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OCHOBHI ACITIEKTH ®OPMYBAHHS TA
BITPOBA’KEHHS TU®EPEHIIINOBAHUX IMMOCIBIB
KYKYPY3U

T'ouiciok C.O.

KaHAMJAT C.-T. HayK,

JOTIEHT Kadeapu arpo0i0oTEXHOIOTIN
3axigHOYKpaiHChKUI HAIllOHATBHUM YHIBEPCUTET

buuna P.O.

KaHJIUJAT TEXHIYHUX HaYK,
JOLIEHT Kadeapu arpoO10TEXHOIOT1H
3axiIHOyKpaiHChKHUI HALIIOHAJIbHUN YHIBEPCUTET

I'oiicrok 1O.B.

KaHJIUJAT C.-T. HaYK,

JOIIEHT Kadeapu arpoOioTEXHOIOT 1
3axiIHOyKpaiHChKHUI HALIIOHAJIbHUN YHIBEPCUTET

OpHuM 3 HalaKTyaJbHIIIUX MUTaHb POCIMHHMIITBA, SKE 1 JOCI BCECTOPOHHBO
BHBYAETHCS, 3AITMIIAIOTHCSI HOPMH BUCIBY HaciHHsI. OCHOBHOIO MTPHUMHOIO € TIOTOJTHO-
KJIIMATUYHI YMOBHU 1 CTBOPEHHS HOBUX T1OpHUIIB, B SIKUX T'€HETHYHO 3aKJIA/Ia€ThCA
MJIACTUYHICTh pealii3allii MoTeHIialy NPOAYKTUBHOCTI JO 3MIHHHMX IOTOJHUX YMOB.
OpHak, BapTO 3ayBaXKUTH 1 T€, 110 pO3POOKH B ray3i CUILCHKOTOCIIOIAPCHKOI TEXHIKU
Ta CTBOpPEeHHS HUGPOBUX MIATGOPM ISl CUIBCHKOTO TOCIOAApCTBAa Jal0Th HOBI
MO>KJIMBOCTI IIOJI0 YIOCKOHAJICHHS IT1/IX0/11B IO HOPM BUCIBY HaCiHHS. OJJTHUM 3 TaKUX
— € nudepeHIiioBani (3MiHHI) HOPMU BHCIBY HACiHHS, SIKI peali30BYIOThCS 4epes
MOKJIUBICTh OKPEMOTO BHCIBHOTO arapaTy CiBaJKd CHHXPOHHO BHUCIBATH pPIi3HY
KUTBKICTh HACiHHSA. Taka MOXKJIMBICTh MOXE 3MIHHUTH JOKOPIHHO IMJIXOAH IO HOPM
BHCIBY HAaCiHHS. A came, 3HaYHa KUTHKICTh MOJIIB B YKpaiHi Ma€ XBUIIACTO-TOPOUCTHIA
penbed 1 UM 3yMOBIIOETHCA BIAMIHHICTD Y POAIOYOCTI OKPEMHUX YacTUH nojst. Kpim
LbOTO, Ha OJJHOMY 1 TOMY  IOJII MOK€ OyTH JIeKUIbKa IPYHTOBHMX BIMIH, K1 TaKOX
OyIyTh BiIpi3HATHCS 3a poArOUicTIO. | Bce 11e pa3om Oyae CTBOPIOBATH Pi3HI YMOBH
Ui POCTY 1 PO3BUTKY CUTBCHKOTOCIONAPCHKUX POCIHH, a OTXKEe 1 ciBOA HaciHHS
(bikcoBaHOIO HOPMOIO BHCIBY Oy/ie TaeKO HE ONTHUMAIBLHUM PIlICHHSIM.

3a Takux peaiiil, 3SMiHHI HOPMHU BHUCIBY AJI1 OKPEMHUX YACTUH MOJISl € HACTYITHUM
KPOKOM B peali3alii HOTEHIlaly MNPOIYyKTUBHOCTI Cy4acHHMX COPTIB Ta TiOpHIIB
CLTBCHKOTOCTIONAPCHKUX KyIbTYyp. ToOTO, 3a paxyHoOK mudepeHIiiioBanoi ciBOu, Mu
Ma€EMO MOXJIUBICTb AnanTyBaTucs 710 POJIOYOCTI MOJISI 1 B YacTHMHAX 3 TIPIIOKO
POJIIOYICTIO TOJISI BUCIATH HMXKYY HOPMY BHUCIBY HACiHHS, @ B YaCTMHAax 3 KpaIlOko
POJIIOYICTIO BUCISITU BUIIY HOpMY BUCIBY HaciHHs [1]. Takmii miaxia 10 ciBOM, MOXe
3a0€3MeYUTH MiJIBUILEHHS YPOXKAaWHOCTI MOJIsA, B LIJIOMY, 32 PaxyHOK MiABUIICHHS

11
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piBHSL YpOKaWHOCTI 3 KpalluX AUISHOK 1 HE TMOHIKEHHS YPOXKaWHOCTI 3 TIpIIUX
TUJISHOK TOJIA (32 paxyHOK KOMIIEHCATOpHOi 31aTtHocTi ridpuai). Kpim mporo,
nepepaxoBaHi MOXKJIMBOCTI Iy Th 3MOTY IPaBUIILHO PO3IOIIUTH MOCIBHUN MaTepial
Ha 101 1 11e 3a0e3MeYuTh OLIBII ONTHUMaJbHI YMOBH JIJII POCTY 1 PO3BUTKY POCIIHH.
Takoxx, BIAMOBIAHO, 10 PO3MIPY 30H POJIOYOCTI Ha TOMI, TaKUM MIAX1A MOXKE
NPU3BECTU [0 E€KOHOMII TOCIBHOTO Matepiaiy [2] Ta Nepepo3NOAUIMTH PHUZHKHU
OB’ s13aH1 13 TOTOJHUMH YMOBaMH.

PazoM i3 muM, BapTO BiI3HAYUTH 1 TOCTPl MUTAHHA, SIKI BUMArarmTh TNIMOOKOTO
PO3YMIHHSA BUKOPHUCTaHHA AU(EpeHIiioBaHUX HOPM BUCIBY HaciHHsA. Hacammepen,
NOTPIOHO SIKICHO BHUIUIMTH 1 3adikcyBaTH Ha MOJl 30HM poarodocTi [3]. Mu
PEKOMEHIyEMO BUKOPHUCTOBYBATH KapTH ypPO>KalHOCTI Ta CYMyTHHMKOBI 3HIMKHU 3a
JeKUIbKa pPOKIB (MIHIMyM JBOpIYHI J1aHl) 13 NOTOAHUMH YMOBaMHU OJIM3BKUMH IO
CEepeHbOOAraTOpIYHUX IMOKA3HUKIB. BUKOpPUCTaHHS K HENPaBUJIBHUX JKEPEI
(CymyTHHMKOBI 3HIMKH 3a Mepi0J; HU3bKOTO nokasHuka NDVI, cynyTHUKOBI 3HIMKH 13
CYMICHUM pO3MIIIIEHHS] Ha TOJI JAEKUIBKOX TIOpUJIB UM CUIBCHKOTOCIIOIAPCHKUX
KYyJbTYp, BHOKPEMJICHI IMOKA3HUKH arpoXiMIYHOTO OOCTEKEHHS TPYHTY, SIKI HE
B1JI00pa)Kat0Th BCIX JIMITYI0UUX (DaKTOPiB) JJIs1 CTBOPEHHS 30H MPOAYKTUBHOCTI1 MOXKE
Ha caMOMY IMOYaTKy 3HIBEIIOBATU OUiKyBaHUU edekT. KpiM 11bOro, BUKOpUCTAHHS
BUXIJTHUX JaHUX JUISI aHAI3y 30H MPOJAYKTHUBHOCTI MOJIS, OJIEpKAaHUX 32 HETUIOBUX
MOTOJHUX YMOB, Y MOCYIIIUBI pOKA a00 POKHU 3 HAJAMIPHOIO KITBKICTIO OMAAiB, IO
BUIMAJIM Ha TOJie, TAaKOX MOXK€ HEraTMBHO BIUIMHYTH HAa BUAUICHHS 30H
MPOJYKTUBHOCTI Ta BU3HAYEHHS Iepenaay IyCTOT y BUOKPEMIICHHX AUISHKax [4]. 3
IHIIOI CTOPOHM BapTO BIA3HAYUTH 1 T€, IO OKPEMI MOJISI MOXYTh OyTH JOCUTH
CTpPOKaTUMH 3a pofroyicTio. Lle, B mepeBakHIN KIIBKOCTI BHIIAJIKIB, MOB’SI3aHE 3
eJeMEHTaMH pelbedy, TPYHTOBUMU BIIMIHAMU TOJIS a00 1X MOEAHAHHSAM Ha OJHOMY
nom. Ha Takux monsx MOXHA BHOKPEMUTH 3HA4YHY KUIBKICTh JApPIOHUX 30H
MPOAYKTUBHOCTI, sIK1 cpopmoBaHi ocobsuBocTsiMu nodst [S]. [Ipote, 3a pe3ynbraTamu
MONePEeAHIX JIOCTIPKEHb, HAMU BCTAHOBJICHO, IO II€ YCKIIAJHIOE IPOIIEC aHaJi3y
e(eKTUBHOCTI 3aCTOCYBaHHS AU(PEPEHIIHOBAHOTO MTOCIBY 1 HAHOUIBIII ONTUMAIEHUM,
3 TOUKH 30py Iporecy aHamizy e(peKTHMBHOCTI, € momia mois Ha 3 — 4 30HU
MPOIYKTUBHOCTI. Takoxx aisg aHamizy e(eKTUBHOCTI 3aCTOCYBaHHS 3MIHHUX HOPM
BHUCIBY HACIHHS HEOOXIJIHO J0JIaBaTH KOHTPOJIbHI 30HU 13 (PIKCOBAaHUMH HOPMAMH
BUCIBY. Taki IUISHKH MAarOTh PIBHOMIPHO OXOIUTIOBATH BC1 30HH MPOJYKTHBHOCTI Ta
3aKJIaJIaTUCS BIOMEPEK HAMpPsIMKY CIBOM, 1100 3a0€3MEeUUTH PEIEBAHTHICTh JaHUX
yposxkaitHocTi. Kpim 11poro, Take po3MilieHHsI KOHTPOJbHUX 30H JaCTh MOXJIUBICTh
3ano0IrTH BIUIMBY TEXHOJIOTIYHUX KOJIM Ha YpOXKalHICTh. 3a IJIOIIEI0, KOHTPOJIbHA
30Ha, TOBUHHA BIAMOBIIATA OJJHOMY ITPOXOAY CIBAJIKH, a KUTbKICTh TAKUX JUISTHOK Ma€
3aitmatu 710 30 % mront noJis 13 audepeHIiioBaHUM MOCIBOM. 3a TaKUX YMOB Oyjie
MO>KJIUBICTh BU3HAYUTH €(PEKTUBHICTh Ta JOCTOBIPHICTh 3aCTOCYBAaHHS 3MIHHUX HOPM
MOPIBHSHO 13 (PIKCOBAHOO (PEKOMEHI0BAaHOI0) HOPMOIO BHUCIBY HACIHHSI.

Takosx BapTO 3BEpHYTH yBary Ha Te, 110 ICHYIOTh 1 IEBH1 TEXHIYHI 3aCTEPEKEHHS
31 CTOPOHHU CIBJIOK, IIOJO Mepenaay HOpPM BHUCIBY, a caMe: 3MiHa HOPMHU BHCIBY
HACiHHS HEe TMOBHMHHAa OyTM MEHIIOK 2 THC. HaciHuH/ra. Pe3yiabTaramu Hammx
JOCIIKEHb, SKI OyJaM TpOBENEeHI HAa BUPOOHWYUX TOJSAX TIBAECHHOT YaCTHHU
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3axigHoro Jlicocreny Ykpainu (XmenpHuipka ta TepHomiabchka 0071.) BCTAHOBIICHO,
10 13 KPOKOM 3MIHM HOPMH BHCIBY HACiHHS MiXXK 30HaMH IIPOJIYKTUBHOCTI Y 3 THC.
HaclHMH/Ta., TPHUPICT CEPEAHBOI YpOKaWHOCTI JU(EpeHIiHOBaHOTO TIOCIBY B
MOPIBHSHHI 13 KOHTpoJieM ((¢ikcoBaHa HopMa BHUCIBY) ckiaaaB 0,41 - 0,46 1/ra. [lomxo
HOPM BHCIBY, TO BOHHU CKJIaJIaJId BIATIOBIHO IO 30H MPOAYKTUBHOCTI 69, 72, 75, 78
THUC. HaciHMH/TAa. Ha KOHTPOJBHUX X MIISHKAX KyKypyJ3y BHCIBIM (DIKCOBAHOIO
HOPMOIO, SIKa CTaHOBMWJIA 75 THC. HAaCIHUH/TA. BiAmOBIIHO 10 JOCHIKYBAaHUX TIOJIIB,
cepemHs HopMa BUCIBY Ha Tu(depeHITiHOBaHNX MTOCIiBax KoJMBajacs B Mexax Bif 70135
HaciHuH/Ta 10 72058 HacinuH/Ta abo 11e OyJso Big 2942 no 4865 HaciHMH/TA MEHIIE
MOPIBHSHO 13 KOHTPOJEM (pEKOMEHJ0BaHA HOpMa BHCIBY HACIHHS AJI PETIOHY).
Exonowmis nacinus Oyina Ha piBHi 3,9 — 6,5 %.

HactynHuil BaXJMBUII MOMEHT € BUOIp riOpuay, akuil Oyae BuciBatucs. | Tyt
HEOOXIJTHO PO3YMITH HACKIJIBKH TUIACTUYHUM € T10pHI, 1 YA MOXE BiH KOMIIEHCYBaTH
a00 yTpUMYyBaTH CTPYKTYPHI IOKAa3HUKU POJYKTUBHOCTI 32 3MIHHUX yMOB. ['10puu,
K1 (OpMyIOTh CTally KUIBKICTh 3€pHIBOK Ha OJHOMY KadaHi TpH 3MiHI yMOB
BUPOIIYBaHHSI, OUIBII MPUAATHI IS (PIKCOBAHUX HOPM BUCIBY HACiHHS. Y BUNAJAKY 3
nudepeHIiioBaHOI0 C1BOOI0, BAXKIIMBOIO CKIIAJIOBOIO € 3/IaTHICTh Ti0opuy hopMmyBaTu
OUIBIIY KUTBKICTh MTOBHOI[IHHUX 3€PHIBOK Ha OJIHOMY KadaHi 3a 3MEHIICHHS TYCTOTH
MOCiBy 200 yTpUMYBATH iX MiJBUILEHY KUIbKICTh IIPH 30UIBIIEHH] POCIHH KYyKYpyI3U
Ha oauHuUIl Twion. Hamn gocnimpkenns Oynu nposeneti 13 riopunom JAKC 3972, skuii
3a0e3nedyBaB y JOCIIHKYBaHOMY PErioH1 yposkaiHicTh Ha piBHi 10,3 — 12,8 1/ra 1
dbopMyBaB BHIY ypOXXalHICTh Ha JUQPEPEHIIAOBAHUX I[OCIBaX IMOPIBHSIHO 3
PEKOMEHA0BaHOIO ((hiKCOBaHOIO) HOPMOIO BUCIBY IILOTO T1OpHTY B PETiOHI.

TakuM 4MHOM, JUIsl OJIepKAHHS €KOHOMIYHOTO e(eKTy Bia AU(EpeHIiioBaHOTO
MOCIBY NOTPIOHO MAaTH 3HAYHHMM 0OCAT BUXIIHUX JAHUX y BUIJIAIL KapT ypOXKAHHOCTI,
I'PYHTOBOT'O TNOKPHUBY MOJs, MOKAa3HUKIB arpOXiMIYHOTO aHaii3y IPYHTY, MOTOJHO-
KJIIMAaTUYHUX YMOB Ta J€TalbHy iH(MopMalilo 1npo (opMyBaHHS ypOXKAHWHOCTI
riopuaom Kykypya3u. Bee 1ie 7acTh MOXKIIMBICTD OJIep KaTH MiABUIICHY YPOXKAHHICTh
Ta EKOHOMIIO HACIHHSI.
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IIEPEBAI'N AUTODESK REVIT, K ITPOI'PAMMU B BIM
TEXHOJIOI'TAX

Ky3bko Baaguciasa

CTYJCHTKA

XapKiBChKUM HAIllOHATBHUN YHIBEPCUTET MICHKOTO TOCIIOIapCTBA
iM. O. M. Bekerosa, XapkiB

HayxoBwuii kepiBHUK

Bumnescrekuii Jlennc CepriiioBuu

PhD, ctapummii Buknanay kadenpu Micbkoro OyaiBHULTBA

Ta TEPUTOPIATBHOTO IJIAHYBAHHS

XapKiBChKHI HALIIOHAJbHUN YHIBEPCUTET MICBKOTO TOCIIOAApCTBA
iM. O. M. BekeroBa, XapkiB

VY HUHINIHIX TEHJICHIISIX PO3BUTKY OYIIBHUIITBA JIEBOBA YacTKa MPOEKTYBAaHHS
BUKOHYETHCS 3 METOIO ONTUMI3allli POIIECIB IUIaHyBaHHs, IPOEKTYBAHHS Ta 3BEICHHS
00’exTiB. Bukopucranus TpaauuiiHoro 2D- KpeclieHHs B NPOEKTYBAaHHS BTpavae
aKTyaJbHICTb, OCKUIBKM HE JI03BOJII€ MEpeJaTH CyTh OyIIBHHMIITBA KOMILIEKCHO,
3Ba)KAIOUM HA BCl 1HIUBIAYyaJbHI aCTIEKTH SIK OKPEMHUX €JIEMEHTIB, Tak 1 JyIsi Oy/iBIIi B
miomy. To6T0 00’ €KT MOKe OyTH CTBOPEHUH, HE OPIEHTYIOUHCH HA MOXKIIMBI BapiaHTH
peajJbHUX YMOB Ta ICHYIOUMX ejeMeHTIB. OKpIM LBOro ICHYyeE CyTTeBa Ipodiiema
HECTPYKTYpPOBAHOI KOOpJMHALIi y KOMAaHJHIA poOOTI MpU BUKOHAHHI MPOEKTY.
Hatomicts BukopuctanHs BIM-texHonoriii Ta 1HHOBaUIMHHUX MPOTrpaMHUX
KoMILIekciB Ha KuTanT Autodesk Revit ycyBae Henomiku, 3 SKUMH HE MOXE BIIOPATHCh
3Buyarine CAD-npoekTyBaHHs.

Building Information Modelling (BIM) — e BukopucTanHs ciiibHOro uppoBOro
MpencTaBleHHd 00’ekTa OymIBHUUTBA JUIsl CHOPHUSHHS MpoOLlEcaM MPOEKTYBAHHS,
CIOPY/DKEHHsSI Ta eKcIuTyaraiii, 1mo (opmye HaliiiHy OCHOBY MJisi TPUNAHATTA
YIPaBIIHCHKUX Ta TEXHIYHUX PIIIEHBb MPOTITOM YChOTO HOTO KUTTEBOTO 1Ky [1]. 3a
cBoeto cyTTio BIM nossirae B ontumizaltiii mpoiiecy BUKOHAHHSI TPOEKTYBAHHS, 110 J1a€
MOJKJIMBICTh CKOPOTHUTH Yac TutaHyBaHHs 10 20% Ta 3MeHIlye BUTPATH HA MaTepiaiu
omm3eko 10 15% [2]. Ll TexHomoriss He 00MEXY€EThCS JUIe CTBOpEeHHIM 3 D-Mmoneni,
BOHA JIO3BOJISIE BIATBOPUTH CTPYKTYpy, CHenudikalito marepiajliB Ta KIHIEBUN
pe3ynbrar 00’€KTa SK KOMIUIEKC B3aeMojii enemeHTiB. BIM-texHosorito BapTo
po3mIsAaTy Ak OararorpaHHy 0a3y JaHUX MPOEKTY, IO MIHIMI3Y€ KUIBKICTh TOMHJIOK
1 pU3UKIB Ta MiABUIILY€E TOYHICTh B Oy/1IBHUIITBI.

["any3eBum cranaaptoM BIM TexHOIOTIH TpUBaInii Yac BBAXKAEThCA MPOTPAMHUINA
komrieke Autodesk Revit. BiH € mpoBilHUM IHCTpYMEHTOM Yy Il cdepl 3aBAsSKU
MOXJIMBOCTI 00’€/THaHHA (PI3UYHUX Ta AHATITUYHUX JIAHUX PO MPOEKT B OIHOMY
cepenoBuII, 110 30epirae BCi HIOAHCH eyieMeHTiB. Ha BiamiHy Bif TpamuiiiiHoro 2D-
miaxony, y Revit mpoekT CTBOPIOETHCS HAa OCHOBI BIPTyaJIbHHX aHAJOTIB pealbHUX
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OyHiBebHUX KOHCTPYKIIM 13 BENHKOIO KUIBKICTH 1H(opMarii mpo ixHi (izuko-
MEXaHI4HI BIACTUBOCTI.

BaxxnnBoro GyHKIEO MporpamMu € Belika 010110TeKa KOMITIOHEHTIB, SIKa CYTTEBO
copoirye poboty 3 Moxemno. KopucTtyBau MoKe pefaryBaTd mapameTpu i3
3alpOTIOHOBAHUMM  JaHUMH, CTBOPIOIOYM BJIACHI YHIKaJIbHI KOHCTPYKII Ta
aHaJI13yBaTH IXHIO CIJIBHY POOOTY.

Revit 6e3mocepeiHbO BUPIIIYE OAHY 3 TOJIOBHUX MpodsieM 2D — mpoeKTyBaHHSI —
PO3OLKHICTH MK (DAKTUYHUMH TaHUMHU Ta OTpUMaHuUMU y cnenudikaii. [Ipu Oyab-
AKi 3MiHI JaHuX fAKi BiAOyBalOThbcs Ha IaHax, (acagax abo y 3D-mopen,
aBTOMaTUYHO OHOBIIOIOTH yCIO MOB’s3aHy iH(opmariito mpo 00’ekT. Ile 3abe3meuye
aKTyaJIbHI Ta JIOCTOBIPHI PE3yAbTaTH JJIA KOXKHOTO €JIeMEHTa, TapaHTYIOYH OLIBII
TOYHMI Ta €(DEKTUBHUI KIHIICBUM PE3YJIbTAT.

[Iporpama 3a0e3nedye CHiIbHY poOOTYy KUIbKOX (DaxiBIIB HaJ OJHUM IPOEKTOM,
30KpeMa B pEKMMI PEaJbHOTO Yacy. 3aBIsKH BUKOPUCTAHHIO XMApHUX Iu1aT(opm abo
JIOKaJIbHOTO CHIJIBHOTO CEepBepa apXITEKTOPH, KOHCTPYKTOpPU Ta IHXKEHEPH,
B3aEMOJIIFOTH MIXK CO00I0 HE3aJIe)KHO BiJ CBOro Micie3HaxomkeHHs [3]. Taxuii miaxing
ICTOTHO CKOpPOYY€ 4Yac MPOEKTYBaHHS Ta JO3BOJIAE CIIUJIBHO YXBaJIIOBAaTH HAWOUIBII
HaJliiH1, 0e3MeYH] Ta €CTETHUYHI PIIICHHS.

[le rapmMoHiifHO TOMOBHIOE BOY/IOBaHa (PyHKIIISl KOJI31i, MEPEBIPKU MEPETUHIB a00
HE CHIBNAJIHb €JeMeHTIB. BoHa /103BOJsiE€ BUSBUTU Ta YCYHYTH PO301KHOCTI MIX
KOHCTPYKTHUBHHMH Ta apXITEKTYPHUMH pIMICHHIMA Yy MOJIETI, Ie 0 MPOIeCy
3BEICHHs OyiBJl 4d cnopydd. Lle 3BOAUTh 1O MIHIMYMY PU3HMKHU JOPOrOBapTICHUX
nepepoOok Ha OyAiBEIbHOMY MalJaHUHKY.

Revit miaTpumye 1HTErpamir0 3 I1HIIUMU OPOTPAMHUMH  KOMIUIEKCAMU
BupoOHuiTBa Autodesk (Robot, Navisworks, ReCap, AutoCAD Ta 3ds Max) ta iHmumx
BUpoOHUKiIB (JIIPA-CAIIP, CAII®DIP yu SCAD). IIpoekT i3 KOPEKTHO 3aJlaHUMU
reOMETPUYHUM JAaHUMH, MOXKHA EKCIOPTYBaTH B PO3PAaXyHKOBI KOMIIJICKCH,
Harnpuknan, JIIPA-CAIIP, mo 3MeHIllye yac Ha MOBTOPHE CTBOPEHHSI PO3PaxyHKOBOI
mozneni. [Iporpama TakoX 1HTErpyeThCsl 3 MpPOTpaMaMy KOIITOPHUCHOTO PO3PaxyHKY,
JUTSI BIACTE)XKEHHS (PIHAHCOBUX ACTIEKTIB HA KOXKHOMY €Tarl Oy/[iBHUIITBA.

KomrisiekcHe BUKOPHUCTaHHS IIMX MOXJIMBOCTEH BeJle 10 OTPUMAaHHS €KOHOMIYHOI
BUTOJM. ABTOMaTH3allisi Ta CIUIbHAa poOOTa KOMAaHIM B PEAJbHOMY Haci CyTTEBO
CKOpPOUYIOTh TEPMIHHU MPOEKTYBAHHS. 3HMKYETHCS HMOBIPHICTH OTPUMATH TTOMUJIKH,
[0 JT03BOJISIE YHUKHYTH HernepeAadadyyBaHMX BHUTPAT Ha €Tali PO3pOOKU IMPOEKTY.
PobGoTa 3 mpoToTUNaMM ICHYIOUMX €JIEMEHTIB MIHIMI3y€ BUTPATH HA BUTOTOBJICHHS
HETUIIOBUX JOPOTOBAPTICHUX KOHCTPYKIINA. Y CYKYMHOCTI Il YUHHUKHU 3a0€3MeUyI0Th
BHUCOKOTOYHHMI PO3PAaXyHOK, POOISYM TMPOEKT MAaKCUMajdbHO ONTHUMAJIBHAM Ta
peHTa0eIbHUM.

OTtxe, Autodesk Revit € mpoBigHOIO iporpamoro s peatizaiii BIM — rexHonorii
y cydacHOMY OymiBHHUIITBI, SIKa JIO3BOJISI€E BUPIIIUTH  HU3KY (yHAaMEHTATBHUX
HEJOMIKIB KiacuuHoro 2D — miaxoxy. BukopuctanHus 115010 MPOTPaMHOTO KOMITIEKCY
ONTHUMI3y€ Yac BUKOHAHHS TMPOEKTY, MiJIBUIYE TOYHICTH PO3PAXyHKIB 1 poOOUOi
JOKYMEHTAIII1 Ta 3HAYHO 3MEHITyeI (hiHAHCOBI PU3HKH TIi]] Yac Oy/1IBHUIITBA.
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CYYACHE BUKOPUCTAHHS TEXHIKH
JIIHOT'PABIOPU B MUCTENTBI TA IN3ANHI

3oaoramko Karepuna
Marictp kadenpu Au3aiHy 1 TEXHOJIOT1H
XapKiBChbKHM HAIllOHATBHUM M€1aroT19YHUN YHIBEPCUTET

Kyparosa Mapis
JoneHT kadenpu au3aiHy
XapKiBChKHM HAIllOHATBHUN M€1aroT19YHUN YHIBEPCUTET

JlinorpaBiopa 11e yHIKaJIbHa TEXHIKa APYKY, 10 Oepe CBii moyaTok Ha pyoexi XIX
— XX cT., 3 IOSIBOIO JIIHOJIEYMY Ta Ma€ BUTOKH 3 1HIIIMX TEXHIK: Kcuiiorpadis — 1epeBo,
opopt — metan, Jitorpadis — kamidb Ta iHIIN. ChOrojH1 ii BUKOPUCTOBYIOThH JIS
CTBOPEHHSI aBTOPCHKMX pOOIT, IO JO3BOJISIE EKCHEPUMEHTYBaTH 3 (HopMamH,
TEKCTypaMu Ta 3 Hu(poBUMHU HOCIsIMU. [7, €.106]

[licns mosiBM JIHOJIEYMY MHTIII BUKOPHCTOBYBAJIM JaHy TEXHIKY 3 METOIO
CTBOPEHHS LTIOCTpAIliil JjIsl ra3eT, KHUT Ta IiakaTiB. JIIHOTpaBopy MOdM00WIN uyepes
MO>KITUBICTh CTBOPEHHS TUPAXXHUX TBOPIB, IO JAJI0 3MOTY MOIIUPIOBATH MUCTEITBO
cepejl BCIX BEPCTB CYCHUILCTBA. [6]

Texnika JHOPUTY 30epiryiach JO HAIIUX JHIB Ta MPOJOBXKYE IMOIIMPIOBATHCH
4yepe3 CBOI0 YHIBEPCAJIBHICTh Ta MPUEMHICTh Y BUKOHAHHI poOiT. Bona mpuBeprtae
CBOIO yBary BI3yaJbHOIO 1ACHTUYHICTIO, 00 1i BIZOMTKH OApa3y BITI3HAIOTHCS
XapaKTEepHUM KOHTpacToM 1 (opmoro miHiid. Cam mporiec BUKOHAHHS POOOTH € JIs
0aratboX 3aXOIUTIOI0YMM, IO JO3BOJISE TOEIHYBATHU K XYyI0KHE OAUSHHS TaK 1 py4He
pemeco.

CporojiHi JIIHOTpaBIOpa TMEPEKUBAE BIAPOIKEHHS, 00 3aBISKU TOETHAHHIO
CyYaCHUX TEXHOJOTIH Ta TPaJuLIMHUX OCHOB JPYKY MOKHA €KCIEPUMEHTYBATH 13
BEJIMKUM MacliTabOM NPHUHTIB, BHKOHYBAaTH OararomapoBi Ta OaraTOKOJbOPHI
po0oTH, oeaHyBaTH M(POBI Ta pyuyHi TexHiKU. CydyacHl MaTepiaiu, sIKICHI YOpHUJIA
Ta Marip Aar0Th MOKIIMBICTh CTBOPIOBATH UITK1, TTTMOMHI Ta IOBFOBIYHI poOOTH. [4]

I3 pO3BUTKOM TEXHOJNOTIH MOAEPHI3YIOThCSA MPOLECH JAPYKYBaHHS 1 TEXHiKa
JIHOPUTY HE CTa€ BUKIIOYeHHSM. [laHuil Buj ectaMiiHoi rpadikud CTaB OJHIEI0 3
npuunH BuHakAeHHS 3D — napyky. CydacHl XyJOKHUKH Ta AOCTITHUKA BUBYAIHA Ta
OMaHOBYBaJIM IU(POBI pecypcw Ta IHCTPYMEHTH il TpaHchopmarlii ecTamImHOi
rpadikyd, MO0 TO3BOJWJIO BHUTOTOBJIATH HHUQPPOBI PO3pOOKH y BUTIAAI (DI3UIHUX
JIpyKapchkux (OpM 3 BETUKOIO AeTaiizalfiero. Xoda TpaaulliiiHi TEXHIKH 30epiraroTh
CBOIO KyJBTYPHY Ta XYyJIOXHIO I[IHHICTb, ajie¢ 11 BUKOHAHHS CKJIQJHUX, TPIOHHMX
KOMITO3HINHN 13 1IEHTUYHOIO TMOBTOPIOBAIBHICTIO Ta EKOHOMIEID Yacy JOpPEYHO Y
BUPOOHMUOMY IPOLIECI BUKOPUCTOBYBATH MOKIIMBOCTI Cy4acHUX TexHousoriil. Takum
qyuHOM, 3D — JIpyK HE 3aMiHIOE MOBHICTIO TPAIUIIINHI METOAM, a JIMIIE MOKpaILye
BUPOOHUIITBO 3aBJISKM OCHOBI 3aKJIaJE€HOI BiJ ICTOPUYHHMX Ta TEXHIYHUX 3HAHb
c(hopMOBaHMUX Ta PO3MOYATHUX, L€ A0 PO3BUTKY HU(DPOBUX TexHONOTIH. [1, c. 35]
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CydacHi MOXJIMBOCTI HE 3aJI€KHO B TOTO BUKOPUCTOBYEMO MU PY4HY Tpadiky
YU 3BEPTAEMOCH JI0 HOBUX TEXHOJIOTIM Jlae Bapiallii 3aCTOCyBaHHs ii Ha Oyab — SIKUX
MPOJYKIISIX, YMAaKOBKax, KHWXKKax, >XKypHallax Ta IHIIMX Hocisx. Hampukinan,
cyyacHui XynoxxHux Yan ITOH, mepeKkOHaHWM y TOMY, IO «PYYHUH MAJIFOHOK €
PYUYHUM JPYKOM» 1 HaJMXA€ 1HIIMX CBOIM MPHUKJIAJAOM JJISI BUKOPUCTAHHS TEXHIKU
JIHOTPABIOpU y AW3aiiHl. BiH BBakae, 110 3aBXKIW 3HAWIYTHCSA JIIOJU, SKI OYIyTh
MIITPUMYBaTH py4HY TIpadikKy, TOMy MPOAaE BIACHY MPOAYKIIIO 13 300pakeHHSIMHU
CTBOPEHUMH TEXHIKOIO JIIHOTPaBIOpH: (PyTOOIKHU, CKISHKH, MiJACTaBKH, KAPTUHU Ha
TKaHMHax To1o. [7, c. 107]

BaromuM moka3oM akTyalbHOCTI BUKOPHUCTAHHS JIIHOTPABIOPH B CYYacCHOCTI €
umoctpanii @pancya bepry, skuili TpOTATOM CBO€i Kap’€pu MpaiioBaB apT —
JMPEKTOPOM Ta INTIOCTPATOPOM Yy PiSHOMAHITHHMX KypHanmax. Moro po6otu
BIJIPI3HAIOTHCS CBOTMU SICKPAaBUMH CHITyeTaMH Ta KOHCTPYKTUBHUMH 300PaKCHHIIMH,
110 OyJIM 0/ipa3y MOMIYEHI KPUTUKAMH 1 OLIHEH1 CYCH1ILCTBOM. B O151b1110CTI pOOIT BiH
CTBOPIOE CIIOKIMHMM Ta MIOCKU (OH, 110 HE BIABOJIIKAE BiJl (Irypy HA MEPEAHHOMY
IaHl 1 BCA yBara risjgada crpsiMoBaHa Ha Hei. @paHcya € 3aTpeOyBaHUM Ta
MOMYJIIPHUM XYJI0KHUKOM B CBOiM TalTy31, sSIKAM 1 3apa3 MpaIfoe 3 TEXHIKOO JIHOPUTY.
lapuuM npukiIazoM HOro poOIT € cepis KOJMbOPOBUX UIIOCTpaIlii y TExXHiIl
JHOTPABIOPHU I KypHay Vanity, e aKTUBHO BUKOPUCTOBYIOThCS IpadidHi TEXHIKH
y KoMmepIliitHoMy au3aiini Ta fashion-iagycrpii. [5, c. 34] (puc 1.1)

Ui}

A
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Puc 1.1. Imoctpartii @pancya beprty mis sxxypHainy Vanity
IDicepeno: https://system-magazine.com/issues/issue-6/francois-berthoud-vanity-
magazine

Bpaxxarouumu € Takox poOOTH BIJOMOTO 1LIIOCTpaTopa, IpaBepa Ta aHiMarTopa 3
Manuectepa Jlena XoymeHa. Moro po6OTH Bimpi3HAIOTBCSA BiJ IHIIMX MHUTLIB
KUIBKICTIO HamapyBaHb, pubiau3no 30 — 90 mapis. Ile namae rmubunn poOOTI, sKi
MaiiKe BOJIOAIIOTh (hOTOrpa(idHOO BIACTUBICTIO. YITI00JIEHA TeMa XYI0KHUKA MIChKI
nen3axi, apxXiTeKTypa Ta CIICHH 3 TTOBCSIKIEHHOTO XUTTsI, XOY/ICH € BIJJaHUM CBOEMY
peMeciy Ta He JUBJISTYUCH Ha CTPIMKUIA PO3BUTOK HOBUX TEXHIK Ta Cy4aCHUX IIPOrpam
CTBEPJIKYE, 10 «3aBXKIH € 1 0y/1e MaicTpoM JiiHoTrpaBopmy». [3] (puc 1.2)
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Puc 1.2. bararomrapogi iiHorpastopu Jlena XoyaeHa
Ilxepeno: URL: https://www.itsnicethat.com/articles/dan-howden-linocut-prints-
illustration-240119

JlinorpaBopa Tako BUKOPUCTOBYEThLCS IS UTFOCTparlii miiakatiB. Hanpukian, Ha
3amoBjeHHs Jineem Coornhert y Himepmangax Oyno pospobiieHo moptpet Jlipka
@donbKepTCOHA BUIATHOTO XYJA0XKHUKA, TpaBepa Ta BYCHOTO Ha YECTh SIKOTO, OyJ0
Ha3BaHo wKoidy. [Ipyk Oyno 3po0iieHO PI3HHMH KOJbOPaMU IOBTOPIOIOYM HOro
apronoptpetH. (puc 1.3, a).

[Ipo/1oBXKyIOYM TeMy KOJIbOPOBOI JIIHOTPABIOPHM MOKHA III€ 3a3HAYUTH POOOTY
Jlxenni PoOcon cepii po6iT Ha HeOecHy Ta O6oTaHiuHy TeMu. POOOTH BHKOHAHHI B
PI3HUX TpaJi€eHTHUX KOJBOPOBUX Tramax, IO Jofae poOoTaM Ka3KOBOCTI Ta
yHIKaJIbHOCTI. (puc 1.3, 0).

pudToBa yacTMHAa y BHKOHAHHI JIHOTPABIOPU € TaKOX TMOMYJSPHOIO Cepen
MUTIIB B AaHiid Texauri. [Ipukmagom pobit € «KoxanHs» cepii podit «AmndapiT»
HetiBa Jleguepa, ne BiH po3po0sie cUCTeMY 3 IBOX OJIOKIB, pOOJISIYM KOXKHY JIITEPY
yHIKaJIbHUM mpudTom. (puc 1.3, B). [2]

Puc 1.3. [Ipuknaau cydacHoi JiHOTpaBIOpH
a — noptpert Hipka @onbkepTcona; 6 — cepist poOit J[>xenHi PoOcown; B — cepist poOiT
«Andasit» JletiBa Jlepuepa
Ilxepeno:  URL: https://peopleofprint.com/best-of/pop-member-showcase-21-
linocut-artists/
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JlinorpaBropa BUBUYAETHCS B 3aKJIaJax BUIOT OCBITH K OKpeMa TUCIUILIIHA YU €
CKJIaJIOBOIO 1HIIMX MPEAMETIB JJII O3HAHOMIICHHS 13 PI3HOMAHITHHUMH TEXHIKaMHU.
CTyIeHTH OIaHOBYIOTh SK KOMIIO3HUIIIMHI aCMeKTH, TaK 1 TEeXHIYHI IS SKICHOTO
BUKOHAHHS APYKY. Y MpOIECl HABYAHHS CTYJACHTH CTBOPIOIOTH OKpEMi TBOpH abo cepii
poOIT 3 aBTOPCHKUMHU KOMIMO3MUIISIMU. JIOCUTh 4YacTo 1L TEXHIKA CTa€ OCHOBOIO
KYPCOBHX Ta JUIJIOMHHUX POOIT y BUIJISAAI pPO3POOKH TpadidyHUX JIMCTIB, LIFOCTpAIIii
70 JTEpaTypHUX TBOPIB, IIIKABUX pIlIEHb MaKyBaHHSA 1 1HIIOT modirpadgigHoi
npoaykiii. JliHorpaBiopa B OCBITHBOMY CEPEIOBHINI BHUCTYyNa€E €PEKTUBHUM
THCTPYMEHTOM JJisi MaiflOyTHIX (paxiBIiB, Kl OMAHOBYIOTh SIK PY4HI TEXHIKH, TaK 1
u(poBl TEXHOJOTIT MOEJHYIOUM iX B CBOIX Npo€KTax. Takui CHUHTE3 IOKa3ye
aKTyaJIbHICTh TEXHIKM B CY4aCHMX yMOBAax 1 BMIHHS aJanTyBaTy TPaAULIIiHI TEXHIKA
13 CbOTOJICHHUMH TeXHOJOT1sIMU. (puc 1.4)

Puc 1.4. ITpuxnaau po6it cryaentisa XHITY im. I'.C. CkoBopoau
3osoramko K., Kopanbosoi 0. 2024p.
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OTxe MOXHa 3pOOWTH BHCHOBKH, IO JIHOTPABIOpA CHOTOAHI 3aJIMIIAETHCS
BRXJIMBUM €JEMEHTOM Y PO3BHTKY CydacHOro rpadigHoro mwucrenTBa. MHUTI
IIHYIOTh 11 32 MOXJIMBICTH TepefaTd scKpaBy ¢akTypy, CMUIMBI JIiHIT ¥ TOHOBI 1
KOJILOPOB1 KOHTpAacTH. PoOOTH, BUKOHAHI B JIHOTPABIOPI JIAKOHIYHI, MICTSTh SIBHUM
KOHTPACT, YITKAW ITPUX, TPU HEOOX1THOCTI € MOKIIMBICTH BUKOHAHHS KOJIHOPOBOTO
npyky. JIroOOB 1O MTpUXyBaHHS 1 TepeaaBaHHsS (OPM BUTIAHO BIAPI3HIE TEXHIKY
JiHOTpaBIoOpH Bia Pororpadii Ta muGpoBUX METOIB.

CporomHi MUTII Ta rpadidHi TU3aiiHEPH 3aCTOCOBYIOTH JIIHOTPABIOPY JJISI BCHOTO
— BiJ MiHIMaJi3My JI0 CKJIQJHUX OararoO0apBHHX aOCTpaKIlii, JaMar49d CTEPEOTHIIN
PO Te, IO I1€ MUCTEITBO TOAUTHCS JIMIIIE IS CYBOPOi MOHOXPOMHOT rpadiku.

BukopucranHs cy4acHUX MOJIIMEpIB a00 JIIHOJEYMY 3aJIMIIAETHCS JTOCTYITHUM 1
MOMYJIIPHUM 3acCO00M JIJIE CTBOPEHHS 1H]I-BHJIaBHUIITBA, aBTOPCHKUX JIMCTIBOK,
UTIOCTpAIliH, sIKI MaIOTh CBOIO YHIKAJIbHICTb.
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art.com.ua/tehnika-linogravyury-vid-tradycziyi-do-suchasnosti/ (mara 3BepHEHHS:
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ABTOMATHU3AIIA BUPOBHUYUX NTPOLECIB Y
XAPYOBIN TPOMUCJIOBOCTI

Cwmitrox Spociaas BosiogumupoBuy
KaHIUAAT TEXHIYHUX HaYK,

3aBijlyBau Kadeapu

aBTOMATH3AIli] Ta KOMIT IOTEPHUX TEXHOJIOTIH
cucreM yrpaiiHHSA M. Tipod. A.Il. Jlagantoka
HarionanpHuil yHIBEpCUTET XapyOBHUX TEXHOJIOT1H

SAmroBuit Ouekcanap OJiekcaHAPOBUY
HarionanpHuit yHIBEpCUTET XapuOBUX TEXHOJIOTH

ABTOMAaTH3aIlisl BUPOOHUYMX MPOIECIB HA OCHOBI BIPOBAKEHHS 1HHOBAIIHUX
TEXHOJIOTIYHUX KOMIUIEKCIB Ta HOBITHIX BHPOOHMYMX MOJYJIB, JONOMIXHOTO
oOJafHaHHS, TPAHCIOPTHO-HAKONMUYYBAIBHUX 1  KOHTPOJIHHO-BUMIPIOBAEHUX
MIPUCTPOIB, 00'€IHAHUX Y THYYK1 BUPOOHHYI CUCTEMH, [0 KEPYIOTHCS BiJl €JIEKTPOHHO-
O0OYHMCITIOBAILHUX MAILIMH, € OJIHIEIO 31 CTPATEriil MPUCKOPEHHSI HAYKOBO-TEXHIYHOTO
nporpecy [2].

['Hyuyka BuUpOOHMYA cHUCTEMA ABISE COOOK CYKYIHICTb pPOOOTHU30BAHMX
KOMIUIEKCIB Ta THYYKHX aBTOMAaTH30BaHMX MOJAYIIB 3 CHUCTEMOIO 3a0e3MEYEHHS
(yHKIIIOHYBaHHS B aBTOMAaTUYHOMY PEXUMI IPOTATOM 33J]aHOTO IHTEpBAIy Yacy, sika
XapaKTepU3y€eTbCs  BIACTUBICTIO ABTOMATHU30BAHOTO TMEPEHAJAroJKEHHS IpU
3aCTOCYBaHHI iX y XapuOBOMY BUPOOHHIITBI.

VY3romkena poboTa BCIX €JIEMEHTIB BUPOOHUYOI CUCTeMHU MMOBUHHA 0a3yBaTucCs Ha
oprasizailii 3B'A3Ky BCiX CKJIQJIHUKIB, 110 JI03BOJUTH CHHXPOHI3YBaTU POOOTY BCI€i
CUCTEMH B yMOBAX 3MIHHOT CTPYKTYPH 1 TPUBAJIOCT] TEXHOJIOTTYHHX MTPOIIECIB.

ABTOMaTH3aLisl BUPOOHMYMX MPOIIECIB XaPUOBOi MPOMUCIOBOCTI SIBJISIE COOOIO
CYKYMHHICTh 3aXO[IB 13 PO3POOJEHHS TEXHOJIOTIYHUX TPOLECIB, CTBOPEHHS Ta
BIIPOBAKEHHS BUCOKOIIPOTYKTUBHUX, aBTOMATUYHO JIF0OUYUX MOJeNel BUPOOHHIITBA,
[0 3a0e3MeuyroTh 0e3nepepBHE 3pOCTaHHS MPOJAYKTHUBHOCTI Mpalll Ta BUPOOHUIITBA
rotoBoi npoaykuii [1,3].

VY po3BUTKY aBTOMaTH3allli BAPOOHUYMX MPOILIECIB, MOKHA BUJILJIUTH TPU €TaIlU:

* aBTOMaTH3aIlia pOOOYOro IMKIY, CTBOPEHHS HAaIBaBTOMATIB 1 MaIllWH-
aBTOMATIB;

* aBTOMATH3AIllsI CHCTEMHU MAIlIMH, CTBOPCHHS aBTOMAaTHYHHX JIiHIH;

* KOMIUIEKCHA aBTOMAaTH3aIlisi BUPOOHUUUX TPOIIECIB, CTBOPEHHS aBTOMATHYHUX
IeX1B Ta 3aBO/IIB [4].

