBaTX opraHi3aLuinHy CTpPyKTypy 360py eKOMOorivYHuX gaHux Ta
PiBHI TOYHOCTI (Tiers) KoMepuinHoro ooniky.

4, BnaButn cneumdivHi TEXHOMNOTIYHI, IOFICTUYHI Ta MEeTPONOrivHI BUKIUKM
019 CMCTEMU MOHITOPUHTY MAT «3anopixXKOKC» Yy MPMEOPOHTOBOMY PErioHi.

5. CoopmyntoBatn  CcTpaTeriyHi  HanpaMKM  MoAepHi3auii  eKoMoriyHoro
MeHemKMEeHTY NignpuemMcTBa an4a iHterpauii 3 CBAM.

KoKcoxiMiuHe BUPOBHMLUTBO dBN9E COOOKD MOBHUM TEXHOMOMUYHUNA LUK
TepMiyHOiI Mepepobkn Byrinna 6e3 OocTyny MoBiTPa Npu Temnepatypax 1000-
NOO0°C. Ong ouiHKKM eMicii napHMKOoBMX rasiB (mepeBaxkHO CO,) NiANPUMEMCTBO
PO3rNA0A€ETbCAa 9K 3aKpUTa CUCTEMA 3 BXIOHMMMK Ta BUXIOHMMW MaTepianbHUMU
MOTOKaMU By /1eLLto.

BxioHI MOTOKM CMPOBUHM Ta ManMBa, MatoTb:

a) ByrinbHMM KoHuUeHTpaT (wwuxta). [onoBHe mykepeno Byrneuto. Onga
3abe3nevyeHHs pivHOro BUNycky ~ 900 TUC. TOH KOKCY MignpUEMCTBO nepepobnae
noHag 1,2-1,3 MAH TOH Byrinnga. BMICT 4MnCTOro Byrneuw y Cyxim Maci Wnxtm
KOMMMBAETbCH B Mexkax 75-85%.

b) MpurpoaHmM ras: BUKOPMCTOBYETLCA AK JOMOMIXKHE ManMBO B KOTENbHAX Ta
Tpy6yacTurx nevax. Mae 6a30BuUI KoedilieHT BUKUAiB 55,7 T CO,/TOx.

BuxigHi NOTOKM TOBapHOI MpoayKLiii Ta BigxXoais:

a) BanoBuin KOKC OoOMeHHWI (Bonorictb 6%): OCHOBHUW NpoaOykKT. Mae
BMCOKUI BMICT HeneTkoro Byrneu (86-88%). KoedilieHT BUKMAIB 419 AOMEHHOIo
KOKCY CTaHOBUTL 107,0 T COL/TOxk

b) KokcoBu ras: CynyTHIM NpoaoyKT AOecTpyKuii Byrinng. YactmHa rasy
CMantoeTbcs Ha 0b6IrpiB BnacHMX KokcoBmx Gatapen N2 2 Ta N2 5-6. Hagnumuiok
nepenaceTbcsa Ha [MAT «3anopixcTanb». KoedilieHT BUKMAIB MAapHMKOBUX rasiB a4
KOKCOBOIO a3y CTaHOBUTb 44,4 T COL/TOx

c) XiMiuHa npoaykKLuia: KaM'aHoByrinbHa cMona, cupuin 6eH3on, cynbdaT
aMoHito. Byrneub, 3B'93aHMM Yy UMX MOpoOyKTax, He nepexoauTtb y ©&opMy
aTMocohepHmMx BUKMAiB CO, Ha MangaH4YMKy NignpPUEMCTBa, TOMY BiOHIMAETbCSA Bif
3arasibHoro GanaHcy.

Po3paxyHOK BUKMAOIB MAapHUKOBKX rasiB Ha MAT «3anopirKKoKc» 6a3yeTbCs Ha
BMMorax MoctaHoBM KabMiHy N2 960 «[Mpo 3aTBepmykeHHsa MNMopsaaky 30iMcHeHHA
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MOHITOPUHIY Ta 3BIiTHOCTI LWOO0 BWKWAOIB MAapPHUKOBUX Tra3iB», fKa MOBHICTIO
rapMoHizoBaHa 3 PernamentoM €C N2 2018/2066. 015 MNiANPUEMCTB KOKCIBHOI
MPOMWMCNOBOCTI KPUTUYHO BWMKOPWUCTOBYBATM caMe MeTon ©GanaHcy Byrneuto
(MacoBmMM GanaHc), OCKiNMbKM 3Ha4YHa YacTWMHa BYINeUlo NepexogmTb Yy TOBapHY
NPOoaAyKLLito (KOKC), @ He CMatoeTbCA.

PiBHAHHA MacoBoro 6anaHcy ang MAT «3anopixKKOKC» Ma€ TakMii BUMNA[;

Coxig = Cumxra T Cronomnan (1)

Chuxin = Cxoxe T Cemona + Coenson + Cropap.ras * Ceigxomm (2)

Bukugu CO, = (CBxiA - Cmm) X %, (3)

ae ﬁ,— e CTEXIOMETPUYHUN KOe@ILIEHT repepaxyHKy 4ducroro Byrriedro (C,

12
MosIgpHa maca 12) Ha amnokcu Byrrieiito (COs MOSIGPHE Maca 44).

[0na 0OMOMIKHKMX MpoLLeciB cnantoBaHHA Nnanmea (Hanpwkiag, NPUPOLHOro
rasy B KOTe/IbHAX) 3aCTOCOBYIOTb CTaHOAPTHUIN MeTo;

Bukugu CO, = V X HT3 X KB X KO, (4)
V — 06'em crioxxuToro rasy (tyuc. m>).
HT3 — Hwkya Teriota 3ropaHHA (4719 MpuvpogHoro raly B YKpaiHi cepenHs

BE/INYMHE CTaHOBUTb 48,0 T/DK/TUC. TOH @60 ~ 34 TIDK/MITH M>).
KB — koegiljieHT Bukuais (557 T CO/T/k).
KO — koe@iLjieHT OKMCHEeHHS (rpuimMaeTscs 3a 1,0 4719 MOBHOMO 3ropsHHS).

3aKMIOYHUM  eTanoM [OOCMiIXKEeHHA € opraHizauigd CUCTEMUM MOHITOPIHIY
npeacTaBneHa y Tabnuu,i 1.

Tabmysa 1
OpraHisauia cucteMm MOHITOPUHIY Ha NiANPUEMCTBI
Etan npoLecy Onuc onepauin Ta'BMMOFM [0 TOYHOCTI BiungaiuanPHmm
(Tiers) nigpo3ain
1. 36ip HOaHuUX | 3BayBaHHSA 3ai3HUYHUX BaroHiB i3 | 3anisHUYHUM uex,
MOTOKIB BYrinfgM Ta BUXIOHUM  KOKCOM i3 | ByrnenigrotoBumi uex,
noxmbkow go 1.0 (PiBeHb TouyHOCTI 3). | KOkcoBUI Liex
BuMiptoBaHHS ob'emiB rasy
YNbTPa3BYyKOBMMM BUTPATOMIpaMu.
2. Br3HaueHHs 3araabHOro BMicTy | LileHTpanbHa 3aBoAcbka
NabopaTtopHui BYrfnewto, 30/bHOCTI, BOMOrM KOXHOI | nabopaTtopisa (L3/1)
aHanis napTii LWNXTWN. XiMiyHMM aHanis
KOMMOHEHTIB KOKCOBOIO rasy [ABidi Ha
noby.
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lponosxxeHHa Tabs. 1

Onwuc onepauin Ta BUMOIrM 40 TOYHOCTI BignosiganbHum
ETan npouecy . . .
(Tiers) niopo3ain
3. Po3paxyHok | KoHconigauia gaHux, nNepeBeneHHa | Bioain OXOPOHM
eMicii MaTepianibHMX TMOTOKIB Yy CyXy Macy, | HaBKOIMLWHbOIO
po3paxyHoK ©GanaHcy Byrfneur  3a | cepenoBuLLa (eKonoriyHa
3BITHUM MicSaLb. cny»«6a)

4. Bepudikauia 30BHIWHIN HEe3aneXHUM ayauT pPidHOro | AKpeamMToBaHMIM OpraH 3
3BITY, nioTBepOXXeHHSA TOYHOCTI | Bepudikauii

pO3paxyHKiB  Mepen  nogaderd Ao
MinpgoBkinng.

Cneumndika PYHKLIOHYBaHHS MAT «3arNopPI>KKOKC» B yMoBax
MOBHOMACLUTAabHOro BTOPrHeHHs CYTTEBO YCKMAOHIOE BeOEeHHS TOYHOTOo
MOHITOPUHIY MaTepiafibHUX MOTOKIB:

1. JloricTnyHi NpobnemMu Ta MiHNMBICTb CUPOBUHIK. Yepes obCTpinm NopToBoi
Ta TPAHCMOPTHOI  IHPPACTPYKTYpPM CTabiNbHICTb  MOCTa4YaHHA  BYriSIbHOrO
KOHLEHTPaTy nopyLlleHa. 3aBof, 3MYLLEHUI YacTO 3MiHIOBATM MOCTavalbHUMKIB Ta
MapKy BYrinaga. KoXHa HoBa MapTid Ma€ pPi3Hi NapaMeTpu 30/IbHOCTI M BMICTY
BYyrfieuto, Lo BMMarae nocTimHOro nepepaxyHkKy cneumndivHmx koedilieHTiB eMicii.

2. BoeHHI pusnkn gng MeTponorivyHoi iHQpacTpyKTypw. [lignpunemMmcTeo
po3TalloBaHe y NPUPOHTOBOMY MICTi 3anopixea. Nepeboi B eHepronocTavdaHHi,
CTPUOKM Hampyru 4yepes aTtakM Ha eHeprocucTeMy HeraTMBHO BMIMBAKOTb Ha
TOYHICTb 3aCc06iB BUMIPIOBANbHOI TEXHIKW (€NEKTPOHHI Baru, ra3oBi NiYMIbHUKN).
®diznyHe NMowKoOyKeHHa By3MiB 06Miky NoTpebye HeramHoi nepekaniépoBKM, LLO
BayXKKO peanilyBaT B yMOBax AediLnTy nepcoHany.

3. DiHaHCcoOBI ObOMeeHHa MopepHi3auii. KaniTanbHe OHOBMEHHA MiYHOro
doHay (3 2022 pokKy iHBecToBaHO NMoHag 360 MMH. TPH Yy peMoHTK GaTapen N°2 Ta
Ne5-6) Oyno crnpsaMoBaHe Ha 30epeXXeHHa BUPOOHMLUTBA Ta CKOPOYEHHSA
NOKanNbHWX BUKMAIB 3abpyOHIOIOYMX PEYOBUMH Ha 2,8 TOHW. [MpoTe BNpoBaaXKeHHSs
cucTeM 6esnepepBHOro aBTOMaTUYHOro BUMiptoBaHHA (CEMS) 6e3nocepeHbo Ha
Tpybax noTpebye 0oaaTKOBUX OedilUTHMX KaniTanoBKaaeHb.

OCHOBHOIO MepCrneKTMBO PO3BUTKY MAT «3amopiKKOKC» Le iHTerpauia 3
CBAM i EU ETS. MNMpoTaromM oCTaHHIX POKiB 0&MOHCTPYE CTabiNbHICTb, BUMYCKao4m
~75-77 TC. TOH OOMEHHOro KOKCy LWoMicausa. [na yTprMaHHA LUMX Mo3uLin Ta
MaMnbyTHbOIro eKCrnopTy MeTanonpoaykuii (OCHOBHUM CMo)XMBadyeM € KoMbGiHaT
«3amopiKcTanb») MoaepHisauid M3B (CucTteMa MOHITOPUHIY, 3BITHOCTI Ta
BepudiKaLiii BUKMAOIB NAapPHUKOBKX rasiB) € 6e3anbTepHaTUBHOL.

All rights reserved | CC BY-SA 4.0 www. logos-science.com 150



June 19, 2026; !
Cambridge, United Kingdom /\O |_ @ Z

SECTION 13.
ECOLOGY AND ENVIRONMENTAL PROTECTION TECHNOLOGIES

OCHOBHWMMM KPOKaMM 3 PO3BUTKY CUCTEMMU E€:

1.ABTOMaTK13aLia MacoBoro 6anaHcy. IHTerpauia MOTOKOBUX AaHWX Bar Ta
nabopatopHUx aHanisie LI3J1 B eanHy ERP-cucteMy ynpaBniHHA BUPOOHULITBOM.
Lle 003BONUTb MOBHICTIO BUKOUYUTU "MOACbKMIA haKTop" Mpw NigroToBLUi 3BiTiB 414
M3B.

2. BiomoBa BigO gedontHmx KoediuieHTiB €C. lMepexig Ha pPO3paxyHKM
BMK/OYHO 3a crieydivyHMMIM perioHanbHUMKM dakTopaMm Nanmea. BUKOpUCTaHHSA
CTaHOAPTHOro KoedilieHTa A9 KOKCOBOro rasy (44,4 T/TO)) Mo)Ke 3aBuLLyBaTH
peanbHi BUKMOWM NIOANPUEMCTBA, 9KLWO daKTUUYHMIA BMICT MeTaHy (CH.) abo BogHIo
(Hz2) y rasi KoHkpeTHOI 6aTapei BiApi3HAETbCA Bif, cepeHbOCBITOBOrO.

3. 3MeHLWeHHAa ByrfeueBoro cnigy MaTtepianbHMX MOTOKIB. [loganblue
BMNPOBaIXEHHA CUCTEM CyYXOro racCiHHA KOKCY Ta ONTMMiI3auia YyNOBIOBaHHS
XiIMIYHUX MPOAOYKTIB A03BOMUTb 3anuMLlaTK Ginblue ByrfieLuw y 3B'd3aHOMY CTaHi,
3MEHLLYoUM 06car Moro GiHaNbHOIrO OKUCHEHHS.

BucHOBKM.

YOOCKOHaNeHHA CUCTEMU MOHITOPUMHIY MAapHMKOBMX rasiB Ha OCHOBI aHani3ly
MaTepianbHMX MOTOKIB Ha [TAT «3amnopi>XKOKC» € KPUTUYHMM KPOKOM AOnd
BMXXMBAHHA MiONPUEMCTBA Ha E€BPOMNENCbKOMY PUHKY B ernoxy Oekap©OoHisallii.
MobypoBaHa cucteMa M3B i3 BUCOKMMM PiBHAMM TouyHOCTI (Tiers 2 Ta 3) 0O3BONUTb
3aBOoAy YITKO [eknapyBaTu BYIMeueBy EMHICTb CBOro Kokcy. Lle 3axmcTtutb
YKPaiHCbKMM eKCnopT Bid, A0OaTKOBUX MUTHUX Gap'epieB CBAM Ta 3abe3neyunTtb
MOBHY TOTOBHICTb A0 3amnycky HalioHanbHOI CUCTEMW TOPriBAI BUKMOAMMU
MapHWMKOBUX rasi..

CNMNCOK BUKOPUCTAHUX OXXEPEJT:

[l KabiHeT MiHicTpiB VYKpaiHn. (2020). Mpo 3aTBepmykeHHa [lopaaky 34ilMcHeHHa
MOHITOPUHIY Ta 3BITHOCTI LWOAO BWKMAIB MapHUKoOBMUX rasiB (MoctaHoBa N2 960).
BepxoBHOI Paou YKpaiHu. https://zakon.rada.gov.ua/laws/show/960-2020-
%DO%BF#Text

[2] Mpo 3acagn MOHITOPWHTY, 3BITHOCTI Ta BepudiKaLii BUKMAOIB MapHUKOBMUX rasiB, 3aKoH
YKpaiHn N2 377-1X (2019) (3i 3MiHaMKn, BHeceHMIKM 3aKoHOM YKpaiHn N2 4187-IX Big,
08.01.2025). BepxoBHOi Pagu YkpaiHu. https://zakon.rada.gov.ua/laws/show/377-
20#Text

[3] European Parliament, & Council of the European Union. (2003). Directive 2003/87/EC of
the European Parliament and of the Council of 13 October 2003 establishing a scheme
for greenhouse gas emission allowance trading within the Community and amending
Council Directive 96/61/EC. Official Journal of the European Union, L 275, 32-46.
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The concept of sustainable development involves the systemic integration of
environmental protection, economic growth, and social well-being. The key vector
of state policy in this area is to achieve a dynamic balance among the indicated
triads of components. The operation of nuclear power plants (NPPs) allows us to
resolve the key contradiction of sustainable development: to provide industry and
the population with uninterrupted, high-power basic generation (economic and
social aspects) with a minimum level of greenhouse gas emissions into the
atmosphere (environmental aspect). Thus, integrating NPPs into states' energy
strategies is a determining factor in the transition to a low-carbon, resource-
efficient development model.

By 2022, 15 power units were in the “operation” stage of their life cycle in
Ukraine — 13 with VVER-1000 reactors and 2 with VVER-440 reactors, for a total
installed capacity of 13,835 GW. In 2021, Ukraine ranked 10th worldwide in the
number of power units and 7th in installed capacity.
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Researchers Shabalin B.G., Ivanova |M., and Korniyenko LV, in their
publication [6], noted that the prospective levels of electricity consumption and
electrical loads in the Unified Energy System of Ukraine and individual energy
systems in the post-war period necessitate the commissioning of additional
nuclear power plant capacities, in particular, AR-1000 and MMR.

According to the Energy Strategy, JSC “NNEGC “Energoatom” (the operating
organization of the nuclear power plant) plans to increase the capacity of nuclear
generation to 17 GW through, in particular:

- Implementation and construction of new APT1000 power units by 2030 using
Westinghouse technology;

Implementation of MMR technology by 2035 to replace the carbon
technology of power plants (TPPs) destroyed by the aggressive war of the Russian
Federation.

The regulatory and legislative framework governing nuclear facilities does not
fully comply with the norms and rules in force in Ukraine. It is designed in such a
way that only a VVER-type nuclear facility can be built in the country. All other
modern ones (in particular, both high-power power units of the AP1000 type and
MMR) will deviate from national requirements, but will also have significantly
higher safety indicators. Therefore, the country planning the construction of the
AP1000 and MMR faces the task of establishing new rules understandable to all
participants, and developing relevant documents and laws regarding the
construction, operation, and decommissioning of new nuclear power plants, as well
as radioactive waste and spent fuel management.

The choice of AP1000 technology is a priority for high-power light water
reactors and warrants further consideration in developing Ukraine's nuclear energy
strategy.

The pressurized water reactor (PWR) design, to which the reactor belongs,
which also includes AP1000 technology, was originally developed as a power plant
for US submarines [1], but was later adapted for civilian power generation [3] for a
more detailed history of PWR. Today, 297 of the 448 power reactors worldwide are
based on the pressurized water reactor (PWR) design [2].

Small modular reactors (SMRs) are autonomous modules that produce up to
300 MW of electricity in 3-4 years of operation [4]. They have several advantages
over existing large nuclear power plants: they can contribute to a diversified energy
mix, operate off-grid, and be used for heat generation, water desalination, and
hydrogen production. The world is witnessing an acceleration of the transition to
sustainable energy sources. Nuclear technologies, especially small modular
reactors (SMRs), are poised to become reliable solutions with minimal emissions
during operation, thereby offsetting the growing demand for electricity driven by
the electrification sector. Unlike the traditional approach, which involves the
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construction of large power plants that take several years or more and are inflexible
in capacity. It should be noted that, so far, no country in the world has put water-
water MMRs into operation, and Ukraine is at the very initial stage of pre-design
studies for both AP1000 and indefinite MMRs. Solving the problems of handling
liguid radiation media and liquid radioactive waste from nuclear power plants,
converting them into a stable phase (solid) for conditioning and disposal, together
with the problems of handling domestic existing spent nuclear fuel and that which
will be formed from newly introduced nuclear power plants, will undoubtedly
contribute to its rational use of nuclear generation in Ukraine and solving problems
related to environmental protection and environmental and radiation safety of
humans [5].

Future research and development efforts should focus on maximizing the
overall system value of SMRs within the power grid, which is increasingly
dominated by intermittent renewable energy sources. A key area of focus is the
further development of cogeneration and integration of hybrid systems, which
requires more work on combining SMRs with non-electrical applications [4]. Also,
an important subject of research is the combination of these two technologies:
SMRs and AP 1000.

Future directions

- Development of regulatory documents regulating the implementation of
new nuclear facilities, taking into account the best international experience and
international recommendations;

- Generalization and analysis of the results of previously performed work on
promising sites for the placement of new nuclear facilities to replace existing
nuclear power plants (VVER-440 and VVER-1000) with AP1000 reactors,
decommissioned, existing, and potential sites of TPPs - MMR for, as well as the
results of international research;

- Forecast types and volumes of radioactive waste and spent nuclear fuel that
may be generated from the operation of new nuclear facilities;

- Analysis of logistical routes for transporting radioactive waste (spent nuclear
fuel) to their disposal sites.

The undisputed choice of Ukraine is systematic and consistent international
cooperation and integration with existing leading high-tech platforms that develop
and implement AP1000 and MMR in their developing countries, or abroad, based
on the needs of developing nuclear generation in their own territories.
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CUCTEMMU Al Y PO3POBLUI BUMOTI OO
NMPOrPAMHOIO 3ABE3INEYEHHYA

MeHsinneHko OnekcaHap CeprivoBuy’

1. o-p.TexH.HayK, Npodecop,

npodecop Kadenopm iHPopMaLIMHUX TEXHOMOTIN | NporpaMyBaHHS
CXIAHOYKPAIHCLKMYT HAaLIIOHA/TbHMM yHIBepcUuTeT iIMeHi Borogummpa [ang, YKPAIHA
ORCID ID: 0000-0001-6525-6849

1. Bctyn. OgHiet0 3 BaXX/IMBUX CKNAOOBUX Y XUTTEBOMY UMK MPOEKTIB 3
PO3POOKKM MporpamMHOro 3abesneyeHHd, WO MaE BMpPIllaNibHE 3HAYEHHA, € eTan
pO3pobku BuMOr (Requirements Engineering, RE).

HaykoBi oocniayXeHHq, iHXXeHepHa NpaKTuKa Ta HaKoMMYeHMM NeBHUIM 0OCBIA
noBoaAaTb [1-5]: 1) He3agoBiINbHE BUKOHAHHA eTarny po3pobku sumor (RE) moxe
NPWU3BOOAUTU [O0O. HErpaBu/IbHOro PO3YMIHHS BUMOM (BUMOr);, 36I/IbLLUEHHS
KI/IbKOCTI  MOMU/IOK, — HU3bKOI AKOCTI [1POrPaMHOro 3abe3rieqeHHSs,  BUCOKMX
BUTPATH Ha HMIOro Cyriposiq Ta iHwe; 2) etarn po3pobkiu Bumor (RE) 3anmLIaeTbes
OOHWM M HaMUCKNaOHIWMX 3aBAaHb Y peanizallii NpoeKTiB [2; 4].

Ha cborogHi icCHye o4eBUOHWUN HAYKOBMK HAlMPAMOK IHTETPYBaHHSA CcucTeM
LUTYYHOro iHTeneKTy (artificial intelligence (Al)) B npouecu po3pobkiu Bumor (RE),
AKWIM Ma€E Ha MeTi CTBOPEHHA BuCcoOKoSAKICHUX Bumor (RE) [1; 3; 5-8].

Y OOCNIOXKeHHI pO3rNaOaeTbCa OCHOBHE MPOTUPRIYYS Ta BUOKPEMIIOIOTHCH
ro/loBHa Ta AOrMOMiXKHI rpobsiemy, o MNOB'A3aHi 3 HAaNPAMKOM 3acToCyBaHHA
cucteM Al y ranysi po3pobku Bumor (RE) 0o nporpaMHoro 3abesnedyeHHa (M3), aki
3aCHOBAaHI Ha BUKoOpUCTaHHI rpupoqHoi mosu (Natural Language Processing (NLP))
Ta JIIHMBICTUYHMX 1abioHax [2; 9-11].

2. AHani3 ocTaHHiIX pocnipgkeHb i Ny6nikadin. IHTerpauia cuctem Al y
MpoLuecy MPOEKTYBAHHS, BKOYAOUYM MPOEKTU 3 pO3p0bKM 13, CTPIMKO Ta CyTTEBO
PO3LLMPIOETLCS | [10r71Mb/THOETHCSH, LLIO MOB'A3aHO 3 BUMOTaMU PUHKY, NiABULLEHHAM
AKOCTi i edPeKTUBHOCTI A0 pe3ynbTaTiB PO3pPOOKM NPOEKTIB Ta iHWe [3;5].

AHani3z nybnikauin nokasye, Lo CTPiMKe pPO3LMPEHHS Ta iHTerpaLia cucTem
Al y npouecK NpoeKTyBaHHA MPOrpaMHmx 3acobiB, BUKIMKANM 3HAYHE 3pOCTaHHSA
PIBHOMAHITTA Yy HarpPAaMKax 4OC/TAXKEHb, @ TAKOX iy KI/IbKOCTI r1y6s1ikalivi [3; 5].

Ocobnuee MicLie y 3a3HaYeHUX OOCNIOXKEHHAX 3aMMatoTb MUTaHHA iHTerpadii
(3acTocyBaHHA) cucteM Aly po3pobLii BucokoakicHux Bumor (RE) 0o nporpaMHmx
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3acobiB, 4Ki BigoOparkatoTb iX LEHTpanbHy pPONb VY BMPaXXeHHi noTtpeb
3aliKaBNeHMX CTOPIH, 3abe3nedyeHHsa 9KOCTi pe3ybTaTiB MPOEKTY Ta iHwWe [3; 5].

Y pagi ny6nikauin  nokasaHo, Wo MpupogHa MOBa € HaMMOLMPEHILo
dopmoto dopmyntoBaHHA BuMor (RE), BKkAouyatoum BUMOrM o MNporpamMHoro
3abe3neveHHs [2; 9].

Y nitepaTypi BiAOMiI pPi3HOMaHITHI Mogeni MobyaooBy BUMOIr OO MPOrpaMHmx
3acobiB, dKi 3aCHOBaHIi Ha BUKOPUCTaHHI rpuponHoi mosu (NLP) Ta /1iHrBICTMYHMX
Labs1oHax [2; 9-1].

Y poboTtax [2; 10; 11] po3rnanatoTbCa aHaniTUYHI ornaam BUKOPUCTAHHSA LKX
Mogenew Ta ix iHTerpauii 3 cuctemamum Aly po3pobri Bumor (RE) oo nporpaMHmx
3acobiB, a TaKOXX BUAOINAKTbCA OCHOBHI r1pobsiemu, NMOB'A3aHMX 3 iX peanisaulicto
[1; ].

AHani3 uMx Ta iHW WX gocnigyXeHb, MOKa3YeE, WO BUEGB/IEHHS T3 QOPMYITHOBaHHS,
pobsiem, Ak NPaBUIO HOCUTb PpParMeHTapHMIN XxapaKTep, He BUOINATbCA abo He
PO3rNAQatoTbCa APOTUPIYYS Ta iHLE [1; 6].

Lle He [O3BOMSAE YUTKO BUOKPEMNEH| K/1t040BI r1pobsiemy, MoB'a3aHi 3
iHTerpauieto cuctem Al y npouecw npoekTyBaHHA [13, gocnianTy 3agadi, Lo
BMHMKAOTb NpU po3pobLi Bumor (RE) Ta 6arato iHwWworo.

Ha cborogHi, Ui MUTaHHA € ManogoCNiAXXEHVMMMU, LLO BKA3YE Ha aKTyaslbHICTb
poboTu.

3. DopMynoBaHHA Uinen cTatTi. MeTolo OaHoi pobOTU € TEeOPEeTUYHUIA
aHani3, obrpyHTyBaHHA, BMOKpPeMeHHA Ta dopManisauia ocHoBHuX rpobriem,
noB'da3aHux 3 iHTerpauicto cuctemM Al 'y po3pobky Bumor (RE) 0o nporpamMHoro
3abe3neyeHHda, 3aCHOBaHMX Ha 0bpobui rnpuponHoi mosum (NLP) Ta /1iHrBICTMYHMX
11186/1I0HAX.

4. Metoamn AOoCNiMKEeHHS. ans OOCArHeHH4s MOCTaBMEeHOI MeTU
BMKOPUCTOBYBaNmMCb MeToam OOCNIOXKEHHSA: roLyK pesIeBaHTHOI
IH@opMaLli TeopeTmdHny aHasli3z (@bcTparyBaHHa, y3aranbHeHHs, dopmanisadisa).

5. BUKNnag, OCHOBHOIO Martepiany AochimKeHHs. TeopeTUYHMIN aHani3 Ta
MpakKTUKa 3acToCyBaHHA cucTeM Al y MpOEKTax 3 po3pobkM MporpamMHoOro
3abe3neyeHHs, [O03BOIMB BUSABUTU HU3KY CYITEPEYHOCTEM MiX CYyYaCHUMM
noTpebamMu PMHKY Ta HeOOCTAaTHIM PIBHEM HAyKOBO-TEXHIYHMX Ta MPAKTUYHMX
3acan y po3pobui Ta 3acTtocyBaHHiI cucteM Al. OCHOBHI CKN1afoBi cyrnepeyHocTen
HaBeOeHO HUXKYeE:

1) HasaBHICTb CKAGAHMUX OPraHI3aLliVIHNX, EKOHOMIYHMX, TEXHIYHMX Ta IHLWWNX
CY6 ' EKTUBHMX CKNAO0BUX, LLIO BaXKKO GOPMani3yoTbCsa Y MPOEKTaX 3 po3pobku [M13;

2) po3pobKa riporpamMHux 3acobiB CTac AeaAasi Ck/aaHILLor. 36iNblLLUYETLCS
obcar Kooy Ta KinbKOCTI MOMUMOK. JTIoAChKiI pecypcun Ta ixX KOrHITUMBHI 34i6HOCTI
OBMEXKEeH;:
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3) 3pocTaHHA BUMOIr PUHKY [OO PO3PO6KM MporpamMHmx 3acobiB Ta
iHOOPMaALLIMHMX CUCTEM,;

4) HeOOXIOHICTb  BpaxoByBaTHU 1OTPE6U PUHKY (KOHKYPEHLIO), CKAaAHI
coL{ia/IbHO-eKOHOMIYHI Ta TEXHIYHI CUTYAaL{ii 3 PI3HUM CTyMNeHEM iX HEBM3HAYeHOCTI
Y MPOEKTaX 3 PO3POOKM MporpaMmHmMx 3acobiB Ta iHGOPMaLLIMHUX CUCTEM,;

5) HeobXiOHICTb CyTTEBOro NiABULLEHHSA ePeKTUBHOCTI y NpoLecax po3pobKu
MPOEKTIB 3 MPOrpaMHmx 3acobiB Ha OCHOBI cucTeM Al.

Ha pwc. 1 npencrtaBneHO CTPYKTYpPYy Ta OCHOBHI CKMAagoBi FOMTOBHOIO
NPOTUPIYYS OOCIOXKEHHS.

1. HaaBHIcTb cKNaaHUX
opraHisauiiHux, Po3po6ka M3 cTae Aeaani cknagHiwoto.

©KOHOMIYHMX, TEXHIMHIX 36iNbLIYETECA OBCAT KOAY Ta KiNbKOCTi

Ta HWKX cyB’eKTBHUX nomunok. flioacbki pecypcu Ta ix
CKM3A0BMX Y NPOEKTaX 3 KOTHITMBHI 34i0HOCTI 0BbmexeHi.

o

2. 3pocTaHHA BUMOT PUHKY A0 >

po3spobkm MN3:

po3po6KK NPOrpamHMUX
3acobis Ta iHbopmaLiAHMX
CUCTEM | TEXHONOTIN:

=5 ==

HegocTaTHil piBeHb po3pobneHocTi
3aranbHoi Teopii Ta cuctem Al, a Takox
npaKkTM4YHOro AOCBIAY Y 3acTocysaHHi Al
ONA NPOEKTIB 3 po3pobkum MN3.

MpoTtupivua

eheKTMBHOCTI y Npouecax po3pobku
MPOEKTIB 3 NporpamHux 3acobis Ha
OCHOBI cucTem Al

HeobxigHicTb cyTTeBOrO NiABUWEHHA

HeaobxigHicTb
BpaxosyBaTu noTpebu
PHHKY Y NPOEKTax 3
pospobku N3:

Puc. 1. OCHOBHI CKNaaoBi Ta CTPYKTypa FoJIOBHOrO NPOTUPIYYA AOCNIMKEeHHS

TaKMM  YUHOM, [O/IOBHE [IPOTUPIYYS MK CYyYaCHUMKM BUMOraMm OO
BUCOKOEDEKTUBHOI PO3POOKM MPOEKTIB 3 MPOrpaMHoOro 3abesneyeHHs Ha OCHOBI
cucteM Al Ta HeOocTaTHIM pPIBHEM HAyKOBO-MeTOAONOMYHMUX  OOCHiOXKeHb,
JO3BOJIAE KOHCTATYBaTW HAABHICTb HU3KuM  1pobsiem i pobuTb aKTyanbHUM
NpoBeOeHHSA OOCNIOXKEHDb Y LLbOMY HaMPAMKY.

Ha ocHoBi npoBegeHOro aHanisy pocnigxeHb [1;3;5;6] chopMynboBaHO
OCHOBHY | 4OMOMPKHI rpobsiemu, o (9Ki) HaBeOeHo (NpeacTaBneHi) HMk4Ye.

Mpo6nema 1 (ocHOBHA). BOOCKOHA/IeHHS T4 CYTTEBE  I1iABULLEHHS
EPEKTUBHOCTI  [MPOLIECIB Y MPOEKTAX 3 PO3POOKU MMPOrPaMHUX 38aC0bIB Ha OCHOBI
CTBOPEHHS Ta 3aCTOCYBaHHS cucTtem Al

[Tpobriema 1 noB'A3aHa 3 BIiOCYTHICTIO 3arafbHOi Teopii, TeopeTuKo-
MeTOoOOoM0orM4YHOro obrpyHTYBaHHA  3acaf CTBOPEHHA Ta BUKOPUCTAHHA
BUCOKOEDEKTUBHUX CUCTEM Al y MPOEKTYBAHHI MPOrpaMHMX 3acobiB.

3 ocHoBHOK rpobsiemoro 1 TICHO 3B'A3aHa BeNUKa MHOXXMHAE AOMOMDKHUX
rpobsieM, BUHUKHEHHA i GOPMYMIOBAHHA AKUX, SK MpPaBWio, BM3HAYaKOTbCA
KOHTEKCTOM pO3p0bKi abo HarpamMom [OC/AKEHHS [3; 6].
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BignoBigHO 0O MeTU OOCNIOXEHHS, JOMTOMKHI r1pobiemu CHOPMYNbOBaHO Ta
BUOKPEMNEHO Y KOHTEKCTI 3aCTOCYBaHHS cucTem Al 0o aHanily Ta po3po6Ku BUMOr
(RE), 9Ki 3acHOBaHi Ha BWKOPWCTaHHI rpuponaHoi mosu (NLP) Ta siHreictidHmx
111a6710Hax [3; 9; 10]. KntouoBi gJormomMpkHI rpobsiemu HaBegeHo HMXKYe.

Mpo6nema 2. Bugs/ieHHS 1a aHas i3 Bumor o [13.

[Mpob6riema 2 BU3HAYAETbCA CYTTEBMM MOTEHLLia/IOM 3aCcTOCYyBaHHSA cucTem Al
y po3pobLi Bumor (RE), @ TAKOX iCHYOUYMMKM OOBMEXeHHAMUM Ha NMoAChKI pecypcu
Ta iX KOTHITUBHI 30iB6HOCTI.

Mpo6nema 3. Habopu gaHux 4719 HaBYaHHS cucTem Al.

Husbka @KicTb HabopiB OaHWX [ONa HaBYaHHA cuctemM Al Ta iX
He36aNaHCOBaHICTb MOXYTb MPWU3BOAUTU OO CrIOTBOPEHHS, HE3340BI/IbHOI IKOCTI
Ta 3aranbHOi TOYHOCT/ pe3y/ibTaTiB, OTPUMAHMX Big cuctem Al.

Mpo6neMa 4. CTBOpeHHS rpaBaorofibHmx O3HaK (raitoLynHaLiv) y BUMMorax
cucremamum Al.

Lla npobnemMa noB'A3aHa 3 MOX/MBICTIO CTBOPEHHA /1paBgornoa/6Hux, ane
HerpaBu/ibHux 03Hak (rasroumHayivi (hallucinations)), TobTo reHepyBaHHS
HEBIPHMX, HEPEsIeBaHTHUX YN HE3QIMICHEHHMX BUMOT, BTpaTy HOAHCIB iX
«/TIOAS9HOCTI» Ta IHLe.

Mpo6nema 5. /7/aBuiLeHHS BUMMOr 40 KBa/1IQIKaLi PaxiBLIIB 3 pO306KM BUMOI
Ao [13.

Mpobsiema 5 nmoB'd3aHa 3 TUM, LWO 3acTOCyBaHHA cucTeM Al BuMMarae Big
daxiBLIiB BMiHb 3 MaKCKMManbHOW ToOuHIcTio: 1) cpopmyriroBarv BCi  BXIAHI
rapameTpu, 2) 4eTasibHO OrnmcaTiix; 3) UNTKO BKa3aTH, IO HEOOXiAHO OOCATTM.

Lle noTpebye NiarotoBkM daxiBLIB 3 BUCOKOK KBanidikalicto, aki BONMoaitoTb
LAOCTaTHIMU HaBUYKaMu Ta JOCBIAOM 3 pO3p0bKu Brmor Ao M3.

Mpo6nema 6. Ck/1a4HOCTI XapaKTepPUCTUK BLUMOT.

[Mpobriema 6 NoB'a3aHa 3 PIBHOMAHITTAM 1iAX04/B Y NITePaTYPHUX OyKepenax,
CTaHOapTax Ta AOOCAIMKEeHHAX [0 QGOpPMyBaHHA XapaKTEPUCTUMK BUMOT, €Ki
BMKOPWCTOBYIOTb CBill B/1I@CHMY HAOIPD XapaKTEPUCTUK.

MpobnemMa nondaracy BU3HAYEHHI Habopy XapaKTepUCTUK BUMOT, iX ¢ikcaLlii
Ta repesipll, Wob BOHWK: 1) ByNM MOBHOK MIPOK 3003yMi/IkMY, 2) OoNycKanu
MOX/MBICTb iX T€CTYBaHHS, 3) TOUHO Y3roa)KyBa/ilCs 3 LIIHHOCTAMMK 3aMOBHMKA.

Lla npobnemMa TakoXK BiOoOGpaXkae rmpoTupiydsa MiXK HEYITKUMU Ga)KaHHAMM
3aLIKaB/IeHMX CTOPIH Ta MMPaKTUYHOK po3pobkoto 3.

Mpo6nema 7. Po3pobka 1a 3aCTOCYBAaHHS JIEKCUYHUX [HAMKATOPIB 4715 OLIIHKM
XapPaKTePUCTUK BUMOTI, LL{O 3aCHOBAHI Ha BUKOPUCTAHHI IMpUpOgHOI MOBM

Lls npobnemMa noB'A3aHa 3 PO3POOKOK JIIHIBICTUYHUX [HAMKATOPIB Ta
JIHMBICTUYHMX Modesied ONS aHanizy BUMON, $Ki 3aCHOBaHI Ha BUKOPWUCTAHHI
rpuponHoi mosum (NLP), s1iHrBicTu4HMX 1ab/ioHax Ta iHwe [9-11].
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3 rpobriemoro 7 TiICHO MoB'A3aHa r1pobsiema 8 - 3aCTOCYBAHHA  YKPAEIHCbKOI
moBurYy GOpPMyBaHHI BUMOT.

Mpo6nema 8. Po3pobka Ta 3aCTOCYBaHHS JIEKCUYHUX IHAMKATOPIB 47159 OLIIHKM
XapPaKTEPUCTUK YKPIIHOMOBHUX BUMOI, LLO 3aCHOBAaHI Ha BUKOPUCTAHHI
rpPUPOLHOI YKPAIHCbKOI MOBM.

Mpo6nema 9. Po3pobka 1a 3aCTOCYBaHHSA [710CaPIH0 (C/TOBHUKE) JIEKCUYHMX
TePMIHIB 4719 Bimor 4o [13.

Tpob6riema 9 BUKNMKaHa noTpebamm cuctemM Al y CnoBHUKax (rnocapiax)
JIEKCUYHMX TEPMIHIB ANA 3abe3nedyeHHa y BUMorax oo MN3: 0ogqHakoBOCTI BU3HaYEHB,
3anoBiraHHa  «ra/moumHaLIgmMm»,  MiHIMI3auii  ceMaHTuYHOI  HeoqHO3Ha4YHOCTS
aBToMartn3alii BUIYHEHHS O3HAaK, PO3YMIHHA KOHTEKCTY, CTaHAapTv3alii Ta
V3roMxeHocTiy BCix cneumdikaLigx BUMOTr.

Mpo6nema 10. /IpaBoBuLi 3axHCT PE3y/IbTATIB Ta KOH@IAEHLIVIHOCTI BUMOI
11jo70 po3pobki [13, cTBOpEeHMX cucTtemamm Al abo 3a ix [4OrMoMororo.

OTKe, BMOKpPeMIeHi Kto4YoBi NpobneMumn 0o3BonaTb Ginbll apryMeHTOBaHO
chopmMyntoBaTK Ta AOCNIANTM OCHOBHI 3adadi 3aCTocyBaHHA cucteM Al onga 36opy,
BM3HA4YeHH$ Ta aHanisy BUMor y po3pobui M3.

6. BUCHOBKM 3 AOCNIAXKEHHA i NepCcneKTUBM NoAabLUNX PO3BiAOK Y LLbOMY
HanpsaMKy

1. MokasaHo, L0 3acTocyBaHHA cucteM Al y MpoeKkTax 3 po3pobKu
MporpamMHoOro 3abe3nedyeHHq, He3Baj<alouM Ha X BenMyesHUM noTeHuian,
MOB'A3aHO 3 MHOMUHOK 1pobriem, aki noTpebytoTb: X BUOKPEM/IeHHS,
@opMasi3aLlli, peresibHOro OCMUC/IEHHSA Ta MNOAA/IbLLIONO BUPILLIEHHS.

2.Ha ocHOBIi aHaniszy pgocnigyweHb, BUABMEHO, L0 NpobiemMu 3a3Buyan
GopMyNoOTbCA 63 YiTKOro BU3HAUEHHSA IpOoTHPIYYS Y ABHOMY BUAI Ta KOHTEKCTY,
LLIO CTBOPKOE CKMAOHOCTI MPU iX BUPILLEHHI.

3. DopManizoBaHO ro/1I0BHE MpPOTHUPIYYS Y PO3POOLI Ta 3aCTOCYBaHHI CMCTEM
Al [ONna NPOEKTIB 3 MporpaMHoro 3abesneyeHHs, gKe NoB'A3aHo 3. 1) HagBHICTHO
CK/I3AHMX OPraHi3aLliviHuX, €KOHOMIYHMNX, TEXHIYHMX Ta IHWWUX CYyO6'€KTUBHUNX
CKNagoBuUX, LLO BayXKo GOpManisytoTbcs; 2) YCKNaOHEHHAM PO3POOKM rMPOrpaMHMX
33C0061B,;3) OOMEIKEHMMM JTFOLACBKUMU PECYPCAMM Ta IX KOrHITUBHUMU 34/6HOCTAMU,
4) 3pOCTaHHAM BUMOI pPUHKY 0O po3pobku T[13; 5) HeobxigHicTio CyTTEBOIroO
iABMLLEHHS epeKTHUBHOCTIY NMpoLecax po3pobku M3.

4. Ha OCHOBI ro/10BHOro rpoTvpidy4s Ta NMpOoBeOeHOoro aHanily AoCnigyKeHb
BUOKpEMJIeHO Ta GOpMai3oBaHO OCHOBHY MPOBNeMy: BAOCKOHA/IeHHS Ta CYTTEBE
MABULLEHHS €@eKTUBHOCTI  [POLECIB V [MPOEKTAX 3 PO3POOKM MPOrPaMHMX
3acobiB Ha OCHOBI CTBOPEHHS Ta 3aCTOCYBaHHSI CHUCTEM Al.

5. fJoriompkHI  ripobriemy1 BUOKPEeMJIeHO Ta GOopMani3oBaHO Y KOHTEKCTI
3acrocyBaHHA cuctem Al 0o aHanizy Ta PoO3pobKUM BUMON, dKi 3aCHOBaHI Ha
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BUKOPWUCTaHHI r1pupogHOi MOBM Ta JTIHIMBICTUYHMX LLIGO/TOHAX: BUSB/IEHHS Ta aHa i3
Bumor pgo [13; Habopu aAaHux A/19 HaByYaHHa cucrem Al; CTBOpeHHS
rpaBaornonlbHUX O3HaK (ra/itoLMHAaLIIV) y Bumorax cucrtemamm Al rigBuieHHS
BUMOIr [0 KBasi@pikalli @axiBlyiB 3 po3pobku Bumor Ao [13; cKIaagHOCTI
XaPaKTEPUCTUK BUMOI, PO3POOKa Ta 3aCTOCYBAHHS JIEKCUYHUX [HOAMKATOPIB 47159
OLIIHKW X3pPaKTepPUCTUK BUMOI, LLUO 33CHOBAHI Ha BUKOPUCTAHHI MpupoLaHOI MOBM,
PO3PO6Ka T4 3aCTOCYBaHHA JIOKCUYHUX THAMKATOPIB A/19 OLIHKMU X3PaKTEPUCTUK
VKP3IHOMOBHUX BUMOI; pPO3pobKa T4 33CTOCYBaHHA  I710Capito  (C/IOBHMKE)
JIEKCUYHUX TepMIHIB 4719 BUMOr A0 [13; rpaBoOBuLi 3axHCT pPEe3y/IbTaTiB T4
KOH@IACHLIIVIHOCTI BUMOI, CTBOPEHMX cucTemMamii Al abo 3a ix [4OrMoMororo.

6.Y nepcnekTuBi, BUOKpeMneHi i ¢opManizoBaHi KIYoBI MNpobnemuy,
003BONATb OiNbll  06rPYHTOBaHO AOC/IIAXKYBATH Ta BUPILLYBATHU OCHOBHI 33434/
PO3pPOOKM i 3acTOoCyBaHHSA cucTeM Al ong 36opy, BU3HAYEHHS Ta aHanisy BUMOTr OO
npoekTiB 3 IN3.
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AHAI3 NOKA3HUKIB 4KOCTI NEPEAABAHHYA
TPADIKY B KOMIMIOTEPHUX MEPEXXAX I3
PYXOMWMNMU BY3JTAMU

XXuHxmukos JaHun OMuUTpoBuYy'

1. CtyoeHT
XapKIBCbKUV HALIIOHATbHUI YHIBEPCUTET Panioe1eKTooHikm, YKPAIHA

PO3BWTOK MODINMbHMX TexHomMorin, ©6e3nNpoBOOAOBUX CUCTEM 3B'A3Ky Ta
po3nogineHmx iHGopMaLiMHMX CepBICIB 3yMOBMIOE MOLUMPEHHA KOMM'IOTEPHMX
Mepex, Y AKMX YacCTMHa BY3/MiB 3MIHIOE CBOE MPOCTOPOBE MOMOXEHHA Mig 4ac
nepenaBaHHA paHux [1l. OO TakuMXx CUCTEM HanexaTb MOOINbHI  MepexKi
KOPWCTYBaYiB, TPAHCMOPTHI Mepexi, Mepexi 6e3niNoTHMX anapaTiB, CEeHCOpPHI
CUCTEMM Ta creLuianizoBaHi caMOOpraHi3oBaHi MepeXi [2]. Pyx By3niB CNpUYMHAE
MOCTiIMHY 3MiHY TOMONOTrii, NapaMeTpiB padioKaHany Ta AOCTYMNHOCTI MapLUPYTIB, LLO
6e3nocepenHbo BMNIMBAE Ha AKICTb NepedaBaHHAa MepexxHoro Tpadiky [3].

MeTolo OOCNioKEHHS € aHasi3 MOKa3HWKIB AKOCTI Tpadiky B Mepexax i3
PYXOMUMMK By3NaMM Ta BM3HAYEHHA OCHOBHMUX YMHHMKIB, WO MNPU3BOAATb A0
MOripLWEHHS XapaKTEPUCTUK nepedaBaHHA gaHUX. [Ng 0OCArHeHHa NOoCTaBNEHOI
METM PO3rNAHYTO NapaMeTpmn 3aTPUMKUK, Bapiauii 3aTPUMKK, MPOMNYCKHOI 34aTHOCTI,
BTPAT MakKeTiB i CTabiNnbHOCTI MepeXXHUX 3'€aHaHb 3a pPIi3HOI  LWBWMAOKOCTI
nepeMilleHHda By3MiB.

AKiCTb NepenaBaHHA TpadiKy B PyXOMIiM Mepexi 3anexXunTb Bif XapaKTepucTmK
6e3npoBOOOBOIro cepenoBuLLA, BiACTaHI MiXK By3flaMuM, PIBHA CUrHany, HagBHOCTI
3aBaf, IHTEHCMBHOCTI TpadiKy Ta LWBMAKOCTI 3MiHK Tononorii. MNig 4yac nepemilleHHs
MPUCTPOIO BiAHOCHO TOYKM AOCTYMY 3MIHIOETLCA MOTYXKHICTb MPUMHATOrO CUIrHany.
SHUMMKEHHSA PIBHA CcUrHany npu3BoauTb A0 30iNblUEHHSA KiNbKOCTI MOMMUIIOK,
MOBTOPHOro nepegaBaHHA KagpiB i 3MEHLEHHS KOPUCHOI MPOMNYCKHOI 30aTHOCTI
KaHany. Y pa3si BMxody By3/a i3 30HWM MOKPUTTA MOTOYHOrO CerMeHTa BUMHMUKAE
noTpeba y BCTaHOBMEHHI HOBOTIo 3'€¢AHaHHAa abo nepebynoBi MapLLPYTY.

OCHOBHWMMM MOKa3HMKaMK SKOCTI Tpadiky € cepeaHs 3aTpUMKa NepenaBaHHs
MaKeTIiB, IXNTEP, YacTKa BTPaYeHUX MaKeTiB i daKTUYHA WBMAOKICTb MepeaaBaHHS.
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3aTpMMKa BM3HA4Ya€ 4Yac OOCTaBKM OaHUX MK KiHUEBUMKM By3naMu. [HXUTeEP
XapaKTepm3ye KOMMBAHHSA 3aTPUMKM Ta Ma€E CYTTEBMM BMIMB Ha AKICTb FOTOCOBUX |
BioeocepgiciB. BTpaTta MakeTiB Moye OyTM CnpuYMHEeHa MNoriplleHHAM CTaHy
pafiokaHany, nepeBaHTaXXeHHAM MePEeXXHMX MPUCTPOIB, PO3PUBOM MapLLpYTy abo
HeOoCTaTHIM po3MipoM b6ydepiB. DakTUYHA MPOMYCKHA 34aTHICTb Bigobpa)kae
06car KOPUCHUX AaHMX, MepeaaHmx 3a OAMHULKO Yacy 3 ypaxyBaHHAM Cly»K60BOro
TpadiKy Ta NMOBTOPHMX MepenaBaHb.

ocnigXeHHsa MOXKe oyTUn npoBeneHe 3 BMKOPUCTaHHAM
eKcrnepuMMeHTanbHOI MepeXi, A0 cKkfagy dKoi BXxoOsaTb 6e3mpoBogoBa Touka
OOCTyny, cepBep i AeKinbka MOOBINbHMX MPUCTPOIB. [ig 4Yac eKCnepUMeHTY
3MIHIOIOTbCA BIACTaHb OO TOYKM AOCTyny, LIBMAOKICTb MepeMilleHHAa By3Ma Ta
IHTEHCMBHICTb CTBOpPKOBAHOIro Tpadiky. N9 BUMIpOBaHHA NapaMeTpiB AOLUINTbHO
3aCTOCOBYBaTU YTUAITK ping, iperf i nporpaMHmm aHanizatop Wireshark. OTprMaHi
OaHi MOXyTb OyTWM nMpeacTaBneHi y BUIMNadi 4Y4acoBMX 3a5eXXHOCTeW, Lo
BioOGpaXKatoTb 3MiHY 3aTPUMKM, MPOMYCKHOI 30aTHOCTI Ta PIBHSA BTPAT Nig Yac pyxy
NPUCTPOIO.