CydacHe aBTOMaTHU30BaHE BUPOOHUIITBO SIBJISIE COOOIO CKIIAAHUM OaraToIaHKOBUN
00'€eKT KepyBaHHSA, BCl €JIIEMEHTHU SKOTO 3HAaXONSThCS B TOCTIMHIA IUHAMIYHIN
B3acMo/li. BcTaHOBIEHHS ONTUMAJILHUX B3a€EMO3B'A3KIB MK €JIeMEHTaMU 00'eKkTa
KepyBaHHA [Jisi JOCSTHEHHS HaWKpalmMX EKOHOMIYHMX IIOKa3HUKIB POOOTH
aBTOMATHU30BAHOTO IMiJIMPUEMCTBA BH3HAYAa€ BHKOHAHHA (YHKIIIM aBTOMATHYHHUX
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cucteM. BUKoprcTaHHS 1HHOBAIIHUX 3aC001B aBTOMAaTH3al1lli BUPOOHUIITBA JI03BOJISIE
BUPIIIYBAaTH HE TUIbKM 3aBJIaHHS KEPyBaHHS YCIM MPOLECOM BUPOOHUITBA, ajie i
THYYKOTO KEpyBaHHSI TEXHOJOTIYHUMH IPOLECAMHU 1 TEXHOJOTIYHUM KOMIUIEKCOM
yCTaTKyBaHHS.

Po3Burok aBTOMarTm3amii MpoueciB BUPOOHUUTBA IMOB’S3aHUNA 31 CTBOPEHHSIM
BUpOOHMUMX cucteM. CucremMa Moxke OyTH BU3HAuU€Ha K CYKYNHICTh E€JIEMEHTIB,
HACTUIBKU TICHO TOB’SI3aHUX M1k CO0O010, 1110 BOHA BUCTYMA€E BIAHOCHO 1HIINX CUCTEM
1 HaBKOJHIIHBOTO CEPEOBHUINA SIK €IUHUN MexaHi3M. 3B’SI30K MDK €JIeMEHTaMu
CHUCTEeMH TOBHMHEH OYyTH MIIHIIINA, HDK 3B’SI30K KOXXHOTO 3 IMX EJIEMEHTIB 3
YaCTUHAMH 1HIIUX CHCTEM.

BupoOnuya aBTOMaTH30BaHa CHCTEMa SIBISE COOOI0 CKIATHY OararopiBHEBY
CUCTEMY, 10 IEPETBOPIOE BUX1/IHI HaMiB(aOpUKaTH CUPOBUHU Y KIHIIEBUI (TOTOBMIA)
MPOJYKT, IKMI BIATIOB11a€ HOPMATUBHO-TEXHIYHIN JOKYMEHTAIII1.

E(eKkTuBHICTh BUKOPUCTAHHS BUPOOHUYOI CUCTEMHU BU3HAYA€E HU3KA (DAKTOPIB:

* paIllOHATBHICTH PO3POOJIEHOTO TEXHOJIOTTYHOTO MPOIIECY;

* CTPYKTYPHO-KOMIIOHYBaJIbHA CXeMa MOJYJIIB Ta BUPOOHUUYOI CUCTEMHU y LIJIOMY,
iX HaJIHHICTh, TOYHICTh, BAPTICTH;

* MOXKJIMBOCTI po3p0o0sieHo1 (00paHoi) CUCTEMH aBTOMATHU30BAaHOTO KEPYBaHHS, 1110
3a0e3neyye palioHaIbHY EKCIUTyaTallll0 aBTOMAaTU30BAHOTIO OOJaJHaHHS, 3aJaHy
Iporpamy BHUITYCKY Ta, BIIMIOBITHO, - IKICTh NpoayKIii [1,5].

CykynHicTh (DYHKIIII B aBTOMAaTH30BaHUX BHPOOHHYHMX CHCTEMAaX YTBOPIOIOTH
CUCTEMHI KOMILIEKCH, Y KOTPUX HAUBaXIUBIIIUMHU €:

* TEXHOJIOT1YH1 PYyHKIIT (3M1HU (P13UYHOTO CTaHy 00’ €KTIB BUPOOHMIITBA), HOCISIMU
SIKMX € TEXHOJIOTIYH1 CHCTEMHU;

* (pyHKIIT MaHIMyJIALIT 1 TPAHCHOPTHI PYHKIII (TTOJI0KEHHS Ta MICLIE3HAXOKEHHS
00’€KTiB BUPOOHHUIITBA T OCHAIIICHHS );

* pyHKIIT KepyBaHHS, KOOPAMHALIT Ta CHHXPOHI3allli poOOTH €JIEMEHTIB 1 CUCTEM,
Ta iX B3aeMOJIis Ha 0a3i po3MoiIy 1 MepeaaBaHHs CUTHAIIB KOMaH/I Ta 1HTETpaIlis B
iHdopmalliiHi  TOTOKH, HOCIAMH  gKuX €  1H(opmariiiHa TexHika Ta
BHCOKOTEXHOJIOT1YHI aBTOMaTH30BaHi 3ac001 KepyBaHHs [3] .

KowMmm'toTepHo-iHTEerpoBaHe BUPOOHUIITBO MICTUTH I'SITh PIBHIB aBTOMAaTH3aIlli
MIPOIIECIB BUPOOHMIITRA.

Ha piBui 3B'si3ky 3 ycrarkyBaHHsM [/O (Input/Output — Bxin/Buxin)
3a0e3neuyeThCsl Y3ro/KEeHHS 30BHILIHIX €JIEMEHTIB 3 IPUCTPOEM KepyBaHHs. Ha piBHI
yopasiiHHs Control BOyJ0BaH1 B yCTaTKyBaHHS MPUCTPOI KEPYBAHHS 33 CUTHAIAMHU
JaTYMKIB CTaHy MEXaHI3MIB BHUPOOJISIIOTh KOMaHAM KEpyBaHHS BUKOHABUUMHU
MPUCTPOSIMH — TIPUBOIAMH, KJIallaHAMH, CBITJIOBUMH 1 3ByKOBUMHU CUTHAJIaMH.

OpaHoYyacHO 3 yHpaBIiHHAM 1H(POpMaLlisi PO poOOTY YCTATKYBAHHS y PEAbHOMY
yacl MepeaeThCsl Ha PIBEHb y3arajbHEHOro KOHTposto Ta 300py aanux SCADA
(Supervisory Control and Data Acquisition). Ha piBai SCADA BinOyBaeThcs
COpPTYBaHHs, IEPETBOPEHHS 1 30€piraHHs MOTOYHUX JAHKX, a TAKOXK 1X B1IOOpaKeHHS
Ha MHeMocxeMi nporiecy. [Ipu 1ipomy icHye BioOpakeHHs MOBEIIHKH yCiX OJUHUIIb
YCTaTKyBaHHSA: TMOTOYHUN CTaH 1 MOKa3HUKU POOOTH MaIllMH, PyX MaTepiajJbHHUX
MOTOKIB, y3araibHeHa iH(opmMaris. Cucremu SCADA 103BONSIIOTH CIOCTEpIiraTu
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mpolec y MLUIOMY, BIJCTEXKYyBaTH aBapiiiHy iHQOpMaIlilo, 4acoBl TEHACHIT 1
CTaTUCTUYHI XapaKTEepUCTUKU TIpolecy. 3a HEOOXIJHOCTI ICHye Iepeaada
y3araJbHEHUX KOMAaHJ| KepyBaHHS YCTAaTKyBaHHSIM. PiBeHb IUIaHyBaHHS PECYpCIB
MRP (Manufactoring Resources Planning) € BimomMum BapiaHTOM aBTOMaTH3aIlli
BupoOHunTBa. CaMe Ha 1bOMY e€Tami KEpiBHUKM BHUPOOHUIITBA aHAMI3YIOTh
KOH'FOHKTYPHY CTpaTerito: AMHAMIKY PUHKOBHX I[1H Ha IPOIYKIIIIO, III0 BUITYCKAETHCA,
piBEHb MPUOYTKY 3a PI3HUMHU BUJIAMHU MPOJIYKIIIi Ta MPOrHO30BaHuii monut [1,4].

HeoOxinHicTh (QyHKIIOHYBaHHS MIANPUEMCTBA B PHHKOBOMY CEPEIOBHIII
npu3Bena 10 MosiBU Mk piBHsAMU aucnerdepusanii SCADA 1 ruianyBaHHS pecypciB
MRP nomatkoBoro piBHS BukoHaHHS 3aBmaHnb MES (Manufacturing Execution
System), 110 TOB'SI3ye MEHEKEpPIB BEPXHHOTO PIBHA 3 MOTOYHUM BHPOOHHUIITBOM.
Indopmaris Bin SCADA neperBoproeThes B iHpopmartito 1yist MRP, ne npoBoautbes
OHOBJICHHA 0a3u JlaHHUX, KOHTPOJIIOETHCS IOCHIIOBHICTh ONepauiid, (popMyeThCs
PO3KJIaJl MEPEBIPKU 1 PEMOHTY YCTATKyBaHHS 3aJIe)KHO BiJI TPUBAIOCTI (DAKTUYHOI
eKCIUTyaTarii.

['paMoTHa cTparteris aBTOMAaTU3aIlli 3BOJAUTHCS HE JIUIIE IO BUBLIILHEHHS JIFOJIMHU
3 ICHYIOUYOTO BUPOOHHUIITBA, ajie¢ ¥ 10 CTBOPEHHS BUCOKOE()PEKTHUBHUX TEXHOJIOTIH 3
ABTOMATUYHO TMPAIIOI0YMM YCTaTKyBaHHSAM, SIKI HEMOXKJIMBO 3aCTOCOBYBaTH 0e€3
aBTOMAaTHU3allii.

VY3aranpHeHi pe3yiabTaTH poOOOTH 3BOASATHCS JO MiABUIIECHHS €(EeKTUBHOCTI
BUpOOHMIITBA. EKOHOMIS 3apmath npu  aBToMaru3amii  ckimagae  10-15%
€KOHOMIYHOTO e(ekTy, Toal ik 60—70% epexTy PopMyeThCS 3a paxyHOK IT1JIBUILIEHHS
MPOAYKTUBHOCTI BUpoOHMITBA 1 15-20% — 3a paxyHOK NOJIMIIEHHS SKOCTI
Npoaykii. 3acTocyBaHHS  pOOOTHM30BAHUX  TEXHOJIOTIH 3  BUKOPHUCTaAHHSAM
IHTErpPOBAHOTO IITYYHOI'O IHTEJIEKTY Y MPOLIecax BUPOOHUIITBA IMIIBUILY€E IIBUAKICT
1 sAKiCTh omepauiid. Ha BiAMIHY BiJg py4YHOrO BHPOOHMIITBA, CIiJ 3a3HAYUTH, IO
BiMOBa OJHI€] aBTOMATHU30BAaHOI JIAaHKW TMPHU3BOAWTH JO 3YIUHKA YCHOTO
TEXHOJIOTYHOTrO JIaHIora [3,4].

OcoOnuBoro 3Ha4YeHHS HaO0yBa€ CHUCTEMHICTh MIAXOAY 10 KOMIT'IOTEPHOT
aBTOMAaTH3allli BHUPOOHUIITBA, J€ CIIOYATKY BiIOyBaeTbcs (DOPMyBaHHS KOHIIESIIIIT
CUCTEMHU B LIJIOMY, a BIPOJOBXK MPOIECYy BUPOOHUIITBA PO3OMBAIOTH CHUCTEMY Ha
€JIEMEHTH 1 PO3POOJIAIOTh KOXKEH €JIEMEHT 3TiJHO 3 KOoHIemiiew cucremu. I[licis
pPO3pOOJICHHST €JIEMEHTIB iX O00'€HYIOTh y pealibHy aBTOMATH30BaHY CHCTEMY 3
IHTETpOBAaHMMH KOMIT FOTEPHUMHU TEXHOJOTisIMUA. Taka TpaKTHKa BIPOBAIKEHHS
aBTOMATH30BaHMWX CHUCTEM HAJa€ BHUCOKI PE3yNbTaTH [JIsl OTPUMaHHS TOTOBOTO
MPOAYKTY Ta MOAAIBIIIOT0 BIPOBAIKEHHS HA MiIMPHUEMCTBAX YKpaiHH.
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The work investigated the process of synthesis of multifunctional additives to
diesel fuel based on butyl esters of glycerol obtained by alkylation of glycerol with 1-
butene in the presence of acidic heterogeneous catalysts HsPW12040/S102, Amberlyst-
15, S100 and S200% of the additive leads to a decrease in the cloud point and the
maximum filterability temperature by 10—14 °C compared to the initial fuel. The
obtained results confirm the prospects of using butyl esters of glycerol, synthesized
from available renewable raw materials, as effective multifunctional additives for
dieselng glycerol conversion up to 93% at 100 °C and the predominant formation of
mono- and dibutyl glycerol esters. It has been shown that the optimal process
conditions are a temperature of 100 °C, a molar ratio of glycerol to 1-butene of 1 : 4,
and a catalyst content of 11 wt.% relative to glycerol. The effect of the synthesized
esters on the physical, chemical, and low-temperature properties of diesel fuel has been
evaluated. It has been established that the addition of 4—6 wt.% of the additive leads to
a decrease in the cloud point and the maximum filterability temperature by 10—14 °C
compared to the initial fuel. The obtained results confirm the prospects of using butyl
esters of glycerol, synthesized from available renewable raw materials, as effective
multifunctional additives for diesel fuels.

INTRODUCTION

At the current stage of internal combustion engine development, increasingly
stringent requirements are being imposed on diesel fuel, due both to stricter
environmental standards and the need to improve the efficiency and reliability of fuel
systems. In accordance with the requirements of the EN 590 standard, the sulfur
content in diesel fuel must be minimized (less than 10 ppm), which allows for a
significant reduction in sulfur oxide emissions. At the same time, the removal of sulfur-
containing components leads to a deterioration in the fuel’s lubricity and increases the
requirements for its stability during operation.

One of the key challenges remains the low-temperature properties of diesel fuel. In
winter conditions, the filterability limit can drop to —20...—30 °C, depending on the
region of operation. At the same time, the presence of significant amounts of normal
paraffins in the fuel promotes their crystallization even at relatively low sub-zero
temperatures. The resulting crystals tend to grow and aggregate, forming a three-
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dimensional structure, which leads to reduced flowability, increased hydraulic
resistance in filters, and disruption of fuel supply to the injection system. This is
particularly critical in modern diesel engines with high-pressure Common Rail
injection systems [4].

In addition to operational requirements, environmental regulations aimed at
reducing the toxicity of exhaust gases are becoming stricter. The combustion of diesel
fuel produces carbon monoxide (CO), hydrocarbons (HC), nitrogen oxides (NOx), and
particulate matter. Under conditions of incomplete combustion, soot formation can
increase significantly and exceed the limits set by Euro 5 and Euro 6 standards. At the
same time, the completeness of combustion is determined not only by the chemical
composition of the fuel but also by its physicochemical characteristics, including
viscosity, spray quality, and the ability to form a homogeneous fuel-air mixture.

In this regard, the development of multifunctional engine oil additives capable of
simultaneously improving various performance characteristics has become particularly
important. A promising area of research involves compounds based on polyhydric
alcohols (polyols), which, due to the presence of multiple hydroxyl groups, possess
high polarity and chemical reactivity. This allows for the targeted modification of their
structure and the production of derivatives with specific properties.

Among these compounds, particular attention is paid to glycerin esters, which can
significantly improve the low-temperature performance of fuel. Their effect is due to
the inhibition of paraffin crystal growth and the prevention of agglomeration, which
helps maintain the flowability of diesel fuel at low temperatures. Glycerin—an
affordable byproduct of biodiesel production—is widely used as a starting material for
the synthesis of alkyl glycerol esters. Both alcohols and olefins can be used as
alkylating agents. The use of alcohols is technologically simple, but it is accompanied
by the formation of water, which shifts the reaction equilibrium and limits the degree
of conversion [4-8].

The use of olefins, in particular 1-butene, eliminates water formation during the
reaction, which helps increase the yield of target products and improve selectivity. This
approach is of significant interest for the development of modern fuel additives and
aligns with current trends in the petrochemical industry.

The aim of this study is to investigate the alkylation of glycerol with 1-butene in
the presence of heterogeneous acid catalysts to produce glycerol butyl ethers, as well
as to evaluate their effectiveness as multifunctional additives for diesel fuel.

EXPERIMENTAL METHODOLOGY

In this study, high-purity glycerin (99.57%) and 1-butene (99.63%) were used as
starting materials, along with diesel fuel containing 37 ppm sulfur. The catalytic system
included several types of acidic heterogeneous materials: primarily sulfonic acid
copolymers of styrene with divinylbenzene (S100 and S200), followed by the
heteropolyacid catalyst HiPWi12040/S102, which consists of phosphotungstic acid
supported on silicon dioxide, and, in general, acidic ion-exchange resins, including
Amberlyst-15, were also used.
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All catalysts were pre-activated prior to use. They were sequentially washed with
deionized water and a 18% HCI solution until the pH stabilized above 4.5, after which
they were dried at 115 °C for 12 hours. The acid capacity was determined by titrimetric
method: a catalyst sample (0.05 g) was held in a solution of 17 g NaCl until equilibrium
was established, then titrated with a 0.01 M NaOH solution.

The alkylation of glycerol with 1-butene was carried out in a sealed stainless-steel
microreactor equipped with a magnetic stirrer and a pressure gauge. The reactor was
loaded with 1 mol of glycerol and 8—14 wt% of catalyst, after which the system was
purged three times with nitrogen to remove oxygen. Next, 3—6 moles of 1-butene were
introduced, and the initial process conditions were set: pressure 20 bar, temperature
100 °C, and stirring speed 1000 rpm. The reaction time was varied from 8 to 72 hours
(8, 16, 24, 40, 48, and 72 h). Upon completion of the process, the reactor was cooled
to room temperature.

The products obtained were analyzed by gas chromatography on an Agilent 7890A
instrument equipped with a mass spectrometer detector. Helium was used as the carrier
gas. The temperature program began with a 6-minute hold at 45 °C, followed by a
temperature ramp-up to 215 °C at a rate of 22 °C/min, with a subsequent 11-minute
hold. The injector and detector temperatures were set to 235 °C. Prior to analysis, the
samples were dissolved in methanol to a concentration of 50 mg/mL. Component
identification was performed based on mass spectra, and the quantitative composition
was determined by normalizing the areas of the chromatographic peaks. Glycerin
conversion was calculated using a standard method based on the initial and residual
reagent content.

[modified glycerin x 100]
[total glycerin content]

Conversion (%) =

Based on the methods described, studies were conducted on the physicochemical
and low-temperature characteristics of diesel fuel modified with synthesized glycerol
butyl ethers at various mass fractions (0—9%). The base (control) sample consisted of
the original diesel fuel without additives.

For all the compositions obtained, key performance indicators were determined,
including cloud point, filterability limit temperature, kinematic viscosity, density, and
saturated vapor pressure. Measurements were performed in accordance with standard
methods, and the results are presented in Table 1.

Table 1.
Analytical methods used in this study
Indicator Methodology Equipment
Density GOST P 51069- VIR-2MR Vibrating Density Meter
97/ASTM D 4052
Fractional GOST 2177-99/ASTM ISL-PMD 110 Fractional
composition D 86 Composition Analyzer
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Saturated vapor GOST P EN 13016-1- MINIVAP VPXpert Saturated
pressure 2013/ ASTM D 6378 Vapor Pressure Tester
Concentration of | GOST 1567-97/ASTM | TOS-LAB-02 Actual Resin Content
actual resins D 381 Tester
Cloud point GOST 5066- ATZ-70-PXP Low-Temperature
2018/ASTM D 2500-17a Properties Tester
Kinematic GOST 33-2016 ASTM VPZh-4 Capillary Viscometer
viscosity D 445

DISCUSSION OF THE RESULTS

A study of the glycerol butylation reaction revealed that an increase in temperature
within the range of 70—100 °C has little effect on the conversion rate. Thus, when using
H3PW12040/S102, Amberlyst-15, and S200 catalysts, an increase in temperature from
80 to 100 °C leads only to a slight increase in conversion after 24 hours of reaction.

The process’s low sensitivity to temperature may be due to the limited reactivity of
butylene, as well as steric hindrance during its interaction with the hydroxyl groups of
glycerol. Overall, despite a slight acceleration of the reaction with increasing
temperature, the butylation process proceeds at a moderate rate, and its efficiency is
determined more by the nature of the catalyst and the mass transfer conditions than by
changes in temperature. As shown in Table 2, the highest degree of glycerol conversion
1s achieved in the presence of HiPW12040/S102 and Amberlyst-15 catalysts at 100 °C,
whereas the S200 and S100 catalysts exhibit significantly lower catalytic activity
across the entire temperature range studied.

Table 2.
Effect of catalyst type on the degree of glycerol conversion
(glycerol : olefin = 1:4, 11 wt% catalyst, 24 h)

Temperature | Conversion Rate (%)

(°C) H3PW12040/S102 | Amberlyst-15 | S200 | S100
70 8 0 0 0

80 13 4 5 2

90 32 22 8 5

100 71 60 18 10

The effect of the amount of HsPWi12040/S102, Amberlyst-15, S100, and S200
catalysts on the alkylation of glycerin with 1-butene was investigated in the range of
7-13 wt% (based on glycerin). It was found that increasing the catalyst loading from 7
to 11 wt% results in an increase in glycerol conversion, whereas a further increase to
12 wt% leads to virtually no change in the result. Thus, the optimal value is 11 wt%,
at which sufficient catalytic activity is achieved [1].
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When the molar ratio of glycerin to 1-butene was changed from 1:3 to 1:6, only a
slight increase in the conversion rate was observed. At the same time, the side reaction
of 1-butene dimerization intensified, which reduced the overall efficiency of the
process. Consequently, a 1:4 ratio was selected for further studies under constant
conditions (11 wt% catalyst, 24 h, 100°C). As the reaction time increases, the glycerol
conversion rate rises for all the catalysts studied, indicating the gradual incorporation
of the starting material into the alkylation process.

When studying the effect of reaction time (8—72 h) at a fixed catalyst loading of 11
wt%, it was found that the H3sPW12040/Si0: catalyst exhibits significantly higher
activity compared to Amberlyst-15, S100, and S200, achieving complete conversion
of glycerin at 100°C within just 24 hours. The main reaction product in this case is
trialkylglycerol ether.

glycerol conversion, %

8 16 24 40 48
Response time: h

® 1PV 0, AMB1S 5200 @ 810

Figure 1: Time-dependent conversion of glycerol in the presence of various acid-
base catalysts during the alkylation of 1-butene [glycerol : 1-butene =1 : 4, 11 wt%
catalyst based on glycerol, at 100°C].

Figure 1 shows the kinetics of glycerol conversion during its alkylation with 1-
butene at a molar ratio of 1:4, a temperature of 100 °C, and a catalyst loading of 11
wt%. It was found that Hs:PWi204/S10: exhibits the highest catalytic activity:
conversion reaches 55% after just 8 hours, then increases to 73% after 24 hours, and
rises to 93% by 72 hours into the reaction. Significantly lower values were obtained
for Amberlyst-15—38% after 8 hours, 57% after 24 hours, and 78% after 72 hours.
The S200 catalyst exhibits limited activity: conversion increases from zero to 25%
within 24 hours and reaches 60% by the end of the experiment. S100 shows the lowest
efficiency, with a conversion rate not exceeding 21% even after 72 hours (9% after 24
hours, with no conversion observed in the early stage). Overall, the following sequence
of catalyst activity is observed: Hs:PW12040/Si02 > Amberlyst-15 > S200 > S100. The
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higher efficiency of the supported heteropolyacid catalyst is due to its pronounced
protonic acidity and developed surface area, whereas the decrease in the activity of
polymeric sulfonic acid resins is associated with a lower density of acid sites and
limited accessibility of active sites.

For catalysts S100 and S200, the reaction proceeds much more slowly and does not
result in complete glycerol conversion even after 72 hours; in this case, monoesters
predominate in the product distribution. In the presence of Amberlyst-15, equilibrium
is reached in approximately 24 hours, and a further increase in reaction time has
virtually no effect on the degree of conversion, leading only to a redistribution of the
ratio of the products formed [8].

The alkylation of glycerol with 1-butene using the HsPW12040/S10: catalyst yields
the best results: the conversion is significantly higher compared to other systems and
increases with longer reaction times, whereas S200 yields noticeably lower values, and
S100 exhibits minimal catalytic activity. It should be noted that as the reaction time
increases, the side reaction of 1-butene dimerization intensifies, leading to a decrease
in selectivity for the target products.

The high catalytic activity of HiPW12040/Si02 1s due to its pronounced protonic
acidity, high specific surface area, and excellent thermal stability. Compared to
Amberlyst-15, S100, and S200, this catalyst provides more efficient alkene activation,
which promotes the sequential formation of mono-, di-, and tri-glycerides [9].

The alkylation of glycerol with 1-butene yields a complex mixture of butyl esters,
dominated by mono- and di-tert-butyl derivatives, including 1-mono-tert-butyl
glycerol ether, 2-mono-tert-butyl ether, as well as 1,2- and 1,3-di-tert-butyl ethers (Fig.
2). The composition of the products is largely determined by the nature of the catalyst.
The highest selectivity for the target product is observed when using HsPW12040/S102:
the content of 1-mono-tert-butyl glycerol ether reaches 85%, while byproducts are
formed in minimal quantities (2-MTBEG — 5%, 1,3-DTBEG — 3%, 1,2-DTBEG —
2%, dimers — 5%). In the presence of Amberlyst-15, selectivity decreases to 65%,
accompanied by an increase in the proportion of diesters (7% and 5%) and dimers
(11%).

A more pronounced decrease in selectivity is observed for the S-200 catalyst: the
1-MTBE content decreases to 42%, while the formation of byproducts increases (1,3-
DTBE—15%, dimers—16%). The least favorable product distribution is characteristic
of S100, where the yield of the target monoester is only 28%, and the proportion of
dimers increases to 28% with a noticeable content of diesters, especially 1,2-DTBEG
(18%).

A comparison of the catalysts reveals a decrease in selectivity for the target product
in the order HsPW12040/S102 > Amberlyst-15 > S-200 > S100, while the contribution
of side reactions, including 1-butene dimerization, increases sequentially [3—5]. This is
due to differences in the acidity and textural characteristics of the catalysts: the high
proton acidity of HsPW1204/S102 ensures the preferential formation of monoesters.
The formation of tert-butyl esters is due to acid-catalyzed isomerization of 1-butene to
isobutylene, followed by the formation of a tert-butyl carbocation that reacts with the
hydroxyl groups of glycerol.
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Figure 2: Distribution of products from the glycerol-1-butene esterification reaction
in the presence of HiPW12010/S102, Amberlyst-15, S-200, and S-100 (glycerin : 1-
butene ratio =1 : 4, catalyst content 11 wt% relative to glycerin, temperature 100 °C).

Research findings on catalyst reuse indicate a gradual loss of Amberlyst-15 activity
as the number of catalytic cycles increases. This is attributed to a decrease in its acid
capacity, as well as the accumulation of coke products on the surface, which leads to
the blocking of active sites.

In contrast, the H:PW12040/S10: catalyst exhibits high catalytic efficiency in the
alkylation of glycerol with 1-butene [7]. This activity is due to pronounced strong
Bronsted acidity, which exceeds the acidic properties of sulfonic acid ion-exchange
resins, as well as high proton mobility, which ensures more effective activation of
alkenes. Immobilization of the active component on silicon oxide promotes the
formation of a highly surface-active structure and uniform distribution of acid sites,
which increases their accessibility to reactants. Additionally, this catalyst exhibits high
thermal and chemical stability and a lower tendency toward deactivation associated
with coke formation, which ultimately ensures deeper glycerol conversion and an
increase in the yield of di- and triester products [2].

The experiments conducted showed that adding synthesized butyl glycerol ethers
to diesel fuel significantly improves its performance characteristics (Table 3). As the
additive concentration increases, the cloud point and the filterability limit temperature
decrease. The most significant effect is observed at a concentration of 4—6 wt.%, when
the filterability temperature decreases by 10—14 °C compared to the base fuel. With a
further increase in the additive content, the improvement in properties becomes less
pronounced, indicating the existence of an optimal range for its addition [2;9].
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Table 3.
The Effect of Glycerol Butyl Ethers on the Properties of Diesel Fuel
Indicator Concentration of the additive, % by volume

0 1,0 |25 50 |75 11,0

Density at 20 °C, kg/m? 745,0 | 746,5 | 744,0 | 750,5 | 751,0 | 755,0

Concentration of resins washed | 0,3 0.9 1,5 2.9 4,0 5,0
with solvent, mg/100 cm?

Saturated vapor pressure, kPa 40,0 1399 39,3 [41,0 |38,9 |41,5

Mass fraction of oxygen, % 0 0,5 0,6 1,25 1,95 |2,51

The observed results can be explained by the pronounced polarity of glycerol butyl
ethers. Due to the presence of polar functional groups, these compounds are able to
adsorb onto the surfaces of nascent paraffin crystals, thereby hindering their further
growth and agglomeration. As a result, a more dispersed system is formed with small
crystals that are unable to form a three-dimensional crystalline structure. This, in turn,
prevents fuel structuring and avoids a deterioration in its flow properties at low
temperatures.

CONCLUSION

This study investigated the alkylation of glycerol with 1-butene in the presence of
various heterogeneous acid catalysts to produce functional additives for diesel fuel. It
was shown that the type of catalyst used significantly affects the extent of glycerol
conversion, the selectivity of target butyl ester formation, and the overall process
efficiency.

It has been established that the Hs:PWi204/S10: system exhibits the highest
catalytic activity, ensuring high glycerol conversion and the predominant formation of
mono- and dibutyl-substituted products. This effect is associated with the catalyst’s
pronounced Brensted acidity, developed surface structure, and good accessibility of
active sites to the reactants. The optimal reaction conditions were determined to be a
temperature of 100 °C, a glycerol : 1-butene ratio of 1 : 4, and a catalyst content of
approximately 11 wt% relative to glycerol.

It has been shown that the resulting glycerol butyl ethers effectively improve the
low-temperature properties of diesel fuel. When 4-6 wt% of the additive is added, the
cloud point and the filterability limit temperature decrease by 10—14 °C compared to
the base fuel. This effect is due to the interaction of the polar molecules of the esters
with the surface of paraffin crystals, which limits their growth and prevents the
formation of a coarse crystalline structure.

Overall, the results of this study confirm the potential of using glycerol butyl ethers
derived from renewable feedstocks as multifunctional additives for diesel fuel. The
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proposed approach can be used to develop fuels with improved performance
characteristics.
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It is known that many heterocyclic compounds, even relatively simple ones, are
difficult to obtain, significantly limiting their scope of application. Therefore, the
search for new regioselective heterocyclizations based on readily available reagents is
highly relevant. Various amidoalkylating agents, in particular those obtained from
Schiff bases according to the general scheme, are among such promising reagents:

R'coOcCI

\
_C=N-R

» C-N-COR!'
R = Ar, Het 4
cl R

The preparation of reagents according to this scheme is only briefly mentioned in
the literature [1-3].

The use of such amidoalkylating reagents obtained from cage ketones would allow
the preparation of nitrogen heterocycles by a new method, often yielding uniquely high
yields [4].

The aim of this study is to attempt the synthesis of 5-(adamantan-1-yl)-3-methyl-
4,5-dihydro-1,2,4-triazin-6(1H)-one  (4) and 4-(adamantan-1-yl)-2-methyl-1H-
imidazol-5(4H)-one (5) using 1-adamantylglycine as a synthon to prepare the
amidoalkylating reagent.

The physiological activity of cage hydrocarbon derivatives, primarily adamantane
derivatives, has been extensively studied. Some of them are already used as
pharmaceuticals. The activity of these compounds is due to the pronounced lipophilic
nature of the compact hydrocarbon fragment, as well as, probably, the abiogenic origin
of most of these compounds [5, 6].

Below is the diagram according to which the synthesis was carried out:
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General synthesis procedure (R=H).

1) 2-(Adamantyl-1)-N-acetylglycine (1). An equimolar amount of acetic anhydride
is added to a solution of 0.05 mol of 1-adamantylglycine in dry benzene, and the
mixture 1s left at room temperature for 24 hours. The solvent is removed in vacuo. The
product (1) is then used without further purification.

2)  4-(Adamantan-1-yl)-2-methyloxazol-5(4H)-one  (2). 0.05 mol of
dicyclohexylcarbodiimide (DCC) is added to a solution of the acetyl derivative (1) in
dry chloroform. The mixture is refluxed for 2 hours. After cooling, the urea precipitate
is filtered off. The solvent is removed in vacuo. The yield of oxazolone (2) is
quantitative. 3) 2-(Adamantyl-1)-N-acetylglycine amide (3). A solution of ammonia in
methanol is added to a solution of oxazolone (2). The mixture is left at room
temperature for 24 hours. The solvent is removed in vacuo. The yield of amide (3) is
quantitative.

4) 5-(Adamantan-1-yl)-3-methyl-4,5-dihydro-1,2,4-triazin-6(1H)-one (4). DCC is
added to a solution of 0.05 mol of amide (3) in chloroform. The mixture is refluxed for
3 hours. After cooling, the urea precipitate is filtered off. The solvent is removed in
vacuo. The yield of triazine (4) is 91% (ethanol).

5) 4-(Adamantan-1-yl)-2-methyl-1H-imidazol-5(4H)-one (5). A solution of an
equimolar amount of NaOH in methanol is added to a solution of 0.05 mol of amide
(3) in methanol. The mixture is refluxed for 5 hours. The solvent is removed in vacuo.
The residue is washed with water and air-dried. The yield of imidazole (5) is 87%
(ethanol).

The structure of compound (4), (5) was confirmed based on 'H and *C NMR, IR
and mass spectra.
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Abstract

This paper investigates speech signal loss reconstruction as a spectrogram
inpainting task. Short missing fragments are simulated in log-magnitude STFT
spectrograms using controlled 20ms and 60ms loss scenarios. The Google Speech
Commands dataset is used as a source of short speech recordings. A compact RecU-
Net model is trained on mixed loss scenarios to reconstruct corrupted spectrogram
regions from a masked spectrogram and a binary loss mask. The reconstructed
magnitude is combined with the original STFT phase for waveform recovery. The
model is compared with a linear interpolation baseline on separate test scenarios. On
average, masked L; improved by 25.62%, while SI-SDR increased by 2.95 dB. The
proposed method can serve as a simple module for speech loss reconstruction.

Keywords: speech processing, audio signal processing, signal loss reconstruction,
STFT, convolutional neural networks.

1. Introduction

Speech communication is one of the most common forms of real-time digital
information exchange. In practical communication systems, speech quality may be
affected by short interruptions caused by unstable transmission conditions, packet loss,
or other technical limitations. Such interruptions are especially noticeable when they
occur inside meaningful speech fragments, where the missing information cannot be
easily ignored by the listener. Therefore, reconstruction of missing speech fragments
remains a relevant task for speech processing and communication systems.

One possible way to approach this task is to represent speech in the time-frequency
domain and restore corrupted regions using the surrounding spectral context. In this
form, the problem becomes similar to inpainting, where missing areas are reconstructed
from neighboring information. This study evaluates a compact CNN-based
spectrogram inpainting model under simulated signal loss conditions and compares it
with a simple interpolation baseline, while keeping the experimental setup controlled
and reproducible.

2. Dataset and signal loss simulation

The experimental study was performed using short speech recordings from the
Google Speech Commands dataset [1]. Recordings with a duration of at least 900ms
were selected and converted to a fixed length of 1s by zero-padding shorter samples at
the end. This provided a uniform input duration and made the spectrogram dimensions
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consistent for all samples. After filtering, the dataset contained 60640 recordings,
including 47759 training samples (78.76%), 6398 validation samples (10.55%), and
6483 test samples (10.69%).

To effectively capture the primary frequency range of human speech, each audio
signal was sampled at 16 kHz and converted to the time-frequency domain via short-
time Fourier transform. The FFT size was set to 512 samples, and the hop length was

set to 160 samples. Therefore, the time step between neighboring spectrogram frames
160

16000
represented as a 257 x 101 log-magnitude spectrogram.

The magnitude spectrogram was converted to a logarithmic scale: X;,, = log(1 +

|STFT(x)|), where x is the input speech signal. This transformation reduces the
dynamic range of the magnitude values and makes the spectrogram representation
more stable for reconstruction.

Signal losses were simulated directly in the spectrogram domain. A binary mask
was generated for each sample, where masked time columns corresponded to missing
signal fragments. The corrupted spectrogram was obtained as X, g = Xiog(1 —M).

The loss scenarios were selected to represent short and longer missing fragments.
A 20ms duration was chosen because it is commonly used as a packetization interval
in real-time speech transmission, while 60ms was included as a more severe case that
may correspond to a longer encoded audio frame or several consecutive 20ms losses
[2,3]. The 10ms STFT time step made it convenient to represent 20ms and 60ms losses
as 2 and 6 spectrogram columns respectively. The considered scenarios are shown in
Table 1. The mask positions were generated only within the original speech region,
while padded regions were excluded from corruption generation.

was: At = = 0.01s = 10ms. With these parameters, each Is recording was

Table 1.
Simulated signal loss scenarios

Scenario Total missing Missing
duration, ms ratio, %
20ms x 3 60 6%
20ms x 5 100 10%
60ms x 1 60 6%
60ms x 2 120 12%
60ms x 3 180 18%

3. Proposed method

The proposed method uses a compact CNN-based encoder-decoder model for
spectrogram reconstruction. The network input consists of two channels: the corrupted
log-magnitude spectrogram and the binary mask that indicates missing regions. The
clean log-magnitude spectrogram is used as the target. The model predicts a
reconstructed spectrogram, but only the masked regions are taken from the prediction
in the final output:
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XZ;Je; = Xlog(l - M) + XlogM

where X log 18 the corrupted spectrogram, X log 18 the model prediction, and M is the
binary mask. This allows the method to preserve uncorrupted regions from the original
input and replace only missing fragments.

The architecture follows a small U-Net style encoder-decoder structure with skip
connections [4]. The main repeated unit is a ConvBlock with two 3 x 3 convolutional
layers, each followed by batch normalization and ReLU activation. Padding of 1
preserves the spatial size inside the block. ConvBlocks are used in the encoder,
bottleneck, and decoder stages. The main stages of the Reconstruction U-Net model
are summarized in Table 2, while the detailed implementation is available in the project
repository [5].

Table 2.
Structure of the proposed RecU-Net model

Stage Operation Input shape | Output shape
Input Two-channel 257x101x2 | 257x101x2
spectrogram input

Encoder stage 1 | ConvBlock 257x101x2 257x101x32
Downsampling 1 | MaxPool2d (2) 257x101x32 128x50x32
Encoder stage 2 | ConvBlock 128x50x32 128x50x64
Downsampling 2 | MaxPool2d (2) 128x50x64 64x25x64

Bottleneck ConvBlock 64x25x64 64x25x128

Decoder stage 2 | ConvTranspose2d
+ skip connection | 64x25x128 128x50x64
+ ConvBlock

Decoder stage 1 | ConvTranspose2d
+ skip connection | 128x50x64 257x101x32
+ ConvBlock
Output 1 x 1 convolution | 257x101x32 257x101x1

The RecU-Net model was trained using a combined L;-based reconstruction loss.
The L;-norm is often used in time-frequency audio inpainting as a computationally
feasible criterion, although it may also lead to limitations such as energy loss in
reconstructed regions [6]. In this work, the main loss component was computed inside
the masked spectrogram regions, so that optimization focused on the missing fragments,
while a smaller global component was added to prevent unnecessary changes in the
rest of the spectrogram:

L = Liaskea + 0.1 * Lgiopar

For waveform reconstruction, the restored log-magnitude spectrogram was
converted back to magnitude form and combined with the original STFT phase. The
signal was then reconstructed using inverse STFT. Phase was not predicted by the
network, which simplified the task and kept the model focused on magnitude
reconstruction.
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A linear interpolation method was used as a classical baseline [7]. It filled missing
spectrogram columns using the nearest available columns around the corrupted region.
If the missing region was located near the spectrogram edges, the nearest available
column was copied. This baseline was selected because it is simple, deterministic, and
directly uses local time-frequency context without training.

4. Experimental setup and results

The model was trained using mixed signal-loss scenarios and evaluated separately
for each test scenario. This allowed to test whether one trained model can work under
different degradation patterns. The same test samples and masks were used for both
interpolation and RecU-Net, ensuring a consistent comparison.

The model was trained with the Adam optimizer, using a learning rate of 0.001, a
batch size of 32, and 30 training epochs. During training, the reconstruction loss
steadily decreased, while SI-SDR steadily increased on both the training and validation
subsets. These dynamics indicate stable model convergence and are shown in Fig. 1.

Iraining and vaidation r nstruction o Training and validaly 2-SDR

Figure 1. Training and validation dynamics of reconstruction loss and SI-SDR.
Source: developed by the author.

The evaluation used two complementary metrics: masked L; for the removed
spectrogram regions and SI-SDR for the reconstructed waveform after inverse STFT.
SI-SDR was used as a scale-invariant signal-level metric for comparing the
reconstructed audio with the reference signal [8]. This allowed reconstruction quality
to be assessed both in the spectrogram domain and in the final audio signal. The final
comparison between the interpolation baseline and the proposed RecU-Net model is
shown in Table 3.

Table 3.
Comparison of reconstruction with the linear interpolation baseline

. Masked L1 | SI-SDR, SI-SDR
Scenario | Method | Masked L; drop, % dB gain, dB
20ms x 3 | Interpolation | 0.027424 0 29.999001

RecU-Net 0.019896 27.45% 33.627701 363
20ms x 5 | Interpolation | 0.027276 o 24.949442
RecU-Net 0.019818 27.34% 28.843720 389
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60ms x 1 | Interpolation | 0.039385 o 35.659504
RecU-Net 0.029801 24.33% 37.693734 203
60ms x 2 | Interpolation | 0.038098 o 24.702392
RecU-Net | 0.028684 | /' 27216854 | =
60ms x 3 | Interpolation | 0.038513 o 19.154576
RecU-Net | 0029166 | “**7* [1s30147 | 2

Figure 2. Vlsual comparison of target spectrogram masked spectrogram linear
interpolation result, and RecU-Net reconstruction for one selected test sample.
Source: developed by the author.

Fig. 2 illustrates the difference between the two reconstruction approaches.
Compared with interpolation, the proposed model restores the missing regions more
accurately and preserves the local spectral structure better.

The results show that the proposed model outperformed linear interpolation in all
tested scenarios. Lower masked-region errors indicate more accurate reconstruction of
the missing spectrogram fragments, while higher SI-SDR values confirm that the
improvement is also reflected in the reconstructed waveform. This suggests that the
model learned a more effective reconstruction rule than direct local interpolation,
especially for scenarios with larger total missing duration.

5. Discussion and Future Work

The obtained results show that the proposed RecU-Net model outperformed
interpolation approach in all tested signal-loss scenarios. On average, masked L,
improved by 25.62%, while SI-SDR increased by 2.95 dB. The absolute SI-SDR values
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were also relatively high: even the interpolation baseline often produced values above
20 dB, which indicates that the reconstructed waveform remained close to the reference
signal. This i1s expected because the removed fragments occupied only small part of
each one-second recording.

At the same time, the consistent SI-SDR gain shows that the neural model
improved the final waveform more than the interpolation baseline. Together with lower
masked L, values, this suggests that the model learned useful time-frequency patterns
instead of only smoothing the missing regions between neighboring spectrogram
frames.

The main limitation of the current approach is that only the log-magnitude
spectrogram is reconstructed, while the original phase is reused during inverse STFT.
In addition, signal losses were simulated using predefined scenarios, whereas real
packet losses may have more varied duration and distribution.

Future work will focus on using this reconstruction module as part of a broader
audio enhancement system. The proposed method can be used as an independent
signal-loss reconstruction approach, but it is also planned to serve as one stage of a
more comprehensive pipeline for audio quality improvement. Further research may
include more realistic loss patterns, longer speech recordings, phase-aware
reconstruction, and comparison with waveform-domain models.

6. Conclusions

In this work, short speech loss reconstruction was formulated as a controlled
spectrogram inpainting task. This formulation made it possible to isolate the missing-
fragment reconstruction problem and compare the proposed model with the
interpolation baseline under identical loss positions and durations.

The obtained results showed that linear interpolation is a strong baseline for short
gaps, but it does not fully use the local spectral patterns present in speech. The proposed
RecU-Net model provided consistent improvement over this baseline, which indicates
that even a compact CNN can learn useful time-frequency structure for restoring
missing fragments.

The results support the use of spectrogram-domain neural reconstruction as a
practical approach to restoring short missing audio fragments. The proposed method
may be used as an independent reconstruction module, but it can also serve as one stage
of a broader audio enhancement system. Future work should focus on more realistic
loss patterns, longer speech recordings, and phase-aware reconstruction.
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AJAIITUBHA MYJIbTUMOJAJIBHA THTEI'PALIIA
JAHUX JIA TIPOT'HO3YBAHHSA KOT'HITUBHOI'O
SHUKEHHA Y TAIIEHTIB I3 TIEI' KUMHA
KOT'HITUBHUMMU ITOPYHIEHHAMHA

Hrammacokuit Map’san Oserosuy,

3100yBad TPETHOTO (OCBITHHO-HAYKOBOTO) PiBHS BUIIO1 OCBITH
Harmionansuuit yHiBepcuteT «JIbBIBChKa MOITEXHIKAY

M. JIpBiB, YKpaina

Mapikyua Yiasina bornaniBaa

K.T.H., IOUEHT

HanionansHuil yHiBepcuTeT «JIbBIBCbKA MOJITEXHIKA»
M. JIbBIB, YKpaiHa

[IporHo3yBaHHsI KOTHITUBHOTO 3HM>KCHHS Y TAIIEHTIB 13 JISTKUMU KOTHITUBHUMU
MOPYIICHHSIMU € CKJIQJHOIO 337a4€i0 MEIMYHOTO aHaJI3y JIaHUX, OCKUIBKU PO3BUTOK
HEHUpOJIETeHEPATUBHUX 3MIH PIAKO BiIOYBA€THCS JIHIMHO Ta OJHAKOBO JJIsi BCIX
MaIl€HTIB. Y PI3HUX BHIAJKaX OUIbIIy MPOTHOCTHUYHY IIHHICTH MOXYTh MaTH
nemorpadiyHl  XapaKTEPUCTHKH, PE3yJbTaTH KOTHITMBHOTO TECTyBaHHS a0o
MOP(POMETPUYHI TMOKAa3HUKHU TOJOBHOIO MO3Ky. Came TOMY BUKOPHUCTAHHS JIMIIE
OJIHI€1 rpyTu 03HaK a00 MexaHIYHe 00’ €THaHHS BCIX JTOCTYMHUX 3MIHHUX Y CIIUTbHUN
MPOCTIP HE 3aBXM 3a0e3Meuy€e JOCTaTHIO CTIMKICTh TPOTHO3Y.