3a yMoOB CTabiNnbHOro curHany Ta HEBMCOKOI LWBWMAOKOCTI MepeMilleHHA
MOKA3HUKM AGKOCTI Tpadiky 36epiratoTbCca y AOMNYCTUMUX MexaX. 36inblueHHA
BiACTaHI 4O TOYKM OOCTYMY CYMNPOBOOXKYETLCA 3HUMXKEHHAM MPOMYCKHOI 34aTHOCTI Ta
3POCTaHHAM 3aTPUMKWK. [1ig Yac nepexony Mix 30HaMmM 06CNyroByBaHHSA MOXXMBE
KOPOTKOYacHe rMepepuBaHHA rMepefaBaHHs, MoB'd3aHe 3 Mnpouenypoto
MOBTOPHOrO MigKMOYEeHHA. 3a BWCOKOI IHTEHCUBHOCTI pPyxy MapLlpytm B
CaMOOPraHi30BaHiM MepeXi LBMAOKO BTPAYaloTb aKTyallbHICTb, WO 36inblLuye obcar
cny»>k6oBoro Tpadiky Ta Yac AOCTaBKM MakKeTiB.

MigBMWEHHA $@KOCTI MepefaBaHHA [OaHUX Yy MepeXax i3 pyxoMumMu
BYy3MaMum NoTpebye afanTUBHOIro BUOGOPY MapLUPYTIiB, MPOrHO3yBaHHSA 3MiHW CTaHy
KaHanis i BMKOPUCTaHHA MexaHi3MiB npioputmMsauii  Tpadiky. Ona
MYNbTUMEAINHMX MOTOKIB OOLUiNbHO 3abe3nedyBaTW pe3epBYyBaHHA MPOMYCKHOI
30aTHOCTI Ta KOHTPO/b AOMYCTUMOro PIiBHA 3aTPUMKW. BaknMMBMM HanpsMoOM €
3aCTOCYBaHHSA aifOPUTMIB, 9Ki BPaxoBYIOTb LWWBMAKICTb | HAMPAMOK pyxy By3/iB nig
Yyac NPUMHATTA pilleHb LWOO0 MapLUpyTM3auii Ta MepeMMKaHHA MiXX ToYKamMu
0OCTyny.

MNpoBegeHMM aHani3 CBiAYNTb, LLIO PYXOMICTb BY3/iB € OOHUM i3 BU3Ha4YalbHMX
YUMHHWKIB 3MiHM AKOCTI MepeykHoro Tpadiky. Hambinblw 4yTnMBMUMK OO0 3MiHMU
TOMOMOrii € 3aTpWUMKa, MPOMNyCKHa 34aTHICTb | 4YacTKa BTpadYeHUx MaKeTiB.
Pe3ynbTaTu OOCNiOXKEHHA MOXXYTb OyTWM BUMKOPWCTAHI Mifg 4ac MPOEKTYBaHHSA
MOBINbHMX MepeX, BUOOopY MPOTOKOMIB MapLUpyTU3aLii Ta po3pobneHHa 3acobiB
a0anTMBHOIO KepyBaHHSA TpadiKoM.
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BIATBOPIOBAHUUN KOHBEEP NMPOLIEOYPHOI
FrEHEPALII KAPTU 3 OAHUMM NOAOIN Y JSON

Ky3bMeHKo Tumodoin Bonogummposuy’
HaykoBui KepiBHUK: CKoBopofaHikoBa BikTopis BanepiiBHa?

1. 3006yBay BULLIOI OCBITU Kadeapun NporpaMHoi iHxxeHepii
XapKIBCbKIV HALIIOHAIbHUI YHIBEPCUTET pPanioe1eKTooHiku, YKPAIHA

2. cTaplwmni BUKNagad kadenpu nporpaMHoi iHxXeHepii
XapKIBCOKMULT HALIIOHA/TbHMM YHIBEPCUTET panioe/1eKTooHIKu, YKPAIHA

AKTyanbHicTb i NOCTaHOBKa Npo6sieMuU. NpoLenypHa reHepauia KOHTEHTY
YaCTO PO3INAOAETLCSA AK CMOCI6 CKOPOTUTU PyYHE CTBOPEHHS iIPOBUX KAPT, OgHaK
Yy peanbHOMy BMPOOHMYOMY MPOLLECi BOHA LWBWMOKO MepeTBOPIOETLCA Ha OKpeMe
iH)KeHepHe 3aBOaHHA. AKWO oAHa WM Ta caMa KapTa He BIiOTBOPIOETLCA 3a
OOHAaKOBMMU BXiOHWMW OAHWUMKM, HaNaromMKeHHA CTaE Mawke BUMNaALKOBUM
MOMOBAHHAM Ha MOMUNKKW. 149 cTpaTeriyHuUX irop Le ocobnmMBO KPUTUYHO, adyKe
KapTa He € Nuue gekopalieto. BoHa BM3HA4Yae CyCiaCcTBO perioHiB, By3bKi Micu4,
OOCTYMHICTb TEPUTOPRIN, TEMM PO3BUTKY FPaBLSA Ta KOHTEKCT iIrpoBUX Nogin.

MpobnemMa yCcKNagHETLCA TUM, LLIO FeHepaTop KapTu 3MIHIOETbCA MPOTAroM
PO3pPOOKK. HaBiTb HEBENMKA MPaBKa anropuTMy MOKe 3MIHUTK TOMOSOrito CBITY,
6anaHC pecypciB abo po3TallyBaHHA BaXXNMBUX OO'ekTiB. Y pe3ynbTaTi cTapi
36epeXeHHa MOXKyTb MnepecTaTu KOPEeKTHO npautoBaTW, a TecTyBasbHUKMK
OTPUMYIOTb PIi3HI  pe3ynbTaTu Onda cueHapiiB, aKki dopManbHO Manm 6yTu
oOHaKoBMMMK. TOMyY NpouenypHy reHepaLito OoUiNIbHO po3rnagaTtv He aK PasoBUM
ANropuUTM, a 9K BiOTBOPIOBaHMM KOHBEEP i3 KOHTPOTIbOBaHWMM BXOdaMK, BEPCIiAMU
Ta NpaBuIaMmM CyMICHOCTI [4].

OKpeMmm pr3mMK NOB'A3aHMM i3 nodiamMm y rpi. KLU0 Norika nogin XOpCTKOo
3anmcaHa y Kofi, KoXKHa 3MiHa TeKCTy, YMOB crnpaLoBaHHA abo HacnigkiB BMMarae
BTPYYaHHSA Yy MpOrpamMHy 4acTuHy. Lle crnoBinbHioe iTepauii, NigBMLLYE PU3UK
perpecin i pobuTb HAaMOBHEHHA FPU 3aNeXXHUM Bif NPOorpaMicta HaBiTb TOAi, KONU
3MIHWN CTOCYIOTbCA NuLLE KOHTeHTY. lMepeHeceHHa noain y JSON po3B’a3ye Lo
npobnemy nuiie 4acTkoBo, 60 y AaHUX MOXYTb 3'9BAATUCA MOMWUAKU: BIOCYTHI
ineHTUdIKaTopW, HENPaBUbHI TUMK, HEOOCHKHI FiNKMN, KOHGNIKTHI Hacnigku abo
MOCUMaHHSA Ha HeiCHYIoYI perioHMn.
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MeToto pobOoTM € OoMnuUC MPakKTUYHOI apxiTekTypu gna Unity-cTpaTerii, aka
3abe3nedye BIOTBOpPIOBaHY reHepauilo KapTu 3a seed, cTabinbHy poboTy
36epeXkeHb Micna 3MiHW reHepaTopa Ta 6e3neyHy CUCTEMY MOAIN, Y AKi KOHTEeHT
onumcyeTtbca y JSON, a MOro KOpeKTHICTb MepeBipAeTbCH A0 3aMyCKy rpu.

OCHOBHUM MaTepian. 3anporoHoBaHa apXiTekTypa rpyHTYETbCA Ha YiTKOMY
PO3MOiMTeEHHI TPbOX LWapiB: reHepauii, CUMYMAALIMHOIO CTaHy Ta KOHTeHTy. Llap
reHepalii CTBOpHOE NMOYaTKOBUI OMKMC CBITY Ha OCHOBI seed, Bepcii reHepaTopa Ta
3adikcoBaHoi KOHIrypadlii. PeaynbtaTtoM Mae 6yTW He TiNbKKM Bi3yasbHa KapTa, a
CTPYKTYypoBaHuM world descriptor: KniTnHM abo Tannu, perioHun, 3B’ a3Kn MixK HUMU,
MOYaTKOBI aTPUBYTU TEPUTOPIN, TOUKM iHTEpPEeCy Ta iHLII HE3MiIHHI eneMeHTU CBITY.

LLlap cuMmynauinHoro ctaHy 36epirae nuwie Ti gaHi, gKi 3MiHIOKTbCA Mig, Yac
MPOXOOXKEeHHS: BMAaCHWMKaA perioHy, piBeHb PO3BUTKY, CTabiNbHICTb, BM/IMB, 3HAYEHHSA
pecypciB, TanMepun nepesapagkm Oi, akTMBHI Npanopu MNoain i CTaH CIoOXXeTHOI
MocnigoBHOCTI. TakMM Miaxio 3MeHLWYE KPUXKICTb 36epeweHb, 60 y dann He
noTpibHO Oy6ntoBaTK BCO KapTy. He3MiHHI gaHi 6epyTbea 3 world descriptor, a
3MiHHI HaKNa4aTbCA MOBEPX HbOMO Mif Yac 3aBaHTaXKEHHS.

LLlap KOHTeHTY Bianoeigac 3a nogii. KoxkHa noaia onucyetbea y JISON aK 06’ekT
3i CcTabinbHUM ioeHTUdIKAaTOPOM, yMOBaMM 3anycky, BapiaHTaMu BUGOPY Ta
HacnigKaMun. YMOBUM MOXYTb NePEeBIpPATV NapaMeTpU PerioHy, 3HaYeHHS pecypcCiB,
MPUHANEXHICTb TepuTopii, aKTMBHICTb cooldown, HadaBHICTb abo BiOCYTHICTb
npanopiB. Hacnigkm Nnodin He MICTATb OKPEMOTro Koay, a 3a4at0TbCs AK Mepenik 3MiH
CTaHy, 9Ki BUKOHYE CcTabinbHUM iHTepnpeTaTop y Unity. Taka Mogenb Bignoeigae
3arasbHiM NOrilUi BiOOKPEMNEHHS OAaHWX Big MOBELiIHKM Ta 3MEHLUYE 3aNeXHIiCTb
KOHTEHTY Big KoMningau,ii [2].

BioTBOptoBaHICTb 3abe3neuyeTbca AMCLUMMIIHOK POBOTU 3 BUMAAKOBICTHO. YCi
BMMaAKOBI PilLEHHSA MatoTb MOXOAUTM 3 OQHOIrO KOHTPOTbOBAHOIO AyXepena abo 3
iepapxii oeTepMiHOBaHMX NiANOTOKIB, @ HE 3 HEABHUX BUKMKIB pyLUia. [1o BXigHMX
JaHUX reHepaLllii 060B'A3KOBO HanexaTb seed, ineHTUdIKaTop Bepcii reHepaTopa Ta
snapshot KoHoIrypauii. 9KLWo Ui gaHi 0OgHaKoBI, reHepaTop NMNOBUHEH CTBOPIOBATU
oaoHakoBMM world descriptor. Lle gae 3Mory noBTOptoBaTU MOMUIIKK, 3amyCKaTu
CTaTUCTUYHI TeCTM GanaHcy Ta MOPIBHIOBATU 3MiHM Yy reHepaTopi He Ha OKOo, a Yepes
KOHTPOTbOBaHI Habopw BXiOHUX OaHUX.

Ona nigTpMMKM PO3BUTKY MPOEKTY BBOOUTLCA BEPCIOHYBAaHHSA reHepaTopa.
KoykHe 36epeyeHHS MOBUHHO MICTUTM iHdopMaLito Mpo Bepcito reHepaTopa Ta
KOH®Irypauito, 3 aKkMMmM Byno CTBOPEHO CBIT. MOXNKMBI OBi MpaKTU4YHI cTpaTerii
CyMicHOCTI. MepLlua cTpaTeria nonarac y npuvB'a3yBaHHI CTaporo 36epexkeHHs Oo
CTapoi NnoBefdiHKM reHepaTopa. [pyra cTpaTteria nepenbadac aBHiI Mirpauii, Konu
world descriptor abo cMMyNALUIMHMIA CTaH OHOB/TIOKOTbCA 00 HOBOI cxeMu. B 060x
BMMaAKaX FOMIOBHMM MPUHLMMN OAHAKOBUIN: OHOBNEHHS FPU HE MOBMHHO HEMOMITHO
3MIiHIOBATM KapTy Mif y>Ke iICHYOUYUM MPOXOOXEHHAM.
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Y Unity poboumn npouec OOUiNbHO oOpraHilyBaTu noeTanHo. CrnoyaTtky
3aBaHTaXKytoTbca KoHIrypauii Ta JISON-banmnm nogin. dani reHepaTop CTBOPHOE
abo BioHoBMtoe world descriptor. lMicna UbOro 3aBaHTAXKYETbCA CUMYNALIMHUMN
CTaH, AKMIN HaKNagaETbCAa Ha OMMC CBiTy 6e3 MOBTOPHOI reHepauii 3MIHHMX OaHUX.
e micna uboro cucTteMa nepeBipae YMOBU MOAiN | MPOMOHYE rpaBLEeBi AOCTYMHI
BapiaHTW. TakM NOPSAAOK 3MEeHLUYE 3MillyBaHHSA BiAMoOBigaNbHOCTEN | OO3BONSAE
LWBMAKO BM3HA4aTK, A€ BUHUKA NMOMWIKA: Y reHepauii, y cTaHi rpm abo y gaHux
nogimn.

Ockinbkn JSON-mogii 3anmatoTbCH MOTEHUIMHMM OyKepeqioM MOMUIIOK, Y
KOHBe€Epi NoTpibeH okpeMuin LWap Banigauii. Ha 6a3oBoMy piBHI BiH MepeBipsae
cxeMy [OaHux: OOOB'A3KOBI Monsg, TUMKW, [Aiana3oHWM 3HadeHb, YHIKaNbHICTb
ineHTndikaTopiB. Ha piBHI LINICHOCTI MepeBipATbCa MOCUMIAHHA Ha PErioHMU,
aTpmbyTKn, pecypcu, Npanopmn Ta TMNK Hacnigkie. Ha noriyHoMy piBHI BUABNAKOTLCA
CYMepeyHOCTi: HeMOXNMBiI KoMOiHaLii yMoB, Big'eMHi cooldown, rinku 6e3
HacnioKiB, HeOOCAXHi BapiaHTV BMOOPY abo KOHOMIKTHI 3MiHWM OOHOro M TOro
caMoro napameTpa.

[JopgaTkoBO OO  CTATMYHOI rnepeBipKK BapTO BMKOPUCTOBYBaTU
aBTOMaATM30BaHi dry-run TecTu. Y TaKux TecTax pyLWin cTBoploe Habip
penpeseHTaTUBHMX CTaHIB FpuK, NepeBipde cnpautoBaHHA MOLIN | BUKOHYE iXHI
Hacnigky y sandbox-pexxumi. Lle go3songe 3HanTM NoMUnkKu, aKki popmasibHO He
nopyLytoTb cxeMy JSON, ane namMatoTb rpy nif Yac BUKOHaHHSA. [NoaibHa npakTuKa
HabNMKae CUCTEMY KOHTEHTY A0 3BMYAMHOIro TeCTOBAHOIro MPOrpaMHoOro Moayns,
WO BiAMNOBIAA€ 3aranbHUM MPUMHLMAAM apXiTEKTYPHOI KepOBaHOCTI CKMNaOHMX
cuctem [1].

3anponoHoBaHa apXiTeKTypa TaKoXX KOpKMCHa ana 6anaHcyBaHHA. PO3po6HMK
MOXKe 3reHepyBaTW 6GaraTo CBIiTiB i3 Pi3HUMUK seed, BUMIPATM pPO3Moain perioHis,
cepenHto KiNbKIiCTb cyciaiB, OOCTYMHICTb KAOYOBMX TOYOK, 4acToTy Modin Ta
Hacnigky pilleHb. AKLWO reHepalia geTepMiHOBaHa, Taki eKCrnepuMeHTU MOXKHa
MOBTOPIOBATK MicNa 3MiH | MOpiBHIOBATU pe3ynbTaTh. be3 Lboro 6GanaHcyBaHHA
CMMPAETbCA Ha CYyO'€EKTUBHY OLLIHKY KiNTbKOX BWMaAKOBMX 3aryckiB i He [gae
OOCTaTHbOI NiACTaBWM AN4 NOPIBHAHHSA 3MiH MiXXK BEpCiAMUK reHepaTopa.

[lna cTpaTerii 3 perioHaMu, pecypcaMm Ta NOAIAMKM TaKa CTPYKTYPa AA€ YiTKy
MeXy MK KOOOM i KOHTeHTOM. Kon BigmoBiga€e 3a reHepalito, iHTepnpeTauito
npaBun, 36epeXkeHHs, nepeBipKy Ta BMKOHaHHA Hacnigkie. JSON BignoBigac 3a
daKTMYHe HaMoOBHEHHS: 9Ki MoAdii iICHYOTb, KONWM BOHM 3'aBNAAKOTLCH, 9Ki BapiaHTU
OTPUMYE rpaBeLlb i K BOHW 3MIiHIOKOTb CTaH CBIiTY. Lle pobuTb cucteMy NpmaaTHOK
A9 NMOCTYMNOBOro pPo3LMNpPeHHs 6e3 pyMmHyBaHHSA ByXe CTBOPEHOI TOTiKW.

BuUcHOBKW. lNpouenypHa reHepalia KapTv y CTpaTeriyHMx irpax moBWHHA
OyayBaTUCS 9K IHXXeHEepPHWM KOHBEEP i3 BiATBOPIOBAHMMM BXOOaMU, a He aK Habip
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BMMNaOKOBUX Mpouenyp. [Ang uboro noTpibHo 36epiratn seed, Bepcito reHepaTopa
Ta snapshot KoHdIrypauii, a BMNagKoOBICTb KOHTPOMOBATK Yepe3 aeTepMiHOBaHe
okepeno. CTabinbHICTb 36eperkeHb 3abe3medyeTbca BEPCiOHYBaHHAM reHepaTopa,
MPUB'A3YBAaHHAM CTapUxX MPOXOO4XKeHb A0 MOTPibHOI MmoBefdiHKM abo ABHUMM
Mirpauiamu.

BuHeceHHa nogin y JSON nigaBMLLyE LWBWAOKICTb iTepauin i [o3Bonge
PO3LMPIOBATU KOHTEHT 6€3 MOCTiMHOI 3MiHK Kofy. MNpoTe Taka MHy4YKiCTb Ma€ CeHC
Ve 3a HagBHOCTI BanigaLlii, mepeBipKM MNOCWMaHb, NIOMYHOro KOHTPOMK Ta
aBTOMaTM30BaHMX dry-run TecTiB. Po3fineHHa reHepalii, CUMyNAauUiMHOro CtaHy i
JSON-KOHTEHTY 3MEeHLLYE BapTIiCTb HaNnaroayXeHHs, NigBuLLYE HadiMHICTb GanaHcy
Ta pobuTb Unity-NpoeKT roToBiLMM 00 OOBroTPMBaAsIoi pO3pooKM.
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PO3POBKA MOBIJTbHOIO 3ACTOCYHKY 3 METOIO
PO3BUTKY HABNYOK WWBUOKICHOIO YNTAHHA 9K
3ACIB NIABULLEHHSA KOrHITUBHUX 30IEHOCTEU

Tanax Bnaaucnae Onerosuy’
HaykoBui KepiBHUK: MuTueBa Onbra CepriiBHa?

1. 3006yBay BULLOI OCBITU daKynbTeTy iHPOpPMaTUKM
XapKIBCbKUT HaLlioHalbHuE YHIBepcuTeT PanioeiekTooHikm, YKPAIHA
ORCID ID: 0009-0001-8369-038X

2. OoLEeHT Kadenpu colianbHUX Ta lYMaHITapHUX HayK
XapKIBCbKUVT HaLlioHaibHue YHIBepcuTeT PanioeiekTooHikm, YKPAIHA
ORCID ID: 0000-0002-3398-2982

YMiHHA 4YMTaTK € OQHOIO 3 HebaraTbox HAaBMYOK, AKICTb OBOMOAIHHA AKOKO B
OVNTUHCTBI BU3HAYa€E TPAEKTOPIKD BCbOIrO NOAAMbLLOINO iIHTENEKTYAIbHOMO PO3BUTKY
MoaMHW. YUTaHHS € IHCTPYMEHTOM, Yepe3 KM AUTUHA OTPUMYE A0CTyN A0 Oyab-
AKMX 3HAHb. PiBEHb YMTALbKOI KOMMNETEHTHOCTI, AOCATHYTUN OUTUHCTBI, HanpsaMy
KOpestoe 3 YCMNILLIHICTIO B YHIBEPCUTETI, PIBHEM KPUTUYHOIO MUCEHHS | 30aTHICTIO
00 HaBYaHHSA BMPOOOBX YCbOrO XXUTTSA.

MNepnarorika BMLLOI LLKONW Aefani vYacTille 3BepTaETbCa A0 NpobneMm «BXigHOi
KOMMETEHTHOCTI» CTyAeHTIB — dyHOaAMeHTy, 3 aKMM abiTypieHT npuxoauTb OO0
yHiBepcuteTy [1]. JocnigXXeHHA MoKa3ytoTb, WO CTyOeHTU, 9Ki 6arato 4mTanum B
OUTUHCTBI Ta MigniTKOBOMY BiLli, AEMOHCTPYIOTb BULLY aKageMiyHy YCHILHICTb.
TaKUM YMHOM YMTaLbKi HABUYKKM HAaNPaMy BMNIMBaKOTb Ha AKICTb OTPMMAaHHSA OCBITU.

BaknmBMM MneparoriyHMM acnekTtoM € 3anydyeHHs 6aTbkiB. Came ciMenHe
cepenoBuLLE BU3HAYAE, UM CTaHE YMTaHHSA a9 AUTUHM MOBCAKOEHHOK 3BMYKOIO Ta
>XepenoMm Mi3HaHHA. Pa3oM 3 TUM cydacHi UMdpPOoBI IHCTPYMEHTH, 30KpeMa
TexHoMNorii  aBTOMaTUM4YHOro PO3Mi3HaBaHHA MOB/EHHS, BiOKPUBAKOTb HOBI
MOXXTMBOCTI ANS 06'EKTUBHOIO BUMIipPIOBaHHA Ta BIACTEXEHHA YMTALbKMX HAaBUYOK
ONTUHWN.

HenpoHayKoBi OOCNIOYKEHHA OEMOHCTPYIKOTb, WO perynapHe 4uTaHHA B
ONTAYOMY BiUi CTUMYNOE HOPMYBaHHA HEMPOHHMX 3B'A3KIB Yy OiNIAHKaX MO3KY,
BiAMOBIAANbHMX 32 MOBY, yBary, Mam'aTb i abCTpaKTHe MUCAEHHSA [2].
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YuTaHHA XyO0>XKHbOI NiTepaTypu pPO3BMBAE eMMaTIto Ta COoLiaNbHMM iHTENEKT.
[Jocnig>eHHAa BCTaHOBUAWU, WO YMTAHHA CKAAOHOI XyOOXHbOI Mpo3M NigBULLYE
MOKA3HUKM PO3YMIHHA MCUXIYHMX CTAHIB IHLWMX JTI0OEN, LLO € KPUTUYHO BaXKTMBOLO
KOMMETEHTHICTIO | ON9 HaB4YaHHA, | Anga noganblioi npodecinHoi gianbHocTi [3].
PeryngpHe 4MTaHHA TaKoXX GOPMYE CTiIMKY AOBIbHY yBary — HaBW4KYy, WO CTa€
aenani 6inbl 0ediuMTHOK B enoxy cMapThOHIB i coLianbHUX MepeX.

Sullivan A. Ta Brown M, BigcTexkytoun noHag 6 000 oci6 npoTarom 16 pokiB.,
BCTAHOBWW, WO YUTAHHSA KHUT Y OUTUHCTBI MPSAMO MOB'A3aHE 3 BULLMM PIBHEM
iHTeneKTy y gopocnomy Biui [4]. JaHi OECP nigTBepaKytoTb MPSAMY 3a51EXKHICTb MiXK
PIBHEM MPAMOTHOCTI Ta Kap'€PHMM 3POCTaHHAM Y 33 KpaiHax [5]. YMIHHSA HaB4YaTMCA
i KPUTUYHE MUCNeHHA € Hambinblw 3aTpebyBaHMMKW AKOCTAMU  cepefn
poboToaaBLiB, i 06MABI BOHU CMMPAKOTbCA Ha YMTaLbKi HABUYKKM, CHOOPMOBAHI LLEe B
OUTUHCTBI

BaTbKiBCbKa 3any4yeHiCTb € OOHWMM i3 HAMMOTYXHILUMX YMHHUKIB PO3BUTKY
YMTALbKUX HABNYOK OANTUHM, BINbLUMNM, HiXK TUM LUKOJIN YK COLLiaNIbHO-€KOHOMIYHW M
cTaTyc ciM'i [6]. Y WKiNbHOMY i MNigNiTKOBOMY Bili 6aTbKiBCbKa POSfib BMKOHYE
OpraHisauito YMTalLbKOIro cepeaoBuMLLA Ta KOHTPOSb MPaKTUKW.

Cy4acHi 6aTbkM CTUKatOTbCA 3 Mpobnemoto, K ePeKTUBHO BIiOCTEXKYyBaTU
YNTAHHS OUTUHU | NEPEBIPATU PO3YMIHHSA MPOYMNTAHOIO B YMOBaAX KOHKYpPeHLUil 3i
cMapTdoHaMKM Ta BigeoirpaMmm? MobinbHUM 3aCTOCYHOK 3  Moaennto «baTbKo —
ONTWHa» 30aTHUM OpraHivyHO BNMCATUCh Y CiIMeMHY MedaroridyHy B3aEMogito.

MNeparoriyHa MofeNb 3aCTOCYHKY peanisye TpW KMo4YoBi B3aeEMOAIii: 6aTbKO
npuv3Hadae TeKCT ON9 4YUTaHHSA, OUTUHA YUTaE M MPOXOAUTb TecT, ©6aTbKo
nepernagace pe3ynbTaTu. ABTOMATMYHA reHepalia TecTiB 3acobaMum BennKnx
MOBHMX Moaenen GopMye 3anmTaHHSE NO MPOYMTAHOMY TeKCTY. CUCTeMM Haropog, i
OOCArHeHb NIATPUMYIOTb BHYTPRILLHIKO MOTUBALIKO AUTUHW 00 PEryNapHOI YNTALbKOI
MPaKTUKMN.

LLIBMOKICTb YMTAHHA BrofioC € OOHUM i3 KTIOYOBMX MOKA3HUKIB YMTALbKOI
KOMMEeTEeHTHOCTI. TpagMLUiMHO ii BUMipOBaHHA BUMarano NpuUCcyTHOCTI BUMTeENa abo
6aTbKa, AKMM diKCyBaB KiNbKiCTb MPaBUbHO MPOYUTaHUX cNiB 3a XBUNKUHY (WPM).
TakuM Nigxia € TPYAOMICTKUM | HE3O4aTHUM 3a6e3MeUnT perynapHMiM MOHITOPUHT.

TexHonorii  aBTOMATMYHOroO  pPO3Mi3HaBaHHA  MOBMEHHA  O03BONAKOTb
aBTOMaTM3yBaTW Len npouec. CnMcTteMa CaMOCTIMHO iKCye, 9Ki cnoBa OUTUMHA
npouymTana KOPEeKTHO, i OBYMCIIOE LWBUAOKICTb. KNOYOBOK MepeBarotd € TaKoX
MOXX/MBICTb OETEKTYBAHHA MOMUIOK YMTAHHA, WO Hagae 6aTbKaM i megaroram
6inbll AeTanbHy KapTUHY HaBUYOK OUTUHU MOPIBHAHO 3 MPOCTUM MigpPaxyHKOM
WPM.

OCKIiNIbKM  TEKCT, ¢9KMM 4YUTaE AOUTWMHA, € 3a3ganerigb  BiooMUM,
BMKopucToByeTbca MeTod Guided Decoding [7] — moaudikalia aBToperpecinHoi
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reHepauii, WO 3Millye po3noadin MMOBIPHOCTEM TOKeEHIB y OiKk o4ikyBaHOI
nocnigoBHocTi (1).

logits'(v,t) = logits(v,t) + B - w(v,t) m

4ge:
B — ue rnapamerp 3MiLeHHS (bias),
w(v, t) — BaroBa @yHKL|IST H3 OCHOBI KOB3HOIO BIKHA.

MonepenHi OocnioaXeHHA 3 MopiBHAHHA Moaenen Moonshine Tiny UK Ta
Whisper Tiny Ha yKpaiHCbKOMOBHOMY MaTepiani mokasanu, WO ONTUMalbHUM €
AianasoH B = 5-10, npu akoMmy WER (Word Error Rate) 3HmKyeTbcsa 3 16,1% 00 12,5%,
a RTF (Real-Time Factor) 3anmuaerbca B Mexkax 0,17, Lo NiaTBepOXKyE NpUOaTHICTb
mMoneni ona poboTM B peanbHOMY Yaci. 3HaueHHs B = 20 paKTUYHO 3MyLLYE MOAes b
BiATBOPKOBATU €TAaNIOHHMW TEKCT | YHEMOXKITUBIOE BUABNEHHSA MOMMNIOK YMTAHHS,
Toai Ak B = 5-10 3abe3neuye OMNTUMANbHUM KOMMPOMIC MK TOYHICTIO
PO3Mi3HAaBaHHA Ta 30aTHICTIO 4O OeTEKTYBaHHSA BiOXUEHD.

[na 3acTocyHky obpaHo Moaenb Moonshine Tiny UK [8] — crneuianizoBaHy
ASR-Mogenb g9 yKpaiHCbkKOi MOBM 3 27 MAH MapaMeTpiB. [lMOpiBHAHO 3
MynbTUMoBHUM Whisper Tiny [9] (39 MNH mapaMeTpiB) BOHa Ma€ BULLY 6a30BYy
AKICTb pO3Mi3HaBaHHA yKpaiHCcbKoi MoBM (WER 16,1% npoTtn 75,0% y KIacM4YHOMY
PEXMMI), MEHLINN PO3MIp i BULLY edPeKTUBHICTb PO3ropTaHHA Ha MOOGINbHUX
MPUCTPOSAX 3 0OOMEXXEHVMU 0OBUYUCTIIOBANbHUMIK pecypcaMm. KOMMNaKTHICTb Moaeni
3abe3neuye MOXKIMBICTb POBOTM Be3nocepeqHbO Ha MPUCTPOI, WO € KPUTUYHO
BaXXMBWMM 0719 MPUBATHOCTI AAHMX Ta 3MEHLUEHHS 3aTPUMOK.

3a pe3ynbTataMn ASR-06p06KM 3aCTOCYHOK POPMYE TaKi MOKA3HUMKM:

- WPM (cnoBa Ha XBUAMHY) — KifTbKICTb KOPEKTHO pO3ni3HaHMX CNiB, MoAisieHa
Ha TPMBANICTb CeCii YATaHHS;

— BIOCOTOK MpaBWU/IbHO MPOYUTAHMX CAiB — BiAHOLWEHHS KOPEKTHUX CAiB A0
3arafibHoOI KiNIbKOCTI CMiB Y TEKCTI;

— CMWCOK MOMWMOK UYMUTAHHA — CMOBa, PO3Mi3HaHI MOOEeNMto iHaKLWe, HK
€TaNlOHHWM TEKCT, 3 MO3HAYKOIO TUMY MOMUIIKM (MPOMYCK, 3aMiHa, CNOTBOPEHHS);

Ll paHi BipobGpakatoTbCcs Yy 6aTbKiBCbKOMY aKayHTi Yy CTPYKTYypOBaHOMY
BUIMIAAI, 0O3BONAOYM 6aTbkaM YK MegaroraM ouiHioBaTKM mporpec AuTuHKM 6e3
HeobXiOHOCTI OCOBUMCTOI MPUCYTHOCTI Mig Yac KOXXHOIO YMTAHHS.

BUCHOBKW. HaBUYKM YNTaHHA, CPOPMOBaHi B AMTAYOMY Ta NiAJITKOBOMY BiLl,
€ OOHMM i3 HAMMOTYXKHILUMX MPEeOMKTOPIB KOMHITMBHOMO PO3BUTKY, aKageMIiyHOoI
YCMILHOCTI Ta NpodecinHmMX pe3ynbTaTiB y OOPOCOMY XUTTI. BoHM 6e3nocepenHbo
BMIMBAIOTb Ha FKICTb 3aCBOEHHSA 3HAHb Yy BULLIM LWKOMI, PO3BUTOK KPUTUYHOIO
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MUCMIEHHA Ta FOTOBHICTb OO HaBYaHHA BMPOOOBX YCbOro »XWUTTA. baTbkiBCbka
3any4yeHicTb € 4oOBeAeHMM NefaroriyHUM YUHHUKOM PO3BUTKY YMTALLbKMX HAaBUYOK
i 3araNlbHOrO KOMHITUBHOIO MOTEHLUiany AUTUHW.

MoGBiNbHMI 3aCTOCYHOK Ha 6a3i Mogeni «6aTbKo - AUTUHA» 3 aBTOMaTUYHUM
BMMIPIOBaHHAM LWBUOKOCTI 4YUTaHHA Brosioc 3acobamMm ASR € edeKTVBHUM
IHCTPYMEHTOM AN MIATPUMKM Ta 06'EKTUBHOIO MOHITOPUHIY YMTALLbKOIO PO3BUTKY
ANTUHK. 3acTocyBaHHA MeToay Guided Decoding 3 mogennto Moonshine Tiny UK i3
napameTpoM B = 5-10 3abe3neuye onTUManbHMM GanaHC MiXK TOYHICTIO MigPaxyHKY
MPOYUTAHUX CMIB | 30ATHICTIO BUABNATM MOMUIKM YMTAHHS, 36epiratoum Npu LboMy
RTF <1 - npuaaTHICTb 0 po60TM Ha MOBINbHOMY MPUCTPOI B peanibHOMY Yaci.

PO3BUTOK OMUTAYOro YMTaHHA — L& IHBECTULIA, gKa NOBEPTAETLCA MPOTArOM
YCbOrO IOACLKOrO YUTTA: B YHIBEPCUTETCbKIN ayanTopii, Ha pobodoMy Micli i B
OCOBUCTICHOMY 3pPOCTaHHI. BnpoBamkeHHa OOCTYMHUX LUMPPOBUMX IHCTPYMEHTIB,
WO MOEQHYOTb MedaroriyHy Moaefb 3anydeHoro 6aTbKiBCTBA 3 CyYacCHMMMU
TEXHOMOrAMM PO3Ni3HaBaHHA MOBMIEHHA, € aKTyallbHMM 3aBAAHHAM MegarorivyHoi
HayKW i MPaKTUKWN.
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Introduction. Modern infocommmunication systems still rely mainly on static
authentication methods such as passwords, PINs, and hardware tokens. Although
these mechanisms are simple and widely used, they are vulnerable to brute-force
attacks, phishing, credential stuffing, shoulder surfing, and credential theft. Once
valid credentials are compromised, the system usually cannot verify whether the
active user is legitimate, which creates a serious security gap in cloud-based and
distributed environments.

Behavioural biometrics provides an additional layer of protection by
continuously and transparently monitoring user behaviour during a session.
Keystroke dynamics is especially promising because it does not require special
hardware, can be easily integrated into existing systems, and reflects individual
typing patterns.

However, model performance depends on datasets, typing conditions, and
text type. Classical models are efficient but may miss complex patterns, while deep
learning requires more data and resources. This paper reviews keystroke
authentication methods, proposes a hybrid RF+CNN architecture, and presents the
KeyAuth prototype.

Related work. The study of keystroke dynamics as a behavioural biometric
modality began with the work of Joyce and Gupta, who demonstrated that inter-
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key latency patterns can be used as distinctive identity indicators. Their research
showed that individual typing rhythm is sufficiently stable within one user and
different across users, which created the basis for later studies in keystroke-based
authentication [4].

Monrose and Rubin further systematised this research area by defining the
main timing features used in keystroke dynamics, including dwell time, flight time,
and down-down intervals. They also introduced important evaluation concepts
such as False Acceptance Rate, False Rejection Rate, and Equal Error Rate, which
remain standard metrics for comparing biometric authentication systems [4].

Later studies expanded the field toward mobile and continuous
authentication. Mahfouz, Mahmoud, and Eldin reviewed behavioural biometric
authentication on smartphones and identified keystroke dynamics and touch
gestures as key modalities. They also highlighted an important methodological
problem: the lack of unified datasets and evaluation protocols makes direct
comparison between studies difficult [3].

Baig and Eskeland focused specifically on continuous authentication. They
emphasised that this approach differs from one-time login authentication because
it continuously updates confidence in the user’'s identity during the session. Their
survey also showed that LSTM models are promising for temporal keystroke
seguences, while Random Forest remains effective for feature-vector classification
1.

Empirical studies confirmed the strong performance of ensemble methods.
Ali and Elrefaei compared Random Forest with several machine learning
algorithms and reported that Random Forest achieved the highest accuracy on
public keystroke datasets, outperforming k-NN, SVM, and decision trees [2]. Wang
and Hou later improved this approach by combining Random Forest with SMOTE
to address class imbalance in authentication datasets [5].

Recent works have also explored deep learning. Ali, A. M., & Elrefaei, L. A
showed that CNN-based models can extract informative timing patterns from
keystroke matrices and improve performance in fixed-text scenarios [7]. Arsh et al.
demonstrated that no single model is optimal across all metrics: Random Forest
performswell in reducing FAR and EER, while CNN models are effective in reducing
FRR. This supports the idea of hybrid RF+CNN architectures for continuous
authentication [6].

System Architecture and Feature Engineering.

The authentication system captures raw keystroke events via the pynput
library and extracts a three-dimensional temporal feature vector per keystroke pair.
Three primary features are computed:
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— Hold Time (HT): the interval between key-press and key-release events for a
single key, defined as HT; = t;clease — tipress

— Flight Time (FT): the latency between the release of key i and the press of
key i + 1, defined as FTijvq = ti+1,press — lirelease

— Down-Down Time (DD): the interval between two consecutive key-press
events, defined as DD; 1 = tiy1press — tipress

These three features collectively characterise an individual's typing rhythm
with high discriminability while remaining computationally inexpensive to
compute in real time. Feature vectors are collected over sliding windows of 50-200
keystrokes, normalised to zero mean and unit variance, and stored in an AES-256
encrypted local database.

The hybrid model combines two complementary classifiers at the decision
level:

— Random Forest (RF) operates on the engineered feature vector (HT, FT, DD
statistics aggregated per window), exploiting the structured, low-dimensional
representation of typing rhythm. RF outputs a class probability score reflecting the
confidence that the current typing sample belongs to the enrolled user.

— Convolutional Neural Network (CNN) receives the raw temporal sequence
of keystroke events reshaped into a 2D transition matrix, enabling automatic
extraction of higher-order temyporal patterns that are not captured by the scalar
feature statistics.

The final authentication decision is computed by a weighted combination of
the RF and CNN posterior probability scores. When the combined score falls below
an adaptive threshold, the session is flagged as anomalous and the system triggers
a step-up authentication challenge.

Experimental Results. The proposed hybrid RF+CNN architecture achieved
an Accuracy of 0.88,a FAR of 0.14, an FRR of 0.11,and an EER of 0.11 on the prototype
evaluation dataset. Although standalone Random Forest models reported higher
accuracy on standard benchmark datasets, approximately 0.93-0.9355, those
results were obtained mainly under controlled fixed-text conditions and on
balanced datasets. In contrast, the prototype was evaluated in a more demanding
continuous authentication scenario, where the system had to process session-long
typing streams with natural variations in user behaviour.

The obtained FRR of 0.1 is significantly lower than the standalone CNN result
of 0.33. This confirms the assumption that the Random Forest component
improves stability and reduces false rejection of legitimate users under variable
typing conditions. At the same time, the hybrid model preserves the
representational advantages of CNN-based feature extraction, which helps capture
more complex temporal patterns in keystroke behaviour [6].
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The EER of 0.11 also demonstrates the advantage of the hybrid approach. It
improves upon both the standalone CNN, which produced an EER of 0.24, and the
standalone Random Forest, which produced an EER of 0.18. This indicates that
combining ensemble learning with deep learning at the decision level provides
better balance between security and usability than either model alone. The result
is consistent with prior studies showing that hybrid models are effective for
imbalanced and real-world authentication tasks [5].

Conclusion. This paper presented a review of machine learning methods for
keystroke dynamics-based continuous authentication and introduced a hybrid
RF+CNN software module evaluated in a prototype deployment. The literature
review across seven foundational and recent works confirmed that no single
classifier achieves optimal performance across all evaluation criteria, and that
hybrid architectures combining ensemble and deep learning components
represent the current state of the art for continuous authentication. The proposed
system demonstrated an EER of 0.11 and an FRR of O.11 in continuous mode,
outperforming standalone Random Forest and CNN baselines under session-long
authentication conditions.[6][5]
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HeiHepuianbHi cuctemMm  BigNiKy, 3 PIi3HWMM CTyneHeM [OeTallibHOCTI,
PO3rNAgaThCa Ta BUKOPUCTOBYIOTbBCA MPAKTUYHO Yy BCIX NigpyYHMKax Ta
MocCiBHMKaX 3 Kypcy 3aranbHoi ¢isunku. Hanpwuknag, y po6oti [1] BignoBigHUI
MaTepian BUKMaOAeHUM y Hambinblw nonyndapHoMy Burnagi. Hambinbw cTtporo
MaTepian no gaHin TeMi BUKNageHuin y poboTi [2], ane BUKNageHM MaTtepian He
MiAKPINIeHMM OOCTaTHbOM KiNbKICTIO MPUKNAAiB MOro 3actocyBaHHA. PoboTta [3]
MICTUTb BENMKY KINbKICTb MNPUKIaAiB 3acTOCyBaHHA MaTepiany OaHoi TeMun y
NPUKNagHWX Ta GyHOAMeHTanbHMX AOCAIOXEHHSX, afle PO3MIilleHI BOHU Y PI3HMX
po34ifax nigpydYHuka. BigcyTHICTb €amHoro, pauioHanbHOro nigxogy Ao
BMK/TaOeHHA TeMn «HeiHepuianbHi cucTteMM BIigniky» Yy MOiOpyYHUKaxX 3 Kypcy
3aranbHOi i3k 0OYMOBMIOE aKTyanbHICTb AaHOI pPoboTu. MeTok poboTn €
cucTeMaTM3alisa Ta y3aranbHEHHS TEOPETUYHOro MaTtepiany Mo HeiHepuianbHUX
cMcTeMax BiANiKy Ta MpuKIagax ix 3aCToCcyBaHHA.

B aKocCTi ogHOro 3 HaMMNPOCTILWMX MPUKIAAIB 3aCTOCYBaHHA HeiHepLianbHMX
CUCTEM BigliKy PO3rnaHyTUIN BNMB ob6epTanbHOro pyxy 3emsi Ha Bary Tina. Hexan

. . . . S '
Tino, Macoto M | nexnTb Ha MOBEPXHI 3eMi. Y pyxXoMin CcUCTEMI BiaiKy K , AKa
obepTaeTbCca HABKOMNO oOcCi obepTaHHA 3eMni 3 KyTOBOK WBMAKICTIO @), wWo
JOPIBHIOE KYTOBIN LUBWAKOCTI obepTaHHA 3eMi, TiNno i 3eMna HepyxoMi. OCKiNbKM

. . S . . .
TiNO HepyxoMe BiAHOCHO CUCTEMI BIAMIKY K" KyTOBa WBWAOKICTb (M MOCTiNHa, TO
TaHreHLuianbHa cuna iHepuii i cnna Kopionicy AopiBHIOKTbL HY/MtO. ToAi Ha Tifo, OKpiM
CUNU TXKIHHG, Byae OiaTu TinbKK BioLeHTpoBa cuna (puc. 1).
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Puc 1. Cunw, aKi AiloTb Ha Tino B HeiHepuianbHi cucTeMi Bianiky

FeorpadiyHa WKMPOTa TOUKMU MOBEPXHI 3eMni nosHadeHa vepes @, pagiyc

3eMni No3Ha4veHo Yepes ¥, CKIaaoBa padiyc-BeKTopa Tina, nepneHankyndapHa go

Q) , No3Ha4veHa Yyepes R . Bignocre smenwenns saru Tina Y pnopiBHIoE:

o'r) o'
y=1— [1+ e —2? cos’ @

BUCHOBKW. 3anporoHoBaHa MOCMAIOOBHICTb  BUKMIAOEHHA  MaTepiany
CMUPAETbCA Ha efleMeHTV TeH30pHOoi anrebpu. TakMIM MNigxia O03BOMFAE 3HAYHO
CMPOCTUTK MEepPeTBOPEHHSA BMPA3iB, HEOOXIOHMX ONS OTPMMaHHA pe3ynbTaTy Ta
NiABULLYE AKICTb CMPUMHATTA Ta 3aCBOEHHA MaTepiany.

(M

CNMUCOK BUKOPUCTAHUX OXKEPEJ:

M1 Kydepyk, M. & Topbauyk, LT. & JNyuwk, TLM. (2001). 3aranbHusi Kypc @iBukiuI.
7. 1. MexaHika. MorieKkyriapHa @iznka i TepmoguHamika. TEXHIKa.

[2] Urone, P.P. & Hinrichs, R. (2022) College Physics 2e. Rice University.

[3] MetueHko, O.M. & Cucoen, A.C. & HazsapeHko, €.1. & beayrnun, A.B. (2007). 3arasisHi
OCHOBM @i3unKku. XHAMI .
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In analyzing the genesis of Chinese literary drama, one must consider China's
role in the global cultural and literary process, alongside the various factors of cross-
cultural influence that shaped the Chinese cultural model. The development of
Chinese drama was stimulated by forces that are often non-obvious to the local
population and to many scholars of the Chinese cultural sphere alike. Today, the
concept of the Sanskrit origins of Chinese drama has achieved a consolidated
terminological status in Chinese literary criticism, referred to as zhujushuo.

The proposition that Chinese drama possesses Indian origins was initially
articulated in 1925 by the Chinese scholar and literary critic Xu Dishan [1]. In his
seminal article, Xu postulated that the structural conventions of Sanskrit drama
were introduced to China alongside the diffusion of Mahayana Buddhism,
migrating through East Turkestan as early as the Han Dynasty (206 BCE - 220 CE).
This cross-cultural transmission model is corroborated by modern researcher Ben
Liao. In his analysis of the genre's evolution, Liao constructs a linguistic and cultural
trajectory demonstrating how theatrical traditions transitioned sequentially from
Sanskrit to Tocharian, then to Old Uyghur, and ultimately to Chinese [2]. Tracing this
specific evolutionary pathway is crucial for understanding the complex genesis of
Chinese literary drama.

Xu Dishan'’s theoretical framework was heavily informed by early twentieth-
century archaeological breakthroughs. Notably, in 1911, the German archaeologist
Heinrich Luders unearthed several birch-bark manuscripts in East Turkestan, which
he subsequently published in Berlin [3]. Recorded in various forms of the Brahmi
script—including a localized Turkestani variant and Gupta-era script—these texts
provided concrete evidence of a vibrant Indian theatrical presence in the region
between the Ist and 5th centuries CE. The most historically significant text among
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these finds is ASvaghosa's Sariputraprakarana, which remains the earliest extant
play of the ancient Indian theater. Its narrative centers on Sariputra and
Maudgalyayana, the principal disciples of Gautama Buddha. The excavation also
recovered Kumaralata's Kalpanamanditika alongside three anonymous dramatic
works.

Subsequent archaeological discoveries have further substantiated the
integration of Indian theater within the historical boundaries of the Chinese
Empire. A major milestone occurred in 1957 in Hami (Xinjiang Uyghur Autonomous
Region), where scholars discovered a fully preserved 293-page manuscript of the
nataka-genre play Maitrisimit [4]. Building upon earlier fragmentary discoveries by
Albert von Le Coq, this 5th-to-6th-century text was written in the Tocharian script
(prevalent in East Turkestan from the 3rd to the 7th centuries) and translated into
Old Uyghur. Comprising a prologue and twenty-five acts, the drama dramatizes
legends from the Maitreya-Vyakarana, focusing on Maitreya, the future Buddha of
the Northern Buddhist tradition. Emphasizing the text's profound impact on the
subsequent development of both Uyghur and Chinese dramaturgy, scholar Geng
Shimin dedicated a specialized study to the Hami manuscript and its historical
resonance [4].

The vital role of the Uyghurs as cultural intermediaries is explicitly detailed in
Aidanmu Yusaiyin's research on Uyghur theater [5]. Historical records indicate a
deep-seated theatrical exchange; for instance, following an 862 CE visit to the
Uyghur ruler, Emperor Taizong documented elaborate, week-long theatrical
performances featuring the ruler's own children. Furthermore, Tang Dynasty (618-
907) sources note the widespread popularity of Auxi—short, theatrical comedic
sketches of Uyghur origin. Later, an envoy from the Jin state recorded his profound
astonishment at the sophistication of Uyghur theater during a 1221 expedition to
East Turkestan. It is highly indicative that the earliest formal genres of Chinese
drama, specifically zhugongdiao and zaju, coalesced shortly thereafter within the
Jin state (1115-1234). Ultimately, these historical touchpoints validate the premise
that Uyghur cultural mediation was the definitive catalyst in transmitting Indian-
Buddhist theatrical traditions into nascent Chinese dramaturgy [5].

To summarize, the accumulated evidence undeniably demonstrates that
Indian and Indo-Buddhist traditions were instrumental in shaping the zaju genre
and the entire ecosystem of traditional Chinese theater. The core paradigm of
theatrical performance, which first emerged in the Indian subcontinent, was
exported across East Turkestan and Southeast Asia throughout the first millennium
CE. Building upon this foundation, Uyghur theatrical practices acted as a direct
conduit, significantly impacting the Chinese cultural landscape. As systematized in
the preceding review of Chinese scholarship, this empirical data firmly validates the
transcultural journey of drama from India to China [6].
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NOHATTA «NEJAMONYHA MAUCTEPHICTb»
Y HAYKOBIU NITEPATYPI

FyTupsak OkcaHa IropiBHa', FanmnH-Nopsiuko BikTopia PoMaHiBHa?