CyyacHi AOCTIIKEHHS TIATBEPIKYIOTh JOLUIBHICTh MYJIBbTUMOAAIBHOTO MiAXOMY
JI0 aHaJIi3y KOTHITUBHOTO 3HWKEHHS. 30KkpeMa, noegHanHs MPT-03Hak, KOTHITUBHUX
MOKa3HUKIB, O10MapKepIiB 1 KIHIYHUX XApAKTEPUCTUK J03BOJIIE OTPUMYBATH OLIbII
MOBHY KapTHHY CTaHy IMAIli€HTa, HI)X BUKOPUCTAHHS 130JIbOBAHUX JDKEpEN JaHuX |1,
2]. BogHoyac y 0araTb0X HasiBHUX MiAX0JaX MOJAIBHOCTI IHTETPYIOTHCS MEPEBAKHO
CTaTUYHO: MICJIsI €Tally HaBUYaHHS MOJIEJIb MPALOE 3 (DIKCOBAHOIO JIOT1KOK BaXKJIMBOCTI
O3HAaK, X04a B peajbHUX KIIHIYHUX yMOBAaX HAJIMHICTh 1 MPOTHOCTUYHA I[IHHICTh
OKpEeMHUX JiKepes 1H(popMallii MOXKyTh CYTTEBO 3MiHIOBaTHCA. 1{e 0co0MMBO BasKIIMBO
mist MCI, ockiJIbKM 1TaHa KaTeropisi MaIi€HTIB € BHYTPIIITHLO HEOAHOPITHOIO: YaCTHHA
0ci0 JEMOHCTpPYE TMOJANbBINE MOTIPIICHHS, YaCTHMHA 3aJIUIIAETHCA CTAOUTHHONO, a
JaCcTHHA MOYKE MaTH MOBLJIbHI 200 HETUITOB1 TpaeKTOpii 3MiH [3].

MeToro mocCHiKEHHSI € po3poOJIeHHsS Ta TMpOrpaMHa TEPEeBipKa aJarTHBHOTO
MYJIBTUMOJIAJILHOTO TiIX0y 0 MPOTHO3YBaHHS KOTHITHUBHOTO 3HIKEHHS, Y SKOMY
1HTerpallisi 03HaK BUKOHYETHCS HE SIK (DIKCOBaHE yCepeaHEHHs a00 MpocTe 00’ €THAHHS
BXIJTHUX 3MIHHHUX, @ SIK JUHAMIYHUN TPOLIEC MEepepo3MOAUTy Bar Mi OKPEMHMHU
MOJATBHOCTSAMH. Takuil MiAX1J OPIEHTOBAHWM HE JIMIIE HA MiABUIIEHHS TOYHOCTI
kinacudikamii, a ¥ Ha MIABUILIEHHS 1HTEPHPETOBAHOCTI, OCKUIBKH J03BOJISE
MIPOCTEKUTH, SAKI TPYyNH O3HAK MAlOTh OLIBIIMK BIUIMB JUISI KOHKPETHUX TECTOBHX
CTIOCTEPEKEHb.
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Y Mexax 3ampornoHOBAHOTO MiAXOAY BXITHUI MPOCTIp 03HAK MOAUIAETHCSA HA TPU
OCHOBHI MOJAJIBHOCTI: JeMorpadgiyHy, KOTHITUBHY Ta Mopdomerpuuny. Jlo
neMorpagiuyHoi MOJAIbLHOCTI HaJIeKaTh BIK, CTaTh, PIBEHb OCBITH, COIIaJbHO-
€KOHOMIYHMH CTaTyC Ta 1HIII JOMOMIDKHI XapakTepucTuku. KorHiTuBHa MOJIaIbHICTh
oxorumoe mokazHuk MMSE Ta CDR, sxi 0e3nocepeHbO ONHUCYIOTh PiBEHb
KOTHITUBHOTO (yHKIIIOHYBaHHA. MopdomeTpuyHa MOJAJbHICTh BKJIIOYA€E Taki
o3nak, sk €TIV, nWBV ta ASF, mo BinoOpaxaioTh CTPYKTYpHI XapaKT€pUCTUKU
rOJIOBHOTO MO3KY 3a AannMu MPT. Bukopucranus came Takoro mojiTy 103BOJISIE HE
3MINTYBaTH PI3HOPIAHI THMH TaHUX HAa TIOYATKOBOMY €Tarll, a CII0YaTKy OIIHUTH iXHIO
OKpeMy MPOTHOCTUYHY I[IHHICTb.

3 TEXHIYHOTO TIOTJISITY MPOTpaMHa peaizallisi CKIaIaeThCs 3 KUTBKOX IMTOCIIT0BHIX
OJIOKIB: 3aBaHTa)XEHHS JaHUX, (OpMYyBaHHS CyO’ €KT-pIBHEBOTO TMO3J0BKHBOIO
Ha0Opy O3HAaK, nmomnepeHs o0OpoOKa 3MIHHUX, HABYaHHS 0a30BUX MOJIelieH, Mo0yaoBa
aJanTUBHOI MOJENI 1HTEerpauii, po3paxyHOK METPUK 1 aBTOMATHYHE 30€pe’KEeHHA
pe3ynbTaTiB. Ha erami miArOTOBKM JaHUX JUIsl KOXKHOTO TaIllieHTa (HopMyeThbes
y3araJbHEHUl  3amuC Ha OCHOBI  TMO3JOBXKHIX  CIIOCTEPEKEHb.  30Kpema,
po3paxoByeThes piuHa 3MiHa MMSE, 3mina nWBYV, o3naka MaitOyTHRO1 KOHBEpCii Ta
OlHapHa 3MIHHA 3HA4YyIIOro KOTHITUBHOrO 3HIKEHHA. lle mo3Bonsie mepeiTu Bin
OKPEMHX BI3UTIB JI0 OUIBII 3MICTOBHOT'O OMUCY JIMHAMIKU CTaHy IMaIll€HTA.

OCHOBOIO 3aMPONOHOBAHOI MOJIENI € aIalITUBHE 3BaXKYBaHHS MOJIaIbHOCTEH. [{7st
KOKHOI TPYITH O3HAK HABYAETHCSI OKpEMa MOJIETb, sika (hopMye€e BIIaCHUM porHo3. [lami
11 MPOTHO3U 00’ €IHYIOTHCS HE 3 OJITHAKOBUMH a00 3a37ajeriib 3alaHMU Baram, a 3
Koe(illieHTaMHu, 1110 3aJIeXKaTh B TPhOX CKJIAJOBUX: TJI00ATBHOT SIKOCTI MOJAIBHOCTI,
MMOBHOTH JIAHUX JIJI1 KOHKPETHOTO 00’ €KTa Ta BIEBHEHOCT1 MOJAILHOTO MPOTrHO3Yy. J1Jist
3aja4i kiacugikailii BIEBHEHICTh BUZHAYAETLCSA Y€pe3 BIJJIAJIEHICTh IMOBIPHOCTI BiJ
HeWTpasbHOro 3HaueHHs 0,5 yuM OUIbII BHU3HAYEHUM € TMPOTHO3 OKPEMOi
MOJAJIBHOCTI, TUM OUIBIINKA BHECOK BOHA MOXE OTPUMATH y (DIHATLHOMY PIIICHHI.
Jlist 3apadi perpecii BUKOPUCTOBYETHCSI HOPMaJIi30BaHa OI[IHKA BIIXUJICHHS MPOTHO3Y
B1Jl CEpEIHBOTO 3HAYCHHS, 1110 JI03BOJISIE€ BpPaXyBaTH JIOKAJIbHY BUPA3HICTh CUTHAITY.

®dinanpHUN TPOTHO3 (POPMYETHCS K 3BaKEHA arperailiss MOJadbHUX MPOTHO31B.
HaykoBa HOBM3Ha HHOTO pIIIEHHS TOJISITa€ HE B caMoMy (PaKTi BUKOPUCTaHHSA
MYJIBTUMOJIAJIHUX JaHUX, @ B TOMY, II0 Bard MOJQJIBHOCTEH HE 3alUIIAIOTHCA
HE3MIHHUMH TIICJIs HaBYaHHS. BOHU mepepaxoBYIOThCS IiJ 4Yac 1H(PEPEHCY i
KOXKHOTO TMallleHTa OKpeMo. TakuM 4MHOM, MOJENb peali3ye€ 1HCTaHC-cnenupiuny
JIOTIKY 1HTerpamii: Il OJAHOro malieHTa OuIbIl 1HPOPMATUBHUMHU MOXYThb OyTH
KOTHITUBHI TOKa3HWKHW, [IJs 1HIIOro — jJemorpadiudi abo mopdoMeTpuyHi
xapakTepucTuku. lle BiApi3HSE 3ampONOHOBAHMM TMIAX1J BiJ KIACHYHUX CXEM
PAHHBOT'O 3JUTTA O3HAK, Jie BC1 3MIHHI MIPOCTO MOJAIOTHCSA HA BX1J OJHIET MOJEN, a
TaKOX BiJl CTAaHJAAPTHUX aHCAMOJIiB, /e Bard KOMIIOHEHTIB 3a3BUYail HE aJanTyIOThCs
710 CTPYKTYpPU KOHKPETHOT'O BXIJTHOTO 00’ €KTA.

ExcniepuMeHTansHy mepeBipKy BUKOHAHO Ha BigkpuTomy Habopi manux OASIS,
o Mictuth MPT-nani Ta cynpoBiHI KI1HIKO-KOTHITHBHI XapaKTEPUCTUKU TaIli€HTIB
[7]. Lleit HaOip € MOIIBHUM JJI MIOCTABIEHOT 3a71a4l, OCKUIBKU TIOETHYE TOTIEPEYH] i
MO3JIOBXKHI CIIOCTEPEKCHHS Ta JAa€ 3MOTY aHai3yBaTH HE JIMIIE CTaTUYHUN CTaH
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nari€eHTa, a i 3MiHy KOTHITMUBHHUX TMOKAa3HUKIB y 4aci. BUKopucCTaHHS BIIKPUTOTO
JaTaceTy TakoXK 3a0e3leuye BIATBOPIOBAHICTh EKCHEPUMEHTY Ta MOKJIMBICTh
MOJJIBIIIOT0 MOPIBHSHHS PE3yJIbTaTIB 3 THITUMH IM1IXOJaMHU.

Y  Mexax kiacu@IKaifHOTO EKCIEPUMEHTY MPOrHO3yBaslacsl HAsBHICTb
3HAYYIIOr0 KOTHITUBHOIO 3HWKEHHs. J[Ji1 MoOpiBHSAHHA OyjiaM BUKOPHUCTaHI 0a3oBi
mozeni Logistic Regression, Random Forest Tta Gradient Boosting, a Takox
3anponioHoBaHa Mojenb AdaptiveFusion. 3a pesynbraramu TectyBanHs Gradient
Boosting nponemonctpyBaB HaiBuiie 3HaueHHs AUC — 0,648, omHak amanThBHA
MOJIeTIh TTOKa3aja Haikpartie 3HadeHHs F1-score cepen po3risHyTHx miaxois — 0,424,
10 € BaXJIMBUM y KOHTEKCTI aucbanancy mixk kimacamu. Kpim toro, AdaptiveFusion
3abesneumna recall ma piBui 0,500, TOOTO Kpaie BUSBISAIA YAaCTHUHY BHIIAKIB
KOTHITUBHOTO 3HIKEHHsI MopiBHAHO 3 Random Forest. Lle cBiguuth mpo Tte, 1o
aJanTUBHA 1HTErpamis Mo)ke OyTH KOPHUCHOI HE K MOJEib, sika OOOB’S3KOBO
MaKCHUMI3y€ OJIHY OKpEMY METPHUKY, a sIK OLIbII 30aTaHCOBAaHUNA MEXaHI13M MPUUHATTS
pillieHb Y HEOAHOPITHUX YMOBaX.

Ha puc. 1 noka3ano nopiBasiHHsl Logistic Regression, Random Forest, Gradient
Boosting Ta AdaptiveFusion.

1.0 LOgHIICRegressor
Handormd arest
CradientBoasting -

Adaptivefuson

[ T7~

v v : v
0.0 0.2 (R ) o.e e 10
false Pesjtive Rate

Puc. 1. ROC-kpuBi mozenei kiacudikanii KOTHITUBHOTO 3HI>KEHHS
Jl>xepeno pucyHka: po3po0eHO aBTOpPOM

Puc. 1 imoctpye, 1110 3arpomnoHoBaHa MoJieNib Ma€e KOHKypeHTHY ROC-TpaekTopiro,
Xxo4ya Ookpemi 0a30BI MOJENi MOXYTh JEMOHCTPYBATH BHUIIl 3HAUYEHHS Ha MEBHHUX
ninsHkax. HaykoBo BaknuBuM € Te, 1o AdaptiveFusion He po3riisiiaeTbes sk pocTe
«TePEeMOKHE» PIIIICHHS 32 OJIHIEI0 METPUKOIO, a SIK MOJIEIh, SIKa 3a0e31meuye CTIKIITY
MOBEIIHKY B YMOBaX Pi3HOi IHPOPMATUBHOCTI MOJAILHOCTEH.

Jlnst perpeciiiHOi MOCTAHOBKM 3a/iayl MporHo3yBasiacd piuHa 3miHa MMSE. ¥V
IbOMY BUIIAJKy HalKpallll pe3ynbTaT nokazana mojaenb AdaptiveFusionReg: RMSE
cranosuno 0,706, MAE — 0,510, a R? — 0,110. Iopisusno 3 RandomForestReg,
LinearRegression Ta GradientBoostingReg anantuBHa perpeciiiHa MojeIb
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IpOJEMOHCTpYBaia HaliMennry mommwiky RMSE ta naiiBumie sxauenns R2. Ile e
0COOJIMBO BaXKJIMBUM, OCKUIBKH perpeciiHe MPOTrHO3YBaHHS KOTHITUBHOI JUHAMIKH €
CKJIaJIHIIMM 3a OiHapHy Kiacudikailiro: MoJielib MOBHUHHA HE JIMIIE BIAPIZHUTH
HasiBHICTh 200 BIJICYTHICTh 3HM)KCHHS, a i OI[IHUTH MOTO KIJIbKICHY 1HTEHCUBHICTbD.

OxpeMy yBary ciiji IpUIUTMTH IHTEPIPETOBAHOCTI aJIallTUBHOI MoJiei. Po3noain
Bar MOJAJbHOCTEH IIOKa3ye, IO BHECOK JeMorpadiyHuX, KOTHITUBHHX 1
MOP(POMETPUYHUX O3HAK 3MIHIOETbCS MK TecTOBUMH cyO’ektamu. lle o3Hauae, 1o
MOJIeTIb HE HaB’SI3y€ OJHAKOBY CTPYKTYpPY BaKJIMBOCTI BCIM MallieHTaMm, a GpopMmye
pi3HI CXeMH IHTETpallii 3aJIe)KHO BIJ KOHKpPETHOI KOHQIirypamii maHux. Y IbOMY
MoJIATae KIII0OUOBA TepeBara 3alpoNOHOBAHOTO MiIX0Ty MOPIBHIHO 3 MOJAEINSAMH, SIKI
OyIyIOTh €MHY TJIOOATBHY 3aJICKHICTB IS BCIX CIIOCTEPEIKCHbD.

Puc. 2 € HallOLTbII TOKA30BUM JJIs1 IEMOHCTpalili HAYyKOBOI HOBU3HH, OCKIJIbKH BiH
BI3yalli3y€ HE MPOCTO SKICTh MPOTHO3Y, & BHYTPIIIHIM MEXaH13M pOOOTH MOJEI.

aemographic

Q40

cognitive

0.3%

IO NEmetr i o030

SO L N - S T Ty (. S I B R NN - - I R B |
=) - - - o NNNNN

4288 %
Test subject index {first 25)

Puc. 2. Po3noii1 aqanTUBHUX Bar MOJAJIBHOCTEH JIJIsE TECTOBUX CIIOCTEPEIKEHb
Jlxepeno pucyHka: po3po0aeHO aBTOPOM

Axmo wHa rpadiky BUAHO, IO Bard JaeMorpadivyHoi, KOTHITUBHOI Ta
MOP(POMETPUYHOT MOJAITBHOCTEH 3MIHIOIOTHCS BIJ MAalll€eHTa N0 TMaIli€eHTa, e
MIJITBEP/KYE HAsBHICTh JIOKadbHOI amanTuBHOCTI. Came Taka BIIACTHBICTh €
BXKJIMBOIO JUIsI MEIMYHUX 337124, JIe OJJHAKOBA MOJIEJIbHA JIOT1KAa HE 3aBXKI1 KOPEKTHO
OTHCY€ Pi3HI KIIIHIYHI TPOQ1ii.

3anponoHOBaHUH MiIX1]] Y3TOMKYETHCS 3 Cy4aCHOIO TEHCHIIEI0 TIEPEXOAY Bill
130JIbOBAHOTO aHaJli3y OlOMapKepiB /10 KOMIUIEKCHUX MYJIbTUMOJAIBHUX CHUCTEM.
Hanpuxknan, y nmomnepeaHix AOCHIKCHHSIX TMIIKPECIIOETECS 3HAUYCHHS TMO€THAHHS
MPT, KIiHIYHMX 1 KOTHITMBHUX 3MIHHUX JUIsi TPOTHO3YBAaHHS JE€MEHLIi Ta
KOTHITUBHOTO ToripmieHHst [1, 2]. BomHowac mocmimxenHs rereporeHHocti MCI
JEMOHCTPYIOTh, M0 TAIll€HTH 3 JIETKUMH KOTHITHBHUMH TOPYIICHHSIMH HE
YTBOPIOIOTH OJHOPITHOI TPYHH, @ MOXYTh MaTd PI3HI HIATHNM Ta Pi3HI PUUKU
noganbinoi  koHmepcii  [3]. lle miaTBepakKye  HEOOXINHICTH HE  JIUIIE
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MYJIBTUMOJIAJILHOTO, & CaMe aJalTUBHOTO IMIXO/1Y, 31aTHOTO 3MIHIOBATH Bary JKepen
1H(opMalIii 3aJIe’)KHO BiJI KOHKPETHOT'O BUIIAKY .

KpiM knacmyHuX KIIHIYHUX Ta HEHpOBI3yali3allliHMX O3HAaK, y CY4YaCHHUX
JTOCII/DKCHHSAX aKTMBHO BHKOPHUCTOBYIOTHCS M 1HINI JpKepena iH(opwmarlii, 30kpema
MeanyH1 TekeToBi 3anucu, [IET-paniomika Ta HelipodizionoriuHi moka3sHuku [4-6]. Lle
CBITYUTH TPO PO3IIMUPEHHS MPOCTOPY JaHWUX HJisi MPOTHO3YBAaHHS KOTHITUBHOIO
3HIKEHHS. OJHak 30UTbLIEHHS KIIBKOCTI MOJANBbHOCTEH BOJHOYAC MOCHIIIOE
npolsieMy iX y3rO/DKEHHS, OCKUIBKHM Pi3HI JDKepena MOXKYThb MaTH Pi3HY YacTOTy
CIIOCTEPEKEHb, Pi3HY BapTICTh OTPUMAaHHS, Pi3HY MOBHOTY Ta Pi3HUHN PIBEHb LIYMY.
Tomy 3anmpornoHoBaHMI MeXaHi3M aJalTUBHOTO 3Ba)KyBaHHS MOXe OyTH pO3LINPEHUIN
Ha IMHAPII MyJIbTUMONANIbHI crieHapii, ¢ 10 MPT Ta KOTHITMBHHMX TOKa3HUKIB
JI01AI0ThCSI TEKCTOBI, JJaOOpaTOPHI, MOBEAIHKOBI 400 CEHCOPHI JIaHi.

TakuM 4MHOM, OCHOBHHI pe3yJIbTaT IMOJISITa€ y CTBOPEHHI TEXHIYHO peajli30BAHOI
aJanTUBHOI  CXEMH  MYJbTHUMOJAIBHOTO  TPOTHO3YBaHHS, SKa  IOETHYE
KiacuikaliifHy Ta perpeciiiHy mocTtaHoBKM 3anavi. Ha piBHI kiacudikaiii Moaenb
JI03BOJISIE OIIHIOBATH MMOBIPHICTh 3HAYYIIOTO KOTHITUBHOTO 3HMKEHHSI, @ Ha PIBHI
perpecii — mporHo3yBatu KinbkicHy 3MiHy MMSE. Ha BinMiHy Bif TpaauiiitHuX
MOJIeJIei, 3apoNOHOBaHa CHCTeMa 30epirae MpoOMiXKHI MOJIaIbHI TIPOTHO3U Ta Barw,
10 IMABHUIIYE MPO30picTh aHamizy. Lle BakauBo st OloMEeIMYHMX 3aj1ad, A cama
TOYHICTh MOJI€NII € HEJIOCTaTHhOIO 0€3 MOMJIMBOCTI TMOSICHUTH, SIKI TPYNH O3HAK
BIUTMHYJIM Ha OTPUMAHHUK pe3yJIbTarT.

[IpakTruHe 3HA4YEHHS PO3POOKM TIOJATa€ B TOMY, IO BOHA MOXE OyTH
BUKOPHCTaHA SK EKCIEPUMEHTANIbHA OCHOBA IS IMOJAIBIIOTO CTBOPECHHS CHCTEM
MNIATPUMKA TPUAHSATTS pilleHb y cdepl paHHbOTO BHSIBICHHS KOTHITUBHOIO
noripuieHHs. [Iporpamua peanizailiss aBTOMAaTU3y€ MOBHUM LUK JOCIIJKEHHS: BIJl
3aBaHTaXEHHS W 00pOoOKM TaHuUX 10 OoOYyAOBH IpadikiB, TaOIUIb METPUK 1 (ailiiB 3
TeCTOBUMU MporHo3ami. Lle 3abe3neuye BIATBOPIOBAHICTh EKCIIEPUMEHTY Ta CIIPOIILYE
nojanbiry Moaudikaiio Mojeni, 30KpeMa JI0JaBaHHS HOBUX MOJAJIBHOCTEH abo
3aMiHy 0a30BHX aJTOPUTMIB.

Bognouac otpumani pe3yiabTaTd  MawTh MeBHI oOmexenns. [lo-mepire,
€KCIIEPUMEHT MPOBEICHO Ha OJTHOMY BIIKPUTOMY J1aTaceTi, TOMY TOIalibIIIa TIepeBipKa
Ha IHITUX KOTOPTax € HEeOOXI1JHOIO JJIS OIIHKHM 30BHINIHBO1 y3araibHiOBaHOCTI. [lo-
Ipyre, MOJIeTh HE BHKOPHUCTOBYE TOBHOIIIHHY YacOBY apXiTEKTypy, HaNpPHUKIAI
peKypeHTHI abo TpaHcHopMepHiI MeXaHI3MH JJIsl TTO3JOBXKHIX JaHUX. 3aMICTh 1HOTO
JUHAMIKa BPaxOBYEThCS uyepe3 cPOPMOBaHI arperoBaHi MOKa3HWKHU, TaKi K pidyHa
smina MMSE. TIlo-Tpere, anmanTuBHI Baru CJaiJ po3ryisiAaTH SK CTaTHUCTHUYHI
1HIMKATOPU BIAHOCHOI KOPHUCHOCTI MOJAJbHOCTEH, a HE SK TMpsAMi NPUYHHHI
MOSICHEHHS HeHPOJIeTeHEePaTUBHOTO TIPOIIECY.

OTxe, 3aMpONOHOBAHMK MIiIXiJA AEMOHCTPYE, IO aJalTHBHA MYJIbTHMOJIAIbHA
1HTErpallisi € IEPCIEKTUBHUM HATIPSIMOM JJISI IPOTHO3YBaHHS KOTHITUBHOTO 3HMKEHHS
y MAILU€HTIB i3 JErKMMH KOTHITMBHHMHM MOpYLICHHAMH. Moro mepesara mojsrae y
MOETHAHHI TEXHIYHOI MPOCTOTH, IHTEPIPETOBAHOCTI Ta 3AATHOCTI BPaxOBYBATH
HEO/IHAKOBY 1H(POPMATHUBHICTH PI3HUX TPyM O03HAK. [lomanbin ocaipKeHHs TOIITHHO
CIpsIMyBaTH Ha TMEPEBIPKY MOJENl Ha HE3AICKHUX KIIHIYHUX HaOopax HgaHUX,
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PO3IIMPEHHS KUIBKOCTI MOJIaTbHOCTEH, BIPOBAIKEHHS KaniOpyBaHHS WMOBIPHOCTEM
Ta IHTETpaIlilo IBHOTO MO3/I0BKHBOTO MOJICITIOBAHH.
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NPUHIIMIIN POBOTHU SQL INJECTION ATAK TA
MNPOTUIA IM

€pbomenko Biaaauciaas OQuiekcaHaApoOBUY

3100yBay nepmioro (6akagaBpCbKOTO) PiBHS BUIIO1 OCBITH

crietianibHOCTI F5 “KibepOesneka ta 3axuct iHpopmarrii”
HaByanbHO-HAYKOBUI THCTUTYT KOMIT FOTEPHUX HAYK Ta MITYYHOTO IHTEICKTY
XapkiBChbKUM HallioHaIBHUN yHIBepcuTeT iMeHi B. H. Kapasina

XapkiB, Ykpaina

CrpiMKe 3pOCTaHHs KUIBKOCTI Ta MOUIMPEHHS BEO-IO0AATKIB y CYy4acCHOMY CBITI
MIPU3BENIO 0 3HAYHOTO 301JIBIIECHHS YMCla Ta CEpUO3HOCTI Kibeparak. 3a CTaTUCTUKOIO,
BEJIMYE3HI OOCATM JaHUX, SIKI HHUHI JOCTYIHI B IIOOaNbHIA Mepexi, MOCTIIHO
CIIOHYKAIOTh XaKepiB /10 PO3pOOKH Ta 3A1MCHEHHS HOBUX BUIIB KiOep3iouuHiB [1].
Cepen posmaittss 3arpo3 araka tumy SQL Injection BBakaeTbCs OJHIEIO 3
HallHeOe3neyHIuX AJis1 BeO-10/1aTKIB Ta cepBEepHUX cucteM [1-2], agxe CTaHOBUTH
HaJ[3BUYANHO CEPHO3HY 3arpo3y, CTABIIAYM Mij yaap OCHOBHI CTOBIHU 1H(OpMAIIAHOT
Oe3mneku: KoH(D1AeHIIMHICTh, aBTeHTH(IKAIII0, aBTOPU3ALIII0 Ta IUIICHICTh IaHUX.

31I0BMUCHUKHM TIOCTIHHO HaMararoThCsi OOIMTH MepekeBl BikHAa BeO-IO0JaTKIB Ta
OTpUMATH HECAHKIIIOHOBAHUW NOCTYyN 10 KOHGIAEHIIWHUX 0a3 JaHuX, B SKHUX
30epiraeTbcsi KpUTUYHO BakKiuBa 1HGOpMallisl KOpUCTyBadiB Ta kommadiil [1][3].
[Tonpu HasBHICTH O€3J11Yl Cy4aCHUX 1HCTPYMEHTIB O€3MEKH, TaKUX K MIKMEpPEKEBI
€KpaHM Ta CHUCTEMHU BUSBIEHHS BTOPTHEHb, caMe araku Ttuny SQL-1H'exuii
3QJIMIIAIOTHCS TOJIOBHOIO MpOoOieMOor0 Oe3MeKku Ta Hale(EeKTHUBHIIIUM METOI0M
BUKpPaJIeHHs 1HpopMalli 3 0a3 nanux [2].

1. Illo Take SQL Injection araku.

SQL — 1e HalimomupeHilla MoBa BUCOKOTO PIBHS, sIKa BUKOPUCTOBYETHCA B PI3HUX
CUCTEMaX KepPyBaHHS PEIIALIMHUME 0a3aMU TAHUX ISl KOHTPOJTIO Ta MOOYI0BH KOMaH,T
3anuTiB. SQL-3amUTH BUKOPUCTOBYIOTHCS I JOCTYIy JO CEpBEpiB 0a3 JaHUX,
B3a€MOJII1 3 HUMH Ta MaHIMMYJIFOBaHHS JaHUMH [2].

Ataka SQL-iH'ex1ii BigOyBa€eTbCsl, KOIM 3JOBMHUCHHMK BCTaBIsE€ MKiIIuBI SQL-
KOMaHu y opMu BBOYy 200 3amUTH JJIsI TOTO, III00 OTPUMATH IOCTYII A0 0a3u JaHUX
a00 MaHIMyTIOBaTH ii BMICTOM. YCHINIHE MPOBEIACHHS TaKOi aTaku MOXKE MaTu
KaracTpo(piyHl  HACHIJIKH, aJK€ MOXKE JO3BOJUTH 3JIOBMHUCHHUKAM 4YHUTaTU
KOH(IAEHIIMHI JaHl, 3MIHIOBaTH caMy 0a3y JlaHWX, BUKOHYBATH aJMIHICTPAaTHUBHI
orepailii abo HaBITh BUKOHYBaTH KOMaH/IM Ha OlepalliitHii cuctemi xocra [1-2].

Jxepenamu BpaznuBocTel s SQL-1H'ex1ii HaityacTile BUCTYTIAIOTh [2]:

e BBeaeHHs KopHuCTyBaya:

Buxopucranuss BeO-hopMm, Hampukiang JOTIHY, Mapoiro abo aapecu, B sKi
3IOBMUCHUKH MOXYTbh BIPOBAIUTH IIKIJTUBUI KOJ.
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o ®Daijisu cookies:

310BMUCHUK MOKe BOYyBaTH LIKIJIMBUM KO Y BMICT (aitiniB cookies Ha CBOEMY
KOMIT'TOTEP1, poOIsTIr BEO-101aTOK, SKUH BUKOPUCTOBYE 111 JaHi, BPA3TUBUM.

e 3MmiHHi cepBepa:

Axmo mepexeni 3arogoBku Ta Meranani HTTP 36epiratorbes B 6a3i jaHux 0e3
NEePEeBIPKHU, 3TOBMUCHUKHA MOXKYTh OMICTUTH SQL-araky 0e3nocepeHb0 B HUX.

e 30epe:keHi IH’€KIIiL:

3m0BMUCHUKHN BOYIOBYIOTh IIKI/UMBI BXIJHI JaHI B camy 0a3y naHuX, 0100
OTOCEPE/IKOBAHO 3allyCKaTH araKky KOKHOTO pa3y, KOJIM 11 3apakeHl JaHi
BUKOPHUCTOBYIOTHCS JOJATKOM y MailOyTHbOMY.

2. Texniku SQL Injection arak.

Icaye Ge3miu TUIIB Ta TEXHIK MpoBeAcHHs arak SQL-iH'ekIriif, 60 3TOBMUCHUKH
3aCTOCOBYIOTh PI3HI MIJAXOAW 3aJICKHO B1J IXHBOI KIHIIEBOI METH, 1ACHTHDIKAIlIS
Bpa3JIMBOCTEH, BUITyUEHHS JaHUX, 3MiHa iH(opmarlii abo o0xi aBreHTudikaiii) [1-2]:

e TagroJiorii:

3arampHa MeTa Li€i arTakd — BIOPOBAAUTU KOA B OAUH abO0 KiJIbKa YMOBHHUX
oTeparopiB Tak, 100 BOHU 3aBXIM OIL[IHIOBAIHUCS K 1CTUHHI. L{eit meTon Haifuacriiie
BUKOPHUCTOBYETBCS JJI1 OOXOAY CTOPIHOK aBTEHTHM(IKAI[ll Ta MIBUJIKOTO BUIYYEHHS
nanux [1-2].

e 3anuTu 3 00'€AHAHHAM:

VY Takux BHMaJIKaxX 3JI0BMHUCHUK BUKOPUCTOBYe KitouoBe cioBo UNION, mio6
MPUENHATA CBIM IIKIUIMBUI 3alUT 1O OpPUTiHAJIBHOTO Oe3meyHoro 3amuty. Lle
JI03BOJISIE OTPUMATH 3HAYEHHSI 31 CTOBIMIIIB 1HIIUX TAOJHIlb, JO SIKMX KOPUCTYBau HE
MOBUHEH MaTu goctyny [1-2].

e 30epeskeHi mpoueaypu:

Tak Ha3uBa€THCS MPOIEC, KOJIM 3TOBMUCHUK HAMaraeThCsl 3allyCTUTH BOYIOBaHI
nporeaypu abo GyHKIII, sSki Bke mepemndadeHi po3poOHMKaMu B 0a3i JaHHX, 1100
PO3IIMPHUTH MPHBLIET a00 BUKOHATH BiTaIcH KOMaH/IM OIepaliifHoi cucteMu [2].

e JloriyHo HenpaBWIbHI 3aNIMTH:

Konu 3710BMUCHUKM HaBMHCHO BBOJSITH MAaHIMyJbOBAHUMW 3amUT, 100 HaBMHCHO
3reHePYyBaTH PO3TOPHYTE MOBIJOMIICHHS PO MOMUJIKY BiJl CEpBEpPA, TOMY ITI0 CTOPIHKA
3 TMOMUJIKOI0 MOXKE HajJaTh xakepam Oe3lliHHy iH(opmarllito mpo Ha3BU TaOIHIIb,
CTOBMIIIB Ta CTPYKTypy 0a3u ganux [2].

3. Iporuaia SQL Injection arakam.

Jlnst BusiBneHHsT Ta 3amo6iranHs arakam SQL-iH'ekmiii po3poOIeHO BEIMKY
KUIBKICTh METO/IIB, SIKI MOYKHA KJIacHU(IKyBaTH 32 OCHOBHUMH Miaxoaam# [1]:

e MeToau Ha OCHOBI Moj1eJjIeii 3aIUTIB:

[le iHCTpyMEHTH, fKI OUHAMIYHO TEHEPYIOTh CTPYKTYypy O€3I[EYHOro 3alury,
nependayeHoro MporpamicToM, Ta TMOPIBHIOIOTH ii 31 CTPYKTYpOIO 3alluTy,
3reHepOBaHOrO Ha OCHOBI ()aKTUYHUX BBEACHMX JaHUX. [HIINH NpuKiIaa — e MeToA
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SQLStor, sxuii 06a3yeTbcsi HA CEMAHTUYHOMY TMOPIBHSHHI CHHTaKCHYHOTO JiepeBa
OpUTIHAJIBHOTO Ta O6e31eyHoro 3anury [1-2].

e Metoau Ha ocHOBI 00dyckanii Ta panaomizamii:

Taxi migxomu mependadaroTb MOAMQIKAIII0 BXIIHUX JaHUX KOPUCTyBada abo
KITro4oBUX ciiB SQL 3a J0MOMOroro BUITaIKOBUX 3HAYEHb a00 MU(pyBaHHS Mepea iX
BUKOHAHHSAM Ha CEpBEpi, IO TMEPEIIKOKa€ HECAHKIIOHOBAHOMY JIOCTYILY,
MEPEeTBOPIOIOYM  BBEIEHI JaHl Ha 3amu@pOBaHUN TEKCT, SAKUH Oe3meuHo
pO3MU(POBYETHCS JUIIIE AKIIO CTPYKTypa 3auTy He Oyna nmopymieHa [1-2].

tyynuil iHTENEKT AEMOHCTpY€E 0aratoo0iIoul pe3yiasraTti y BussieHHI SQL-
1H'€KIIIN 3a JOTIOMOTOI0 TPEeHYBaHHS Kiacu(ikaTopiB Ha ictopuuHux maHux [1][3],
TOMY OLJIBIII HOBI CUCTEMH MOXKYTh TaKOK BUKOPUCTOBYBATH:

e KepoBaHe HaBUAHHS:

AJTOPUTMH TPEHYIOTHCS HAa PO3MIYEHUX HAOOpax JaHUX, A€ BKA3aHO, UM € 3aIUT
HOpMaJIbHUM a00 MIKIATUBUM. HallO11b111 MOMMPEHUMEU aJITOpUTMaMu Hapasl € JepeBa
pilIeHb, METOJ OIOPHUX BEKTOPIB, K-HaOMMKIMX CyCIIiB Ta HAiBHHUI Oail€eCiBChKHIA
kiacudikarop[1][3], siki 3AaTHI 3 TOYHICTIO YacTO MOHAM 95% BIAPI3HIATH aTaku BiJ
3BUYaitHoro Tpagiky [3].

e I'1mOokxe HABYAHHA:

B npoMy BUINajKy BUKOPHUCTOBYIOTHCS CKJIaJHI HEMPOHHI Mepexi, Takl sk CNN,
LSTM Ta MLP [1][3]. Hanpuknaa, Aesiki IHCTpPyMEHTH KOHBEpTYI0Th SQL-3anuTH B
MOCIIOBHICTh TOKEHIB JJIs1 MOOYI0BM BEKTOPHOT MOJIEIII CIIIB, SIKAa TIOTIM TPEHY€EThCS
3a noromororo Heiipomepexi LSTM [1].

BucHoBku:

SQL-iH'exmii 3amuImaroTbCsd OJHUMHU 3 HAWUTMOMIMPEHININX 1 HalHeOe3MeuHImuX
3arpo3 y cdepi BeO-Oe3meku, 3aBAarOuM IIKOAW KOH(IICHIIIHHOCTI Ta ILJIICHOCTI
JAHUX, a OCKUIbKM OOCSTH JaHUX TIOCTIHHO 3pOCTalTh, TO W 3JOBMUCHUKU
YIOCKOHAIIIOIOTh CBO1 TexHiku [1-3]. He3Bakaroum Ha po3poOKy pi3HOMaHITHHUX
TEXHOJIOT1H 3aXUCTY, HE ICHY€ >KOHOTO PIIICHHS, SIKE BIACHOPYY MOIJIO O 3amo0irtu
BciM TumnaMm SQL-1H'ek11iii y moBHOMY 00cs31 [2].

[Ipore, moeaHaHHs OararonIapoBOTO 3aXUCTy 3 HOBITHIMU METOIaMHU MAIIMHHOTO
HaBYaHHS, ITYYHOTO 1HTEIEKTY Ta NHOOKUX HEUPOHHUX MEPEK IEMOHCTPY€ 3HAUHUN
Mporpec Ta 3AaTHICTh aJalTUBHO pearyBaTu Ha HOBI popmu SQL-artak [1][3].
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AK PO3INI3HATHU KIBEP3AT'PO3U TA 3AXUCTUTU
CEBE BIJI HUX

Hoas Enina KocTaHTuHiBHA

3100yBay nepiioro (6akagsaBpChbKOT0) PiBHS BUIIOT OCBITU

crietianibHOCTI F5 “KibepOesneka ta 3axuct iHpopmarrii”
HaByanbHO-HAYKOBUI THCTUTYT KOMIT FOTEPHUX HAYK Ta MITYYHOTO IHTEICKTY
XapkiBChbKUM HallioHaIBHUN yHIBepcuTeT iMeHi B. H. Kapasina

XapkiB, Ykpaina

CyyacHuil CBIT HEMOXJMBO VYSABHTH 0€3 TJIOOQJIBbHOI MEpexXi, SKy MU
BUKOPHUCTOBYEMO IIOMHS I HaBYAaHHs, pOOOTH Ta CIiIKyBaHHs. [IpoTe pasom i3
KOpPUCHOIO 1HQopMaliero [HTepHET NpuxXoBye HEOE3MEKH, SIKI MOXKYTh 3arp0oKyBaTH
0ocoOuCTUM AaHUM. Po3ymiHHS 0a30BUX MPUHLMUIIB KIOEPTIri€HH € NEPIIUM KPOKOM
JI0 CTBOPEHHS O€3MeYHOro IU(POBOro Cepe/IOBUINA HABKOJIO cebe.

Cepen HalfmomupeHimux 3arpo3 B [HTepHeTi 0co0auBe Miclie MOCiIat0Th (PIIIHUHT,
CrlaM Ta MIK1UTUBI calTh. DIMMHT - 1€ TeXHOJIOT1S MaHIMyJIALIl, KOJA 3T0BMUCHUKH
MaCKYIOThCS M1l KOMITaHii a0 yCTaHOBH, III00 BUMAHUTH siKich JaHi [1]. CnaM, cBo€ro
4Yeproro, He MPOCTO 3aCMIYy€ MOIITOBI CKPUHBKU HAOPUUIMBOIO PEKIAMOI0, a YacTO
ciayrye wmicueMm aia HebOesmeuHux BipyciB [2]. IloTpamisHHS Ha IMIKIJUIMBI CAaWTH
3a3BUYail 3aKIHUY€ThCS MPUXOBAHUM 3aBAHTAKCHHSIM IIMUTYHCHKUX TMPOTpaM, sIKi
3/1aTHI MOBHICTIO 3a0JIOKYBaTH MPUCTPiil a00 Bukpactu (aiinu [3].

Jnst epekTUBHOTO 3aXMUCTy BiJ (PIMIMHIOBUX aTaKk HEOOXITHO BUPOOMTH 3BUUKY
OI[IHIOBATH OYy/Ib-sKy OTpuMaHny iHdopmaliro. Hikonu He nepexoabTe 3a MiI03pUTMMU
MMOCHMJIAaHHSIMU 3 TOBIJIOMJICHB, HaBITh SKIIIO0 BOHU Ha ICIaH1 HIONTO B1J IMEHI BIJOMHUX
cepriciB uu Apy3iB [4]. [lepeipsiite URL-anpecy caiity B psaky Opaysepa: oaHa
HEIpaBUJIbHA JIITEpa MOXE CBIAYUTU Npo miapoOKy. KpiM Toro, HeoOXiJHO BMUKATH
nBO(MAKTOPHY aBTEHTU]IKAIlII0O BCIOAM, JI€ 11€ MOXKJIMBO, aJK€ BOHA HE JI03BOJIUTh
YBIMTH B aKayHT HaBITh Y pa3i KpaaXKKH maposis [5].

besneyna poOoTa 3 €1EKTPOHHOIO MOMITOI0 Ta MECEH/PKEPAMU BUMArae He MEHIIIO1
JTUCHUIUTIHY Ta JOTPUMAaHHS YITKHX IpaBwuil. He BimkpuBaliTe BKIQJICHHS Y JIUCTaX Bif
HEBiOMUX ajapecaTiB [6], 0COOIMBO SKIIO BOHM MArOTh PO3IIMPEHHS .eXe, .bat abo
3aapxiBoBaHi y Qopmarti .zip. BukopuctoByiTe CKkiaaHi W yHIKaIbHI Taposi s
KOXKHOT CKPHHBKUA Ta CEpBICY MOBIJOMJIEHb, YHHKAIOUM TPOCTUX KomOiHamiil [7].
PeryiisipHe OHOBJIEHHSI aHTUBIPYCHOTO MPOTrPaMHOT0 3a0€3MeUeHHs Ha KOMIT I0Tepl Ta
cMapT(dOHI T0MTOMOKE BYACHO 3a0JI0KyBaTH cipoOu 3i1amy [8].

MoxHa 3poOUTH BHCHOBOK, IO TOCTIHHE MiJBUILECHHS BJAacHOI IM(POBOI
IPaMOTHOCTI, PEryJIIpHE pe3epBHE KOIMIIOBAHHS BaXXIWBUX (DaiJIIB Ta aHATITHUYHE
CTaBJEHHS JO TYyYHHUX TOBIJOMIIEHb Yy MEpeXi TrapaHTylOTh BaM Oe3ledHe
nepeOyBaHHs B IHTEPHET-IPOCTOPI.
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3AXUCT HEPCOHAJIBHUX JAHUX Y XMAPHHUX
CEPBICAX

KoBasienko HikiTa OsexkcanapoBu4

3100yBay mnepiioro (6akagsaBpChbKOT0) PiBHS BUIOT OCBITH

cremanbHOCTI F5 “KibepOesneka Ta 3axuct iHpopmarrii”
HaByanbHO-HAYKOBUI THCTUTYT KOMIT FOTEPHUX HAYK Ta MITYYHOTO IHTEICKTY
XapkiBChbKUM HallloHAIBHUN yHIBepcuTeT iMeHi B. H. Kapasina

XapkiB, Ykpaina

Beryn

CyuacHuil po3BUTOK 1H(POPMAIIHHUX TEXHOJOT1H 3HAYHOIO MIpOIO MOB’SI3aHUH 13
MOIIMPEHHAM XMapHUX CEpBICIB, SKI BUKOPHCTOBYIOTbCS SIK  OKPEMHUMH
KOPUCTYBa4aMH, TaK 1 MIANPUEMCTBAMH, OCBITHIMH YCTaHOBAMH, JECPXKABHUMH
OpraHizamisiMd Ta MDKHApOJHHMH KOMMAaHIIMUA. XMapHI TEXHOJOrIi JaroTh
MOXJIUBICTh 30epiratd, oOpoOJsiTH, TMepeJaBaTd Ta pe3epByBaTH JaHi 0e3
HEOOX1THOCTI pO3MIIlIEHHS BCi€T IHQPACTPYKTYpH Ha BIACHUX (DI3UYHUX CEpBEpax.

Jlo XMapHUX CepBiCiB Hajle)KaThb XMapHI CXOBHILA, €JIEKTPOHHA IOIITA, OHJIANH-
JOKYMEHTH, CEpBICH Ul CHUIbHOI pOOOTH, CUCTEMHM KepyBaHHsS Oa3aMu JaHUX,
riaThopMu st po3poOKH MPOTPAMHOT0 3a0€3MeUeHHs, IHCTPYMEHTH IUCTAHIIHHOTO
HABYaHHA Ta KOPIOPaTHBHI iH(pOpMAIiiiHi cucTeMU. IX BHKOPUCTAHHS 3HAYHO
CIIpOIIy€ AOCTYI J0 iH(pOpMallii, OJJHAK OJJHOYACHO CTBOPIOE HOBI BUKJIUKH Yy cdepi
3aXMCTy NEPCOHATBHUX JAHUX.

[lepcoHanbHi JaH1 MOXKYTh BKJIIOUATH 1M’ 51, IPI3BUIIE, EIEKTPOHHY apecy, HOMEP
tenedoHy, Miclle NpPOXKUBaHHA, (IHAHCOBY i1H(OpMaIi0, MEIWYHI JaHi, OCBITHI
pe3yJibTaTH, CIy>KO00BY JTOKyMeHTallito, pororpadii, JOKyMEeHTH, OOJIKOBI 3alUCH Ta
1HUTY 1H(hOpMAILiIO, SIKa 103BOJISIE MPAMO ab0 OMOCEPEIKOBAHO 1A€HTHU(IKYBAaTH 0CO0Y.
VY BumMajaKy BUKOPUCTAHHS XMapHUX CEPBICIB Taka iH(opmMaIllis yacTo 30epiraeTbes He
Ha JIOKaJIbHOMY NPUCTPOI KOPUCTYBAua, a Ha cepBepax npoBaiijiepa, siki MOXKyTb OyTH
pO3TaIoBaHi B pi3HUX KpaiHax.

CaMe TOMy NMUTaHHS 3aXUCTy MEPCOHAIBHUX JAHUX Y XMapHOMY CEPEIOBHILI €
aKTyaJbHUM i KibepOesneku, iH(popMaliifHOro mpaBa Ta IUGPOBOI KyIbTypU
kopuctyBauiB. ¥ pekomennamisx NIST minkpecmtoeTbesi, O Mif Yac Mepexoay 10
myOJIIYHOTO XMapHOTO CEepeIOBHUINAa OpraHi3aimii MOBUHHI BPaxOBYBAaTU IHUTAHHS
0e3MeKH, MPUBATHOCTI, KOHTPOJIIO JAOCTYITY, MOHITOPUHTY Ta yNPaBIiHHSI PU3HUKAMHU
[1].

OcHOBHA YacTHHA

IlepeBaru BUKOPUCTAHHS XMapHHUX CePBICiB

XMapHI CepBICH MalOTh HU3KY IEpeBar, Kl MOSCHIOIOTH 1X MBUJIKE MOIIMPEHHS.
[lepeayciM 11e JOCTYIHICTD JAHMX 13 PI3HUX MPUCTPOIB, MOXKIIUBICTH CIIJIBHOT pOOOTH,
aBTOMAaTUYHE PE3epPBHE KOIIIOBAaHHA, MACIITA0OBAHICTh PECYPCIB, 3SMEHIIIEHHS BUTPAT
Ha BJIAcHY 1HPPACTPYKTYpPY Ta MIBUAKE BIPOBAIKEHHS IIU(PPOBUX PIIICHb.
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Hanpukunan, ctyneHT Moxe 30epiratu HaBpuajibHI MaTepiaid y XMapHOMY CXOBHIIII
Ta BIJIKPUBATH iX 13 HOyTOYKa, cMapTdoHa adbo KoMIT t0Tepa B YHiBepcuTeTi. Kommanis
MOKE OpraHi3yBaTh poOOTY CIIBpOOITHUKIB Yepe3 KOPIIOPATUBHI XMapH1 CEpBICH, HE
pO3ropTaloud  TOBHOLIHHMK  ngara-uieHTp.  OCBITHI ~ yCTaHOBH  MOXYTh
BUKOPHCTOBYBAaTH XMapHI MIaTGOpMH JJIsI AUCTAHIIMHOTO HaBYaHHS, 30epiraHHs
HaBYAJIbHUX MaTepialliB, oOMiHy ¢aiiaMu Ta MPOBEICHHS OHJIAMH-3aHSITh.

Opnak came Taka 3pYYHICTh YacTO MPU3BOAMTH JIO TOTO, IO KOPUCTyBayl
HEJIOOIIHIOIOTh PHU3WKH, TOB’s3aHI 3 KOHQIMCHIIMHICTIO, JOCTYOM J0 JaHUX,
HAJTAIITYBaHHSIMH O€3MEKH Ta BiMOBIAAIBHICTIO CTOPiH. XMapHUI cepBiC HE MOXKHA
CHpuiiMaTé K TOBHICTIO O€3MeYHUi 3a 3aMOBUYBAaHHSAM, OCKIJIbKM 3HaUYHA YaCTHHA
Oe3meKu 3aJeKUTh He JIMIIE Bl MpoBanaepa, a il Bia Aiil caMoro KOpucTyBaya.

OnHi€10 3 TOJIOBHUX OCOOJIMBOCTEHN XMapHOi MOJIEN1 € PO3MO/I1JT BiAMOBIJATLHOCTI
MDK HpOBalJIEpOM XMapHOIrO CepBICy Ta KopucTyBaueM. lIpoBaiinep BiAmoBimae 3a
¢13uuHy 1H(PACTPYKTYpPY, JOCTYIIHICTh CEPBICY, 0a30B1 MEXaHI3MU OE3MEKH, 3aXUCT
JaTa-IeHTPIB, TEXHIYHY MIATPUMKY Ta MEBHI 3aCO0M KOHTPOJIO AocTymny. BomHouac
KOpHCTyBau abo0 opraHi3zallisl BiATOBIJA€ 3a MpaBWIbHE HATAIITYBaHHS OOJIKOBHUX
3aMuCiB, KEpPyBaHHS TMapoJiAMHM, TIpaBa JOCTyIy, Kiacudikamiro iHpopmailii,
JOTPUMAaHHS TMOJITUK O€3MEKU, pe3epBHE KOMIIOBAaHHS BAXKIIMBUX JAHUX Ta HaBUAHHS
nepconany [1].

OcHOBHI 3arpo3u VIl NePCOHATBHUX JAHUX Y XMAPHOMY cepeIoBHIILi

Jlo OCHOBHMX 3arpo3 AJid NEPCOHAJBHUX JAaHUX y XMApHHUX CepBicax HaJleKaTb
HECAaHKI[IOHOBAHMM JOCTYN, BHTIK 1H(pOpMalii, (IMUHIOBI aTakh, BUKPAJIEHHS
OOJIIKOBHX 3allMCIB, HENMpPAaBWJIbHE HAJAIITYyBaHHS TMpaB JOCTYIy, LIKIAJUBE
nporpaMHe 3a0e3NedyeHHs], BTpaTa MPHUCTPOI0, HEIOCTaTHE IMUGPYBAHHSA, MOMIIKH
aZAMIHICTPYBaHHS Ta IOPUINYHI PU3HUKH, NIOB’SI3aHI 3 PO3MIIIEHHAM JaHUX Y PI3HHUX
FOPUCTUKIIISIX.

ENISA y cBoix maTepianax o0 06e3mneku XMapHUX CEPBICIB 3BEpPTAE yBary Ha
Takl PU3MKH, SIK TPOTPaMHI BPA3IMBOCTI, MEPEXKEBl aTak, coOlliajibHA 1HXEHEpis,
KOMIIpoMeTarllisi 1HTepdeiciB KepyBaHHsS, BTpaTa MPUCTPOIB, 3aJEKHICTh BiJ
rocTavyajabHUKa Ta MTUTAHHS 1HO3eMHOI FOpUCIUKIIi [2].

OaHuM 13 HaWMONIMPEHINMUX MUISXIB OTPUMAHHS JIOCTYIYy JI0 TMEPCOHAIBHHUX
JAHUX y XMapi € KOMIIPOMETAIlisi 00JIKOBOTO 3amucy. SIKIIO 3JIOBMUCHHK OTPUMYE
JIOTIH 1 IapoJIb KOPUCTYBaya, BIH MOKe neperisaaT (aiau, KoniioBaTH JOKYMEHTH,
3MIHIOBaTH HAJIAIITYBaHHS, BUJAJATH 1H(QOpMaIio ab0 BUKOPUCTOBYBATH OOJIIKOBHIA
3amuc JUIs noAaybiuX atak. OcoOIMBO HEOE3NMEUHUMU € CUTYallli, KOJHU JI0 OJHOTO
00JIIKOBOTO 3alKCy MPUB’s3aHl €JICKTPOHHA IOIITA, XMApHE CXOBHIIE, 0aHKIBCBHKI
CEepBiCH, HaBYaAJIbHI MIIAT(HOPMU Ta COLIATIbHI MEPEXKI.

DImUHroBl  aTaku 3aJUINAIOTBCS  OJHUM 13 HaWe(EKTUBHIIIUX METOJIB
BUKPAJICHHS OOJIKOBUX JaHUX. 3JIOBMHCHUKUA CTBOPIOIOTH MiAPOOJICHI CTOPIHKH
BXOJy, HAJCWIAIOTh €JEKTPOHHI JIMCTU BiJ 1MEHI BIJOMHX CEpBiCiB a0o
BUKOPHUCTOBYIOTh MOBIAOMJICHHS B MeECEHKepax, II00 MEepeKOoHaTH KOpHCTyBaya
BBECTH TapOJib. Y KOHTEKCTI XMapHHUX CEpBICIB (PIMIMHT € 0COOIMBO HEOE3MEUHUM,
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TOMY IO KOPUCTYBadl 3BUKJIM YacTO aBTOPHU3yBATHCS depe3 Opaysep i MOXKYTh HE
MOMITUTHA HE3HAYHUX BIJIMIHHOCTEH y JIOMEH1 a00 JTn3aiiHI CTOPIHKH.

Bbararodgaxropna aBreHTH(iKaLig AK 3aci0 3axXUCTy

bararodakropHa aBreHTH(IKallS € OJHUM 13 HaWe(EKTUBHIIIUX MPAKTUYHHX
3ac00iB 3aXUCTy XMAapHUX OOJIKOBUX 3aIuCiB. [i CyTh HOJIATae B TOMy, 11O JUISl BXOLY
B CHCTEMY HEIOCTaTHHO JIMIIE 3HATU Mapoiib. KopucTtyBay MOBUHEH MiATBEPIUTH
CBOIO 0CO0Y JTOJATKOBUM (PAaKTOPOM: OJHOPA30BUM KOJOM, MOOUTBHIM 3aCTOCYHKOM,
amapaTHUM KJII04eM, O10METpUYHUM MIATBEPHKEHHAM a00 push-moBiAOMIICHHSIM.

HagiTh sIKI110 maposib CTaHe BIIOMUM 3JI0BMUCHHUKY, 0€3 APYroro Gaxropa AOCTYII
710 00JTIKOBOTO 3aMuCy OyJie 3HAYHO yCKIaTHeHUH. J{J1s1 3aXUCTy epCOHAIbHUX JaHUX
y Xmapl JOLUIBHO BHUKOPHCTOBYBAaTH He jaume SMS-koau, a ¥ 3aCTOCYyHKH-
aBTeHTHU(IKATOPH 200 anapaTHI K041 0€3MeKH, OCKUIBKA BOHU Kpallle 3aXUIIa0Th Bl
MEePEXOIJICHHS Ta ICSIKUX BUIB aTak.

BaxnuBo TakoX BUKOPUCTOBYBATH YHIKAQJIbHI CKJIAJIHI MapoJil JUIsl KOXKHOTO
cepBicy. [loBTOpHE BUKOpPUCTaHHS OJHOTO MApOJisi B PI3HUX CHUCTEMAaxX CTBOPIOE
3HAYHUNA PU3BUK, OCKUIBKM BHTIK JIaHUX 3 OJIHOTO PECypCcy MOXE IMPHU3BECTH 0
KOMIpOMeTaIlli 1HIMMX OOJIKOBUX 3almuciB. Y IbOMY KOHTEKCTI JOUUIBHHM €
BUKOPUCTAHHA MEHEKEPIB IMApOJIiB, AKI JO3BOJISAIOTH CTBOPIOBATH Ta 30epiratu
CKJIJIH1 YHIKaIbHI Mapoii.

IIu¢ppyBaHHs Ta KOHTPOJIb JOCTYILY 10 JaHUX

[Ile omHUM Ba)JIMBUM HAmpsIMOM 3axHUCTy € mudpyBanna ganux. [lludpyBanns
J03BOJISIE TIEpeTBOpUTH 1H(DOpMaLio y (opMmy, Ky HEMOXIMBO MNPOYUTATH 0e€3
BIJIMOBIJTHOTO KJIf04Ya. Y XMapHHUX CEpBICaX MOXE BUKOPUCTOBYBATHCS MIM(DpPyBaHHS
JAHUX 1] 9ac epeaBaHHs Ta Mij] yac 30epiraHHs.

[udpysanns mig yac nepenaBaHHs 3axyuiae iHGOpMAaIio BlJ MEPEXOIJICHHS B
MepeKi, HampuKIIaI i yac Bukopuctanus nyonigaoro Wi-Fi. llludpysBanus mig gac
30epiraHHs 3MEHIIIY€ PU3UKH y BUTIAJKY HECAHKI[IOHOBAHOTO JIOCTYITY JIO CEpBEPIB 200
HOCIiB 1H(popmari. OmHaK BaxJIMBO PO3YyMITH, XTO CaMe€ KOHTPOJIIOE KIIIOUl
mudpyBaHHS: KOPUCTYBay, OpraHizailis 4u npoBaiaep.

OxpeMoi yBaru motpedye HalamTyBaHHS IpaB JOCTyMmy a0 ¢airiB 1 mamnok. Y
XMapHUX CepBicax KOPUCTYBaul MOXYTh IMIBHJAKO HaJaTH JIOCTYI 1O JOKYMEHTa
IHIIUM JIIOJSIM, CTBOPUTHU TOCHJIAHHS JUIsl Meperyisiay abo penaryBaHHS, BIJIKPUTU
(aiin 11t BCIX, XTO Ma€ MOCHIIaHHA, 800 0OMEXKUTH JOCTYI KOHKPETHUMH OOJI1KOBUMHU
3anucamu. [loMUIIKK B TaKMX HAJAIITYBaHHSIX YaCTO CTAIOTh TPUYHUHOIO BUIIAIKOBOTO
BUTOKY NIEPCOHAIIbHUX JTaHUX.

Hanpukinaza, JOKYMEHT 13 MepCOHaIbHOIO 1H(QOPMAIIIEI0 CTYJIEHTIB a00 KITIEHTIB
MOKe OyTH BUNAJAKOBO BIIKPUTUN IUJISl MyOJIIYHOTO meperisany. ToMy opranizaiism
BapTO BIPOBAKYBATH MPUHITUT MiHIMAJTLHUX MPUBLIEIB, 32 IKMM KOKEH KOPUCTYBau
OTPUMYE JIUIIE TOW JOCTYII, IKM HEOOX1THHM /711 BAKOHAHHS MOTO 3aBAaHb.

[lpuHiun  MiHIMaTBPHUX TPUBUICIB € (GyHAAMEHTAIBHUM JUJIST  3aXHUCTY
TepCOHAIBHMUX TAaHUX y XMapi. Mloro mpakTH4Ha pearizaris mepeadadae peryispHuii
Nepersisii MpaB JOCTYINy, BUIAJIECHHS HEaKTyallbHUX KOPHCTYBayiB, OOMEXEHHs
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aAMIHICTPAaTUBHUX TpaB, MOAUT POJieH, BUKOPUCTAHHS TPYH JOCTYIYy Ta BEICHHS
KYpHaTIB aKTUBHOCTI.

Pe3epBHe KONMiIOBAaHHS TA MOHITOPMHI AKTUBHOCTI

He MeHIII BaXJIMBUM € pe3epBHE KOMiIOBaHHS. baraTto KOpucTyBadiB BBaXKaroTh,
10 XMapa aBTOMATHYHO BUpIIITy€e poOaemMy BTpaT qanux. [Ipore xmMapHuii cepsic He
3aBXKAM 3axuIla€ BIJ BHUMNAJAKOBOTO BHJAJEHHS, MUQPYBaIbHUKIB, TOMIIOK
CUHXpOHIi3aii abo Aiil 37T0BMUCHUKA, IKHI OTPUMAB JTOCTYII IO OOJIKOBOTO 3aITHCY .

ToMy KpUTHYHO BaXXJIHMBI MEPCOHAIBHI JIaHI MalOTh 30epiraTHCs 3a MPaBUIOM
pe3epBYBaHHS: OJHA KOIMiSi B OCHOBHOMY CEpEIOBHII, AOJATKOBA KOIif B 1HIIOMY
CXOBHUIII Ta, 3a MOTpeOu, oduaiiH-komis. [y opranizaiiii A01iIbHO BAKOPUCTOBYBATH
MOJIITUKY PE3EPBHOIO KOMIIOBAaHHS, KOHTPOJIb BEpCli (paiiiliB 1 peryysipHy MepeBipKy
MOKJINBOCTI BIJHOBJIEHHS JaHUX.

Bax1uBUM €IeMEHTOM 3aXHCTy € KYpPHAJIIOBAaHHS Ta MOHITOPUHT aKTUBHOCTI.
XMapHi CepBICH 4YacTO HAJAIOTh MOXIIUBICTH MEPErJsgaTH 1CTOPIIO BXOJIB, 3MIHU
¢daiiniB, HagaHHS JOCTYMY, 3aBaHTAXCHHS JOKYMEHTIB, MIJIKIIOYEHHS HOBHX
OpUCTPOiB Ta 1HII HOAli. [[ns 3BU4aliHOTO KOpHCTyBauda 1€ MOKe OyTH CIIOCOOOM
BUSIBUTH T1JI03p1ITy aKTUBHICTh, HAIPUKJIA]] BX1]] 13 HEB1IOMOT KpaiHu abo MPUCTPOIO.

st opranizaiiii *ypHajad aKTHBHOCTI MarOTh I1i€ Oubllle 3HAYEHHS, OCKILIBKH
J03BOJISIFOTH PO3CIIITYyBaTH 1HIMJEHTH, BU3HAYATU JKEPEIO BUTOKY, KOHTPOJIOBATU
111 aAMIHICTPATOPIB 1 MIATBEPXKYBATH JOTPUMAHHS MOJITUK OE3MEKH.

IIpaBoBi acniekTH 3aXUCTy NEPCOHATBLHUX JAHUX

[IpaBoBUIi aCIEKT 3aXUCTy MEPCOHAIBHUX JAHUX Yy XMapHUX CEpBICaxX 0COOJMBO
BOXJIMBUU 171 KpaiH €Bporneiickkoro Corw3y Ta opraHizalliid, sSKi MpalioTh 13
nanumMu rpomaasii €C. 3aranbHUI perjlaMeHT 3axucTy AaHuX, Bigomuil sk GDPR,
BCTAHOBJIIOE BHUMOTH /10 OOpOOKM MEpCOHANbHUX JIaHUX, 30KpeMa MPUHIIMIH
3aKOHHOCTI, ITPO30POCTi, OOMEKECHHS METH, MiHIMI3aIlli JaHUX, TOYHOCTI, OOMEKEHHS
CTpOKY 30epiraHHsi, IIUTICHOCTI Ta KoH(piaeHmiiHocTi [3].

Y KOHTEKCTI XMapHHX CEpBICIB II€ O3Hayae, 110 OpraHi3allis MMOBUHHA YITKO
PO3YyMITH, SIKI TIEpCOHAIBHI JIaHI BOHA 30epirae, 3 sIKOI METOI, XTO Ma€ J0 HUX
TOCTYT, ¢ BOHU (PI3MUIHO a00 IOPUIUIHO 0OPOOIISIOTHCS, K JOBrO 30€pIraloThCs Ta
K MOKYTbh OyTH BHUJIaJICHI HA BUMOTY Cy0’€KTa JaHUX.

OpmuumM 13 krouoBux npuHuniB GDPR e minimizanis nanux. Ile o3nauae, 1o He
ciig 30upatu Ta 30epiraTu OUIbIlIe MEpCOHAIbHOI 1H(OpMaIi, HXK MNOTPIOHO AJis
KOHKPETHOI METU. Y XMapHOMY CepeIOBUIIII 1€l MPUHIIUIT MA€ MPAKTUYHE 3HAUYCHHS,
OCKIJIbKM KOPUCTYBaul 4acTo 30epiraloTh y XMapl BEJIUKY KIUJIbKICTh IOKYMEHTIB 0e3
cucTeMaTu3allii Ta 0e3 BU3HaYEHHs CTPOKIB 30epiraHHsl.

[Ipobyiema rOPUCAUKIIT € OAHIEI0 3 HAMCKIAMHIIINX Y XMapHUX cepmicax. JlaHi
MOXYTh (Di3ugHO 30epiraTucsi B JaTa-IIEHTpax pPI3HUX KpaiH, a MpoBalaep MOXKe
MIMOPSIKOBYBATHCS 3aKOHOJIAaBCTBY KpaiHu CBO€l peectparrii. Lle cTBoproe mutanHs
II0J10 TOTO, SIK1 IPaBOB1 HOPMH 3aCTOCOBYIOTHCS J0 IEPCOHATBLHUX JaHUX 1 sIK1 OpPTaHH
MOXYTb OTPUMATH 10 HUX JOCTYII y IEBHUX BUMNAAKax [2].
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Poanb kopucryBauiB y 3a0e3neueHHi 0e3neky XMapHHUX CepBiciB

OcoOnuBYy poib Yy 3axuCTI TNEPCOHAJIBHUX JAHUX BIJIrpae TMOBEAIHKA
KOpPHCTYBauiB. baraTo iHIIMIEHTIB BUHUKAE HE Yepe3 CKIIaJHI TEXHIYHI aTakH, a yepes
HEYBa)XHICTh, HE3HAHHS 200 HEXTYBaHHs 0a30BUMM IpaBuiamMu Oe3neku. Hampuknazn,
KOPHUCTYBau MOKE BUIIQJIKOBO HAJICIATU MOCWIAHHS HAa JOKYMEHT HEe T JIIOJIMHI,
3QJIMIIUTH  BIAKPUTUI JOCTYN A0 TNAanKh, BUKOPUCTATH MPOCTUH Mapoyib abo
MIATBEPAUTH BX1J1 Y (DIIIMHTOBOMY BiKHI.

Jlns 3BUYaitHOro KOpUCTyBada 0a30Ba MOJIENb 3aXHCTYy MEPCOHATBHUX AAHUX Y
XMapl MOX€ BKJIIOYAaTH KiTbKa TpakTHuHuX npaBwi. [lo-mepme, cmif
BUKOPHCTOBYBAaTH YHIKaJbHI CKJIaJHI Mapoyii ais KoxHoro cepsicy. [lo-mpyre,
HeoOXiIHO BMHUKaTH OararodaktopHy aBTeHTH(]ikamito. I[lo-tpete, mnoTPiOHO
PEryJIsipHO MEPEBIPATH, KOMY BIIKpUTUN AocTyn a0 ¢ainiB. [lo-uerBepre, HE BapTO
30epiraTd B Xxmapl 3aiiBl KoOIli MacmopriB, (piHAHCOBUX JOKYMEHTIB ab0 I1HIIMX
YyTIMBUX MaTepiaiiB 0e3 JOAATKOBOro 3axucTy. [lo-m’sTe, HeoOXIIHO mepeBipsTH
aKTHBHI cecli Ta BUXOIUTH 3 O0JIKOBOTO 3alMCy HA Uy KUX MPUCTPOSIX.

Jlig opraHizauiid 3aXUCT NEPCOHAIBHUX JIAaHUX Y XMapHUX cepBicax Mae OyTu
outbmr opmanizoBaHuM. HeoOXiIHO CTBOPUTHU TOJITUKY BUKOPUCTAHHS XMapHHUX
CEpBICIB, BU3HAYUTH JO3BOJICHI IMJIaTGOpPMHU, BCTAHOBUTH IMpaBuja Kiacudikarii
JaHUX, TPU3HAYUTH BIAMOBIIAJIFHUX OCI0, HATAIITYBATH IIEHTPAI30BaHE KEPYyBaHHS
OOJIIKOBUMHM 3alicaMu, BIPOBAIUTH OaratodakTopHy aBTEHTU(IKaIlil0, MPOBOJIUTU
ayJIUT JOCTYIIIB, HABYATH IMPAI[IBHUKIB 1 MaTH IUJIaH pearyBaHHs Ha IHIUACHTH.

Cloud Security Alliance y cydacHUX peKOMEHJaLISIX po3risaae XMapHy Oe3neKy
AK KOMIUIEKCHY cdepy, fSKa OXOIUIIOE YINPaBIIHHA pPU3UKAMH, 1I€HTU]IKALILO,
KOHTPOJIb JIOCTYNy, 3aXUCT JaHUX, Oe3neKy 1H(pacTpyKTypu, pearyBaHHS Ha
IHUMICHTH Ta 1HII Hanpsmu [4]. Ile o3Havae, 110 3aXUCT MEPCOHATBHUX JAHUX HE
MO€ 00OMEKYBATHCS JIUIIIE BCTAHOBJIECHHSAM NapoJisi a00 BUOOPOM BiJIOMOIO CEPBICY.
HeoOx1aauii cuCTEMHUM MIIX1/.

BucHoBku

OTxe, 3aXUCT MEPCOHAIBHMX JAaHUX Y XMapHUX CepBiCaX € KOMIUIEKCHOIO
mpo0JIeMoI0, sKa MOENHYE TEXHIYHI, OpraHizailiiiHi, IpaBoBl Ta JOJCHKI ACIEKTH.
XMapHi TEXHOJIOTIT CTBOPIOIOTH 3HAYHI MOXJIMBOCTI JJIsi 3pYYHOTO 30€piraHHs Ta
00poOKu 1H(pOpMaIlii, ajge BOJHOYAC MIABUIITYIOTh BUMOTH 10 KiOEepOe3IeKHy.

OCHOBHMMH  3ax0JaMH  3aXUCTy € BHUKOPHUCTAaHHS CHJIBHUX  IapoJliB,
OararodakTopHoi  aBTeHTH(IKalli, MHUPPYBaHHS, PE3EPBHOIO  KOIIIOBAaHHS,
MPaBUJILHOTO HANAIITYBAaHHS OCTYIY, MOHITOPUHIY aKTHUBHOCTI, OI[IHKA PHU3UKIB 1
JOTPUMAaHHS BUMOT 3aKOHOAABCTBA PO NEpCOHAbHI AaHi. [{j1s opranizaiiii BasKJIuBo
HE Juile o0paTu HaAIHOrO XMapHOTO MpOoBaiijiepa, ajie i MpaBUIBHO OpraHi3yBaTu
BHYTPIIIHI MPOLECU pOOOTH 3 TaHUMH.

Jlis OKpeMHX KOPHCTYBadiB KIIIOUOBUM YMHHHKOM 3ajMINAEThCs LudpoBa
IPaMOTHICTh 1 pO3yMiHHS BJIACHOI BIAMOBIIANBHOCTI 3a Oe3meky iHdopmarii. Came
KOPHCTYBau 4YacTO € HailcialIloo JaHKOK B CHCTEMI 3aXUCTy, TOMY HaBYaHHS,
KibepririeHa Ta yBa)XHe CTaBJICHHS JI0 BIACHUX JIAHUX MalOTh BaXKJIUBE 3HAUCHHS.
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Takum ynHOM, €(DEKTUBHUI 3aXWCT MEPCOHATBLHUX JAHUX Y XMapHUX cepBicax
MO>KJIBHUH JIUIIIE 32 YMOBH MMOEHAHHS Cy4YaCHUX TEXHOJOTIYHHUX PillleHb, TPABOBOTO
PEryJIIOBaHHS Ta KyJbTYpU O€3MEYHOr0 KOPHUCTYBaHHS LUPPOBUMH cepBicaMu. Y
MalilOyTHROMY pOJIb XMapHUX TEXHOJOTiH Oyne Jwiie 3pocTaTH, TOMY IHTAaHHS
KOH(1AEHIIIMHOCT1, KOHTPOJIIO JOCTYITY, MPO30POCTI OOPOOKH AaHUX 1 KIOEpririeHu
3UIMIIATUMYThHCS OJHUMU 3 KJIIOUOBHUX HAIPSAMIB PO3BUTKY 1H(POpMAIIHOT OC3MEKH.
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®IIIUHT SIK 3ATPO3A IHOOPMAIIMHIN BE3IMEIN:
METO/IM BUSIBJIEHHS TA 3AXUCTY

Koaoastszkuuit AHTOH IOpiitoBuy
XapkiBChbKUM HallioHAIBHUN yHIBepcuTeT iMeHi B. H. Kapasina

Beryn:

DImUHT € OJHUM 13 HAWNOIIMPEHIIMX BHUAIB Kibeparak, IO IPYHTYEThCS Ha
METOJIaX COIlaNbHOI iHkeHepii [1,2]. 3MOBMUCHUKY IMITYIOTh JIETITUMHI BeO-callTH,
€JIEKTPOHHI JIMCTH a0 TMOBIIOMJICHHS 3 METOI0 BHUMAaHIOBAaHHS KOH(DIICHIIHHUX
JAaHUX: TapoJjiB, HOMEpIB OaHKIBCBKMX KapTOK Ta MEpCOHaNbHOI 1H(popmarii. 3a
JaHUMHU MIKHAPOJHMX OpraHizaunii 3 kibepOe3neku, GIIMHT IMOPOKY 3aB/la€ 30UTKIB
Ha MUIBSPAM JI0JIAPIB SIK IPUBATHUM 0CO0aM, TaK 1 KOPIOPALIIM.

Meta poboTH — TmpoaHaI3yBaTH OCHOBHI PI3HOBUAM (DIIIMHIOBHX AaTak,
PO3TISTHYTH CydacHl METO/IM iX BHUSBJICHHS Ta HAJAATH MPAKTUUHI PEKOMEH AL 1010
3aXMCTy KOPUCTYBAUIB 1 OpraHi3aIiu.

3aBaaHHs poOoTH: Ki1acudiKyBaTh TUNU (PIIIMHTOBUX aTakK; OMUCATH TEXHIYHI Ta
opraHizaiiiiHi MeTOAM BHUSABJICHHA GIIIUHTY; cPOpMyBaTU PEKOMEHJAIlll 11070
3aXMCTY; TOPIBHATH €PEKTUBHICTh PI3HUX 3aCO01B MPOTHU/III.

1. Kinacudikauis GiIMHroBUX aTak

1.1 OcHoBHi pi3HOBHAU QIIIMHTY

DIUHT K SBUIIE OXOTUTIOE K1JIbKa KIIFOYOBUX pisHOBUAIB [1,3]. Email-dimuar —
MacoOBI PO3CHUJIKH €JIEKTPOHHUX JIMCTIB, IO IMITYyIOTh OaHKH, JAep>KaBHI opraHu ado
MOMYJISIpHI cepBicH. Spear-QIIIMHT — LUIbOBI aTakKd Ha KOHKPETHY OCO0y 4H
Oprasizailiio 3 MepcoHaII30BaHUM 3MICTOM. Smishing Ta vishing — aHanoriyH1 aTaku
yepe3 SMS Ta rosocoBi A3BIHKM BIAMOBIAHO. Pharming — mnepeHanpaBieHHs Ha
niapoOiaeHui calT uepe3 Maninyssito 3 DNS abo ¢daitnom hosts.

Taoauus 1 - [lopiBHSAHHA PI3HOBHIIB (PIIIMHTOBUX aTaK

PiznoBug Kanan LisiboBa ayauropis Tunosa mera

Email-gimmur | Enekrponna nomrra Macosa ayautopis [Taponmi, naHi
KapTOK
Spear-gimmHr Email / mecenixepu | KonkpeTtHa KopnopaTtushi
ocoba/opranizaris naHi

Smishing SMS KopucryBaui MoO1TbHUX bankiBchKi naHi
Vishing ["os10cOBU I3BIHOK Kimientu 6ankiB PIN-komu, mapodi
Pharming DNS / 6pay3zep [Mupoka ayauTopis OO6mikoBi 3anTUCH

JI)Kepeno: CKJIaACHO aBTOPOM
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1.2 TexHiuHi 03HaKku pilIMHIOBHUX pecypciB

DIMHTOBI PECypCcH MarOTh XapaKTepHI TEXHIUHI O3HAKH, IO JIO3BOJISIIOTH iX
inentudikyBatu  [2,4]. Cepen HHMX: CXOXi, aje BiAMIHHI JOMEHHI I1MEHa
(typosquatting); BincyTHICT, abo camomianucanuii TLS-ceptudikart; mnpuxoBani
nepeaapecartii (redirect chains); miapo06ieHi 3arojoBKU eleKTpoHHUX JHCTIB (From,
Reply-To); Bukopuctanss cepiciB ckopodeHHs: URL a1 MacKkyBaHHS CPaBKHbOTO
MOCHJIaHHS.

2. Metoau BUSIBJIEHHSI Ta 3aXHCTY

2.1 TexHiuHi MeTOIM BUABJICHHSA

TexHiuyHMI 3aXUCT BiJ QIIIMHTY peaizyeThcsl Ha KUTbKOX piBHAX [3,4]. Ha piBHi
€JIEKTPOHHOI IMOLITH 3aCTOCOBYIOThCA poTokoin aBreHTu(dikauii: SPF (Sender Policy
Framework), DKIM (DomainKeys Identified Mail) ta DMARC (Domain-based
Message Authentication, Reporting and Conformance). SPF nepeBipsie, uu 103B0JIEHO
CepBepy-BIANPABHUKY HajAcWiIaTH JucTtu Big iMeHi gomeny; DKIM 3a0esneuye
uudposuit nianuc noBigomiaeHHs; DMARC Bu3Hauae moiaiTuKy oOpoOKHU JIUCTIB, 11O
HE MPOUIIUIN MEPEBIPKY.

Ha piBHi Opay3zepa Ta Mepexi BHUKOPUCTOBYIOTHCS: CIUCKH 3a0JIOKOBAHHMX
¢immurosux gomeHiB (Google Safe Browsing, Microsoft SmartScreen); cucremu
nepeBipku penytamii URL; ¢inprpamiss DNS-3anutiB. AHTHUGIIIUHTOBI MOIyI
BOYZI0OBaHO y CydyacHi Opay3epH Ta MOITOBI KIeHTH [3].

Ta6auus 2 - [TopiBHSHHS METOMIB 3aXUCTY BiJ (PIIHHTY

Meton PiBenb 3axucry E¢exTuBHictb CraaaHicTb
BIIPOBA/I’KEHHS

SPF / DKIM / DMARC | IlomrToBwuii cepep | Bucoka Cepenns
AHTUITIUHTOBI KnienTchkuii Cepenns Huspka
bineTpu Opaysepa
JIBohakTOopHA OO6umikoBuii 3anuc | [ly>xe Bucoka Husbka
aBTeHTH]IKAIISA
DNS-dinsTpariis MepexeBuii Cepenns Cepenns
Hauanus xopucryBauiB | Oprasizamiiinuit Bucoka Huspka

Jlmepenoz CKJIaACHO aBTOPOM

2.2 Oprasxi3zauiiiHi 3aX011 Ta HABYAHHS KOPUCTYBayviB

TexHiyH1 3aC00M 3aXUCTY € HEOOXITHUMH, aje HEJOCTaTHIMH O€3 BIIMOBIIHOI
0013HaHOCTI KOpHUCTyBauiB [2,5]. OCHOBHI oOprasizaimiiiHi 3ax0Jd BKJIIOYAIOTh:
peryjsipHe  HaBuYaHHA CHIBpOOITHHMKIB  pO3Mi3HABaTH  O3HAKK  (DIIIMHTOBUX
MOBIJJOMJICHb;, TMPOBEACHHS CUMYJIbOBAHMX (DIIIMHIOBUX AaTaK MJisi OI[IHKU PIBHA
TOTOBHOCTI; BIPOBA/KEHHS YITKUX NPOLELYp pearyBaHHS Ha MIAO3pUIl JIUCTH;
000B'sI3Kk0BE BUKOpUCTaHHS JBO(dakTOopHOI aBTeHTUGIKaii (2FA) nias KpuTHUHHX
OOJIIKOBUX 3aIHCIB.
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CumynboBani  (¢immuroi kammanii (phishing simulations) 103BOJSIOTH
OpraHi3allisiM BUSBJIATH HaWOUIbII BPa3JIMBUX CIIBPOOITHUKIB Ta IIJIECIIPSIMOBAHO
I1JBUIIYBAaTH iXHIO 0013HaHICTh. J[OCTHIKEHHS MOKA3yIOTh, IO PETYJIIpHE HaBYAHHS
3HIDKYE YaCTKY «GKepTB» cumyisiiii 3 30—40% g0 menm Hix 5% ynpoaoBxK OJHOTO

poKy [5].

Bucnosknu:

Y po6oTi po3risHyTO GIMIMHT SK OJHY 3 MPOBITHUX 3arpo3 iH(opMariiHii
oesmeri. [lpoananizoBaHo I'ATh OCHOBHMX PI3HOBUJIIB (DIIIMHTOBUX aTak: email-
¢immHr, spear-gimmar, smishing, vishing Ta pharming. Onucano TexHiYHI 03HAKU
¢immHroBUX pecypceis Ta mexanizmu npotokoiis SPF, DKIM 1 DMARC [3,4], mo €
0a30BMMH IHCTPYMEHTAMH 3aXUCTY MOIITOBOI IHPPACTPYKTYPH.

[TokazaHo, 10 Halle(heKTUBHIIIUM MIJIXOJO0OM € MO€IHAHHS TEXHIYHUX 3acO0IB 13
CUCTEMaTUYHUM HaBYaHHSAM KopucTyBauiB [2,5]. /IBodakTopHa aBTeHTH(IKaLIA Ta
DNS-dinbTpaniss CyTTEBO 3HMKYIOTh PHU3MKH KOMIIpOMETAlli OOJIKOBUX 3aluCIB
HaBITh Yy pa3l yCHIIIHOI (PIIIMHIOBO1 aTaku. Pe3ynbTaT aHami3y miATBEPAXKYIOTh, IO
KOMILJIEKCHUM MIJIX1] IO 3aXUCTY J03BOJISIE€ 3HAYHO 3MEHIIUTH KUIBKICTh 1HIIUJICHTIB
iH(dOopMaIiiHOT 6€31eKH, MOB'A3aHUX 13 (QIITUHTOM.

Cnucok Jgireparypu

1. Hadnagy C. Social Engineering: The Science of Human Hacking. 2nd ed. —
Wiley, 2018. — 320 p.

2. Anti-Phishing Working Group (APWGQG). Phishing Activity Trends Report. —
https://apwg.org/trendsreports/ (nara 3sepuenss: 05.05.2025).

3. Kucherawy M., Zwicky E. RFC 7489: Domain-based Message Authentication,
Reporting, and  Conformance = (DMARC). —  IETF, 2015. —
https://datatracker.ietf.org/doc/html/rfc7489 (nara 3Bepuenns: 05.05.2025).

4. OWASP Foundation. Phishing Prevention Cheat Sheet. —
https://cheatsheetseries.owasp.org/cheatsheets/Phishing Prevention Cheat Sheet.htm
| (nata 3Bepuenns: 05.05.2025).

5. Proofpoint Inc. State of the Phish 2024  Report. —
https://www.proofpoint.com/us/resources/threat-reports/state-of-phish (mara
3BepHeHHs: 05.05.2025).

66



CYBERSECURITY AND INFORMATION PROTECTION
THE MODERN WORLD AND SCIENTIFIC RESEARCH: CHALLENGES, FORECASTS,
SOLUTIONS

UEFI-PYTKITH: IPUXOBAHI 3AT'PO3H HA PIBHI
HPOIINUBKU TA METOAU BUSBJIEHHS 1 TIPOTUII

Meabauk Makeum €BreHoBu4
3100yBay nepiioro (6akagsaBpChbKOT0) PiBHS BUIIOT OCBITU
crietiasibHOCT1 125 «KibGepOesneka Ta 3axucT iHhopmarlii»

HaBuabHO-HayKOBUH IHCTUTYT KOMITFOTEPHUX HAYK Ta MTYYHOTO IHTEICKTY
XapkiBChbKUM HallioHaIBHUN yHIBepcuTeT iMeHi B. H. Kapasina
XapkiB, Ykpaina

TpanuuiiiHi pyTKITH NPHUXOBYIOTH CBOIO NPHCYTHICTh HAa PIBHI OMNEpaLiiHOI
cUCTeMH, 1 (axiBLl JAaBHO HABUYWIHCS iX BUSIBISTH: JOCTaTHBO nepeBcTaHoBUTH OC
ab0 3aMIHUTU KOpCTKUU Auck. Ilpore iCHye Kiac WWIKIAJIMBOTO MNPOrPaMHOIO
3a0e3neueHHs, MmO (YHKIIOHYE 3HAYHO TJUOIIE — Ha PiBHI BOYJOBaHOTO
nporpamHoro 3abesneueHHs komm'totepa. UEFI-pytkitm  (Unified Extensible
Firmware Interface rootkits) BOyIOByIOThCS O€3MOCEpEIHBRO y  IMPOIIUBKY
MaTepUHCHKOI TuIaTH, sika 30epiraeThesi y Mikpocxemi SPI Flash emnicTio kinbka
MerabalT 1 BUKOHYEThCS 1€ [0 3aBaHTaXEHHs omepauiiHoi cucremu. KoaHe
aHTUBIPYCHE CKaHyBaHHs JMCKa, >KOJHE mepeBcTaHoBiIeHHS Windows abo Linux,
HaBITh ITOBHA 3aMiHa KOPCTKOTro Jucka ud SSD He 3/1aTH1 YCYHYTH Taky 3arposy [1].

[TpakTruna peanizaris UEFI-pyTkiTiB moBruii yac BBa)kajiacsi HaJTO CKJIAIHOIO
JUTsL OUIBIIOCT] 3JIOBMHUCHHMKIB 1 JIUIIAJIacAd B TEOPETHYHUX JOCIIKEHHAX. BinkpurTs
y 2018 poui pytkity LoJax y peanbHux atakax yrpynoBaHHs APT28 (Fancy Bear)
371aMajio 110 UTI03110: CTajlo BIOMO, IO JepkaBHI APT-rpynu Bxke KuIbKa pPOKIB
AKTUBHO BHUKOPUCTOBYIOTh II€Ml BEKTOp y WIMUTYHChbKUX omepauisx [2]. Bigroni
HIOpOKY BUSBIIAIOTH HOBI 3pa3ku UEFI-mkignukis, a y 2023 pori 3'1BUBCS MEpIIMiA
komepuiitnuii UEFI-0yTkiT BlackLotus, 1mo BinbHO mpojaBaBcs y gapkueti 3a 5000
J10J1apiB.

AKTyalbHICTh JOCHIDKCHHS BU3HAYAETHCS YHIKAJIBHICTIO TTOEAHAHHS CKPUTHOCTI
Ta crikocTi 1ux 3arpo3: UEFI-pyTkiT, oqHOTrO pa3dy BCTaHOBJIEHUW Ha MPUCTPIH,
(dakTH4HO 3a0e3neuye 3T0BMUCHUKY HEOOMEKEHHUI 1 HETTOMITHUN JAOCTYI MPOTSATOM
YChOT'O CTPOKY CITy>k0u o0aaHanHs. Mera po6otun — cucrtemarusyBatu Bijomi UEFI-
PYTKITH, TOCTIAUTH MEXaHI13MU IXHHO1 pOOOTH Ta OLIIHUTH HAsIBHI 3aCO0M 3aXHCTY.

Apxitektypa UEFI Ta noBepxHsi ataku

UEFI — ue crannapt inTepdeicy Mix NPOIIKUBKOIO 1 ONEpaliiifHOI0 CUCTEMOIO, IO
npuiiioB Ha 3MiHy kiacuuyHomy BIOS y 2000-x pokax. Ha Binminy Big BIOS, UEFI €
MTOBHOLIIHHUM MOJAYJIbHUM CEPEIOBUIIIEM BUKOHAHHS 3 BlacHUMU Jpaiiepamu (DXE-
drivers), mpoTOKOJIaMU, MEPEKEBUM CTEKOM 1 HaBITh rpaiyHUM iHTEpPeiicom. Yci 1l
KOMIIOHEHTH 30epiratotbesi y Mikpocxemi SPI NOR Flash, ska minkmrodena mo
MaTE€pPUHCHKOI IJIaTH 1, SIK IPaBUIIO, HE 3aXUIIeHa MEXaHIUHO BiJ] MEpEnpoIInBKY [3].

[TocminoBHicth 3aBanTaxkenHs UEFI oxommtoe nekinbka ¢a3z: SEC (Security), PEI
(Pre-EFTI Initialization), DXE (Driver Execution Environment), BDS (Boot Device
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Select) 1 TSL (Transient System Load), micns skoi ympaBiiHHA TEPEIAETHCS
3aBaHTaxyBauy OC. KoxkHa 3 nux ¢a3 € MOTEHI[IHHOI TOYKOIO BIPOBAKECHHS:
3JIOBMUCHUK MOxke goaatu BiaacHuiik DXE-mpaiiBep, momudikyBaTu HasBHUN abo
NEPEXONUTH TOUYKH BXOJY KPUTHUYHHMX CHCTEMHHUX cepBiciB. Mexanizm Secure Boot,
BBEJICHUN JJI1 3aXHUCTY BIJ] HECAHKI[IOHOBAHOTO KOy, MEpEeBipsi€ JUIIE MiANUCU
3aBaHTaxyBaua 1 sigpa OC, ane He rapanTye muticHocti camux DXE-npatisepis y SPI
Flash [4].

Jst mommdikamii SPI Flash 3710BMHCHUK MOXKe CKOpUCTAaTHCS KUTbKOMA
Bektopamu. [lo-nepiue, mporpamumuii 3anuc yepe3 SMM (System Management Mode)
— TMpUBLICHOBAaHUN PEXHUM IMPOILIECOpPa, IO BUKOHYETHhCS Yy MPHUXOBaHIM mam'sTi
SMRAM i mMae MOBHUM JOCTYII 10 allapaTHUX PECYPCIB, Y TOMY YHCII 0 KOHTpOJIepa
SPI. [To-gpyre, pi3uunmii JOCTYM A0 NPUCTPOIO (Tak 3BaHa aTaka «3ja moKoiBKay, Evil
Maid): 3noBMHCHUK mifkiatoyaeTbesi a0 Mikpocxemu Flash mporpamatopom, moku
KEpTBa 3aNMIIMiIa HOYTOyk Oe3 Harmsamy. Ilo-Tpere, xomMmpomerarris JaHITIOKKa
MOCTa4YaHHs — MoAMQIKaIlisl MPOIIMBKHU 1€ Ha 3aBOJI a00 MpU TPaHCHIOPTYBaHHI
oOnaHaHHS.

Binomi UEFI-pyTKiTH Ta iX NOPiBHAJIbHA XapaKTePUCTHKA

3a ocTtaHHi wICTh pokKiB gochigHuku BusiBmiM HU3KYy UEFI-pyTkiTiB, 110
3aCTOCOBYBAJIMCSA y peaJlbHUX KiOepaTakax. TaOmuig 1 y3araabHIOE HAHOUIBII
3HAUYII 3pa3KH.

Ta6auusa 1 — IlopiBHsuibHA xapakTepucTtuka Bigomux UEFI-pyTkiTiB

Ha3sBa Pix APT-rpyna Meton BekTop
NEePCUCTEHTHOCTI 3apasKeHHs
LoJax 2018 APT28 Momudikarist SPI | CkomnpomeToBaHe
Flash I13
MosaicRegressor 2019 Nexus Panda 3amina UEFI Di3uYHUN JOCTYT
DXE-npaiiepa / Evil Maid
ESPecter 2021 Hesimoma Ilatu JlokanbHuM
3aBaHTa)XyBaya JOCTYII
ESP
CosmicStrand 2022 Kuraticeka [TepexoneHHs JlaHI1rOXKOK
APT nanmnroxkka Crt0 MOCTa4YaHH s
BlackLotus 2023 Kpuminaisna OO6xixa Secure [Iponmax y
Boot UEFI TapKHETI
Oco6mmBoi  yBaru 3aciayroBye pyTtkiT CosmicStrand (2022), neranbHO

npoaHaiizoBaHuit gociigaukamu kommanii Qithoo 360 Threat Intelligence Center. Bin
moaudikyBaB UEFI-npommBky Oe3nocepeqHb0 Ha piBHI cTucHyTMX PE-momynis
BcepenuHi oOpaszy Flash, nepexommoroun QyHKIito iHiMiamizamii  cepeoBuUIa
BukoHaHHs (Crt0). 3aBAsSKY IIbOMY IIKIIJIMBHI KOJ] aKTHBYBABCS I11€ 10 3aBAHTAKEHHS
Oynp-skux DXE-mgpaiiBepiB 1 3aymiiaBcs aOCONMIOTHO HEBUANUMHUM TSI BCIX BIJOMHX

68



CYBERSECURITY AND INFORMATION PROTECTION
THE MODERN WORLD AND SCIENTIFIC RESEARCH: CHALLENGES, FORECASTS,
SOLUTIONS

3ac00iB Oe3rnexn. AHami3 3pa3KiB MMoKasas, mo CosmicStrand mpucyTHIN y MpOIIMBKax
st matepuHcebkux mnaT ASUS 1 Gigabyte Ha winceti H81, a 3apaxkenns BiaOynocs
IIIe Ha paHHIX eTarax JaHII0XKKa ocTadaHHs [S].