1. KaHOMAOAT QINOMNONIYHMX HayK, OOLUEHT
L1pOro6uLbKMV [epIXaBHML MeqaroridyHmMi yHIBepcHuTeT iMeH/ IBaHa OpaHka, YKPAIHA

2. CTyOeHTKa
L1pOro6uLbKMK AepIXaBHMLT MEAAroriYHMK YHIBEPCHUTET IMeH] IBaHa DpaHka, YKPAIHA

AHoTayia: Y cratri po3r/figaaroTeCH PI3HI M1iAXoAM 4O TPAKTYBAaHHSA MNMOHATTA «[MeAaroriyHa
MaVICTEPHICTb» y HAYKOBIV /1ITepatypl. PO3r7IHYTO MOro BU3HaYEHHST 9K B 1PaLax BiOMUX
BITYUIHAHMX N€4aroriB, TaK | B CyHacHuX. BUOKPEM/IE€HO OCHOBHI KOMMOHEHTH rnenaroriyHoi
MaVICTEPHOCTI BYMTE/IA: MPOPECIVIHA CrPAMOBAHICTb, MPOPECIVIHE 3HAHHA @axoBuX
METOoAMK, NeAaroridHi 34I6HOCTI Ta NeaaroridHa TexXHIKY.

CborogHi cuctemMa ocCBiTU NepebyBac y CTaHi rMmMbokMx TpaHchopMaLlin, Lo
3YMOBMEHI HOBMMMK CYyCMifibHUMKM BMMOraMy A0 3aK/1afiB OCBITU PI3HUX PIBHIB,
PO3LUMPEHHAM CMEKTPA iXHIX 3aBOaHb Ta MOXX/IMBOCTEN, @ TAKOXX 3MIHAMUM Yy CaMMX
cyb’ekTax oCBITHbOro npotiecy. O3HauyeHe HaLi/ItoE Ha NPIOPUTETHICTb PO3B'd3aHHSA
B OCBITHbOMY MpoLeci 3aBAaHb, MOB'A3aHKMX 3 POPMYBaAHHAM CyO'€KTHOCTI AUTUHMU
9K YY4aCHMKa LbOro npouecy, SKin nputaMaHHe TBOpYE MUCEHHS, KPEaTMBHICTD,
CaMOCTIMHICTb Y MPUNHATTI pilleHb Ta aganTyBaHHA A0 LWBWMAKOMIHIMBMX YMOB
cy4acHoro »wutrd. BnacHe, ue MoOXHa 3abe3nedynTtn 3aBOAKM MigBULLEHHIO
edeKTMBHOCTI OCBITHbOrO MpoLecy, NobyaoBi MOro Ha OCOBUCTICHO-OPIEHTOBAHMX
3acagax. Taka nepebynoBa Mig cuny He BCiM MeaaroriyHUM KonekTMBaM, a TiNbKU
TVMM, Oe NnpautoTb NegarorM-MancTpy CBOEI CcrpaBK, AKi Mo3baBneHi NeBHUX
CTepeoTMnIB, BIAKPWTI 40 3MiH, FOTOBI MpaLBaTM HECTAHOAPTHO, TBOPYO.

Came megaroriyHa MaMCTEPHICTb, oyay4m MOKa3HWMKOM PiBHS
npodecioHaniaMy negarora, HeBIQEMHWM KOMMOHEHTOM WKMOro MegarorivyHoi
OiaNbHOCTI, € HeobxioHO NepenyMoBoto 3abe3nedyeHHs ePeKTUBHOCTI OCBITHbOMO
npouecy, 6e3 9KOro CTae HEeMOX/IMBWMM peani3alia Moro rofioBHoOi MeTun -
dopMyBaHHSA BCEBIUYHO PO3BUHEHOI OCOBUCTOCTI.

MpobnemMa negaroriyHoi ManMCTEPHOCTI He HOBa Yy MedaroriyHiy Hayui, Heto
LiKaBUIMCb SK BIiOOMIi Megaror M MCUXOMoru, Tak | yduTeni-npakTuku. Ix
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OOCNIOXKEeHHA CTaHOBMAATb MNIArPYHTS PO3POOKM O3HauyeHoi npobnemMm Ong
Cy4YaCHMX HayKoOBLIiB. TOMYy KOPOTKO 3YMMHMMOCb Ha aHanisi npobnemMmu
nefaroriyHoi MamcTepHOCTI y 4OPOOKY BUAATHMX Meaaroris MMHYoro.

[aHa npobnemMaTuka rpyHTOBHO OOCHIOXeHa 1 BigobpaxkeHa y HM3LI npalb
BiOOMUX BITYM3HAHUX MedaroriB. Tak, 3MICT NOHATTA «NefaroriyHa MamcTepHICTb»
ob6rpyHTYBaB A. MakapeHKo y npaugax: «[legaroridHa noemar, «[JesaKki BUCHOBKMK 3
MOro negaroriyHoro 4ocBiay» Ta iH. basytoumch Ha 6araToMy NpakTUYHOMY OO0CBIAl,
BiH MEPEKOH/IMBO [LOBOAMB, WO «MNefdaroriyHa MaNCTepHICTb He € CMnpaBoto
TanaHOBUTUX JtOOeW, WO MAMCTPOM MOXe 3POOUTUCA KOXHUM, AKLO WMOMY
JOMOMOXYTb | AKLLO BiH cam byae npautoBaTu» [4, C. 368-369]. MaCTepHICTb, Ha
MOro OYyMKY, MOXXe chOpMYyBaTUCHL TiNbKM B OiAbHOCTI, afie ii CYyTHICTb € 3HAYHO
rnbLoto, 60 OXOMIOE He TiNMbKW OiANbHICHUIM acrnekT, a M1 OCOBUCTICHUMN, KU
BMABMAETbCA Y CBITOMNAOHIM MO3MLII Megarora, y Moro 34aTHOCTI OO TBOPYOCTI,
iHiLiaTMBHOCTI. BiH He mominas AyMKy Npo Te, Wo negaroriyHa MancTepHICTb — Le
VW 3HAHHA | BMIHHSA OpraHi3oByBaTK MeparoriyHmMm npouec. A. MakapeHKo
HaronowyBaB Ha TOMy, WO LUe NMW OOUMH 3 KOMMOHEHTIB NefaroriyHoi
MaMCTEPHOCTI, WO MPOABNAETbCA 330BHI — NegaroriyHa TexHika, a neparor, Wwob
OOCArHYTU BMCOKOIO PIBHA MAWMCTEPHOCTI, LWe OKPIM MedaroridyHoil TeXHiKKM, Mae
BOSIOAITV MeBHMMMK 3aibHocTaMK. Cepepf 30i6HOCTEN, 3aBOAKM 9KMM caM negaror
OOCAr ycnixiB y pO3B'd3aHHi BUXOBHMX MNpobnem, BiH BUMOKPEMNIOE 30iOHOCTI
BioYyBaTU M PO3YMITU TNMOUMHM OUTAYO0l MNcuxikK, i cneumdiky: «H3 BMIB
PO3Mi3HaABaTK iXHi MOYYyTTA 3 O3HAK, MeHi OQHOMY BigOMUX: 3 TMMOMHK Mmornany, 3
PYM'QHLIIO HISKOBOCTI, 3 OaneKoi yBarm 3-3a pory, 3 nefb OXPWMoro rofocy, 3i
CTPUOKIB i Biry nmicna 3ycTpidi» [4, c. 442].

3a3Ha4YMMO, LLO TaKe rMMnboKe PO3yMiHHA OCOBUCTOCTI KOXXHOIMO BMXOBaHLA
6yno B A. MakapeHKa He TiNbKM 3aBOSKM MOro HernepeciyHoMy nenaroriyHomy
TanaHTy, NegarorivyHin iHTyiuii, BiH 33019 UbOro AoknagaB 6arato HanonernmBaoi
LoaeHHOoI mpaui. Bruxooaym 3 BMaCHOMO AOCBIAY OCArHEHHS BEPLUMH NegaroriyHoi
MaMCTePHOCTI, BiH MepeKOHIMBO OOBOAMB, LLIO OAHOIO TanaHTy 3aMaro, noTpibHe
e N FPYHTOBHEe HaBYaHHS, B AKOMY Neaaror ornaHoByBaB 61 a3u ManCTEPHOCTI, 9K,
00 nMpuknaagy, Nikap 4m My3ukKaHT. BiH BBa)KaB, O MaMbyTHI Negarory MoBMHHI
OBOMOAIBaTM MedaroriyHMMmM 3HaHHAMU, AK TEXHOSTOMYHMM IHCTPpYMEHTapIieM O
ManbByTHbOI AianbHOCTI. 19 LbOro, 3a3Ha4yaB A. MakapeHKo, 3aKagm BMULLOI OCBITH
MOBWHHI CTBOPUTU BCi HeObXigHi yMOBU: «He MOXXHa 34iNCHIOBATU BUXOBaHHA
MOMOAi 3 PO3pPaxyHKy nulle Ha TanauT. [1oTpibHO roBOPUTU TiNbKKU MPO
MaWCTepPHICTb, TOOTO MPO AiNCHI 3HAHHA BUXOBHOMO MPOLLECY, MPO BUXOBaHI YMiHHA.
9 Ha OoCBial NMPUNLLIOB OO0 MepeKOoHaHHS, Lo PO3B'A3yE MUTAaHHA MaMCTEePHICTDb,
OCHOBaHa Ha BMiHHI, Ha kBanidikauii» [4, c. 236].

BaknmBe 3HauyeHHA Yy nefaroriyHoMy mMpoueci HagaBaB MNefarorivyHin
MancTtepHocTi B. CyXOMNMMHCbKMI, WO 3HamWwMNo BigobpaxkeHHs Yy npauax
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«[JornomMora BYUTENO B YOAOCKOHANEHHI negaroriyHoi MancTtepHocTi», «CTO nopag,
MosiogoMy BumTento», «Ocoba BUMTENd, MedaroriyHMM KOMEeKTUB | KONEeKTUB
BMXOBaHLIiB» Ta iH. BOOCKOHaNeHHa menaroriyHoi MamcTepHOCTI BUXOBHMKA, Ha
MOro OyMKy, NpamMo3aniedkHe Big MOro AyXOBHOIMO 3POCTaHHS, Ky/bTypHOro Ta
IHTeNneKTyanbHoOro 36aradyeHHa. TiNbKWM TakMM Megaror MoXke OOCATHYTM Takoro
PIBHA MMUCTeLTBa BMMBY, BBaXKaB B. CyXOMNMMHCbKMM, LLOOG, «roBopaYM Npo Oyab-
AKMM  nNpenMeT, BIH [OOTOPKaBca OO0 cephellb KOHKPETHMX BUXOBAHLIB,
NpobymKyBaB B HUX OYMKU W TPMBOMM MPO caMux cebe i 3pellToto NpMBOAMB OO0
HaM>XMBOTBOPHILLOIO A)Xepesia BUXoBaHLSA — MparHeHHa» [9, . 595].

MpobnemMy negaroriyHoi MamCTepPHOCTI TaKOX aKTUBHO AOO0CHIOXKYBanM Taki
YKpPaiHCbKi HaykoBLi, 9K |. 3a3toH [8], O. KopHiaka [2], B. Kpyuek [3], I. Mewwko [5],
O. Mopos [7], B. Mongako [6], B. OMenaHeHkKo [7] Ta iH.

Po3rngagatoum nNMTaHHA negaroriyHoi MamcTepHOCTI . MelKo 3ayBaXkyBaB,
uo 6e3 negaroriyHoOi MamCTepPHOCTI Mmefaror He MoXXe BUWKOHATM Ui «BUCOKI
3aBOaHHSA, AKi Ha HbOIO MOKAQAE CYCMiNbCTBOY [5, €. 18]. HaykoBeLb HarooLwye, Wwo
nig negaroriyHo MamCTEPHICTIO Cid PO3yMiTK «A0CKOHaNe BOMoAIHHA Meaarorom
YCIEIO CYKYMHICTIO MCMXOMOro-nefaroridHnx 3HaHb, YMiHb i HAaBMYOK, 3'€gHaHe 3
NpodeCcinHOK 3axXOMNMeHICTo, PO3BMHYTUM NedaroriyHUM MUCMIEHHAM | IHTYILIELO,
MOpPaibHO-eCTETUYHMM BIOHOWEHHAM OO >XUTTH, MMOOKOK MNEePEKOHAHICTIO |
TBepOol Boneto» [5, c. 43]. Cepen ckNagoBUX MedaroridyHoi MamcTepHOCTI BiH
BMOKPEMIIIOE:

e MO-NepLle, CBiTOMNA4 Negarora, MOro iaemHi mepeKoHaHHS;

e MO-Apyre, LOOCKOHaNe BOMOAIHHA 3HaHHAMU BCbOMro TOro @aKTUYHOIO
MaTepiany, KM HaMaraeTbCcsa NepegaT AiTaM, | BCiX TUX MOPanbHUX HOPM, MpaBun,
HaBWMYOK, 3aBMYOK, LLLO iX 36UPAETbCA BMXOBATU Yy CBOIX BUXOBaAHLLIB;

e MO-TPETE, BONMOAIHHA METOAMKAMM HaBYaHHA | BUXOBaHHA [5, c. 19].

MNeparoriyHa MamCTePHICTb peani3yeTbCsa y NegaroriyHin gianbHOCTI, LWIAXOM
BMCOKOIO piBHA OpraHi3alii HaB4abHO-BUXOBHOIO MPOLecy, PO3B'A3aHHA Pi3HOro
POy OCBITHIX MpobneM. BuaHavyanbHUMM TyT € NpodeCiHi Ta OCOOUCTICHI AKOCTI
neparora, 3aBAsKM 9KMM MOro OianbHICTb CTa€ ycnilHoOW0 Ta epeKTnBHOW. TO6TO, 3
OOHIEl CTOPOHWM MeparoriyHa MaNCTePHICTb € CYKYMHICTIO 0COBUCTICHUX Ta
npodecinHmMx 9KoCTen Negarora, a 3 iHWOI — 3aBAAKM iX HAABHOCTI Medaror MoXe
OOCATHYTU BUCOKMX BEPLLUMH MAaWCTEPHOCTI.

NMpPOMNoOHYUYM CBOE PO3YMIHHA MeaaroriyHoi MancTepHocTi |. 3930H, B MOro
OCHOBY K/afe OCOOUCTICHO OpPIEHTOBAHWW Migxigo OO0 OpraHisalii OCBITHbOMO
npouecy, BMiHHA Oobupatn edeKTUBHUIN NegaroriyHuim iHCTpyMeHTapin 3agnq
OOCArHeHHAa MeTu. [leparoriyHa MaMCTEPHICTb € «KOMM/IEKCOM BNACTMBOCTEMN
OCOBUCTOCTI, WO 3abe3rnedyye caMoOOpraHi3aLilo BMCOKOro pPiBHA MNpodecinHoi
0i91bHOCTI Ha pedneKCUBHIM OCHOBI» [8, c. 30]. NegaroriyHa MaMCTEPHICTb MNocigae
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ocobnmBe Micue 9K BULLMKW piBeHb NeaaroridyHoi OianbHOCTI, WO NpoaBnaeTbCa Y
DOCArHEHHI NegaroroM onTUManbHWX pe3ynbTaTiB 3a BiABEOEHUM Yac, AK BUCOKe
MWUCTELTBO BUXOBAHHS i HABYAHHS, LLLO MOCTIMHO BAOCKOHANOETbCA abo 9K CUHTE3
HayKOBMX 3HaHb, YMiHb Ta HAaBMYOK METOOMYHOrO MUCTELTBA M OCOOBUCTICHUX i
npodeciMHMX 9KoCTen Negarora Towo [8, c. 30-31].

B. OMengHeHko Ta O. Mopo03, noainatoum aignbHICHMM Niaxig 0o TpakTyBaHHA
nefaroriyHoi MamCTepHOCTI, N4 UMM MOHATTAM PO3YMIitOTb «QOCKOHase, TBopye
BMKOHAHHA MegaroroM Moro npodecinHMx ©JyHKLIM Ha PIBHI MUCTELTB3,
pPe3yNibTaTOM YOro € CTBOPEHHSA OMTUMANbHMX COLLIATbHO-MCUMXOMTONYHMX YMOB A4
CTaHOB/IEHHA OCOBUCTOCTI KOXXHOrO BMXOBaHLS, 3abe3neyeHHsa BMCOKOIO pPiBHA
IHTENEeKTYanbHOro PO3BUTKY, BUXOBAHHSA KPaLLMX MOPaNbHUX AKOCTEWN, AYXOBHOIO
36arayeHHqa giten» [7, c. 15].

Ha noymKy H.BonkoBoi negaroridHa MaMcCTepHicTb, 3 ogHoro 6oky, — ue
npodecinHi 3HaHHA, YMIHHA M HaBWYKUK, 9Ki OatoTb 3Mory daxiBL 06'€KTUBHO
OiarHOCTYyBaTV CUTYaLLitO, Aka BUHUKNA (06'EKTUBHI YMOBU AOiANIbHOCTI), BUXOOa4M 3
Hei BM3Ha4YUTKM MpodecinHi 3aBOaHHA Ta YCMilWHO iX po3B'd3aTv BiOMOBIOAHO OO0
Linew, aki MoCTaBUIO CYCMiNbCTBO Mepen HayKot Ta BUPOOHULTBOM. A 3 iHLIOMO
OOKy, BUYeHa 3ayBa)Kye€, WO negaroriyHa MancTepHICTb € i LinicCHMM colianbHo-
MCUXONOMIYHUM  YTBOPEHHAM, 9AKE OXOM/II0E MeBHI B3aEMO3YMOB/IEHI Ta
B3aEMOMOB'A3aHi CKTaaoBI, AKi yTBOPIOKOTb creundidHy cuctemys [1, c. 31].

MigpcymoBytouM  3a3Ha4YMMO, WO Y  HaAyKoBiM  nfiTepaTypi  HeMae
EAVHOMNPUMHATOrO TPAKTYBaHHA MOHATTA «MedaroridHa MancTepHicTb». [Jedaki
HayKOBLLi HAaroNoLLYOTb Ha TOMY, LLIO NpodecioHaniaM negarora MiCTUTb y cobi pi3Hi
KOMMETEHTHOCTI, A9Ki TICHO MoB'd3aHi 3 MOro MegaroridyHol MaMCTepHICTiO 49K
KOMM/IeKCOM «B/1aCTMBOCTEM OCOOUCTOCTI, WO 3abe3neuytoTb BUCOKMM piBEHb
caMoopraHizauii  npodecimHoi  neparoriyHoi  OianbHOCTI» [2, €. 39].  IHwWi
NPUTPUMYIOTbLCA AYMKMK, L0 MedaroridHa MancCTEPHICTb € CYKYMHICTIO «MeBHMUX
AKOCTEM Mefarora, daKa 3YMOBJ/IKOETbCA BUCOKUM pPIBHEM MOro MCUXOMOro-
medarorivyHoOI NiAroTOBAEHOCTI Ta 30aTHICTIO ONTMMalibHO PO3B'A3yBaTW MedaroriyHi
3aBOaHHa» [8, c. 207].

[ONOBHMMUK CKTaOOBMMM MeaaroriyHoi MamcTepHOCTI HAayKOBLI BUMAOINAKOTb
Taki OCHOBHI KOMMOHEHTU, 9K NpodecinHy CNpaMOBaHICTb, NpodecinHe 3HaHHA
daxoBMX METOAMK, MefaroriyHi 3a4ibHOCTI Ta NegaroriyHy TexHiky. Tak, npodecinHa
CMNPAMOBaHICTb Megarora rnondrace y 6a)kaHHi npauBaTh 3a 06paHUM daxom,
MOCTIMHO pPO3BMBAOYMCb Ta BOOCKOHAOKYUCL, TUM CaMUM  MNiABULLYIOYUMN
edeKTUBHICTb MOro AianbHOCTI. Y npoueci $opMyBaHHA BOHA MPOXOOAUTb YOTMPU
CTadii poO3BUTKY — Bif 3alLiKaBNEHOCTI negaroriyHoto npodecieto i, 9K Hacnigok ii
HabyTTa cPOPMOBAHOCTI CTIMKOrO iHTEpecy A0 OiaNbHOCTI B paMKax npodecii, 4o
LinecnpsaMoBaHoro 6akaHHa OBOJIOAITM a3aMK MNedaroriyHoi MancTepHoOCTI Ta
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cPOPMOBAHOCTI KOMMJIEKCY SKOCTeW, MPOdECiMHO 3HaYyLWMX OA9 negarorivyHoi
npaui.

(1]
(2]
(3]
(4]
(5]

(6]
(7]

(8l

(9]
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The Oxford English Dictionary (OED) is universally recognized as a primary
authority on English tracking the history, definition, and application of words for
well over a hundred years.

This research focuses on word formation of 191 adjectives added to the OED as
quarterly updates in 2025 [1, 2, 3, 4]. Compounding turned out to be the most
common way of adjective formation (47,12 %). 19,37 % of compound adjectives were
added in December 2025:. crash bang wallop (representing or suggesting a
succession of loud noises or blows; indicating the occurrence of a quick, sudden, or
surprising event), cross-battery (of or relating to an approach to educational or
psychological assessment in which a variety of tests or examinations (used to
measure ability, aptitude, personality, etc.) are conducted simultaneously to build
up an overall picture) [4].

3717 % of adjectives were formed by derivation, most of them being among
September updates (10,99 %). asparagussy (resembling, reminiscent of, or
characteristic of asparagus; smelling or tasting of asparagus), bingeable (of a form
of entertainment, such as a television programme, book, podcast, etc.. extremely
enjoyable or compelling, in a way that encourages someone to engage with it for
intensive or extended periods) [3].

12,57 % of 2025 adjective updates were formed by borrowing. 5,76 % of such
adjectives were added to the OED in March: gatvo/ (from Afrikaans, having had
enough of a person or situation; extremely annoyed, unhappy, or bored, esp. with a
state of affairs that has persisted for a long time; completely fed up; very tired,;
frequently with ofor with); gigil (from Tagalog, of a person: overwhelmed by an
intense feeling caused by anger, eagerness, or the pleasure of seeing someone or
something cute or adorable) [2].
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1,57 % of adjectives turned out to be variants or alterations of other lexical
items: a/ desko (etymon: al fresco adv.; of a meal, activity, etc.: eaten or done at one's
desk; also occasionally of a person: that eats or does an activity at his or her desk).
bajillion (a very large (but indefinite) number or quantity (of something); chiefly in
plural) [3, 4].

Adjectives formed by conversion, clipping and acronym constitute 0,52 %
each: goo-goo (conversion; foolishly in love or amorously fixated), sweet as (clipping,
New Zealand colloquial; a general term of approval: excellent, fantastic, great;
frequently as int, expressing emphatic affirmation, agreement, or appreciation),
NEET (acronym, not in education, employment, or training; designating a young
person fitting this description) [2, 3, 4].

Thus, in 2025 the Oxford English Dictionary was updated with adjectives
mostly formed by compounding and derivation, indicating a tendency of denoting
new notions by combining the existing roots and adding affixes to base words.

REFERENCES:

[M New words in the June 2025 OED update:
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METADOOPU3ALIA NIP POKY Y POMAHI «TIHKO»
EPBIHA WWUTPITTMATTEPA

Kynuk Hapis OMuTpiBHa'

1. KaHOMAOAT GINONOriYHMX HayK, AoLUEHT Kadeapmn HiMelbKoi dinonorii
KUiBCbKMET HALIIOHa/IbHMKT JTIHMBICTUYHME yHIBepcuTeT, YKPAIHA
ORCID ID: 0000-0002-8806-1873

3acobun obpa3HOCTI BUCTyNatoTb y TBOpax EpeiHa LWTpiTTMaTTepa (1912-1994) —
BMOATHOIMO HIMELbKOro MMCbMeHHMKa [0obu HOP - KItOYOBMM iHCTPYMEHTOM
eKCMpecnBHOiI MOBW. Xo4ya TBOPYICTb MUCbMEHHMKa ©Oyna HeogHOPa30BO
npeaMeToM PO3BIAOK BITYM3HAHUX | 3apybixxHMX gocnigHuKiB [1], MeTadopun Ha
Mo3HaYeHHda Nip PoKy B poMaHi «Tinko» MoTpebyoTb AeTallbHOro BUBYEHHA. ABTOP
3MaNbOBYE HABKOJIULLHIN CBIT Yepe3 CNPUNHATTA MaNleHbKOro X10M4mKa, SKuUm
XMBE B HIMeELUbKOMY ceni Yy BaXXKi MIiCNABOEHHI pokuW. MeTadopum npupoam
MOEOHYIOTb Y POMaHi AnUTAady daHTasito i3 peaniaMm cengaHcbKoro nobyty. Yumtau
3HAMOMUTbCA 3 MOBOEHHUM CE/IOM Yepe3 OrNnuC TaHeHHS CHIriB, Bypynbok: «Der
Marzwind blies den Winterschlafaus den Ritzen der alten Scheunen, und die Sonne
leckte den letzten Schnee von den Dachern» | «<Bepe3HeBu BiTep BUBIBaB 3UMOBY
CAMA4YKY 3 LWiITMH CTapWX KOMOP, @ COHLE 3MTM3YyBaJ/I0o OCTaHHIM CHIr 3 gaxiB» (TyT i
nani nepeknag Haw - HK). «<3MMoBa cnnguka» MaTepianisyerbca gk nua abo
3acTodaHe MoBITPS, AKke BiTep BUMITae 3 byaisenb. CoHUe yNoaibHI0ETbCA A0 NarigHoi
TBAPUHMK, 9Ka A3MKOM 3MM3YE 3alMLLIKM 3UMK, WO NigKpecntoe 6esnocepenHe
CNpUMHATTa npupoan TiHKO. MeTadopu, aki OnNUCYOTb MPOBYmKEHHA NpUpoan
HaBeCHI, € MepcoHidikaLicto.

JTiTHIO cheKy Mig 4ac >XHWB BiOTBOPtoE dparMeHT poMany: «Die Julisonne
brannte wie ein offenes Ofenloch, und der staubige Weg trank gierig den ersten
schweren Regentropfens | «JTnnHeBe CoHLe Nanuio, Haye BigKpuTe YepeBo nedi, a
3anuneHa gopora »aaibHo Bbupana neplui Ba)kki Kpanni goLly». TIHKO NopiBHIOE
eKCTpeMarnbHy Creky 3 Mivy4yto — eleMeHTOM CiflbCbKOro nobyTy, TOMy WO Take
MOPIBHAHHSA 3pPO3yMine cinbCbkin AMTUHI. Cyxa, MOTpICKaHa Big CMeKu Oopora,
MeTapOopPUYHO MEPETBOPKOETLCA Ha XXMBY ICTOTY, WO CTpPaXkdac€ Big crnparn. ABTop
BMKOPWCTaB 0Opa3He NopiBHAHHA Ta NepcoHidikaLliito.
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OCiHb MPMHOCUTb MEPLLI XONT0AM, MOCTAE CYyBOPO, XMXKOK CUOID, IKa 3aBOAE
npupoai 6onto: «Der Herbst biss mit ersten Nachtfrosten in die Bldtter, und die
Biume lieBen ihr buntes Blut auf die dunkle Erde tropfen» | «OciHb Brpvsanacs B
INCTA NEPLUMMU HIYHMMM 3aMOPO3KaMU | AepeBa MPoMBanm CBOK 6apBUCTY KPOB
Ha TeMHy 3emto». Onane >»oBTo-d4epBoHe nucta E. LTpiTTMaTTep Ha3uBae
«KpoB'to» AepeB. MeTadopa MNiAKPECNOE, WO aBTOP Ta MOro MasieHbKMW repom
CNPUMMaOTb OepeBa YXUBMMU ICTOTaMU. |HOMBIOYyaNnbHO-aBTOPCbKI MeTadopu
XapaKTepHi Ang NMCbMeHHUKa 3aBOSKM YHIKalbHOMY aBTOPCbKOMY GaueHHIo CBITY.

31Ma i30/110€ Ntoaen y AOMIiBKax, CTBOPKOOYM aTMochepy TPUBOIM | KA3KOBOCTI:
«Der Winterwind heulte wie ein Wolf um das strohgedeckte Haus und warf weil3e
Laken Uber die Felders | «3nMOBUIN BiTep BWMB Haye BOBK HaBKOMO XaTW 3
CONMOM'AHMM OAaxoM i Hakuaas 6ini npocTupanna Ha nong». MopiBHAHHA 3MMOBOIO
BiTPY 3 BUTTAM BOBKa MOCW/IOE BIiOUyTTa Hebe3mnekum Ta CTpaxy nepefd HidHowo
Herogot. CHIroBi 3aMeTM Ha MONAX aCOoLIITLCS i3 YNCTUM MPOCTUPALNIOM. XKNTTS
HiMeLbKOro cena B NepLui NiICNABOEHHI 3MK, KOMW HE BUCTaYano nanmea Ta xniba,
E. LLUTpiTTMaTTEpP ONMCYE 9K 3aLiNeHiHHS, MOPIBHIOKYM 3 MOXOBalbHUM YOPaHHAM:
«Der Winter legt dem Dorf das Leichentuch an» | «31Ma HaKpWBaE Ceno caBaHOM.
ABTOpP BXWMBa€ A4 nepenadi 3MMm obpasHe NopiBHAHHSA Ta NepcoHidikaLiito.

BUCHOBKW. Ha nMno3HayeHHa MNip POKy Yy poMaHi «TiHKO» BXWMBAETbCH
nepcoHigikaLiqa, obpa3Ha MeTadopa, iHOAMBIOyanbHO-aBTOpPCbka MeTadopa. [Anga
ctunto EpBiHa LTpiTTMaTTepa xapakTepHe munboke ooyxoTBOPEHHS Mpupoau, aka
3a/IMLLAETLCA He MAaCcKMBHKMM TIOM, @ BUCTYMAE AiMOBOKO 0COB0 TBOPY.

CNMNCOK BUKOPUCTAHUX OXXEPE:

[ >XXwuna H. (2013). Xyoo)KHiv Yac i npocTip ni3Hboro E. LUTpiTT™MaTTepa. HayKoBi 3ari1cKi.
Cepia.: @inionoriyHi Haykw, (117), 175-178.
[2] Strittmater, E. (2019). 7inko. Aufbau Taschenverlag.
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OCOBJ/IUBOCTI 9BULLA TPAMATUKATISALII B
ANOHCbKIN MOBI (HA NPUKNAAI OIECNIB)

FpukyH Onia OneriBHa'

1. CTapLwmni BUKNagad Kadpenopm KOpemcbKoi i AMoHCbKOI diftonorii
KUiBCbKML HALIIOHA/IbHUU JTIHMBICTUYHMM yHIBepcuTeT, YKPAIHA
ORCID ID: 0000-0002-1967-6284

B)XMBaHHA cnoBa B rpaMaTtUYHIM QyHKUIi | dOpMyBaHHA Ha MOro OCHOBI
rPaMaTUYHOrO 3HAYEeHHS CMNPUYMHAE OeCeMaHTU3aLito MOro  JIeKCUYHOro
3HAYeHHs, WO CTaHOBUTb CyTb ABMLLA rpamMatukanilauii (rpamatmsauii) [1]. B
AMOHCbKIM MOBI 30KpeMa BHaCNigoK rpamMatukanisalii camocTiviHe cnoBo, Lo Mae
pakTmyHe 3HavyeHHs (FEMRBEWEZ > [NEE] ), MOXe nepeTBoploBaTUCH Ha
crysk6oBe cnoso ( THERERE ] JHa KwTanT yacTku (Bh7), npedikca (BEHHEE), cydikea (12
E#¥) (adikconopibHoro ¢dopmaHTa) [2] abo BXxoAUTM OO0 CKMagy YyCTaneHux
rpaMaTUUHMX KOHCTPYKUin (YTK). Po3MexXyBaHHA camoCTiviHux CRiB | cniB, WO
BUKOHYIOTb C/1yoxk60BYy GYHKLIO, 3a OonomMorot rpadivyHoi opMuK, a caMe:
leporsiigpidHe HanucaHHAa — ON9 BUOINEHHS CaMOCTIMHUX JIEKCUYHUX OAMHULB,
abeTka xiparaHa - p[ONa 3anucy CNy>K6oBUX NEKCUYHUX OOUHULbL — Oyno
PEeKOMeHOOoBaHO creljianbHol AMpeKTMBo KabiHeTy MiHicTpiB AnoHii woao
CMPUAHHA NOMIMWEeHHIO YKNadaHHA TeKCTIB odilinHo-ainosoro ctumo ( Ak
LTOBMEBHUEICHOWT, A SCIERR O ERE] )1952 p. (BnepLue), a 3rogoM y goaaTtky Ao
nokyMeHTy ['H H#T# ] («CnncoK 3aranbHOBXMBaHUX i€pornidis»), BMOAHUM
KabiHeToM MiHicTpiB AnoHii 2010 p. [3a: 3].

ToX croci6 HamMCaHHA BUCTYMAE AK MapKep, WO BKA3ye Ha rpamMaTuyHy
dYHKLitO / cTaTyCc NeKCUYHOI OOMHULL. B AMOHCbKIM MOBI HaMyacTille 3a3HaloTb
rpaMaTmKanisauii giecnosa.

OmKe, 0Na BNopAaKyBaHHSA BULLLECKA3aHOIo 6yno po3pobneHo noaaHy Hmk4e
aeTanbHy knacudikauito y BUrnagi Tabnuui (tadén. 1). 9k npmknagm 6yno B3aTo rpyny
AiecniB, AKi 3a3HatOTb rpaMaTMKani3alii B AMOHCbKIiM MOBI | BXOAATb 40 CKNaay 4acTo
BXuBaHUX YIK.
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Ta6mmua 1
CraTtyc CeMaHTU4HI Ocobnmsocti nposisy BapiaHT
. Ha rpaMaTUUYHOMY Mpuknagn
niecnosa HIOaHCK nnani / hopma HanMcaHHA
Alec/ioBo 1.BUCTYIIa€ aK S5 kuru, ¥ itasu, | lepornidiuHe
CaMocTivHe | 36epirae CaMocCTiviHe (LirlicHe) =9 iu B oku HamnMcaHHs
GaKkTnyHe Alec/ioBo
(nexcudHe) 2.4iecsioBo Moxke 6yTi | D iu (VD
3Ha4YeHHs OLHIEIO [3 CKII340BMX +aiecnoBo» S \\\E 7
CK/1aA4HOro c/ioBa (_J/K,O onucatu
(Hanpwukiag, y (crosamumy);
CKNagHUX aiecnosax, BucroBuTH) | B+
iMEHHMKaX, VEFISVE (Vkp.
I'Ipl/“IKMeTHl/IKaX),,EI,e cBapka) [\ + iM. »
cTorr.b Ha rMepLUoMy SV (YD,
Micui, To6To € BUrpasaaHHa) [
CMWCOYTBOPIOBaIbHUM SIPUKM. L SN
< (yrp. Baykko
CKa3zaru));
B oku (B%E +
piecnoso »E X iz
% (giecs1. 3aMiHUTK,
MOMIHATM MicuamMn);
BEE+iM 2B XY (M
Cknag, cxoBuLLE)
3. niecnosa | 9 1,
«3miaHoro tiry» -y | &< oku
GinbLUOCTI BMMaaKiB
ooHe W Te came
caMOCTiMHe faiecnoBo
MOXe BWUCTynatm i y
yiricHIvi @opmi (M.1), i 9K
CK/1a0Ba  CK/IGAHOIro
AiecsioBa (N.2)
*CaMocCTinH | giecsioBo BUCTYAE 9K < tsuku HanwncaHHga
e BTparTusio camocTiviHe (LirlicHe) (A2 L (yrp. xiparaHoto
@aKkTnyHe AI€C/IOBO 3BaXKUTUCS);
(nexcuyHe) m< 2K (vrp.
SHaYeHHs KOLLUTYBaTW JOporo))
a) 36epiratn | 1) ak ckrag0Ba < B kuru/~7T(T) HanucaHHa
LJonoMikHe | BuxigHe rppamaTruyHo; <3 (8) XiparaHoto
3HAYeHHS KOHCTRYKUIT/ ¢popmu/ | \“\%iru/~T W5 (a),
(Hanpwknapg, \» | 380pOTY BABMIU/~T %23
% iry, % (a),
miru);
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lponosxxeHHa 1abs. 1

OcobnmBoCTi NposBy

CraTtyc CeMaHTUYHI BapiaHT
niecnosa HIoaHCK Ha rpamaquHOMy Mpnknany HanMcaHHA
nnaHi/ dopma
6) BTPayaTu < oku/~T H<
BUXiAHE (6),
3Ha4YeHHA Wiz72 < jtadaku /~ T
(Hanpwknag, ¥ VEZS (B),
< oku); n<iku/~T 1< (8)
2) 9Kk cksiagosa | o< tsuku  (B)
B) moro | ckigagHoro csioBa, B (*OHOMaTOI'IoeTl/ILIH
3HAYEHHSA SIKOMY BOHO CTOITb Ha | a ogmHuug (1-a
MOXKe CTaTu | OCTaHHBOMY micll, | yacTuHa) + giecn. -2
HeaBHUM / | gaonaroum MEeBHOro | <& (v Blak+5< »

abcTparoBaHm HI0aHCY 4O OCHOBHOMY | \\ i, <) /

M MOPIBHAHO 3 | 3HIYEeHHS / alecnoBo *I'IpMKM.Jv—\ + miecn.

PaKTUYHUM pa,cu.uem . HabyBae < (Bt o< s
3HAYEHHAM dYHKUIT agikcy, TobTO i)
LbOro X | cTae agikcornogi6Hum )

. *  VE3=+ piecn. o
Oiecnosa y | ¢opmarHTOM ¢ (Ex5<) )
cTaTyci ~

CaMOCTIMHOro
(Hampwuknag, W
7272 < itadaku,

< tku, 2<
tsuku);
r) BTpayaTu
dYHKLO 3) niecnosa | < oku (6),*\ 9 iu
niecnosa «3mitaHoro tury» - | (a, B, r (y cknagi
(Hanpwuknag, neaki giecnosa y poni | geskux
aiecnoBo W9 | JOMOMPKHOrO MOXYTb | rpaMaTUUHMX
/U 'y ckniagi | Buctynatum i AK | KOHCTPYKLR)).
OeaKnx CK/1a[oBa rpamatmn4Hor
rpaMaTUUHMX KOHCTPYkKYi (M), 1 9K
KOHCTPYKLLiN) CK/1340Ba  CK/IGAHOIro

c/10Ba

(aixkcorionibHmvi

@opmMaHT—N.2)
[aBTopchra po3pobka Ha maTtepiasii [3]]

TaKMM YMHOM, MOXKeMO MiAcyMyBaTH, O CMocib HanNnMCcaHHSA B ANMOHCbKI MOBI
BUCTYMaE NOKa3HWMKOM cTaTycy / rpaMaTUYHOI dyHKLi, LLO B CBOK Yepry BKa3ye Ha
HaABHICTb PAKTMUYHOIO IEKCMUYHOIO 3HAYEeHHS Y NIeKCUYHOI oanHuMui (y HawwoMmy
BMNaaKy — aiecnosa) (iepornidiyHe HanmcaHHg) abo noro BTpaTty / abcTparoBaHicTb
(abeTka xiparaHa). Tak, iepornidpiyHe HanmMcaHHA Ma€ BMACTUBICTb «MPOABMNATU»
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3HAYeHHda OiecoBa i B TaKMIM cnocib «MNiaKpecntoe» Moro cTatyc gK «CaMOCTIMHOMO»,
MPW LbOMY AIECNOBO MOXE MATW Li/IICHY @opMy abo 6yTu oaHIE 3/ CK/I340BUX
c/10Ba— HanpwKnag, y CKNagHux giecnoBax, IMeEHHMKaX, MPUKMETHMKAX, A€ CTOITb Ha
NepLIOMY MiCLLi, @ TaKOXX OYyTW OIECNOBOM «3MiLLIAHOMO» THIY, LLO MOYE BUCTYMNATH i
Yy uinicHin dopMi, i y poni CKMagoBoi CkAagHOro cnosa. HaToMicTb HammcaHHA
abeTKO OEMOHCTPYE, WO Y LbOro > Ai€ec/oBa, ane y OYyHKUii «4OMOMiIXHOIo»
BMXiOHe 3Ha4yeHHa abo Byno BTpadeHo, abo cTano abcTparoBaHUM, ogHakK, Monpwu
Le, ByOyun BXUBaAHWM SIK CKIa[LoBa rpaMaTUYHOI KOHCTPYKLIi / dopmu / 3BopoTy
(TyT Mae Micue yizlicHa @opma piecnora), Le aiecnoBo cnpuae 6inbll AeTanbHOMY
onwcy aii / cuTyalii, Hagatoum MeBHOro HKaHCY 3HauYeHHIO OCHOBHOrO Adiecnosa.
TaKOX «AOMOMIXKHE» LIECIOBO Y AEAKMX BUMAAKaX Ma€ TEHAEHLIO BUCTYNaTM Y PONi
agikcornonibHoro ¢opmaHTa, ABNAOUYN CobOK CK/1340B) CKNAOQHOIo AiecnoBa, e
BOHO CTOiTb Ha [ApyromMy Micui. Tox, rpamMatukanisauia, wWo mnondarae y
OeceMaHTM3alii NeKCMYHOro 3HAYeHHA CIoBa, B AMOHCbKIM MOBI Mae €K
BMpPakanbHMM 3acib abeTKy XxiparaHy, WO Takox 3adikcoBaHO B OdiLiMHUX
AOKYMeHTax — pekoMeHaaLliax, po3pobneHmx KabiHeToM MiHicTpiB AnoHii.

CNMUCOK BUKOPUCTAHUX OXKEPEJ:

1 KupugoH, A. M. (Pen,). (2020). BE/IMKA YKPAIHCbKA EHLIMK/IOMELAIS. TematudyHuvi
PEECTP races1 3 Harnpamy «DisionIorivyHi Haykm» (MoBo3HaBCcTBO). [leprK. HayK. yCTaHOBA
«EHUMknonen. sBua-so» AIA.

[2] LY, IEBI. (1995). sZA1 %47 02 U &3,

[3] TpukyH, KO. O. (2026). Cnoci6 HanMcaHHA K MapKep PO3MeXyBaHHA rpaMaTUYHUX i
CEMaHTUYHMX HIOAHCIB OiecniB Ta AgiecniBHMX GOPM B AMOHCbLKIN MOBI. 3akaprarcbki
QinonoriyHi  cryal, 46 (2}, 168-174. DOl  https://doi.org/10.32782/tps2663-
4880/2026.46.2.27
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Mariia Panasiuk’
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I. The Mirror Crack’d: An Introduction to the Aesthetic Asymmetry

Unlike Pygmalion, whose ivory Galatea required Aphrodite's breath to quicken
into flesh, or Victor Frankenstein, whose sutured creature taught its horrified maker
the meaning of monstrous birth, men were long trapped in a patriarchal myth that
declared them incapable of parturition: unable to “birth” anything, whether
biologically, socially, or through the labour of self-transformation. The luxmaxxer
has shattered this myth, not by birthing but by becoming—a self-wrought Galatea
who answers Simone de Beauvoir's dictum that one is not born, but rather
becomes, and who reclaims the Frankensteinian body as a site of transgressive self-
creation, echoing Susan Stryker's (1994) roar against the natural order. Yet today
this self-sculpting follows a profoundly asymmetrical script. On one side, a
clandestine army of young men silently pursues /uxmaxxing and looksmaxxing,
the meticulous, often surgical enhancement of their physiques to ascend the brutal
hierarchies of desire. On the other, a vociferous cultural apparatus instructs women
to embrace /luxminimizing. to abandon the erotic for the utilitarian, to exchange
the painted face of the 1950s housewife—who rose before her husband to apply
makeup and retired to bed only after he slept, preserving the illusion of constant
beauty—for the grey uniform of the “production” woman, the amorphous body in
jeans that echo the miner’s trousers but will never descend into a mine. These twin
phenomena are dialectically intertwined, orchestrated by a left-liberal hegemony
that discredits the aesthetically labouring woman (the gold-digger, the escort, the
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“bimbo” with augmented lips) while fostering a new masculine ideal that absorbs
the very feminized aesthetics it publicly derides. We are witnessing the birth of a
new asocial dysdarwinism, a regime of Le/beserziehung for boys who have read the
black-pill, and a Leibesverleugnung (body-denial) for women trapped in bullshit
jobs and pseudo-sisterhoods, a process that weaponizes the language of inclusion
to enforce a mass de-eroticization.

The cultural narcissism diagnosed by Christopher Lasch (1979) has
metastasized into a civil war over the image. To understand it, we must traverse
Denis Diderot’s paradox of the actor, the transvestite sublime from the Chevalier
d’Eon to Paul B. Preciado, the psychoanalytic architecture of autogynephilia
(Blanchard, 1989; Panasiuk, 2025, 2026a, 2026b), and the grim sociology of bullshit
jobs (Graeber, 2018). The essay will demonstrate that second-wave “political
lesbianism”™—a genuine attempt to secede from the patriarchal libidinal
economy—has devolved into a pseudo-lesbianism and pseudo-sisterhood, a
defensive huddling of desexualized, traumatized female bodies who unite chest to
chest not out of desire (for any intimacies remain unappealing) but out of a low-
toxicity solidarity against a male gaze that has largely averted its eyes. Meanwhile,
red-pilled and black-pilled acolytes are inheriting the aesthetic mantle, becoming
the gigolos and escorts who sleep with the remaining beautiful women, leaving the
“shot-down airwomen” and “blue-haired, drinking, cutting half-sluts-half-dykes” to
their podcasts about female body hair and sanitary pad advertisements featuring
blood jam.

Il. The Escort as Scapegoat and the Gold-Digger as Anti-Heroine: The
Political Economy of Beauty Prohibition

The vilification of the gold-digger and the high-end escort is a central
symptom of this regulatory regime. Abstract “sex work” is celebrated as labour, yet
the woman who leverages her beauty and erotic capital to extract maximal
resources with minimal “productive” work is pathologized. The gold-digger's
existence refutes the dogma that a woman’s value lies in her career as a PR
manager or marketing coordinator—bullshit jobs that David Graeber (2018)
identified as psychologically destructive because they produce nothing of tangible
value yet demand the pretence of productivity. The gold-digger, by contrast,
produces the most tangible value: her beauty, her companionship, the
aestheticization of daily life itself. As | have argued elsewhere, the campaign to
integrate women into the workforce of “secre-tutkas” is a form of matrixial
recoding, an assignment of women to a grid of legibility that extinguishes the
vertical, hierarchical, and erotic axis of value (Panasiuk, 2026c¢).

The resentment against the “bimbo” is the ressentiment of those who have
lost the beauty arms race or internalized the /uxminimizing imperative. The same
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online spaces that denounce a corset-waist as a “damaging ideal” celebrate
unapologetic fatness as an anti-aesthetic, a prophylactic against the male gaze. The
non-working, hyper-aestheticized woman is a scab on the union of the drab.
Panasiuk (2026d) has linked the 1950s housewife—who polished herself before
dawn to sustain her husband's erection and thus the marriage’s libidinal contract—
to the contemporary escort. Both understood that the libidinal is a field of labour
that yields real returns. The housewife's lipstick and the escort's GFE are acts of
aesthetic production the bullshit-job ideology cannot metabolize.

The anti-gold-digger moral panic finds its purest expression here. As noted in
my work on the black-pill (Panasiuk, 2026e), the gold-digger re-mathematizes the
sexual marketplace, exposing the lie of the wage-slave dyad. Corporate feminism
insists the ideal couple consists of two equal-earning bullshit-job holders, their sex
lives desiccated by mutual exhaustion. The gold-digger reinstates the asymmetry
that is the very engine of erotic desire—she is the objet a, the sublime, unattainable
treasure of Lacan’'s graph of desire (Lacan, 1977/2006). Her demand for luxury is a
philosophical gesture: it declares that female beauty is not a public good to be
donated to the nearest male proletarian but a scarce resource to be exchanged at
a premium. The leftist cultural apparatus thus aligns with the worst disciplinary
patriarchy: both want the beautiful, non-working woman to disappear, one into the
burga, the other into the pantsuit.

Ill. The Black-Pill Ascension: From Stahlbad to Looksmaxxing

While women are instructed to become “grey and production-like,” the male
subcultural communities are  frantically luxmaxxing. The  terms se/f-
improvement and self-aggrandizementhave been hollowed out of their
humanist Bi/dung connotations  and refilled with the brute logic
of Leibeserziehung and Korperkultur. In the Third Reich, the regime deliberately
replaced Bildung—the cultivation of the whole person—with Formung (molding)
and Stdh/ung (hardening). The individual was hammered from without, like metal,
into a racially hygienic ideal (Mosse, 1966). The contemporary looksmaxxer, with his
mewing, jaw implants, and “bonesmashing,” is the ideological grandchild of
this Formung, a eugenics of the self for a social-Darwinist sexual marketplace that
has no need of state enforcement because the market now wields the calipers.

The black-pill posits that physical appearance—facial bone structure, height,
racial phenotype—determines sexual destiny with a fatalism no amount of “game”
can overcome. The response is a hyper-active surgical self-sculpting that seeks to
escape the deterministic cage by changing one's phenotype. The incel who
“ascends” becomes a simulacrum of the Chad, a copy without an original
(Baudrillard, 1981/1994). Panasiuk’s (2026f) analysis of matrixial encoding is crucial:
the matrix is a semiotic grid that assigns sexual value based on morphometric
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parameters. The “mogging” and “stacy-chasing” are rituals of a new religion of
aesthetics, where the end is not desire but dominance. The true jouissance lies in
the validation of having been chosen, a narcissistic cathexis mirroring the very
pathology incels claim to despise.

The connection to eonism and the transvestite sublime (Panasiuk, 2026b,
20269) is not distant. Havelock Ellis (1936) coined “eonism” after the Chevalier d'Eon
to describe a male identification with the feminine as an aesthetic and ontological
crossing. Today, the feminization of the male beauty ideal—the rise of the “twink,”
the K-pop idol with sculpted jaw and androgynous skin—represents a massive
cultural unworking of gender. Yet this feminization serves the male self's
autocathexis. The male body becomes the new site of the Dorian Gray portrait. a
beautiful surface that hides a void (Wilde, 1890/2003). Panasiuk (2025) has argued
that male narcissism now expresses itself through autogynephilic formations, not
in Blanchard'’s (1989) literal sense, but as a cultural appropriation of the feminine
position of being-looked-at, while still wielding the phallic power of the gaze. The
male escort and gigolo are the avatars of this new economy, having outdone the
gold-diggers at their own game.

IV. Political Lesbianism and the Pseudo-Sisterhood: The Desublimated
Body

Against this male aesthetic ascension, female /uxminimizing becomes a
panicked collective retreat. Political lesbianism, which emerged from the Leeds
Revolutionary Feminist Group (1979), Sheila Jeffreys (1981), Adrienne Rich (1980), and
Monique Wittig (1980), proposed that the only truly feminist sexual orientation is
one that refuses men entirely. Wittig's dictum that “lesbians are not women” meant
escaping the class of women. Rich's “lesbian continuum” softened this into a
spectrum of woman-identification. But the crucial shift was the decoupling of
political alliance from erotic desire: the slogan was not “discover your attraction to
women" but “don't fuck men.” Dés/irwas subtracted, leaving a desexualized shell.

What we observe now is the mass, degraded realization of this project. The
“two women-kinds uniting chest to chest” are not lesbians in a transgressive sense;
they are, as the original provocation phrases it, “horribly psychologically ugly
process of psyche in woman-person, mostly asexual, zero libido, a pile of trauma in
the body and the head.” This is a sociological observation of a particular habitus.
The female body has been desublimated into the grim ugliness of the “functional.”
The sailor-striped shirt, the ko/khoz-vibe Chanel tweed, the mom-jeans emulating
miners’ trousers (though the wearer will “never go into the mine”), the blazer with
boss-like lapels—these are the sartorial signifiers of an anti-aesthetic pretending to
be a feminist rejection of the male gaze. As | have written (Panasiuk, 2026h), this is
a form of dissexualization and disindividuation, a prophylactic armouring against
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the pain of being found lacking within the gaze. If you cannot win the beauty game,
change the rules.

The resulting pseudo-sisterhood is a formation of low-toxicity consolation.
Unlike the political lesbians of the 1970s, these new pseudo-lesbians build only
“podcasts about female body hair and ads for pads with bloody jam and a fat,
overfed woman in close-up.” The content is a ritual of desublimation without
sublimation, a return of the repressed that festers. The “bloody jam” commercial is
the objet petit aof this culture: the Thing itself displayed not as mystery but as
sticky, banal fact, enforcing a jouissance of the abject. This is /luxminimizing taken
to its extreme: not the elegant androgyny of a Dietrich but the lumpen-ugliness of
the deliberately unkempt, the “blue hair and self-cutting” that signal membership
in a community of the traumatized. It is a cu/t of the wound, deeply antifeminist
because it offers women nothing but the identity of the victim.

V. The New International of Overwork and the Diderotian Paradox of the
Actor-Woman

Why does the cultural apparatus demand this? The answer lies in the political
economy of late capitalism, which requires a docile female workforce, and in the
libidinal economy, which cannot tolerate the genuinely desirable woman. Diderot's
“Paradox of the Actor” (1773/1830) is instructive: the great actor coldly simulates
passions without feeling them, a “sublime puppet.” The escort, the gold-digger, and
the housewife embody this paradox, performing allure without surrendering to
“authentic” feeling. This performance is an aesthetic technethat commands
resources. The luxminimizing woman, by contrast, is commanded to collapse the
distance between sign and referent, to be her broken, authentic, unaesthetic self—
Diderot’s sensitive actor, destroyed by the emotion she actually feels. The cult of
authenticity is a trap, producing the psychologically ugly woman whose trauma
leaks out, making her unmarketable in both the sexual and the economic
marketplace, except as cheap emotional and clerical labour.

Graeber's (2018) concept of the “bullshit job” becomes indispensable here: a
class of roles so pointless that even the employee cannot justify them. The
psychological violence lies in the forced pretence of purpose.
The luxminimizing woman is the ideal candidate, already trained to perform a false
identity while her libidinal self is systematically starved. She is the perfect neoliberal
subject: overworked, undersexed, and too exhausted to realize her “freedom” is a
more efficient cage than the suburban kitchen. The bullshit job is the production-
side equivalent of the pseudo-sisterhood both manage surplus female energy that
cannot be allowed to flow into aesthetic or erotic capital. The male chauvinist of old
who wanted his wife at home was, in his way, the more honest consumer of female
beauty; the new progressive boss wants the woman at a desk, her sexuality
neutralized and her labour cheap.
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Meanwhile, the black-pilled male who becomes a gigolo is the mirror image
of the gold-digger, yet the cultural left finds him harder to criticize. There is no male
equivalent of the “bloody jam” commercial. Instead, the male body undergoes a
thoroughgoing aestheticization—Korperkulturin its most literal sense. As | have
argued in my paper on the limits of sexual ontology (Panasiuk, 2026a), the
Balzacian Sarrasinewho falls in love with the castrato La Zambinella is the
prototype of the modern man who invests his desire in a constructed, sexless
surface. The contemporary autogynephilic male is a Sarrasine for himself, a
beautiful object whose ontological status is undecidable. The black-pill se/f-
aggrandizementis about becoming a better image of a man, a sculpted surface
whose geometric perfection attracts. The “beautiful, young, fit body” of the Third
Reich canon returns, stripped of Aryan ideology but retaining its formal properties.

VI. The Crypt of the Symbolic: From Sarrasine to the Incel’s Gaze

To deepen this, we enter the crypt of the symbolic, which | have analyzed
through Barthes's reading of Balzac (Panasiuk, 2026a). In §/Z(1970), Barthes
dissects “Sarrasine,” the story of a sculptor in love with La Zambinella, who turns out
to be a castrato. The horror is the collision with the limit of sexual ontology. The
castrato signifies absence, a negation of the phallic signifier; La Zambinella is the
ultimate objet a, a perfect feminine beauty concealing a literal wound. The incel,
scrolling through images of unattainable Instagram models, is structurally
analogous to Sarrasine. He invests his libidinal economy in an image that will never
resolve into a reciprocal body. His black-pill rage is the realization that the image
does not want him. The solution, as /uxmaxxing reveals, is not to smash the image
but to become it.

Thisis the link to eonism and the “transvestite sublime” (Panasiuk, 2026b). The
Chevalier d'Eon performed a voluntary castration at the level of the social signifier,
occupying the symbolic position of the feminine so persuasively that the state re-
inscribed her sex. Preciado (2008/2013) theorizes the move from performance to
pharmacological self-sculpting. The black-pilled looksmaxxer on steroids and the
trans woman on hormones are both engaged in an autogynephilic project directed
toward different ends: one sculpts a body legible as hyper-male, the other as
female. Both are captivated by a Platonic form of sexual desirability they imprint on
their flesh. The “horrible psychologically ugly women"” who cut their hair short and
forego makeup attempt the opposite: a de-sculpting, a retreat into a desexualized
blob. They are the castrati of the feminist revolution, their eroticism sacrificed to a
political god that demands their annihilation as desiring subjects.

The Dorian  Grayintertext (Wilde, 1890/2003) adds another layer.
The luxmaxxing male seeks a magical arrangement where the image does the
work of attracting, while the messy, mortal body is hidden in the clinic’s attic. The
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skin-care routines and bone-smashing are rituals to keep the mirror's portrait that
of a young god. Panasiuk’s (2025) reading of male narcissism points out that this is
a colonization of the feminine position. Historically, women were the image, the to-
be-looked-at (Mulvey, 1975); men bore the gaze. The new /uxmaxxing male seizes
the position of the image, leaving women with the impotent fury of the excluded
spectator. He becomes the beautiful statue, La Zambinella, for his own reflection,
rendering the actual female body increasingly surplus to the libidinal requirements
of the age.

VII. The Return of Leibeserziehung: Nazi Body Culture and the Black-Pill
Canon

The invocation of Nazi body culture—Leibeserziehung, Korperkultur,
Formung—identifies a genuine historical resonance. The National Socialist regime
obsessed over the “beautiful, young, fit body” as a racial canon; degeneration was
the sign of moral decay (Mosse, 1966). In a perverse dialectical twist, our culture,
which purports to be Nazism's negation, has replicated its bio-aesthetic
commandments while inverting their political valence. The contemporary ideal—
the multiracial but geometrically perfect Instagram face—shares the Nazi
abhorrence of the dissolving, the fat, the leaking. The political lesbian and the blue-
haired pseudo-sister are the modern equivalents of the “degenerate” artist: their
bodies represent a formal chaos, an anti-Formung.

The black-pill commmunity, with its brutal taxonomies of canthal tilt and wrist
circumference, is the explicit inheritor of this biopolitical formalism. As argued in
my work on incels (Panasiuk, 2026e), the incel's anguish is that of the body failing
the Leibeserziehungtest. He has internalized the gaze of the racial hygienist
without the state infrastructure that would give his suffering a heroic narrative.
Instead of the Stah/bad of war, he has the gym and the scalpel. The “asocial
dysdarwinism” of our era is a Darwinism without the species, a competition of
individuals against a purely aesthetic biological ideal. The Nazis pretended the
beautiful body served the Vo/k, the contemporary /uxmaxxer knows it serves the
self, a self~aggrandizementthat is its own end. The body becomes a start-up, the
face an IPO. Social bonds dissolve into a universal, mediated competition of images.
The couple becomes a collaboration of two brands; the child a “legacy” accessory.

The women who refuse this, becoming the “drinking, cutting, blue-haired
half-sluts-half-dykes,” are the body's rebellion without a program. Their self-harm
and performative ugliness are the return of the rea/that the image-culture cannot
assimilate—the /amella of the libido, Lacan’s (1964/1977) undead organ. The leftist
pseudo-motives that celebrate these broken bodies as “transgressive” are a cruel
deception. The culture of /uxminimizing is a culture of death, a socially acceptable
suicide of the erotic, the victory of a Thanatos that masquerades as Eros.
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VIIl. The Antinomian Aesthetics of Refusal: Toward a New Aristocracy of
the Image

Is there a way out? The “escorts at least strive to be beautiful.” This statement
contains the seed of an aesthetic rebellion. The escort, the gold-digger, the “bimbo”
are not dupes,; they are the inheritors of the hetaera, women who carved out
genuine agency, luxury, and beauty in the interstices of male power. Their
insistence on the cult of health and beauty as a practice of freedom is profoundly
anti-egalitarian and therefore dangerous to a system demanding grey uniformity.
As Panasiuk (2026i) has argued, reclaiming the gold-digger narrative is a necessary
counter-hegemonic move. The only ethical response is to refuse
the luxminimizing command—to wear the silk, not the sackcloth, and make the
body a temple of Formung because you demand it, not because the Reich or the
market does.

The unsettling coda is that the red-pilled boys are, in fact, allies in this refusal,
even if enemies in the battle of the sexes. They too have understood that the social
contract is broken, that the mediocrity pact offers them nothing but shame. Their
self-improvement and becoming-gigolos are a mirror of the gold-digger’s strategy,
a transvestism of classto pass into the aristocracy of the image. The tragedy is that
this convergence does not lead to a new erotic alliance but to further atomization.
The male who has become the perfect image often prefers his own reflection, the
Sarrasine who has become La Zambinella. The culture of pure Kérperkulturends in
a jouissance of the image alone, a society of beautiful, self-sucking monads.

Thus, the pseudo-lesbian and the /nce/are not opposites but siblings. One has
rejected the image, the other has been rejected by it; one negates beauty, the other
worships it to the point of self-destruction. The remedy, if one exists, is not a return
to the 1950s but an insistence on the right to vertical/ desire, to the Formung of the
self as a work of art demanding acknowledgment, exchange, and the risk of the
other's gaze. We sculpted ourselves from what was available; what is available now
is the entire archive of human beauty, from Antinous to the Instagram influencer.
The choice is between the “kolkhoz-core-vibe” of the desexualized and the “Chanel”
of the self-fashioned. To choose the latter is a declaration of war on the
thanatocracy of the bullshit job, the hairy armpit, and the podcast about the bloody
jam. It is to say: | am a being of surface and depth, and | will not let the culture of
the /lumpen and the woundreduce me to a single, leaking hole.
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The formation of linguosociocultural competence in reading is one of the key
tasks of contemporary foreign language education, especially in the training of
future philologists whose professional activity presupposes not only linguistic
accuracy but also the ability to interpret cultural meanings embedded in authentic
texts. In this context, the Turkish poetic text may be regarded as a particularly
productive educational material, since poetry concentrates cultural memory,
symbolic imagery, value orientations, emotional evaluation, and nationally marked
ways of conceptualizing reality. However, work with a poetic text cannot be
reduced to ordinary reading comprehension or lexical explanation. It requires a
methodically organized sequence of tasks aimed at preparing students for
perception, guiding their reading, and ensuring post-reading interpretation.

The relevance of the problem is determined by the need to develop such a
subsystem of tasks that would enable students to move from the initial perception
of a Turkish poetic text to its linguosociocultural and analytical interpretation. In
language teaching methodology, a distinction should be made between an
exercise and a task. An exercise is traditionally associated with repeated
performance of operations for the formation of language or speech skills, whereas
a task presupposes the organization of students’ relatively independent activity
directed toward a meaningful communicative or interpretative result [4; 5].
Therefore, in the context of reading poetic works, the term task is more appropriate,
since students do not merely reproduce language patterns but interpret content,
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identify cultural meanings, compare cultural codes, and formulate their own
understanding of the text.

The purpose of these theses is to substantiate the stepwise organization of
work with Turkish poetic texts as a means of forming linguosociocultural
competence of philology students. The proposed organization is based on the
understanding of a subsystem of tasks as a sequence of interrelated groups of tasks
aimed at forming extralinguistic knowledge, linguosociocultural skills and abilities,
and analytical-interpretative abilities. Such a subsystem is not a random set of
classroom activities; it is a coherent methodological structure in which every stage
prepares the next one and contributes to the achievement of the general
educational objective.

The methodological foundation of this subsystem is formed by the
competence-based, communicative, linguosociocultural, and hermeneutic
approaches. The competence-based approach determines the orientation of tasks
toward the development of a specific component of foreign language
communicative competence. The communicative approach requires that reading
be connected with discussion and interpretation. The linguosociocultural approach
focuses students’ attention on culturally marked units, background knowledge,
symbols, precedent phenomena, and value meanings. The hermeneutic approach
emphasizes interpretation, the movement from parts to the whole and from the
whole to parts, and the gradual formation of the reader’'s own understanding of the
poetic work [7; 9].

The idea of staged work with a text is widely represented in foreign language
teaching methodology. Researchers distinguish preparatory, pre-text, text, and
post-text phases of reading, although their terminology and emphasis may differ
[1; 3; 10]. For poetic texts, such staging is particularly important because students
often encounter not only linguistic difficulties but also semantic, cultural,
associative, and logical difficulties. A poetic work may contain compressed imagery,
symbolic meanings, implicit evaluation, intertextual references, and culturally
specific emotional codes. Consequently, the proposed subsystem of tasks should
combine work on language, culture, interpretation, and students’ independent
research activity.

The first component of the subsystem is the preparatory stage. Its purpose is
to create the necessary background for full perception and understanding of the
poetic text. At this stage, students become acquainted with the author’s biography,
the history of the creation of the work, the literary and historical context, the
author’s worldview, genre and stylistic features of the poem, as well as the cultural
symbols and precedent phenomena that may be significant for interpretation. The
preparatory stage is especially important in working with Turkish poetry, because
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mMany meanings can remain inaccessible without preliminary knowledge of Turkish
history, social realities, literary traditions, and symbolic associations. Tasks at this
stage may include reading short informative texts, watching video materials about
the author or the historical period, discussing the socio-cultural background, and
identifying possible thematic dominants of the poem.

The second component is the pre-text stage, which prepares students for
direct reading of the poetic text. This stage includes activation of background
knowledge, introduction into the subject area, removal of linguistic difficulties,
removal of logical difficulties, and prediction of the content and idea of the text.
Activation of background knowledge may be organized through brainstorming or
group discussion of questions related to the historical, cultural, and ideological
context of the work. Introduction into the subject area involves short microtexts,
teacher explanations, visual materials, or guided search tasks that help students
understand cultural, geographical, natural, or historical background reflected in
the poem. In this way, students acquire additional knowledge needed for
meaningful perception and interpretation [1; 2; 10].

The removal of linguistic difficulties should not be limited to translation of
unknown words. In a poetic text, lexical units often function as culturally marked
signs, while grammatical forms may contribute to rhythm, imagery, or emotional
expressiveness. Therefore, students should be encouraged to work with
dictionaries, compare lexical meanings with their native language, identify
connotations, analyze culturally marked words, and interpret symbols and tropes.
The removal of logical difficulties is also necessary because poetry may have a non-
linear structure, implicit connections, ellipses, allusions, and figurative
contradictions. Students may use schemes, semantic maps, identification of key
images, and preliminary discussion of intertextual or symbolic elements. Prediction
tasks based on the title, key words, images, or cultural associations help students
formulate hypotheses about the theme and idea of the poem and increase their
motivation for reading.

The text stage is linked with the direct reading of the poetic work and the
realization of a communicative purpose of reading. The communicative purpose
determines what information students should obtain and what operations they
should perform: to understand the general idea, identify details, interpret the
author's position, perceive aesthetic features, understand socio-historical facts
reflected in the poem, or determine the role of composition, rhythm, and imagery.
At this stage, students integrate linguistic, speech, and linguosociocultural skills.
They learn to perceive factual information, recognize culturally marked vocabulary,
understand figurative meanings, identify the emotional and evaluative tone of the
poem, and establish links between language form and cultural meaning.
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The post-text stage is the most significant for the formation of
linguosociocultural competence because it creates conditions for deep
interpretation and critical processing of the poetic work. It includes checking
comprehension, discussing the poem, interpreting symbols and implicit meanings,
and performing research-oriented tasks. Comprehension checking may involve
answering questions, creating schemes of images and symbols, or explaining
selected lines. Discussion tasks should stimulate students to compare
interpretations, justify their opinions, and reveal how particular images, metaphors,
or cultural references contribute to the general idea of the text. Such work develops
not only reading skills but also critical thinking and the ability to participate in
intercultural dialogue.

A productive method for the post-text stage is the project method, which
allows students to conduct deeper research into the poetic text and its cultural
context. Project tasks may focus on the analysis of symbols, precedent phenomena,
tropes and stylistic figures; cultural reinterpretation of the poem in music, cinema,
theatre, or visual arts; analysis of genre, style, and composition; investigation of the
ideological content of the work; study of the place of the poem in Turkish literary
and cultural history; and analysis of modality as the author's evaluative attitude
expressed through language means. The project method is consistent with search-
based and research-based learning and enables students to work with additional
sources, compare interpretations, and formulate independent conclusions [6; 8].

Cultural reinterpretation deserves special attention because it expands
students’ understanding of the poetic work as a cultural phenomenon rather than
a closed verbal artifact. When students compare the original poem with its
reinterpretations in other arts, they learn how one and the same image or idea may
acquire new meanings in different historical, aesthetic, or social contexts. This
contributes to the development of extralinguistic knowledge and analytical-
interpretative abilities. It also encourages students to understand poetry as part of
a broader cultural continuum, which is essential for the formation of
linguosociocultural competence.

The proposed subsystem of tasks may be illustrated by work with a Turkish
poem in which central images such as rock, wind, song, light, bird, soil, blood, and
spirit are used to express resilience, movement, memory, hope, continuity, and the
overcoming of death. At the preparatory stage, students receive information about
the author, historical context, and genre features. At the pre-text stage, they discuss
associations caused by the title, clarify the symbolic meanings of key words, and
predict the possible idea of the poem. At the text stage, they read the poem with a
specific communicative purpose, for example, to determine how the central
images reveal the author's view of human life. At the post-text stage, they interpret
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symbolic images, discuss implicit meanings, create visual schemes, and prepare
projects devoted to the cultural significance of the poem. Such organization
demonstrates the transition from perception to interpretation and from
interpretation to independent cultural reflection.

Thus, the stepwise organization of work with Turkish poetic texts ensures a
gradual and systematic formation of linguosociocultural competence of philology
students. The preparatory stage forms the necessary background knowledge; the
pre-text stage removes linguistic, subject-related, and logical difficulties and
activates prediction; the text stage organizes purposeful reading and primary
interpretation; the post-text stage provides deeper discussion, critical analysis, and
research-oriented interpretation. The effectiveness of such organization is
determined by the logical connection between tasks, their gradual complication,
the integration of linguistic and socio-cultural material, and the orientation toward
students’' independent interpretative activity.

It may be concluded that Turkish poetic texts have considerable
methodological potential for developing linguosociocultural competence in
reading. They enable students to master not only language units but also culturally
marked meanings, symbolic systems, emotional and evaluative information, and
national ways of representing reality. A coherent subsystem of tasks based on
preparatory, pre-text, text, and post-text work allows the teacher to transform
poetic reading into a complex process of linguistic, cultural, and interpretative
development. Further research may be directed toward experimental verification
of the effectiveness of the proposed subsystem in the training of future philologists
specializing in Turkish language and literature.
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Cy4acHMM eTan PO3BUTKY IHLLOMOBHOI OCBITU XapaKTepPU3YETbLCA aKTUBHUM
MepeoCMMUCIEHHAM TpaOUUIMHUX Migxo4iB OO HaBYaHHA Ta BMPOBAaOXKEHHAM
IHHOBALIMHMX  METOOMYHMX  KOHLEMLUiM, OpIEHTOBAaHMX Ha GopMyBaHHA
KOMYHIKaATUBHOI Ta MIXKKY/1bTYPHOI KOMMNETEHTHOCTI 30,00yBayiB OCBITU. Y KOHTEKCTI
MoAepHi3aLlii OCBiTM 0COBNMBOI aKTyanbHOCTI HabyBae nMpobnema edeKTUBHOro
MOEAHAHHSA KNACUYHUX | CYH4aCHUX METOOAMK BMKNAOAAHHSA IHO3EMHKMX MOB.

TpmBanuMM 4ac y NpakTuui BUKNagaHHS OOMiHYBaB rpaMaTMKo-nepekiagHunim
MeTo[, CMPAMOBAHMM NepenyciM Ha 3aCBOEHHSA rpaMaTUYHKMX NPABUN | Nepeknag,
TeKCTiB. HaTOMICTb cy4acHa MeToAMYHA HayKa aKTUBHO PO3BMBAE KOMYHIKAaTUBHMI
Ta NeKCUMYHMWM nigxoamn, aKi aKUeHTykTb yBary Ha $dopMyBaHHI 30aTHOCTI O0
peanbHOro MOBMEHHEBONO CMiNIKyBaHHA Ta OnMepyBaHHA MOBHUMU OOAMHULAMU B
ABTEHTUYHOMY KOHTEKCTI.

MNpobnemMatmnka MeToOMKWM  BUKIAOAHHA  IHO3EMHUX MOB  3HaMLWNa
BiJOGpaXKeHHsA y npauax BiTumsHaHux (O. B. birny, KO. M. HeciH, C. 0. Hikonaega,
J1. C. MNaHoBa Ta iH.) i 3apybixkHux gocnigHukis (P. ManniccoH, . KocTe, X.-I. Kok,
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K. MopeH Ta iH.), aKi po3rnagatoTb €BOMIOLIK0 MeTOAIB HaBYaHHS, iXHI MPUHLUMNK Ta
OVNOAKTUYHI  MOXNMBOCTI. BogHouac 3icTaBNeHHAa rpaMaTUKo-NepeKnagHoro,
KOMYHIKaTMBHOIO Ta NEKCUYHOro NiaXo4iB y KOHTEKCTI BMKNAAaHHA GpaHLYy3bKOi
MOBM MOTpebye NoAanbLLIOro HAyKOBOIO OCMUCIEHHS.

MeToguMka BUKMaOAHHA iHO3EMHMX MOB 4K rany3b MNegaroridyHoi Hayku
chopMyBanacsa Ha NepeTumHi NIHMBICTUKK, MCUXONOTii Ta ANOAKTUKM U OOCNIOXKYE
3aKOHOMIPHOCTI GOPMYBaHHS IHLLOMOBHOI KOMYHIKaTMBHOI KOMMETEHTHOCTI, 3MICT,
APUHUMMNKM, METOOM Ta OpraHizauinHi $opMm HaBYaHHA [1]. Y HayKOBIiM fiTepaTypi
PO3PI3HAITb MOHATTA MeToaWKa, Miaxig Ta MeTod, 9Ki MakTb Pi3HMM pPiBeHb
TEOPETUYHOTO y3aralbHeHHS.

Mio MeToaMKOoK PO3YMIildTb CUCTEMY HAYKOBO OOIFPYHTOBAHMX MOSOXKEHb
WoAo Linen, 3MicTy, NpMHUMNIB i 3acobiB HaBYaHHA iHO3eMHOi MoK [1]. BoHa
BiooGpaXkae 3arasnbHy KOHLEMNLito opraHi3aLii OCBITHbOro NpoLecy Ta CNMPaETbCca
Ha MPOBIOAHI MCUXONIHIBICTUYHI Teopii MeEBHOro ICTOPUYHOrO eTany. B akocTi
CUHOHIMIYHOIO NOHATTA OO0 MEeTOAMKM B 3aranbHoMy (PinocodCbKoOMy) ceHci
BXXMBalOTb MOHATTA Migxody, WO BW3HAYaEe TEOPEeTUYHI 3acagus HaB4YaHHS,
PO3YMIHHA MPUMPOAM MOBU Ta MexaHi3MIB ii 3aCBOEHHS, ToOi 9K MeTod BUCTyMNae
KOHKPETHOK CUCTEMOI MPUMOMIB i cnocobiB peani3alii BignoeiaHoOro niaxoay B
MNPaKTUYHIM OigNbHOCTI BMKMadaya [2].

Cneuymdika rpaMaTUUHOI cucTeMum GPaHLYy3bKOi MOBU, po3rasly>eHa cmucteMa
aiecniBHMX GOpM, a TaKOXK BMCOKA YAaCTOTHICTb PIKCOBaAHMX TEKCUYHMX CNOMYyYeHb
3YMOB/MIOIOTb HEOOXiAHICTb iHTerpaLlii pi3HWMX nNigxodiB 3anexxHo Big Luinen
HaBYaHHSA Ta PIBHA NiAroTOBKM 3000yBayiB OCBITW.

TpaauuinHo 3a OiaXPOHIYHUM KPUTEPIEM METOOUKM PO3AINAITb HA KNAaCUYHI
(He aymio-Bi3yanbHi i aydio-Bi3yasnbHi) i cydacHi ( cnpaMoBaHi Ha aBTOHOMIO yYHSA).
[0 neplwmnx HanexaTb rpaMaTUKO-NepeKnagHniM MeTom, MPSIMMK, ayaio-opanbHNN
i aynio-BizyanbHMm (SGAV), a 40 ApPYTrMX — KOMYHIKAaTUBHWI Ta OidNbHICHWIA Nigxoan.

FpaMaTuKo-NnepeKknagHUM MeToa € OOHUM i3 HamaaBHiWKMX cnocobiB
HaBYaHHS IHO3eMHKMX MOB | TPMBAJIMIM Yac MOocigaB OOMIHAHTHE MiclLe B OCBITHIN
npaKTULi. Moro BUTOKM MoB'a3aHi 3 Tpaguui€lo BUKIAOAHHS KIAaCUYHUX MOB,
30KpeMa NnaTuHW Ta OAaBHbOMpPeLbKoi, Ae MPOBiAHOK MeTok Oyno YMTaHHSA Ta
nepeknag NMCbMOBUX TEKCTIB [3].

TeopeTUUYHOK OCHOBOK MPaMaTMKO-MNepPeKIagHOro MeToay € ysaBAeHHa nNpo
HaBYaHHSA 9K NOriYyHe OBOMOAIHHA MOBHOK CUCTEMOKD Yepes MOSACHEHHA MpaBun
PiOHOI MOBOIO Ta iX MOAasnblle 3aCTOCYBaHHSA Y BMpaBax. HaBYanbHUM MpoLEeC MaEe
nepeBaXXHO AeOyKTUBHUIM XapaKTep: Bia GOpPMyNtoBaHHA rpaMaTUYHOIro npaBuia —
00 MOro MpakKTUYHOro 3akpinneHHa [1].

OCHOBHUMU MPUHLIMNAMKM MeToaY € MPIOPUTET MNCbMOBMX BUAIB Ai9NbHOCTI,
CUCTEMHE BMBYEHHS MPaMaTMKM, BUKOPUCTAaHHSA Nepeknany sk OCHOBHOMO 3acoby
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KOHTPOSO Ta 3aCBOEHHSA MaTepiany, a TaKoX ornopa Ha pigHy MOBY AK iIHCTPYMEHT
nosacHeHHa [3]. CTpyKTypHO-boOpManbHMM Niaxig B ayadio-BilyanbHUX MeToaMKax,
Wo 3'9BNAlOTbCA  Mi3HiWle, [Ooda€e  igeto Mnpo  HeobxiaHicTb  dopMyBaHHA
CUHTAKCMYHOIO aBTOMATM3MY Y BMBYEHHI MOB, YaCTO 3a JOMOMOIOK MOBTOPEHHA.

TrNoBI 3aBOAHHA KIAaCUYHMX METOOMK OXOMMIOOTh MepeKnag TEKCTIB, aHani3
CUHTAKCUYHUMX  KOHCTPYKLIN, 3amoBHEHHS MPOMYCKIiB, CTPYKTYPHI BMNpaBu
(TpaHchOpPMaUiMHI) | 3aCBOEHHA JEKCUMYHMX CMNUCKIB. JlekCMKa mnoaaeTbca
i30NbOBaHO, 6e3 ypaxyBaHHA KOHTEKCTYalbHOro GyHKLIIOHYBaHHA [3] y rpamMaTuko-
nepeknagHoMy MeTodi i B MiHIManbHOMY MOBMIEHHEBOMY KOHTEKCTI B aydio-
opanbHMX Ta aydio-Bi3yanbHMX Nigxoaax.

Y BUWKNagaHHi &$paHLUy3bKoi MOBWM TpaguUinHMM MeTod TPWBaIMM 4ac
3a/MLWaBCcsa NPOoBIgAHWM, 0COBNMMBO Y BULLIKM LWKOAI, Ae yBara 3ocepenykyBanacsa Ha
YMTaAHHI HAyKOBWMX TEKCTIB i GOpMyBaHHI Nepeknagaubkmnx yMiHb [4]. CKNagHIiCTb
4acoBMX GOPM, Y3rOMXKEHHA AOIECNIB | CUMHTAKCUYHUX CTPYKTYp cnpusana
30epeXeHHI0 CTPYKTYPHOTO nigxoay.

MNonpu KPWUTWKY, MeTod Ma€ HU3Ky MepeBar: BiH 3abe3neuye rnnboke
PO3YMIHHA FPaMaTUYHOI cUCTeEMM, GOPMYE aHaNITUYHE MUCMEHHSA Ta PO3BUBAE
HaBUYKKM POBOTU 3 MUCBbMOBUMU TekcTamu [1]. [na dinonoriyHmx creuianbHOCTEN
TakKa nigroToBKa 3a/IMLLAETbCH Ba)KJ/IMBOIO CK/1agoBoOtO npodecinHoi
KOMMETEHTHOCTI.

BogHouac opieHTauig Ha dopManbHO-rpaMaTUYHUIN aHasi3 He cnpusae
OOCTaTHbOMY PO3BUTKY YCHOMO MOBMEHHS, CMOHTAHHOCTI KOMYyHiKauii Ta
iHTepakTMBHOI B3aemMogii [5]. MoBneHHs 4yacTo HabyBa€ LWTYYHOro XapakTepy,
OCKIiTbKM HaBYaHHS BigbyBa€ETbCA NO3a YMOBaMU peanibHOro CriflkyBaHHS.

AK peakKLia Ha OBMEeXeHICTb CTPYKTYPHO-bOpManbHMX MeTodiB HaBYaHHS,
30KpeMa rpamMaTmMKo-nepeKnagHoro, y Apyriv nonoBmHi XX ctonitra chopMyBaBCH
KOMYHIKaTUBHUM  nigxigd. Woro CcTaHOBMEHHS MOB'A3yl0Tb i3 PO3BUTKOM
COLLIONIHIBICTUKM, TEOPIi MOBMEHHEBUX aKTIB | MCUXONIHMBICTUMKMK [2]. Ha BiaMiHY Bif
nonepenHiX KOHUEMuin, y UeHTPi yBarM OMWMHAETbCA HEe MOBHA CUCTEMA 9K
CYKYMHICTb MpaBu/, a MOBMNEHHA d9K dopMma couianbHOI B3aeMofii. HaBYaHHSA
OPIEHTYETbCA Ha PO3BUTOK YCiX BMAOIB MOBJIEHHEBOI OIANbHOCTI (peuenTUBHUX i
MPOOYKTUBHMX) B  YMOBaX, MaKCUManbHO HabGNMKeHWx 00  peanbHUX
KOMYHIKaTMBHWMX CUTYaLLiW.

OCHOBHI NMPUHUMMN KOMYHIKaTUBHOIO Nigxoay:

e QYHKLIIOHaNbHa CAPSAMOBAHICTb HaBYaHHS;

® CUTYATMBHICTb | MOOEeNtoBaHHA peanbHOro CriflKyBaHHS,

e iHTerpauia BMaiB MOBMEHHEBOI OiaNbHOCTI;

® BUKOPUCTAHHSA aBTEHTUYHUX MaTepianis;

e IOMiHYBaHHS IHTEPAKTUBHUX GOPM poboTKn [5].
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MOBHI 3acOb6U 3aCBOKOIOTbCA 4Yepe3 BMKOHAHHSA KOMYHIKATUBHO 3HaudyLLMX
3aBOaHb, a TrpaMaTMKa IHTErpyeTbca B MOBJ/EHHEBY [LiANbHICTb | 4acTo
OMnpaLboBYETLCA IHOYKTUBHO [6].

Y BUMKNagaHHi dpaHLYy3bKOi MOBM LEen nigxia Mae ocobnmBe 3HaYeHHa 3
ornaaoy Ha ii nparMaTU4HYy Ta COLIOKYNbTYPHY 3YMOBMEHICTb. BapiaTMBHICTb
pericTpiB, cnctemMa GopM BBIUYIMBOCTI Ta YaCTOTHICTb YCTANIEHMX MOBHUX Modenemn
NoTpebytoTb KOHTEKCTYani30BaHOro HaB4YaHHA [4].

MNepeBaraMy MigxoQy € PO3BWTOK CMOHTAHHOCTI MOBAEHHS, MNiABULLEHHS
MOTMBaLLii Ta POpMyBaHHA 30aTHOCTI BUKOPUCTOBYBATK MOBY B peasibHMX YMOBax
CcninkyBaHHS [6]. BoogHo4ac Moro peanisalis notpebye MeTogm4HOro 6anaHcy Mix
KOMYHIKQTUBHOIK MPAKTUKOI Ta CUCTEMHUM OMnpauBaHHAM MOBHOI dopMU; 3a
MOro BiACYTHOCTI MOXX/IMBE NMOBEPXHEBE 3aCBOEHHSA MPaMaTUKM N TEKCUKM [5].

JlekcmyHmM nigxig, NpeactaBneHMM aHrNiMCbKMM HayKoBLEM M. J1bloicom,
chopMyBaBCA Y MexXax KOMYHIKQTUBHOIO Migxoay HamnpuKiHui XX CT. Ak pe3ynbtaT
nepeocMMC/IEHHA PO NEKCUMKM B OBOJIOAIHHI iIHO3eMHOI MOBOtO. Ha BigMiHY Bifg
CTPYKTYPHMUX KOHLEMLLIN, WO HadaBanu npiopuUTeT rpamMatuLi, NTEKCUKOLEHTPUYHI
Teopii BUXOOATb i3 MOSIOXXEHHA MPO MPOBIAHY POSb CIOBHMKOBOIO 3amacy Ta
CTIMKMX MOBHMX NOEAHaHb Y GOpPMyBaHHI MOBIEHHEBOI KOMMETEHTHOCTI [8].

TeopeTUUHMM NIAFPYHTAM Nigxony € igea Npo Te, WO MOBIEHHSA CKIa4aETbCH
3 FOTOBUX NEKCUYHUX ONOKIB — KOMOKauiv, Khiwe, igioMaTUYHUX BUPA3iB, AKi
DYHKLIOHYIOTb 9K LLiNICHI cMUCnoBi oauHuULL [7], [8]. IX cncTeMHe 3aCBOEHHS CripUsiE
NPUPOAHOCTI M aBTOMATU30BaHOCTI MOBJIEHHS.

OCHOBHUMU MPUHLMMAMM IEKCUYHOIO NigXoay € OpieHTaLig Ha YacTOTHICTb i
PYHKLIOHaNbHY 3HAYYLLICTb MOBHUX OOAMNHMLLb, 3AaCBOEHHSA CTPYKTYP Yepes TUNOBI
NeKcuyHi Mogeni, poboTa 3 aBTEHTUYHMMKM TEKCTAMK, @ TAKOXK PO3BUTOK HAaBUYOK
CAPUNHATTA (BUOKPEMMEHHS) NMEKCUMUYHKMX CMONYYeHb Y KOHTEKCTI [7].

MpaMaThKa B MexkaX Lboro niaxoay po3rnanacetbCs 9K CKAaAHMK NEKCUYHUX
Mofenen i ONaHOBYETbCSA Yepes iX MPaKTUYHE BUKOPUCTaHHS [8].

Ona BukNagaHHa &paHLy3bkoi MOBW NEeKCUYHUIM nigxioa € ocobnmBo
aKTyaNbHWMM, OCKINIbKM MOBa XapaKTEPM3YETLCA BUCOKOK YAaCTOTHICTIO PiKCOBaHMX
CMNONyYeHb, CTIMKMX QIECNIBHUX KOHCTPYKLIM | KMiLLOBaHMX GOPMY BBIYTMBOCTI [4].
HepocTaTHE BOMOAIHHA KOMOKAUISMKM 4acTo MPW3BOAUTb OO0 iHTepdepeHLUii Ta
HenpPuPOOHOCTI MOBTIEHHS.

3icTaBneHHs TPaaMUINHOIo (3oKpema rpaMaTMKO-MepeKnagHoro),
KOMYHIKaTMBHOIO Ta JIEKCMYHOIo NiaxoaiB Bigobpaykae eBoNtoLito Linew i 3acobis
iIHLWWOMOBHOI OCBITU Bif CTPYKTYPHO-aHaniTM4HOi Mogeni Ao GyHKLUioOHanbHO-
KOMYHIKATMBHOI Ta JIEKCUKOLUEHTPUMYHOI MnapagurMun. BIigMIHHOCTI MK HWUMU
BMABMAAKOTLCA Y TPaKTyBaHHI MeTWM HaB4YaHHS, BM3HAYeHHI MPOBiAHOI OOMHMLL
3aCBOEHHA, XapaKTepi HaB4anbHOI AOi9NbHOCTI Ta POMi Yy4YaCHUKIB OCBITHbOIO
npouecy.
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FpaMaTuKo-NMepeKnagHUM MeTod OPIEHTOBAHMIM Ha CBIiAOMe OMaHyBaHHSA
rpaMaTUYHOI cucTeMM MOBM Ta GOPMYyBaHHA HABUYUOK Mepekragy MMCbMOBMX
TekcTiB. [MpoBiAHOK OOMHMULEK HaBYaHHA BUCTYMaE rpamMaTUMyHe MNpaBuIo, a
NeKCMKa MOodaETbCa i30N1bOBaHO, 30e6iNblLIOro Yepes nepexknagHi BianoBioHMKN.
MeTopn 3abe3neyye CUCTEMHICTb | FMMOOKe PO3YMiHHA MOBHOI CTPYKTYypW, NpoTe
obMeXxKye PO3BUTOK CMOHTAHHOIO MOBMEHHSA Ta KOMYHIKATUBHOI MHYYKOCTI.

KOMyHIKaTMBHMIM Nigxig 3Millye aKUeHT i3 dopMM Ha bYHKLIOHYBaHHA
MOBHWX 3acobiB Yy peafibHOMY CrifikyBaHHi. Moro MmeTolo € ¢opMyBaHHS
KOMYHIKaGTMBHOI KOMMETEHTHOCTI B €QHOCTI NMiHIBICTUYHOIO, COLIONIHIBICTUYHOIO
Ta MNparMaTUYHOro KOMMOHEHTIB. OCHOBHOK OAMHMLIED HABYaHHA CTae
MOBNEHHEBUIMN aKT, a rpaMaTuKa i NEKCMKa IHTErpyrTbCa B KOMYHIKaTUBHY
OiaNbHICTb. HaBYanbHMIM MpoLec OPraHi3oBYETbCA Yepes iIHTePaKTUBHI 3aBOAHHS,
LLLO MOAEMIOOTb pearibHi YMOBU CMiNKyBaHHS.

JlekcnyHMM nigxig NpPoAOBXYE KOMYHIKATUBHY Mapagurmy, BU3Hadaroum 9K
©6a30By OOMHMLIO 3aCBOEHHSA KOJMOKauito abo NeKCUMYHUIM 6GnoK. MoBMEeHHS
PO3rNaOacTbCa FK CUCTEMA T[OTOBUMX MOBHMX MOEOHAHb, aBTOMATM30OBaHe
BUKOPUCTAHHA AKMX 3abe3rnedyye MNPUPOOHICTb BUCAOBAOBAHHA. [pamMaTMKa
IHTEPNPETYETbCA AK CKMaAHWMK NEKCUYHUX MOLOENIEM | 3aCBOKETLCA 4Yepes iX
PYHKLUIOHYBaHHA B aBTEHTUYHOMY KOHTEKCTi. Takuh nigxio  ocobnumeo
MNPOAYKTUBHWMM Y BUKIaOAHHI GpaHLY3bKOI MOBM, LLIO XapaKTepU3yETbCA BUCOKOK
YaCTOTHICTIO CTIMKMX Crony4YeHb i opMys BBIUTMBOCTI.

BUCHOBKWU. [1OPIBHANbHUIA aHanMi3 3acBigyye, WO pPO3rAaHyTI nigxogm
CMMNPAKOTbCA Ha PIi3HI YABNEHHA Npo Npupody MOBU Ta MeXaHi3MK ii 3aCBOEHHS:
aHaNITMKO-AeOyKTUBHE  OMaHyBaHHA  CUCTEMWM  (FpaMaTUKO-MepeknagHunm),
PYHKLIOHaNbHO-KOMYHIKaTUBHE BMKOPUCTaHHA MOBHMWX 3acobiB
(KOMYHIKAQTUBHMW) Ta KOTHITUBHE HAKOMUWYEHHS W aBTOMATM3aUilo NEKCUYHMX
ONoKiB (NeKkCcUUYHMM). KoxKeH i3 HUMX Ma€e BfacHi AWOAKTUYHI nepeBarn u
OBMeXKeHHs.

Y KOHTEKCTI BWKMAOaHHA PpaHLy3bKOi MOBU OOLIMIbHOK € iHTerpaTuBHa
MOOefb HaBYaHHSA, LLO MOEOHYE CUCTEMHICTb FpaMaTUKo-nepeknagHoi Tpaguuii,

HeobXiaHICTb aBTOMaTU3aLlii rpaMaTUYHMX HaBMYOK, KOMYHIKaTUBHY
CMNPAMOBAHICTb | JIEKCUKOLLEHTPUYHY oOpieHTauito. CaMe Take noegHaHHA
3abe3neuye dopMyBaHHSA MOBHOLIHHOI IHLLOMOBHOI KOMYHIKaTUBHOI

KOMMeTeHTHOCTI 3006yBayiB OCBITW.
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The rapid modernization of English Language Teaching (ELT) within higher
education environments demands a definitive shift from conventional
methodology toward the systematic integration of technology-enhanced learning
(TEL) frameworks [1, p. 1017]. For pedagogical universities responsible for preparing
future English teachers, the adoption of structured TEL frameworks is a strict
methodological necessity driven by the significant impact of digital tools on
student learning outcomes [6, p. 356]. Rather than executing a superficial
substitution of traditional standard materials with digital analogs, effective
technology integration requires a comprehensive remodeling of the instructional
framework to support student-centric, innovative educational pathways [1, p. 1029].

This systemic transformation is best achieved through a complementary triad
of dominant TEL models: TPACK, SAMR, and DigCompEdu. The Technological
Pedagogical Content Knowledge (TPACK) framework introduces Technological
Knowledge (TK) alongside Content Knowledge (CK—encompassing grammar,
vocabulary, and discourse characteristics) and Pedagogical Knowledge (PK),
asserting that effective teaching depends on the substantive intersection of these
domains rather than their isolated application [1, p. 1025, 1029]. Instructors operating
at a high TPACK level utilize digital tools to scaffold active, collaborative
communication and cognitive learning goals [2, p. 798]. Concurrently, the
Substitution-Augmentation-Modification-Redefinition (SAMR) framework offers a
task-centered rubric to evaluate the transformative impact of technology on
learning processes [2, p. 802]. It guides educators to move fluidly from basic
operational enhancements, like spelling-checkers, to fully redefined practices such
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as multimedia digital storytelling and global peer review [3, p. 3]. Furthermore, the
Digital Competence of Educators (DigCompEdu) framework addresses broad-scale
professional proficiency across six distinct competence areas—ranging from digital
resource management to learner empowerment—utilizing a six-level progression
model (from Newcomer to Pioneer) to facilitate tailored professional development
[4, p. 16,17, 28].

When seamlessly integrated, these frameworks provide a robust pedagogical
foundation for incorporating advanced educational innovations, such as Artificial
Intelligence (Al) platforms like ChatGPT. While ChatGPT offers exciting
opportunities to optimize study processes and enrich learning experiences, its
unguided implementation introduces severe cognitive challenges [5, p. 52]. Over-
reliance on Al tools frequently triggers a decline in essential learning skills, fosters
mental inertia, and creates a distinct risk of academic parasitissm among students
due to excessive dependency [5, p. 52]. To mitigate these challenges, educators
must combine technological fluency with well-developed pedagogical design skills
to ensure students remain actively engaged in authentic communicative scenarios
[2, p. 799].

Ultimately, the realization of this multi-layered pedagogical strategy relies on
proactive institutional support and policy alignment. University administrators
must prioritize deliberate investments in digital infrastructure, since reliable
internet access and updated hardware are fundamental prerequisites without
which theoretical models remain unachievable [6, p. 359]. Concurrently, institutions
should establish structured, longitudinal faculty development programs aligned
with systemic digital competency benchmarks [4, p. 35]. By synthesizing the
cognitive architecture of TPACK, the task-oriented evaluation of SAMR, and the
professional guidelines of DigCompEdu, higher education institutions can
effectively minimize the risks of Al while constructing a dynamic learning culture
that prepares future educators for a globalized world [2, p. 804; 4, p. 28].
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The contemporary educational environment operates under conditions of
deep mediatization, where popular culture has become an integral part of learners’
everyday lives. Films, television series, music, social media, and digital memes
shape not only young people’s leisure activities but also their ways of thinking,
everyday communication, and interpretation of social reality.

As researchers note, ignoring popular culture in education would mean losing
significant opportunities to engage learners in the educational process and foster
critical reflection on the media environment [4]. At the same time, growing
attention is being paid to the integration of cultural texts into educational practices
as tools for developing critical thinking, intercultural communication, and media
literacy [6]. Media texts are particularly important in foreign language education,
where they serve as valuable sources of authentic linguistic and cultural input.

In contemporary humanities research, popular culture is viewed as a system
of mass cultural practices and texts circulating within the media space and shaping
the shared symbolic codes of society [2]. Within the cultural studies perspective, it
is understood as a form of everyday cultural communication encompassing music,
cinema, television, digital platforms, and other media products. From the
perspective of media education, popular culture functions as an environment for
developing digital literacy and critical thinking [5].

Within the framework of this study, the approach of critical pedagogy is also
particularly relevant, as it emphasizes the need to analyse power relations,
ideologies, and social narratives embedded in media texts. In this context, popular
culture becomes not only an object of consumption but also a subject of critical
analysis within the educational process [4]. In our view, in contemporary foreign
language education it should be regarded not only as a source of authentic
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language material but also as a sociocultural resource that connects educational
content with learners’ everyday experiences.

Modern educators and researchers consider popular culture a valuable
resource for both formal and informal education. Media texts can effectively
perform pedagogical functions because they construct cultural codes and social
meanings, create contexts for developing linguistic and communicative
competence, and encourage active learner engagement [3].

Numerous studies demonstrate that in foreign language teaching, popular
culture content is used as authentic material that increases motivation and brings
learning closer to real communicative environments [5]. Such materials can be
employed to develop all language skills. Watching excerpts from films and
television series contributes to the development of listening skills and familiarizes
learners with authentic spoken language; analysing song lyrics helps expand
vocabulary; and discussing popular media products in groups creates
opportunities for developing speaking skills and intercultural communication.
Furthermore, digital forms of popular culture make it possible to integrate
elements of informal learning into the educational process.

According to media education scholars, the integration of popular cultural
texts into learning promotes the development of critical literacy, as students
analyse not only the content itself but also the ideological and social contexts of
media messages [2].

Both Ukrainian and international educators identify a number of advantages
associated with the use of popular culture content in education. First and foremost,
it enhances learner motivation because students actively engage with such texts
in their everyday lives. Another important advantage is the authenticity of the
learning material: films, songs, television shows, memes, and social media content
reflect real linguistic and cultural practices and provide access to contemporary
language use [1]. Equally significant are the development of critical thinking, media
literacy, and learner autonomy. Working with media texts helps learners develop
the ability to interpret and evaluate cultural, social, and ideological meanings,
critically analyse information, and recognize manipulative messages. At the same
time, the use of popular culture resources encourages students to independently
search for, analyse, and process information beyond the classroom, fostering
responsibility for their own learning and promoting lifelong learning skills [7].

Based on the analysis of scholarly literature and contemporary educational
practices, we consider it appropriate to view popular culture in foreign language
education not merely as a collection of authentic teaching materials but as a
multifunctional pedagogical resource. In this context, popular culture performs
three interconnected functions: motivational, authentic, and critical-reflective.
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The motivational function lies in increasing learners’ interest in the
educational process through the use of cultural products that are part of their
everyday media environment. Such materials provide emotional engagement and
contribute to the development of intrinsic motivation to learn a foreign language.
As a result, learning acquires personal relevance and is perceived not only as an
academic activity but also as a means of participating in the contemporary global
cultural space.

The authentic function is associated with the ability of popular culture
content to reflect real linguistic and sociocultural practices of language users.
Unlike artificially adapted educational texts, popular culture media texts
demonstrate the natural functioning of language in diverse communicative
situations, reflecting current vocabulary, communicative strategies, cultural
realities, and patterns of social interaction. This creates opportunities for developing
not only linguistic competence but also sociolinguistic and intercultural
competence.

The critical-reflective function is realized through the analysis of social,
cultural, and ideological meanings embedded in media texts. Within this approach,
popular culture is viewed not only as a source of language material but also as an
object of critical reflection. Working with media products contributes to the
development of critical thinking, media literacy, and reflective skills, as students
learn to interpret cultural narratives, analyse representations of social phenomena,
identify manipulative strategies, and evaluate the influence of media on the
formation of public perceptions.

Thus, our conceptualization of the pedagogical potential of popular culture in
foreign language education is based on the interaction of three functional
components: motivational, authentic, and critical-reflective. Their synergy
contributes not only to more effective foreign language acquisition but also to the
development of media-literate, culturally competent, and critically minded
individuals.

At the same time, the integration of popular culture into education is not
without challenges and limitations. One of the main concerns is the superficial
interpretation of media texts, when their analysis is reduced to discussing plots or
characters without sufficient consideration of broader cultural and ideological
contexts. Additional challenges include the rapidly changing nature of popular
culture content, the use of informal language, and the difficulty of selecting
materials that correspond to learning objectives, learners’ age characteristics, and
ethical standards. Furthermore, there is a risk of turning popular culture into a tool
of entertainment without an adequate analytical component, which may
negatively affect the academic depth of learning [4].
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Overall, popular culture is an important element of the contemporary
educational environment that influences learning, communication, and
knowledge construction. Its integration into foreign language education offers
significant opportunities for enhancing learner motivation, developing critical
thinking, media literacy, and learner autonomy. At the same time, the effective use
of popular culture content requires a clear pedagogical framework capable of
ensuring analytical depth and academic quality within the educational process.

Therefore, popular culture is gradually transforming from an additional
educational resource into a fully-fledged component of contemporary foreign
language education. Its pedagogical potential lies not only in increasing motivation
to learn foreign languages but also in creating conditions for the development of
critically thinking, media-literate, and culturally competent individuals.
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PaHHA noroncmxofiarHOCTMKa Ta KOMMEeHCalia MOBIEHHEBUX TPYLOHOLLIB
Oynn i 3anMwaloTbCa aKTyalbHUMM MUTAHHAMKM Teopii Ta MPAKTUKKM Cy4dacHOI
noronepii. OcobnMBO L& CTOCYETbCA [MiTeM pPaHHbOrO BiKYy i3 3aTPUMKOIO
MOBJ/IEHHEBOTO PO3BUTKY (3MP) — moOpyLLEHHAMM MOBNEHHS Y AiTEW BIKOM A0 TPbOX
POKIB 3 HOPMOTUMOBUM BepbanbHUM | HeBepbanbHUM iIHTENEKTOM [4].