PytkiT BlackLotus (2023) cTaB nepe1ToMHUM MOMEHTOM: 11€ TIEPIINH Y BIAKPUTUX
mxepenax UEFI-OyTkiT, 3naTHuii o6xoautu Secure Boot Ha MOBHICTIO OHOBJICHUX
cuctemax Windows 11, BukopuctoByroun Bpaznupictb CVE-2022-21894 (Baton
Drop). Lle o3Havae, 1110 HaBiTh KOMIT'IOTEP 13 MPaBUIBLHO HajamToBaHUM Secure Boot
1 aKTyaJIbHUMH OHOBJICHHSIMH Moke Oyt ckomnpomeTtoBanuid. ESET, mo BusiBuna i
nociiauna BlackLotus, migkpecnuna: nasBHicTh komepiiiiiHoro UEFI-pytkita Ha
PUHKY KiOep30poi CBITUUTH PO MPUHILIKUIIOBY 3MiHY JaHamIadTy 3arpo3 [6].

MexaHi3M NIepPCUCTEHTHOCTI Ta TEXHIKU NIPUXOBYBAHHA

[Ticns yenimuoro BapoBamkeHHs: UEFI-pyTkiT 3a0e3meuye BiacHe 30epeKeHHs 1
BUKOHAHHS 4epe3 KibKa MexaHi3MmiB. HaillmommpeHimum € peecTpailisi BJIACHOTO
DXE-gpaiiBepa: pyTKIT JoJa€ MignucaHui abo Hemianucanui (skmo Secure Boot
BiK0o4eHo) PE-monyie 10 o6pa3zy Flash 1 BHocuTs 3anuc npo Hporo ao tabmuui FFS
(Firmware File System). [Ipu nactymuomy 3aBanTtaxkeHHi UEFI-cepenoBurie
aBTOMATHUYHO 3aBAHTAXKY€E 1 BUKOHYE 1I€¥ JApaiBep, 10 BCTaHOBIIOE «radukm» (hooks)
Ha cucteMmHi cepBicu UEFI me no nepenaui ynpasniauas OC [7].

TexHiyHO OUTBII CKIAAHUM, ajie 1 OUIBII CTIMKHUM € METOJ MaTYMHTY HasBHHUX
neritumHux ~ DXE-moxyniB.  3710BMUCHUK  BOYJOBY€  HEBEJIMKUN  IIEIKOJ
0e3rmocepe/lHb0  y TUIO CTaHmapTHoro jApaiBepa (Hampukian, DxeCore abo
SmmBase?2), 3amiHIOI0UN KiIbKa 0alT Ha CTPUOOK J0 BIACHOrO KoAy. Takuil miaxina
HE 3aJIMIIA€ CIIIJIB y BUTJIA 1 HOBUX 3anuciB y FFS 1 HaOaraTo ckiaaHiiie BUSBISIEThCS
npu nopiBHsHHI 00pa3y Flash 3 eranonom [3].

s B3aemonii 3 OC nicns 3aBantaxkenHs UEFI-pyTkiTh, sk paBuiio, peasnizytoTh
OJIMH 3 JIBOX MIAXOJIB: a00 BIPOBAKYIOThH WIKiAIMBHIA apaiiBep siapa (kernel driver)
Ha paHHbOMYy erami 3aBaHTaxkeHHs Windows (daza Early Launch), a6o
BukopuctoBytoTh MexaHi3M UEFI Variables — eHepronesanexHux 3MiHHUX, IIO
30epiratoTbes y 3axuieHii yactuni Flash — s mepemadi komana MiXK MPOITUBKOIO
1 mkigmuBuM kojioM B OC. pyruii miaxin € ocooimBo ButondeHuM: 3MiHHa UEFI He
BUJIHA CTaHJAAPTHUMHU 3ac00aMU MOHITOPHHTY (aitljioBOi CUCTEMH 1 JOCTYITHA HaBITh
6e3 mpaB aamiHicTparopa 3a ymou 3HauHs ii GUID [4].

3aco06u BUSIBJIEHHSI TA POTHUIIL

Bussnennss UEFI-pyTKkiTiB € 3HaYHO CKJIAIHIIIMM 3aBIaHHSM, HDK BUSBICHHS
TpaauiiitHoro mkiaauBoro 113, ockinbku 1HGIKOBAaHUN KOMIOHEHT (YHKIIIOHYE 0
3aBaHTaXEHHS AHTUBIPYCHMX MEXaHI3MIB 1 3JaTHUH TNPUXOBYBAaTH BJACHY
MPUCYTHICTb, MOJU(]IKYIOUM pe3yJbTaTH CHUCTEMHMX BUKIUKIB. HaitHamiiHimmm
MetoaoM € 30BHIIIHE unTanHs SPI Flash 3a nonmomororo amapatHoro mporpamaropa i
MOPIBHSHHSA OTPUMAHOTO 00pa3y 3 €TaJOHHHUM BiJl BUPOOHMKA MAaTEPUHCHKOI TIJIaTH.
[Ipore weit miaxia BUMarae Gpi3M4HOrO JOCTYIY JO MPUCTPOIO 1 € HEMPAKTUUHUM JJIs
MacOBOI'0 BUKOPUCTaHHS [§].
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[TporpaMuuii miaxin peanizoBaHuil y iHCTpYMEHTI chipsec, po3pobneHomy Intel:
BiH J103BOJIsi€ 3unTyBaTH 00pa3 Flash uepe3 SMM-inTepdeiic, nepeBipsATH LUTICHICTD
UEFI-MoayniB 1 BuUSIBISATH aHoMalii KoHirypaiii 3axucHux perictpiB (PRR —
Protected Range Registers). Opnak skmo pyTkiT nepexonuB SMM-cepsicu,
pe3yabTati chipsec MOXYTh OyTH MiJIpoOJieH]. BuIbll 3aXUIlEHUM € BUKOPHUCTAHHS
texHoorii Intel Boot Guard, sika anapatHo nepesipsie nianuc Initial Boot Block (IBB)
i€ 10 BUKOHAHHS OYb-IKOTO KOJy 1 YHEMOJXKJIMBIIIOE MOAUMIKAIIIO IILOTO OJOKY
HaBITh yepe3 (I3MUHy MEepPernpolIMBKY — 3a YMOBH, II0 BUPOOHHMK YBIMKHYB IO
dbyskIito Ta «3amanusy BianoigHi OTP-fuses [9].

Ha opranizaiiiiiHoMy piBHI KPUTUYHO BaXKIMBHUM 3aXOJOM € YBIMKHEHHs Secure
Boot y pexxumi Custom, BumkHeHHs ¢yHKIiin DMA 1o 3aBantaxkenns OC, perymsipHe
OHOBJICHHS MPOIIMBKH BiJ] BUPOOHHMKA 1 BUKOPHUCTAHHS (YHKIII «BIJHOBJICHHS /0
3aBOJICBKMX HaJAIITYBaHb» NpH INepeaadl oOJlaJHAaHHSA MK crIiBpoOiTHUKamMH. [l
kopriopatuBHOro cexkropy cranaapT NIST SP 800-147B Bu3sHauae BUMOTH 10 3aXUCTY
BIOS/UEFI y cepBepuux cucremax, a crnenudikaiisi Microsoft «Secured-core PC»
BuMarae o0oB'si3koBo1 miaTpuMku Intel Boot Guard Ta nuHaAMIYHOTO KOPEHS AOBIpU
(DRTM) nnsa ceptudikoBanux rnpuctpois [10].

BucHoBku:

UEFI-pyTkiTH € OJHMMH 3 HaHOLIbII HeOe3MeYHUX 1 BOJHOYAC HAWMEHII
JIOCTIZIPKEHUX 3arpo3 CydyacHoi KibepOesneku. IXHs cuma monsrae He B CKIamHOCTI
QITOPUTMIB, a B TMO3UINI B apxXITEKTypl IIATGOPMHU: KOJ, IO BUKOHYETHCA O
3aBaHTAKCHHS OMEpaIlifiHOl CHCTEeMH, ampiopi 3HAXOIUTHCS 103a 30HOIO KOHTPOIIIO
OyIb-SIKUX TTPOTPaMHUX 3aCO01B 3aXHUCTY.

[lepexin Big i1HCTPYMEHTIB AepkaBHUX APT-rpyn A0 KoMepLiMHUX MPOAYKTIB Ha
puHKy K106ep30poi (BlackLotus, 2023) cBiguuts npo te, mjo UEFI-aTaku Ounblie He €
BUKJTFOYHOIO TIPEPOTATUBOIO CIEICIY)X0 — BOHHM CTAalOTh JOCTYIHUMH IS
KiOEp3JIOUHMHIIIB 1 3JJOBMUCHHUKIB CEpeIHBOro piBHA. lle BuMarae BiJg BUPOOHUKIB
o0JialHaHHS IIKUPIIOTO BIPOBAHKEHHS anapaTHUX MexaHi3MmiB 3axucty (Boot Guard,
DRTM), Bixm po3po6uukiB OC — BaockoHajaeHHS MexaHi3MmiB Secure Boot, a Bif
KOPIOPATUBHUX CIYKO 0€3MEKU — BKIIIOYEHHS MOHITOPUHTY HUTICHOCTI TMPOIITUBKH
70 CTaHJIAPTHUX TMPOIEAYyp pearyBaHHS Ha I1HIUIAEHTH. JOCHIDKEHHS METOiB
BusieiieHHs: UEFI-pytkiTiB 0e3 ¢izuunoro poctyny npo Flash-mikpocxemu
3QJIMIIAETHCS BIIKPUTOIO HAYKOBOIO MTPOOIEMOTO.
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IHOTEHHIAJI BUKOPUCTAHHSA CYYACHHUX
T'IJIPOTEJIB Y TAPOJJOHTOJIOI'T

Cymum KOpiii BacuiboBuy,

Kanaunar MequIHUX HayK, JOICHT

Kadeapy TepareBTUIHOI CTOMATOJIOT 1

JIbBIBCHKMI HAIIOHAIBHUN MEIUYHUM YHIBepcUTeT iM. lanuna ["anuipkoro

Herpummuna Oubra AnapiiBHa

Kanaunar MequIHUX HayK, JOICHT

Kadeapu TepaneBTUYHOI CTOMATOJIOTIT

JIbBIBCHKHMI HAITIOHAIBHUN MEIUYHUM YHIBepcUTeT iM. [lanuna ["anumpkoro

ByukoBcbka Anna FQpiiBHa

Kangunat MequuHux HayK, JOIIEHT

Kadeapu TepaneBTUYHOI CTOMATOJIOTIT

JIbBIBCHKHMI HAITIOHAIBHUN MEIUYHUM YHIBepcuTeT iM. [lanuna ["anumpkoro

TpanuiiiiHa Teparmisi TapoOJOHTUTY Tepeidavae K HeXIpYpriyHi Tak 1 XipypriuHi
0araTOKOMIIOHEHTHI MPOLEYPH, CIIPSIMOBaH1 HA 3MEHIIICHHS 3anajieHHs1, OJIOKYBaHHS
1H(]eKIi1 Ta BIIHOBJICHHS 3I0pPOBO1 TKAaHUHU siceH [1]. 3anmpoBamKeHHs 1IHHOBAIIMHUX
OlomarepianiB € BKpail HEOOXIIHMM J[UIsl BHUpPIIIEHHA NpoOsieM, MOB'SA3aHUX 3
pereHepalielo Ta JIKyBaHHSIM OpraHiB MOPOXHUHU poOTa Ta NIEJCTHO-IUIEBOI
TUISTHKA, OCKUIBKM TPaaulIdHI METOAM JIKyBaHHSA NApOJOHTUTY MarOTh YHMCIEHHI
oOMesxeHHs [2]. ['igporeni — e TpUBUMIpHI MEpEeXk1 3IUTUX TAPO(UILHUX MOJIMEpPIB
3 HaI3BUYANHOIO MOPUCTICTIO, B'SI3KOMPYKHICTIO, T1APOPIIBHICTIO Ta 010CYMICHICTIO,
10 JTO3BOJISIE TM TIOTJIMHATH BEJIMUE3HY KUIBKICTh BOAH, 30€pIratouu mpH [bOMY CBOIO
Hepo3unHHY CTpyKTypy |[3]. Tligporem 3Halnum mUpPOKE 3aCTOCYBAaHHS s
PI3HOMaHITHUX O10MEIWYHUX IIJICH, TaKUX SK JIOCTAaBKa JIIKIB, CTBOPEHHS KapKaciB
JUTSI TKAHUHHOI 1H)XKEHEePii, IHKAINCyJIAIii KIIITHH, O1JIKIB Ta 1THIIINX 010MOJIEKYJI, a TAKOX
AHTUMIKpOOHUX Ta 1HIIMX MpenapariB. ['igporeni — e HOBUI MEPCIIEKTUBHUMN KIlac
OlomaTepiajiB y CTOMATOJIOT1, IKI MOKYTh OYTH BUKOPHUCTAHI1 JIJIsI JOCTABKH JIIKIB, JIS
pereHeparlii 3yOHUX TKaHUH, a TaKOX JJIsl iMOoOII3allii aHTHOAKTEepiaIbHUX 3aCcO0IB,
JUTSI KOHTPOJTIO 3a O10IUTIBKOIO MTPH MAToJIor1i napogonTa [4—15].

VY po3poO1ii cUCTEM TOCTABKU JIKAPChKUX 3aCO0IB TiJIpOTelli 3aiiMar0Th BaXKJIUBE
MiCIle 3aBASKM CBOIM OCOOJUBIM 3JaTHOCTI JO KOHTPOJHbOBAHOTO BHBIIBLHEHHS
JKapChKUX 3ac001B, OCKUIBKM BOHM 3/1aTHI pearyBaTH Ha pi3HI O10XIMIYHI CTUMYJIH
[16]. Po3ymH1 Trimporeni MOXyTh OYTH CKOHCTPYMOBaHI TakuM YHHOM, U100
agantyBaT CBOi  (DI3WKO-XIMIYHI BJIACTHUBOCTI Yy BIJNOBiAb HA CHUTHAIU
HABKOJIUITHROTO  CEPE/IOBUINA, CHOPHUSIOYM TaKUM YUHOM  CTal0UIbHOMY 1
pPEryJIp0BaHOMY BHBUIBHEHHIO TepaneBTUYHUX mpenapartis [17]. Kpim Toro, rigporemi
MOYTbh TaKOX MIATPUMYBATH KOHTPOJIHOBAHE BUBUIBHEHHSI JIIKAPCHKUX 3aCO01B, TIPH
SKOMY IIBHJIKICTb IOCTaBKH JIKIB PEryIIO€ThCs NU(]Py3i€r0 JIKapChKOTro 3aco0y yepes
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rigporeneBy Matpuiio [18,19]. Ha mexanism audysii BIUMBae Kiibka (akTopiB,
BKJIIOUAIOYM CKJIaJl TIAPOTEN0, CTYIiHb 3IIMBAHHS, KUIBKICTh BOJW Ta B3a€EMOJIisS
JiKapCchKOro 3aco0y 3 moyiiMepoM. L BracTuBicTh pOOUTH TiApOrei MPUIATHUMU JIJIs
PI3HOMAHITHMX TepaneBTUYHUX 3acTocyBaHb [20,21]. KpiMm Toro, rigporesi
KOHTPOJIFOIOTh BHUBUIBHEHHS JIIKAPCHKUX 3ac001B IUIIXOM Jerpajallii moJiiMepHoi
Mepexi Ta B3aemojii 3 iMoOUTI30BaHUMH mpenapatamu [22,23]. Ckiag noiiMepy 1
METO/IH 3IITUBAHHS € KJIFOUOBUMU (haKTOpaMH B po3poOIIi T1aporeiB 31 crieuGiuHUMHU
XapaKTEPUCTHUKAMU BHBIIBHEHHS JiKapchkux 3aco0iB [19,22]. CmiBBiIHOIICHHS
3MIMBAIOYMX PEUOBHUH MOYKE MATH 3HAYHUI BIUTMB HA BUBLIILHECHHS JIIKAPCHKUX 3aCO01B
3 rigporeniB. L{i 3MiHHI B CYKyITHOCTI BIUTMBAIOTh HA MIBUJIKICTb 1 CIIOCIO BUBLIbHEHHS
JIKapChKUX 3aco0iB, IO JO3BOJSE PO3POOUTH TiAporeni, SKIi MOXYTb OyTH
BUKOPHUCTAH1 JJIsl IIITLOBUX 1 JOBFOTPUBAIMX CUCTEM JOCTABKH JIIKIB [24].

[gporeni cramyd MEPCIEKTUBHAM METOJIOM JIIKYBaHHS IMApOJOHTHUTY 3aBISKA
CBOIM 3/1aTHOCTI €(EKTHUBHO JIOCTaBISATH aHTUMIKpOOH1 mnpenapatu. [lomepenHi
JOCIIJKEHHST MPOJEMOHCTPYBAIM, 110 BOHU MOXYTh CIYTyBaTH HOCISIMU PI3HUX
AHTUMIKpPOOHUX AareHTIB 1 BUSIBJISITH AHTUMIKPOOHY Jif0 MPOTH MIKPOOPTaHi3MiB,
BIJINOBIJIAJIbHUX 33 PO3BUTOK MapOAOHTUTY [25,26]. TuMOII-X1TO3aHOBI TiJIporeni
MOKa3aJil aHTUOaKTepladbHy aKTHUBHICTH M0N0 S. aureus Ta S. mutans. B iHmomy
JOCIIJKEHH]1 IIeJII0JIO3HI HAHOBOJIOKHA Ta HAHOYACTUHKM —OJlirocaxapuay K-
KapareHaHy OyJM BUKOPHUCTaHI JUIsi CTBOPEHHS TIAPOreNiB 3  BHCOKOIO
TEPMOCTAOUIBHICTIO, KOHTPOJIbOBAHUM BUBLJILHCHHSIM Ta BUHSATKOBOIO
BOJONOMIMHAJIBHOKO  3/aTHICTIO. Ll rigporeni Oyiau BUKOpPUCTaHl SK  HOCII
aHTUOaKTeplalbHUX MOJEKYN cyphakTUHY Ta repomenouuny. l'igporeneBa cucrema
Oyna edekTuBHOIO TMpoTu Streptococcus mutans, Porphyromonas gingivalis,
Fusobacterium nucleatum Ta Pseudomonas aeruginosa NIUISXOM HPUTHIYEHHS
YTBOPEHHs OIOIUTIBKM Ta 3HMKEHHS METa0OJIIYHOI aKTHMBHOCTI IuX Oaktepiil [25].
Po3poOka 1H'eKLIITHOTO T1Iporento, sKuil pearye Ha akTuBH1 popmu KucHO (ADK),
HAllOBHEHOTO MakpodaraMd Ta aHTaroHiCTOM pernentopiB komiemeHty CSa,
MPOJIEMOHCTPYBaJIa 3HAYHY aHTHOAKTEpiaibHy aKTHBHICTH MpoTH Porphyromonas
gingivalis. Ileit rigporens TPU3BOAMB 1O TOTIMHAHHS OakTepii aKTMBOBAaHUMU
Makpodaramu. Porphyromonas gingivalis cnpuse HaaMmipHOMy BHUPOOJIEHHIO
koMrieMeHTy CSa, 110 MOKe MPU3BECTH JI0 3amajeHHs Ta MOIIKOKEHHS TKAHHH.
brokytoun 3B's13yBanHs C5a 3 HOTO perenTopoM, aHTaroHICT PelenTopa KOMIIEMEHTY
C5a 'y ckiaji rigporesto AornoMarae 3MEHIIUTH 3anajieHHs Ta MOUIKOKEHHSI TKaHUH
[89]. Takum YMHOM, TiApOresli MOXXHA BBAXKATH NEPCHEKTUBHUM 3aCO00M IS
LIJIECOPSIMOBAHOI AHTUMIKPOOHOI aKTMBHOCTI MPOTH KJIIOYOBHX MIKPOOPTaHi3MIB,
MPUYETHHUX JIO MMPOTPECYBaHHS MAPOJAOHTUTY. JIOCATHEHHS B TEXHOJIOTISX T1ApOTEIiB
JUISL TPAHCIIOPTY TPUPOAHUX AHTHUMIKPOOHHX AareHTIB BIJKPWUIM HOBI NIUIAXU AJIA
MOKpAaIIeHHs NapoAOHTaNIbHO1 Tepamii [27,28].

[Npporeni BimirparOTh KUTTEBO BAXKIWBY pPOJb y TapreTHINM Tepamii uepes
riapodiIpHy TPUPOAY IXHIX TOJIMEPIB, IO COPUSE TOYHOMY PO3MIIICHHIO Ta
YTPUMaHHIO PEreHepaTUBHUX MaTepialiiB y Micii momkomkeHHs [29]. Kpim Toro,
rigporejaesi IOJIMEpPH, IO MaloTh 37aTHICTh JO CAaMOBIJHOBICHHS Ta CTIHMKI
BJIACTUBOCTI BUBLIBHEHHS JIIKAPCHKUX 3aco0iB, TPOJAEMOHCTPYBaIM 3HAYHE
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nmokparieHas pereneparitii mapoaonty [30]. Kpim Ttoro, "posymHui" rigporem, siKi
pearyloTb Ha 3MIHM HaBKOJIMIIHBOTO CEpEJOBHUIA B TOPOXKHUHI  POTAa,
IIPOJICMOHCTPYBAJIM 1HHOBAIlIHI JOCATHEHHS B MapOJAOHTOJNOTIUHIN Tepamii [31]. Ak
MOBIJIOMJISIETBCSI, TiJporenb xiTo3aH/B-rainepodocdar HaATpit0, HaBaHTAKESHUM
eputpornoetuHoM 1 FK506, ehexkTrBHO BIAHOBIIIOE IIIJIICHICT TKAHUH MAPOJIOHTY Ta
aKTUBHO pEreHepye ajabBeoJsipHy KicTKy [32]. Bukopucrtanus OiomoiiMepHHUX
KapKacHUX TIJPOTeNiB € BaXJIMBOK CTpaTeri€lo i JIKyBaHHS MapoJIOHTHUTY,
OCKUIbKM BOHM CIPHUSIOTH aAresii, mnpomidepamii Ta audepeHmiamii KIITHH.
Hanouactunku y 010m0JIMEpHUX TIAPOTESIX MiABUILYIOTH CTa0IBHICTD 1 CIIPUSIOTH
perenepamii TkanuH [33,34]. Kpim Toro, komOiHalis HaHOMaTepiamiB 31
CTOBOYPOBUMU KIIITHHAMH, TAKUMU SIK CTOBOYPOBI KJIITHHHU TAPOIOHTAIBHOI 3B'SI3KH,
OyJia 3ampoNOHOBaHA SIK MOTEHLIMHUEI MiAX1] 10 pereHepaii KiCTKOBOiI TKaHWHHU 1
TKaHWH MmapoaoHTa. Llei miaxig BHKOPUCTOBYE IEpPEBard KyMYJISTUBHOTO €(EKTY
3aCTOCYBaHHS KapKaciB 1 KJIITUHHUX KOMIIOHEHTIB [35]. [imporeini moierumyoTh
NPUPOJHUN TPOIEC 3aro€HHA IIiJI Yac BIJHOBJIEHHS TICIS IMAapOJOHTHUTY,
3a0e3neuyroun Kapkac ajisi pakTopiB poCTy, 110 3amo0irae ix MBUIAKIN Aerpagallii Ta
3abe3reuye KOHTpOJIb0BaHe BuBLIbHEHHS [36,37]. Eccenitianbhi 610MOJICKYJIH, TaKi K
KicTKOBUU MopdoreHetnyHuii Outok-2 (BMP-2), BimirpatoTe BupiliaidbHy poJib y
peredepanii  TkaHuH, a nomi(pocdopopraHiyHuii)  TigpoOreNeBUN  KapKac
MIPOJIEMOHCTPYBAB KOHTPOJIbOBaHE BUBUIbHEHHSI BMP-2 1 Tpanchopmyrounii ¢paktop
pocty 6era-1 (TGFB-1), neMmoHCTpyrOUM 3AaTHICTh T1APOreIiB NEPEHOCUTH JACKUIbKA
(haxTopiB pocty ogHo4acHo [38,39].
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THHOBAIIIMHI BEKTOPH IU®POBOI
TPAHC®OPMAIII EKOJIOTTYHOTI'O MEHE[KMEHTY

JInuxo Axnina OQJieriBHa

JIOKTOp TEXHIYHHUX HayK,

npodecop Kadeapu exosorii

Ta TEXHOJIOT1M 3aXMCTy HABKOJHUIIIHHOTO CEPEOBUIIA
HamionansHuit TpaHCIIOPTHUN YHIBEPCUTET

Korauk Ouexcanap MakcumoBu4
HarnionanpHuit TpaHCIOPTHUHN YHIBEPCUTET

B ymoBax cydacHOi eKOHOMIKH, sika 3a3Ha€ TIMO0KO1 TpaHchopmallii mij BILIMBOM
nudpoBizallii, 3MiH KJIIMaTy Ta MOCWICHHS BHUMOT JI0 CTaJIOr0 PO3BUTKY, MUTAHHS
iHTerpauii HU(QPOBUX TEXHOJIOTIH B €KOJIOTIYHY CTPATEril0 MIAINPUEMCTB HaOyBae
0CcOONMMBOro 3Ha4ueHHs. TpaguiiiHl MIOAXOAW JO YNPABIIHHS €KOJOTTYHUMHU
acekTamMu Ol13Hecy B)X€ HE€ BIANOBIJAIOTh BUKIMKAM Yacy, OCKUIbBKM BOHU
3Me0LIBIIIOT0 MAalOTh PEAKTHBHUN XapakTep, a HE CHpsIMOBaHI Ha IPOAKTHUBHE
3ano0iraHHsl HEraTMBHOMY BIUIMBY Ha JA0BKULIL. CydacHi HUQPOBI PpilIEHHS
BIIKPUBAIOTh IPUHIIMIIOBO HOB1 MOKJIMBOCTI JIJIsl 3a0€3MEUEHHS €KOJIOT14HO1 O€3IeKH,
3MEHIIICHHS BYTJICLIEBOTO CIIIy MIAMPUEMCTB, MiJBUIIEHHS €HEProePeKTUBHOCTI Ta
palioHaTbHOr0 BUKOPUCTAHHS IIPUPOIHUX pecypcis [2].

[TocunenHss MDKHAPOAHUX EKOJOTIYHUX CTaHJapTiB, PO3BUTOK «3EJIECHOI»
€KOHOMIKM Ta BHUMOTH JI0 He(IHAHCOBOI 3BITHOCTI CIOHYKAIOTh IiMPUEMCTBA
MePErJIIaTH CBOi CTpaTerii pO3BUTKY 3 YpaxXyBaHHSM €KOJOTIYHUX MPIOPUTETIB. Y
IIbOMY KOHTEKCTI IIu(pOBi3allisi €KOJOTIYHOT CTpaTerii CTae He JIMIIE BUMOTOIO Yacy,
a i CTpaTerivHo 1HBECTHUIIIEI0 B MaOyTHE MIAMPUEMCTBA.

[udposizaiiis sBisie COOOI0 MPOIIEC IHTETPallli HUPPOBUX TEXHOJIOTIH Yy BCi chepu
JISIBHOCTI  MIANPUEMCTBA 3 METOK TMIJABUIIEHHSA €(EKTUBHOCTI, MPO30pOCTI,
THYYKOCTI Ta 3JaTHOCTI IIBUJKO aJanTyBaTUCS 10 3MiH 30BHIIIHHOTO CEPEIOBUIIA 3
BUKOPUCTAHHSAM 1HHOBALIMHUX 1HCTPYMEHTIB I MOHITOPUHTY BIUIMBY Ha JOBKLLIA,
ONnTHUMI3allli pecypCcOCOXKUBAaHHS, NEPEPOOKOI0 BiAXOAIB Ta GOPMyBaHHS 3BITHOCTI
BUIMOBITHO /IO MIKHAPOJHUX CTAHAAPTIB. Takui HaMpsM € HaWBaKJIUBIIIUM IS
YKpaiHCHKUX MIAMPUEMCTB ISl IHTETPYBAHHS y €BPONEUCHKUN €eKOHOMIYHUIA TTPOCTIp,
JIe €KOJIOTIYHI CTaHmapTu Ta IudpoBa TpaHchopMallis € KIIOUYOBUMH €JIEMEHTAMU
CTIHKOTO PO3BUTKY. JlOCHIKEHHSI TMPOIIECIB BIPOBAKEHHS MUGPPOBUX PIIICHL B
€KOJIOTIYHY CTpAaTeriio MIANPUEMCTB € HAA3BHYAWHO aKTyaJIbHUM, OCKIJIbKU
cupsiMoBaHe Ha (opmyBaHHS €(QEKTHBHOI MOJEIl TMOEAHAHHS EKOJIOTTYHOI
BIJINMOBIIAJILHOCT1 Ta IHHOBAIIHOTO PO3BUTKY [1,3].

[Mudposi pimenHs y chepi KOJIOTIIHOI cTpaTerii MANPUEMCTB CTIPSIMOBAHI Ha:

aBTOMATHU3allll0 TMPOIECIB EKOJOTIYHOTO KOHTPOJK Ta OIIHKM BIUIMBY Ha
JIOBK1JLIS;
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BIIPOBAKEHHSI CEHCOPHUX CHCTEM MOHITOPHHTY SIKOCTI MOBITpPSI, BOJH, IPYHTY,
BUKOPHUCTaHHS OE3MIJIOTHUX JITAJIBHUX amapariB Ta CYMyTHUKOBUX 3HIMKIB IS
aHaji3y CTaHy €KOCUCTEM, 3aCTOCYBaHHS [MPOTpaMHOro 3a0e3leyeHHs s
IIPOTHO3YBaHHs HACIIIJIKIB BUPOOHUYOT AiSTILHOCTI;

KOMIUIEKCHY  TIepepoOKYy  BIAXOMIB:  pO3pOOKYy  HOBUX  OIOTEXHOJIOTIH
6loTpancdopmarliii BiIXOJIB 3 BUKOPUCTAHHS 1HTEICKTYaJbHUX CHUCTEM YIPaBJIiHHS
€HEProCIOKUBAHHSIM;

MOKPAIICHHS MPO30POCTI €KOJIOTIYHOI 3BITHOCTI — CTBOPECHHS IHTEPAKTHBHUX
€KOJIOT1YHUX TaHelel 3 BIAKPUTUMU JaHUMHU, 1HTETpallis 3BITHOCTI 3a CTaHAapTaMu
GRI, CDP uu ESRS, Bukopucranas OJOKYCHH-TEXHOJIOTIH IJIs TiATBEPIKECHHS
JIOCTOBIPHOCTI TaHUX;

MIJBUIIICHHS aalTUBHOCTI MIAMPUEMCTBA /10 3MiH €KOJIOTIYHOTO CEpeIOBUINA Ta
KJIIMATHYHUX BUKIMKIB — 3aCTOCYBaHHSA UU(POBUX «IABIMHUKIB» BUPOOHULTBA IS
TECTyBaHHS CIICHAPIiB 3HIKCHHS CKOJIOTIYHOTO BIUIMBY, BIPOBADKEHHS CHCTEM
MIPOTHO3HOT aHATITUKU JIJISl OI[IHKU PU3HKIB, BUKOPUCTAHHS IITYYHOTO IHTEIEKTY JIsI
dbopMyBaHHS ONTUMAJILHUX CTpATErid pearyBaHHA Ha 3MIHU KJIIMaTy Ta PUHKOBI
BUMOTH [4].

TakuM 4YWMHOM, BIPOBAPKCHHS HUQPPOBUX pIIIEHh B EKOJIOTIYHY CTpATEriio
MIIIPUEMCTB HE JIMIIE MABUIIYE €(hEeKTUBHICTh MPUPOJOOXOPOHHOI TISIIBHOCTI, a U
B1JIKpUBA€E NMEPCIIEKTUBH 11 (HOPMYBaHHS HOBOT MO/IEJ1 YIIPABIIIHHS, OPIEHTOBAHOT HA
CTaJIICTh, IHHOBAIIMHICTh 1 BIANOBIAAIBHICTh MEpPE] CYCHUIBCTBOM Ta MallOyTHIMU
nokoJiiHHsIMU. Taka MoJienb iepeoavae IHTErpaiiio eKOJIOrTYHOTO MUCTIEHHS Ha BCIX
PIBHSX  yOpPaBIIHHS, JI€ KIIOYOBY pPOJb  BIAICPalOTh  aHAJNITUKA  JAHUX,
aBTOMATHU30BaHUN KOHTPOJIb 32 pecypcamMu, €KOJIOTIYHE MPOTHO3yBaHHS 1 Mpo3opa
3BITHICTb.

[uppoBl 1HCTPYMEHTH CHPUSAIOTH 3MEHILECHHIO 3aJIEKHOCTI BIJ TPaAUIIHUX,
E€HEeproEMHUX Ta PECypco3aTpaTHUX TEXHOJOTIH, CIPSMOBYIOUM MiANPHUEMCTBA Ha
IUISX €KOJIOTIYHOI MOJEpPHI3aIii — CHCTEMHOTO OHOBJICHHS BUPOOHHYHMX IMPOIIECIB,
1HOPACTPYKTYPH Ta YIPABTIHCHKUX M1IXO0/IIB 3 METOIO 3HUKEHHSI HETATUBHOTO BIUIUBY
Ha JIOBKUJUISI, MiABUIICHHS €(QEKTUBHOCTI BUKOPHUCTAHHS PECcypciB Ta I1HTerparii
NPUHIUIIB cTasioro po3BuTKy [3,5]. Lle#i mpomec mnependadae BIPOBAKEHHS
eHeproe()eKTUBHUX TEXHOJIOTIH, 3MEHIIEHHS BHUKHW/IB IIKIJIMBUX PEYOBHH,
ONTHUMI3allil0 JIOTICTUKHU, PO3BUTOK OE€3BIIXOAHOTO BUPOOHUIITBA Ta BUKOPUCTAHHS
€KOJIOT1YHO Oe3MeYHUX MaTepiaiB.

[lepcieKTUBHUM HamNpsIMOM € CTBOPEHHSI PEriOHAIbHUX LU(POBUX ANBIHCIB, Y
Mexax sKux YKpaiHa moske crmiBnpaunoBatu 3 Ilonsiiero, HimeyunHoro, kpainamu
bantiiy cdepi BupoOHUIITBA Ta TOCTaYaHHS «3€JIeHO1 cTa». Lle 703BOIUTh MoeIHATH
MIPOMUCIIOBUI MOTEHITIaN YKpaiHu 3 (H1HAHCOBUMU U TEXHOJOTTUHUMHU MOKIIUBOCTIMHU
€C, cdopmyBaBIIM KOMIUIEKCHY MIXHApOJHY €KOCHUCTEMY, OpIEHTOBAaHY Ha
€KOJIOT1YHY MOJIEpHI3aLi0.

AHaJi3 BIpoBa/pKeHHS MU(PPOBUX PIIIIEHb Y €KOJIOTTYHY CTPATETIIO MiAMPUEMCTB
CBIIYUTh MPO TE€, IO Cy4YacHI KOMIMAaHIi BCE AaKTUBHIIIEC I1HTErPYIOTh IU(POBI
TEXHOJIOT1i y TPOIECH YOPABMIHHSI TPUPOAHUMHU pECypcaMu, MOHITOPUHTY
€KOJIOTIYHUX TMOKAa3HUKIB Ta ONTHUMI3allii BUPOOHWYHMX TMpoIleciB. Bukopuctanus
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aBTOMATU30BaHUX CHCTEM 300Dy TaHMX, aHAJIITUKHU BEJIMKUX JaHUX, [HTepHETY pedei,
XMapHHUX TUIATGOPM Ta MITYUYHOTO THTEJIEKTY JO3BOJISIE OI[IHIOBATH BIUIMB BUPOOHUYOT
JISITBHOCTI Ha JOBKULISA, MPOTHO3YBAaTHU €KOJIOTIYHI PU3UKH Ta IPUHAMATH CTpaTEriuHi
pIIIEHHS] Ha OCHOBI TOUYHUX AaHUX. Takuit miaxija 3ade3neuye miIBUIICHHS TPO30POCTI
JTUSIBHOCTI  TIANPUEMCTB, (GOpMye  KYJIbTYpy  KOPIOPATHBHOI  €KOJOTIYHOT
BIJIMOBIAQIBHOCTI Ta CHpPHS€E 1HTErpallii MPUHIMIIB CTAJIOr0 PO3BUTKY Y IIMOJICHHI
omeparliiai npouecu. Iludposizaiis eKOJOT1YHUX CTpaTeridi crae He JuIIe
IHCTPYMEHTOM MiJIBUIIEHHS €(EeKTHUBHOCTI, a 1 (yHAAMEHTOM I JOBTOCTPOKOBOI
KOHKYPEHTOCIPOMOYKHOCTI Ta COLIaJIbHOI BiIMOBIAaNbHOCTI Oi3Hecy [2,3].

Y mepcriektuBi 1€ (HOpPMY€E MEPETyMOBH JUIsl BUKOPUCTAHHS BiTHOBIIOBAHHX
JpKepen eHeprii numsixoM OioTpaHcdopmariii BiZXOJIB Ta CTaJOr0 CIIOKUBAaHHS
CUPOBHHM Ta MaTepiajliB, IO BIANOBIJAE CyYaCHUM MIKHAPOJHHMM CTaHAAapTaM Ta
COpHsiE KOHKYPEHTOCIIPOMOKHOCTI MIANPUEMCTB Ha Tiio0anbHOMY pUHKY [1]. 3
BpaxyBaHHS BUIIEO3HAYEHOT0, IU(PPOBI3allisd €KOJOTTYHOI CTPATETli — 1€ HE MPOCTO
TEXHIYHE BJJOCKOHAJICHHSI OKPEMHUX IMPOIIECIB, & CUCTEMHE MEPEOCMUCIICHHS T1X0/I1B
70 YNpaBIiHHA MIANPUEMCTBOM, III0 OXOIUIIOE€ TpaHChOpMAIll0o MHCICHHS,
BUPOOHMUOT KYJBTYPH Ta KOPIMOPATUBHOI BifmoBigaibHOCTI. Takuit miaxin gopmye
HOBY MapajurMy €KOJIOTTYHOCTI MIMPUEMCTB, Y SIKiI €KOJIoT19yHA €(heKTUBHICTh TICHO
MOEHYETHCSA 3 I1HHOBAIISIMU, MPO3OPICTIO Ta € QJANTHUBHICTIO JO JAWMHAMIYHHX
BUKJIMKIB 30BHIIIHBOTO CepeloBUIlla. Y  pe3yibTari IudpoBa eKoJoriyHa
TpaHcopmarliss CcTae KJIOYOBUM UYWHHUKOM  MIJABUIIEHHS  JIOBTOCTPOKOBO1
KOHKYPEHTOCTIPOMOKHOCTI TINPHEMCTBA B yMOBaxX TIJIOOQIBHOTO IEPEXOIy 0
CTaJIOTO PO3BUTKY €KOHOMIKH Y KpaiHH.
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EdexTuBHICTS CHCTEMH Ta PIBEHb COIIAIBHOTO 3aXHCTY HACEIICHHS 3aJIeKaTh BiJl
SAKICHOTO (DIHAHCOBOTO 3a0€3MeUeHHs SK HEBI €MHOTO CTPYKTYPHOTO eJeMEHTa
(dinaHcoBoro mexaHizmy. Bigrak 3miiicHeHHS €(EKTHBHOI MOJITUKH COIIAJIBHOTO
3aXMCTy HACEJIEHHA BHUMAra€ CTBOPEHHS BIJIMOBIJIHOTO (PIHAHCOBOTO MEXAHI3MY ii
peanizauii, 34aTHOro0 3a0€3MEYUTH ICTOTHE MIABUIIEHHS J00poOyTy KOXHOTO
rpoMajsiHiHa  YKpaiHu. TomMy HEOOXITHO YMOBOIO YCIIIIHOTO BHUKOHAHHS
COILIIAJIbBHUM 3aXHUCTOM CBOIX (DYHKIIIM € CBO€YacHe Ta MOBHE (hiHAHCOBE 3a0€3MeUEHHS
BCIX COIlIaJIbHUX BUIUIAT Ta MporpaM. OiHaHCOBE 3a0€3MEUEHHS COIIaTbHOTO 3aXUCTY
MO’KHa BU3HAYUTH SIK CHUCTEMY TIPOIIOBUX BIJHOCHH PO3MOJLILYOTO XapakTepy, B
mpolieci SKMX 3a PaxXyHOK IMOJAaTKIB Ta CIEMIaIbHUX BHECKIB (POPMYIOTHCA
[EHTpali30BaHl Ta JAeleHTpaiizoBaHl ¢GoHAM (PIHAHCOBUX pPECypciB, W0 B
MTOTAJTBIIIOMY BUKOPHCTOBYIOTHCS Ha (hiHAHCYBaHHS COIliabHUX BUILUTAT. OCHOBHUMH
dbopMaMK  COLIAIBHOTO  3aXWUCTy, 4Yepe3 sKiI BiJOYBaeThcsa O€3MOCEPEAHBO
(i1HaHCYBaHHS COILIIAIbHUX TpaHCc(epTiB, € collialbHe 3a0€3MEeUEHHs, COLIaJbHE
CTpaxyBaHHs Ta colllalibHa JornoMora. He 3Bakaroun Ha pi3Hi Jpkepena (piHaHCyBaHHS
Ta YMOBH BUIUIATH COLIAJIbHUX TpaHc(depTiB, naHl (OpMH TONOBHIOIOTH OJHA OJIHY,
CTBOPIOIOYM BCEOXOTUTIOIYY CUCTEMY COIIaIbHOTO 3aXUCTY HACEICHHS.

dopmyBaHHSI €(PEKTUBHOT CUCTEMM COIIAJIBHOTO 3aXUCTy HACEJICHHS 3aBXKIU
nepeOdyBajio B KOJI HAYKOBUX IHTEpECIB 0araThOX BITUM3HSHUX Ta 3apyOlKHHUX
HayKOBIIB. Lle MmosicCHI0OEThCS, TOJIOBHUM YMHOM, HOTO BaXKJIUBICTIO SIK JIJISi EKOHOMIKH
Tak 1 Uil cycmuibcTBa B nuiomy. lIpore HempocTwit mporiec TpaHchopmarlii
€KOHOMIYHHMX BIJIHOCHH B YKpaiHi BUMarae moriu0JIeHHS TEOPETUYHUX 1 TPAKTHIHUX
HaIpaIoBaHb MI0JI0 PO3BUTKY (HIHAHCOBOTO 3a0E€3MEUEHHS COIAIBHOTO 3aXUCTY
HACEJICHHS 3 ypaxXyBaHHSAM PETiOHATBHOT CHEIU(IKH.

CormianbHAN  3aXUCT HACENEHHS CKJIaJa€ CHUCTeMy MPaBOBHX, COILiadbHO-
€KOHOMIYHMX Ta OpraHi3alliiHUX 3axO0jiB, peaai30BaHUX JCPKaBOIO JJIA MiATPUMKH
COIIaJIbHO BPA3JIMBUX KaTeropiil cycmiibcTBa. BiH cripsiMoBaHuii Ha 3a0e3reueHHs
0a30BuX MoTped 0Ci0 Ta yTpUMaHHS HAJICKHOTO PiBHS KUTTS. KOHIIEMIIis COIIaIbHOTO
3aXMCTYy € KIIOYOBOIO ISl MIATPUMKH A0OPOOYTY CyCHiIBCTBA, OCOOIMBO B yMOBax
€KOHOMIYHMX Ta COLIAJIbBHUX 3MIH.

HayxoBIi 3 pi3HMX CTOpiH AOCTIKYIOTh MOHSTTS COLIAJbHOTO 3aXHUCTY, TaK
bonmapenko A.O. [1] 3a3Hayae, M0 COIIAJBHUM 3aXHCT II€ CHCTEMa 3aXOiB, SKi
CIPHSIOTH MaTepiaIbHOMY 3a0€3MEUYeHHIO 0CI0 y pasi COIiaTbHUX PU3UKIB, TAKUX SIK
0e3po0ITTs, IHBATIIHICTh Ta CTAPICTh.
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Ocranenko B.O. [2] migkpeciroe, M0 COMIANIBHUA 3aXHUCT Mae 3a0e3mnedyBaTu
rpoMajisiHaM TIpaBa Ha TiJIHE KUTTA B YMOBaX PHHKOBOI €KOHOMIKH, MiATPUMYIOUH
COIllaJIbHY CIIPaBEeIJIUBICTb.

Mu migrpumyemo aymky, Cumopenko H.B. [3], sxa BBaxae, 110 coIiadbHUN
3aXHCT € B@XJIMBAM IHCTPYMEHTOM JICPXKABHOI TMOJITUKH, CHOPSMOBAaHUM Ha
MOM'SIKITICHHS HACJI1JIKIB O1THOCTI Ta COIIAJIbHOT HECTIPaBE JIMBOCTI.

[IpoananizyBaBIIM BHU3HAYCHHS HAyKOBIIB BIIMIYaEMO, 110 COIIAJIbHUM 3aXHUCT
BKJTFOYAE JCKUJTbKa OCHOBHUX BH/IIB, III0 OXOIUTIOIOTH Pi3HI ACMIEKTH KUTTS HACCIICHHSI.
Buau coriaabHOTO 3aXMCTY HACEICHHS MPEICTaBICHI Ha puC. 1.

4 V4 )

I'pomogi CorrianbHi
BUILIATH MOCITyTH

\_ /L /
4 N/ N

IIporpamu
aJpecHo1
JIOTIOMOT'H

- AN J

CowianbHe
CTpaxyBaHHs;

Pucynoxk 1. Buiu comiaibHOT0 3aXUCTy HACEJIEHHS
Jlxepeno pucyHKa: y3arajaibHEHO aBTOPOM Ha OCHOBI [1, 3, 4]

HeoOximHICTh COINIAIbHOTO 3aXHCTYy B CYYacCHOMY CYCIUIBCTBI OOyMOBIICHA
OaratbMa (hakTOpaMH, cepel SKUX HEOOXITHICTh 3a0e3MeUeHHS MiHIMAJIbHUX
KUTTEBUX cTaHnapTiB. lle mepenbavae, 1m0 coriadbHUN 3aXUCT TapaHTYE JHOISM
JOCTyN 70 0a30BUX MOTPeO, TAKUX SIK MEAWUYHA JOMOMOTra, OCBITA Ta T1THE >KUTIIO.
CoulanpHl TporpamMu JIONOMAaralTh YTPUMYBaTH pIBEHb JKUTTS HACEJICHHS,
3MEHIIIYIOUM PU3HKH MaJIHHA Y O1THICTb, 10 B CBOIO YEPTy CIPSIMOBAHO HA MOJI0JIaHHS
01HOCTI Ta COLIAJIbHOT HEPIBHOCTI.