Hapa3i B YKpaiHi He QYHKLUIOHYIOTb FpynmM and OiTen paHHbOro BiKy, KOTPI
MaloTb 3aTPMMKY MOBMIEHHEBOIO PO3BWMTKY. BogHouac daxoBa gomnomora LiTam
3a3Ha4yeHoi KaTeropii € BKpal HeobXigHOoH, LLO i CMOHYKaNo Hac 00 po3pobneHHsa
noronegmyHoi TeXHOMorii 4OMOMOrM OiTAM paHHbOro BiKy i3 3MP (PibLyH, 2026).

Cnig 3a3HauynTK, WO MPO eTIoNOorito BUHUKHEHHS 3aTPUMKWM MOBIEHHEBOIO
PO3BUTKY Yy AiTEN MU BXKEe NMMcanu B po3aini KoNekTUBHoI 3apy6ixkHoi MoHorpadii [1],
CTaTTIO MPO J10ronNcuUXodiarHOCTUYHY POBOTY B YMOBaX iHK/IHO3MBHO-PECYPCHOro
LeHTpy Oyae ony6nikoBaHO Mi3Hille, TOMY TyT T€30BO MPE3eHTYEMO OCHOBHI
aCreKTU aBTOPCbKOI TEXHOMOTII BiAMOBIAHO A0 TIOFOMNCUXOCUHEPreTUYHOrO Nigxoay
[2].

3006yTi ABi BULLI OCBITKM (medekTonoriyHa — 2001, ncuxonoridHa — 2011),
cepTUdIiKaLiMHI NporpaMm 3 ryMaHiCTUYHKMX HAMpPaMiB ncmxoTepanii (2008-2026),
Hemponcuxonorii (2025-2026) gann 3MOry po3pobuTn Ta BMNPOBamXXyBaTW B
NOrONCUXOAiarHOCTUYHY Ta KOpeKLUinHy poboTy 3 gopocinmm (adasii), nignitkamm
(3aikaHHg), AITbMWM  MOMOALWIONO  WKIiNbHOMO  (PyHKLIOHaNbHI  Ta HaB4YalbHi
MOBJ/IEHHEBI TPYOHOLLI), OOWKINbHOro (3aikaHHg, 3aralbHUM  HeO4OoPO3BUTOK
MOBMIEHHA) Ta paHHboro (3MP) Biky noroncmxocuHepretndHmm (2021) Ta
nloroHemponcmxonoridyHmim (2025) nigxoaw.
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B npoueci npoBegoeHOro HaMW LbOFOPIYHOrO [OOCAIMKEHHA B rpynax
PaHHbOIO BiKy 3akfafiB OOLWKiINbHOI OCBITKM BGYNO BMUABNEHO AiTeN 3 MepBUHHOLO
3aTPUMKOK MOBNEHHEBOIO PO3BUTKY. HallMMK 3aBAaHHAMM CTann GOPMyBaHHA Y
OiTen paHHboro BiKy i3 3MP noTpebun y BepbanbHOMY CMiNIKyBaHHI, CTUMYIOBaHHSA
iX CAaMOCTIMHOI MOBMEHHEBOI AOiANbHOCTI Y KOHTEKCTI OHTOreHeTUYHO adeKBaTHMX
dopM KOMyHiKauii.

OPpIEHTOBHUI CTPOK peani3aLliii po3pobneHoi TeXHOMorii, 30piEHTOBaHOI 9K Ha
iHOMBIOyanbHY, Tak i NiArpynoBy LLoAeHHY poboTy Yy dopMi cyMicHOI NpeaMeTHOI,
irPOBOI Ta IHWWX BWOIB OWTAYOI AiFNbHOCTI (Oiaam «noronen-aiTwy», «ioroneq-
OUTUHAa»), OOMH PiK.

HamMm yMOBHO BUAOIMEHO KiflbKa eTaniB. [NigroToBUYMM eTarn OXOMNt0E BEPECEHD,
nepwmnin eTan nNpunagace Ha >XOBTEHb-FPyAeHb, OPYIMM — Ha CideHb-Oepe3eHb i
TPETIN, 3aBepLUanbHUI, Ha KBITEHb-YEPBEHb.

OcobnMBO Ha MO4YATKOBMX eTamnax oroneguyHoi poboTu MnpeBantoTb
iHOMBIOYaNbHI 3aHATTA, KOTPI GPOPMYIOTbCA Ha OCHOBI KOMMIEKCHMX OAHOOCIOHMX
KOPEeKLiMHO-PO3BMBaNIbHUX MPOrpaM i po3pobnatoTbCs /10ronegoM CyMiCHO 3
MCMXONOroM, BUXOBATENAMM Ta iH. y4aCHMKaMM PO3BMBaNIbHOIO MpoLecy.

TBOpYa NPOoAyKTMBHA B3aeMopnia daxiBLiB i3 OiTbMU BioOyBaeTbCa Y BUMNa
NPOAYMaHUX CTUMYMNALIN MOBIEHHEBOIO Ta Ni3HaBa/IbHOMO PO3BUTKY, adeKBaTHMX
BiKy OiTeM MpOCTOPOBMX MO3ULIN («O0POCNM Ha PIBHI 3 OAUTUHOIO», «3yCTpPid
nornagiB», «yTPMMaHHA nornagy AWTUMHWKY), PiI3HOMaHITHMX dopM chiBnpaui y
KOPOTKOYaCHMX 6aratopasoBMX KOMYHIKATUBHUX CUTyaliaX, €Ki 3a CBOIM
CNPUATAMBUM  MO3UTUBHO-EMOLIMHMM  XapaKTepOM  HaragytTb  OUTAYO-
MaTePUHCbKI BIGHOCMHMW.

B po3pobneHin HamMu noroneguyHin  TexHomnorii 3 BUKOPUCTaHHAM
aBTOPCbKOro JOronCUXOCUMHEPreTUYHOro nigxody Mig 4ac poboTn 3 AiTbMu
PAHHbOIO BiKY i3 3MP HaMIUYyeTbCA Ta peani3yeTbCs Paa KOMMMNEKCHMX 3aBAaHb, AK-
oT:

a) PO3BUTOK MOBNEHHEBOI YBaru (00 3BYKO-CKNaa0BOI CTPYKTYPW, TEKCUYHOI,
CEMaAHTUYHOI 0B6OMOHKK CNoBa, $PaA30BOro MOBNEHHSA ToLo) (PibLyH, 2026);

6) PO3YMIHHSA MOBIEHHS OTOYYOYUX;

B) BUXOBaHHA MoTpebu y BepbanbHUX BUCTOBMIOBAHHAX;

r) dopMyBaHHA NeKCUKO-rpaMaTUYHMX 3acobiB MOBAEHHA | AianoriyHoi
dopMUM cninkyBaHHS;

') LiNicHOro CTaHOBMEHHSA MOBJTIEHHSA Y B3aEMO3B'A3KY 3 PO3BUTKOM BiOUyTTIB,
CNPUNMaHHS, yBarm, nam'aTi, MUCNEHHS, yBW, eMOLLIMHO-BO/bOBOI, MOBEOIHKOBOI
chep, a TaKoXX PO3BUTKOM MOTOPUKM (CYTHICTb /OrONCUMXOCMHEPTreTUYHOro
nigxoay);

[) 3aKpiNNeHHa Ta BOOCKOHaNeHHs BepbanbHWX 3acobiB CMiNKyBaHHA B
npoLeci pisHOMaHITHUX BUAIB ANTAYOI Oi91bHOCTI.
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JloronegnyHi 3aHATTA BiAMOBIOAHO OO0 aBTOPCbLKOI TeXHOMOrii BKOYaloTb
KiflbKa B3aEMOMOB'A3aHMX LMKNIB:

1) yBara = po3yMiHHA — noTpeba B MOBMEHHI;

2) B3aEMO3B'A30K MOBJIEHHEBOI Ta Mi3HaBalIbHOI OiA/1bHOCTI;

3) BepbanbHi 3acobun CninkyBaHHS,

4) 3ByK — CKafg — C/OBO;

5) MoBneHHeBa Ta iHLWI BUAW Oi9/bHOCTI.

YNPpoooBX TWXKHA MPOBOAUTLCA MO OOHOMY 3aHATTIO 3 LMKAY, MPUYOMY iX
MOCNiOOBHICTb MOXe 3MiHIOBaTMCb BIiOMOBIAHO OO0 TEMMIB MCUXOMOBIEHHEBOIO
PO3BUTKY, MCUXOCOMATUUYHOIO CTaTyCy KOXXHOIo BUXOBaHLS i3 3MP.

Mepwmin UMK aBTOPCHLKOI NIoronegmMyHol TexHoMNoril BKAYaE cepii irop-
3aHATb, BMpaB, MigibpaHuUx (po3pobnieHnx) 3a CTyneHeM YCKIaOHeHHSs, LWo
MPOBOAATLCA B Aiafi «noronen-BMxoBaHeLb» 3 METOHO:

a) BUpOOIeHHs CTIMKOCTI yBarn y KoyXHoi AnTuHM 3 3MP no BigHOLWEHHIO OO0
Pi3HMX Moapa3HKMKIB (HeBepbanbHi = BepbanbHi);

0) YTOUHEHHA | PO3LIMPEHHA MOXMBOCTEM Y PO3YMiHHI 3BEepPHEHOro
MOBNEHHA (OOPOCNNM — POBECHUMKKM — OiTW GiNblU CTAPLUOro BiKy) Y MPUPOOHMX i
crneuianbHO CTBOPEHMX CUTyaLiax CRiNIKYBaHHA, WO 3arajsioM Crnpusae nposBy
KOMYHIKaTUBHWX HaMipiB (iHTeHLUii), bopMyBaHHIO NOoTpebun y Bepbani3aLllii okpeMmx
aCnekKTiB CNifIKyBaHHA.

Opyrn LMK aBTOPCbKOI NoroneanyHoi TeXHOMOrii CTBOPKE CEHCOPHY Ga3y
ONS PO3BUTKY IMMNPECUBHOIMO Ta €KCMNPECUBHOMO MOBAEHHS OUTUHK, PO3KPUBAE
$opMyBaHHSA KOFHITUBHMX OCHOB CMiNIKYBaHHA. [1pU LLbOMY MpiopUTETHE 3HAYEHHS
HaOAETbCA PO3BUTKY BIOUYTTIB i CMPUNMAHHA PI3HUX MopanbHOCTeEN (0cobnmMBO
30pPOBOrO Ta ClyXOBOro), WO 3abe3nedyytoTb MOBHOLIHHUIM MOCTYM AOUTUHMK
PaHHbOIO BiKY i3 3MP.

TpeTin UMKN aBTOPCbKOI NoroneanyHoi TexHonorii nepentadae GopMyBaHHSA
i PO3BUTOK BepbanbHKX 3acobiB CMiNKyBaHHSA Yy B3aEMO3B'A3KY 3 HeBepbanbHUMM
(eKcnpecUBHO-MiMIYHUMIK, HAOUYHO-iIMOBMMU) 3aCcOBaMM KOMYHIKaLL.

Hacamnepen nig KepiBHUMUTBOM Joroneda iHWI @axiBUi 3a0Xo4yloTb
NpParHeHHa OUTUMHM 3 BIOCYTHIM MOBMEHHAM OO0 CRINKYyBaHHA, MNiATPUMYIOTb
HeBepbanbHi  peakuii Ha CTUMyMOYi  BMIMBKM - OOPOCAOro, MOCTyrnoBO
PO3LWMPIOIOTL Aiana3oH BepbanbHUX MOTEHUIMHMX MOXXIMBOCTEW, BUMXOBYIOTb
agekBaTHI dopMuM NoBediHKN.

3aBOSKM  KOPEKLUIMHOMY BMMBY, BUKOPUCTaHHIO Oo6pe npoayMaHoro
NeKCcMKo-rpamMaTmMyHoro Ta BOano  AibpaHoro  HAoOYHOro,  BIPLIOBAHOMO
MOBNEeHHEBOro MaTepiany [3] y aiten i3 3MP BUHMKAE i MOCTYNMOBO 3p0OCTac noTpeba
Y peanisauii CBOiX KOMYHIKaTUBHUX HaMipiB caMe 3 LOMNOMOIr O MOBIEHHSA.

YeTBepTUI LMK aBTOPCbKOI IoroneamnyHoi TeXHOMNOorii, M1aBHO mepeTikatoum
y M'ATUK, € IHTErpaTUBHUM, adyKe CMPSAMOBaHUI Ha 3any4eHHsa BMOGiIpKOBOI yBaru oo
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MOBNEHHEBUX 3BYKIB, OKPEMUX CMIB 3 OOCTYNMHUMKM POHEMAMY, iX PO3PI3ZHEHHSA Ta
NPaBWIbHOIO MPOMOBAAHHA. CneuianbHO PO3pP06eHi KOMMIEKCH irop, 3aBOaHb i
BMpPaB AomoMaratoTb BUPOGMEHHIO MPaBUIbHUX AaPTUKYNATOPHUX | aKyCTUUYHUX
06pa3iB MOBNEHHEBKX 3BYKIiB, PO3BUTKY GOHALIMHOIO AMXaHHA Ta rofiocy y aiten
pPaHHbOIO BiKy i3 3MP Mig 4Yac pi3HWUX BMAIB Oi9nbHOCTI [3].

Pe3ynbTaTu MepBUMHHOI anpobalii aBTOPCbKOI noronegmyHoi TexXHoNorii y
PO6OTI 3 OiTbMU PAHHbLOIO BiKY i3 3aTPVMMKOK MOBIEHHEBOTO PO3BUTKY 3aCBig4Ymm
il yCMiWHICTb, WO Aano 3Mory epeKTMBHO 40NAaTM YacoBY 3aTPMMKY MOBTEHHEBOIO
PO3BUTKY, MAPMOHI3yBaTMU LIMICHUIN Mpouec CTaHOBMEHHS OCOOUCTOCTI KOXKHOI
ONTUHU 3 0OCOBNMBUMU MOBIEHHEBUMU MOTpebamMu.

[HWi acnekTW BTINEHHA aBTOPCLKOINO JSIOFOMNCUXOCUHEPreTUYHOroO nigxony
OyayTb MPOAEMOHCTPOBAHI Ha CTOpPiHKax HaB4YallbHO-METOOAMYHUX MOCIOHMKIB
«TexHonoria ¢$opMyBaHHA CEHCOPHO-MI3HABa/IbHOI KOMMETEHTHOCTI  AiTew
PAHHbOIMO BIKY i3 3aTPUMKOIO MOBMIEHHEBOIO PO3BUTKY» (2027) Ta «3aTpuMKa
MOBNEHHEBOIO PO3BUTKY Y AiTEN: TOFONCUXOLIarHOCTMKA Ta KOMMEHcaLliay.
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POJ1Ib ®OPTENIAHO Y BUKOHABCbBKIA NIArOTOBLI|
CTYAEHTIB-BOKAJICTIB Y BULLLOMY
MUCTELILbKOMY 3AKJALI

JaweHkKo Onbra AMuTpiBHa', ByTeHKo TeTaHa MaKcUMiBHa?

1. KaHOMBAT NefaroriyHMX HayK, OOLEHT,

OOLEHT Kadenpu iHCTPYMeHTaNnbHO-BMKOHABCbKOi MaMCTepPHOCTI
daKynbTeTy My3M4YHOIO MUCTELTBA i Xopeorpadii

KUiBCbKME CTOJTMYHMET YHIBEPCUTET IMeHi Bopuca [piHYerHKa, YKPAIHA
ORCID ID: 0000-0002-5840-8178

2. CTapLlin BMKNagad Kadbenpu iHCTpyMeHTallbHO-BMKOHABCbKOI MalCTEePHOCTI
daKynbTeTy My3MYHOIO MUCTELTBA i xopeorpadii

KUIBCbKMK CTOSTMYHME yHIBEpCUTET iMeHi bopuca MpiHYeHKa, YKPAIHA

ORCID ID: 0000-0002-2898-3294

MNocTtaHOBKa npobnemMu. Y cucteMi npodecimHoi NiaroToBKM CTYOEHTIB-
BOKAMICTIB Y BULLUMX MUCTELIbKMX 3aKfagax dopTeniaHo TpagauuiMHO nocigae
BaXkKNIMBe, ane HepiaKo HeOooLuiHeHe Micue. Y cydacHMX yMoBax pedopMyBaHHS
MUCTELbKOI  OCBITY, OpieHTOBaHOI Ha dopMyBaHHA  YHIBepCanbHOrO,
KOHKYPEHTOCMPOMOXHOro daxiBLs, 3pocTae notpeba B MepeoCMMUCEHHI poni
IHCTPYMEHTaNbHOI MiAroTOBKM BOKanicTiB. lMpaKTWMKa MoKasye, WO obMmexkeHe
BOMNOAIHHA dopTeniaHO 3HMXKYE pPiBeHb CAaMOCTIMHOCTI CTydeHTa y poboTi 3
BOKaNlbHUM penepTyapoM, YCKIAOHKE NpoLec iHTepnpeTaLii My3n4HOro TBOpY Ta
B3aemMopfii 3 KoHuepTMencTepoM. ODTKe, npobnemMa nondarac y BU3HAYEHHI
dopTeniaHo He nNuULIe 9K OOMOMIXKHOIMO IHCTPYMEHTa, a K BaX[IMBOro 3acoby
PO3BUTKY MY3UYHOIO MUCNEHHA MaMbyTHbOro BOKasicTa.

AHani3 gocnigyeHb Ta nyo6nikauin. NMUTaHHg IHCTPYMeHTanbHOI MigroToBKM
BOKaNICTIiB po3rngganmca y npausax 3apybi>kHUX HayKOBLLIB, 30KPeMa B KOHTEKCTI
KOMM/IEKCHOIo MYy3MYHO-BMKOHABCbKOIO PO3BUTKY MaMbOyTHiX criBakiB [4], [5].
[JocnigHMKM HaronowylTb Ha 3Ha4YeHHi dopTeniaHo fK YyHiBepcanbHOro 3acoby
MY3MYHOI OCBITW, WO cnpuae GOpPMYyBaHHIO FAPMOHIYHOIO Cyxy, NoNidOHIYHOro
MUCNEeHHS Ta LiNicHOro 6adeHHa My3MYHOTO TEKCTY.

Y HaykoBMX MyO6niKauiax BIiTYM3HAHMX HAyKoOBLIB dopTeniaHo Bce 4acTile
PO3rNaOa€ETbCa CaMe 4K CcknagoBa ¢axoBOi MiArotoBkKM CTyOeHTIB-BOKanMICTIB.
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3okpeMa, y npauax O. JlaweHko Ta |. Mapkyli oB6rpyHTOBYETbCA OOLLIMBbHICTb
3acTocyBaHHSA dopTeniaHHMX MeToaiB y npodecimHOMY HaBYaHHI BOKanMICTIB, WO
3abe3meyye pO3BUTOK aHANITUYHUX YMiHb, My3UYHOIO MUCIEHHS Ta BUKOHABCbHKOI
CaMOCTIMHOCTI ctygeHTiB [3]. Y pocnimxeHHi O. JlaweHko Ta T. ByTeHKo Kypc
«DopTeniaHo» BU3HAYAETbCA (K BAXIMBUN UYMHHUK GOPMYyBaHHA ©6a30BUX
BMKOHABCbKMX | My3UYHO-TEOPETUYHUX KOMMNETEHTHOCTEM CTYAEHTIB CreLiafibHOCTI
«ConbHWMM cniB» [2].

CucteMHMIM nigxig 0o dopTeniaHHO-BMKOHABCbKOI MiArOTOBKWM BOKA/IICTIB
npencraBneHo y npaui €. KypuweBa, ge dopTeniaHo po3rnagacTbcs 9K 3acib
NPOPECIMHONO PO3BUTKY CTYAEHTIB-BOKANICTIB Y KOHTEKCTI MpodecinmHOi aBTOHOMII
ctyoeHTa [1].

BooHouac y HaykKoBUX MNyb6nikauiax HEPO3KPUTUMKM 3anumluatoTbCa  PisHi
nigxogu OO0 aganTauii dopTeniaHHOro HaBYaHHA 3 ypaxyBaHHAM crieundikm
BOKa/lbHOI creLiani3aLiii.

MeTa po60TU € 06IrpyHTYBaHHSA poni dopTeniaHo y NpodecinHin nigrotosL
CTYOEHTIB-BOKAnMICTIB Y BULLOMY MWUCTELbKOMY 3aKnagi aK YMHHKMKA PO3BUTKY
MY3MYHOIO MUCEHHA CTYOEHTIB-BOKASICTIB, @ TaKOX BWM3HAYeHHA OCHOBHMUX
nenaroriyHMX opieEHTUPIB opraHizauii dopTeniaHHOro HaBYaHHA 3 ypaxyBaHHAM
noTpeb BOKabHOI OCBITW.

OcHOBHWMM MaTepian. @opTeniaHO y MIiAroTOBLI BOKAanICTiB  BUKOHYE
6araTodyHKLiOHaNbHy ponb. [NepenyciM BOHO CMNPUAE PO3BUTKY FAPMOHIYHOMo
MWUCNEHHS, WO nepenbadvac yCcBigoMneHHa GyHKLIOHanbHMX 3B'A3KiB, rapMOHIYHOI
NOTiKK Ta My3MYHOI ApaMaTyprii TBopy. /19 BoKanicTa Le € HeobXigHO YMOBOK
TOYHOI iIHTOHaLLi, NoriYHOro dpaszyBaHHSA Ta MUOLIOro PO3yMiHHA BOKa/IbHOI NapTii
Y B3aeEMO[ii 3 akOMMaHEMEHTOM.

BaxknmBuM acnektoM € dopMyBaHHA PUTMIYHOI TOYHOCTI Ta METPUYHOrOo
Bio4YyTTa. POo60OTa 3 BOKallbHMM MaTepianioM 3a ¢dopTeniaHo O03BOMAE CTYOEHTY
CTabinizyBaTy TeMrn, onaHyBaTU CKMagHi PUTMIYHI GOPMynn, METPUYUHI 3MiHK Ta
aroriyHi  BIOXWNEHHS, WO € XapaKTepHUMMU O9 KaMepHOro Ta OMNepHOro
penepTtyapy.

dopTeniaHO TaKOX BIAIrPAE KIOHOBY POJb Y PO3BUTKY iHTeprpeTaLinHOro
MUCNeHHa. BUKOHaAHHA KNaBipy abo napTuTypw [Oa€ 3MOry OXomnuTu TBIip Yy
LLINICHOCTI, YCBIAOMUTU MOro GopMy, KysbMiHALIMHI 30HMU Ta XyOOXKHiM 3aayM. Lle
NiOBULLYE piBEHb BUMKOHABCbKOI CaMOCTIMHOCTI CTydeHTa Ta SKIiCTb MiAroTOBKK A0
KOHUepTHOoro sBuctyny [1].

EdekTmBHICTb popTeniaHHOI MigroTOBKM BOKANICTIB 3a/1€XXMUTb Big MOEAHAHHA
negaroriyHmMx, MeToONYHMX | MCUXOMOMIYHUX MigxXoaiB, a TaKOXX BiO ypaXyBaHHSA
iHOMBIOyaNbHOro pPIiBHA IHCTPYMEHTanbHOI MIAroTOBKWM CTydeHTa Ta WMoOro
npodecinHmx NoTpeob.
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BUCHOBKM Ta Mpono3suLii. TaknMM 4MHOM, pofib dopTeniaHo y MpodecinHin
MNiAroTOBL,i CTYOEHTIB-BOKANICTIB € 3HAUyLLOW, a)Xe BOHO BUCTYMaE He Nnuuie 9K
IHCTPYMEHT a1 pOo3y4dyBaHHA BOKallbHMX MapTiv, ane W 9K 3aci6 po3BUTKY
My3UYHOIrO MUcneHHsa. [pouec HaBYaHHA rpi Ha dopTeniaHo MOBUHEH
FPYHTYBaTMCA Ha KOMMMEeKCHOMY Mniaxodi Ta BiganoBigath creumndiui BoKamnbHOI
cneujianisauii, Wo BiAKPMBAE NEPCNEKTUBKM NOAANbLIOIO BOOCKOHANEHHS CUCTEMMU
NigroToBKM MambyTHiX cniBakiB. [Moaanblui HayKOBi PO3BiAKWM OOLUINTbHO CPAMYyBaTH
Ha PO3POOKY PI3HWMX MeJaroriyHMx nigxondiB, MeToAdiB Ta TEXHOMOriM HaB4YaHHSA
CTYOEHTIB-BOKAMICTIB Yy KNaci ancumnnniim «PopTteniaHoy.
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Relevance of the research problem. Armed conflict represents one of the
most severe tests to which a human being can be subjected. For university
students in Ukraine, the full-scale war that began in February 2022 has not simply
introduced additional stressors into an already demanding academic life; it has
fundamentally reordered the conditions of existence. Students who had begun to
construct adult identities, plan professional futures, and establish independent
lives suddenly found themselves navigating a world in which spatial safety,
temporal predictability, and social continuity could no longer be assumed. The
psychological consequences of this situation have been substantial and well
documented. Elevated rates of anxiety, depression, posttraumatic stress
symptoms, sleep disturbance, and motivational depletion have been recorded
across Ukrainian student populations since the intensification of armed hostilities
[1]. Yet the picture is not one of uniform breakdown. Many students have continued
to study, to pursue personal goals, to maintain relationships, and to find meaning
in their circumstances — often in ways that surprise both themselves and outside
observers.

It is this paradox — of genuine suffering coexisting with genuine adaptive
capacity — that makes psychological resilience a concept of central importance for
understanding the wartime student experience. Resilience does not deny the
reality of distress; it explores the conditions under which individuals and
communities sustain purposeful functioning despite it. In a wartime context
characterized by chronic rather than acute stress, by collective rather than
individual trauma, and by threats to identity and meaning rather than merely to
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physical safety, the study of resilience must be both theoretically rigorous and
contextually sensitive.

The present article aims to contribute to this endeavor by providing a
systematic theoretical analysis of the foundations, structure, and determinants of
psychological resilience in students under wartime conditions, and by drawing out
the practical implications of this analysis for educational policy and psychological
support practice. The urgency of this task is underscored by the scale of the
challenge: hundreds of thousands of Ukrainian students are currently navigating
the demands of academic life in the shadow of ongoing violence, displacement,
and collective grief, and the adequacy of the psychological support available to
them has direct consequences for both individual wellbeing and national recovery.

Review of recent research and publications. The scientific study of resilience
has a history of several decades, moving from early trait-oriented models toward
increasingly dynamic, ecological, and culturally sensitive frameworks. The
pioneering longitudinal research of Werner and Smith established that a
meaningful proportion of individuals raised in environments of high risk achieved
positive developmental outcomes, and that this capacity was associated with a
characteristic constellation of personal attributes and relational resources [2]. This
finding challenged the then-dominant emphasis on risk factors and opened a
research tradition focused on protective mechanisms. Richard Lazarus and Susan
Folkman's transactional model of stress and coping provided a complementary
framework by emphasizing the role of cognitive appraisal — specifically, the
individual's evaluation of whether a situation is threatening, whether resources are
adequate to meet the challenge, and which coping strategies are likely to be
effective [3]. This model highlighted the irreducibly subjective dimension of stress
and resilience, establishing that the same objective stressor may produce vastly
different psychological responses depending on how it is interpreted and what
personal and social resources the individual can bring to bear upon it.

Ann Masten's theoretical reconceptualization of resilience as a property of
adaptive systems rather than exceptional individuals marked a significant advance
[4]. Her argument that resilience typically draws on ordinary human capacities —
the capacity for attachment, for self-regulation, for meaning-making — rather than
on rare heroic qualities has important implications for intervention: rather than
attempting to instill special strengths in vulnerable individuals, it directs attention
toward activating and sustaining the systems that make ordinary resilience
possible. This shift in emphasis from individual traits to systemic resources has
profoundly influenced both research design and practical intervention. Research
on posttraumatic growth has extended the resilience framework to include the
possibility of positive psychological transformation following extreme adversity.
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Tedeschi and Calhoun identified five domains in which growth may occur after
trauma: personal strength, new possibilities, relating to others, appreciation for life,
and spiritual or existential change [5]. This dimension of the resilience literature is
particularly relevant to the wartime context, where many students report
deepened values, stronger social bonds, and a clearer sense of purpose as partial
outcomes of their experience of crisis. Contemporary Ukrainian psychological
research has made important contributions to understanding the specific features
of wartime resilience. Studies have documented both the psychological costs of
sustained military threat and the remarkable adaptive capacities that have
emerged in Ukrainian society under conditions of existential collective challenge
[1]. Of particular note is research on the role of national identity and collective
meaning-making as protective factors — a finding that complicates Western
individualistic models of resilience by pointing to the importance of the
sociocultural field within which personal adaptation occurs.

Research objective. To conduct a theoretically grounded analysis of the
structure, determinants, and mechanisms of psychological resilience in university
students under wartime conditions; to identify the key factors that support or
undermine resilient functioning in this context; and to derive implications for the
practice of psychological support within higher education institutions operating
under prolonged conditions of armed conflict.

Main body. Psychological resilience, as employed in this article, is defined as
the dynamic capacity of a person to maintain or regain functional integrity —
including a coherent sense of self, engagement with valued goals, and relationally
embedded wellbeing — under conditions of significant adversity. This definition
incorporates several features that are essential for an adequate understanding of
student resilience in wartime.

First, resilience is defined as dynamic rather than static. It is not a fixed
guantity possessed by some individuals and lacking in others but a capacity that
fluctuates in response to changing conditions, available resources, and the
cumulative demands placed on the individual. A student who demonstrates
remarkable resilience in the first months of conflict may show signs of depletion
eighteen months later; another who initially struggles may develop new adaptive
capacities over time. Longitudinal sensitivity is therefore essential for any adequate
account of wartime resilience.

Second, resilience is defined in terms of functional integrity rather than the
absence of distress. This distinction is theoretically and practically fundamental. The
expectation that resilient individuals should not feel fear, grief, or despair under
wartime conditions is not only empirically unsupported but psychologically
harmful: it pathologizes normal human responses to genuine loss and threat, and
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may discourage students from seeking the support they need. Resilience is
compatible with — and in some respects requires — the full experience of difficult
emotions. What distinguishes resilient individuals is not the absence of such
emotions but their capacity to process them without being permanently disabled
by them.

The structure of wartime resilience can be analyzed across four interrelated
dimensions. The emotional dimension encompasses the capacities of affect
recognition, tolerating distress without avoidance or overwhelm, and returning to
a functional emotional baseline after activation. Research consistently identifies
emotional regulation as one of the most powerful predictors of resilience
outcomes, and dysregulation — including both suppression and ruminative
amplification of negative affect — as a major risk factor for psychological
breakdown under sustained stress [6]. Students in wartime environments face
particular challenges to emotional regulation. The combination of acute fear
responses triggered by ongoing threat, grief associated with loss of life and
normality, moral injury arising from witnessing atrocity, and survivor guilt creates
an emotionally complex landscape that strains available regulatory resources.
Effective emotional resilience in this context requires not simply the ability to calm
oneself but the capacity to hold multiple and sometimes contradictory emotional
realities simultaneously — to grieve and yet continue, to fear and yet act, to feel the
weight of loss and yet maintain the capacity for connection and hope.

The cognitive dimension of wartime resilience centers on flexible and realistic
appraisal — the capacity to assess situations accurately, to identify what is
controllable and what is not, to reframe adversity in ways that preserve meaning
without denying difficulty, and to maintain a temporal perspective that extends
beyond the immediate crisis. Cognitive flexibility is particularly important in
conditions of chronic unpredictability, where rigid cognitive schemas rapidly
become maladaptive and the ability to update one's mental model of the situation
is essential for effective functioning [3]. A specific form of cognitive resilience that
emerges with particular clarity in wartime contexts is what might be termed
anticipatory coherence — the capacity to maintain a plausible and motivating
picture of one's future despite the radical uncertainty of the present. Students who
demonstrate cognitive resilience are typically those who can hold their futures with
a degree of flexibility — modifying specific plans and timelines without abandoning
the broader orientation toward growth and purpose.

The behavioral dimension of resilience refers to the range and adaptability of
coping strategies available to the individual. The classical distinction between
problem-focused coping, directed at modifying the stressor, and emotion-focused
coping, directed at managing one's response to an uncontrollable stressor, retains
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its utility but requires supplementation in the wartime context. A third mode —
meaning-focused coping, in which the individual draws on values, beliefs, and
existential commitments to sustain motivation and wellbeing in the face of
unresolvable difficulty — is particularly salient when stressors are both chronic and
substantially uncontrollable [7]. Behavioral resilience is also expressed in patterns
of prosocial engagement. Research across multiple conflict contexts has
documented that individuals who remain engaged in helping activities —
supporting peers, contributing to community efforts, participating in collective
action — demonstrate consistently better resilience outcomes than those who
withdraw into isolation [8].

The existential dimension of wartime resilience is perhaps the most
philosophically complex and practically significant. It concerns the individual's
capacity to maintain a coherent and motivating sense of meaning — a sense that
one's existence and actions matter, that suffering is not entirely arbitrary, and that
there is something worth striving toward. Viktor Frankl, writing from the
experience of concentration camp survival, argued that meaning — more than
comfort, safety, or pleasure — is the fundamental human motivational resource,
and that its presence or absence is the most powerful determinant of psychological
survival under extreme conditions [9]. In the Ukrainian wartime context, many
students report that the sense of contributing — through study, professional
development, and civic engagement — to the survival of a free and dignified society
provides them with a framework of meaning that sustains engagement and hope
even amid profound loss.

Social support functions as a cross-cutting determinant of resilience across all
four dimensions. Emotionally, close relationships provide co-regulation.
Cognitively, social networks supply alternative perspectives and reality-testing.
Behaviorally, social connections model effective coping and provide practical
assistance. Existentially, relationships anchor the sense of mattering — the
knowledge that one is valued, needed, and connected [10]. The role of higher
education institutions in supporting student resilience therefore deserves explicit
attention. Universities are not merely sites of knowledge transmission; they are
communities of practice that shape the social, emotional, and existential landscape
within which students develop. Institutions that maintain clear commmunication,
provide flexible academic arrangements, invest in psychological support services,
and cultivate cultures of peer solidarity create conditions that are meaningfully
more supportive of resilience than those that ignore the human dimensions of the
crisis.

A final consideration concerns the ethical dimension of resilience discourse.
Thereis arisk, inherentin any emphasis on individual adaptive capacity, of implicitly
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placing the burden of wellbeing on individuals while failing to address the
structural conditions that make resilience necessary. A responsible resilience
framework must balance attention to individual resources with a clear-eyed
recognition of collective and institutional responsibilities. Resilience should be
understood as a shared project in which individuals, institutions, and communities
each bear a part [11].

Conclusions and prospects for further research. This article has examined
psychological resilience in university students under wartime conditions as a multi-
dimensional, dynamic, and socially embedded capacity. Four core dimensions have
been identified — emotional regulation, cognitive flexibility, behavioral adaptability,
and existential coherence — each of which plays a distinctive role in sustaining
functional integrity under the specific stressors produced by armed conflict. Social
support, institutional belonging, identity clarity, and meaning-making have been
identified as cross-cutting protective factors that sustain resilience across all four
dimensions.

The analysis has also highlighted the importance of avoiding an overly
individualistic or heroic framing of resilience. Wartime resilience is not a special
achievement of exceptional individuals; it is, in most cases, an ordinary human
capacity activated under extraordinary conditions, and it requires extraordinary
institutional and social support in order to function. Higher education institutions
bear a significant and non-delegable responsibility for creating the conditions in
which this support is available.

Prospects for future research include empirical mapping of resilience profiles
across different student populations and institutional contexts; longitudinal
tracking of resilience trajectories across the full duration of the conflict and its
aftermath; investigation of the specific mechanisms through which collective
identity and shared meaning contribute to individual resilience outcomes; and the
rigorous evaluation of psychoeducational interventions designed to strengthen
targeted resilience dimensions. Such research will be essential for building the
evidence base that effective and ethical psychological support in wartime
educational settings requires.
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NCUXONOriYHI AETEPMIHAHTU EMOLIIMHOIO
BUTOPAHHA MEOAUWYHUX NMPAUIBHUKIB

MaHTanyua XpuctmHa OnekcaHgpiBHa'
HaykoBui KepiBHUK: PaxoBcbKa TeTsiHa JleoHiniBHa?

1. 3n06yBayKa cTyneHa MaricTp
KUIBCbKMK [HCTUTYT CydacHOI ricuxos1orii 1a ricuxoreparnii (KICI1T), YKPAIHA

2. jokTop dinocodii B ranysi ncuxonorii, goueHT Kadeapw KiHiYHOoI Mcuxonorii
KUiBCbKMK [HCTUTYT Cy4acHoOI ricuxosiorii 1a ricuxorepartii (KICI1), YKPAIHA
ORCID ID: 0000-0002-7280-5129

MoctaHoBKa npo6neMu. [pobnemMa eMouiMHOro BUropaHHA MegUYHMX
MPaLiBHUKIB HaNneXX1Tb 00 HaWOINblLl aKTyanbHUX HamNpPaMIB Cy4acHOi MCMxXonorii
npaui Ta ncuxosnorii 3gopoB’a. MNpodecivHa AOiaNbHICTb MeanYHUX MPaLiBHUKIB
XapaKTepPU3YETLCH BMCOKUM pPiBHEM BiAMoOBIOaNbHOCTI, iIHTEHCMBHOIO
MiIXXOCOBUCTICHOK B3aEMOfIEl0, HeOoOXiOHICTIO MPUMHATTA pilleHb B yMoBax
HEBM3HAYEHOCTI Ta 3HAYHMM TMCUXOEMOLLIMHMM HaBaHTa)XeHHAM [4]. TpuBanun
BM/IMB 3a3HAYeHMX UYMHHUKIB MOXXe MpPU3BOOAUTM OO0 PO3BUTKY €MOLIMHOIro
BMIOpaHHA, WO HEeraTMBHO MO3HAYaETbCA K Ha MCUMXOMoriyHoMy 6naronony4ydi
daxiBUiB, TaK i Ha AKOCTI MeAUYHOI AOMOMOrn.

OcobnmBoi aKkTyanbHOCTI MpobrnemMa HabyBace B yMOBax TPUMBANMX CyCMiNbHUX
Kpu3, MNoB'A3aHMX i3 Hachigkamy naHgemii COVID-19, BOeHHUMKM MoaigMm Ta
3POCTAaHHAM HaBaHTAXKEHHS Ha CUCTEMY OXOPOHWM 300POB'd. 3a TakKuMX YMOB
NiOBULLYETbCA PU3MK NPODECIMHONO BUCHAXKEHHS, MOripLUIeHHS MCUMXIYHOro 300poB'a
MeOMYHUX MPALLIBHUKIB Ta 3HMYXEHHA iXHIX aganTaLiMHMX MOXINBOCTEN [3].

Monpu 3Ha4YHMI 0BCAr OoCnig)XeHb eMOLIMHOro BUropaHHsa, HedoCTaTHbO
BMBYEHUMM 3aMTMNLLAKOTLCA MCUXOMOTIYHI MeXaHi3Mn Moro GopMyBaHHSA, 30KpeMa
B3aEMOAIA OCOBUCTICHUX YNHHUKIB PU3MKY Ta PECypCiB NCcMXosoriyHoi aganTadii.
Lle 3yMOBMOE HeOoOXiOHICTb  [OOCMIOXKEeHHA  MCUXOMOriYHUMX  OeTepPMiHaHT
€MOLIMHOIO BUMOpPaHHA MeOUYHUX MPaLIBHUKIB Ta iXHbOrO BHECKY Y PO3BUTOK
NPEOoPeCcinHOro BUCHaXKeHHS.

AHani3z pocnipkeHb Ta ny6nikauin. NpobnemMa eMOoUiMHOro BUropaHHA
HanNeXXmTb OO0 HaMbGiINbll OOCNIOXKYBaHMX HaMpPAMIB Cy4acHOi MNcuxonorii npaui,
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MCUXOMOrii 300POB'A Ta OpraHi3auinHoi Ncmxonorii. TeopeTUYHi 3acagn BUBYEHHS
uboro deHomMeHa 6ynu 3aknageHi y npauax K. Macnay ta C. [OXKeKCOH, aki
PO3rNagann  eMouiMHeE BUIOpPaHHA 9K CUMHAOPOM, WO BKKYAE eMoLinHe
BMCHaXKeHHs, AernepcoHanizauito Ta peaykuito MnpodeciMHMX OOCATHEHb.
MooanblUMM PO3BUTOK KOHLEMLUii moB'd3aHunm i3 poboTamm B. Laydeni Ta moro
Koner, daKi po3rnagannv BUropaHHA daK HacMigoK TpWBanoro gumcbanaHcy Mix
npodecinHUMM BUMOraMmM Ta HagBHUMK pecypcaMm oCOOUCTOCTI.

OcobnmBa yBara Yy Cy4YacCHWX [OOCMIOKEHHAX MPUAOINAETbCA BWBYEHHIO
€MOLIMHOIro BMIOpPaHHA MNPeacTaBHUWKIB  MeOUdHuX npodecin. Pe3ynbrtatn
YMCNEHHMX OOCNIAXEHb CBiAYaTb, WO MeOUYHi MpauiBHWMKKM HanmeXaTb OO rpyn
MNiABULLEHOIO PU3MKY PO3BUTKY MPOPECIMHOINO BUIFOPaAHHA 4Yepe3 BUCOKe
MCcUXoeMoLinmHe HaBaHTa)XeHHS, HeobxigHICTb MOCTIMHOI B3aEMogii 3 naLieHTaMu,
BiAMOBIAANbHICTb 3@ MPUMNHATTA KNiIHIYHUX PilleHb Ta PO6OTY B YMOBaX XPOHIYHOIro

cTpecy [4].
Mopan i3 opraHisauimHUMKM YMHHUKaAMKM Bce Oinblwoi yBarn HabyBae
OocnigyweHHsa iHOMBIOYaNbHO-MNCUXONONIYHUX OeTepMiHaHT eMOoLiMHOoro

BUroOpaHHA. 30KpeMa, BCTaHOBMEHO, WO MnepdeKUioHi3M MO)e BWUCTYyMNaTH
YMHHUKOM PU3NKY NPODECIMHOIO BUCHAXXEHHSA Yepe3 CXMMbHICTb OO0 HagMipHOI
CaMOKPUTUYHOCTI, 3aBULLEHUX CTaHOAPTIB OISNbHOCTI Ta MOCTIMHOIO KOHTPOJSIO
pe3ynbTaTiB BMacHoi pobotn [1]. BogHoyac aneKCcUTMMIa po3rngaacTbca 9K
OCOBOUCTICHA XapaKTepUCTMKa, MoB'd3aHa 3 TPyOHOLlAMKM  YCBIOOMIEHHS,
pO3Mi3HaBaHHA Ta Bepbanisalii eMoUiMHMX MepeXxmMBaHb, LLO MOXe YCKIaaHoBaTH
npoLlecu eMOoLLIMHOI caMoperynaLii Ta aganTtauii 4o npodecinHoro crpecy [2].

OKpeMmm Hanpam Oocnigy)eHb MNoB'd3aHui i3 BUBYEHHAM MCUXOMNOMIYHMX
pecypciB 0COBUMCTOCTI, 30aTHMX MocnabnoBaTU HEraTUBHUI BMNIMB NpodecinHoro
cTpecy. Y UbOMY KOHTEKCTIi OCOBGNMBUI iHTEpPEeC CTaHOBWTb CTPECOCTIMKICTb
(Pe3MNbEHTHICTL), AKa PO3rNgOacTbCa AK BaXKUBUIMA YMHHUK TMCUXOMNOTIYHOI
aganTalii Ta 36epexkeHHa NpodecimHOro PyHKLioOHYBaHHA B YMOBaX MiaBULLEHOIO
HaBaHTa)XeHH4A [5].

He3Ba)katouM Ha 3HA4YHY KiNbKIiCTb [OOCAIO)KEHb OKPEeMUX UYMHHMUKIB
eMOLLIMHOro BUIopaHHA, MUTAHHA KOMMJIEKCHOINO aHaflily B3aeMO3B'A3KIB MiXK
nepdeKLioOHI3MOM, aneKCUTUMIEID, CTPECOCTIMKICTIO Ta eMOLUIMHMM BUIOPaHHAM
MeOUYHMX MPaLiBHWKIB 3aMLLAETbCA HEOQOCTaTHbO BMBUYEHUM. OCOBNMBOI yBarm
noTpebye OOCNiOYKeHHS POosi CTPECOCTIMKOCTI 9K pecypcy, WO MOye 3MiHIoBaTH
XapakTep BMAMBY IHAMBIAYaNbHO-MCUXOMNOMNYHNX MPEOUKTOPIB Ha PO3BUTOK
NPOPECiMHOIrO BUCHaXKEeHHS.

MeTolo focnigKeHHa € eMnipuyHe BUBYEHHS MCUXOMOTNIYHUX OeTepPMiHaHT
€MOLMHOIro BUIOPaHHA MeOUYHMX MpPaUiBHMKIB Ta BU3HAYeHHS BHECKY
iIHOMBIAYANbHO-MCUXOMONYHMX MNPEOMKTOPIB | PECYPCHUX UYMHHUKIB Y MNOro
dopMyBaHHS.
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MeToan Ta opraHisaudia pocnipXeHHd. Y O0CnimKeHHI B3anum ydacTtb 100
MeOMYHMX NPaLIBHMKIB pi3HOro Npodinto, aKi 3a4iMCHIOTbL NpodecinHy OianbHICTb
Yy 3aKnagax OXOpPOHWM 300poB'd YKpaiHW. YCi pecnoHOeHTM O6panm ydacTb Yy
aocnimKeHHi pgobpoBinbHO Ta 6yny  MoiHGOPMOBAHI  MPO  aHOHIMHUM i
KOH®IOEHUIMHMM XapaKTep 06p0OKM OTPUMAHKMX OAHUX.

[na ouiHKK PiBHA €MOLLIMHOIrO BUropaHHSA BUKOPKWCTOBYBABCH ONMUTYBaNbHMK
BMABMNEHHA CcuHOPOMY npodecinHoro BuropaHHa (O. YabaH, O. XaycTtoBa).
MNepdekKLUioHiaM  gocnig)yBaBCs 3a [OOMOMOrot WKanu «lMepdekuioHiam» 3
onuTtyBanbHMKa «Vitality Check» (W. Schaufeli), anekcutnmia 3a TOpPOHTCbKOO
WKanoto anekcutumii (TAS-20). N9 OLuiHKKM CTPeCcOoCTIMKOCTI 3acTocoByBasiaca
LIKana PE3UNTBEHTHOCTI KoHHopa-[eBigcoHa (CD-RISC-10). MNoKasHUKM
HEBPOTUYHOI CUMNTOMATUKM (Oenpecii, TPMBOXXHOCTI Ta CTpecy) BM3HaYanmMca 3a
JgornomMoroto Wwkanm DASS-21.

CTaTnCcTMyHa 06pobka OaHUX 34iMCHIOBanaca 3a OOMOMOrok MNpPorpaMHoro
3abe3neyeHHa Jamovi i3 BUKOPUCTaHHAM METOLIB OMMCOBOI Ta IHPEepPeHUINHOI
CTaTUCTUKU. Ha nmeplioMy eTani 3aCTOCOBYBaBCA OMMCOBUMM CTAaTUCTUYHUM aHani3
(BM3HaAYeHHA cepefHix 3Ha4YeHb Ta CTaHOAPTHUX BIOXWMNEHb) A9 XapaKTepPUCTUKM
PIBHIB BUPa)XEHOCTI OOCNIAXKyBaHUX 3MiHHMX. N9 aHanisy B3aEMO3B'A3KIB MiX
3MIHHMMKM  BUKOPWUCTOBYBABCA KOPENAUIMHUM aHanis (koediuieHT Kopenauil
CnipMeHa). 3 MeTo BM3HAYeHHs BHECKY iHOMBIAYabHO-MCUMXONOMYHMX
npeonKTopiB y GopMyBaHHSA eMOLIMHOMO BUIrOpPaHHSA 3aCTOCOBYBABCH MHOXUHHUMN
perpecinHMnMm aHanis. PerpecimHmMi aHania 3acToOCOBYBaBCA MiCNs MNepeBipKMU
BMKOHAHHA OCHOBHMX MpunyleHb Moaeni. [na nepeBipKn MoaepauinHoi poni
CTPEeCOCTINKOCTI BUKOPWMCTOBYBABCS aHasi3 B3aEMOAii y Mexax perpecinHoi mogeni,
WO [OO3BOMMAO OUIHUTK 3MiHY CUAM 3B'A3KYy MK MpeauKropaMum Ta pPiBHEM
EMOLIMHOIro BUIrOpaHHA 3aleXXHO BiO pPIBHA CTPEeCOCTIMKOCTI. CTaTUCTMYHA
3HAUYLLICTb pe3y/bTaTiB oLiHoBanaca Ha piBHi p < 0,05.

BuUKNaa OCHOBHOro MaTepiany pochnimkeHHs. Ha nepwomy eTtani
eMnipUYHOro AocnimKeHHa 6yno 3[iMCHEeHO OMUCOBUM CTaTUCTUYHKMIA aHanis
MOKa3HUKIB eMOLLIMHOTIo BUIOpPaHHS, nepdeKLioHI3MYy, aneKcUTUMmii,
CTPECOCTIMKOCTI Ta HEBPOTUYHOI CUMMTOMATUKM Y MEeOUYHUMX MpaLiBHUKIB.
OTpuMaHi  pe3ynbTaTy  OO03BOMUAM  OXapaKTepum3yBaTW  3arajlbHUM  piBeHb
BMPAXEHOCTI OOCNIAYKYBaAHMX 3MIHHUX Ta BU3HAYUTU OCOBMMBOCTI MCUXOMOMYHOIro
npodinto gocnigyXysaHoi BUGipkK (Tabn. 1).

7a6mmysa 7
OnucoBi CTaTUCTUKU OCHOBHUX 3MIHHUX ﬂ.OCﬂiﬂ)KeHHﬂ
MoKa3HuK M SD Min Max
EMouinHe BUropaHHs 32,4 16,6 4 67
CTpecoCTiMKICTb 27,5 5,85 13 40
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lponosxxeHHa 1abs1. 1

MoKasHuK M SD Min Max
MNepdeKLuioHi3m 355 5,37 19 45
AneKkcnTnmia 53,6 10,6 32 87
Henpecida 518 397 0] 13
TPUMBOXXHICTb 4,83 3,90 0] 15
CTtpec 8,00 4,40 1 20

Pe3yanaTm onmcoBoro CTaTUCTNYHOTIO aHanisy 3aCBi,D,LIMJ'Il/I,

Lo Yy [OoCnimKyBaHiM BUGIpUI MeaundHMX MpauiBHUKIB MNepeBa)ae cepefHin
piBEHb €MOLUIMHOro BUropaHHa (M = 324; SD = 16,6). lNpWX UbOMY 4YacTMHa
pPeCnoHAEHTIB NnpoaeMoOHCTpyBana BMCOKI MOKa3HWMKM npodecinHoro
BUCHA)XEHHS, WO CBIOYMTb MPO HAABHICTb PU3MKY PO3BUTKY MpodeCinHOI
ne3aganTaLii.

BooHouac pocnigykyBaHa BUOGiIpKa XapaKTepW3yeTbCa AOCTAaTHbO BUCOKMM
piBHEM CTpecocTinkocTi (M =27,5; SD = 5,85), LL10 BKa3ye Ha HasBHICTb CHOPMOBaHMX
pecypciB MNCKMXOMOriYHOI aganTauii Ta 30aTHOCTI nigTpuMyBaTKM npodecinHe
PYHKLIOHYBaHHA B yMOBaXx MiABULLEHOrO HaBaHTa)XEHHS.