Takox epeKTUBHUI COLIATIBHUNA 3aXUCT MIJBUILYE TOBIPY 0 JEp>KaBH 1 Crpuse
COIlaJIbLHOMY MHUPY B CYCHIJIBCTBI — 1€ 3MILHIOE COLIAJIbHY CTaOUIBHICTh. A HaJaHHS
MOMJIUBOCTEH ISl OCBITH Ta mNPOQeCiiHOi MiATOTOBKH CHPUSIE EKOHOMIYHOMY
3pOCTaHHIO KpaiHW, CIPHUS€ PO3BUTKY JIIOAChKoro Kamitamny [4]. Takum uuHOM,
COLIIAJIHUI 3aXMCT HACEJICHHS € BAXKJIUBUM €JIEMEHTOM, SIKU 3a0e3meuye colianbHy
CIPaBEJIMBICTh, CTAOUIBHICTh Ta PO3BUTOK CYCIIJIBCTBA B IIIOMY.

dinaHcoBe 3a0€3MEUYEHHs] COLIANIbHOIO 3aXUCTy HACEJIIEHHS € BaXXIJIUBOIO
CKJIaJIOBOIO COIIAIbHO-€KOHOMIYHO1 TTOITHKH JICPKABH.

[Tix diHaHcOBUM 3a0€3MEeUEHHSIM COLIAJIBbHOTO 3aXUCTY PO3YMIETHCS CYKYIHICTh
(1HaHCOBHUX pECYpCIB, AKI CHPSMOBYIOTHCA Ha peaji3allil0 MporpaMm CoOLiaJbHOTO
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3aXHCTY, [0 B CBOIO Yepry 3a0e3meuye 3aXUCT MPaB Ta IHTEPECiB HAMOUTBII Bpa3IMBUX
Kateropiii HaceneHHs [S5]. [lpaBuibHe ynpaBliHHS UMU pecypcamMu € HEOOX1IHOIO
YMOBOIO JIJIsI TOCSATHEHHS COLIAJIbHOT CTaOUIBHOCTI B CYCIIJIBCTBI.

®dinaHcoBe 3a0€3MeUYeHHs COIIabHOTO 3aXUCTy HACEJICHHS MOKHA BU3HAUUTHU SIK
CHUCTEMY T'POIIOBUX BITHOCHH, III0 BUHUKAIOTh Yy Tpolieci (hiHaHCYBaHHS COLIAIbHUX
mporpaM Ta 3axojIiB, CIIPSIMOBaHUX Ha 3a0€3IeUeHHsI COIiajbHOI MIATPUMKH PI3HUX
KaTeropiii rpoOMa/isiH.

dinancoBe 3a0e3MeueHHs COIIAIBHOTO 3aXUCTY OXOIUTIOE PI3HOMAaHITHI BHIU
pecypciB, sfKi mpu3HaueHi A (piHAHCYBaHHS COINIANIBHUX MporpaM. Biamiuaemo
HACTYNHI KaHaimu  (iHAHCOBOrO  3abe3meueHHs: JepkaBHE  (iHAHCYBAHHS,
¢biHaHCYBaHHS 3 MICIEBUX OIO/KETIB, 32 paXyHOK MPUBATHUX (OHIIB Ta 3yCTPIYHUX
porpam, collajibHe CTpaxyBaHHA Ta MI>KHAPOJIHA JOTIOMOTa.

Tak, nepxaBHe ()1HAHCYBaHHS € OCHOBHUM JIXKEPEJIOM (PIHAHCYBaHHS COLIIAIBHOTO
3aXHCTY, M0 BKJIIOYAE KOIITH JIEPHKABHOTO OIOJKETY, SIKI BUAUISIIOTHCS Ha COIIAJIbHI
IpoTrpamMu, JTIOIOMOTH Ta cyocuii [4]. MiciieBi OropKeTH 311MCHIOIOThH (DiHAHCYBaHHS
COIIAJIbHOTO 3aXMCTYy Ha PIBHI MICIIEBUX OpraHiB BiaJu, 110 3abe3neuye crenudiuHi
MOTpeOur PETrioHIB, BKIIOUAIOUM COIlIaIbHI MPOTPaMH, MIATPUMKY Majo3ade3nedeHnx
ciMel Ta OCBITHI IIPOEKTH. Y CBOIO Uepry MPHUBATHI (POHAU Ta 3yCTPIUHI MPOrpaMH
MIATPUMYIOTh PI3HOMAHITHI Tporpamu, 1m0 (IHAHCYIOTbCS HENPUOYTKOBUMHU
oprasizaiisiMu, poHIaMu Ta OJaroAifHUMU OpraHizalisiMH, K1 HaJIal0Th MiATPUMKY
OKpPEMUM TpyIiaM HaceJeHHs [6]. Takox KOITH MOXYTh HAIXOAUTH Bl MI>KHAPOTHUX
opranizamiii, Takux sk OOH, BOO3 abo mixHapoaHi OmaroaiitHi ¢ponau. Bonu y
AKOCT1 MIXKHAPOJAHOI IONOMOTH TaKOX MOXYTh OyTH BUKOPUCTaH1 JJIsl (DIHAHCYBAHHS
COLIIabHUX TpPOrpaM, OCOOIMBO B Kpu30BUX cuTyarisx. llle ogHum BaxJIMBUM
HampsiMoM (piHAHCYBaHHSI € COLIaJIbHE CTpaxyBaHHS, sIKe 0a3yeTbCs HAa BHECKax
rpoMajisiH Ta poOOTOAABLIB ISl 3a0€3MEUEHHsI COLIaIbHOTO 3aXMCTy B pa3l BTpaTH
npare3aaTHOCTI, IO CTapOCTi, XBOPOO1 un 6e3po0iITTi [7].

Ax OGaummo, (¢diHaHCcOBEe 3a0e3MEYEHHS COIIAIBHOTO 3aXUCTy HACEJICHHS
peani3yeThCsl Yepe3 pi3HI HAMpsSMH, SKI BU3HAYAIOTHCS aKTyaIbHUMHU COIAJIbBHUMHU
noTpebamu. Ha cbOrojHi 111 OCHOBHI HAIpsIMU BKJIIOYAIOTH: TMO-TIEPIIE, COIIATbHY
JIOTIOMOTY, 10 O3Hadae (piHAHCYBaHHS COIIaJbHUX BUIUIAT 1 JIOMOMOTH HaWO1IbII
Bpa3JIMBHMM BEPCTBAM HACEJICHHS, TaKUM SIK IICHCIOHEPH, 1HBAJII AU, Mao3abe3neueHi
ciM'i. [lo-mpyre, 3ab6e3nedeHHs: TpOMaJisiH y BUMAAKaX BTPATH JI0OXOJIIB Yepe3 XBOpoOy,
0e3p0o0ITTS UM 1HII collaibHI pu3uKHU. Lle Moke BKJIIOYATH BUILJIATH JOTIOMOTH IO
0e3p00iTTIO, JOMOMOTU IO BAariTHOCTI Ta MOJOTaM — II€ HampsiMU COIIAJIbHOTO
ctpaxyBaHHs. [lo-Tpere, peamizaiito COLIAJIBHUX MpOrpaM, CHOPSMOBAHUX Ha
MOKpPAIICHHS SIKOCTI JKUTTA HACEJICHHS, BKJIIOYAIOYU OCBITY, OXOpPOHY 30pOB'S 1
COpUSIHHS ~ 3alHATOCTI. A  TakKoX OJHMUM 3 HampsaMiB € (IHAHCYBaHHS
1HPPACTPYKTYPHUX TPOEKTIB, TOOTO THUX MPOEKTIB, SIKI COIPSIMOBaHI Ha MOKPaIIEHHS
1HOPACTPYKTYpH Ta OCHOBHUX IOCIYT, III0O B CBOIO Yepry MIATPUMYE COIIATbHUAN
3aXHUCT HaceneHHs [8].

dinancoBe 3a0e3MEUEHHs COLIAJBHOTO 3axXUCTy MOXHa Kiacu(ikyBatu 3a
KUTBKOMa KPUTEPISIMU, OCHOBHI 3 SIKUX TPEICTaBIIeH] y Ta0muIl 1.
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Taoaunsg 1
OcHoBHI1 kpuTepii kinacudikaiii piHaHCOBOTO 3a0€3MEeYEHHS COLIATIBHOTO 3aXUCTY
HaCEeJICHHS
Kpurepiii Buau ginancoBoro 3abe3nedeHHs
1 2

3a mxepenamu QiHaHCyBaHHS | e JlepikaBHe (piHAHCYBaHHS
e  Micuesi OromKeTH
e [lpuBarHi Ta MiDKHapoaHI HoHIU

3a UMM BUKOPUCTAHHSA e [Ilpsma ¢inancoBa pomomora (TpOLIOBI KOMIIEHCAIlii,
coliaabHI BUTUIATH)

e Hemnpsma ¢inancosa goromora (cyOcuaii Ha )KHUTIO, MIJIbTU
JUISl ICBHUX KaTEropiii HACCIICHHS)

3a hopmoOro HaJaHHA e Ipomosi miarexi (meHcii, onomora mo 6e3pobiTTIO)
e [llocayru (Meau4Hi, OCBITHI, COIiaJIbHI TIOCITYTH)
3a TPUBAJICTIO [ii e Tlocriiini Bumaru (meHcii)

e  Tumuacosi BuIuIaTu (Jionomora no 06e3pooiTTIo)

Jlxepeno: y3arajqibHEHO aBTOPOM Ha OCHOBI [1, 6, 7, 8]

Takum unHOM, (piHaHCOBE 3a0€3MEUEHHS COLIAIBHOIO 3aXHUCTy HACENEHHS €
BaYKJIMBOIO CKJIAJIOBOIO COLIaIbHO-€KOHOMIYHOI MOJIITUKU JIep:kaBU. BoHO BKiIIOUae B
cebe PpI3HOMAaHITHI BUAM PECYpCiB 1 HAmpsMiB, MPU3HAYCHUX [JIS MIATPUMKHU
Bpa3JMBUX IPyN HAcEJeHHA 1 3a0e3medeHHs X moTped. UiTke po3yMiHHS CYTHOCTI
(iHaHCOBOIO 3a0€3MeUeHHsI, BUIIB Ta KiIacu(ikalli 103BoJs€ e()eKTUBHO IJIaHYBATH 1
peanizyBaTu COILlIaJIbHI TPOrpaMu, IO B CBOIO YEpPry CIPHUSE MIABUIIEHHIO SKOCTI
KUTTS HaCeJEHHS Ta COILlaJlbHOI CTa0UIBHOCTI B CycniabcTBl. EdekTuBHe
BUKOPUCTAaHHA (PIHAHCOBUX PECYpCiB y LUX chepax HeoOxigHe Ajid 3a0e3neyeHHs
€KOHOMIYHO1 CTablIILHOCTI Ta 10OpOOYTY rpOMaisiH.
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TIHbOBA EKOHOMIKA B KOHTEKCTI
IHCTUTYUIHHOI'O PO3BUTKY: TOPIBHAJIbHUI
AHAJII3 TA YPOKHU 1JI51 YKPAITHU

BoiinexoBcbkuit Makeum SpociiaBoBuy
AcmipasaT kadeapu ExoHOMIKHM TiAIPUEMCTBA Ta 1IHBECTUIIII
Hamionansuuit yniBepcutet «JIbBiBchka [lomiTexHikay

VY cyuacHUX yMOBax rio0aabHOT eKOHOMIYHOT HECTAaOUTBHOCTI poOieMa TiHbOBOT
€KOHOMIKH Ha0yBa€ HOBOTO 3BYYaHHS, CTalOYU OJHUM 13 KIIFOUOBHUX BUKIIWKIB JJIS
3a0€3MeUeHHs] CTaJoro PO3BUTKY JepxkaB. T[I1HbOBHI CEKTOp, KU TpaaMIiitHO
CIIpuiMaBCs SIK JOMOMDKHHMI MEXaHI3M aJanTallli eKOHOMIKH JI0 KpU30BUX SIBUIII,
CBOTOJHI BCE YacTille IIeHTU(DIKYETbCS AK CHCTEMHH Oap’ep, IO CTpPUMYE
COLIIAJIbHO-€KOHOMIUHE 3pOCTaHHS, BUKPUBIIIE PUHKOBY KOHKYPEHIIIO Ta OOMEXye
MOKJIUBOCTI JJIs (h1CKAIbHOT KOHCOJI1TAIIii.

Oco0OnuBOi  aKkTyaJbHOCTI II€¢ NHUTAHHS HaOyBae IJsi KpaiH 3 MepexiJHOI0
€KOHOMIKOI0, JI0 SKMX HaJIeKWUTh 1 YKpaiHa. B ymoBax BOEHHMX BHKIIHKIB,
CTPYKTYpHUX TpaHcopMallii Ta HEOOXIAHOCTI IHTErpamii 10 €BpPOMEeHChKOTO
€KOHOMIYHOTO TMPOCTOPY, PO3YMIHHS TMPUPOAM TiHI3allli BUXOJUTH 3a MEXI CyTO
CTaTUCTUYHOrO OOJiKy. JlocmiikeHHsl neTepMIHaHT HePOPMabHOI E€KOHOMIYHOI
AKTUBHOCTI JO3BOJISIE 1JE€HTU(IKYBAaTH HE JIMILE «BY3bKl MICIS» B JEP:KaBHOMY
pEryJIoBaHHI1, aje M MoTeHUian JUisl Mepexoqy A0 OUTbLI Mpo30pHUX Ta e€(hEeKTHUBHUX
MoJieiel rocrmojaproBaHHs. Meroro 1i€i poOboTH € aHami3 riI00aJbHUX TPEHIIB
PO3BUTKY TIHBOBOTO CEKTOPY Ta IMIUIEMEHTAllisi OTPUMAHUX BHCHOBKIB JUIS
OoOTpyHTYBaHHS CTpaTerii JIeTiHi3allil B YKpaiHi, 110 0a3yeThCs Ha 3MiH1 aKIIEHTIB Bij
(icKanbHOrO MPUMYCY 10 CTUMYJIFOBAHHS THCTUTYLIIIHOT TOBIPH.

TiHpOBa €KOHOMIKAa B Cy4YacHI EKOHOMIYHIN JIiTepaTypl PpO3TISTAETHCS SIK
CKJIaJIHE 1 0araTOBUMIipHE SIBUIIE, III0 OXOILUTIOE BCl BUJIM €KOHOMIYHOI isUTBHOCTI, SIKi
3MIMCHIOIOTHCS 1032  O(MIIIAHUMU ~ MeXaHi3MaMHu  OOJIKy, peryJloBaHHS Ta
OnoJaTKyBaHHs. BoHa BK/IIOYae sK JierajbHl BUAM BUPOOHMIITBA Ta IMOCIYT, IO HE
JEKIIAPYIOTHCS 3 METOK0 YHUKHEHHS MOAATKIB 200 aIMiHICTPAaTUBHUX OOMEKEHb, TaK
1 OKpeMi cerMeHTH HedopManbHOI 3aWHATOCTI, SKI HE BITOOpPaXalOThCS Y
CTATUCTUYHHMX CUCTEMaxX HaI[lOHAJIbHUX PaxXyHKiB [1].

3a pe3yJibTaTaMu MIKHAPOJHHUX JOCIIKeHb, 3aCHOBAaHUX Ha JaHux moHaxa 150
KpaiH, TIHbOBA €KOHOMIKa JIEMOHCTPYE CTIWKY 3aJ€XKHICTh BiJl PIBHS €KOHOMIYHOIO
PO3BUTKY. 30KpeMa, y KpaiHax 13 HHU3BKHUM pIBHEM J0XOJy ii MacmTad Moxke
MIEPEBUIIYBaTH TPETUHY BAJIOBOTO BHYTPIIIHHOTO MPOIYKTY, TOII SK y PO3BUHEHHUX
EeKOHOMIKaxX Ied TOKAa3HWK, SK TPaBUIIO, 3HIKYETHCS 10 OJHO3HAYHUX 3HAYCHb.
[TonibHa 3aKOHOMIPHICTH MIATBEPIKYETHCS 1 IIUPIIAMU OIIHKAMHU, JI€ CEPeIHIN
PO3Mip TIHBOBOI €KOHOMIKH Y TJI00ATFHOMY BUMIP1 OIIHIOETHCS Ha piBHI 61136K0 30%
BBII y BuOiprii kpaiH, mo po3BuBaioThbcsa, Ta MeHme 10% y BHUCOKOPO3BHHEHHUX
eKOHOMIKax [2].

85



ECONOMICS
THE MODERN WORLD AND SCIENTIFIC RESEARCH: CHALLENGES, FORECASTS,
SOLUTIONS

PiBeHb TiIHLOBOI EKOHOMIKW B KpaiHax 3a rpynamMmu Aoxoais
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YacTka TiHboBOI eKoHOMIKK, % BBIN
Puc.1 PiBeHb TiHROBOI €EKOHOMIKH B KpaiHax 3a TpyHaMu JOXO/IiB.
Jlxepeno: MB®; Boston Consulting Group

Taka mudepeHmiamis TOSICHIOETBCA CYKYIHICTIO MAaKpOSKOHOMIUYHUX — Ta
THCTUTYHINHUX (hakTOpiB. 3 OJHOTO OOKY, 3pOCTaHHS JTOXOIB HACEJCHHS Ta PIBHS
€KOHOMIYHOTO PO3BUTKY ACOILIIOETHCS 31 3MEHIIEHHSM CTHUMYJIB 70 HehOopMaibHOI
TUSTBHOCT1, OCKUTBKH (hopMaibHa €KOHOMIKa 3a0e3neuye OUIbIl CTaOUIbHI TOXOH,
J0CTyM 110 (DiHAHCYBAHHS 1 COLIAJIBHOTO 3aXHUCTY. 3 1HIIOTO OOKY, BUCOKHI PiBEHb
0e3p0o0iITTs, HEPIBHOMIPHUN PO3IMOALT JOXO/IIB Ta CIA0KICTh IHCTUTYIIIM BUCTYNAIOTh
KJIFOUOBUMH JpaiiBepaMy PO3IMIMPEHHS TIHBOBOTO CEKTOPY. EMIIpUYHI JOCHTIIKEHH
JIEMOHCTPYIOTh, 10 0€3pOOITTS Ma€ MO3UTHBHY KOPEJAIi0 3 MacimTabaMu TiHBOBOI
€KOHOMIKH, TOHl $IK SIKICTb PEryJIOBaHHS, BEPXOBEHCTBO IIpaBa Ta MOJAaTKOBA
JTUCLUIIIIHA — HETaTUBHY [3].

Oco0mmBy posib Bifirpae (akTop HEpIBHOCTI M0XoiB. [loBemeHo, 10 Mix
TIHLOBOIO €KOHOMIKOIO Ta HEPIBHICTIO ICHYE JBOCTOPOHHIM 3B’S30K: 3 OJTHOTO OOKY,
BUCOKHUU pIBEHb HEPIBHOCTI CTUMYJIO€ €KOHOMIYHHUX areHTIB TMEepPEeXOJAUTH B
He(opMaJIbHUI CEKTOP SK abTepHATUBY (POpMaAIbHUM KaHajaMm, a 3 1HIIOTO — cama
TIHBOBA EKOHOMIKAa TOTJHOJIIOE HEPIBHICTh, OOMEXYIOYH JOCTYI IO COIllaIbHUX
noCyT 1 popMaIbHUX THCTPYMEHTIB HAKOIIUYEHHS KamiTany [4].

VY rmo6anbHOMY KOHTEKCTI TIHhOBA €KOHOMIKA 3QJIMIITAETHCS CACTEMHUM SIBUIIIEM:
3a OI[IHKaMHM MDKHAPOJIHUX opraHizariii, moHaa 60% 3aifHATOrO HACEJICHHS CBITY
OTpUMY€ I0XiJ Yy HepopMaIbHOMY CEKTOpi, IO MIJKPECTI0e MacmTad 1 3HaYeHHS
pOro (peHoMeHa sl GYHKI[IOHYBaHHS CBITOBOI €KOHOMIKH [5].
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Pa3zoM 3 TiM, TIHBOBA €KOHOMiKa Ma€ aMOiBaJICHTHHUI XapaKTep BIUIUBY. 3 OJHOTO
OOKy, BOHA CHpHS€ MIATPUMAHHIO EKOHOMIYHOI aKTHBHOCTI B YMOBax KpHU3 1
CTPYKTYpHHX JucOanaHCIB, 3a0e3Meuyroun ajbTepHATUBHI JPKepesia JOXOMIIB s
HacesleHHs. 3 1HImOro OOKYy, BOHAa CTBOPIOE CYTTEBI MaKpOEKOHOMIYHI PHU3UKH,
OCKUJIbKH TT1JIPUBAE MOJIATKOBY 6a3y, CHOTBOPIOE O(IIiiHI CTATUCTUYHI MTOKA3HUKH Ta
3HIKYE €(EeKTUBHICTh JEPKABHOI EKOHOMIYHOI TMOJITUKUA. 3HUXKEHI IOJaTKOBI
HAJXOKEHHSI MOXYTh MPU3BOJIUTHU 10 MIABUIIECHHS MOJATKOBOI'O HABAHTAXKEHHS Ha
dbopManbHUIl CEKTOp, II0, CBOEI0 YEProro, CTUMYIIOE TMOJANbIIE PO3IIUPEHHS
He(opMaTbHOI TISTTEHOCTI, OPMYIOUN CBOEPITHE “3aMKHEHE K0J10” [6].

Y 11bOMy KOHTEKCTI YKpaiHa € TUMOBUM IMPHUKIAJIOM €KOHOMIKH 3 MEepeXiTHUMU
XapaKTepUCTHKaMH, Ji¢ TIHBOBUIM CEKTOp BIIITpa€ CYTTEBY poOJib. 3a pI3HUMHU
OLIIHKaMH, HOro YacTKa NpPOTArOM OCTaHHIX POKIB KOJMBAlacs y Jlana3oHi Bij
MPUOIN3HO YBEPTI A0 MOHAJ TPETUHU BaJOBOIO BHYTPIIIHHOTO MPOIYKTY. 30Kpema,
OKpeM1 JOCHII)KEHHsSI OLIHIOIOTHh PIBEHb TIHHOBOI €KOHOMIKM B YKpaiHI Ha PIBHI
oamu3pko 24% BBII, Toxal Ak 1HIN MIAXOOW OAlOTh 3HAYHO BUIII 3HAYEHHS, IO
nepeBUILy0Th 35% [7, §]

[TpyunHu Takoro macutady 3HAYHOIO MIPOIO Y3TODKYIOTHCA 3 TIJI00albHUMU
TEHJICHIIIMHU: 1CTOPUYHO HU3BKUN pIBEHb JIOXOJIB, I1HCTUTYIIHA CJIA0KICTh,
CKJIQJIHICTh PEryJIsITOPHOIO CEepeAoBUIAa Ta OOMEXeHa JOBipa [0 JAepKaBHHUX
THCTUTYIIN (QOpPMYyIOTH CTIHKYy MOTHBAII0O J0 BUKOPUCTAaHHSA He(popMaIbHUX
MeXaH13MiB BeieHHs O13Hecy. JlomaTkoBuM (pakTopoM BUCTYNAIOTh EKOHOMIYHI IIOKH,
30KpeMa BIMCHKOBI Aii, K1 AecTaOUII3yI0Th ()OpMalIbHI PUHKY Ipali Ta CTUMYIIOIOTh
PO3BUTOK FHYUYKHX, aJI€ MEHIII PETYJIbOBAaHUX (OPM EKOHOMIYHOI aKTUBHOCTI.

Boanouac, cTpyKTypa TIHBOBOI €KOHOMIKM B Y KpaiHi XapaKTEPU3y€EThCSI BACOKUM
piBHEM iHTEerpaii 3 popMaIbHUM CEKTOPOM. 3HaAUHA YaCTHHA EKOHOMIYHUX Omeparlii
Mae 3MIIIaHUN XapakTep, MOeAHYoUM O(QiliiiHI Ta HeodimiiiHi kommnoHeHTH. Lle
YCKJIAQIHIOE SIK TOYHY OLIHKY MacmTaly sBUIIA, Tak 1 pPO3poOKYy MOMITHK,
CHPSMOBaHUX Ha HOTO 3MEHILIECHHS.

JlocniKeHHs CB114aTh, 0 €(heKTHUBHA MOJIITUKA CKOPOUCHHS TIHbOBO1 EKOHOMIKU
MOBUHHA 0a3yBaTHCS HE JIMIIE HA TTOCHJIEHHI KOHTPOJIIO, ajie epeIyCciM Ha CTBOPEHHI
ctumylniB 10 (opmamizaiii. TakuMu CTUMyJIaMd MOXKYTh BUCTYMATH IT1JIBUILEHHS
PIBHS  JIOXOJIB, CIIPOIIEHHS PETryJISTOPHUX TMPOLEIYp, PO3BUTOK IUDPOBUX
IHCTPYMEHTIB aJMIHICTpYBaHHS TMOJATKIB Ta MIABUIICHHS MPO30POCTi ACP>KABHOTO
cekTopy. BaxnuBy posb Takox Bifirpae aoipa: 0e3 J0OBipHU 10 IHCTUTYIIIN HaBITh
HaOUTbIII JIOCKOHAJII MeEXaHI3MU KOHTPOJIO HE 3/JaTHI 3a0e3MeunuTH CTIHKe
3MEHIIIEHHS MacIITa0iB HeOpMaIbHOI EKOHOMIKH.

OT1xe, TIHbOBa EKOHOMIKA HE € BUKJIFOYHO HETaTUBHUM 200 aHOMAaJIbHUM SIBUILIEM.
Bona BigoOpaxae rimOuIl CTPYKTYpHI XapaKTEPUCTUKH EKOHOMIKH, PIBEHb il
PO3BUTKY Ta SIKICTb IHCTUTYLIMHOTO cepeloBUIIa. Y BUNIAAKY YKpaiHu Leld peHOMeH
OJIHOYACHO BHUKOHYE POJIb aJaNTalllfHOTO MEXaHI3My B YMOBaxX HECTaOUIbHOCTI Ta
3QIIMIIAETHCS. CYTTEBUM Oap’€poM IS IOBTOCTPOKOBOTO €KOHOMIYHOTO 3POCTaHHS 1
3aITy4EeHHS 1HBECTHUIIIH.

Po3yMiHHS TIpupoau TIHBOBOI €KOHOMIKM SIK CHCTEMHOTO SIBUINA JO3BOJISIE
3MICTUTH (DOKyC 3 OOpOTHOM 13 CHMIITOMaMHU 10 POOOTH 3 MEPIIONPUYNHAMU -
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PO3BUTKOM 1HCTUTYIIH, MIABUIICHHAM A00poOyTy HaceleHHS Ta (opMyBaHHAM
e(heKTHBHOI, epe10auyBaHOi eKOHOMIYHOI MOJIITHKH.

[IpoBeneHe MOCIIKEHHS MIATBEPKYE, 10 TIHBOBA €KOHOMIKA € HEBIJ EMHOIO
CKJIQJIOBOI0 E€KOHOMIYHOT CHCTEMH, PIBEHb SKOi NPSIMO 3aJIeKUTh BIJ CTYIEHS
IHCTUTYLIMHOTO Ta COIIaJIbHO-€KOHOMIYHOTO PO3BUTKY Jep)kaBu. [obaybHa
IpakTHKa JEMOHCTPYE YITKY 3aJeKHICTh: PO3BHHEHI EKOHOMIKM MIiHIMI3YIOTh
HepopMabHUIM  CEKTOp 3aBASKM BHUCOKIH  SKOCTI JCp)KaBHUX  1HCTHUTYIIIH,
BEPXOBEHCTBY IpaBa Ta CTa0UILHOMY DIBHIO JOXOIIB HaceneHHs. Hatomicts aiis
KpaiH, I[I0 pPO3BUBAIOTHCA, TIHI3ALIA YacTO CTAa€ «BUMYIIECHUM)» 1HCTPYMEHTOM
€KOHOMIYHOTO BI)KHBAHHS B YMOBaX CHCTEMHOI HECTa01IbHOCTI.

YkpaiHChbKUH KOHTEKCT, /e YacTKa TIHBOBOTO CEKTOPY BapitoeThes Bim 24% 1o
35% BBII, cBiguuth Npo TIIMOOKY IHCTUTYUIHHY HEIOCKOHANICTh Ta CTIHKY
MOTHBALIO O13HECY 10 HEPOPMAIIbHOI aKTUBHOCTI. Pe3ynbratn aHanizy 10BOASTH, IO
cnpobu OOpoTEOM 3 TIHBOBUM CEKTOPOM BHUKIIOYHO IIJIIXOM TOCHJICHHS
aJMIHICTPATUBHOTO THUCKY Ta PO3IIMPEHHS KapajbHOTO arapaTy € HeJOCTaTHIMH, a
1HKOJIM — KOHTPHPOAyKTUBHUMH. EdekTrBHA cTpaTeris AeTiHi3alll Mae 6a3yBaTucs
Ha KOMITJIEKCHOMY TI1JIX0/11: CIIPOIICHH] PEryJIITOPHOIO CEPEAOBHINA, AiHKUTATIZAIIIT
MO/IATKOBOTO aJMIHICTPYBaHHS, peaibHOMY 3a0€3MeUeHHI BEpXOBEHCTBA IIpaBa Ta —
0 € BU3HAYAJbHUM — BIJIHOBJIEHHI JIOBIPM MDK OI3HECOM, CYCILUIBCTBOM Ta
JEepHKaBoIo.

TakuM dYMHOM, TOAOJAHHS TIHHOBOI E€KOHOMIKHM € HE 3aBIaHHSIM OKpPEMOTO
BIIOMCTBa, a PE3yJbTaTOM CHUCTEMHHX IEPETBOPEHb, CIPSIMOBAHMX Ha MOOYIOBY
KOHKYPEHTOCIIPOMOKHOI Ta MPO30pOi €KOHOMIYHOI MOJENi, 3JaTHOI 3a0e3MeunuTu
CTIMKe 3pocTaHHs JOOPOOYTY B IOBFOCTPOKOBIN MEPCIEKTHBI.
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KJIOYOBI NEPEJYMOBHU IU®POBI3AILIIl CEKTOPIB
®IHAHCOBOI'O PUHKY YKPAIHU

Bicsarin Ouexcanap OJiekcaHapoBuy,

3100yBay TPETHOTO (OCBITHHO-HAYKOBOTO) PiBHSI BUIIOT OCBITH,

Jlep>kaBHUI HAYKOBO-AOCIITHUM 1HCTUTYT iH(OpMaTH3aIlli Ta MOJICTIOBAHHS
€KOHOMIKH

dinaHcoBuil pUHOK YKpaiHu iCTOpUYHO (HOpMyBaBCS HEPIBHOMIPHO B poO3pi3i
OKPEMHUX CETMEHTIB, 1[0 0OYMOBWIJIO MOTO BUpaKEHUN OAHKOLEHTPUYHUI XapakTep.
Came  OaHKIBCBKMH  CEKTOp  YNPOAOBK  TPUBAJIOTO  NEPIONYy  3alMIIaBCA
CUCTEMOYTBOPIOIOUOIO CKJIAJJOBOIO (PIHAHCOBOTO PUHKY, aKyMYJIIOIOUM NEPEBAKHY
4acTKy (DIHAHCOBHUX aKTHUBIB, KaliTally Ta iHAHCOBUX MOTOKIB. BogHOUac, X04ua MeHII
JUHAMIYHO, MPOJOBXKYIOTh PO3BUBATHCS I 1HIII CErMEHTH (PIHAHCOBOTO PHHKY,
30KpeMa (POHIOBUHM, CTPAXOBUI Ta BAIIOTHUN PUHKH, Ui SIKUX XapaKTEpHUMU
3QJIMIIIAIOTHCS BIIMIHHOCTI Y PiBHI KamiTaji3ali, JIKBiAHOCTI, IHCTUTYIIIHHOI 3p1JIOCTI
Ta quBepCcU(IKOBAaHOCTI (PIHAHCOBUX IHCTPYMEHTIB.

3a Takux yMOB mpoliecd mu@posizaiii (piHaHCOBOTO PUHKY TaKOX HaOyBarOTh
ACUMETPUYHOTO XapaKTepy, OCKUIbKM BHXIJIHI YMOBH Ta MOKJIMBOCTI 1HTerparii
(1HaHCOBHUX TEXHOJIOT1M CYTTEBO BIJPI3HAIOTHCS 3aJIEKHO BiJl ClieU(]IKU OKPEMOTO
cermenTa. lle 00yMoBIt0€ HEOOXiHICTh hopMyBaHHS TUDEPEHIIHOBAHUX ITiIXO/IIB
0 PEryjlOBaHHs, CTUMYJIOBaHHS Ta IHCTUTYUIMHOT MIATPUMKH HHUPPOBOI
Tpancopmariii  piHaHCOBOrO CeKTOpy. BpaxyBaHHS CeKTOpaibHOI chenudiku
uudposizaiii HaOyBae OCOOJMBOIO 3HAYEHHS Y MPOIECI PO3POOKH CTpaTeriyHuX
JOKYMEHTIB, IO BHU3HAYaIOTh HANpsAMH LU(POBOr0 PO3BUTKY EKOHOMIKM Ta
(1HaHCOBOTO PUHKY YKpaiHHu.

[Ipo mnpioputeTHicTh LU(POBOI TpaHchopmalii PUHKY (IHAHCOBUX MOCTYT
Vkpainu HaeTbcs B CTpaTEriyHUX JOKYMEHTax, 30kpeMa «CTparterii po3BUTKY
(1HaHCOBOTO CEKTOpY VYKpaiHW», JI€ BHU3HAYEHO OJIHIEI0 13 MUIEH Cy4YacHHX
(1HaHCOBUX TMOCIYT — PO3BUTOK iH(pacTpykTypH (puc 1). Enementamu po30ymaoBu
Takoi 1H(PaCTPyKTypu €: PO3BUTOK HUGPPOBOI €KOHOMIKH, po30ymoBa (hiHAHCOBOI
1HOPaCTPYKTYpH, CHOPUSIHHS  BIPOBAPKEHHIO MOOUIBHMX  3aCTOCYHKIB,  SIKI
BUKOPUCTOBYIOTHCS JUISI 3M1MCHEHHS (PIHAHCOBUX OMEpAIliil, yIPOBaKEHHS MPAKTUKA
CJIEKTPOHHOTO (DYHKITIOHYBAaHHSI OPTaHIB YIMPABIIHHS TOCHOJAPCHKUX TOBApPUCTB.
Kpim 1poro, B cTparerii aklEHTYeTbCS Ha HEOOXIJHOCTI aBTOMAaTH3allil 1
OesmanepoBuM popMaM HaaHHS (HIHAHCOBUX MOCIYT. Y BIJMOBIAHOCTI JIO I[OT'O Ma€
oyt chopmoBaHa 1nudppoBa 060poHa (PIHAHCOBOTO CEKTOPY, /1€ BUKOPUCTOBYIOTHCS
JI€B1 3aXOAWd MIiHIMI3AIll PU3UKIB  YOPOBAKEHHS IMUMPOBUX  TEXHOJIOTIH.
BianoinaneHuMH 3a po3poOKy IHILIATUB Ta Mia0ip BiAMOBIAHUX 3axonaiB € HBY,
Minuudpu, HKHUIIOP, DT'BDO.
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PucyHnok 1. 3axou JOCSITHEHHS 1HIIIATUBUA PO3BUTKY 1IHPPACTPYKTYpHU IUPPOBUX
(b1HaHCOBUX MOCITYT

Jlxepeno: moOynoBaHo aBTopom 3a [1].

[{i150B1 OpIEHTUPH B1IOOPaKEHI B CTPATETIYHUX IIIAX (DIHAHCOBOTO CEKTOPY HE
MICTATh ~ KOHKPETHUX  3IJIQJDKYIOYUX  IHCTPYMEHTIB  JUIsi  BUPIBHIOBAHHS
JTUCIIPOIIOPIIIIHOCTI CEKTOPIB (hIHAHCOBOTO PUHKY. BTiM, Ha Hally TyMKY, TOIUIHHO
PO3IIISIHYTH TaKi IepeyMOBH JIJIsl YCIIIITHOL Ta MIBUIKOT IM(PPOBI3aIlii, y MEepIry yepry
JUIS YCYHEHHS TIEPETOH ISl LIbOTO MPOIIECY.

[Tinkpecaumo, 110 1udpoBizailis GiHAHCOBOTO PUHKY aKTyalbHa 1 ISl TJII00aTbHOT
€KOHOMIKH, aJI’)K€ BITPOBAKEHHS HOBITHIX TEXHOJIOT1M afganTye (iHaHCOBI MOCIYTH J0
CyYaCHUX peasliii HaAUIAIYM iX SIKOCTSIMU MPO30pPOCTi, €(PEKTUBHOCTI Ta OE3MEKH.
Boanouac, ¢iHaHCOBUMI pPHUHOK YKpaiHM 3IIITOBXYETHhCS 3 HHU3KOI BHYTPILIHIX
BUKJIMKIB, 3YMOBJICHUX BOEHHUM CTaHOM, €KOHOMIYHOIO  HECTaOUIBHICTIO,
(parMEHTapHICTIO TPABOBOTO PETYJIIOBaHHA Ta OOMEXKEHICTIO (PIHAHCOBUX
pecypcis [2].

B VkpaiHi cnocrepiraerbcsi HEPIBHOMIPHICTH PO3BUTKY OKPEMHX LH(PPOBHUX
IHCTPYMEHTIB Ta CETMEHTIB (DiHAHCOBOTO pUHKY. AHam3ytoun gaHi 3 2023 mo 2025 pix
B1JI3HAYMMO, 1[0 HAMOLTBIIIA YaCTKa MOMMPEHHS IU(PPOBUX CEPBICIB HAIECKUTH chepi
peaizalii TuIaTexiB Ta nepekasziB 1 cranoButh 18%. Jlpyre micie 3a mommpeHHIM
HaOyBalOTh LU(PPOBI CEPBICU KPEAUTYBaHHS, YacTKa iX y CTpykTypi 3aiimae 10%.
Heobankiar xo4 i1 HaOyBae CTPIMKOTO TOIIMPEHHS B YKpaiHi, Yepe3 BiiiHy Ta
HEOOXI1THICTh JoTpuMaHHs HopMaTuBiB HBY, ix momymnsipHicTh A€o 3MeHImmIach Ta
ckianae 7%. [Hmyprex, (piHaHCOBUN MEHEKMEHT, OJOKYEHH Ta KPUIITOBAIIOTH Y
2025 porii He HAOYJIM BUCOKOI YAaCTKU MOKa3HUKIB [3]. ACUMETpHUUYHICTh HUPPOBOI
TpaHchopmarlii OKpeMHX CErMeHTIB ()IHAHCOBOTO PUHKY YKpaiHU 3HAYHOIO MIpOIO
BU3HAYAETHCS BIIMIHHOCTSAMU Yy PIBHI iX I1HBECTHUIIMHOI NpUBAOIUBOCTI, aIKe
BIIPOBAKEHHS Ta PO3BUTOK LIU(PPOBHUX TEXHOJIOT1 NOTPEOYIOTh 3HAUHHUX (PIHAHCOBUX
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pecypciB, JOLUUIBHICT SKUX TOBHHHA MiJTBEPIKYBaTHCS  MEPCIEKTHUBAMHU
PO3IIMPEHHS]  KJIIEHTChKOI 0a3u, TIABUINCHHSAM OIEpaliiHoi  e(pEeKTUBHOCTI,

3MIIHEHHSAM PUHKOBHX ITO3MININ Ta 3/JaTHICTIO BIJMOBIIHOTO CETMEHTA 3a0e31euyBaTH
JIOBFOCTPOKOBUH €KOHOMIYHHH €(EeKT.

Taoaunga 1.
[TopiBHsUTBPHA XapaKTEPUCTHKA PiBHA HUPOBI3AIlli OKPEMHUX CEKTOPiB (DiHAHCOBOTO
PUHKY YKpaiHu Ta nmepeayMoB ixX 1ugpoBoi Tpanchopmarii

CexkTop PiBenb nu¢posizamii IlepenymoBu 1151 yenimHoL
(dinancosoro uudposizamii
PHHKY
PunoOK XapakTepu3yeTbcsi HaBUIUM piBHEM | Bucokuii piBeHbp KamiTamizamii  Ta
0aHKIBChKMX | mU(poOBi3alii cepex yCiX CErMEHTIB | JIKBIIHOCTI; po3BUHEHa (hiHaHCOBa
MOCIYT dbinancoBoro puHKY YKpaiHu, Je | iHhpacTpyKTypa; 3HayHa KIIIEHTChbKa
mudpoBi cepBich, MOOUTEHUI OaHKIHT | 0a3a; BHCOKHI pIBEHb KOHKYPEHIIIl;
Ta  HEoOaHKM  (AKTUYHO  CTaJM | 3HAYHI  IHBECTHIIMHI  MOXJIMBOCTI
06a3oBUMH elleMeHTaMu | OaHKiB; PO3BHHEHI IUIATKHI CHCTEMH
(YHKIIIOHYBAaHHS PUHKY. Ta U(pPOBI KaHAIM 0OCITYyTOBYBaHHS.
Punox [Tponecn udposizarii maroTh | [Tommpenns self-service mmardopm;
CTpaxOBUX | IIOMIPHHUH XapakTep Ta IE€pPEeBaXKHO | moTpeda CKOPOUYECHHS
MIOCITYT KOHLEHTPYIOThCS y cdepi | aAMIHICTPaTUBHUX BUTPAT; PO3BUTOK
IUCTaHLIHOIO oOciyroByBaHHs | tu(poBoi imeHTU(DIKAIT; TiABUIICHHS
KJII€HTIB, AaBTOMAaTH3allii CTPAaxOBUX | MONUTY HA JUCTAHIIHI CTPaxoBi
nporeciB 1 po3BUTKy InsurTech- | mocmyry; 1HTerparis LITY4YHOTO
pILIEHb. IHTENEeKTY Ta AaHAJIITUKH JaHuX Yy
CTPaxoBY AisUIBHICTb.
@®onpouil | PiBenp mmdposizamii  3amumiaerscs | PO3BUTOK €1EKTPOHHUX TOProBEIbHHUX
PHHOK HOPIBHSAHO HM)KYUM Yepe3 HEJJOCTATHIO | CUCTEM; BIIPOBAPKEHHS API-
KaliTajai3alilo pUHKY Ta OOMEXeHy | IHTerpamiii; mnudposizauis Oip>KoBOT
JIUBepcudiKariito ¢biHaHCOBUX | IHYPACTPYKTYpH; BUKOPHCTAHHS
IHCTpYMEHTIB, Xo4ya okpeMi enemeHTH | SupTech Ta RegTech-pimens;
udpoBoi 1H(PPACTPYKTYpH AKTUBHO | HEOOXIIHICTh MiJBUILEHHS MPO30pOCTi
BIIPOBA)KYFOThCSI. Ta  IHBECTULIWHOI  MNpUBAOIMBOCTI
PHHKY.
Bamotnuii | Hudposizawiss  BaimoTHOro  puHKY | Bucoxuit piBEHb uuposizanii
PUHOK BiZIOyBaeThCs NIEPEBAIKHO yepe3 | IUIaTiKHOT IHPPaCTPyKTypH;
IHTerpanito  MUPPOBUX  IJIATDKHUX | MOIUMPEHHS MOOUIBHUX (PIHAHCOBUX
CepBiCiB, OHJIAITH-OOMIHHUX Omepaliil | cepBiCiB; PO3BUTOK JUCTAHLIHHOTO
Ta aBTOMAaTHU3AIIII0 BAJIOTHUX | OAHKIHTY; 1HTerpaulis MIKHApOJHUX
TPaH3aKIIIH. IUIATIKHUX CUCTEM; 3POCTAHHS MOMHUTY
Ha IBMJIKI IH(POBI BATIOTHI onepaii.
Jlxeperno: moOyI0BaHO aBTOPOM.

CrpaBesIMBO CTBEPAXKYBAaTH, 110 HAWKpalll MEepeayMOBH Jisi BIPOBAJKEHHS
(biHTEX-pillleHb XapakTepHi sl pUHKY OaHKIBCbKUX mociyr. lle miaTBepaKyeThes
MOKa3HUKAaMM JISNIBHOCTI OAHKIBCHKMX YCTAaHOB 3a OCTAaHHI POKH, K1 B1JI3HAYMIIKCH
PEKOPAHUMH MOKa3HUKAMU PEHTA0EIbHOCTI MPUOYTKOBOCTI Ta TOXIAHOCTI. Y TOH XKe
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gac po3Mip aKTHUBIB, IO CKOHIIETPOBaHI B OaHKIBCHKiM cuctemi, csarae 90% Bcix
akTUBIB (piHaHCOBOrO pUHKY. PosramykeHi mepexi (piHaHCOBHX YCTAHOB Ta BEJIHMKI
KJIIEHTChKI 0a3u CIPOIIYIOTh IMPOIIECH po30YyI0BU Ta BIPOBAIKEHHsS 1HHOBaIliid. B
[IbOMY KOHTEKCTI HAYKOBI[l MIJKPECIIOI0Th, M0 OaHKU YKpaiHU € KIIOYOBUMU
KatayiizaropaMu 1UPpoBoi MojepHizalli HaIlOHATBPHUX €KOHOMIK, 10 (HOPMYIOTh
HOBI Moiei (piHAHCOBOI B3a€MO/I11, CTUMYJIIOIOTh PO3BUTOK 1HHOBAIIHHUX CEPBICIB Ta
M1BHUINYIOTh €)EKTUBHICTD (PYHKIIIOHYBaHHSI €KOHOMIYHUX CUCTEM [4].