MoKasHUKM NepdeKLIOHIZMY BUABUTNCSA BIAHOCHO BUCOKMMU (M = 355; SD =
537), wo Moxe Bigobpaxatn crneumdiky MeOouudHoi npodecii, Ona  aKoi
XapaKTepHMMM € BUCOKI CTaHOApPTV BiAMNOBIAANbHOCTI Ta MiABULLEHUN
CaMOKOHTPOSb. BogHo4ac iHTerpanbHMIM MOKa3HWK anekcunTmMmii (M =53,6; SD =10,6)
BiAMOBIOAE MPOMDKHOMY PIBHIO MiXX HOPMATUBHWMMMKM 3HAYEHHAMUW Ta rpynoto
PU3MKY, WO CBiOYMTb MPO HAABHICTb TPYAHOLLIB €MOLMHOIMO YCBIOOMMEHHS Yy
YaCTUHM MegUYHUX MpaLLiBHUKIB.

AHaniz nNoKa3HWKIiB 3a wWwkKanot DASS-21 nokasaB, WO piBHI genpecii,
TPUBOXHOCTI Ta CTpecy B GiNbLLUOCTI BUNaaKiB NepebyBatoTb y MeXax HOPMATUBHUX
3Ha4yeHb. Pa3zoM 3 TWMM OKpeMi pecrnoHOeHTU OeMOHCTPYBanM nigBuLLEHi
MOKA3HMKM MCUXOEMOoLiMHOro Hebnaromony4yys, Hacammnepen 3a LWKanotw
TPUBOXHOCTI.

Takum YMHOM, pe3ynbTaTh OMMUCOBOIO aHanisy 0O03BONAKTb
OoXapaKTepun3yBaTV OOCNiayKyBaHy BMOIPKY 9K TaKy, LLO MOEAHYE MOMIPHO BUPaXKeHi
MPOSBM eMOLIMHOIO BUrOPaHHS 3 JOCTaTHIM PIBHEM MCUXOMOMYHMX PecypciB, Lo
CTBOPIOE  MiArpyHTaS  Ans MOAaNbLLIOrO  aHanily  B3aEMO3B'A3KIB  MiXK
0oCnioXyBaHUMU 3MIHHUMM.

Ona BWABNEHHA B3aEMO3B'A3KIB MK OCHOBHUMMW  MCUXOMNOMYHUMM
3MIHHUMKM  OoCnigKeHHA O6yno npoBeaeHo KopenauimHum aHanisa CrnipMeHa
(tabn. 2).
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Ta6mysa 2
KopensuinHa MaTpuusa OCHOBHMX NOKa3HUKIB pocnipxeHHs (p CnipMeHa)
Moka3HuK 1 2 3 4 5
1. EMouinHe BUropaHHs —
2. CTpecoCTinKICTb -0,192 —
3. MepdeKuioHi3Mm 0,081 0,327* —
4. AneKcuTnMmia 0,269* -0,194 0,202 —
5. HeraTmBHi eMoUiHI cTaHWU 0,590** | -0,353** 0,249 0,401 —
(DASS)

MMpumitka. *p < 0,05 *p < 0,01 **p < 0,001.

Pe3ynbTaTu aHanisy nokasanu, Wo Hambinbll TICHWMMA MO3UTUMBHWUM 3B'A30K
eMoLlinHe BUIopaHHA Mae€ i3 3araJibHUMM MOKA3HMKOM HEeraTMBHUX €MOLLIMHNX
CTaHiB 3a wWwkanoto DASS (p = 0,590; p < 0,001). Le cBig4nTb Npo Te, WO 3PpOCTaHHA
CUMNTOMIB Oenpecii, TOPMBOXHOCTI Ta CTPecy CYyMNpOBOMKYETbCA MNiABUMLLEHHAM
PIBHSA MPOdECiMHOIO BUCHaXEHHS.

Tako)X BMUABMNEHO CTATUCTUYHO 3HAYyLIMM TMO3UTUBHUM  3B'A30K  MiXK
EMOLIMHMM BUIOPaHHAM Ta anekcuTtmMmieto (p = 0,269; p = 0,037), LLLO BKA3yE Ha pPOosib
TPYOHOLLIB EMOLLIMHOIo yCBiAOMMAeHHA Yy opMyBaHHI NPodeCiMHOro BUCHaXXeHHA.
BooHouac 3B'A3KM BUIOpPaHHA 3i CTpecocTinkicTio (p = -0,192; p = 0,142) Ta
nepdekuioHiaMoM (p = 0,08T; p = 0,537) He OOCArNN PiBHA CTAaTUCTUYHOI 3HAYYLLLOCTI.

[1looaTKoOBO BCTAHOBMEHO, L0 CTPECOCTIMKICTb HeratTMBHO MOB'A3aHa i3
3arasibHMM pPIBHEM HeraTUMBHUX eMOoLUIMHUX cTaHiB (p = -0,353; p = 0,006), Toai 9K
aNeKCUTUMIa OEMOHCTPYE MO3UTUBHMM 3B'A30K i3 MOKA3HMKaMM NCUXOEMOLLIMHOMO
Hebnaronony4usa (p = 0,401; p = 0,001). Kpim Toro, BMABNEHO CTaTUCTUUYHO 3HAUY LMW
MO3UTUBHMM 3B'A30K Mi>K MepPdEKLLIOHI3ZMOM Ta cTpecocTinkicTio (p = 0,327; p = 0,011),
WO MOXe CBIOUYMTU MNPO HaABHICTb adanTMBHUMX acheKTiB nepdeKuioHiaMy vy
AocnioKyBaHin BUoGipL,.

OCKIiNbKM aneKcuTrMia BUABMMACA OOHUM i3 HebaraTboOX OCOOUCTICHUMX
MOKAa3HUKIB, CTAaTUCTUYHO NOB'A3aHMX 3 EMOLLIMHUM BUTOpaHHAaM, 6yno npoBeaeHo
[00aTKOBUM aHani3 ii CTPYKTYPHMX KOMMOHEHTIB (Tabn. 3).

Tabuysg 3
KopensauinHi 38’93K1 Mi)K eMOLinHUM BUrOpPaHHAM Ta KOMMNOHEHTaMU
aneKcuTumii
NMoKa3HukK p o)
TpyoHoLui 3 igeHTUdIKaLIED NOYyTTIB 0,334 0,009
TpyOHOLLI 3 OMMCOM MOYYTTIB 0,178 0,173
30BHILLHbOOPIEHTOBAHE MUCMIEHHS 0,107 0,418
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Pe3ynbTaTty mnokasanu, WO CTaTUCTUYHO 3HaYyLIMKM 3B'A30K i3 eMOUIMHUM
BUIOpPaHHAM Mae€ nuwe cyblkana «TpyagHouli 3 igeHTUdIiKauieto nodyTTiB» (p =
0334, p = 0,009). HaToMicTb TpyAHOWi 3 OMNWCOM MO4YYTTIB Ta
30BHIiLLHbOOPIEHTOBaHE MUCNEHHA He NPOAEMOHCTPYBam 3HaUyLWKMX
B3aEMO3B'A3KIB i3 MOKa3HUKaMK NPOdECIMHOrO BUCHAXXeHHA.

OTpUMaHi pe3ynbTaTu [OO03BONAKOTb MPUMNYCTUTK, WO CaMe He[ocTaTHA
30aTHICTb OO0 YCBIOOMMIEHHA Ta PO3Mi3HABaHHA BACHUX €MOLiM € Hanbinblu
3HAYYLLMM MCUXOMOMYHUM YUHHUKOM PO3BUTKY €MOLLIMHOIO BUIOpaHHA cepepn
CK/TaJOBMX alTeKCUTUMII. 3arasioM pe3ynbTaTh KopenauiHOro aHanily ceigyaThb, Lo
eMoLiMHe BUropaHHA MeOu4YHUX MPaLiBHWKIB HaMbINbLIOK Mipoto MoB'A3aHe 3
MCUXOEMOLIMHMM Hebnaronony4y4yam Ta TPpYOQHOLAMKM €MOLLIMHOIo YCBIAOMIEHHS,
Toaoi 49K pofb MNepdeKLioHi3My Ta CTPEeCOCTIMKOCTI MnoTpebye noaanbLlioro
YTOUYHEHHSA B MEXaX PErpecinHoro Ta MogepauimHoro aHanisy.

[Na BU3HAYEHHA MCUXOMOTIYHMX NPEeAUKTOPIB EMOLIMHOIrO BUropaHHs Byno
NpoBeaeHO MHOXWHHUIN perpecinHmMm aHanis. BignoeigHo 0o TeopeTunyHoi Moaeni
OOCNIOXXEHHA  3a/eXHOK  3MIHHOK  BWUCTYNano eMOLiMHe BUIOpaHHg, a
npeanKTopamMm — nepdeKLioHI3M Ta afleKCUTUMIS.

Pe3ynbTaTu perpecinHoro aHanizy mnokasanu, wo nobygoBaHa MoOenb
nodacHioe 10,9% BapiaTUBHOCTI eMouinHoro BuropaHHa (R? = 0,109). AHani3
perpecinHmx KoedilieHTIB 3acBig4YMB, WO CTaTUCTUYHO 3HAYYLLMM MPEeanKTOpOM
€MOLIMHOIro BUropaHHa € anekcmutmmia (B = 0,512; p = 0,013), Toai 9K NnepdeKLioHI3M
He MPOOEMOHCTPYBaB CaMOCTIMHOIO MPOrHOCTUYHOIMO 3HadeHHa (B = 0,019; p =
0,962) (Tabn. 4).

Tabuysg 4
Pe3ynbTaTu MHOXXWUHHOIO perpecimHoro aHasisy NCUXonoriyHuxX npeauKTopiB
€MOLiMHOIro BUropaHHs

MpeaukTop B SE t o)
MepdekKLioHi3Mm 0,019 0,395 0,048 0,962
AnekcnTnmia 0,512 0,200 2,561 0,013

OTpUMaHIi pe3ynbTaTy CBig4aTh, WO TPYAHOLLI yCBigoOMMeHHSA Ta Bepbanisauii
BMTACHUX €MOLLIN € BaXX[TMBUM YMHHMKOM MPOPECIMHOIrO BUCHAXKEHHA MeOUYHUX
npauiBHUKIB. BogHodyac caM Mo cobi nepdeKLioHi3M He MnoB'a3aHun i3
NiOBULLEHHAM PIBHA €MOLLIMHOroO BUropaHH4.

[Ina nepeBipKM pPecypcHOi poni CTpecocTiMKocTi 6yno npoBeaeHo
MoOepauinHmm aHanis. llicng BKAo4YeHHA interaction-edeKkTiB MOACHIOBabHa
30aTHICTb Mogeni 3pocna 3 14,9% no 28,8% (AR? = 0,139; F = 529; p = 0,008), wo
CBiOAYMTb MPO CYTTEBUIM BHECOK ModepalinHMX edeKTiB y MOACHEHHS eMOLLIMHOIo
BUIOpaHHA.
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AHaniz interaction-TepMiHiB MOKa3aB, WO CTaTUCTUYHO 3HaudylWMM €
MoaepauinHMM edeKT CTPECOCTIMKOCTI Y B3aEMO3B'A3KY MK NepdeKL,iOHI3MOM Ta
eMOoLiMHMM BUropaHHaM (B = 0,213; p = 0,002), Toai 9k B3aEMOLIA MiXX afleKCUTUMIELD
Ta CTPEeCOCTIMKICTIO He gocarnia piBHA CTaTUCTMYHOI 3HauvywocTi (B = -0,019; p =
0,639) (Tabn. 5).

Tabuysg 5
Pe3ynbTaTn MoaepauinHoOro aHanisy
MNpeavkTop B SE t o]

MepdeKLuioHi3Mm -4,699 1,646 -2,855 0,006
ANeKcuTUMiga 0,823 1,130 0,728 0,470
CTpecoCTIiMKICTb -7,045 2,577 -2, 734 0,008
MNepdekKuioHiam x 0,213 0,067 3,176 0,002
CTpecoCTIiMKICTb

Anekcutmmia x CTpecocCTiNKICTb -0,019 0,040 -0,471 0,639

OTpuUMaHi pe3ynbTaTu cBig4aTb, WO afeKCUTUMIA BUCTYMNAE CaMOCTIMHUM
GaKTOPOM PU3MKY PO3BUTKY EMOLLIMHOIO BUIropaHHA. BogHo4ac CTpecoCTiMKICTb
3MIHIOE XapaKTep B3aEMO3B'A3KY MK MepdeKUiOHI3MOM Ta eMOUIMHUM
BUIOPaHHAM, BUCTYMAUM BaXKMBUM  PErYNaTOPOM  BMIMBY OCOBUCTICHMX
XapaKTeEPUCTMK Ha npodecinHe BUCHaXeHHA. Lle nigTBepmXye AOOLUIMbHICTb
po3rnany CTPEeCOCTIMKOCTI 9K OOHOro 3 K/AKYOBUX PECYPCHUX UYMHHUKIB
MCMXOMOriYHOI aganTaLii MeguyHMxX NpaL,iBHUKIB.

BUCHOBKW. TeopeTUYHUIM aHania npobnemMm o3BoNInNB po3rnanatv eMolinHe
BUIOpaHHA MeOUYHUX MpauiBHUKIB 9K 6GaraTodakKTOpHUM  MCUXOMOTiYHMNI
deHoMeH, ¢GOopMyBaHHA @KOMo 3yMOB/IEHe B3aeMoficto  iHOMBIOyalbHO-
MCUXOMOTIYHUX  XAPAKTEPUCTUK  OCOBUCTOCTI Ta  PECYPCHUX  MexXaHi3MiB
MCUXONOTiIYHOI aganTaLii. Y MeXax oocnigyeHHsa 6yno obrpyHToBaHO Momenb, Y
AKin NepdeKLUioHI3M Ta anNeKCUTUMIA BUCTYNatoTb OCOBUCTICHUMU NpeanKTopamMm
€MOLLIMHOIO BUIOPaHHA, CTPECOCTIMKICTb — PECYPCHUM YMHHMKOM, @ MOKA3HUKM
Aenpecii, TPUBOXXHOCTI Ta CTpecCy — MOro MCUXOEMOLLIMHUMUN HaciOAKaMu.

Pe3ynbTaTW OMWCOBOrO aHanisy 3acBigyunun, WO [ocnigykyBaHa Bubipka
MeOMYHMX TMPaUiBHUKIB XapaKTepPU3YETbCA MOMIPHUM pPIBHEM €MOLLIMHOIOo
BMIOPaHHA 33 HAABHOCTI JOCTAaTHBbOIO PiBHA CTPECOCTIMKOCTI. BogHoO4ac y YaCcTUHMK
PEeCMnoHAOEHTIB BUABNEHO MiABULLEHI MOKA3HUKKM MPOPECIiMHOIO BUCHAXXEHHA Ta
TPYAOHOLLIB EMOLLIMHOIO YCBIAOMMNEHHS, LLO MOXe CBIiOYMTV MPO PU3UNK PO3BUTKY
npodecinHoi ge3aganTadiii.

KopenauimHmm adHania nokasaB, WO eMOoLiHe BUIopaHHA CTaTUCTUYHO
3Hauylle rMoB'A3aHe 3 MOKa3HMKaAMKM TMCUMXOEeMOoLiMHOro Hebnarononydyya Ta
anekcuTmnMieto. HambinbLl TiCHI 3B'a3KKM BCTAHOBMEHO MiXX EMOLIMHUM BUFOPaHHAM
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i cMMNTOMaMmM genpecii, TPMBOXKHOCTI Ta cTpecy. [104aTKOBO BMABMEHO, LLO cepen
KOMMOHEHTIB aneKCUTUMIi Hambinblle 3Ha4YeHHa MatoTb TPYAHOLLI igeHTUdIKauii
BMTACHMX MOYYTTIB.

Pe3ynbtat  MHOXWHHOIO  PEerpecimHoro  aHanilzy 3aceigyuumnu,  Wo
aNeKCUTUMIA € 3HaYyLWMM MPeauKToOpoOM EMOLUIMHOIO BUIOpPaHHA MeOUYHMUX
npauiBHUKIB, ToAi 9K MepdeKLioHI3M He MNpoaeMOHCTPYBaB CaMOCTIMHOIO
MPOrHOCTUYHOroO 3HayeHHHA. Lle cBig4MTb NpPO BaXXNMBY POMb  E€MOLIMHOI
camoperynauii Ta 30aTHOCTI OO0 YCBIAOMMIEHHS B/ACHUX MNEPEeXXMBaHb Y
npodinakTnui NPodPeCimHOro BUCHAXKEHHS.

MooepauinHMM aHani3 MnokasaB, WO CTPECOCTIMKICTb 3MIHIOE XapaKTep
B3aEMO3B'A3KY MK MNepdeKUiOHI3MOM Ta eMOoUiMHUM BUropaHHAM. OTpUMaHI
pe3ynbTaTh MiaTBEPMKYOTb POfb CTPECOCTIMKOCTI 9K Ba)XNTMBOIO PECYPCHOro
UMHHWMKa MCKXOMOTNiYHOI aganTauii MegudyHMX MpauiBHUMKIB Ta BKa3ylTb Ha
OOUINbHICTb PO3PO6KM MPOdINaKTUYHKMX MPOrpaM, CrNpPaIMOBAaHUX Ha PO3BMUTOK
HaBUYOK eMOoUuinHOoI caMoperynsauii, NigBULLEHHSA CTPEeCOCTINKOCTI Ta
nonepemKeHHsa MpodeciMHOro BUropaHH4.

MNpaKTU4yHe 3Ha4YeHHs OTPUMMAaHMX Pe3ynbTaTiB MOoAArae y MOX/IMBOCTI iX
BMKOPWUCTaAHHA Mid 4Yac pPoO3pobKM MNporpamM MCUMXOMOriYyHOi  MpPodiNakTUKM
€MOLIMHOro BUMOPaHHA MeOUYHUX MNPALIBHUKIB, CNPAMOBaHUX Ha PO3BUTOK
CTPECOCTIMKOCTI, HABMYOK €MOLIMHOI caMoperynauii Ta yCBiAOMMAEHHS €MOLiMHMNX
nepexXkmBaHb. NepcnekTMBM NoganblumMX AocnigXKeHb B6avatoTbea y mornmbneHomy
BMBYEHHI B3aeMoOfii OCOBUCTICHMX Ta OpraHi3auiMHMX YMHHWKIB €MOLLIMHOro
BUFOPaHHA MeOMUYHMX MPaLiBHUKIB, @ TAKOX Yy PO3P0o6LI Ta eMMipUYHIN NepeBipLi
MpPorpaM NCUXONOTriYHOI MPOdINaKTUKM NPOPECIMHOIO BUCHAYKEHHS.
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APT-TEPATIMIA 4K 3ACIB TBOPYOIO
CAMOBUPAXEHHA TA CAMONI3ZHAHHA
OCOBUCTOCTI

OaHuniok IBaH BacunboBud!, Bypkano Hatania IBaHiBHa?

1. 4OKTOP NCUXOMOTIYHKMX HayK, Mpodecop,

OeKaH ¢pakKynbTeTy Ncmxosnorii

KUIBCbKMK HaLIIOHA/IbHWM YHIBepcUTeT iIMeHi Tapaca LllesyerHka, VKPAIHA
ORCID ID: 0000-0002-6522-5994

2. KaHOMOAT NCUXOMOMIYHMX HayK, OOLEHT,

OOLEHT Kadenpu ekCnepmMeHTabHOI Ta MPUKAagHOI MCUXOMorii,
dakynbTeTy Ncmxonorii

KUiBCbKME HaL[iOHa/IbHMM yHIBEPCUTET iMeHi Tapaca LllesyeHka, YKPAIHA
ORCID ID: 0000-0001-6806-1035

ApT-Tepania — OgMH i3 Cy4aCcHUX HanpamiB NcuxoTepanii, Wo BUKOPUCTOBYE
Pi3HI BUOW MUCTeLTBa Ta HabyBae aefdani 6iNbLIOro MNoWMPEHHS Ta NonynapPHOCTI
y CBiTi. OCHOBHOIO METOI apT-Tepanii € rapMOoHI3aLis PO3BUTKY Ta CTaHOBMIEHHA
0COBUCTOCTI 4Yepe3d dopMyBaHHA 30aTHOCTI OO0 TBOPYOro CaMOBMPAXKeHHS i
CaMOrMi3HaAHHA 4Yepe3 MUCTeUTBO, a TaKOXX pPO3BUTOK 3AibHocTen Oo
KOHCTPYKTUBHUX Ai 3 ypaXyBaHHAM peasibHOCTI HABKOMLLHbOIO CBITY [4].

ApT-Tepania TrpyHTYETbCA Ha igei, WO TBOpPYMM nNpouec cnpudae
CaMOBUpPAXKeHHIKO 0COBUCTOCTI Ta ii caMoni3HaHHIO, MaE TepaneBTUYHUIN BMNIUB,
36arayye »MUTTa i BUCTyMNae 3acobomM HeBepbasbHOro Bigobpa)keHHa OAyMOK Ta
MouyTTiB. ApT-Tepanisa 3aCTOCOBYETbCA B iHAOMBIAyanbHiM Ta rpynoBin poboTi 3
MoObMU PI3HOrO BiKY AON9 MiABUMLEHHA CaMOPO3YyMIiHHSA, PO3BUTKY €MOLLIMHOI
chepn, CNpUaHHA OCOBMUCTICHOMY 3POCTAHHIO, MCUXOMOTIYHOI  MIATPUMKM,
BUPILLEHHA BHYTPILWHIX KOHONIKTIB, poboTKM 3 TpaBMaTUYHMM [OOCBIOOM Ta
MOKPALLEHHS NCUXOMOTiYHOro 61arononyyysa ocobuUCTocCTi. ApT-Tepania 6a3yeTbes
Ha MEepeKOHaHHI, WO KOXHa MtoAuMHa 34aTHA OO0 TBOPYOro CaMOBMPAXKeHHd, a
rONOBHE 3HAYEHHSA MA€E He XyOOXKHIM pe3ynbTaT, @ caM TepaneBTUYHUIM npouec. Y
LLleHTpi yBarv TepaneBTa NepebyBatoTb HE eCTeTUYHI AKOCTI CTBOPEHOro TBOPYOro
NPoaOyKTy, a NoTpebu NANHK Y CaMOBUPaXKeHHI, CaMOMi3HAHHI Ta NMCUXOMOriUHIN
niaTpumui [9].
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BooHouac apT-Tepania CTBOPKE MPOCTIp AN9 BiIIbHOrO CaMOBMPAXKEHHSA Ta
CaMOMIi3HaHHA, e TBOPYMM Npouec AonoMara€e nogmHi OCMUCIUTU CBOI MOYYTT,
3abe3mneyye BiAHOBNEHHS YXUTTEBMX CU/1 Ta HaMarog)KeHHa BHYTPILLHbOrO giasory.
BMKOPUCTAaHHA CMMBOMIYHMX 06pPa3iB CTa€ KIOYEM OO0 BUPILLEHHA MPUXOBaAHUX
MCUXOMNOTIYHMX KOHMNIKTIB, O03BOMNAKYM OCOOBUCTOCTI O0CArTU CaMo3LUineHHa
3aBASKM BlaCHOMY TBOPYOMY moTeHuiany [5].

[10 OCHOBHUX o0cOb6nMBOCTEM apT-Tepanii BigHOCATb: MeTadOoOpPUUHICTb -—
BMKOPWCTaHHA 06pas3iB i CUMBOIB A9 BUPAXKeHHA eMoLiN, NepeXXmBaHb, OYMOK i
BHYTPILLUHIX CTaHIB OCOOUCTOCTI; TPiaAMYHICTb, AKa MoNAara€ y B3aEMOAIi KNIEHT],
TBOPYOro NpoayKTy Ta TepaneBTa, Lie AoNOoMarac KMieHTy BUPILLIUTK B BinbLl M'aKi
dopMi NpobnemMHy ang HbOro CUTYALLIKD, PEeCYPCHICTb — 30aTHICTb Yepe3 TBopYuM
MpOoLEC aKTMBI3yBaTM BHYTPILLHI pecypcr oCcoOOMCTOCTI A4N19 MOAONAHHSA TPYAHOLLIB
i BiOHOBMEHHSA NCMXOEMOLLIMHOIO CTaHy, @ TaKoXX Crocib TepaneBTUYHOI B3aeMoaii,
AKMMN BUXOOUTb 3@ MeXi MOBCAKOAEHHOIO YXUTTA KJIEHTA | PO3LUMPIOE MNOro
OCOBUCTICHUM OOCBIO Ta 3yMOBJIOE MiABULLEHHA MCUXOMOTiIYHOI CTIMKOCTI [6].

BumkopuncTaHHa 3acobiB apT-Tepanii CTBOPKOE YMOBM AN PO3BUTKY
CMOHTAHHOCTI,  BAOOCKOHANEHHS  KOTHITMBHMX Ta  couialbHMX  HABUYOK,
MePEOCMUCTIEHHSA XXUTTEBOIO OOCBIAY 3 HE3BMYHOIO PaKypcCy, 3aCBOEHHA HOBUX
ponen Ta BUABNEHHSA NaTeEHTHMX OCOBUCTICHUX AKOCTEM, 3MiLLHEHHA O0COBUCTICHOI
iAEHTUYHOCTI, PO3BUTKY HABUYOK MPUUHATTA pilleHb, peani3auii notpebun y
TBOpYOCTI [3].

3acobamMu TBOPUOI AianbHOCTI NtoanHa Yepes o6pasu, Lo BUKOPUCTOBYHOTLCA
B apT-Tepanii, BUpaXka€ CBOE CMNPUMHATTA CBITY Ta CTaBfIeHHA OO0 HbOro. TBop4ya
OiANbHICTb Y LLbOMY KOHTEKCTI PO3rNaOaeTbCa 9K TakKa, WO Mae TepaneBTUYHMIN
noTeHUian i MoXe cnpuatm M'9KOMy Ta CcouialibHO MPUMNHATHOMY 3HKEHHIO
€MOLLIMHOT Hampyru, 9ka HaKoMUUyeTbCs. Y NpoayKTax TBOPYOCTI BioobparkaeTbcs
noeaHaHHa iHbopMalUii 9K 3i CBIOMMX, TaK i 3 IMMUOUHHUX PIBHIB MCUXIKX NHOOUNHMN,
LLLO A03BONAE rNmMbLue 3p03yMiTu ii BHYTPILLHIN CTaH i NepeXmnBaHHaA [2].

3acTocyBaHHSA apT-TepaneBTUYHUX METOAIB CMNPSMOBaAHE Ha PO3LUMPEHHS
OCOBUCTOro [OCBiQYy, @ TaKOX Ha BHYTPILWHIO (HTerpauito pPIi3HMX acnekTiB
0COoBUCTOCTI Ta il B3aEMOito i3 30BHILLIHBOK PearibHICTIO, 30KpPeMa CoLlianbHOK Ta
€THOKYNbTYPHOK. TepaneBTUYHMM MOoTeHUian MUCTeuTBa [OA€ 3MOry JIOAMHI
BUPaXXaTW BACHI OYyMKMK, eMouii Ta Mno4dyTTd, MNepeoCMUCIOBATU BHYTPILLHI
KOHMMIKTU M 3HaXoOUTU LUNAXM iX MOAONaHHA, 36aradytoumn cyb'eKTUBHMM OocBia. Y
LIbOMY KOHTEKCTi apT-TepaneBTUYHUK Nioxio po3rnagacTbca dK 3aci6 po3BUTKY
ocobucTocTi Ta ii TBopYoro noteHuiany [1].

BrKopucTaHHA 06pa30TBOPYOi Ta CUMMBOJIYHOI  AOiANbHOCTI  BigkKpMBae
MOXIMBICTb [O/19 BUPaAXKeHHH, YCBIOOMMEHHA WM OMpautoBaHHA BHYTPRILLHIX
rnepexxmMBaHb OCOBUCTOCTI. Yepe3 CTBOPEHHSA XyOOXKHiX obpas3iB fntoamHa 3gaTHa
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nepenaBaT EMOLLIMHNI | KOTHITUBHWIM OOCBIO Y HeBepbanbHin GopMi, Lo cnpuae
TMUOLWOMY CaMOMi3HAHHIO, OCMWUC/IEHHIO BACHOMO CTaHy Ta PO3LWMPEHHIO
ocobucToro goceigy. TBOpYMM NpoLec y TakoMy nigxoai HabyBae 3Ha4eHHsA 3acoby
MCUXONOTIYHOI  NIATPUMKMK, CaAaMOBUMPaXKEHHA M MOCTYMOBOro BiAHOBMEHHS
BHYTPILLUHbOI LiinicHOCTI ocobucTocTi [10].

CTBOpPEHHA XyAOXHiX 06pa3iB y Mexax apT-Tepanii po3rnagaerbca a9k dopma
HeBepbanbHOI KOMYyHiKaLii, Yepe3 9Ky ogMHA MOXe BUMPaXKaTW BHYTPILLHIN
A0CBig, eMolii, AyMKWM Ta HecBigoOMi 3MICTU. Y npoueci TepaneBTUYHOI poboTur
TBOPYUM MPOoAYKT diKCyE NepexxmBaHHA 0COBUCTOCTI, pobnaumM iXx LOCTYNMHUMM ONS
YCBIiOOMMeHHS, pedneKcii, nepeocMMUCeHHSA Ta NOCTYNOBOI iHTerpalii. besneyHmn
TepaneBTUYHMIM MPOCTIp | B3aeMofia 3 XyOdOXXHIMWM MaTepianaMm CTBOPKOKOTb
YMOBM, 32 AKMX 0bpa3 cTae BOOHOYAC 3aCOOOM CaMOBMPAXKEHHSA | OyKepefiom
rMmMbLLoro po3yMiHHA ocobucTicHoro goceiay [8].

Cy4yacHa apT-Tepanisa OXOMNSoE Pi3HI HAaMPSAMK, WO peani3yoTb TepaneBTUYHI
3aBOaHHA  3acobaMy  XyOOXHbOI  OiANbHOCTI  Ta  CNpUSaOTb  TBOPYOMY
CaMOBMPAXKEHHIO Ta CaMOMIi3HAHHKO  OCOBUCTOCTI, 30KpeMa i30Tepanito,
Ka3KoTepanito, My3MKoTepanito, Mico4Hy Tepanito, rmuHoTepanito, doToTepanito,
KOMaXKyBaHHS Ta iHLWi dopMm TBopUOi poboTu [2; 4; 7].

[30Tepania — CNpUAE BUPaXKEHHIO EMOLLIM | MepeXMBaHb Yepe3 MaltoBaHHSA
Ta iHWi BMAM 06pPa3oTBOPYOI AOiAnbHOCTI. KaskoTepania - gornomarae
YCBIiOOMMIOBATU BHYTPILLHI KOH®MIKTKM Ta »XUTTEBI CUTyauii 4yepe3 poboTty 3
Ka3koBMMKM obpasamMm W cloxeTaMu. MysukoTepania — Crnpusae emMoLlimHOMY
CaMOBUMPAXXEHHIO Ta FAPMOHI3aLlii NCMXOEMOLLIMHOIO CTaHy 3a 4OMNOMOIO MY3UKM.
MNicodyHa Tepania - CTBOPKOE YMOBU AN CUMBOMIYHOINO Bigobpa)keHHA
BHYTPILUHbOIO CBIiTY OCOBUCTOCTI. [NMHOTEepania — gonomMarae BumpaxkaTu eMollii Ta
MouyTTa 4Yepes3 TaKTU/bHY B3aEMOAItO 3 MaTepiasioM Ta CTBOPEHHA O6'€EMHUX
obpaziB. doToTepania — CNpUaEe caMoMi3HaHHK 4Yepe3 aHani3 i CTBOpeHHS
doTorpadidHmMx obpasiB. Kona)yBaHHA — gonomMarae CMMBOJIYHO BigobpaxaTtu
nepexxmBaHHA, LLiIHHOCTI, Lini Ta yaBneHHsA npo cebe [2; 6].

AK MK GadymMMo, apT-Tepania 3acTOCOBYE Pi3Hi GopMKM TBOPYOI POBOTKH, LLO
CpUAIOTb BUPAXKEHHIO BHYTPILUHbOrO CBITY MIOOMHM Ta YCBIOOMIIEHHIO i
nepexxmBaHb. Y TBOPYOMY MpoLeci 0OCOBUCTICTb OTPUMYE MOXKTMBICTb CUMBOSIYHO
BiooGpaXkaTu eMoLii Ta MouyTTa, BHYTPILLHI KOHOMIKTU, LIHHOCTI M »XUTTEBRI Lini, a
TaKOXX FAPMOHI3yBaTM CBIM MCUXOEMOLLIMHWIM CTaH [2; 4].

BUCHOBKWU. ApT-Tepanid € Ccy4dYaCHWMM HanpaMoM ncuxoTtepanii, wWo
FPYHTYETbCA Ha BMKOPUCTaHHI TBOPYOI AiANbHOCTI 9K 3acoby CaMOBMPaXKeHHs Ta
caMoni3HaHHSA 0COBOUCTOCTI. Y npoueci apT-TepaneBTUYHOI pPobOoTU
3a6e3neuytoTbCa MOXTMBOCTI HeBepO6anbHOro BUpPaXKeHHs BHYTPILLHbOMO OOCBiaY
yepes xygoXKHi 06pasu, Lo CMPUAE CaMOYCBIOAOMTEHHIO, OCMUCNIEHHIO Ta KPaLLOoMy
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PO3YMIiHHIO BMACHUX MepexkMBaHb. LieHTpanbHe 3Ha4YeHHa B apT-TeparneBTUYHOMY
npoueci Mae TepamneBTUYHUM MOTEHLUian MWUCTEeUTBa, KWW OOMOoMarae NoauHi
MepeoCMMCIOBaATU BHYTPILLHI KOHONIKTW, aKTUBI3yBaTM OCOBUCTICHI pecypcuK Ta
poO3LIMpIOBATM  BMACHMIM  OOCBIA.  3aBOsgKM  UbOMY apT-Tepania cnpwusae
FAPMOHIMHOMY PO3BUTKY OCOOUCTOCTI, PO3LUMPEHHIO MOX/IMBOCTEN TBOPYOro
CaMOBMPaXKeHHA Ta NOrMMONeHHI0 CaMOyCBIAOMTEHHS.
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EMOLIWHE BUTOPAHHYA CEPE[Q MOJ10Al
TA LLUNGXU MOIro NMPODITAKTUKH

BayecnaB [leHncoBu4d PawleBCbKUNA'
HaykoBui KepiBHUK: TaumaToB B.A.2

1. 3006yBayY BULLIOT OCBITK
HauioHaibHu yHiBepcuTeT « O4eCchbKa ropUagMYHa akagqemiar, YKPA THA

2. KaHO.Med.HayK, OoueHT
HavjioHanbHmuv yHiBepcuteT «OnechbKa puamndHa akagemisa», YKPAIHA

Y cy4yacHOMYy CBITi MMUTaHHA MeHTaNbHOro 340poB’'A HabyBatoTb OCOBMMBOI
aKTyanbHOCTI. CTPIMKMMN PO3BUTOK TEXHOSOrIN, BUCOKMM TEMIM XUTTHA, MNOCTIMHUN
iHbOpMaLIMHMIM MOTIK Ta 3pocTatodi BMMOIMM [0 OCoOOBUCTOi M npodecinHoi
peani3auii CTBOPIOOTb 3HA4He MCUMXOMOoriYyHe HaBaHTaXXeHHA Ha  MoauHY.
Ocob6nMBO BPA3/IMBOIO KAaTEropieo HaceieHHa € Monoadb, ska NnepebyBac Ha eTani
dopMyBaHHA 0COBUCTOCTI, MPOdECIMHOro CTaHOBMEHHS Ta MOLLUYKY CBOro Micusa B
cycninbeTBi. OgHi€o 3 HaMBINbLL NOLUMPEHMX NPOBIeM NCUXIYHOIro 300P0B'a cepen,
MOM0OUX MIOOEN € eMOLLIMHE BUFOPaHHA.

EMoLUinHe BUropaHHa ¢aBnge coboto cTaH PIi3UYHOro, MCUXiYHOro Ta
E€MOLLIMHOIO BUCHAXXEHHSH, AKMIN BUHMKAE BHACNIOOK TPMBANoro BnjmMBy CTPECOBMX
dakTopiB. TepMiH «eMoLiNHe BUropaHHa» ByB 3arnpornoHOBaHMIN aMepPUKaHCbKM
ncuxonorom Nepbeptom PpomaeHbeprepoM y 1974 poli oaa onucy CTaHy noaen,
A9Ki BTpaTUAM MOTMBALIO Ta eMOLUiIMHY 3aMy4YeHiCTb OO0 CBOEI Oia/1bHOCTI. 3rogom
MOHATTA HAabyNo LWKMPOKOro MoLMPEeHHa Ta CTafio BUKOPUCTOBYBaTUCA He nuLle
oo npodecinHoi OigNbHOCTI, @ M CTOCOBHO HaB4YaHHSA, BOIOHTEPCbKOI poboTK Ta
iHWMX chep »KunTTa [2].

CborogHi npobnemMa eMOLiMHOro BUIropaHHA ceped Mosodi ctae gepani
aKTyanbHiwoto. CTygeHTV Ta MOMo4i creLuianicTi 4acTo CTUKAKTbCH 3 BUCOKMMM
O4iKyBaHHAMKM 3 OOKYy cycninbcTBa, 6aTbkiB Ta camMumx cebe. HeobxigHiCcTb
OTPUMYBATM BMUCOKI OLLIHKM, OMAaHOBYBATWM HOBiI HaBW4YKM, OGpPaTM y4dacTb Yy
OO0OaTKOBMX MPOEKTaxX Ta OOHOYACHO MIATPMMYBATU aKTMBHE CcoUiaibHe »XUTTA
CTBOPIOE 3HAYHE MCUXONOriyHe HaBaHTaXXeHHsA. Y pe3ynbTaTi 6arato Monogmx
nogen nodMHatoTb BiA4YyBaTU MOCTIMHY BTOMY, BTpaTy MOTUBALIi Ta eMolinHe
BMCHAXXeHHS.
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OpgHieto 3 rofIOBHUMX MPUYMH eMOLIMHOIO BUMIOPaHHA € XPOHIYHUMIM CTpec.
OpraHi3M NoANHM 30aTHUM aganTyBaTUCA 4,0 KOPOTKOYACHUX HaBaHTaXXeHb, O4HaK
TPUBaNUM CTpPecC NPU3BOAUNTb OO BUCHAXXEHHSA BHYTPILLHIX pecypciB. Monoai nogm
4aCcToO He MatoTb OOCTATHbOIO XUTTEBOrO OOCBIAY ANA ePeKTUBHOIro NogofiaHHA
CKMagHWX CUTyaLin, TOMY HeraTUBHI MepeXXMBaHHA MOXXYTb HAKOMMUYyBaTMCa Ta
MOCTYMNOBO MPU3BOAUTM A0 NCUXOMOMYHOIO BUCHAXXEHHS [4].

BakNMBUM  UYMHHWMKOM PO3BUTKY €EMOLIMHOMO BWIOPaHHA € HagMipHe
HaB4YaNbHe HaBaHTa)XeHHA. baraTto CTyOeHTIiB 3MyLUEeHiI MOEQHYBATM HaBYaHHSA 3
pPo6OTOLO, O 3HAYHO CKOPOYYE Yac A9 BiAMOYMHKY Ta BigHOBNEeHHA. KpiM Toro,
Cy4acHa CMCTeMa OCBITM YaCTO OPIEHTOBAHA Ha BUCOKI pe3ynbTaTh Ta KOHKYPEHLLiO,
O OO0OaTKOBO MOCUOE NCUXOMNOTIYHNIA TUCK. [OCTiIMHe NparHeHHa BignoBigaTn
BCTAHOBNEHMM CTaHOAPTAM MOXXe MNPM3BOOAUTM OO0 BiOYYTTS BUCHaXKEHHA Ta
He3a40BOJIEHOCTI BlACHUMW OOCATHEHHAMM.

CyTTEBMIM BMN/IMB Ha NCUXiYHe 300POB’'A Moodi MatoTb LMbPOBI TEXHOMNOrII Ta
coLianbHi Mepexi. 3 oaHoro 6okKy, BOHM 3abe3rneuvytoTb OOCTYMN 00 iHpopMalii Ta
MOXXTMBOCTI AN CMiNKyBaHHA. 3 iHWOro 60Ky, NocTinHe NnepebyBaHHA B OHMaMNH-
cepenoBuLLI CTBOPKOE PUM3MK IHPOPMALIMHOIO MepeBaHTaXXeHHda. Monoai nogm
pPerynapHo MOPIBHIOKTb BflACHE »UTTS 3 igeanizoBaHMMKM obpaszaMu  iHLWMX
KOPWCTYBaYiB, WO MOXe HeratMBHO BMIMBATM Ha CaMOOLIHKY Ta BWMKIMKATU
BiOYYyTTS HEBIAMOBIAHOCTI CyCMiIbHUM O4iKyBaHHAM [3].

HayKoBLi BUOINAOTb TPM OCHOBHI CKaA0Bi eMOLIMHOIO BUropaHHSA. [MepLioto
€ EMOLLIMHE BMCHaXXeHHS, AKe NPOABAETLCA Y BiAYyTTi MOCTIMHOI BTOMM Ta HecTaui
eHeprii. [lpyroto cknagoBoto BUCTYMNaE OenepcoHanisalia, Wo XapaKTepusyeTbes
6anoy>kmMm abo HeraTMBHKMM CTaBNEeHHAM 00 iHWWX Ntogen Ta BNacHoI OianbHOCTI.
TpeTiM KOMMOHEHTOM € 3HMYKEHHS OCOBUCTUX OOCATHEHb, KOMU MtoAnHa MOYMHAE
CYMHIBaATUCA Y BMACHUX 30iOHOCTAX Ta BTpayYae BrNeBHeHICTb y cobi [1].

CUMNOTOMM  EMOLLIMHOIO BUIOPaHHA MOXYTb MPOABMAATMCA MO-PI3HOMY.
HamnowmpeHilWmMMmM o3HaKaMM € MOCTiIMHA BTOMa, 3HWMMKEHHS Mnpaue3gaTHOCTI,
TPYOHOLLI 3 KOHLIEHTPALLIED yBaru, MOpYLUEHHS CHY, APATIBAMBICTb Ta BIACYTHICTb
MOTMBaALL. Y OeAKUX BMMAOKAX MOXYTb BUHMKATU Di3UYHI CMMMOTOMM, Taki 4K
rONoOBHWUM BiNb, M'Ad30Be HaMpy»XeHHaA, NpobnemMu 3 TpaBNeHHAM Ta ocnabneHHa
iIMYHHOI cucTeMU. AKLIO Taki MposBK 36epiratoTbCa MPOTAroM TPWBANIOro 4acy,
BOHMW MOXYTb CBIiAYNTM NPO CEPMNO3HI NOPYLUEHHSA NCUMXIYHOIO 300POB'S.

OcobnuBy yBary cnig npuainuti BAJIMBY €MOLLIMHOrO BUIOPaHHA Ha
HaBYaNbHY OiANbHICTb CTYAEHTIB. JTtoanHa, aka nepebyBac B CTaHi MCUXOMOTYHOro
BMCHA)XEHH$, 4aCTO BTpaYacE iHTepec A0 HaBYaHH4, BiaK/1aga€e BMKOHaHHA 3aBAaHb
Ta [OEMOHCTPYE HWKYI pe3ynbTaTth. Lle Moxe cTBOptoBaTU 3aMKHEHe KOso:
3HUMXKEHHA YCMILLHOCTI BUK/IMKAE OOOATKOBUM CTpec, aKM e Binblie MOCUIoE
CUMMNTOMM BUTOPAHHA.
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HacniokM eMOLiMHOro BUIOpPaHHA MOXyTb OyTWU OOBOJMI  CEPMO3HUMM.
TpwBane nepebyBaHHA B TAaKOMY CTaHi MiABULLYE PU3MK PO3BUTKY OeNpPeCcuBHMX
pO3Maf4iB, TPUBOXXHOCTI, COLiaNilbHOI i30149Lii Ta NCMXOCOMATUYHUX 3aXBOPKOBaAHb.
KpiM Toro, nwamHa MoOXe BTpaTUTU iHTepec OO0 MpodeciMHOro po3BUTKY,
OCOBUCTUX CTOCYHKIB Ta BJTACHUMX XXUTTEBUX Uinen. CamMe TOMYy CBO€YacHe
BUABMEHHA O3HaK BUIOPAHHA Ma€E Ba)XIMBE 3HA4YeHHa [O19 30epexeHHs
MNCUXIYHOrO 300POB'A.

Ona npodinakTMKM eMOLLIMHOro BUIopaHHA HeobxioHO OoTpMMyBaTUCA
6anaHcy Mi HaBYaHHAM, poboToto Ta BiANOYMHKOM. OOHUM i3 HanedeKTUBHILLMNX
crnocobiB MiATPUMKM MeHTaNbHOro 300PpO0OB'a € perynapHa ¢isndHa aKTUBHICTb.
3aHAaTTa CNOPTOM CMPUADTb BUPOGIeHHIO eHOAoPdIHIB, AKi MO3UTUBHO BM/IMBAKOTb
Ha eMOLLIMHMIM CTaH Ta JonoMaratoTb 3HMXKYBATU pPiBeHb CTpecy. HaBiTb WOOeHHI
MPOryNaHKM MOXYTb MOKPALLyBaTW MCUXOOriYHEe caMomodyTTa Ta CrpUaTH
BiAHOBMEHHIO eHepril.

BaxknnBy pofib Bigirpae TaKo)X MOBHOLUIHHMKA coH. CaMe nig 4ac cHy
BiAOyBa€ETbCHA BiAHOBMEHHA HEPBOBOI CUCTEMM Ta 06pPO6Ka OTPUMaHOI iHpopPMaLlii.
HepocTaTHSA KiNbKIiCTb CHY HEraTUBHO BMN/IMBAE Ha KOHLUEHTPALLito yBaru, namM'atb Ta
eMoUinHy cTabinbHicTb. ToMy MonoauM MtoasgM pPeKoOMeHOyeETbCa NpuainaTu
OOCTaTHbO Yacy AKICHOMY BiOMOUYMHKY.

EdbekTBHMM MeTOoOOM MPOdIiNnakTUKM eMOLIMHOMO BUIOPaHHA € PO3BUTOK
HaBWMYOK YMpaBniiHHA 4acoM. PauioHanbHe MfaHyBaHHA [O03BOMAE YHUKATU
NnepeBaHTaAaXXeHHA Ta PIBHOMIPHO pPO3MOoAindaTM HaBaHTaXXeHHS MpoTAroM OHS.
Ba)knMBO TaKOXX HABYMTMUCA BU3HAYATK NMpIiopUTETU Ta He 6paTn Ha cebe HagMipHY
KinbKicTb 060B'A3KiB.

3HaA4YHY POSib Yy MiATPUMLI MCUXIYHOFO 300POB'A BiAirpatoTb couianbHi
KOHTaKTW. CnifikyBaHHA 3 OPY3MU, POOUHOIO Ta OAHOOYMLUSMW [OoromMarae
OTpPUMaTU eMOLiMHY NIATPUMKY Ta 3HM3UTU PiBEHb cTpecy. JlloanHa, 9Ka Mae€
MOXMBICTb BIOKPUTO OOGroBoptoBaTM CBOI MepexXmBaHHA, 3Ha4YyHO nerwe
CMNPaBNAETbCS 3 TPYOHOLLAMM Ta NCUXONOTNIYHMMM HAaBaHTAXXEHHAMM.

Y BMNagkKax, KON CUMMNTOMU EMOLLIMHOIO BUIOPaHHSA CTatoTb BUPAXKEHVMU Ta
MOYMHAIOTb CYTTEBO BMIMBATM Ha SGKIiCTb XXWUTTH, HeobxigHO 3BepTaTmca 3a
npodecinHoo pgonomMoroto. KoHcynbTauii ncuxonora abo ncuxoTepanesBTa
[03BONATb BUABUTU MPUUYMHM BUCHAXXEHHSA Ta po3pobuTn ePeKTUBHI cTpaTerii
nogonaHHa cTpecy. CBoe4dacHa MNCUMXOMOoriYHa niaTprMKa Moxke 3anobirtm
PO3BUTKY Binbll CEPMO3HUX NMCUXIYHUX PO3MaaiB.

OTKe, eMoliMHe BWUIropaHHA € OfHIE 3 HaMaKTyanbHIlIMX npobnem
MeHTaNbHOro 340pPpO0B'A Cy4yacHoi Monoai. BoHO BMHMKAE BHACNIQOK TpWBanIoro
CTpecy, HagMIPHOro HaBaHTAXXEHHA Ta HeOOCTaTHbOro BiAMO4YMHKY. CBOEYacHe
BUABMEHHA CUMMTOMIB, AOOTPMMAHHA 300POBOM0 CMocoby »XUTTH, PO3BUTOK
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HaBMYOK camMoperynsauii Ta 3BepHeHHAa no npodecinHy OonomMory O03BONATb
edeKTMBHO 3amnobiraTm Po3BUTKY LbOro cTaHy. PopMyBaHHA KynbTypu TypboTun
MPOo NcKUxiyHe 300POB’'a € BaXKTMBOK YMOBOK MNAPMOHIMHOIO PO3BUTKY OCOBUCTOCTI
Ta NigBULLEHHSA AKOCTI XXUTTA MOJIOO0Ir0O MOKOMIHHA.
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[2]

[3]

[4]

[5]

[6]
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BrNJinB KCEHOBIOTUKIB HA BIOXIMIYHI MPOLECHU
B OPIrAHI3MI

Tpiwyk Codia BitaniiBHa!, LLepcTiokoBa Kipa IOpiiBHa?,
XonTta Hapia CrenaHiBHa®

1. 3006yBay BMLLOI OCBITU MEOMYHOIO GaKybTeETY
1BaHO-DPaHKIBCbKMLT HALIIOHATbHUK MEANYHML yHIBEpCUTeT, YKPAIHA

2. 3000yBay BMLLOI OCBITU MeOMUYHOro GaKynbTeTy
1BaHO-DPaHKIBCbKMLT HALIIOHATbHUK MEANYHML yHIBEpcUTeT, YKPAIHA

3. KaHO. 6ion. HayK, oueHT, AoLUeHT kadegpw 6ionoriyHoi Ta MegudHoi XiMmii
IBaHO-DPaHKIBCLKUK HALIIOHATbHMV MenuYHmMl yHiBepcuteT, VKPAIHA
ORCID ID 0009-0009-1350-2089

XiMiyHe 3abpyagHeHHa OOBKINMAA Ta WOOeHHMM 6araTOKOMMOHEHTHUIA MMB
XIMIYHUX pPeyYoBUH (KCEHOBIOTUKIB) Ha OPraHi3aM NMIOOMHKM BBaXKatoTbCA OOHIED 3
HaMcepMo3HilMX npobnemM cydacHoi Tokcukosnorii. CnoBo «KCEHOBIOTUK» (3
rpeubKoro “xenos” — dyxkopigHu Ta “bios” — XXUTTA) OXOMAE AyXKe LLMNPOKUM
CMNEKTP PEYOBUH: MECTULMAM, BaXKKi MeTanM Ta ix Coni, MPOMUCIOBI PO3YMHHMKW,
dapMauUeBTUYHI npenapaty, Towo. [NaHi pPevYoBUHM He € TMIaCTUYHOK 4K
eHepPreTMYHOK YaCcTUHOK MeTaboniaMy OAMHUN, ane y BeNUKMX KiTbKOCTAX BOHM
3MIiHIOIOTb BiOXIMiUHI MpoLecK opraHiamy. KceHoBIOTUKM BMNIMBAOTb Mal»Ke Ha BCi
CUCTEMU: HEPBOBY, CEPLLEBO-CYOAMHHY, BUOINbHY, PENPOOAYKTVMBHY Ta iHWI. BoHM
CTBOPIOKOTb MOTYXKHMM OKCUOATUBHMI CTPEC — aKTUBYIOTb MEPOKMNCHE OKUCHEHHSA
ninigis (MOJ1), BUKAMKAOTb MPUIHIYEHHS NyTAaTIOHOBOI CUCTEMM Ta MOpPYLUEHHA
CTPYKTYPHO-METAaboNiUHMX BMACTUBOCTEN LIMTOMMNA3MaTUYHUX MeMbpaH, a omke
YLIKOOXKYOTb KNiTUHM [1, 2]. CydacHi ririeHidyHi ctTaHoapTy 6a3yoTbca Ha BU3HAUYEHHI
iHOMBIOYyanbHOI Oii KCeHOBIOTUKIB 6e3 BpaxyBaHHS iX KOMOIHOBAHMX peaKLin, Lo
CTBOPIOE MPOranmMHy MK CUCTEMOK HOPMYBaHHA Ta peanbHUM PU3MKOM AO14
300pOB'a HAaceNeHHs4.