[TepenymoBu 1upoBizamii cTpaxoBoro cermMeHTa (piHaHCOBOTO PUHKY YKpaiHu
dopmyBanucs mifg BmiMBoM mnommpeHHs InsurTech-pimmens, $Ki  MOCTYIOBO
TpaHCPOPMYIOTh MIAXOAW [0 peaii3amii CTpaxoBUX TMOCIYT, AUCTAHIIHHOTO
oOCTyroByBaHHsI KJII€HTIB Ta aBTOMAaTH3allli CTpaxoBUX TpoleciB. BoaHouac
IHTEHCUBHICTh IIU(POBOI TpaHc(opMallli CTPAXOBOTO PHUHKY 3aJIUIIAIACA HHKYOIO
MOPIBHSAHO 3 OAHKIBCBKMM CEKTOPOM, IO 3HAYHOK MipOor0 OOYMOBJIEHO BHCOKOIO
YYyTIUBICTIO CTPAXOBOI'O PUHKY 10 MaKpO(1HAHCOBOI HECTAOIBHOCTI Ta CKOPOUEHHSAM
MOMMTY Ha CTPAXOBI1 MTOCIYTH B YMOBaX BOEHHUX 1 EKOHOMIYHUX PU3UKIB. JlonaTkoBUM
YMHHUKOM CTaJla aKTMBHA aJlallTallis CTPaXOBOI'0 3aKOHOJABCTBA YKpaiHU JO BUMOT
€C, sxa, mopsa 13 MIJBUUICHHSIM PEryJISATOPHUX CTaHAAPTIB, CYNpPOBOJKYBasacs
3pOCTaHHSAM BapTOCTI OKPEMHX CTpaxoBUX HOCHYT [5]. 3a Takux yMOB LM(pOBi3aLlis
CTPaxOBOTO PUHKY BimOyBajacs Ha TJl 3HMKEHHS JOCTYIMHOCTI Ta 1HKIJIFO3UBHOCTI
CTPaxOBUX MOCIYT JIJIsl YACTUHHU HACETICHHS.

[lepenymoBu nmdposizamii (oOHAOBOrO pUHKY YKpaiHu (opMyBalHCs 3HAYHO
paHille aKTHUBHOIO IMOIIMPEHHS CY4YacHUX (PIHAHCOBUX TEXHOJOIIH, OCKUIBKH
(GyHKILIOHYBaHHA O1p>KOBOi 1HQPACTPYKTYPH, IEMO3UTAPHOI CUCTEMH Ta O0ITY LIHHUX
narnepiB 13 caMOTo MovyaTKy 0a3yBasiocsi HAa BUKOPUCTAHHI CIIeLiali30BaHUX HU(POBUX
pimieHs Ta iHpopMauiiHUX cucteM. Ilonpu HenocTaTHIM piBeHb KamiTajizaiii Ta
oOMexxeHy nuBepcu@ikaniio (piHAHCOBUX 1HCTPYMEHTIB, LI€ CTBOPUJIO OCHOBY JIsi
MOJAJIBIIOTO PO3BUTKY €JIEKTPOHHOI O1p>KOBOT TOPTIBJII, aBTOMATU3alLll1 KIIPUHTOBUX
orepariid, JUCTAHIIWHOTO JOCTYIy YYacCHHUKIB PUHKY N0 (piHAHCOBUX OIeparii Ta
BIIPOBA/HKEHHS Cy4aCHUX TOproBeNbHUX miatdopm 1 API-inTerpartiii.

[Mudposizariiss BaMOTHOTO pUHKY YKpaiHU BiIOYyBA€THCS B YMOBAX MOCHIJICHOTO
PETYJISITOPHOTO KOHTPOJIIO, OCKUIHKM BAIIOTHI omeparlii TPagulliiHO 3aJUIIAI0ThCS
OJIHUM 13 HAMOUIBII YYyTJIMBUX CETMEHTIB (PIHAHCOBOTO PHUHKY 3 TO3MIII
Makpo(}iHAHCOBOI CTa0IILHOCTI Ta BATIOTHOTO Harsny. Lle meBHOIO Miporo oOMexye
MIBUJKICTh JUCTAHIIMHOTO BIPOBA/KEHHS OKPEMHUX BATIOTHHX IOCIYT, OJHAK HE
CTPUMY€ pO3BUTKY UU(DPOBOI I1HPPACTPYKTYpU BATIOTHUX omepaiiil. 3o0kpema,
CYTTEBOTO TMOIIMPEHHS HAaOyJIu OHJIAMH-OOMIH BaJIOT, IWUCTAHIIWHE MPOBEICHHS
BAJIIOTHUX IUJIATEXKIB, IHTErpailiss MOOUILHOTO OaHKIHTY y BaJllOTHI oreparii Ta
BUKOPUCTaHHA U(GPOBUX MIATLKHUX Mat@opm. OKkpeMuM HanpsiMoM Hu@poBizalii
BAJIFOTHOT'O CETMEHTA CTaB PO3BUTOK PUHKY BIPTYaJbHUX aKTUBIB 1 KPUIITOBAIIOT, 00IT
AKMX B YKpaiHi MOCTYNOBO IHTETPYy€eThCs Y (PIHAHCOBY CHCTEMY, XO4a HOPMATUBHO-
mpaBoBa Ta IHPPACTPYKTypHa 0Oa3za IbOTO CETMEHTAa Bce Ie mepedyBae Ha erarl
dbopMyBaHHS Ta ajamnTailli g0 €BPOMEHCHKUX TMIIXOJIB PETYIIOBAHHS IH(PPOBHUX
aKTUBIB [6].
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Takum uymHOM, uHM(poBi3amis (iHAHCOBOTO PUHKY YKpaiHu BiOYyBa€eThCs
HEPIBHOMIPHO B PO3Pi31 OKPEMHUX HOTO CETMEHTIB, 1110 OOYMOBJIEHO BIJIMIHHOCTSIMH Y
piBHI iX KamiTamizamii, JIKBIJHOCTI, 1HCTUTYLIMHOI 3pUIOCTI Ta 1HBECTHUINIHHOI
npuBadauBOCTI. HalO1IpI1 CIpUSTIMBI TEPEAYMOBH JUIs 1HTErpallii GiHTeX-pillleHb
chopmyBanrcs y OaHKIBCBKOMY CEKTOpi, TOJl sAK IudpoBa TpaHchopmallis
CTpaxoBOro, (POHIAOBOTO Ta BATIOTHOTO CETMEHTIB 3HAYHOIO MIpOIO 3aJICKUTh BiJl
PO3BUTKY CIeliali3oBaHOi U(PPOBOI 1HGPACTPYKTYPH, ajanTarlii peryasTOpHOTO
CepeloBHINa Ta MIABUIICHHS JOCTYMHOCTI (DIHAHCOBHX TOCIYT. 3a TaKHX YMOB
nojanbina nudposizamis (piHAHCOBOrO pUHKY YKpaiHu mnoTpeOye HE JuIe
TEXHOJIOTIYHOTO OHOBJICHHSI OKPEMHUX CEKTOpiB, aine il (opmyBaHHs 30alaHCOBAHOI
JepKaBHOI MOJITHUKH, CIIPIMOBAHOI Ha MIHIMI3allll0 CEKTOPATbHUX JAUCIIPOIIOPLIN Ta
3a0€3MEeUeHHS] CHHXPOHHOT'O PO3BUTKY HIU(PPOBOTO (DIHAHCOBOTO CEPEIOBUIIIA.
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YIIPABJIHHS HIHOBUMU PU3UKAMMU HA PUHKY
CLIbCBKOI'OCHOJAPCBHKOI MPOJAYKIIII B YKPAIHI

Tepemenko Aprem OJieKCaHAPOBHY,

3100yBad TPETHOTO (OCBITHHO-HAYKOBOTO) PiBHS BHIIOT OCBITH,

JlepxaBHUI HAYKOBO-/IOCIITHUM IHCTUTYT 1H(QOpMAaTHU3aIlil Ta MOIETIOBAHHS
E€KOHOMIKH

OyHKIIOHYBaHHS PUHKY CLIBCHKOTOCIOAAPCHKOI MPOIYKIi CYMpPOBOIKYETHCS
BIUTUBOM KOMIUIEKCHOT CHCTEMH B3a€EMOIIOB’S3aHUX Ta I1HAMBIAYaTbHUX PHU3HKIB,
cepell AKX OFHE 3 KIIOYOBUX MICIh 3aliMalOTh PU3UKH KOJIMBAHHS I1H. Bucokuii
pPIBEHb BOJIATUJIBHOCTI arpapHUX PHUHKIB OOYMOBJIIOETHCS BIUIMBOM TJI00ATBHOT
KOH IOHKTYpHU, CE30HHHUX (DaKTOPIB, JIOTICTHYHUX OOMEXKEHb, BAIIIOTHUX KOJIMBAHb,
3MiH MOMUTY Ta MPOIO3HULi, a TAKOK BOEHHUX BUKIIMKIB. 32 TAKUX YMOB YIIPABIIIHHS
I[IHOBUMH PHU3MKaAMU TMOTpeOye peanizaiii CUCTEMHOTO MIAXOAY, SKHN BKIIOYAE
MIPOTHO3YBaHH4, 1ICHTU(IKALIII0, KUIbKICHE OLIHIOBaHHS PU3UKiB, BUOIp IHCTPYMEHTIB
iX MIHIMI3alli Ta TOCTITHUI KOHTPOJIb 32 €(DEKTUBHICTIO MPUUHATHX PIIICHb.

BoaHodac HAMOBIPHICTP BUHUKHEHHS Ta MAcCIITaOW BIUIMBY IIHOBUX PHU3HKIB
3HAYHOI0  MIpPOK  3ajexaTh  Big  ocoOnmBocTed  opradizamii  30yTy
CLIBCHKOTOCTIOAAPCHKOT MPoaAyKIIii. OpieHTalis TOBaApOBUPOOHHKIB HA OPTaHI30BaHUMN
PUHOK, 30KpemMa O1p>KOBY TOPTIBIIO, CYTTEBO PO3IIUPIOE MOXKIMBOCTI BUKOPUCTAHHS
IHCTPYMEHTIB X€)KyBaHHS, CTpaxXyBaHHs Ta MPOTHO3YBaHHS I[IHOBOi KOH IOHKTYPH.
HaromicTe cTuxiiiHa Ta CUTyaTHBHa peaji3ailisi TPOIYKIli Ha HEOPraHi30BaHUX
PUHKAX XapaKTEPHU3YEThCS 3HAYHO BY)KUYUM 1HCTPYMEHTAPIEM yMPABIIHHS PU3UKAMH.
3 oy Ha CTpaTeriyHe 3HA4Y€HHS arpolpOMHUCIOBOrO KOMILIEKCY AJii €KOHOMIKU
VYkpainu, 3Ha4HE MOUIUPEHHS ClLICHKOTOCIOAAPCHKOTO BUPOOHMIITBA Ta YHCIICHHI
BHUKJIMKH, 3 SKUMH HUHI CTHKA€ThCS HAIlIOHAIbHA €KOHOMIKA, MUTAaHHS ¢()eKTUBHOTO
VOpaBIIHHS  I[IHOBUMH pU3UKaMH TOTPEOYIOTh  MOTIUOJICHOT0  HAYyKOBOTO
JOCIIIKEHHS.

[lin ynpaBmiHHSAM I[IHOBUMHU PHU3UKAMHU CUIBCHKOTOCHOJAPCHKUX MIANPUEMCTB
JOLIJIBHO PO3YMITH CHUCTEMHHUN NPOLIEC MPOTHO3YBAHHS, BUSBIEHHS, OI[IHKH Ta
MIHIMI3alli pU3UKIB, TOB’SI3aHUX 13 HECOPUATIMBUMHM 3MiHAMU I1IH Ha
CLIBCHKOTOCTIOAAPCHKY MPOIYKIIII0, MATEPIAIbHO-TEXHIYHI PECYPCH Ta 1HILI €JIEMEHTH
arpapHOro pPUHKY, 3 METOI 3abe3reueHHs] (PiHAHCOBOi CTIMKOCTI, CTaOUIBHOCTI
JOXOAIB 1  MIATPUMAHHA  KOHKYPEHTOCHPOMOXXHOCTI ~ TOBapOBHPOOHMKIB.
EdexTuBHICTS TaKOTO YMpaBIiHHS 3HAYHOIO MIPOIO 3aJ€KUTh BiJl PIBHS 1HTETparrii
arpoBUPOOHUKIB IO OPraHI30BaHWX PHUHKIB, JOCTYITy J0 OIp>KOBHX IHCTPYMEHTIB Ta
SAKOCT1 1H(GOPMAIIITHO-aHATI THYHOTO 3a0e3MeYeHHSI.

[Ipotiec ympaBiiHHS [IHOBUMH PU3MKAMU CUTBCHKOTOCIONAPCHKUX MMiIMPUEMCTB
BKJIIOYA€ HU3KY B3a€MOIIOB’SI3aHUX €TamiB, Kl mpejcTaBieHo Ha puc. 1. [lo Hux
HaJeXaTh MPOTHO3YBAaHHS 3MIH PHHKOBOI KOH IOHKTYpH, ieHTH(IKaIis (aKTopiB
BUHUKHEHHS PU3UKIB, OLIHKA HMOBIPHOCTI MOTEHIIMHUX BTPAT, BUOIP 1 3aCTOCYBAHHS
IHCTPYMEHTIB MiHIMI3allll PU3HKIB, & TAKOXX KOHTPOJIb €(PEKTUBHOCTI peai30BaHUX
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3aX0JlIB Ta KOPHUTYBaHHS CHCTEMHU YMPABIIHHS BIAMOBIIHO 10 3MiH PHHKOBOTO
cepeoBUIIIA.

CUCTEMA YTIPAB/TIHHA UWIHOBUMU PUSUKAMMU
CINbCbKOrOCnoaAPCbKUX NIANPUEMCTB

& 2 & ©

NPOrHO3YBAHHA AEHTUDIKALIR OLIHKA MIHIMIBALUS KOHTPONbL
; s Bubip | sacrocysars
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beanepepsHui NPOUEC SAANTAUN 10 3MIH PUHKOBOMO CEPEADBNLLA

Pucynok 1. I[Tpoiiec ynpapiiHHS IHOBUMHU PU3UKAMH CLILCHKOTOCIIOAAPCHKUX
MIIITPUEMCTB
IDicepeno: nobyoosano agmopom.

[lepmium etanmoM mporiecy ympaBiiHHS I[IHOBUMH PHU3HKAMHU € TPOTHO3YBaHHS
3MIiH PMHKOBOI KOH IOHKTYpPH Ta LIHOBUX TeHJeHU1d. CydacHi uudpoBi TEXHOIOTIi
CYTTEBO PO3LIMPIOIOTh MOXJIMBOCTI MPOTHO3YBaHHS LIH HA CUIbCHKOTOCIOJAPCHKY
MPOYKIIIIO IUISIXOM BUKOPUCTAHHS CHCTEM OOpPOOKHU JaHUX, IITYYHOTO 1HTEJIEKTY Ta
MoOJieJIeil MAIIMHHOTO HaBYaHHS.

OcTanHl HAyKOBI JOCTIDKEHHSI MiITBEPKYIOTh €(QEKTUBHICTh TMOETHAHHS
MoOJIeIell YacoBUX Ps/iB, CTOXAaCTUYHOI'O MOJEIIOBAHHS T4 MAIIMHHOIO HAaBYaHHS Y
MIPOTHO3YBaHHI arpapHux IiH. 3okpema, monaeni LSTM no3BonsioTh aHami3yBaTH
3HAYHI MACHBHU ICTOPUYHHUX JAHUX Ta BUSBIATH CKJIQJHI 3aKOHOMIPHOCTI 3MIHH IiH
HaBITh B YMOBAX KPU30BHX SIBHIL 1 BUCOKOI PUHKOBO1 BOJIATWIILHOCTI [1].

Jpyrum eranom ympasJliHHS LIHOBUMH PHU3UKAMHU € 1eHTHdiKkawis (HaKkTopiB Ta
JDKepen iX BUHUKHEHHS. [ arpapHOTO pUHKY KIIFOUOBUMH YMHHUKAMHU I[IHOBOT
BOJIATWJIBHOCTI BUCTYMAOTh KOJIMBAHHS CBITOBOIO MOMMTY Ta MPOIO3MIIii, BaTIOTHI
PU3HMKH, 3MIHM BapTOCTI €HEPropecypciB, JIOTICTHYHI OOMEXKEHHS, T'€OMOIITHYHI
YMHHUKU Ta KPU30BI SIBUIIA Y CBITOBIM €KOHOMILIl. B yMOBax BOEHHOIO CTaHy pU3UKU
arpo0i3Hecy J0JAaTKOBO MOCHJIIOIOTHCS 4Yepe3 MOPYIICHHS JIOTICTUYHUX JIAHIIOTIB,
HECTaOIBHICTh 30BHIINTHIX PUHKIB Ta BUCOKUM PIBEHh HEBU3HAYEHOCTI [2].

Inentudikaimiss pu3HKiB, IO BU3HAYAIOTH I[IHOBI KOJMBAaHHA HA MPOAYKIIIIO
CUTbCHKOTOCTIOZIAPCHKUX ~ TOBAPOBUPOOHUKIB Yy  Oynb-sKili  KpaiHi, TMOBHHHA
BpaxoByBaTH (PAKTOPH MaKpOEKOHOMIYHOTO cepeoBulna. [ Ykpainu 1ie nutaHHs €
OCOOJIMBO aKTyaJbHUM, aJKE IIJIBUIIEHI MAKPOCKOHOMIYHI PU3UKH CIPUIHHIINA
3HIDKCHHSI BUPOOHUIITBA arporponaykmii y 2025 p. mopiBHsHOo 3 2024 p.,
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crocTepiranocs ckopodeHHs morofiis’ s BPX 1, ik Haci0K, 3MEHIIIEHHS BUPOOHUIITBA
Moyioka. JlomaTkoBO — cHTyallisl — YCKJIAQJHIOBaJlacs  HEOOXIAHICTIO  pesloKarlii
HIIIPUEMCTB CIIBCHKOTO T'OCHOJApPCTBA 3 MPUQPPOHTOBUX 1 (PPOHTOBUX TEPUTOPIH,
MOPYIICHHSM JIOTICTUKHY Ta 3HWKEHHSIM PiBHS MIPOJI0BOJIbYUOT Oe3neku. OkpeMy Ipymny
YUHHUKIB Cc(opMyBaiM TEPENoOHM Jisi HAJaroJKEHHS €KCIOPTY, cepel SKHUX:
MDKHApOIHUHN MTPOTEKIIIOHI3M 1 3MiHA IIJIAX1B MOocTavyaHHs [3].

TpeTiM eTanom npoliecy yrnpapiiHHS [IHOBUMH PU3UKAMHM € OIlIHKAa HMOBIPHOCTI
BUHUKHEHHS PU3UKIB Ta MacITabiB MOXIMBUX BTpat. Ha 1iboMy ertari 3/11iCHIOEThCS
aHaJli3 piBHA BOJIATWIBHOCTI PUHKY, BU3HAYCHHS YYTIUBOCTI MiJIPUEMCTBA J0 3MiH
PUHKOBOi KOH IOHKTYpPH Ta OI[iHKa MOTEHIIMHOTO BIUIMBY PHU3UKIB Ha (hiHAHCOBI
pe3ynbTaTd JiSUTbHOCTI. JJIi 1IbOTO BHKOPUCTOBYIOTHCSI METOJU CTAaTHCTUYHOTO
aHai3y, CLICHAPHOT'O OLIIHIOBAHHS Ta MOJEIIOBAHHS pUHKOBHUX CUTYyaIliil [4].

YerBepTUM €TarioM YIpaBIiHHS LIHOBUMHU pU3UKaMU € BHOIp 1 3aCTOCYBaHHS
IHCTpYMEHTIB iX MiHIMI3anli. CaMe Ha LbOMYy eTami (OpPMYeETbCS MPAKTHYHUN
MEXaHI3M 3aXHUCTy CUIbCHKOTOCIOIAPCHKUX TOBApPOBUPOOHUKIB BiJI HETATUBHOIO
BIUIMBY I[IHOBOI BOJIATUJILHOCTI, IO J03BOJISIE€ 3a0€3MEUUTH CTaOIIBHICTD JIOXO/IIB,
IJIBUIIMTH MPOTHO30BaHICTh T'OCHOJAPCHKO1 MISUIBHOCTI Ta 3MIITHUTH (h1HAHCOBY
CTIHKICTH MiAIPUEMCTB.

Cepen KJIIOYOBHUX IHCTPYMEHTIB MiHIMI3allli PU3UKIB BAPTO BUOKPEMUTH Oip»kKOB1
JepUBaTUBU, 30KpeMa ¢’rouepcHi, (GopBapHI Ta OIIIOHHI KOHTPAaKTH, BaJIOTHI
CBOIIY, TOBapHI JICPUBATHBYU HAa EHEPIOHOCI1, TOTOJIH1 IEPUBATUBH, a TAKOK MEXAHI3MHU
MIKHApOJIHOTO O1p’KOBOTO XEIKyBaHHs. BaXJMBY poJib BIAIrParOTh 1HCTPYMEHTH
CTpaxyBaHHA Ta TapaHTYBaHHSA, CEpeA SKUX: arpoCTpaxyBaHHSA, CTpaxyBaHHS
JIOTICTUYHUX PHU3UKIB, CTpaXxyBaHHS 30BHIIIHBOTOPTrOBEIBHUX ONEpAlliil, Aep>KaBHI
rapaHTii, rapaHTyBaHHS €KCIOPTHUX KOHTPAKTIB Ta Oip>koBHX yrol. Okpeme Mmicie
3aiiMaloTh €JEKTPOHHI arpapHi pO3MUCKH, CKJIAJAChKlI CBIIOUTBA, (DaKTOPUHT,
KJIIPUHTOBI MEXaH13MH, TOProBesibHE (DIHAHCYBaHHS Ta UU(POBI cCUCTEMHU O1p>KOBOI
aHamiTukd. EQexTuBHICTh CTpaxyBaHHS PU3HMKIB CYTTEBO 3pPOCTA€ 3a YMOB HOTO
iHTerpamii y cucreMy JepiKaBHOI MIATPUMKHA. BakiauBy poiib y IIbOMY TIpolieci
BIJIIrParOTh JIEpP>KaBHI TapaHTii, siKi 3a0€3MevyroTh JOJIaTKOBHM piBeHb (DIHAHCOBOI
0e3MeKky Mpu BUKOHAHHI €KCTIOPTHUX KOHTPAKTIB Ta OIp>KOBUX YTOJl, CTUMYJIIOIOUU
arpoBUPOOHUKIB aKTUBHIIIIE BAKOPUCTOBYBATH MEXaHI13MHU OPTraHi30BaHOTO TOBAPHOTO
pHUHKY [5].

[’sTim  eTtamoM  ympaBiiHHS [IHOBUMH PU3MKAaMH BHCTyHae€ KOHTPOJIb
e(DEeKTUBHOCTI pealli30BaHUX 3aXOJIB Ta aJanTallii CUCTEeMH YMPABIIHHSA 10 3MiH
pUHKOBOrO cepenoBuma. Ha 1pomMy eTami  OLIHIOETBCS  Pe3yJIbTaTUBHICTD
3aCTOCOBAaHMX MEXaHI3MIB XEIKyBaHHA, CTpaxyBaHHSA Ta (PIHAHCOBOTO 3aXHCTy, a
TaKOK BU3HAYAETHCS HEOOXITHICTh KOPUTYBAHHS IHCTPYMEHTIB PU3UK-MEHEI)KMEHTY .
BoaHouac KOHTpOIIb 32 YIPaBIIHHSAM PU3UKAMU B arpapHOMY CEKTOp1 MOBUHEH OyTH
CKJIQJIOBOIO JIEPXKABHO1 MOJIITUKU PO3BUTKY CIIILCHKOTO TOCTIOIAPCTBA, OCKIIBKU caMe
JIEp’)KaBHE PEryJIIOBaHHS, MIATPUMKA arpocTpaxyBaHHS Ta PO3BHUTOK OIpPKOBOi
iHbpacTpykTypu (HOpPMYIOTH TEPEAyMOBU [JIsi CTAOUIHPHOCTI arpapHOrO PUHKY Ta
MIBUIIEHHS HOTO KOHKYPEHTOCTIPOMOKHOCTI [6].
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3a cy4acHHX YMOB PO3BHTOK OpPraHi30BaHOTO TOBAapHOTO PHUHKY, HU(PPOBUX
maThopM Ta CHUCTeM OIp)KOBOI aHAJITUKH IOCTYNOBO TpaHCHOPMYE MIAXOIU 0
yIPAaBJIIHHS [[IHOBUMHU PU3UKAMHU B arpapHOMY CEKTOP1. YTIPABIIHHS PU3UKaMU JeAali
Olnbllle MEepexXOJUTh BiJ] CUTYaTHBHOTO pearyBaHHS Ha KOJIMBAaHHS PHUHKY 0
IIPEBEHTUBHO1 MOJIEII, 1110 0a3y€ThCS Ha MPOTHO3YBaHHI, IM(POBOMY MOHITOPHHTY Ta
BUKOPHUCTaHHI IHCTPYMEHTIB (hiHAHCOBOTO XeIXKyBaHHsI. L{e cTBOprO€ nmeperyMoBHU IS
MIIBUINCHHS  CTIAKOCTI  arpapHoOro BUpPOOHUIITBA Ta (HOPMYBaHHS  OUIBII
IIPOTHO30BaHOT'O PUHKOBOTO cepenoBuia [7].

Otxe, e(deKTHBHE YIpPaBIIHHA IIHOBUMU pPHU3MKAMHU BHUCTYIAE BaXKIMUBOIO
nepeyMoBOi0 3abe3neueHHsT (IHaHCOBOI CTIMKOCTI Ta KOHKYpPEHTOCIPOMOXHOCTI
CLIbCHKOTOCTIOAAPCHKUX  TOBAapOBUPOOHWKIB B  YKpaiHi. BcranoBneno, 110
PE3YIABTATUBHICTh LILOTO MPOLECY 3HAYHOK MIPOI0 3aJIEKUThH BiJ PIBHA PO3BUTKY
OpraHi30BaHOTO TOBAapHOIO PHUHKY, BHUKOPHCTaHHS 1HCTPYMEHTIB OI1p>KOBOIO
XEIDKYBaHHS, CTpaxyBaHHS, JAEpKaBHOI MIATPUMKH Ta Cy4YacHUX LU(PPOBUX
TeXHOJOrii. B morouHux peanisix caMe KOMIJIEKCHUM MIIXiA 0 MPOTHO3YBAaHHS,
OIIHKM, MIHIMI3aIlli Ta KOHTPOJIIO PU3UKIB CTBOPIOE MEPEAYMOBHU JJIs M1BUIECHHS
CTaOUIBHOCTI arpapHOro CEKTOpYy Ta MOro ajamrailii 10 rI00aIbHUX €KOHOMIYHUX 1
BOEHHUX BUKIIUKIB.
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3ABE3IEUYEHHS KOHKYPEHTOCIIPOMOXHOCTI
MOPCBHKOI TPAHCITIOPTHOI IH®OPACTPYKTYPH
YKPATHHA

SABopcbka AHacracis ®@exopiBHa

K.€.H., TOIIEHT Kadepu eKOHOMIYHOI Teopii

Ta MIANPUEMHHIITBA HA MOPCHKOMY TPaHCHIOPTI
HamionansHoro yHiBepcutety «Omecbka MOPChKa aKkaaeMisny

B yMoBax chOroieHHs, MOpPChbKa TPAaHCIOPTHA 1HPPACTPYKTypa € CTPATETIYHOIO
CKJIQZIOBOI0 E€KOHOMIKM YKpaiHM, OCKUIbKM 3a0e3Meuye 30BHIIIHbOTOPIOBEIbHI
3B’SI3KM, PO3BUTOK TPAH3UTHOIO IOTEHIIATy Ta IHTErpalilo JepKaBU Y CBITOBY
JOTICTUYHY cucTemMy. B ymoBax mmobanbHOT KOHKYpEHIlli, BIICHKOBUX BHUKJIMKIB Ta
3MIH ~ MDKHapOAHMX  TPAHCMOPTHUX  MapUIPYTiB  TUTAHHSA  I1JIBUILECHHS
KOHKYPEHTOCITPOMOXKHOCTI MOPCBHKHX TIOPTIB 1 TPAHCIOPTHOI 1HGPACTPYKTypHU
HaOyBa€e OCOOJIMBOTO 3HAYEHHs, OCOOMMBO SIKIIO HJAe MoOBa Mpo 3a0e3MEUeHHs
KOHKYPEHTOCIIPOMOXHOCTI IepKaBH. YKpaiHa Ma€ 3HAYHUM MOTEHIiaJ JIJIs yCIIIIHOTO
PO3BUTKY CBO€i TPaHCHOPTHOI 1H(QPACTPYKTYpH, OCKUIBKM BOHa  BOJIOJIE
BIIMOBITHUMH MOXJIMBOCTSAMHM Ta pecypcamu [1].

[onoBHUM  cTae  [OCATHEHHS  KOHKYPEHTHOTO  CTaHy  TPaHCIOPTHOI
1H(ppacTpyKTypu Ta BUPOOJIECHHS CTpaTerii 30a1aHCOBaHOT IHBECTUIIIIHOT JISITBHOCTI.
3 ypaxyBaHHS LHMX OOMEXEHb HEOOXIJHO 31 CKJIAJHOTO KOMIUIEKCY NMHTaHb yBary
30CepeuTH Ha MNpobdieMax, 3aKOHOMIPHOCTSX, (akTopax Ta (opmax AOCSITHEHHS
HOPMaJII30BAHMX IMapaMeTpiB PO3BUTKY. TOMY aKTyaJbHICTh 3yMOBJIEHO 3pOCTAaHHSIM
JUHAMIKM PO3BUTKY E€KOHOMIYHHX IIPOLIECIB Ta TOCTIMHUMHU 3MiHAMHU (PaKTOpiB
30BHIIIHBOTO CEPEeOBUIA. 3a0e3MeYeHHsI KOHKYPEHTOCIHPOMOXKHOCTI MOPCHKOI
TPAHCMIOPTHOT 1HPPACTPYKTYPH SBIISE COOOI0 KOMIUIEKCHY CUCTEMY YNPABIIHCHKUX,
(hiHaHCOBUX, IHHOBAIIMHUX, KaJPOBUX Ta THIIMX 3aX0/1B. KOHKYpEHTOCTIPOMOXKHICTh
BUCTyNa€e HEOOXiHOIO YMOBOIO  e(ekTUBHOrO (YHKIIOHYBaHHS  MOPCHKOI
TPAHCIOPTHOT 1HQPACTPYKTYpH, SKYy BHU3HAYAa€ CYYaCHUN PUHOK TPAaHCIOPTHUX
MOCIHYT.

Ha  cporopdimmHiii  MOMEHT /O OCHOBHUX TMpoOieM  3a0e3neyeHHs
KOHKYPEHTOCITPOMOXKHOCTI  MOPCBKOi  TPAaHCIOPTHOI  1H(GPACTPYKTypH YKpaiHu
BIJIHOCUTBCS : HEAOCTAaTHIM PIBEHb 1HBECTHIIH Yy MOJEpHi3aliio 1HPPaCTPYyKTypH;
¢i3uuHe Ta MOpaJIbHE 3HOILIECHHS MOPTOBUX MOTYKHOCTEH; HEJOCKOHAIICTh
HOPMAaTUBHO-IIPABOBOI 0a3u; HU3bKUN piBeHb IU(POBI3allii JOTICTUYHUX MPOILIECIB;
0e3MeKOoBl pU3UKH, TIOB’SI3aH1 3 BIMCHKOBOIO arpeci€ro; KOHKYpEHIlisi 3 OOKy MOpTIB
CYCIAHIX JIeprKaB.

Jlo moyarky moOBHOMAcCIITAOHOI BIWHM MOPCHKI TOPTH YKpaiHu 3a0e3nedyBayiu
3HAYHY YaCTHUHY €KCIIOPTHO-IMIIOPTHHUX omepailiit aepxkasu. Y 2021 porri 3araibHHIMA
BAaHTAXX000IT MOPCHKUX MOPTIB mnepeBuiiryBaB 150 mMiaH ToHH. OCHOBY EKCHOPTY
CTAHOBWJIM arpapHa MPOAYKIlis, MEeTalypriiHa MpOAYKIlis Ta pyaa. 3a MUHYIUN PIK
3araJbHUN OOCST TIEPEBAJIKM BAHTAXKIB Y MOPCHKMX Ta PIYKOBUX TOpTax YKpaiHU
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OIiHIOBaBCS TNpUOMM3HO y 60—70 MJIH TOHH, IO CTAaHOBHTH ONM3BKO S55-60%
OKa3HUKIB JoBoeHHOTO 2021 poky. HalOiabIy yacTKy BaHTaXiB (POPMYIOTh 3€pHOBI
KyJAbTYpH, OJIMHI Ta MNPOAYyKTU iX mepepoOku. BomHouac cyTTeBO 3pocia poiib
JlyHalCbKOTO MOPTOBOTO KJIACTEPA, SIKUM CTaB BAaXJIMBUM €JIEMEHTOM 3a0€3MeUeHHS
€KCIIOPTHOT JIOTICTUKH. [2].

EdexTuBHE QyHKIIIOHYBaHHS MOPCBHKOI TPAHCIOPTHOI 1HPPACTPYKTYPH TTOBUHHO
3a0e31euyBaTHCS 3a JIOTIOMOTOI0 peati3allii OCHOBHUX HaIpsMIB:

- MogepHizaiist mopToBoi iHGpacTpykTypu. HeoOxiTHUM € OHOBIIEHHS MPUYATIB,
MEPEBAHTAXYBAJIBHOT TEXHIKM, TPAHCHOPTHUX MIAXOMAIB Ta CKIAJCHKUX KOMILJICKCIB
BIJITOBITHO 10 MD>KHAPOAHUX CTAHIAPTIB;

- -Po3BUTOK MynpTHMOAANBHUX MEepeBe3eHb. EQexkTuBHA 1HTErpallisi MOPCHKOTO,
3QJII3HUYHOTO, AaBTOMOOUIBHOTO Ta PIYKOBOTO TPAHCHOPTY CHPUATHME CKOPOUYEHHIO
JIOTICTUYHUX BUTPAT 1 MIJBUIIEHHIO IIBUKOCTI IIEPEBE3ECHb;

- Iudposizawig Ta aBToMaTH3aIlls IOPTOBUX MPOLIECIB. BripoBamkeHHs cydacHUX
iH(hOpMaIIITHUX CHCTEM, €JIEKTPOHHOTO JOKYMEHTOOOIry Ta TEXHOJIOTIH YIpaBIiHHS
BaHTA)KOIOTOKAMU 3a0€3MEeYUTh MiABUIICHHS €(DEKTUBHOCTI POOOTH MOPTIB;

- 3asydyeHHd 1HBECTULIN Ta JAepKaBHO-IIPUBATHE MAPTHEPCTBO. BaxxnuBum
(GakTopoM € CTBOPEHHS CIPHUSATIMBOIO I1HBECTULIMHOIO KJIIMary, pPO3BUTOK
KOHIIECIHHUX MEXaHI3MIB Ta MI>)KHAPOHOTO CITIBPOOITHUIITBA;

- IligBumenHs piBHA Oe3mekn Ta CTiMKoCTi 1HGpacTpykTypu. OcoOauBoro
3HaYeHHs1 HaOyBae 3a0€3MEYEHHs] 3aXHUCTy TMOPTOBUX OO0’€KTIB, BIJHOBIICHHS
MOIIKO/KEHOT 1H(PACTPYKTYypH Ta ajanTauis 10 KpU30BUX YMOB;

- Ekosnorizanisi MOPCHKOTO TpaHCHOPTY. BUKOpUCTaHHS €KOJOTIYHO Oe3neyHux
TEXHOJIOTIA 1 JOTPUMAHHSA MDKHAPOAHUX EKOJIOTIYHMX CTaHAApTIB CIPUATHME
MiBUIICHHIO KOHKYPEHTHHUX MepeBar yKpaiHChKUX TOPTIB;

3abe3neyeHHS KOHKYPEHTOCIIPOMOXHOCTI MOPCBHKOT TPaAHCIIOPTHOI
iH(ppacTpykTypy VYKpaiHM noTpedye KOMILIEKCHOTO TMIAXOAY, IO TO€EAHYE
MOJIEpHI3aIlil0 MOPTIB, UPPOBY TpaHCPOpPMAIlit0, PO3BUTOK JIOTICTUKH, 3aTyUEHHS
1HBECTHIIIM Ta MABUIICHHS Oe3reku. Peami3aliis nux 3aXomiB CIPUATAME 3MIITHEHHIO
Mo3uIlii YKpaiHu Ha MIKHAPOAHOMY TPAHCIOPTHOMY PHHKY, 30UIBIIEHHIO OOCATIB
MepeBE3eHb Ta EKOHOMIYHOMY PO3BHUTKY JiepkaBu [3].
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The current stage of higher education development is characterized by the
transition from the local use of digital tools to the systematic inclusion of artificial
intelligence (Al) in educational, communicative, research and management activities.
Formation of a holistic system of competencies allows not only to use Al, but also to
critically understand its capabilities, limitations, risks and consequences for education,
science and society. The transition from basic Al literacy to a broader competency
model is of particular importance. While at the initial level the focus was mainly on
familiarization with technology and its tools, modern frameworks emphasize the need
to integrate Al knowledge, ethical guidelines, practical skills, critical judgment and
responsible behavior into a single system [1, 2].

The highest level, creation, is associated with the transition from using ready-made
solutions to more active participation in the formation or adaptation of Al systems. In
a pedagogical sense, this may mean designing one’s own Al usage scenarios,
customizing datasets, participating in open-source work, constructing problem-solving
models, or at least consciously designing the interaction between the user, data, and
system. In the UNESCO framework, this level is directly related to Al system design,
which indicates the importance of not only using the technology, but also
understanding its architecture, construction logic, and improvement possibilities [3, 4].

This is especially important for higher education, as university training should
focus not only on digital adaptation, but also on developing the ability to create new
solutions. That is why it is important to include elements of system design thinking in
the structure of digital competence [5, 6]. This is about the ability to outline the
boundaries of the problem, determine which tasks are appropriate to transfer to Al,
what data is needed for this, what risks the system may create and how it should be
improved in an iterative manner.

This approach moves interaction with technology from the level of consumption to
the level of meaningful design. The 21st century requires students who not only possess
knowledge but also critical thinking [6], the ability to collaborate, proactivity and
problem-solving skills.

Thus, we consider the analysis of the options available today, the choice of an
individual trajectory for adequate steps and the pace of achieving the goal.
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An Al language assistant is a computer program that can understand what you write
or say, and respond in a natural, human-like way. When discussing Al in language
learning, the immediate association is often Large Language Models (LLMs) like
ChatGPT or Claude, which can explain grammar, contextualize translations, and
simulate real-life dialogues such as job interviews or ordering at a restaurant. However,
Al's application i1s much broader, operating seamlessly within everyday tools.
Platforms like YouTube or Netflix generate automatic subtitles or create their own,
Language Reactor provides dual-subtitles and instant translations, and applications like
Elsa Speak use advanced speech recognition to analyze and correct specific
pronunciation sounds. Even Zoom and Google Meet have Al real-time subtitles, and
tools like Grammarly check not just spelling but writing style and tone using Al
technologies.

A highly practical advantage of this Al ecosystem is its cost-effectiveness.
Traditional tutoring platforms often charge between $15 and $50 for a single 50-minute
lesson. To maintain visible progress, learners typically spend $60 to $100 monthly for
very limited practice time. In stark contrast, a premium LLM subscription costs
approximately $20 per month for unlimited, round-the-clock practice, while tools like
Language Reactor offer powerful features entirely for free. This shifts language
acquisition from being an expensive privilege to a universally accessible resource.

Furthermore, Al empowers learners with technical inclinations to design their own
educational infrastructure. Instead of relying solely on pre-packaged apps, students can
"vibecode" custom tracking applications or engineer dedicated Telegram bots to
manage daily practice, correct homework, and track progress over time.

Despite these profound advantages, it is critical to recognize Al's limitations. Al
can generate inaccurate or unnatural explanations, particularly regarding modern slang
or regional idioms. More importantly, it cannot fully replicate the cultural nuances,
unpredictable reactions, and human connection inherent in speaking with a native
speaker. The greatest risk remains over-reliance - using Al to bypass independent
thought rather than as a collaborative partner.

Personal experience utilizing Al to study French over a three-month period
underscores its efficacy. While traditional lessons resulted in slow progress, integrating
tools like Claude for generating structured weekly schedules, ChatGPT for validating
the natural flow of sentences, and DeepL for contextual vocabulary significantly
accelerated skill acquisition and personal confidence. For optimal results, learners
should maintain consistency - even 15 minutes daily, like in my case, assign specific
roles to the Al for realistic practice, and combine these digital sessions with real-world
content. With Al, I began practicing every day through short conversations, grammar
explanations, and vocabulary exercises. I also use tools like DeeplL and ChatGPT to
check if my sentences sound natural.

Looking forward, the integration of real-time voice Al tutors, fully adaptive
learning paths, and immersive AR/VR environments will continue to radically
transform educational methodologies [7]. However, the most effective approach to
language mastery remains a hybrid model: leveraging Al for efficient, personalized
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daily practice, while engaging with human tutors to develop genuine cultural
understanding and real-world communication skills.
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Abstract. The article presents the results of a diagnostic study aimed at assessing
the development of artistic-expressive thinking in piano training among students of
higher arts and pedagogical education. The phenomenon under study is artistic-
expressive thinking, examined through four components: figurative-modelling,
reinterpretative-associative, energetic-communicative and reflective-representational.
On this basis, four diagnostic criteria were defined: emotional-dramatic,
imagological-multimodal, empathic-narrative and anticipatory-metacognitive. The
corresponding indicators assessed students’ perception of the emotional-dramatic
content of a musical work, activation of artistic and imagery associations, creation of
an empathic artistic narrative, metacognitive regulation of interpretative decisions and
embodiment of the artistic image through concrete performance means. The diagnostic
procedure included questionnaires, expert assessment, multimodal diagnosis,
associative mapping, self-assessment and narrative tasks. Four levels of development
were identified: intuitive-fragmentary, associative-emergent, conceptual-imaginative
and integrative-creative. The results showed that the main difficulties concerned the
transition from internal artistic representation to precise interpretative and
performance realisation.

Piano training for students pursuing higher pedagogical education in the arts aims
to develop their ability to present a musical work expressively, evoke an emotional and
empathic response in listeners, and encourage their active involvement in musical and
creative activity. These objective foregrounds the pedagogical task of ensuring
appropriate training for student musicians. In particular, such training should develop
students’ ability to mentally apprehend and comprehend the artistic-imagery
conception of a piece and to embody this conception expressively in performance
(bimoBa & Illyxy, 2025; PeGpona, 2023).

To support this orientation, the phenomenon of artistic-expressive thinking among
students of higher arts and music education was investigated. It was established that
this type of thinking constitutes a multidimensional, integrated construct arising from
the interaction of an individual’s emotional and cognitive processes. It provides an
emotional-imagery, associative-metaphorical, and reflective-evaluative
reinterpretation of the semantics of a musical work and is realised through the
integration of polymodal and polyartistic practices in the process of artistic-verbal and
musical-performative representation. Four main components were identified within the
structure of this construct: figurative-modelling, reinterpretative-associative,
energetic-communicative, and reflective-representational (By [Oiitoe, 2025).
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To assess the development of artistic-expressive thinking among students of higher
arts and pedagogical education, a diagnostic framework was developed on the basis of
the structure outlined above and the corresponding criteria. The emotional-dramatic
criterion was selected to assess the figurative-modelling component. Its indicators
included the extent to which students are able to perceive a musical work as a coherent
emotional-dramatic image, as well as the degree to which they are able to purposefully
activate emotional-imagery associations in order to guide interpretative decisions.

The emotional-dramatic image is understood here as a complex of representations
of the artistic events of a musical work, together with the endeavour to comprehend
these events and embody them in interpretation. This process is regarded as one of the
foundations of artistic-expressive thinking. In this context, the ability to purposefully
activate images and associations in order to embody the artistic and emotional scenario
of the work is assessed by determining students’ ability:

— to associate a specific fragment with a particular image, emotional connotation,
or metaphorical nuance, and to justify the relevance of this association through the
corresponding semantic features of the fragment;

— to embody a mental image in specific interpretative choices by transforming
dynamics, phrasing, articulation, tempo, touch, pedalling, timbre, and related means of
expression;

— to realise the stated expressive transformations in performance in an audibly
evident manner;

— to adjust the initial conception of the artistic image or association if the resulting
sound does not correspond to the interpretative intention (Woody, 2006).

To assess the development of the reinterpretative-associative component, the
imagological-multimodal criterion was selected. Its indicators were defined as the level
of students’ ability to purposefully activate, verbalise, and mentally visualise artistic,
polyartistic, and extra-artistic representations during the expressive reinterpretation of
a musical work, as well as the level of their ability to carry out an in-depth and critical
re-evaluation of a previously formed image of the work through the activation of new
emotional and professional-performance associations.

In substantiating this criterion, it was noted that the cultural context in the musical-
interpretative process appears as an image mediated by the composer’s creative
consciousness. Accordingly, the performer interacts with a mediated figurative
construct, which is then reinterpreted through the performer’s own system of
associations, thereby actualising an imagological perspective (Ilymypc, 2020; Psoyxa,
2016). In addition to the cultural context and the associated extra-artistic associations,
the conception of the artistic image of a musical work integrates mental representations
belonging to different perceptual modalities. This requires multimodal diagnosis
through the objectification of mental representations by means of verbalisation,
visualisation, plastic intonation, and associative mapping.

Thus, the imagological-multimodal criterion is aimed at diagnosing students’
ability to recognise, verbalise, visualise, and critically review figurative constructs,
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taking into account the specific functioning of cultural-contextual associations in the
process of expressive reinterpretation of a work.

The empathic-narrative criterion was identified as central to assessing the
development of the energetic-communicative component. The indicators of this
criterion were defined as the extent to which the performance is able to evoke a reaction
of emotional empathy in the listener through the purposeful activation of artistic-
expressive thinking during piano performance, and the degree of students’ ability to
verbalise the imagery palette, historical context, and stylistic features of the musical
work within an artistic narrative adapted to the characteristics of students’ emotional
perception.

The choice of this criterion is determined by the orientation of the energetic-
communicative component toward the transmission of the expressive intensity of the
musical image to listeners and the establishment of an emotional and psychological
connection with them during performance interpretation. It was taken into account that
the phenomenon of “energy exchange” during musical performance metaphorically
denotes a complex process in which the expressiveness of performance enables the
listener to experience an artistic-emotional state analogous to that experienced by the
performer. Accordingly, the presence of an empathic response on the part of the listener
may be considered a significant manifestation of this component, especially since such
a response may arise in relation to musical expressiveness in a way comparable to
responses to human emotions (Egermann & McAdams, 2013).

It 1s also important to ensure an empathic response to musical expressiveness
among students in the process of music education (Manamescbka, 2017). This
determines the fundamental orientation of pedagogical interpretation toward revealing
the artistic and expressive content of a work, particularly in its connection with
interpretative choices. This ability manifests itself through specific indicators: the
ability to select means of verbal explication of the expressiveness of the artistic image
of a musical work in relation to stylistic features, cultural-historical context, and
performance actions, as well as the ability to use a communicative format that ensures
students’ emotional engagement, sustained interest, and motivation to learn. An
appropriate methodological basis is provided here by narrativity, understood as the
presentation of information about the work in the form of a sequence of meanings that
integrates cultural context, the characteristics and interaction of images, and the logic
of their development into a coherent artistic narrative.