MeTa: Ha OCHOBI KPUTWMYHOIO aHanily HaykKoOBWX OyKepesl cucteMaTtmnlyBaTu
MeXaHi3MM BMNMBY KCEHOBIOTUKIB Ha BioxiMiuHi nMpouecs B opraHi3Mi NOOMHN,
y3aranbHWUTK CydacHi AaHi Woao npobnemMm KoMGiHOBAHOMO BMNIMBY iX MasiMx 403, a
TaKOXX BU3HAYUTU aKTyanbHi METOAM OLIHIOBAHHS M KOPEKLLii TaKoro BMAMBY.
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Pe3synbraTtn. KCeHOBIOTUKM € Ay)Ke PI3HOMaHITHUMMKM 33 CBOEKD XiMIYHOIO
NPUPOOOHD, MOXOAXKEHHAM Ta KI1TAaCOM CMOSYK. 33 OCHOBHUMM FpynaMm iX moginatoTb
Ha TaKi rpynu: NPOMKMCIOBI XiMIKaTK (FrafloreHOBMICHI PO3YMHHMKIK), BaXKKi MeTanm
(cBMHeUb, KaaMmiv, pPTyTb), MOMAILUMKAIYHI apoMaTUYHI BYMMeBOAOHI, mecTtumau,
eHOOKPUHHI aun3panTtopun (bicheHon A, dtanaTtn, 6ideHinum), Oeaki nikapcbki
npenapaTn Ta Xxap4yoBi 40BaBKM, WO 3aCTOCOBYIOTbCSA Yy HedizionoriyHmx gosax abo
Oy>Ke OOBIrMi 4ac, a TakKoXX MIKOTOKCUHM (adNaTOKCUMH, OXPaTOKCUH A). BignoBiaHo
00 uiei knacmdikalii, KOXXHa 3 UMX TPy XapaKTepM3yeTbCH MEBHMM MEXaHI3MOM
TOKCMYHOCTI, @ Ha KNITUMHHOMY PiBHI fii ix edeKTn YacTo nepeTtmHatoTbes [1, 3]. Lnaxm
HaOXOOXKeHHS KCeHOGIOTUKIB B OPraHi3aM 4acTo BKM3Ha4YaltoTb LWBMAKICTb iX
abcopbuii. IHranauiMHKUM WNax - HaWnerwum Ta HanwBUALWWKM  crnocib
MoTpannaHHA TOKCUHIB 4Yepe3 opraHy AOuxaHHa ©6e3nocepedHbo 3 /flereHb B
KPOBOTIK. TaKMM crocoboM MoTpaniatoTb NeTKI OpraHiyHi CNonyKu, MpoMMUCOoBI
rasy, BMMapwW nectmumaiB. MNMepopanbHO MOTPanNIATb Xap4yoBi 3abpynHtoBaYi,
3aNMLWKM NEeCTUUMAIB Ha NPOAYKTax Xap4yyBaHHA, BaXKKi MeTasiln pa3oM 3 MUTHOO
BOOOW Ta hketo. [Micna moTpanagaHHA B OpraHiaM KCeHOOGIOTMKKM abcopbytoTbca B
KULWKIBHUKY. [TepKyTaHHUM WAAX XapaKTepPHMIN A9 XUPOPO3YMHHUX CNOMYK, LLO
nerko [ponatTb  WKipHUM  Gap'ep. HesanexHo Big WNGxy HaOXOmKeHHS,
KCEHOBIOTMKM  MicNa BCMOKTYBaHHA MNPAMYIOTb OO0  Me4YiHKKM, T[OMOBHOIO
OETOKCUKYOUYOro opraHy NoauvHKM, Oe nignaratoTb pisHMM BioTpaHchopMauiaMm.
BioTpaHcdopMaLia KCEHOBGIOTMKIB — LEe CYKYMHICTb €eH3MMaTUYHUX peakuin,
CAPAMOBAHMX Ha NigBULLEHHA riapodiNbHOCTI Mofiekyn AOas MnofierlweHHa ix
BMBEOEHHS 3 opraHiamy [3]. BoHa 34iMCHIOETbCA MepeBa)KHO B remaTtoumTax,
HUPKax, eniTenii KNWKIBHUKA i NoginaTmnca Ha 2 ¢asm: HECUHTETUYHY | CUHTETUYHY
(koH'torauimny). ®aza | (HecMHTEeTMYHA) BKOYAE peakKLii OKCUMHEeHHS, BioHOBIeHHA
Ta rigponisy, WO KaTanisyTbCa eH3MMaMM MIKPOCOManbHOI MOHOOKCMIEHA3HOI
cUCTeEMU, Oe LUeHTpanbHMM KOMMOHEHTOM Oyae umtoxpoM P450 (CYP450). Ui
peakLii BBOOATb HOBi GYHKLIOHaNbHI rpynu y Monekyny KceHobioTuKa. MpoaykTn
nepLoi ¢a3m CTaloTb PeaKLiMHO3OaTHUMK i e BiNbll TOKCUYHUMK, HiXX BUXiOHA
pedyoBMHaA. Tak DOPMYIOTbCA pPeaKTUBHI MeTaboniTW, 34aTHi OO0 KOBASIeHTHOro
3B'A3Ky 3 6inkamum Ta JHK. Lle neXXnTb B OCHOBi LIUTOTOKCMYHOTO Ta MyTareHHoro
BNAMBY KceHoBioTWKiB. @asa |l (cUMHTeTUuHa/koH'lorauivHa) nepenbadae
MPUEQHAHHA 00 aKTWMBOBaHUX MeTaboniTiB eHOOreHHMX MONAPHUMX MOMNEeKyn
(FNOKYPOHOBa KMCNOTa, cynbdaTHI rpynun, ryTaTioH, MiUMH, TOWO). YTBOPEHI
KOH'IOFAHTM € MeHLl TOKCUYHUMMK | gobpe BMBOOATbCA 3 cedyeto abo »KOBYIO.
MyTaTiOHOBa CUCTEMa HenTpanisye peakTMBHI MeTabonit Ta € cybcTpaToM ang
rAyTaTIOHMNEePOKCKMOa3mn, Wo 3HelwKomKye npoayktn MNOJ1. OCHOBOK CUMHEpPriYyHOoI
TOKCUYHOCTI KCEHOBIOTUKIB € iX KOHKYypeHLUia 3a oaHi M Ti caMi eH3UMaATUYHI
CUCTEMU, @ TAKOXK BMSIMB KOMBIHOBAHOMO XiMiYHOIO HaBaHTa)XeHHd. Take HagMipHe
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HaBaHTaXXeHHA 3HMKYE edeKTMBHICTb OioTpaHchopMalii TpboMa OCHOBHUMU
crnocob6amMm: KoHKypeHLUia 3 i3opopomM CYP4A50; BUCHaXeHHSA Myry BigHOB/IEHOTrO
rnyTaTioHy (GSH), Wo ycyBa€ 3axUCT KNITUH Bio MeTaboniTiB nepLuoi da3su; npame
MPUrHiYeHHa cynepokcmaancmMyTasm (SOD), kaTanasm Ta iHWMX aHTUOKCUOAHTHUX
eH3UMIB [3, 4]. IHOYKLIA OKCUMAATUBHOIO CTPECY € HAMMOLLMNPEHILLIMM MEXAHI3MOM,
yepes AKMN KCEHOBIOTMKM 3LINCHIOKTb CBOKO TOKCMYHY Aito. 30KpeMa, HaaMipHe
YTBOPEHHSA aKTUMBHUX GOopM KuMcHo (ADK), a came: CynepoOKCMOHOro aHIOH-
pagvkana, TFiOpPOKCUMNbHOIMO padukania Ta nepekucy BogHto (H20,), iHiuitoe
aBToOKaTaniTMuHMM kKackag [OJ1, wo cknagaetbca 3 Kinbkox ¢a3: iHigiauia -
YTBOPEHHS NiNigHUX paguvKaniB » HaKoMmMyeHHa ManioHoOBOro Adianbaeriay (MOA) Ta
4-rinpoKCcn-2-HoHeHanw [4]. MOA € 3aranbHOBM3HAHUM BIOXIMIYUHMM MOKa3HMKOM
wewmakocTi MOJI. KceHOBIOTUKM MPUTrHIYytoTb €H3MMaTUYHI Ta HeeH3MMaTUYHI
(BiTaMiHM E Ta C, B-KapoTuH) GOPMM aHTUOKCMAOAHTIB. [Mepwnm edekToM byae
3HUMXKEHHSA PiBHA BiAHOBMEHOro rMyTaTioHY. HakonnyeHHa NpoaykKTiB B 6ininigHoMy
Lapi 3MiHIOE CTYMiHb MPOHMKHEHHA MeMbpaHK Ta il MOLLKOAXKEHHA. KCeHOBIOTMKM
TOKCUMYHO [LitoTb Ha OpraHM 3 IHTEHCMBHWMM KPOBOMOCTAYaHHAM Ta BMCOKOO
€H3MMATUYHOK aKTUBHICTIO, TOMY OCHOBHUMMKM OpraHaMm-MillEHAMMN € HUPKU Ta
nediHka. BOHW YMHATb K MPSAMUMN LMTOTOKCMUYHKMIM, TaK | onocepeakoBaHMM BMAMMB
Ha CYOMHW HUPOK | CTPYKTYPU HeDPOHIB, O NPOABAAETbCA 4Yepes ileMito Ta
CUCTEMHI po3nagn. [lowkodgykeHHs 6a3anbHOi MeMbpaHM Ta MNoAouUUTIB
NMPEPU3BOAMTbL OO MOPYLUEHHA roMepyndapHoi  &inbrpauii, wo 6ioxiMiyHo
MPOSABASETLCA 3POCTAaHHAM PIBHIB CEYOBMHU M KpeaTUMHIHY B MAa3Mi KpoBi —
MapKepiB HUPKOBOI HeOOCTaTHOCTI. Y nediHui BioOyBaceTbca OCHOBHWM eTan
b6ioTpaHchopmMalii (Paza | Ta Paza ), wWo pobutb renatoumUTn HaMBINbLL
BPA3NMBMMM OO0 [AOii  PeaKTUBHUX MPOMIKHUX MeTaboniTiB.  YLIKOOXKEHHS
renaTounTiB BigOyBaeTbCa uYepe3 KOBalleHTHe 3B'd3yBaHHA enekTpodinbHUX
MeTaboniTiB (Hanpwkiag, TPUXTOPMETUNBbHOIO paavKana) 3 MakKpoMoseKynamMm
KNITUHW. Lle 3anycKae kackag NaTonoridyHmMx peakuin: 610KyBaHHA CUHTe3Y BiNnKiB Ta
EH3MMIB, IHOYKLLIO anonTo3y abo HeKPOo3y renaToLUuTIB Yepe3 BUXig LMTOXPOMY C 3
MiTOXOHOPIW, TNMOOKI MNopyLleHHa finigHoro o6MiHy, Wo MopdONoriyHo
NPOSBNAETLCA AK XXMPOBa ANCTPODIA NediHKK (CTeaTos). JlinigHMM Gillap KNITUHHKX
MeMbpaH € NepLlok JiHIEK B3aEMOfii MiXK KCEHOBIOTUMKOM Ta KNiTUHot. Bnime
TOKCUYHUX PEYOBMH, 30KpemMa BTOPUHHUX MeTaboniTiB Ta MPOMUCIOBUX
MOMIOTAHTIB, CYMNPOBOOYKYETbCA akTMBalicto npouecisa [OJ1. KceHobioTUKM
3MiHIOKOTb NiNigHI NPOdini TKaHMH, BiAOYyBaETbCH 3MEHLLIEHHS YaCTKU CTPYKTYPHUX
docdoninigis (pochatTmamnxoniny, docdaTnagmnetTaHonamiHy) i HaKOMMUYEHHS
BIIbHUX YXUPHUX KUCNOT Ta XxonectepuHy. Lle 3HWMKyE NAUHHICTE MeMb6paH,
nopyllye poboTy IOHHMX KaHaniB Ta eH3MMIB, 3B'A3aHUX 3 MeMbOpaHolo.
HakomunuyeHHs TokcuMuHKMx npoaykTiea [MOJT (MOA, 4-rigpoKCcum-2-HOHEHanNo)
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CTBOpPIOE €edeKT 3aMKHEHOro KofMa, MNOCUIIKYM  OKUCHIOBANIbHUMW  CTpecC i
Npv3BO4AYM OO0 WBWMAOKOMO 3HWMMXKEHHA adanTWMBHOIMO Ta pereHepaTopHOro
MoTeHLUiany opraHiamy [3, 4]. ICTOpUYHO OocniaHUKKM GOKyCyBanmca Ha BUBYEHHI
roCTpuX edPeKTiB OKPEMMX PEUYOBUMH Y BUMCOKMX Oo3ax. OgHaK y peanibHMX YMOBax
cyYacHa MogMHa WoOHA CTUKAETbCA 3 A€ CKMaAHWX CyMillen KCeHOoBIOTUKIB Yy
PEXUMI TPUBANOro CyOBTOKCUYHOIO BMAMBY. LOCMIAXKEHHS, WO MOAEMOTb Lew
Npodinb, BioobparkatoTb HOBITHIO KOHLLEMLitO «CMMYNAL,ii peanbHOro pusmky» (Real-
Life Risk Simulation, RLRS). BoHM goBoaOUTb, WO OLiHKa 6e3nekn KCeHobIoTuKIB
MOOAMHLI HEeOOOUIHKE peanbHy 3arpo3ly Anaa 300pOoB'a  HaceneHHsa. [pu
O HOYACHOMY HAOXOMKEHHI KiNTbKOX KCEHOBIOTMKIB IXHA B3aEMO/ia PO3BMBAETLCA
33 HACTyMHUMKM MexaHiaMamMu: 1. ADUTUBHUIN edeKT — BIOXIMIUHMIA BMIMB CyMiLli
OOPIBHIOE CyMi edeKTIB ii OKPEMMX KOMMOHEHTIB, XapaKTepHUI A9 PEUYOBMH, LLO
MaloTb CMiNIbHUM MeXaHi3M Aaii (Hanpuknag, CyMil pisHUx dochdopopraHivyHmMX
nectnumnais). 2. CuHepriaM (NoTeHLUiloBaHHA) — HaMHebe3neuHilWwmm, 3aranbHM1iM
edeKT 3HaUYHO NepeBULLYE CYMY ePeKTIB OKPEMUX KOMMOHEHTIB (HanpuKiag, CyMill
EHOOKPUHHMX OM3panTopiB Ta repbiumay y Manmx go3ax BUKIMKAE 3HaAUHI edeKTH,
PI3KO IHOYKYOUYM OKCUOATUMBHUI CTPEC Ta MOLYNOKYM Oit0 eHOOMreHHUX TOPMOHIB
yepe3 KOHKypeHLUito 3a peuentopwu). 3. AHTAroHi3M — B3aEMHe MocnabneHHa
TOKCUYHOI Aii (Hanpwuknan, KOHKYPEHLIa MeTaniB-aHTAroHICTiB LMHKY | Midi 3a
TPaHCMOPTHI 6iNkK). Cy4acHi ririeHiyHi HopMaTUBKM CMpatoTbes Ha MoHATTA NOAEL
(No Observed Adverse Effect Level) — MakcMManbHOI 003U, WO HEe BUKIMKAE
CMOCTEPEXYBaAHUX LWIKIOANMBUX edeKTiB. [poTe Le NMOHATTA MaE 0bMeXeHHa npwu
MOMIKOMMOHEHTHOMY BM/MBI. MexaHi3aMU Aii KCeHOBIOTUKIB Yy TakKUX HagManmx
[J03ax HaMKpalle OMuUCYKTbCa 4Yepe3 KOHLUEMLUIito «TOKCUKOMOMYHMX LUAAXiB»
(Adverse Outcome Pathways): HaBiTb He3HayHe BTPYyYaHHA B TOHKI i3ionoriyHi
npouecun (Hanpwknaa, 3B8'd3yBaHHA 3 A0epHUMKM pelenTopaMm) iHiLitoe Kackan
MOMeKYASAPHMX NoaiN, AKMIM 3 HaCOM MPU3BOOAUTb OO0 HECNPUATAMBUMX edeKTiB AN
300POB’'A Ha PpPIiBHI ULiNOro opraHiaMy. TpaguuinHi MapKepu TOKCUYHOCTI
(MopdonoridyHi aMiHM opraHiB, 6a30Bi GiOXiIMIUHI MOKA3HUKKM KPOBI) € ePeKTUBHUMM
e npu rocTpUx i BUCOKMX Ao3ax. Tofdi 9K nMpu TpMBanoMy HU3bKOLO30BOMY
BMNAMBI  KpawMMK i YyTNMBILLKMMUKU  BioMapKepaMM  BUCTYMatoTb  iHOEKCU
OKMCHIOBaNbHOro crpecy (piBeHb ADK), NopyLLeHUMN reMOCUHTE3 (HaKoMMYeHHS
nopdipuMHIB) Ta ekcrnpecia cneundiyHmx cTpecoBux 6inkiB (Hanpuknag, 6inkie
TEMNOBOro LWOKY). 19 ageKBaTHOMO OLiHIOBAaHHSA MOMIKOMMOHEHTHOI TOKCMYHOCTI
HayKa BMKOPUCTOBYE PaHHIi (OOKMiHIUHI) 6ioMapKepu: KoHUeHTpaLito MOA, piBeHb
BioHOBNeHoro rnyTaTioHy (GSH), 3MiHa aKTMBHOCTI aHTUMOKCUOAHTHUX E€H3UMIB
(kaTanasa, SOD) Ta MapKepw OpPraHHOIo YLIKOOXEHHS: A9 HUPOK — PiBHI BiTbHOMO
KpeaTMHiIHY Ta CeYOBWHW;, ONS MNediHKM — TpaHcamiHasm (AJ1T, ACT) Ta ramma-
rnyTaminTpaHcnenTtmgasa ([TT) [2, 4, 5].
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BUCHOBKW. KCEHOBIOTUKM MMMOOKO MOPYLLYIOTb KNOYOoBI BioxiMiuHI npoLuechH
B OpraHi3Mmi yepes iHiuiauito NepekncHoro okMcHeHHsa ninigis (MOJ1), KputndHe
BMCHa)eHHA aHTMOKCUOAHTHOIO 3axucTy (0cobMBO  MyTATIOHOBOI  MAHKM),
MOLUKOOXEHHS NiniaHoro Gilapy KNITMHHMX MeMbpaH i, 9K HAacNiooK, Aerpagadlito
dYHKLIM opraHiB-MilleHen (Hacamnepen neYyiHkM Ta HMPOoK). KoMBiHoOBaHMM BNNVB
KCEHOBIOTMKIB Yy CYBTOKCMYHMX ManMx [03ax CTaHOBUTb MPUXOBaHy, ane
MaclTabHy 3arpo3ly 4epe3 MOX/IMBICTb HenepenbadyBaHOro CUHepriaMy Ta
edekTy cymauii. Cy4dacHi niaxogn 00 MOHITOPUHIY 300PO0B'A, 30KpeMa KOHLLenL,is
cumynauii peanbHoro pusunky (RLRS) Ta BMKOPUCTaHHSA 4YyTnMBUX GioMapkepis
(MOKa3HMKM  OKCMOATMBHOIO CTpecy Ta CTpecoBux 6OINKiB), € HawmbinbLu
NepCcneKTMBHUMM Ta JOCTOBIPHUMM IHCTPYMEHTAaMKM A9 NofanblUMX HAYKOBKMX Ta
KNiHIYHMX OOCIOXKEHb.

BaknmBo € po3pobKa Ta BNPOBAOXKEHHA KOMMNEKCHMX MPODINaKTUYHUX i
TepaneBTUYHUX 3axOo4iB AON9 3MEHLWEHHA HacnigkiB  XpPOHIYHOro BMAMBY
KCeHOBIOTMKIB.

CNMUCOK BUKOPUCTAHUX OXKEPEJ:

[11 Vardakas P. et al. (2022). A Mixture of Endocrine Disruptors and Roundup Induce
Oxidative Stress in Rabbit Liver Under Low-Dose Regimen. 7oxics. 10(4):190. Buny4yeHo
3: https:/Mww.mdpi.com/2305-6304/10/4/190.

[2] Khopta N.S., Romaniuk A.L., Nechitajlo L.J. & Ersteniuk A.M. (2025). Metabolic processes
in the body and bones of experimental animals under conditions of exposure by
cadmium and nitrite ions. Bio/ Tvarin: 27(1)15-20. DOI: 10.15407/animbiol27.01.015.
BunydeHo 3: https://doi.org/10.15407/animbiol27.01.015

[3] Mahanayak B. (2024). Biotransformation reactions of xenobiotics: mechanisms and
implications. World J Biol Pharm Health Sci. BunydyeHo 3:
https://ijtmrph.org/index.php/ijtmrph/index

[4] Tamal B. (2024). Xenobiotic Metabolism: Mechanisms and Implications for Drug
Metabolismm and Toxicology. J Cell Mol Pharmacol 8. 244, Vol 8(5). DOI:
10.4172/jcmp.1000244

[5] Omyxanbcbka €.6. & HpoweHko T.4. (2022). KopwuryBanbHa Aig mentuay Ha CcTaH
AHTUMOKCWOAHTHOI CUCTEMU B LUYPIB, YPKEHMX PAyHOAMNOM i BaXXKMMU MeTanamu.
MenuyHa Ta KIiHIYHE XimMiF. 24(2):68-74. DOI 10.11603/mcch.2410-681X.2022.i2.13208.
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1. 3106yBayY BULLOI OCBITWM CTOMaTONOTIYHOIO daKynbTeTy
[1PUBATHUKT BULLIMET HABYE/IbHUV 3aK/1a0 «KUIBCbKME MeauyHuii yHiBepcuteTs, YKPAIHA
ORCID ID: 0009-0000-5091-6816

2. nokTop dinocodii, noueHT Kadenpmn dizionorii, MegmuHoi Gionorii Ta 6ionoriyHoi PisnkM
[1PUBATHUKT BULLIMET HABYE/IbHUV 3aK/1a0 «KUIBCbKMK MeauyHui yHiBepcuters, YKPAIHA
ORCID ID: 0000-0002-2411-653X

3. cTapwmnii BUKknNagad kadbenpw ¢isionorii, MegmnuHoi 6ionorii Ta 6ionoriyHoi ¢isnkm
[1PUBaTHUK BULLIMYT HABYE/IbHUV 3aK/1a4 «KUIBCbKML MEAMYHMI yHIBepcuTeT», YKPAIHA
ORCID ID: 0009-0002-9317-4802

AHoTayia. YV cTatri y3ara/ibHeHO Cy4YacH! HayKOBI AaHl 1040 FeHETUYHUX [ MOTEKYIAPHMX
MEXaHI3MIB OPMYBAHHA HEAKOMIIEKTHMX 3Y6iB K aHOMasIii Ki/flbKOCTI 3y6iB, 3yMOB/I€HOI
MIOPYILLIEHHAM  eMOPIOHA/IbHOrO  OAOHTOreHe3y, aTtosloffYHOK  aKTUBALliEr0  3YO6HOI
M/ICTUHKM Ta 3MIHOKO er1iTes1/a/IbHO-ME3eHXIMaslbHUX B3aEMOAIM. Ha OCHOBI aHaIiTM4YHOro
ornigay rny6rnikauivi 2020-2025 pOKIB 0XapaKTepru30BaHO POJIb CUIHAaIbHUX L/1axiB WNT/B-
catenin, SHH, BMP, FGF ta EDA y perysiauii nposigepaLyi mopporeHesy vi anpepeHLjialli
TKaHMH 3y6HOro 3a4atka. OcobrimBY yBary rpuaiieHo HaamipHivi aktusadii WNT/B-catenin-
CUrHasn3aLli, fKka 4Yepes HaKornudeHHa [-catenin 71a rnocuieHHS [1posiigpepatBHOI
AKTUBHOCTI  K/IITUH  3YOHOI  IM/IaCTUHKM — PO3I/ISAAETECH  AK  OAMH 3 [POBIAHMX
naroreHeTUYHUX MexaHI3MIB rirnepaoHTI. BU3Ha4YeHO 3HaYeHHS MyTaLivi | BapIiaHTIB reHiB
APC, RUNX2Z, AXINZ, LRP5/6, WNTIOA, KIF7, FREMZ2 Ta riosiiMop@iamis microRNA y po3suTKy
CUHAPOMATIbHUX [ HECUHAPOMATbHUX POPM HAAKOMITIEKTHMX 3Y6IB. [1iAKPEC/IEHO KITIHIYHY
Ba)KJ/IMBICTb PaHHbOIO BUAB/IEHHS LIIE€I MATOIONMT], OCKI/IbKI MHOMMHHI HEAKOMIT/IEKTHI 3y61
MOXYTb  CBIQYUTU PO  CragKoBI CHUHAPOMY, 30Kpema CcuHapomMm [apaHepa |
KIIEUAOKPAaHIaIbHa AMCriiaszia . Ob6rioyHTOBaHO, 1O MMOAA/bLIE BUBYEHHS MOICKY/ISPHO-
FeHEeTUYHUX MapPKepIB rNepLaoOHTIi CAPUATHUME BOOCKOHA/IEHHIO PaHHbOI 4IarHOCTUKY,
r1POrHO3YBaHHS OPTOAOHTUYHMX YCKIGAHEHb, MEPCOHA/TI30BaHOO /1iKyBaHHS T3 PO3BUTKY
pereHeparnBHoOi CTOMaTos10r7i.
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BcTtyn. HagkoMnnekTHi 3y6bus HanexaTb OO0 aHOManil KinbKOCTi 3y6iB Ta
XapaKTepm3yoTbCA PO3BUTKOM A0AATKOBMX 3yOHUX OOAUHMLD Y TMMYACOBOMY abo
MOCTIMHOMY  MNpWKyci. [lowwnpeHicTb  naTofnorii, 3a OaHUMKU  CyYacCHUX
enigeMionoriyHmx gocnigXeHb, kKonmBaeTbcea Big 0,1% po 3,8% 3anexxHo Big
NonynauinHMx ocobnmMBOCTEN, CTaTi Ta BiKy NaLEHTIB. HanyacTile HaaKOMMIeKTHi
3ybuy nokanisytoTbca Yy GPOHTanNbHIM OiNAHLI BepXHboi LWwenenun, dopMytoydm
Me3iofeHC, OHaK MOXYTb BUABNATUCA B OyAb-AKMX CermMeHTax 3yOHWX panis.
BaxknmBicTb Mpob6rieMn BU3HAYAETbCA BMCOKOK 4YacCTOTOK OPTOOOHTUYHMX
yCKNagHeHb, 3aTPMMKOO MPOopPIi3yBaHHA MOCTIMHUX 3y6iB, PO3BUTKOM peTeHLUii,
auvcTonii, pe3opbuii KopeHiB cycioHix 3y6iB Ta MopylleHHAM YHKLiOHaNnbHOI
okto3ii [1-20].

Cy4yacHi ysaBneHHA Mpo eTionoriko HagKOMMMEKTHMX 3y6iB 3HAYHO MIpOoto
6a3yloTbCcad  Ha  KOHUenuii nopyleHHA eMO6pioHanbHOro  OOOHTOreHesy.
dopMyBaHHA 3y6iB € HaO3BMYAMHO CKMNAOHWMM MPOLLECOM, AKUM pPerytoeTbCsa
B3aemMopieto enitenianbHUX Ta Me3eHXiManbHUX KITITUH MNif, KOHTPOMEM YNCNEHHMX
CUTHaNbHMX MONeKys, GaKTOpIiB TPAHCKPUMLUIi Ta FeHEeTUYHUX perynatopis. Ha
paHHiIX eTamax emMbpioreHe3ly came 3yb6Ha MNAacTUMHKaA BUWCTYMAE K/IHOYOBUM
LLIeHTPOM iHilialii po3BUTKY 3yOHMX 3a4aTKiB. [TopyLLUeHHA KOHTPOMo Nponidepadii
KNiTUH 3yBOHOI NNAaCTUHKKM MOXKe MPU3BOANTU 00 GOPMYBAHHA 0OOATKOBMX 3yOHMX
cTpykTYyp [5,7,11,19].

MPOTAroM OCTaHHIX POKIB 3HAUYHMW NpOorpec y ranysi MoNeKynapHOi FreHeTUKMN
J03BONMMB iAeHTUDIKYBATU HU3KY CUMHaANbHUX LWNGXiB, WO 6epyTb y4yacTb Yy
perynauii po3BuTKy 3y6iB. Hambinblu BUBYeHUMM cepef Hux € WNT/B-catenin, SHH,
BMP ta FGF-curHanizauiga. CaMe nopylleHHS iXHbOoi KoopaMHallii po3rna0aeTbea 9K
OCHOBHWM MeXaHi3M PO3BUTKY HaOKOMMIEeKTHMX 3yb6iB. OcobnmBy yBary cy4acHi
OOCMIOHVMKM NpuainaioTe HaaMipHin aktmsauii WNT/B-catenin-curHanizauii, aka
CTUMYMIOE MaToNorivyHy nponidepauito KNiTUH 3yOHOI MMIacTUHKKM Ta iHilitoe
dopMyBaHHA 00OATKOBMX 3yOHUX 3a4aTKiB [2, 3, 4].

KpiM MoneKynsapHUX NopyLUEeHb, 3HAaYHY POSb BigirpatoTb CNagKOBi FEHETUYHI
dakTopn. HagkoMMNekTHi 3y6bM 4YacTo € CKNagoBOK CMadKOBUX CUHOPOMIB,
30KpeMa cumHapoMy [apaoHepa Ta KNemaoKpaHianbHa awmcnniasig . BogHodac
CYYaCHi reHeTUYHI OoCNiIOXEeHHS OEMOHCTPYIOTb HAaABHICTb OKPEMMX FEHETUYHMX
BapiaHTIB i MNMpW HecuHOpOManbHUX dopmMax. Y 3B'A3Ky 3 UMM nornmbneHe
BMBYEHHS reHeTUYHMX  Ta MOMEKYNMAPHMX MeXaHi3MiB dopMyBaHHS
HaOKOMMMNEeKTHUX 3yBiB Ma€ BaXkNMBe 3HAYEHHS ON9 PO3BUTKY MNepCcoHanizoBaHoi
CTOMAaTOMO i, PaHHbOI AiarHOCTUKKM Ta MPOrHO3yBaHHA aHOManin 3yboLllenenHoi
CUCTEMW.

MeTa gocnigKeHHsa: NpoaHanisyBaTh CydacHi HayKOBI JaHi LLoa0 reHETUYHMX
Ta MONEKYNAPHUX MeXaHi3MiB GopMyBaHHA HAOKOMIMIEKTHUX 3yOiB Ta BU3HAUYUTMU
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OCHOBHI CUIHaMbHI LWAGXM W reHeTUYHi $aKTopK, acouiMoBaHi 3 PO3BUTKOM
HaOKOMM/IEKTHMX 3yDiB.

MaTtepiann Ta Metoawn. [JocnioyKeHHa BMKOHaHO Yy dopMaTi aHaniTUYHOro
ornany cy4YacHoi HaykoBoi niTepatypu. Ona aHanisy BUKOPUCTOBYBanu nyonikauii,
iHOEeKCOBaHi B MiXXHapoOHMX HayKoMeTpuiHmMx 6a3ax PubMed, Scopus, Web of
Science Ta Google Scholar 3a nepion 2020-2025 pokiB. MowyK 30incHOBaN1 3a
KTIOYOBUMUK clioBaMu: “supernumerary teeth”, “hyperdontia”, “odontogenesis”,
“WNT signaling”, “APC gene”, “RUNX2", “molecular mechanisms”, “tooth
development”, “dental lamina”. [Jo ornagy BK/AOYanM cuUcTeMaTUYHI ornaam,
KMiHIYHI OOCNImKEHHSA, eKCnepuMeHTanbHi PoboTM Ta MOMEeKyNapHO-reHeTUYHI
OOCNIOXKeHHSA, MPUCBAYEHI MexaHi3MaM PO3BUTKY HAOKOMMIEKTHMX 3y6iB.

Pe3synbtatn pocnipxeHHa. PopMyBaHHA 3y6iB € pe3ynbTaToM CKagHoi
KoopaWHaLii CMrHaNbHUX KACcKaA4iB, AKi 3ab6e3meuytoTb MOCMIAOBHE MPOXOOXKEHHA
cTafiv iHiuiauii, nponidepadii, MopdoreHesy Ta AndepeHLiaLii TKaHUH 3yOHOro
3a4aTka. Y HOPMI KiNbKiCTb 3y6iB YXOPCTKO KOHTPOETLCA MOMNEKYNAPHUMM
MexaHiaMaMK, aKi obMexyloTb nponidepauito KNiTUH 3yOHOI MAacTUHKKM Micng
dopMyBaHHA di3i0oNOriYHOI  KiNbKOCTI 3yOHMX 3a4aTtkiB. OpHak MnopyLlleHHa
perynauii uMx npoueciB MOXXyTb MPU3BOAMTM OO MOBTOPHOI aKTuBaUii 3yOHOI
MACTUHKM Ta PO3BUTKY HAaAKOMMIEKTHMX 3y0iB.

OOHVM i3 UEeHTpalbHUX MEeXaHi3MIB OOOHTOreHe3y € CUrHalbHUMW LWIax
WNT/B-catenin. BiH 6epe yyacTb y perynsuii nponidepalii, audbepeHuialii Ta
BUXKMBAHHSA KMITUH 3y6HOro enitenito. Y ¢isionoriyHmx yMoBax piBeHb aKTUBHOCTI
B-catenin CcyBOPO KOHTPOMOETLCA AerpagauimHUM KOMMNEKCOM, 00 CKIaay SKoro
BXxoauTb 6inok APC. Mpu myTauiax APC abo iHLWKMX KOMMOHEHTaX CUrHalbHOro
Kackafy BioOyBa€eTbCA HaKOMMUYeHHs B-catenin y LmMTona3Mmi Ta ii TpaHcokauia oo
aapPa, Wo NpuU3BOaAUTb A0 aKTUBALLi TpaHCKpUMLUIi reHiB mnponidepauii. Y pe3ynbtaTi
BUHMKAE MNATONMOTNiYHa TiNepaKTUBHICTb 3yOHOI MMacTUHKKM Ta GOopMyBaHHA
000aTKOBUX 3yOHMX 3a4aTKiB.

Cy4acHi eKkcnepuvMeHTanbHi OOCAIMKEHHS NIATBEPOyKYHOTb, WO HagMipHa
akTmBaLuia WNT-curHanisauii 3gaTHa iHOyKyBaTM GopMyBaHHSA €KTOMIUHMX 3yOHMX
CTPYKTYP HaBiTb MNiCcN9 3aBepLUeHHS OCHOBHMX eTaniB ogoHToreHesy. Came ToMy
WNT/B-catenin BBaa€TbCd OOHUM i3 K/IIOYOBMX MATOreHEeTUUYHMX MexaHi3MiB
PO3BUTKY HaOKOMMIEeKTHUX 3ybiB.

BaknmBe 3Ha4YeHHS Yy PO3BUTKY 3y6iB MA€E TAKOX CUTHaNbHUM WNAFX Sonic
Hedgehog (SHH). SHH perynioe paHHi cTagii MopdoreHesy 3y6HOro 3adaTka,
KOHTPONOE NpofidepaLito KIiTUH eManeBoro opraHy Ta BM3HA4YaEe MPOCTOPOBY
opraHizauito TKaHWH 3yb6a. T[lopyweHHa SHH-curHanizauii acouitoeTbca 3
aHoManiaMm GopMU Ta KiNbKOCTi 3y6iB. EKCnepuMeHTanbHi Moaeni AeMOHCTPYHOTb,
Lo HaaMipHa ekcnpecia SHH Mo)ke cnpuatu YyTBOPEHHIO O0OaTKOBUX 3YOHMX
CTPYKTYP YHACNigoK MPO/IOHIOBAHOI aKTUBHOCTI 3yOHOI MMacTUHKW.
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He MeHLW Ba)XNMBUMK perynaropaMmn OOOHTOreHe3y € CUrHanbHi Kackagu
BMP Ta FGF. BMP-curHanisauia KOHTpontoe gmdepeHuialito ogoHTobNnacTiB,
dOPMyBaHHA [OeHTUMHY Ta MOPOdOreHeTMYHy opraHi3auito 3y6HOoro 3a4daTka.
HatoMmicTb dakTopum pocTty ciMenctBa FGF cTtumyntooTb nponidepauito KIiTUH
3yOHOI MMacTUHKKM Ta MNiATPUMMYIOTb eniTenianbHO-Me3eHXiManbHi  B3aeMofil.
MopyleHHa 6anaHcy Mk BMP- ta FGF-curHanizauieto Moxke npusBoauTv 00
naTonorivyHoi Nponidepadlii KNiTMH Ta PO3BUTKY HaAKOMMMEKTHMX 3y0iB.

OCTaHHIMMU pPOKaMU 3Ha4YHy YyBary nNpuaiNaTb reHeTUYHUM daKTopam
PO3BUTKY HAOKOMMNEKTHMX 3y6iB (Tabn.1). Hanbinblw BMBYeHUM € reH APC, MyTauii
AKOIO XapaKTepHi ana cnMHopoMy MapaHepa. Len cMHOPOM € BapiaHTOM CIMEMHOIO
aleHOMATO3HOro MOMINO3Y Ta CYMPOBOMKYETbCA PO3BUTKOM MHOMXWMHHUX OCTEOM,
MoniniB TOBCTOI KMLWKWM Ta HAAKOMMMEKTHMX 3ybiB. BcTaHoBNeHO, Wo APC BUKOHYE
OYyHKLUItO  HeratTuBHoro perynatopa WNT-curHanisauii, ToMy Moro MmyTtaLii
6e3nocepeoHbo  CMPUAKOTb  HAKOMUYeHHto  B-catenin  Ta  rinepakTuBauii
nponidepaTUBHUX NPOLECIB Y 3yOHIM MNacTUHLL.

Tabuysg 7
OCHOBHi reHM Ta CUrHanbHi WASXMU, acolinoBaHi 3 popMyBaHHAM
HAAKOMIJIEKTHUX 3y6iB

Fen/ MexaHI3M y4yacTi y .
. . . . . Kniouosli
CUrHaNbHUM BionoriyHa dpyHKLUiA ¢dopMyBaHHiI
. pxxepena
wnax HaAKOMMJIEKTHUX 3y6iB

MyTauii APC npmn3BoaaTb
[0 HaKoMunyeHHs B- Panyarat et al,,
catenin Ta rinepaktuBauii (2023 [5]

3y6HOI NNAacTUHKM

HeratmeHa perynauisa
APC WNT/B-catenin-
curHanisawii

NopyLweHHs

andepeHuiauii

Perynduia octeoreHesy Duman et al., 2021

RUNX2 Me3eHXiManbHUX KMITUH i
Ta ogoHTOreHesy [9]
dopMyBaHHA 0OOATKOBUX
3yBHMX 3a4aTKIB
. .. |HaoMipHa akTuBauis
KoHT b i i
. O. pon p?n bepau CTUMYIIOE YTBOPEHHS Khalaf et al.,, 2022
WNT/B-catenin  |[KniTWH 3y6HOI .
EKTOMIUHUX 3yOHMX [3]

MIaCTUHKA
CTPYKTYP

NopyLlweHHsa MpPOoCTOPOBOI

MopdoreHes 3y6Horo Takahashi et al.,

L L
S sauaTKa opraHisauii KNiTnH 2020 [19]
eManeBoro opraHy
L OucbanaHc BMP- .
o Takahash l.
BMP Angepenuiauis cUrHanizauii cnpuae axahasni et al,

ofoHTObBNACTIB 2020 [19]

aHoManiaM KinbKocTi 3y6iB
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lponosxxeHHa 1abs. 1

Fren/ MexaHi3M yyacTi y .
- . . . . Kniouvosi
CUrHaNbHUM BionoriyHa pyHKLUiA dpopMyBaHHI
. oXepena
nsax HAAKOMM/IEKTHUX 3y6iB
. . . r
Mponidepauia KAITUH pon0HrQBaHa Khalaf et al., 2022
FGF . CTUMYNALIA POCTY 3yOHMX
3y6HOI NNacTUHKKM . [3]
3a4aTKiB
AXIND Peryndauia gerpagauii B- |Oucperynauia WNT- Khalaf et al., 2022
catenin cuUrHanisauii [3]
KIF7 Perynauia SHH- Mo>kMBa y4acTb y Chainaphaphorn
cuUrHanisauii dopMyBaHHI Me3iogeHciB |et al., 2025 [12]
Po3BUTOK AcoLinoBaHWN i3
. . . Kantaputra et al,,
FREM2 KpaHiodaLlianbHMX Me3slogeHCcaMM Ta 2023 [14]
CTPYKTYP OOHTOMaMM
microRNA MocTTpaHCKpUMLinHa BnuB Ha ekcnpecito Yang et al,, 2020
polymorphisms |perynauida reHis reHiB ogoHTOreHesy [20]

CK/1aoeHOo aBTopaMu Ha OCHOBI aHas1i3y 1iTepatypHux axxepes [1-20]

[HWKMM BaxXNMBUM reHoM € RUNX2 - KAOUOBUM TRAHCKPUNUINHMN daKTop

ocTeoreHesy Ta poO3BUTKY 3ybollenenHoi cuctemun. MyTtauii RUNX2 acouitotoTbes 3
KNenooKpaHianbHa Auvcnnasia, ang Kol XapaKTepHi MHOXXWMHHI peTMHOBaHI Ta
HagkoMnekTHi 3ybu. RUNX2 6Gepe y4yacTb y perynauii gndepeHuiauii
Me3eHXiManbHMUX KNITUH Ta pPeMoAentoBaHHI KICTKOBOI TKaHWHKW, TOMY MOro
AVNCOYHKLIA MopyLLYE HOPMalbHUM PO3BUTOK 3yOHKMX 3a4aTKiB.

KpiMm APC Ta RUNX2, cydacHi reHeT14YHi oCcnigyKeHHa OeMOHCTPYOTb y4acTb
HU3KW HLWKWX FeHIB Y PO3BUTKY HAagKOMMMEKTHUX 3y6iB. 3okpeMa, AXIN2 perynioe
nerpapauito B-catenin, a WNTIOA € BaX[IMBMM KOMMOHEHTOM CUIHAaNbHOIO
Kackagy WNT. BapiaHTV UMX FeHIB MOXYTb 3MiHIOBATU aKTUBHICTb CUIHANbHUX
LINAxiB  OOOHTOreHesy Ta CrpuaTU PO3BUTKY aHOManin  KiNbKoOCTi  3y0biB.
NepcneKTMBHUM HaMNPAMKOM CYy4YaCHOI CTOMATOMOrMYHOI FEHETUKM € BUBYEHHSA
noniMop®iaMiB  reHiB-perynatopiB  eMOpioHanbHOro pPO3BUTKY, AKi  MOXYTb
BM3Ha4YaTU iHOMBIAYaNbHY CXUMbHICTb 00 PO3BUTKY HAOKOMMNEKTHUX 3y06iB.

HagokoMnnekTHi 3y6M 4acTo po3rngnatoTbCsa He Nule FK  i30M1bOBaHa
CTOMATOJIONYHA MaToMOorid, ane i 9K MOX/IMBUN MapKep CUCTEMHUX FEHETUUHMX
CUHOPOMIB (Tabn.2). BUaBneHHa MHOXUHHUX HAOKOMIMIEKTHUX 3y6iB noTpebye
KOMMMEKCHOro KiiHIKO-reHeTUYHOro OB6CTeXeHHa MauieHTIB N9 BUKIOYEHHSA
CMagKOBUX 3axBOplOBaHb. Y CydacHIM KAIHIYHIM NpakTUui Le Mae BaXuMBe

3HAaYeHHa ONg  PaHHbOI  AOiarHOCTMKKM  cumHOpoMy  [apaHepa,  OCKiNbKMU
CTOMATOMONIYHI MNPOSBU MOXYTb BUHMKATKU pPaHille 3a racTpOeHTepPOoriyHi
CUMMTOMM.
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Ta6mysa 2
CuHApoOMarnbHi Ta HecuHApPOoManbHi opMU HAAKOMMJIEKTHUX 3y6iB
dopmMa FeHeTN4YHa . .
.. KniHi4yHi oco6nuBocTi Hoxeperno
3axBOPIOBaHHA acouiauisa
MHOXUHHI Ha,EI,KOMI.'I}'IeKTHi Panyarat et al, 2023
CuHpgpoM MNapgHepa |APC 3y6u, ocTeOMU, MONINo3 [5]
KULIEYHMKA
KneWJ,OK.paHiaana RUNX2 PeTeHUisa 3y6iB,. MHOXUHHI Durnan et al, 2021 [9]
amncnnasisa HaOKOMMMIEKTHI 3y6u
. . H t al., 2022 [7];
HecunHgpomanbHa APC, KIF7, I301bOBaHi Me3iogeHcKn abo ua.e @ 7]
dopma FREM2 MHOXWHHI 3y6un Chainaphaphorn et
P Y al, 2025 [12]
HagkoMmnekTHi MopyLlieHHs
3y6um npwu PO3BUTKY OopnaTkoBi 3y6u B 30Hi Consolaro et al., 2021
PO3LWiNMHax ryébmi |[3y6Hoi PO3LLIMHMN [13]
nigHebiHHA MAACTUHKM

CK/184€HO aBTOpPamMu Ha OCHOBI aHasli3y JIITepatTypHux mxepern [1-20]

PO3BUTOK HaOKOMMIIEKTHUX 3y6iB

yCKnagHeHb (Tabn.3).

npmMsBoauTb [0

HU3KW  KJTIHIYHUX

Tabmya 3

OCHOBHI KJiHiYHi ycKNnagHeHHS HaAKOMM/IEKTHUX 3y6iB

YcknagHeHHs

MaToreHeTUYHUMN MeXaHi3M

KnidiuHi Hacnigku

PeTeHuia nocTinHMx
3y6iB

MexaHiyHa nepelwkoga
NpPopi3yBaHHIO

MopyLleHHs NPUKycy

OucTonia 3y6is

3MilLeHHsa 3yOHMX 3a4aTKiB

EcTeTnyHi Ta dyHKLIOHANbHI
NopyLIEeHHS

Pe30pbLisa kopeHiB

TWCK HagKOMMNEKTHOro 3yba

BTpaTa cTabinbHOCTI cycioHix
3y6iB

dopMyBaHHS KiCT

XpoHiyHa peTeHLiqa

[decTpyKuia KICTKOBOI TKAHUHW

CKynueHicTb 3y6iB

Haonmwok 3y6Hl/IX oOVnHMLUDb

OpTOOOHTMYHI aHOManii

3aTpuMKa
npopi3yBaHHA

MNopyLeHHa TpaeKkTopii
npopi3zyBaHHA

HeobxigHicTb XipypriyuHoro
BTPYyYaHHSA

Ck/1a4eHo aBTopamMu Ha OCHOBI aHasli3y /1iTepatypHux mxepes [1-20]

CyyYyacHi gocarHeHHa MonekynapHoi 6ionorii BioKpMBaloTb HOBI MepCcneKTUBM
Yy BMBYEHHI pereHepaTMBHOIo noTeHuiany 3yOHMxX TKaHWH. KOHTPOMb CUMHANbHMX
wnaxis WNT, SHH Ta BMP po3rnagaeTrbca 9K MOTEHUIMHUIM MexaHi3M GioiHxkeHepii
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3y6iB Yy MaMbByTHbOMY. TakKUM YMHOM, OOCHIOXKEHHA MONEKYNAPHUX MexaHi3MiB
PO3BUTKY HAOKOMMMIEKTHUX 3yOiB Ma€e He nuwe dyHOaMeHTanbHe, ane 1 3HadHe
MpPaKTM4YHe 3HaYeHHA 019 PO3BUTKY MepCcoHani3oBaHoi CTOMaToNOrii Ta TKAHWUHHOI
iHXXeHepii.

O6roBopeHHs. AHani3 Ccy4YacHWX HAYKOBMX [OAHUX CBiAYMTb MpPO Te, WO
POopMyBaHHA HAOKOMMNEKTHMX 3ybiB € pe3ynbTaToOM CKNagHoi B3aemMogii
reHeTUYHKMX, MONTEKYNAPHMX Ta eMBpioHaNnbHMX GaKTopiB. He3BaXkatoum Ha 3HaAYHY
KiNbKIiCTb JOCNIOXeHb, MaToreHe3 HaaKOMMNEeKTHMX 3y6iB 40Ci He MOYKe BBa)KaTMUCA
OCTaTOYHO BCTAHOBIEHMM, LLO 3yMOB/IEHO CKTAaAHICTIO MPOoLLeCciB OOOHTOreHesy Ta
6araTOKOMMOHEHTHICTIO CUTHaNbHKMX KAaCKaAiB, aKi 6epyTb y4acTb y PO3BUTKY 3y6iB
[1-20].

BiNblUiCTb CyYacHUX OOCMIOXKEeHb MiOTBEPOXKYIOTb MpPoBiaHy ponb WNT/B-
catenin-curHanizauii 'y po3BUTKY HaOKOMMNEKTHMX 3y6iB. CamMe HaaMipHa
aKTMBaALa LbOro  CUrHanmbHOroO  LIMAAXY  ACOLOETbCA 3 MaToO/IOrMYHOO
nponidepauiceto KNiTMH 3yOHOI MMAacTUHKKM Ta YTBOPEHHAM O0OaTKOBUX 3YOHMX
3a4aTKiB. BogHo4yac oKpeMi aBTOpWM MiOKPECOTb, WO i30/1bOBaHa aKTUBaLiA
WNT-kackagy He 3aBXOW € OOCTaTHbol yMoBoO ang  GopMyBaHHSA
HaOKOMMIIEKTHMX 3y6iB, OCKINIbKM MPOLIEC 3a51eXXUTb TaKOX Big B3aemofii 3 SHH-,
BMP- T1a FGF-curHanisauieto. e niatBepmye MynbTUOaAKTOPHUM XapaKTep
naTonorii.

BaknMBMM acCMeKTOM Cy4YaCHWMX [OOCNig)KeHb € BUBYEHHA TEHETUYHUX
BapiaHTIB, acouiMOBaHMX i3 HeCUMHOPOManbHMMM GOPMaAMM HAOKOMMMAEKTHUX
3yb6iB. HAKLIO paHille OCHOBHa YyBara npuainanaca cuHgpomMamM [lapgHepa Ta
KNnenooKpaHianbHa AuMcnnasia, TO CbOrogHi aKTMBHO [OOCHIOXKYIOTbCHA OKpeMi
MyTauii APC, AXIN2, WNTIOA Ta iHLWWX reHiB y nauieHTiB 6€3 CUCTeMHOI NMaTonorii.
Lle cBig4nTb MPO MOXNMBICTb iICHYBaHHSA iIHOMBIOYaNbHOT FEHETUYHOI CXUTBbHOCTI A0
PO3BUTKY HaOKOMMIEeKTHUX 3ybiB.

He MeHW BaXXNMBMUM € KNiHIYHE 3HAYeHHS pPaHHbOiI  OiarHOCTUKM
HaOKOMMIeKTHUX 3yb6iB. CBoOeYacHe BUABMNEHHA MHOXMHHUX HaOKOMMMIEKTHMX
3y6iB MO)xe OyTW BaXXIMBMM MAPKEPOM CMagKoBMX CUHAOPOMIB, OCOO/IMBO
CIMEMHOro afeHOMATO3HOro MOMINO3y. Y TaKMX BMMagKax CTOMATOMOr HEPIOKO CTaE
nepwnM  creLlianictoM, ¢9KMM  MOXe  3anigo3puTu  CUCTEMHE [eHeTUUHe
3aXBOPKOBAHHS.

Pa3oMm i3 TMM cy4yacHa nitTepaTypa AeMOHCTPYE HEeQOCTaTHIO KiNbKICTb BEMUKMX
6araToLEeHTPOBMX MONEKYNAPHO-FTEHETUYHUX  OOCIOXKEHD, MPUCBAYEHUX
HaOKOMMMEKTHUM 3y6aM. bBinblicTb HaaBHWMX pPOOIT 6a3lyeTbcad Ha OKpPeMUx
KNiHIYHMX BUNagkax abo eKcrnepuMeHTanbHUx Moaenax. Lle obMexxye MOXKNMBICTb
PopMYyBaHHSA €0MHOI KOHUEMLIi maToreHe3sy HagKOMMMEKTHUX 3y6iB Ta NoTpebye
nodanblUMX OOCNiOXeHb i3 BMKOPUCTAHHAM Cy4YaCHUX MeTodiB MeHOMHOro
CeKBeHYBaHHS{, TPAHCKPMMNTOMHOIO aHanily Ta 6ioiHpopMaTUKM.
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BucHoBkn. DOpMyBaHHA HAOKOMMNEKTHMX 3y6iB € MyNbTUPAKTOPHUM
MPOLECOM, Yy PO3BUTKY AKOIo MPOBIAHY POSb BidirpatoTb FreHETUYHI Ta MONEeKYNAPHi
MexaHi3MW. HanmBa)XIMBIWLMM MATOreHEeTUYHUM MexaHIi3MOM  TinepaoHTii €
HagMipHa aKTMBaLis curHanbHoro wngaxy WNT/B-catenin. FreHeTuuHi MyTauii APC,
RUNX2, AXIN2, WNTI0A, LRP5/6 Ta iHLWX perynaTopiB 00OHTOreHesy acoL,ilotoTbCs
3 PO3BUTKOM K CUHOPOMabHUX, TaK i HECUHAPOMaNbHUX GOPM HAOKOMMNEKTHUX
3y6iB. lMoganblie BMBYEHHA MOMEKYNAPHUX MexaHi3MiB OJOHTOreHesy Mae€e
BaXKNMBe 3HAYEeHHA 419 PaHHbOI A4iarHOCTUMKK, MPOrHO3yBaHHA Ta PO3POOKKM HOBUX
MeTofiB NiKyBaHHA aHOMari KiNbKOCTi 3y0iB.
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Introduction. The development of endoscopic surgery has become one of the
most significant achievements of modern medicine. Over the last decades,
minimally invasive techniques have largely replaced traditional open surgical
procedures in many clinical situations. Endoscopic interventions provide adequate
visualization of anatomical structures, allow precise surgical manipulation, and
minimize operative trauma [1]. These advantages contribute to faster recovery,
reduced postoperative pain, shorter hospital stays, and improved cosmetic
outcomes [2]. The continuous advancement of imaging systems, surgical
instruments, and energy devices has further expanded the indications for
endoscopic surgery in abdominal, thoracic, urological, and gynecological practice
[3].

Aim. To analyze the clinical advantages and current role of minimally invasive
endoscopic surgery in the treatment of abdominal diseases based on recent
scientific evidence.

Results. Endoscopic surgery has demonstrated significant benefits compared
with conventional open procedures in a wide range of surgical conditions [1,2]. One
of the primary advantages is the reduction of surgical trauma due to the use of
small incisions, which results in decreased tissue damage and a lower inflammatory
response [2].

Numerous studies have shown that patients undergoing laparoscopic
cholecystectomy experience significantly less postoperative pain, require lower
doses of analgesics, and achieve earlier mobilization compared with patients
treated by open cholecystectomy [4]. Hospitalization periods are also considerably
shorter, leading to reduced healthcare costs and improved patient satisfaction [4].

In  colorectal surgery, laparoscopic approaches have demonstrated
comparable oncological outcomes to open surgery while providing substantial
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perioperative benefits [5]. Research indicates reduced intraoperative blood loss,
lower rates of wound infections, decreased postoperative ileus, and earlier return of
bowel function in patients undergoing laparoscopic colorectal resections [5,6].
Furthermore, long-term survival rates and recurrence rates remain similar to those
observed after conventional surgery [5].

Endoscopic surgery has also transformed the management of
gastroesophageal reflux disease and hiatal hernias. Laparoscopic fundoplication
provides effective symptom control while minimizing postoperative discomfort
and shortening recovery periods [7]. Similar advantages have been reported in
bariatric surgery, where laparoscopic sleeve gastrectomy and gastric bypass
procedures are associated with lower complication rates and faster postoperative
rehabilitation [8].

The introduction of high-definition imaging, fluorescence-guided surgery,
and three-dimensional visualization systems has further enhanced surgical
precision [3]. Improved visualization allows surgeons to identify critical anatomical
structures more accurately, reducing the risk of vascular and biliary injuries during
complex procedures [3].

Robot-assisted endoscopic surgery represents another important
advancement. Robotic platforms provide greater instrument dexterity, tremor
filtration, and enhanced ergonomics for surgeons [9]. Clinical studies suggest that
robotic surgery may improve precision in technically demanding procedures such
as rectal cancer surgery, prostatectomy, and reconstructive operations [9].

In addition to clinical benefits, minimally invasive surgery contributes to a
reduction in postoperative complications. Lower rates of surgical site infections,
incisional hernias, respiratory complications, and thromboembolic events have
been reported in numerous studies [2,6]. Earlier mobilization decreases the risk of
venous thromboembolism and promotes faster recovery of normal physiological
functions [6].

Despite these advantages, endoscopic surgery remains associated with
certain limitations. The technique requires specialized training, advanced
equipment, and a significant learning curve for surgeons [3]. Moreover, complex
anatomical variations, severe adhesions, and extensive malignant disease may still
necessitate conversion to open surgery in selected cases [5]. Nevertheless, ongoing
technological innovations continue to improve the safety and accessibility of
minimally invasive procedures [9].

Conclusions. Minimally invasive endoscopic surgery has become a
cornerstone of contemporary surgical practice. Compared with traditional open
procedures, endoscopic techniques provide reduced operative trauma, lower
complication rates, decreased postoperative pain, shorter hospitalization, and
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faster recovery [2,4]. Technological advancements, including robotic systems and
enhanced imaging modalities, continue to expand the possibilities of minimally
invasive treatment [3,9]. Further development and implementation of these
technigues may improve surgical outcomes and quality of life for patients across
multiple surgical specialties.
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(2]

(3]
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(5]
(6]
(7]
8l
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Ha cborogHi ONa nikyBaHHA 4acCTKOBOI BTOPWHHOI afeHTii BCe 4acTiwe
BMKOPUCTOBYIOTbCA HE3HIMHI opTonegmMyHi KOHCTPYKLLI 3 Onopoto Ha OeHTanbHi
iMnnaHTaTU. MpK UboMy Tpeba BiA3HAYUTU, WO B NiTepaTypi BKpan HeOoCTaTHbO
OaHUX WoOO0 OOBroCPOKOBOCTI iX MOBHOLIHHOMO GYHKLIOHYBAaHHA. MpPUMNHATO
BBa)XATW, LLO pe3yNbTaTh MpOoTe3yBaHHA 3 OMOPOIO Ha iIMMIaHTaTX MOXXHa BBaXKaTu
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YCMILWHMM, 9KLO Y 85-95 % mauieHTiB yepe3 5-10 pokiB iMMAIaHTAaTK MPOO0BXKYKOTb
BMKOHYBaTK OMOPHY &yHKLUito. OCHOBHMM BTOPWMHHWM YCKIaQHEHHAM 3 0OOKy
nepeiMnNaHTHMX TKaHWH, LLO NMPU3BOAWTb 00 Ae3iHTerpalii iMnnaHTaTiB, 6inblUicTb
aBTOPIB Ha CbOMOAHILLHIM AeHb BBaYXatOTb MNepeiMnIaHTT .

Y TOM e 4Yac Mpo MPUYMHU MOro BUHUMKHEHHS HEMaE €OMHOI OyMKW. Pag
aBTOPIB BBa)XatoTb MYCKOBMM MOMEHTOM LbOIrO € PiBEHb FMrEHU MOPOXHUHK POTa,
OPYri aBTOPW BBaXKatoTb HAsABHICTb Y NaLLiEHTa reHepasni3oBaHOro MapoA4oHTUTY, WO
BMHMK Ta MO4YaB MNporpecyBaTu Nicnga nikyBaHHA BTOPMHHOI aAeHTii 3a 4OMOMOroto
HEe3HIMHUMX OpTONEeAMYHMX KOHCTPYKLIM 3 OMOPOK Ha OeHTanbHi iMNiaHTaTH, €
TOYKa 30pYy WO MYCKOBUM MOMEHTOM PO3BUTKY MEepPeiMMNaHTUTYy € OKMIo3iNHa
TpaBMa 3 NoganblUMM NPUEOHAHHAM MiIKPOBHOIo daKTopy.

TakMM 4mHOM, BcebiyHe BMBYEHHA GaKTOPIB, WO MOXYTb BMAMBATKU Ha
OOBrOCTPOKOBICTb ®YHKLIOHYBAaHHA OpPTONEAMYHUMX KOHCTPYKLIM 3 OMopoto Ha
OEeHTanbHi iIMNNAHTATK, € aKTyalbHUM MUTAHHAM Cy4YaCHOI CTOMATOMOrIi.

Hamm Byno npoBefeHo OLiHKY BiOXiMIYHMX MOKa3HMKIB POTOBOI PiAMHM, LLO
XapaKTepPU3YyTb CTaH CUCTEMU «@HTUOKCUOAHTHUM 3aXUCT — MEPEKUCHI MPOoLLECU»,
CTaH HecneyumdpiyHOro 3axmMcTy POTOBOI MOPOXKHUMHUK, CTyneHs aAmncbioly, cTyneHsa
3amManeHHsa TKaHMH MapoaoHTY Y 0Ci6 6e3 BTOPUHHMX BIONOMYHMX YCKNagHEeHb Ta 3
YCKNAOHEHHAMM, WO HEe MeHWe [OecCATU POKiB BMKOPUCTOBYBaNM HE3HIMHI
opToneaunyHi KOHCTPYKLII 3 OMOpOoto Ha AeHTallbHi iMMIaHTaTW A9 3aMilleHHS
Manux Ta cepefHix nedekTiB 3yOHMX paais.

BioxiMiYHUIN aHani3 poTOBOI pPiAMHKM OyB MpoBedeHUN y 24 NalieHTIB i3
XPOHIYHMM reHepanizoBaHMM MAapPOOOHTUTOM PI3HOMO CTYMEHIO BaXKKOCTI B cTaaii
3aroCTpeHHs, aKi BUMKOPUCTOBYBaM He MeHLle 10 poKiB He3HIMHI opToneguyHi
KOHCTPYKLIi 3 OMopoto Ha [OeHTanbHi iMNJaHTaTWM Aaa NikyBaHHA 4YacCTKOBOI
BTOPWHHOI afeHTii. MauieHTiB 6yno noaineHo Ha aBi gocnigHi rpynu. Meplly rpyny
cknanm 12 oci6 6e3 BTOPUHHMX BIONOriYHMX YyCKNaaHeHb, ApYry rpyny cknanu 12
MaLEHTIB i3 BTOPUHHUMM BIONOTNIYHUMM YCKNaOHEHHAMM (MepeiMnIaHTuT).

Pe3ynbrat npoBedeHMx OBioXiMIYHMX OOCMigXKeHHA pPOoTOBOI  pPigMHKM Yy
nauieHTiB, @Ki 6Ginbwe 10 pPOKIB BUKOPWUCTOBYBANIM HE3HIMHI  OpTOMNedMYHI
KOHCTPYKLLIT 3 ONOpoK Ha [AeHTalbHi IMAONaHTaTM On9 3aMilleHHs Manux Ta
cepenHix nedekTiB 3y6HMX paniB 6e3 BTOPUHHUX BIONOriYHMX yCcKNagHeHb Ta i3
YCKNagHEHHAMM noKasanu: 3HM>KEHHS cucTemMm AHTMOKCMAOAHTHOIO
3aXUCTY - aKTMBHOCTI KaTana3um y 4,3 Ta 56 pa3m (p<0,001); Ta OKCMAAHTHO-
MpPooOKCMOaHTHOro iHaekcy B 14,0-18,0 (p<0,001) pa3un; HaaBHICTb 3ananbHUX
npoueciB — 36iNblUeHHA aKTUMBHOCTI enactasn 2,9 Ta 3,3 pa3un (p<0,001), MOA ak
MOKa3HWK MEPEKMCHOIro oKMncneHHsa ninigis 3,0 ta 3,2 pa3un (p<0,001), 3HMKeHHA
MicLIeBOI HecneuniYHOT PE3UCTEHTHOCTI (BHMYXEHHSA aKTUBHOCTI NizoumMy y 4,0 Ta
4,6 pa3n p<0,001, 36inblUEeHHA MIKPOOHOrO O6CIMEHIHHA POTOBOI MOPOYKHUHM
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(aKTUBHICTb ypea3n 3pocna y 23 i 2,7 pa3m p<0,001, migBMLIEHHA CTyrneHda
opanbHoro gmcbiosy y 9,5 ta 12,5 pasun p<0,001) y NopiBHAHHI 3 pedepaTUBHUMU
nokasHmKkamMun (p<0,001). MpKn UbOMY OGIOXIMIYHI MOKA3HUKM POTOBOI PIAVHU Y
MauieHTiB nepLlwoi rpynmn (6e3 BTOPUMHHUX OIONOrYHMX YCKAaaHeHb) i gpyroi (3
BTOPUHHMMK  BIONOTYHUMM  YCKNAOHEHHAMU) Yy dKUX Oyno  AiarHoCToBaHO
nepeiMnnaHTUT 6ing 0QHOIro UM KifIbKOX iMMMAHTATIB, WO BynmM onopoo He3HIMHOI
opTonMeanYHOi KOHCTPYKLIi, He BiOPI3HANMCb CTAaTUCTUYHOK BIPOrigHICTIO MiX
cob60to (aKTUBHICTb KaTanasm p>0,8, yMmict MOA p>0,2, ATl pi>0,1, akTUBHICTb ypea3u
P>0,1, aKTMBHICTb nisounMy 0,05< m<0,01, cTyniHb Amcbioly p>0,1 aKTUBHICTb
enacTtasu p>0,1).

3amanbHi NpouecK B TKaHMHaxX MapodoHTy 3a OIOXiMIYHMMKM MOKa3HMKaMK
POTOBOI PIAMHK Y BCiX OB6CTEXEHMX MALLIEHTIB, WO Binblue 10 poKiB BUKOPUCTOBYIOTb
HE3HIMHI opToneaMyHi KOHCTPYKLIi 3 OMOPOK Ha AOeHTalbHi IMAMAHTATKU Ha TAI
XPOHIYHOIo reHepanizoBaHOro NapoOAOHTUTY B CTafii PI3HOMO CTYMEH BaXXKOCTI, He
MatloTb BMIMBY Ha 4YacTOTy BUMHWKHEHHS BTOPUHHUX BIONOrYHUX yCKNagHeHb B
JOBrOCTPOKOBIM MepCrneKTMBI.
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3ACTOCYBAHHSA JIASEPOTEPANII B
KOMMJIEKCHOMY J1IKYBAHHI BATATO®OPMHOI
EKCYOATUBHOI EPUTEMU

Xyk AMutpo AMutposud', Hikonaesa NaHHa BonoauMupiBHa?

1. KaHOMOAT MEeONYHMX HayK, QCUCTEHT
OnecbKnii HaLlioHaIbHWE MequyHu yHiBepcuter, VKPAIHA
ORCID ID: 0000-0002-6341-1603

2. [IOKTOp Megun4yHUX HayK

LepyKaBHa yCTaHOBa «IHCTUTYT CTOMATO/101i Ta LLUENeNHO-/IMLEBOI Xipyprii HalioHa1bHOI
aKanemii MequyHmMx Hayk», YKPAIHA

ORCID ID: 0000-0002-4997-3140

MocTaHoBKa Npo6neMU. BpaxoBytoun TprBanicTb Nepebiry 3axBoproBaHHA,
TAXKKICTb KMIHIYHUX NPOSABIB, peunanBK, BiOHOCHO MOBIMbHUM MPOLEC 3aroEHHA
ypa)XeHb Ha CMM30BiM 0OOMOHLL, HAMKW OBrPYHTOBAHO BK/OYEHI B KOMIIEKCHY
Tepanito ceaHCcK NasepoTepanii 3 BUKOPUCTAaHHAM HU3bKOIHTEHCMBHOIO 1a3€epPHOro
BMMNPOMiHtoBaHHA (HIJSB).

MeTta po6otu. HIJIB rpae ponb ceHcumbinizatopa i cTuMynatopa GaraTbox

KMNITUHHUX  peakuin, CcnpsaMoBaHWMX Ha  BIiOHOBAEHHA | HOpManilauito
BioeHepreTMYHOro CTaTycy TKaHWH OpraHiaMmy, iMyHHOI cuctemMun. HIJIB nigBuLlye
PepMeHTaTUBHY | KaTanasHy aKTMBHICTb, MPOHMKHICTb LMTOMIa3MaTUUYHNX

MeMbpaH, CMPUAE MPUCKOPEHHIO TPAHCMOPTHMX MPOLECIB B TKAHMHAX. MOCUNEHHS
KMCHEBOro OOMiHY CNpUFaE 3MeHLUeHHIO TiMOoKCii, WO CynpoBOMYKYE MpoLLecH
3ananeHHs.

HIJIB cTmMynioe pereHepaTtuBHI Mpouecys Mpu NaToMOrYyHUMX CTaHaxX 3a
PaxXyHOK 3MiHW KNITUHHOIO cKaay B AiNAHLUi epo3ii, 3aBOAKM 36iNblUEHHIO KiNTbKOCTI
HenTpodiniB, a TaKOXX 3a pPaxyHOK TMMPUCKOPEHHA 3POCTaHHS Kaninapie i
HaKOMUYEHHS MPOAYKOBAHOMO HWMMMKM KOMAreHy, Bif SKOrO 3aneXWMTb aKTMBHICTb
eniTenisauii paHoBOi abo epPo3MBHOI MOBEPXHI.

BUKNag  OCHOBHOMo  MaTtepiany. JlasepoTtepanito  6e3nocepenHbo
3aCTOCOBYBanM TiNbKM  Micnd  YCYyHEHHA [OCTporo mnepiody, HopMmanisauii
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TeMnepaTypu, 3araabHMX ABULL IHTOKCMKALUI, @ TaKOX CMMMTOMIB MPUEQHAHHA
BTOPUHHOI iIHDEKLLIi B MOPOXXHMHI poTa.

Buxooaum 3 0O6'€EKTUMBHUX [OaHUX KIMiHIYHOro nepebiry gaHoi naTtonorii,
MexaHi3My TepaneBTUYHOI Aaii HIJ1B, 3 MeToto nocuneHHa eniTenisauii i HopManisauii
pereHepaTMBHO-aganTaUiMHMX MNPOLLECiB, MM BMOPan HU3bKOIHTEHCUBHUIM Na3ep
KoMBiHOBaHoro anapaty cepii “BTL-5000" 3 BUKOPWUCTAaHHAM YepBOHOIO 30HOa 3i
cneuianbHOKO  CTOMATOMOrYHOK  Hacagkot. [oBXuHa xBuni  HIJIB npwum
BMKOPWCTAHHI 4epBOHOro 30HOA CTaHOBUTb 685 HM, WO [Oa€E MOX/AMUBICTb
peanisyBaTh ¢i3nKo-6i0N0orivyHi BMacTUBOCTI HU3bKOIHTEHCMBHOIO Na3epa i HagaTu
MaKCMMalnbHMW TepaneBTUYHUMN edeKT B TKaHMHaX Ha MUOUHI 2-x-3-X MM. Ha
nigcTaBi aHanily OaHWX paHille NpoBeaeHWX OOCAiAXEHDb PIBHUMM aBTOopPaMK, AN
MaKCMManbHOIro TepamneBTUYHOro edeKTy pPeKoMeHOoBaHa [03a MOTY>KHOCTI
BUMPOMIHIOBaHHA 2-3 [k/cM? rnpu 6e3nepepBHOMY pexuMmi reHepauii [1]. Mpw
nig6opi napaMeTpiB Na3epHOro BUMPOMIHIOBAHHA MU YiTKO OOTPMMyBanmca
iHOMBIOyanbHOro nigxogy, NPWHUMOY Bapiauii abo AOuHaMi3My, MpUHLKUNIY
afeKBaTHOCTI BMNMBY. TakK, OCHOBHI MapameTpu HINTIB 6ynn HacTynHMMK: 0o3a
MOTY>KHOCTI — 2-3 [I)x/ cM? cyMapHa MnoLa, ska o6yd4acTbea — 4-5 cM?, KoediLlieHT
3aMOBHEHHA Ha no4aTkoBoMy eTani (3 1-i mo 3-to npouegypwn) — 80%, B
HacTynHoMy — 100%; ekcro3muia Big 2-X 40 4-X XBUMH.

BUCHOBKM Ta npono3uuii. B xooi npoBegeHHs Kypcy nasepoTepanii
napamMeTpu Na3epHOro BUMPOMIHIOBAHHSA 3MIHIOBANMUCA 3 ypaxyBaHHAM OMHAMIKK
KNiHiYHOro nepebiry [2]. Kypc nasepoTtepanii cknagas 7 npouenyp WoaHea, a B 6inblu
TAXXKMX BUMaOKax Kypc 36inbllyBaBcs BABiYi. Y 1-M ceaHC 003a MOTY>KHOCTI 6yna 2
K/cM?, ekcnosuuia — 2 XBUNMHKM, 4YacToTa Moayndauin — 50, KoediuieHT
3aMoBHEHHA — 80%. Y 2-M ceaHc [03Y MOTYXXHOCTI 36inblMAN 00 3-X yK/CM?, iHLLI
napaMeTpm 3aNMLWNINCa KONMMWHIMK. B 3-11 ceaHc, NpK TaKMX e NapaMeTpax 2-ro
ceaHcy, 36iNblINNIM eKCno3unuito 0o 3-X XBUNMKWH. B 4-1 i 5-1 ceaHcKn nmapameTpu
3MIHWUAW: 0033 MOTYXKHOCTI — 3 [k/cM? yacTota Mopynsuii — 5y, ekcriosuuia — 3
XBUMMHWN, KoedilieHT 3amoBHeHHS cTaHoBMB 100%. Y 6-m i 7-m ceaHCU MU
BUKOPWCTOBYBANW Ti X MapaMeTpu, Lo Bynn y 4-M i 5-M ceaHcax, 36inbLUMIN TiNTbKK
EKCMO3MLLItO A0 4-X XBUTUH.

TakMM YMHOM, Micna NpoBeaeHOIl 3arafibHoI Ta MicLeBOoi Tepanii Big3Havmnmca
3HA4YHI MOMIMWEeHHS 3arajibHOro CTaHy, 3HMKEHHSA MOl €po3il, 3HUKEHHS
601bOBOI YYTIMBOCTI, Big3Ha4anacsa enitenisayisa, ane ynoBinbHeHa. BkIto4YeHHsa B
KOMIMIeKCHY Tepanito 6aratopoMHOi eKCydaTUBHOI epuTeMm 3arnpornoHOBaHOI
CXeMUn nasepoTepanii, CApPMAI0 3HAYHOMY 3MEHLUEHHIO TEepPMIHIB eniTtenizauii
YpPaXkeHUX ainaHok. No3nTuBHa AMHaMIKa CBIiAYMTb MPO BMCOKY TepaneBTUYHY Oit0
HIJIB , 9ka nongrae B MOCMAiOOBHOMY pPO3BUTKY 6ionoriyHmnx edekTiB, Lo
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BiOAMOBIOHO, B OpraHi3aMy B LiiIOMY

CNMUCOK BUKOPUCTAHUX OXKEPEJ:

] Topb6auescbkuit P.B. MeToounuHi BKasiBku. 2024. 20 c. https://surl.li/iwghoqgc

[2] IBawko €. Paguu K, JlosmHcbka A., CTydmHcbka H. HosikoBa |, Bapgos I1. (2023).
JocnigeHHa BUKOPUCTaHHA /a3epHOro BUMNPOMIHIOBaAHHA Yy [Odepmatonorii Ta
kocMeTonorii. Grail of Science, (24), 688-696. https:/doi.org/10.36074/grail-of-
science.17.02.2023.126
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OLIHKA CTPEC-ACOLIIMOBAHUX BIOMAPKEPIB
POTOBOI PIAVUHU O BUBUYEHHS
NMCUXODI3IONOrNYHOI PEAKLLIT OPTAHI3MY HA
3HIMHI NMNTACTUHKOBI MPOTE3MU

AkiMeHKoO €BreHin Ceprinnosud', fliacamigse Enrypyxa [hkemManoBuy?

1. acnipaHT kadenpw OPTOAOHTIi, OPTONEAMYHOI Ta Xipypri4yHOi cToMaToNorii
XapKiBCbKUL HALIIOHa/IbHM MEQMYHMI yHIBepcUTeT, YKPAIHA
ORCID ID: 0009-0004-7189-1944

2. KaHO. Me[. HayK, OOLEHT,

3aBigyBay kadedpw OpPTOOOHTIi, OpTONeanYHOI Ta XipypridyHoOi cToMaTonorii
XapKiBCbKU HALIIOHa/IbH MEQMYHMI yHIBepcuTeT, YKPAIHA

ORCID ID: 0009-0006-6354-2730

MoctaHoBKa npo6nemMun. [emorpadidyHoro 0OCOOMMBICTIO Cy4YacHOro etany
PO3BUTKY CYCMiNbCTBA, LLIO OXOMSOE BiNbLUICTb KpaiH CBITY, € 3pOCTaHHSA YaCcTKM OCib
CTapLIMX BIKOBUX Trpyn Yy CTPYKTypi HaceneHHa. Llem o6'eKTMBHUM MpoLec
PO3MMAOaETbCA 9K OOMH i3 KITHOYOBMX BUKAMKIB XXI cTonitTd. 3a gaHumm OOH,
YMCENbHICTb HACEeNEeHHS CTapLLUKMX BIKOBMX rpyn Yy CBIiTi 3pocTe 3 0,7 mapay 2019 poui
0o 1,5 mapg y 2050 poui [1, 2].

3 BIKOM Yy MALLiEHTIB CroCTepiracTbCs MponopLivHe 3poCTaHHA MoTpebu B
opTONeaMYHOMY JiKyBaHHI LMIGXOM BUIOTOBEHHA 3yOHWMX MpoTe3iB; MnoHan
TPETUHY 3 HMX CTAHOBMAATb 3HIMHI KOHCTPYKLLi, OCKifIbKM TaKi KOHCTPYKLi
3abe3neuytoTb edpeKTMBHE BiOHOBNEHHS OK/MO3ii Ta cnpudatoTb MNpodinakTmui
YCKNaaHeHb, NoB'A3aHUX i3 aTPOdIUHMMM 3MiHAMU KICTKOBOI TKAaHWHW, 3aBOSKMU
OOCTYMHOCTI, MPOCTOTi BUIOTOBNEHHSA Ta MOXJ/IUBOCTI BUKOPUCTAHHSA Y CKIagHUX
KNIHIYHUX CUTYaLiax [3, 4].

AHanis pocnipxeHb Ta ny6nikauin. BioHoBneHHA GyHKLIM 3yboulenenHoi
CUCTEMM 3@ [OOMNOMOMoK 3HIMHUX MNACTUHKOBUX MPOTE3IiB  3aNMLLAETbCA
aKTyanbHOW MpobnemMoto opToneamyHoi ctoMaTonorii [5, 6]. HaBiTb dyHKLiOHaNbHO
AKICHUM NPOTE3 Yy MOPOXKHUMHI POTa € 4OAATKOBMM MOAPA3HUKOM i MOXKe BUCTYynaTu
CcTpec-PaKTopOoM, 0COBIMBO Ha MOYATKOBOMY eTani KOPUCTyBaHHSA [7]. AganTauis oo
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MpPoTe3iB € CKIaQHOK CUCTEMHOIO pPeakKLLE OpraHiaMy, aka nig BraMBOM PI3HUMX
YMHHWKIB MOXXe MopyLUyBaTUCS.

[loBeoeHO BaXXMBY pPOJSib MCUXOEMOLLIMHOIMO HAMPY)XXeHHA Yy PO3BUTKY
CTPEeCOBUX peakuin npu 6GaraTbox 3axBoploBaHHAX [8]. KoHuenuito cTpecy B
cToMaTonorii Bnepule 3actocyBaB I. Cenbe [9]. CTpec cynpoBOOXKYETbCA aKTUBaALLIEO
rinotanamo-rinodisapHo-HaOAHWPKOBOI OCi Ta MiABULLEHHAM MPOAYKLLi KOPTU30/Yy,
AKUW PO3MMAOAETLCSH AK BIOXIMIYHUIM MapKep CTpecoBoi peakLiii [10].

MUTaHHA MNCUMXOMOriYyHOI aganTauii 0O 3HIMHWMX MMACTUHKOBUX 3YOHMUX
MpoTe3iB BUCBITNIEHO HeOOCTaTHbO, WO OOYyMOBOE HEOOXiOHICTb MOOaNbLLUOro
BMBYEHHSA B3aEMO3B'A3KY MK MCUXOMNOTYHUM CTPECOM | PIBHEM KOPTU30MY Y
MNaLieHTIB i3 NopyLleHHAM afdanTalii 40 NpoTe3iB Ta BU3HAYaE aKTyalbHICTb L€l
npobnemMu ang cy4dacHoi opTonegmMyHoi CTOMaToNorii.

MeTa po6oTu: BMBUUTM OCOGMMBOCTI MOPYLUEHHA MpoLuecy aganTauii o
3HIMHUX MNACTUHKOBUX 3YOHKMX MPOTE3IB LUMAXOM OLIHKM PiBHA OCOBUCTICHOI Ta
pPeaKTMBHOI TPMBOXHOCTI 33 MeToaMKot TecTy Cninbeprepa—XaHiHa Ta BU3HAYEeHHS
PiBHA KOPTM30/1Y B CMMHI 9K 6IOXIMIYHOIO MapKepa CTpec-peaKLii.

BuKnag oCHOBHOIO MaTepiany. Ynponosyx 2024-2026 pp. y KNiHIYHMX yMOoBaXx
6yno npoeepeHo obcTexxeHHsa 100 ocib. Bik 06CTeXXeHMX KoNmMBaBca y Mexkax Bif 60
0o 75 pokiB.

Jo pocnigykeHHs BKOYanM MauieHTiB i3 4YacTKoBMMKU abo MOBHUMMU
nedektamMm  3yOHMX paaiB, 9k nmoTpebyBann 3HIMHOMO  MIAaCTUHKOBOIO
npoTe3yBaHHA Ta Manu CTiMKi NpoaBM MopyLleHOoi apanTauii, noB'a3aHi 3
npotesyBaHHAM. KpuTepiaMy BUKIIOUYEHHA Oyny  3aroCTpeHHs COMATMYHOI
MaToNOrii, ICUXIYHI PO31aan, anKorosibHa Y1 HAPKOTUYHA 3a/TEXKHICTb.

OCHOBHY rpyny CKaaaM 66  NauieHTIB i3 cepueBO-CyOMHHMMM
3aXBOPKOBaHHAMK, po3nodineHi Ha ABi niarpynu: 33 ocobu 3 MepBUHHUM
NpoTe3yBaHHAM Ta 33 MauieHTU 3 MOBTOPHMM MPOTE3YBAHHAM. KOHTPOMbHY rpyny
CTaHOBWUNM 34 MaLLiEHTV aHANONMYHOro Biky 6€3 CynyTHbOi COMaTMYHOI NAaTONOrIi.

Ona ouiHKKM BMAMBY MCUXOEMOLIMHUX YMHHUMKIB Ha aganTalito OO0 npoTesiB
BM3Ha4anu piBeHb OCOBUCTICHOI Ta CUTYaTUBHOI TPMBOXXHOCTI 3@ ONUTYBaNIbHUKOM
Cninbeprepa-XaHiHa. PiBeHb  KOPTU30Mly  CAMHM  OLUiIHOBaNM  MeToOoM
TBepaoodasHoro imMyHodpepMeHTHOro aHanisy (IPA), Wo € BMCOKOYYTIMBUM
HeiHBa3MBHMM MeETOOOM BU3HAUYEHHS TOPMOHY CTpecy. PiBeHb CTaTUCTUYHOI
3HauyLLOCTI NpuMaBca 3a p<0,05.

Pe3ynbTaTu [OOCAIMKEHHA [OKasany BUpPaXkeHi BiAMIHHOCTI  piBHSA
TPUBOXHOCTI MK nigrpynamMu. Y MauieHTIB i3 MepBUHHMM MPOTe3yBaHHAM
CUTyaTUBHA TPMBOXKHICTb CTaHOBWNA 34,82+0,85 6ana (MOMipHMI piBeHb), Toai 9K
MPU MOBTOPHOMY MpoTe3yBaHHI — 4509+127 6ana (BMCOKMUIN piBEHb), pi3HMUSA
CTaTUCTUYHO 3HauyLa (p < 0,001). AHanoriyHo, 0COBUCTICHa TPUBOXKHICTb Y MepLUin
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nigrpyni oopiBHoBana 33,24+1,01 6ana, a B opyrin — 53,39+1,26 6ana, WO TaKoX
BiporiogHo Buue (p<0,001). Pe3ynbrat AN KOHTPOMbHOI rpynM cBigymnm npo
HV3bKUIN pPiBEHb 060X MOKA3HWKIB TPMBOXXHOCTI Ta CTaHOBMNM 28,7+0,69 6ana onga
CUTYaATUBHOI TPUBOXXHOCTI Ta 27,5+0,73 6ana anga oCobUCTiCHOI.

OTpWMaHi gaHi cBig4aTh, LLO MOBTOPHE NPOTE3yBaHHSA Y MaLLIEHTIB i3 cepLeBO-
CYAMHHMMM 3aXBOPOBAHHAMM aCOLLIKOETLCS 3 MiABULLEHHAM AK CUTYaTMBHOI, TaK i
OCOBOUCTICHOI TPUBOXHOCTI. HMXKUYi MOKA3HUKKM Y KOHTPObHIN rpyni NOPIBHAHO 3
OCHOBHOI MNpPW MEPBMHHOMY MPOTE3YBAHHI MOACHIOKOTLCA BIACYTHICTIO CYMyTHbLOI
coMaTUYyHOI mnaTtonorii. TakMM YUMHOM, KIIHOYOBUMU YUHHUKAMU MNigBULLEHOIT
TPUBOXXHOCTI € CepueBO-CYOMHHI 3axBOPKOBAHHA Ta MOBTOPHMW  OOCBI4
npoTe3yBaHHA.

Y nauieHTiB MepLwoi Nigrpynm OCHOBHOI rpynm cepefHin piBeEHb KOPTMU30y
cTaHoBMB 16,67+0,89 HMO/b/M, WO nepebyBano y Mexxax pedepeHTHUX 3HaYeHb,
npoTe 6yno BULMM TMOPIBHAHO 3 KOHTPOMbHOW rpymnoto. Y gpyrin nigrpyni
(MoBTOpPHE NpoTe3yBaHHA) MOKA3HUK KOPTM30/1y ByB AOCTOBIPHO BMLLMM i CTAHOBMB
19,5+0,73 HMOMb/N. Y KOHTPOMbHIN rpyni, e NpoTe3yBaHHSa NPOBOAUMIOCH yrepLue
3a BIOCYTHOCTI cepueBO-CYOMHHMX 3axBOPIOBAHb, pPiBEHb KopTu3ony OyB
HaMHWKYUM — 12,52 + 0,64 HMOMb/.

MioBULLEHHA PIBHA CUTYaTUMBHOI Ta OCOOUCTICHOI TPUBOXHOCTI Yy OpYrin
niarpyni cynpoBoayKyBanocs BigNOBIAHMM 3pPOCTaHHAM KOHLEHTpPaLii KopTnony,
IO MiaTBEepaXKYyE B3aEMO3B'A30K MNCMXOEMOLIMHOIo CTaHy Ta HEeMPOeHOOKPUHHOI
BiOMOBIOI OpraHiamy.

NiopbmBatoum MiOACYMKKM, MOXHA 3pOOUTUM BUCHOBOK, LWO pPe3ynbraTy,
OTPWMMaHHI Mig 4Yac [ocCnigXXeHHd, cBig4aTb MPO KOMIMIEKCHUW XapaKTep
dopMyBaHHA CTpec-peakKLii y MaLiEHTIB i3 cepLeBO-CYAMHHUMM 3aXBOPOBAHHAMMN,
A€ OQHOYACHO MOEQHYETLCA BMNIMB COMAaTUYHOIO CTaHy Ta NomnepenHboro Joceiay
npoTe3yBaHHA.

BucHoOBKM.

1. McnxoeMouiMHUM CcTaH € Ba)X/IMBUMM YUMHHWMKOM apganTtauii go 3HIMHUX
MPOTE3iB | BMAMBAE Ha KMiHIYHI pe3ynbTaTh NikyBaHHS.

2. Y NauieHTIB i3 cepueBO-CYAMHHUMK 3aXBOPIOBAHHAMK PiBEHb CUTYATUBHOI
Ta OCOBUCTICHOT TPMBOXKHOCTI AOCTOBIPHO BULLMI, HIXK Y COMaTUYHO 3[00POBUX OCi6,
WO MiaTBEPOYKYE POMb COMATMYHOI naTonorii y dopMyBaHHI MCMXOEMOLUINHOI
Hampyru.

3. [NoBTOpHE npoTe3yBaHHSA npw cepL.eBoO-CyOMHHIN naTonorii
CYMNPOBOAXKYETbCA 3HAYHUM NIABULLEHHAM TPUBOXXHOCTI MOPIBHAHO 3 MEPBUHHUM,
LLLO BKa3y€ Ha 3HAYEeHHSA HEraTUBHOIO OOCBIAY AK CTPECOBOIO YMHHMUKA.

4. MioBULLEHHA TPUBOXHOCTI aCOLLIKOETLCA 3i 30iNbLUEHHAM PIBHA KOPTU30/Y
B POTOBIM PiAVHI; MOHITOPUHI LIMX MOKA3HWKIB € BaXXMBMM O/19 MPOrHO3yBaHHA
adanTauii oo npoTesiB.
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NMOJIINPAIrMA3IA B IHOEKLUIVHIA MPAKTULLL:
MEXAHI3MU PE3UCTEHTHOCTI TA CTPATErIA
OEECKANALLI

Fpuuko PomaH lOniaHoBUY'

1. [lokTop HaykK 3 Oep»aBHOro ynpaBniHHS, OOLUEHT Kadeapw iHbeKLiMHUX XBOpOo6
3acny)keHunm npodecop €BpPONENCbKOro NpodecinHOro oKTopaTy

JIbBIBCLKIK HALIIOHA/IBHUV MEAMYHMU yHIBEpCUTET iMeHi [aHma [anmubkoro, YKPAIHA
ORCID ID: 0000-0001-7086-8399

Moninparmasisa — 0 AHO4YacHe NpU3HaYeHHa YNCIEHHMX NiKapPCbKMX 3aCcobiB —
TPaaAMLUIMHO acolitoBanaca 3 repiatpielo Ta XPOHIYHMMKM  HeiHbeKUIMHUMU
3axBOpOBaHHAMMK. B npakTuui nikapa-iHdeKuioHicTa BOoHa HabyBae cneundiyHoro
BUMIipY: eMMipnyHe pPO3LUMPEHHA aHTUMIKPOOHOIo CMeKTpy, PYTUMHHA «Tepanis
NPUKPUTTA» Ta 6GaraTOKOMMOHEeHTHa cynpoBigaHa dapMakoTepania GopMyoTb
ATPOreHHy noninparmMasito 3 MpPAMMM BMJIMBOM Ha Cenekuito Ta MOoLMPeHHS
PE3NCTEHTHUX MiKpoopraHi3amis [1, 2].

3a OaHUMKM cucTeMaTuYHKMX ornagis, Big 30 go 50% nauienTiB BIT, 4aki
OTPUMYIOTb  eMMipUYHY  aHTMBGIOTMKOTEepanio, He MaloTb NiATBEpOyKeHOI
OakTepianbHOi iHdekKUii [3]. BogHo4yac geecKanauia — 3BY)XEHHA CnekTpy nicng
OTPUMAHHSA aHTUBIOTMKOrPaMM — 3a/TMLLAETLCA PIAKICHOK MPaKTUKOK HaBITb Mpu
OOKYMEHTOBaHOMY cencuci. Y BenmKoMy European gocnigykeHHi 2024 p. nuwie 32%
MaLieHTIB i3 HO30KOMIanbHOIO MHEBMOHIEKD OTpMManmM geeckanawito nportarom 72
rOOUH, Xo4a MikpobionoriyHi gaHi oo3Bonanu Ue 'y 78% Bmnaakis.

MeTa — KPUTMYHO MpoaHanisayBaTM MeXaHi3MK BMAAMBY noninparmasii Ha
AHTMBIOTMKOPE3UCTEHTHICTb; OBIFPYHTYBATK CTpaTerii AeecKkanauii Ta CKopoYeHHs
TPMBANOCTI Tepanii; 3anpomnoHyBaTM MPAKTUYHUM  aNropuUTM  paLLioHanbHOI
aHTUMIKPOOGHOI Tepanii Ang iHpeKLuioHicTa.

KoyxeH [OoOaTKOBMM  aHTMOBIOTUMK  LUMPOKOro crekTpy (kapbaneHemu,
uedanocnopuHm -1V MoKoniHHSA, ¢GTOPXIHOMOHKM) CTBOPKOE CUHEPTiMHUN
CEeNEeKTUBHUIM TUCK Ha MIiKpPOBOIOM MalieHTa, WO € HEeMiHIMHUM: MPU3HAYeHHa >3
AHTUOBIOTMKIB OOHOYAcCHO 36iNblUye 4YacTOTy KOJMOHI3aLii MNonipe3ncTeHTHUMM
eHTepobakTepiamm (KPC, NDM, OXA-48) y 3-5 pa3iB NopiBHAHO 3 MOHOTepanicto
(MeTa-aHania 2025 p., n=12 400) [2].
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CyO6iHribytodi KoHLEeHTpalii aHTMBIOTUKIB, WO HEeMUHy4Ye BUHUKAKTb Mpu
noninparMasii Yepes nikapcbKi B3aeMofii Ta NopyLleHHA O03yBaHHSA, aKTUBYOTb
SOS-cucTteMy bakTepin Ta MOBINbHI FEHEeTUYHI eneMeHTK (Nna3Mmian, TPaHCMO30H!,
IHTErPOHW), MPUCKOPIOYM FOPU3OHTA/IbHE MEPEHECEHHS FEHIB PE3MCTEHTHOCTI
MiXK pPi3HMMU  BMOaMU. [loka3oBUM € deHoMeH QTOPXiHOMNOHIB: HaBiTb Yy
KOHLUeHTpauiax y 10-20 pa3iB HMK4YMX 3a MIK BOHW iHOYKYIOTb MepexpecHy
PE3UNCTEHTHICTb 40 B-NaKTaMiB Ta aMIiHOIMIKO3MAIB [4].

MocTinHe BMAINEHHA aHTMBIOTMKIB Ta ix MeTabonitTiB y cepenoBuLle
BioAiNeHHs GopMye «pe3nCTEHTHUM MiKpobGioM» cTauioHapy. Y gocnigykeHHi 2025
p. YacTtoTa BuaiNieHHa VRE Ta MRSA y BigaineHHAaX 3 BMCOKOK MNosinparMasieto
(cepenHa KiNbKiCTb aHTUBIOTUKIB Ha NauieHTa >3) 6yna y 2,5 pa3y BULLOK, HIXK Y
BiOAINEHHAX i3 aKTUBHUMM MporpaMaMm aHTUMIKPOBGHOro cTioapaxkeHcy [5].

Y NPOCNEKTUBHOMY KOFOPTHOMY AoCigyeHHI (N=1240 NaLieHTIB i3 CENCUCOM,
12 BIT; IDWeek 2026) cBoeuacHa geecKanauida npotarom 72 roanH acoLlitoBanacs 3i
3HMYKEHHSAM 3arafibHOi CMepTHOCTI 3 35,5% 00 14% (ckopuroBaHmm OR 0,29; 95% Cl
0,12-0,68; p=0,007), ckopoueHHAM nepebyBaHHA y BIT (MeagiaHa 9 npoTn 14 AHIB) Ta
3HMKeHHAM YacToTu C. difficile-acouinoBaHoi giapei (3% npotn 11%) [6].

Cy4yacHi HacTaHoBM (Surviving Sepsis Campaign 2021, IDSA 2022-2025)
pPEeKOMeHOyTb OOMEXXUTU TPUBANICTb Tepanii: No3anikapHaHa MHEBMOHIA — 5 AHIB,
BEHTUNATOP-ACOoLiIMOBaHa NMHEBMOHIA — 7-8 OHIB, HeYCKNagHEHUIN nienoHedbpuT —
5-7 gHiB, iHTpaabaooMiHanbHa iHbeKUia 3 aaeKBaTHUM OXKepernbHUM KOHTPOMNEM —
4-5 pHiB, HeycKagHeHuMn cencuc — 7 AdHiB [7]. YucneHHi paHOomizoBaHi
OOCNIMKEHHSA MIATBEPAUNM He TipLli pe3yNbTaTh KOPOTLWMX KypPCiB MOPIBHAHO 3
TpaguuinHMMM 10-14-0eHHUMUK cXxeMaMu [3].

BnpoBagyKeHHA MporpaM aHTUMIKPOOHOro cTioapayXeHcy (AMS) — HaBiTb y
pecypcoobMeXkeHnx YyMoBax - € edPeKTUBHUM IHCTPYMEHTOM MoAo/1aHHS
noninparmMasii. Y TpeTUMHHOMY cTauioHapi @panHuii (2025 p., 1200 nixok)
MPOCNEKTUBHUIN ayOUT BUABMB HEBUMpPaBAaHi abo HeonTUManbHi MPU3HaYeHHsa Y
419% BMNaOKIiB; Aeeckanayuisa NpumHaTa NikapamMmn y 68%, nepexin Ha nepopanbHi
dopMun — y 62% [8]. Y OocnigXeHHi icnaHCbKoi perioHanbHOi NikapHi (2026 p.)
BMKOPUCTaHHA KapbaneHeMiB 3HU3MN0CA Ha 32% NPOTAroM pokKy 6e3 36inbleHHA
netanbHocTI [9].

MpakTUYHM anropmnTM ANg nikapa-iHpeKuioHicTa.

[0o noyaTKy Tepanii: TP KOHTPObHI 3aMNMTaHHA — 4K € IHPEKLLIA? UM 0OCTaTHbO
MOHOTepPanii? Y BpaxoBaHi NoKalbHi JaHi PE3NCTEHTHOCTI? EMNipUYHMA BUBIp —
npenapaT BY3bkoro abo MOMIPHOro cCrekTpy 3a BiACyTHOCTI (daKToOpiB pPU3UKY
Monipe3nCTeHTHOCTI; kapbaneHeMM Ta npenapaTy pe3epBy — BUKIOYHO MpwU
foBefeHin abo BucokoMMoBipHin XDR/PDR-iHbeKLji. Yepes 48-72 rof, Big, nodaTky
NiKyBaHHA — OOOB'A3KOBUIM Nepernan: neeckanauia npuv BigOMiM 4yTNMBOCTI
30yOQHWKA, BigMiHa aHTMOBIOTMKIB NMpPKW HeraTUBHINM MiKpobionorii Ta KhiHiYHOMY
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MOKpPaLLUEHHIi; MOBTOPHa OLjiHKa AOiarHo3ly npwu BiOCYTHOCTI OuMHaMikK. KnaiHivHa
cTabinisauia (HopManisauia TeMnepaTypu =48 rod, remMoamHaMiyHa CTabiNbHICTb,
36epeXxeHe BCMOKTYBAHHS) € MOKa3aHHAM A0 Nepexoay Ha nepopasnbHi popMu 3
6iogocTynHicTio >60% (DTOPXIHONOHW, MiHe30nia, MeTPOHIOa30/, OOKCULMKIIH).
CynposBigHy dapmakoTepanito («remaTonpOTEKTOPW, iIMyHOMOLOYNATOPMU,
AHTUrMICTaMiHHI, NpPOBIOTUKK) cnig  MNpU3HadYaTVM  BUKIIKOYHO 3@ CTPOMMMU
MOKa3aHHAMM, a XPOHIYHI MpenapaTh NneperngaaaT Ha Yac roctpoi iHbekuii [1, 9].

BucHoBKM.

MoninparmMasia B IHQEKUINMHIM NpaKTULi € CUCTEMHOK KAIHIYHOK Ta
enigemMionoriyHo  3arpo3oto, 6e3nocepedHbo MOB'A3aHOD  3i  3POCTaHHAM
AHTUOIOTUKOPE3UCTEHTHOCTI, MIABUWEHHAM  TOKCUYHOCTI Ta MOripleHHaM
BMXXMBAHOCTI MalieHTIB i3 cencucoM. [lokasoBa 6a3a 2020-2026 pp. 04HO3HAYHO
CBIiAUNTb: KOpOTWIi Kypcu (5-7 aHiB gna 6inblwocTi iHdeKuin), cBoedacHa
Jeeckanauia (48-72 roa) Ta YHUKHEHHA HeBMMpaBOaHUX KOMOIHALIM He nulle
6e3mMeyHi, ane v acoLUitoloTbCa 3 KPALUMMK KIIHIYHUMK pe3ynbTaTaMu. TprHUKM
«IKOMOTa BY»K4e, ane OoCTaTHbO» i 0OOB'A3KOBUMM Mepernan Tepanii Yyepes 72 roa
MaloTb CTaTM CTAaHOAPTOM iHPEKUIMHOI NpakKTUKW. AMS-nporpamMmu, HagiTb Yy
crnpouleHoMy BUIrNaai, € edbeKTUBHUM IHCTPYMEHTOM 36epexeHHa ebeKTUBHOCTI
AHTMOBIOTKKIB A9 MAaMBYTHIX MOKOSMIHb.
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