The anticipatory-metacognitive criterion was selected to assess the reflective-
representational component. Its indicators were defined as the level of students’ ability
to consciously represent the artistic-imagery aspects of a work through performance on
the basis of metacognitive self-regulation, their understanding of interpretative tasks
and criteria for high-quality realisation, and the extent of their ability to generate
interpretative strategies in the context of the performative embodiment of an artistic
image on the basis of anticipatory reflection.

In selecting this criterion, it was taken into account that anticipatory reflection is a
cognitive process aimed at achieving a desired result on the basis of conclusions drawn
from reflection on and during action (Conway, 2001). Applied to the process of
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reinterpreting a musical work, this means that reflection is largely directed toward
identifying artistically expressive means of creating or improving a performance
interpretation on the basis of existing experience gained through reflection after and
during performance. Reflection is therefore cyclical in nature: conclusions drawn from
reflective analysis form the basis for planning subsequent actions, which are again
subjected to reflection, thereby ensuring its metacognitive function. In musical
performance, this metacognitive function is linked to the ability to plan, control, and
evaluate interpretation, while reflection functions as a practical method of such
regulation. It makes it possible to analyse the artistic conception, observe discrepancies
between intention and result, identify their causes, and develop strategies for
improvement.

Based on this set of criteria, a diagnostic assessment was conducted using
questionnaire-based methods, including the “Diagnosis of emotional-dramatic
perception of a musical work and activation of imagery associations” questionnaire,
expert assessment, multimodal diagnosis of mental representations of artistic images,
and a series of diagnostic tasks such as associative mapping, self-assessment, and the
creation of an artistic narrative.

The diagnostic assessment made it possible to identify four main levels of
development of artistic-expressive thinking among students of higher arts and
pedagogical education: intuitive-fragmentary (low), associative-emergent (medium),
conceptual-imaginative (sufficient), and integrative-creative (high). The diagnostic
results also revealed that the most frequent difficulties arise during the transition from
internal representation to performance. Some students were able to describe a rather
rich emotional image and then suggest only general means of expression: to play more
softly, more intensely, more slowly, or with greater feeling. Such responses indicated
that the image existed, while its translation into specific performance parameters
remained insufficient.

Other students demonstrated a correct understanding of musical dramaturgy,
although they made limited use of figurative associations. Their performance could
therefore be structured and relatively coherent, while lacking vivid artistic imagery.
Conversely, some students generated a multitude of images, although this diversity did
not always lead to an authentic embodiment of artistic form and style, since the images
were insufficiently linked to form, phrasing, rhythm, articulation, texture, and other
structural or performance parameters. At the same time, experts identified a high level
of artistic-expressive thinking when students were able to link the artistic and
emotional content of the work, their own mental representations formed through
analysis of the artistic image, and specific means of performance such as dynamics,
phrasing, agogics, timbre, touch, and pedalling.

Overall, the experiment confirmed the relevance of the diagnostic framework due
to its correspondence with the component structure of artistic-expressive thinking
among students of higher arts and pedagogical education. The focus on the developed
criteria made it possible to observe the internal mechanisms of interpretation and to
better understand the difficulties students face when moving from artistic conception
to musical realisation. The application of this diagnostic tool enabled a more accurate
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assessment of the development of expressive interpretation skills and highlighted the
need to work simultaneously on emotional-dramatic perception of a piece, the
construction of artistic-imagery representations, reflection on expressive solutions, and
their realisation in musical performance.

Thus, the experiment confirmed the importance of orienting piano training for
students of higher arts and pedagogical education toward the development of artistic-
expressive thinking, since this type of training supports their ability to create a
conscious, creative, and artistically grounded interpretation of a musical work.
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IHOKA3HUKU BITHOBJIEHHA MALIICHTIB 3
TPABMATHYHUM KOMIPECIMHUM NEPEJIOM
XPEBTA

boposcbkuit bopuc MuxainioBu4
3n00yBaua ocBitu Il MmenuuHoro pakyapTeTy
XapKiBChKHM HAIIOHATLHUNA METUIHUHN YHIBEPCUTET

Becnin Bosiogumup BikTopoBnu

K.MEJI.H, JOIEHT Kadeapr eKCTPEHOI Ta HeB1IKJIATHOI MEAMYHOT TOTIOMOTH,
opTomeii, TPaBMATOOr1i Ta MPOTE3yBaHHS

XapKiBChbKHI HAIIIOHAIbHUNA METUYHUN YHIBEPCUTET

daneeB Ouier I'ennaaiiioBuu

K MEJI.H, IOIEHT Kaeapu eKCTPEeHOT Ta HEBIAKIAAHOI METUYHOT IOTTIOMOTH,
opToMmeii, TPaBMAaTOIOr1i Ta MPOTE3yBaHHS

XapKiBChbKHI HAI[IOHAIbHUNA METUYHUN YHIBEPCUTET

AKTyanbHicTb. TpaBMaTHuHI KOMIIpECIHHI TepesioMu XxpedTa Halexarb J0
MNOIMPEHNUX YIIKOJKEHb OIIOPHO-PYXOBOTO amapary, ikl MOXKyTb CYTTE€BO BIUIMBATU
Ha (GI3UYHMUIA CTaH Ta TMOBCSKIACHHY aKTHBHICTh MAIli€eHTIB. Taki TpaBMU HEPIJIKO
CYNPOBOKYIOThCSI  OOJBLOBUM CHHIPOMOM, TOPYIICHHSIM pPyXoBOi (QyHKIII Ta
NoTpeOyOTh TPHUBAJIOr0 BiAHOBIEHHSA. HalOibll ypa3nvBOIO BBAXKAETHCA 30HA
nepexoay rpyIHOTO BIALTY XpeOTa y MONEpEeKOBUM, OCKIJIBKA caMe Ha Hel MpUnaaae
3HaYHa YaCTHHA OChOBOTO HaBaHTakeHHsA. OcoOIMBe 3HAUYCHHS JIJIs1 BUOOPY TaKTHUKU
JIKYBaHHS MalOTh XapakTep YIIKOIKEHHs, CTYIIHb Aedopmalii XxpeOist Ta HasBHICTb
HEBPOJIOTIYHMX MposABIB. [le 3ymMOBIIO€ HEOOXITHICTh MOJAIBIIOTO BUBYEHHS
0co0IMBOCTEM Mepediry Ta miAXOAIB 0 JIKyBaHHS KOMIPECITHUX MepeoMiB XpeoTa.

MeTta pocaimkeHHsl. J{OCHIWTH TNOKAa3HUKWA BIJIHOBJICHHS IIAIlIEHTIB IIICIIA
TpaBMaTHYHOTO KOMIIPECIITHOTO MepesoMy XpeoTa.

Marepianu Ta metoau. /711 BUKOHaHHS pOOOTH BUKOPUCTAHO aHAI3 KITHIYHUX
HactaHoB MO3 VYkpaiHu, MIXHApPOJHUX PEKOMEHAIliN, HAYyKOBUX CTaTel 13 0a3u
PubMed Ta 1HIMX cy4acHUX JITEpaTypHUX JKEpel, y AKUX PO3TISHYTO JIKyBaHHS 1
MOKAa3HUKU BITHOBJICHHS MAII€HTIB MICIs TPAaBMATHYHUX KOMIIPECIHHUX TEPEIOMIB
xpeoTa.

PesynbTaTtu gociimkeHHsi. Pe3ynbpraTu A0ChHiKeHHs. 3a JaHUMH YKpPaiHCHKOL
HactaHoBU MO3 Ykpainu «llepenomu xpeOTa», KOMIIpECIiiHI MepeIoMH HailyacTilie
BUHUKAIOTh Y 30H1 rpyno-nonepekoBoro nepexony Th10-L2. ¥V miit ginsHii xpeber
3a3Ha€ 3HAYHOTO HABAaHTA)XCHHS, TOMY BOHA € 0COOJIMBO BPa3JIMBOIO TIiJ] 4ac TPaBMHU.
VY HacTaHOBI TaKOX 3a3HAYEHO, 1110 BUOIP JIIKYBaHHS 3aJIEKUTh B1J TOTO, HACKIIBKU
MepesioM € CTablIbHUM. SIKIIO YITKOIKEHA MePEeBaKHO TIEpeTHS YacTHHA TiJia XpeOrs
1 HEMa€ HEBPOJIOTTUHUX MOPYIIEHb, AIlIEHTAa MOKYTh BECTH KOHCEPBATUBHO. SIKIIIO X
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€ HeCTaOUTbHICTh, BUpaXkeHa Aedopmarlisi abo pU3UK ypakeHHSI HEPBOBUX CTPYKTYD,
TO1 BXX€ PO3MJISIIAI0Th MUTaHHS OTIEPATUBHOIO JIIKyBaHHS [1].

VY pexomenpanisx WENS Spine Committee Bka3aHo, 1110 niepesomu Tumis AO A2,
A3 1 A4 moxHa JikyBaTH 0e3 omeparlii, Ko HeMa€e 3Ha4HOI0 KOJIamcy Tijga Xpeori,
BUpPaXEHOro Kio3y, KOMIIpoMeTallii XpeOTOBOro KaHally Ta HEBPOJOTIYHOIO
nedimuty [2, c. 715]. Ilomibny naymky mnoparoTb Nau Ta chiBaBT.. ‘“‘cTaOUIBHI
TpaBMaTUYHI MTEPEIOMHU IPYI0-TIONIEPEKOBOr0 BILTY 6€3 3HauHO1 Achopmallii 4acTo
He OTpeOyIOTh XipypriuHoro BTpy4anss’ [3].

ono BimHoBneHHs micast tpaBMu, WENS Spine Committee 3BepTae yBary He
JUIIIe Ha OOME)KCHHS HAaBaHTAXCHHS, a i HAa paHHIO MoOLTi3arlito naiienTa [2, c. 718].
To6To micis KOPOTKOTO MIAJHOTO PEXHUMY JIOJUHY TOCTYIOBO IOBEPTAIOTH O
PYXOBO1 aKTHBHOCTI, SKIIO 1I€ J103BOJIsi€ ii cTaH. Y nocmikeHHl Park ta Kim Oyio
MOKa3aHo, IO MOAOBKEHHS CYBOPOTO JIXKKOBOTO PEKHUMY 3 OJHOTO JI0 ABOX THXKHIB
HE MOKpalllyBaJIO pe3yibTaT JiKyBaHHA. HaBmaku, y rpymi 3 JIOBIIUM JIKKOBUM
PEKUMOM YacToTa yCKJIaaHeHb Oyia Bumow — 84,8% npotu 57,4% [4]. [lokazHuku
BIJIHOBJICHHSI TICJISI KOMIIPECIMHOTO TepesioMy XpeOTa B PI3HUX JOCTIIHKEHHSIX
OILIHIOIOTH MO-pi3HOMY. OfHI aBTOpU OEpPyTh 3a OCHOBY 3MEHIIECHHS 00JIt0, 1HII —
AKICTh KUTTA, (PYHKI[IOHAJIbHY aKTHBHICTh a00 MOBEpHEHHs 10 poboTu. B orusmi
Madassery 3a3HaueHo, 110 MPUOJM3HO Y JIBOX TPETHUH MAIIEHTIB 13 BepTeOpAIbHUMHU
KOMIIPECIMHUMHU TiepejoMamMu Oulb 3MEHIIYEThCcsl TpoTAroM 4-6 TuxkHIB [5]. YV
MIPOCIEKTUBHOMY JOCHIKEHHI Inose Ta cmiBaBT. HAWOLIbII MOMITHE MOKpaIIEHHS
0O0JII0 Ta SIKOCTI XKUTTS CIIOCTEPIrainy B nepiui 12 THKHIB micis nepeiaomy. Bognouac
npuoJM3HO Yy 25% namieHTiB y BIAJAJICHOMY MEpiojl 3amuuaBcsa Oulb y cnuHi [6].
[Ipore Taki gaHi MOTPIOHO BUKOPUCTOBYBATH OOEPEKHO, OO BOHM 3HAYHOIO MipOIO
CTOCYIOTbCSI BEPTEOpallbHUX TIEPEIOMIB, SIKI YacTO MalTh OCTEONOPOTUYHUM
xapaktep. Jius TpaBMaTMUHHUX TMEpPEIOMIB TIPyO-TONEPEKOBOrO BIAALTy 0€3
VIIKOJKEHHSI CTUHHOTO MO3KY Ba)KJIMBUM TOKAa3HHUKOM € TIOBEpHEHHS 10 mpari. Y
ckominr-orysiai Suijkerbuijk Ta cmiBaBT. 1€ nmokasHuk ctraHoBUB 76-84% [7]. To6TO
BCl MAI[IEHTH TOBHICTIO BIJHOBIIOIOTHCS 0€3 3aJIMIIKOBUX CKapr, aje Taka mnudpa
MOKazye, M0 (PYHKIIIOHATLHUN MTPOTHO3 y OUTBIIOCT] BUMA/IKIB € CIPUSITIMBUM.

Oxpemo Petitt Ta cmiBaBT. y CHCTEMaTHYHOMY OTJISJI aHATI3yBajlu HEYCIHIX
KOHCEPBATUBHOTO  JIIKYBaHHS TpaBMAaTUYHUX BEPTEOpPATIbHUX  KOMIIPECIHUX
nepesioMiB. 3a iXHIMU JAaHUMU, TaKUi pe3yibTaT OyB onucanuil y 17,5% Bumnaakis.
Ieit moka3HUK HE BapTO OTOTOKHIOBATH 3 MOBHOKO BIJICYTHICTIO BITHOBJICHHS, OO BiH
O1JIbI1I€ CTOCYETHCSI HEEPEKTUBHOCTI KOHCEPBATUBHO1 TAKTUKHU, a HE 3aTAJIbBHOTO CTaHy
naiieHTa micis TpaBMH [8].

BucHoBok. TpaBMaTHUYHHUI KOMIPECIMHUI mepenoM XpedTa € YIIKOJKEHHSM,
Ipy SIKOMY TMPOTHO3 3HAYHOI MIPOIO 3aJeXKHUTh BiJ CTaOUIBHICTIO MEpesioMy,
cTyneHeMm aedopmallii Ta HasBHICTIO HEBPOJIOTTYHHUX MOpylieHb. [Ipu crabinbHOMY
TpaBMaTUYHOMY KOMIIpECiiiHOMY mepeniomi xpeOTa 0e3 HEeBpOJIOTTYHOTO AChIUTY
mepeBary 4acTo HaJaloTh TepeBary KOHCEPBATUBHOMY JIKyBaHHIO. 3a JaHUMU
MIpOaHaNTI30BaHUX JIXKepeJ, O1J1b y 3HAUHOT YACTHHHU MAalll€EHTIB 3MEHIIY€ThHCS IPOTATOM
4-6 TWKHIB, a TOBEPHEHHS M0 Tpali TMICIs TPaBMATHUYHUX TEPEJIOMIB TPYJI0-
MOTEPEKOBOr0 BIAAUTy 0€3 YIIKOJKEHHS CHUHHOTO MO3KY CTaHOBUTH 76-84%.
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Boanouac Heycnix KOHCEpBATUBHOTO JIKYBaHHs onucanuil y 17,5% Bumankis, ToMmy
TaKTHKa BEJCHHS TMAaIllEHTa Ma€ 3ajeXaTd BiJ CTaOUIBHOCTI TepeoMy, HasBHOCTI
nedopmMaliii Ta HEBPOJIOTIYHUX TTPOSIBIB.
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BUXOBAHHS YKPAITHCBKOI MEHTAJBHOCTI SIK
3ABJAHHSA IOYATKOBOI MUCTEIIBKOI OCBITH

I'opaienko Anna JleonigiBHa,

3100yBayka CTYIECHS BUIIOI OCBITH «0aKagaBp»
cnemiaiabHocTi 014.13 Cepenns ocBita (My3uyHe MUCTEITBO)
KpuBopi3pKOT0 IepkaBHOTO MIEAArOTIYHOTO YHIBEPCUTETY

M. Kpusuii Pir, Ykpaina

3aKOHOJaBCTBOM Y KpaiHW, HOPMATUBHO-IPABOBOIO 0a3010 3arajibHOI CEpeIHbOL
OCBITH BU3HAY€HA HAIIOHAJIbHA CTPATETisl BAXOBAHHS YYHIBCHKOT MOJIOA1, IPOBITHUM
HaIPSIMOM $KO] € HalllOHAJbHO-NATPIOTUYHE BUXOBaHH:A. Y «KoHIenii HallioHAIbHO-
MaTPIOTUYHOTO BHXOBAHHSI» 3a3HAYEHO, IO OCHOBHOIO METOIO0 IIHOTO HAIPSMY
BUXOBAaHHS € «CTAHOBJICHHS CaMOJOCTaTHbOTO TPOMAJsSHUHA-TIATPIOTa YKpaiHu,
TyMaHICTa 1 IEMOKpaTa, TOTOBOTO J0 BUKOHAHHS TPOMAJSHCHKUX 1 KOHCTUTYLIIHHUX
00OB’sI3KIB, A0 YCHAJKyBaHHsS JYXOBHHMX 1 KYyJbTypHHUX HaA0aHb YKpPaiHCHKOIO
HapoAy, [JOCSTHEHHS BHCOKOI KyJIbTYpHM B3a€MUH, (OpPMYBaHHS AaKTHUBHOI
IpOMa/IIHChKOI TO3MIIII, YTBEPPKEHHS HAIllOHAJIbHOI 1IEHTUYHOCTI TPOMasSH Ha
OCHOBI JYXOBHO-MOpaJbHMX IIIHHOCTEH YKpaiHCHbKOTO Hapoay, HalllOHAIbHOI
caMoOyTHOCTI» [ 2 ].

B yMoBax HecTabUIBHOCTI Cy4acHOrO CBITOBOTO MOPSIKY, POCIACHKOI arpecii
IIPOTH CYBEPEHHOI Jep>KaBH YKpaiHa 1 BUOOPIOBaHHS YKPAiHCBKUM HApOJIOM CBOEI
HE3aJIEKHOCT1 1 cBOOOAN OCOOJIMBO TOCTPO MOCTAE MUTAHHS BUXOBAHHS Y MOJIOAOTO
MOKOJIIHHS, SIKOMY B1A0OYJJOBYBaTH MailOyTHE HAIIO1 Iep>KaBH, CTIMKUX NaTPIOTUYHUX
MEepEeKOHaHb, BIAYYTTS CBO€i HAJIEXKHOCTI JO BEJIMKOTO YKPaiHCBKOTO Hapoy,
IaHOOJIMBE CTaBJIEHHS 0 HOro iCTOPUYHOTO MHUHYJIOTO, KYJIbTYpHOI CHaIIHHH,
MOBH, HaI[lIOHAJIILHUX TPaauIlii Ta 3Bu4aiB. CaMe 3 MOYaTKOBOI HIKOJIU MOYHMHAETHCS
IHTEHCUBHHUI PO3BUTOK JUTHHU SIK OCOOMCTOCTI, 3aKJIaJat0ThC OCHOBH ii pO3yMOBUX,
IHTEJICKTyJIbHUX, MOPATbHO-ETUYHUX IKOCTEH, (POPMYIOTHCS CBITOTJISIIHI Opi€HTAITI],
IPOMA/ISTHChKA TIO3UIIIS, CUCTEMA OCOOMCTICHUX IIIHHOCTEH.

[lutaHHa TATPIOTUYHOTO BUXOBAHHS B YKpaiHi 3aBkAW OyJIO IIEHTPOM YBaru
BUJIATHUX YKPATHCHKUX TIEAAaroriB, HAyKOBIIIB, TPOMAJChKUX [If4IB, CEPENl SIKUX :
Codis Pycosa, I'puropiit Bamenko, Bacuns Cyxomnuncrskuii, Bacuibs Kpemens, [Ban
bex Ta iHmi. Posymiioun maTpioTH3M SK OpraHiuHy €IHICTb MOPaJIbHUX MOYYTTIB,
JIyXOBHOCT1 Ta aKTHUBHOI JiSTILHOCTI OCOOMCTOCTI, BYEHI Pa3oM 3 TUM BKa3ylOTh Ha
cnenuiuHl PUCH NMPOSBY NATPIOTU3MY Yy MOJOIUIMX IIKOJSPIB 1 BIAMOBIAHI 3aBJaHHS
1010 X BUXOBAaHHS. Y KOHTEKCTI 3alUTaHHSA-BIAMOBIAL «XTO s 7» — «S ykpaiHeus/
YKpaiHKa» AITH MOYMHAIOTh PO3YMITH CBOIO HAJIEKHICTH 0 YKPAiHCHKOIO Hapony,
MOCTYNOBO Bi0OyBaeThCs (POPMYBaHHA IXHbOI HAI[IOHAJIBHOI 1IEHTUYHOCTI SIK
«YCBIJJOMJICHHSI OCOOMCTICTIO HAJICKHOCTI /10 MEBHOI HAIlli, IPUHHATTS ii IIHHOCTEH,
TpajaMIIiil, MOBH Ta KyJabTypu» [ 1 ].

B ykpaiHcbkoMy MOBHOMY O0ITY HOPSiJ 3 MOHSATTSAM «HalllOHAJIbHA 1IEHTUYHICTh
OCTaHHIM 4YacOM aKTHBHO BUKOPHUCTOBYETHCS MOHATTS «MEHTAMTET». BiTunm3HsaHMIA
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BueHHU O. CTpakHUH, TOCTIHKYIOYH 0COOMBOCTI YKPaiHCHKOTO MEHTAIITETY, Y CBOIl
npami nume : «MeHTamTeT — MOHATTA, sKe BaXKo 30arHytH. BoHo Maiixke He
IiJAa€ThCs pallioHAIbHOMY TiyMadeHHIo. Lle He 3aranbHONpUNHATI TpaBuiIa 1 3BHYai,
HE Tpajauilii, He MoBa, He cBitoryin. Lle mock Take, 1O BIAUYBA€THCS, alie HE
yCBIIOMITIOEThCS. OJHAK BKIIIOYA€E B ceOe 1 3aralbHONPUNUHATI NpaBujia W 3BHYAi, 1
Tpaauilii, 1 MOBY, 1 cBiTOrISLIY [ 6, ¢. 7 ]. Ha mymKky miBelinapcbkoro BueHoro Kapmia
KOnra, MeHTtamiTeT — 1€ aylia Hapoay, SKa CKJIaJHINIA 3a CTPYKTYpPOIO HIXK aylia
ocobucrocri [ 6, ¢.7 ].

Y 3aranpbHOMY WIMPOKOMY PO3YMIHHI «MEHTAJITET» O3HAYa€ «CBITOTIIAIY,
«CBITOCIIPUMHATTSAY», «HAI[IOHATFHUI XapakTepy. {151 KO’)KHOTO Hapo Iy MEHTAIbHICTD
[[e XapaKTep CBITOCTIPUUHSATTS, CBITOBIAYYTTSA, MPOSB HAIIOHATBHOTO XapakTepy,
HalllOHAJTbHUX pHUC. 3a XapakTepHUMHU O3HAKaMU MEHTAJIbHOCTI BIAPIZHAIOTH
MpEACTABHUKIB OAHIET HALIT BIJ 1HIIOI. SIK CTBEPIKYIOTh BUEH1, O3HAKA MEHTAIBHOCT1
HE YCMAJKOBYIOThCSI TEHETMYHO, BOHH € PE3yJbTaTOM BHUXOBHOTO BIUIMBY TEBHOTO
HAI[IOHAJILHOTO cepeoBulla. MEHTalIbHICTh HA3UBAIOTh «TyXOBHUM KOJOM» HApPOLy.
MIPOSIBU SIKOTO BIJIPI3HSIOTHCS Y PI3HUX HAPO/AIB. MEHTAJIbHICTh YKPAiHCHKOTO HAPOY
XapaKTEpU3y€EThCS] TAKUMHU O3HAKAMMU SIK :

v/ 30CepeKEHICTh Ha BHYTPIIIHBOMY, 0COOMCTICHO-IH /MBI IyalbHOMY CBITOBI;

v/ KOPJIOIEHTPUYHICTD 5K 3aTHICTh «BiUyBaTH CEPLEM», TyHHICTh, MHJIOCEPI,
n00poTa, eMIIaTis;

v/ mepeBara eMOIIHOT0, Yy TTEBOTO Y BHYTPIIIHHOMY CBITOBI HaJI PAIliOHATBHUM,
IHTEIEKTyaJIbHHM;

v’ mpar"enss 10 ocobucroi ceobou [ 6; 7 .

Came 11 pucCH YKpaiHCBKOTO HapoJy 3HAWILIM TJIUOOKE BIIOOpAKEHHS B
YKpaiHChKIN KyJbTypl, HAPOJHO-ITICEHHIN TBOPYOCTI Ta MPOQEeCiiHIA My3HII].

Benude3HuM 1yXOBHUM cKapOOM YKpaiHCHKOTO HApOy € HOTo KyJIbTypa, HapoaHa
MICEHHO-TIOETUYHA TBOPYICTh, sIKa CTBOprOBajacsi HapoaoM Bikamu. Came Yy
(hOJTBKIIOPHUX TBOpAX, MICHIX, Ka3Kax, JereHaaxX, 3BUJasX, TPAAMIIIAX, SKi 3’ IBHIIACS
B JajeKi ICTOPUYHI 4Yach 1 30eperyimcs 10 HAIloro 4acy, 1 3aKOJOBaHI OJIBIYHI
MOPaJIbHO-ETUYHI, JyXOBHI I[IHHOCTI YKPaiHCHKOTO HApOAdy, SK-OT: JIOOOB 0 PiaHOT
3eMITl, BiAaHICTh 1 60poThOa 3a 11 He3alIeKHICTh 1 CBOOOIY; TaHOOJIMBE CTaBJICHHS 110
0aThKIB, CTapIIMX JIOJICH; IMAaHyBaHHSI CBOEI POJIWHU, POJMHHHMX 3B’S3KiB, 3BHYAIB,
TpaauIliii; JOOPO3UWINBICTh, IMUPICTh, YYWHICTh, MUJIOCEPIHICTh; IIPArHEHHS BOJII 1
CBOOO/IH.

HeBunankoBo BigoMul HiMelbKui mnemaror, my3ukaHT Kapn Opd ocHOBY
MY3UYHOTO BUXOBAHHS JITE€d MOJIOALIOTO MIKUIBHOTO BiKYy BOayaB y HIMELbKOMY
IUTSTYOMY (OJIBKIIOPI, IKUM Mepeaae «IyX» HIMEIbKOI Hallli.

BrnuB mmcTenTBa KIAaCHYHOTO, CY4acHOTO, (OJIBKIOPHUX TBOPIB Ha AYXOBHHIA
CBIT JUTUHU B Ipolieci ii OCOOMCTICHOTO 3pOCTAaHHSA W PO3BUTKY € HE3ANEPEeUHUM 1
JOBEICHUM (DAaKTOM B TEOPIi Ta MPaAKTHUIIl MUCTEI[LKOTO BUXOBaHHS. TOMY POJIb YPOKiB
MUCTENTBA y HAIlOHAIbHO-NATPIOTUYHOMY BHXOBaHHI YUYHIB MOYATKOBOI IIKOJH,
dbopMyBaHHI B HHMX XapaKTEpHUX HAIIOHATFHUX PHUC YKPAiHCHKOTO MEHTAITETY
HEMOKJIMBO MEPEeoIiHuTH. baraTomuii pi3sHOKaHPOBUH, PI3HOCTUIIHLOBUI MY3HUUHUN
penepryap € THUM KyJbTYpHUM CKapOboMm, B sKOMy crnenu(iyHuMu 3acobaMu

113



EDUCATION
THE MODERN WORLD AND SCIENTIFIC RESEARCH: CHALLENGES, FORECASTS,
SOLUTIONS

MY3UYHOTO MUCTEITBA 3aKOJOBAaHWW HAI[IOHATBHUN XapaKTep YKpaiHIIB, «IyIia
YKpPaiHCBKOTO Hapoay». YHIKAIbHICTh BIUIMBY MHCTEILKAX TBOPIB Ha JiTel
MOJIOJIIIOTO IIKUIBHOTO BIKY Y TOPIBHSHHI 3 I1HIIMMHU IIKUIbBHUMH TIpeAMeTaMU
MOJISITa€E B TOMY, IO IXHIM 3MICT, B IKOMY aKyMYJIIOETHCSI €MOIIIHHO-I[IHHICHUHN JTOCBIT
[IJIMX TOKOJIHB, 3aCBOIOETHCSI HE uUepe3 ONaHyBaHHS MEBHUX 3HAHb Ta YMIHb, a
[UIIXOM €MOIIIIHOTO MepeXXKUBaHHS, CIIIBIEPEKUBAHHS, CITIBUYTTS TOIIO [ 5 |.

BiTun3HSAHI HayKOBII M1AKPECIIOIOTH 3HAYEHHS KOPJOLIEHTPU3MY SIK XapaKTEpHOI
O3HAaKM yKpaiHChbKOi MeHTanbHOCTI. BunmatHuit ykpaincekuii ¢inocod B. Kpemens
Ha3WBA€ «IyXOBHOIO JOMIHAHTOI» YKPAIiHCBKOI KYJIbTypH KOPAOILCHTPHU3M,
YKpaiHCBKY «(igocodiro cepiiss», M0 CKIagae OCHOBY HaIllOHAJIBHOI CBIJOMOCTI i
MeHTapHOCTI [3, c¢. 12]. A B cucreMi 3arajgbHOi MHCTEIBKOI OCBITH
3araJbHOBU3HAHOIO € JYMKa MPO KOPAOIEHTPUYHY CIPSIMOBAHHICTh HAIllOHATBHOI
MY3UYHOI KYJIbTYpU.

OTtxe, cydacHui ypok muctenTsa B HoBiil yKpaiHChKIN 1IKOJII, TOOYIOBaHHUI Ha
IIUPOKOMY BUKOPHCTaHHI MEPEayciM TBOPIB HAIIOHAIBHOI MY3UYHOI KYJIbTYpH, IO
TPYHTYEThCSI Ha IMOOKOMY KOPAOLEHTPUYHOMY TMOTEHIliali, Mae HeoOMEeKeH1
MOJIUBOCTI Y BHMXOBaHHI B YYHIB TIOYAaTKOBOi IIIKOJIM HAIIOHATBHUX PHUC
YKpPaiHCBKOTO HapoJy, MEHTAJIbHOCTI HUIIXOM 30aradeHHsi W PO3BUTKY IXHbBOI
EMOIIIITHO-UyTTEBOI c(pepu K OCHOBU JyXOBHOCTI.
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MOJIEJIIOBAHHSI CTATUYHOIO KOMIIEHCATOPA
PEAKTHBHOI IOTYKHOCTI 3 IPUMYCOBOIO
KOMYTANICIO JJISI OLIHKHU MOr0 BUAKOAIT

JlitkoBenb Cepriii [lerpoBuy,
K.T.H., IOIICHT, JOLICHT Kaeapu eHepreTUuKu
HarionaneHuil yHIBEpCUTET BOAHOTO TOCMOIAPCTBA Ta IPUPOIOKOPUCTYBAHHS

JlitkoBenb Oubra BacmiiBHa,
CTyJCHTKA MaricTpaTrypu
HaI_[iOHaJII)HI/Iﬁ YHiBepCI/ITeT BOIJHOTO I'OCIIOAApCTBaA Ta IIPUPOAOKOPUCTYBAHHA

B enexTpornocTaqaqbHUX CHCTEMax Cy9acHUX IMPOMHUCTIOBUX MIAMPUEMCTB 3pOCTAE
CIO’KMBAHHS PEAKTUBHOI MOTY>KHOCTI 1 YacTKa Pi3KO3MIHHUX HaBaHTaXeHb. Uepes e
30UTbLIY€THCS BAKIMBICTh MPOOJIEMH KOMITEH ALl PEAKTUBHOI MOTY>KHOCT1. CTaTU4H1
tupuctopHi  kommneHcatopu (CTK) peakTMBHOI  HOTYXHOCTI  J103BOJISIIOTH
CTablIi3yBaTU HANPYTy BY3JIB €JIEKTPOCUCTEMH Ta 3MEHIIUTH BTPATH EJICKTPUYHOL
€HEeprli.

CTK 3 npsMor KOMIEHCAIIE€I0 PEaKTUBHOI MOTYXKHOCTI, SK MPaBWIO, MalOTh
HEJIOCTATHIO MIBUAKICTH peryitoBanHs [ 1-3]. J{ns 30umbeHHs: eeKTUBHOCTI POOOTH
CJIEKTPOMEPEXK 3 PI3KO3MIHHUM HABAHTAXEHHSM HEOOXITHUM € 3a0e3MeueHHs
IIIBUJIKO/TIF0Y01 KOMITEHCAIlll peaKTUBHOI IMOTYKHOCTI [4].

CTK 3 HenpsiMor0 KOMIIEHCAII€I0 PEAKTHUBHOI MOTY>KHOCTI JTO3BOJISIOTh 3HU3UTH
BTpPATH B CJICKTPUYHUX MEPEKax 1 KOMIIEHCATOpax, a TaKOXk 3a0€3MeUnTH HaJCKHY
MBUAKOIO [5].

Metor JOCHIPKEHHST € PO3pOO0JICHHS MAaTeMaTUYHOI MOJEeil JJIsl  OIIHKHU
IIBUIKOIl CTaTUYHOTO THPHUCTOPHOTO KOMIICHCAaTOpa PEAKTHUBHOI IOTY>KHOCTI 3
MIPUMYCOBOIO KOMYTaLI€0.

Hns ouinku mBuakoaii CTK 3 mpuMycoBO KOMYTaIli€l0 Ta 130JIbOBAHOIO
HEUTpAJUIIO y PI3HUX PEeXKHUMaxX iX poOOTH HEOOXITHO MOPIBHATH MIBUAKICTH 3MIHU
dQ’(«)

da
KOMIICHCYIOUMX TIPHUCTPOIB, fAKI TMPAIIOIOTh Yy pas3l PI3KUX 3MiH PEaKTUBHHUX
HAaBaHTAKCHb.

Hns 3amanoi  koH@irypamii CTK 3 mnpuMycoBO KOMYTAIli€lo Jiana3oH

MPUOIM3HUX 3HAYEHB IIBUJIKO/I11 Y BIATHOCHUX OJIMHUIISIX CTAHOBUTB:

PEaKTUBHOI MOTY>KHOCTI nanoro CTK [6] 13 Opi€HTOBHOIO MIBUAKOMIEIO

2x,dQ _ dQ"(a)
Ulwdt da

=(0,404..2,018). (1)
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Po3rnsiHeMo fBa criocoOu perytoBaHHsS CTaTUYHOTO KOMIIEHcaTopa: 13 (a30BUM
3CYBOM 32 OCHOBHOIO TapPMOHIKOIO Ta 0e3 ()a30BOT0 3CyBY 3a OCHOBHOIO TapMOHIKOIO.
OcranHii crocid MOXIJIMBUHN Y TBOX BapiaHTaXx.

[[IBUaKICT, 3MIHM PEAKTHUBHOI IMOTYXHOCTI Yy pa3l peryiroBaHHS 13 (a30BUM
3CYBOM 32 OCHOBHOIO TapPMOHIKOIO CKJIQ/IA€:

@@ 1 [ e oale

A5 S | 2)
da yo¥;

[[IBUaKICT, 3MIHU PEAKTHUBHOI MOTYXKHOCTI y pasi peryiatoBaHHsA 0e3 (Ha3zoBOro
3CYBY 32 OCHOBHOIO TapMOHIKOIO 32 TIEPIIIUM BapiaHTOM CKJIA/IA€:

() 2 [, o], o

_po(2a+%j 1 B ep](Za—zs‘ﬂ) . (3)
da yo¥,

+ p,e

[[IBUKICTH, 3MIHU PEAKTUBHOI MOTYXKHOCTI y pasi peryitoBaHHsA 0e3 (a3zoBOro
3CYBY 32 OCHOBHOIO TAPMOHIKOIO 32 JPYTUM BapiaHTOM CKJIQ/Ia€:

dQ’k (05) —_ 1+ e*Pog ep‘(a_Z;J . 4)

do T

dQ’(«)

a

3a Bupazamu (2) — (4) Ha puc. 1 moOymoBaHo 3ai1exHOCTI Mmod JUISL pI3HUX

Croco01B PEeryJatOBaHHs PEaKTUBHOT OTYKHOCTI.

JI71s1 KOKHOTO 3 PO3TIISIHYTUX CIOCO0IB PETryIIOBAHHS MOJYJb IIBUAKOCTI 3MIHH
dQ’(a)
da
130JTbOBAHOI0 HEUTPAJUTIO MPAKTHUYHO HE 3aJICKUTH BIJ] KyTa @ 4epe3 Malll 3HaUYCHHS
MATOMHUX OMNOPIB P, 1 O, Ta 3HAXOJIUTHCA B Jlala3oHi PEKOMEHIOBAaHUX 3HAYCHD

PEaKTUBHOI IMOTYXHOCTI mod CTK 3 npumMycoBOIO KOMYTAIli€l0 Ta

MBUAKOALT (puc. 1, 3aITpuXxoBaHi JHii).

Haii0Oinpiia mBUIKOAISI CTaTUYHOTO KOMIIEHCATOopa 3a0e3MedyeThCsl IUIIXOM
peryiitoBaHHs 0e3 (a3oBOro 3CyBy 3a OCHOBHOIO TapPMOHIKOIO 3a MEPIIMM BapiaHTOM
(puc. 1, kpuna 2).
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",od(L (a) C T T T AT T T T RITTIT AT T
da
1,68
//2
1.26
0,84
/1,3
0,42 sasad oo o s d oo adaussy

0 30 60 90 a,grad
Pucynoxk 1. I'padiku Moays MBUAKOCTI 3M1HU peakTUBHOI OTy>kHOCTI CTK 3
PUMYCOBOIO KOMYTaLI€I0 Ta 130JbOBAHOI0 HEUTPAILTIO IM1J1 Yac PeryJitoBaHHs: 1 —13
(ha30BMM 3CYBOM 32 OCHOBHOIO TapMOHIKOI0; 2,3 — 6€3 (ha30BOro 3CyBY 32 OCHOBHOIO
rapMOHIKOIO, BIANOBIAHO JJIsl IEPIIOTO Ta IPYroro BaplaHTIB

Jxepeno pucyHka: po3poOka aBTOPIB.

BucHoBkn. OTxe, pO3MISSHYTUH CTAaTUYHUM KOMIIEHCATOP 3 MPUMYCOBOIO
KOMYTAIlI€I0 TO3BOJISIE aJIEKBAaTHO pearyBaTd Ha IIBUAKI 3MIHM PEaKTUBHOIO
HaBaHTAXXEHHS TEXHOJIOTIYHUX 00’ €KTIB, M0 3a0e31eTy€e KOHKYPEHTO3AaTHICTh JaHUX
CTK no BiIHOIIEHHIO J0 1HIIUX KOMIIEHCATOPIB PEAKTUBHOI MOTY>KHOCTI.
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In October 2025, the Forum "Water and Communities: Partnership for the Future"
took place in Lviv, organized by several non-governmental organizations in
cooperation with the municipal water utility and local authorities. The purpose of the
Forum was to consolidate the efforts of communities, experts, and businesses in finding
effective solutions to reduce the negative impact of untreated wastewater on the
environment and human health, as well as to collaborate on implementing sustainable
water resources management. The Forum also became a platform for exchanging
international experience: guests from the USA, Israel, and Poland spoke about models
of joint water resources management, innovative wastewater treatment technologies,
and water quality monitoring.

During the event, two panel discussions were held: "Water and Communities:
Cooperation for the Future"—a discussion on the state of environmental control in
Ukraine, strengthening the role of communities in water resources protection,
initiatives to create municipal environmental inspectorates, and stormwater
management in Lviv; and "Water Education: The Key to Sustainable Community
Development"—a discussion on the importance of environmental education and
shaping a conscious attitude towards water among the youth [1,2]. Experts emphasized
that educational work with children and youth, along with the involvement of schools,
educational institutions, and NGOs, is a vital component of environmental policy.
Modern approaches to water education, the promotion of water conservation, the
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formation of an ecological culture, and the development of partnerships between
municipal enterprises, communities, and educational institutions were thoroughly
discussed [3].

It is worth noting that the approaches declared at the Forum are not entirely new to
the city—Lviv possesses a deep history of such cross-sectoral interaction. In particular,
the foundation for systematic cooperation between municipal enterprises and the non-
governmental sector was laid back in the late 1990s, thanks to the initiatives of an
environmental non-governmental organization (NGO).

In 1998, this organization, together with the public relations department of the
municipal water utility, implemented the project "Water for Lviv: Public Relations,"
with organizational assistance from American NGOs and financial support from grant
organizations. A public information center was established, an information bulletin and
educational video films were produced, and water-related public campaigns were held
in the city. The city's public was informed about the state of the water supply, drinking
water quality, and methods for its conservation.

The next stage was cooperation in developing the program "Lviv: Agenda for the
21st Century," towards which the project "Independent Information on the Operation
of the City's Municipal Economy" was directed, carried out with the financial support
of American grant organizations. The goal of the presented project was to more broadly
involve the public in solving the city's municipal problems through information and
educational campaigns, as well as independent expert assessments.

The presented project contributed to the democratization of relations between the
residents of Lviv and surrounding villages and the city's municipal services responsible
for water supply, as well as waste collection and disposal. This democratization
manifested through the provision of independent information about the work of
municipal services (bulletins, leaflets, mass media), alongside conclusions from
independent experts regarding drinking water quality and the environmental situation
around the city landfill.

The information provision for the project included:

« Publishing a monthly municipal bulletin "Clean Lviv" (10 issues);

« Publishing informational leaflets for campaigns (8 leaflets);

 Informational support for mass media (22 publications).

For educational purposes, the environmental NGO, jointly with a publishing house
and a film studio, published a booklet (500 copies) and prepared a video film (10
minutes) on waste sorting. The bulletin, booklet, and video film were distributed
among city residents, educational institutions, municipal services, and mass media, and
are actively used for educational purposes.

Furthermore, the environmental NGO, in collaboration with municipal services,
held two round tables: "Waste Cleaning in the City" (November 2000) and "Mass
Media and the City's Municipal Problems" (February 2001). With the participation of
NGOs, municipal services, and mass media, the first meeting discussed ways to
improve waste cleaning in the city. At the second meeting, the main results of the
project were presented to the mass media (6 major newspapers and 3 radio stations),
and journalists were awarded for the best publications on municipal topics. The results
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of the round tables were widely covered in the press. It should be noted that at that
time, traditional mass media (print press and radio) were the most widespread source
of information for the population. This historical context is important to consider when
adapting past experience to modern realities, where social networks and digital
platforms have become the main tools for interacting with the public and disseminating
environmental education.

As part of the project, an educational excursion to the Lviv wastewater treatment
plant was held for students of the Faculty of Geography on February 27, 2001, with the
participation of the municipal water utility. The students became acquainted with the
city's wastewater treatment technology. Such a personal, emotional, and sensory
experience—the opportunity to see the volume of pollution with one's own eyes and
physically feel the specifics of the treatment process (including through the pungent
odor)—made a much stronger impression than theoretical learning. This became a
powerful incentive for the youth to reconsider their domestic habits and develop a more
responsible, thrifty attitude towards water.

Expert chromatographers, together with the environmental NGO, sampled and
analyzed drinking water from various districts of the city (10 samples). The high
quality of Lviv's drinking water was confirmed. Proposals for the Municipal
Environmental Program were drafted.

A public discussion was held on the environmental protection measures of the
Water Supply and Wastewater System Modernization Project, financed by a global
credit organization. The organizers were several city NGOs and the municipal water
utility. The discussion took place in November 2000 with the participation of
representatives of municipal services, ecologists, and NGOs (44 people in total). It was
recommended to finalize the project's environmental protection measures in
accordance with current regulatory documents and to establish public oversight of the
project [4,5]. Holding such hearings was a procedural requirement for granting a loan
from the global credit organization; however, it was the active participation of local
NGOs that prevented a merely formal approach. As a result, this event ensured genuine
"greening" of the planned works and established effective mechanisms for independent
control, taking a significant step in transitioning the water utility's management from a
closed administrative model to an accountable dialogue with the community.

On the initiative of the environmental NGO, and with the participation of the
municipal water utility and water meter sales companies in Lviv, three two-day
promotional mobile campaigns (December 19-20 and 25-26, 2000, and January 24-25,
2001) were held regarding the installation of water meters — "A Water Meter in Every
Lviv Apartment." A large city bus, rented with project funds, was transformed into a
mobile info-center: the interior was decorated with thematic posters, and during the
free ride, passengers were invited to fill out a questionnaire. The innovativeness of the
approach also lay in the use of incentive elements: upon exiting, each participant
received an informational brochure and a balloon or a symbolic gift—a cork, which
served as a metaphor for water conservation. This creative "field" format allowed for
establishing direct and positive contact with hundreds of townspeople. Successful
feedback and survey results (72.5% willing to install meters) proved that thanks to
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proper communication, residents were psychologically ready to abandon outdated
consumption norms. The atmosphere of trust created in this way significantly
facilitated the further implementation of the Project, ensuring the municipal water
utility's smooth transition to financial stability.

In general, the dynamics of the growth in the number of water meters in Lviv from
2000 to 2025 is divided into three distinct stages. The most significant, revolutionary
growth was observed during Stage I (2000-2010), when the coverage level rose from
a critically low 19% to 46% due to the Project. This transformation ensured the
transition of the municipal water utility from a loss-making to a financially sustainable
operation. Subsequent stages were aimed at consolidating the achieved results,
fulfilling the requirements of national legislation on commercial metering, and
supporting operational continuity under the influence of external factors.

Before the large-scale modernization within the framework of projects of an
international credit organization (around 2000), the level of equipment with individual
meters in Lviv was extremely low, covering only 19% of households. This created a
fundamental problem for the municipal water utility in terms of commercial activity.
In the absence of actual metering data, the enterprise was forced to estimate
consumption, relying on government norms — 6.7 m? per person per month, or 230
liters per person per day. The use of these inflated norms led to a severe underestimation
of the actual level of unaccounted-for water and masked real losses in the network, as
a significant portion of "consumption" was merely a calculated assumption, rather than
a commercially confirmed fact.

The Project, an updated version of which was approved by government officials in
June 2000, aimed to "improve the availability and quality of water supply at an
affordable level in Lviv" and restore trust in the sector. Initially, it was envisaged to
involve a foreign operator for management, but this model was replaced by advisory
services, which required the municipal water utility to take direct responsibility for
implementing operational improvements and metering. The large-scale meter
installation program, which became part of this project, was the main driver of financial
stabilization. Thanks to this program, by late 2007 — early 2008, household meter
coverage grew to 46%. This shift from 19% to 46% over eight years was critically
important, as it allowed the municipal water utility to transition for the first time from
norm-based assumptions to actual commercial metering, which is an essential
foundation for any financially sustainable municipal company.

Another significant achievement of the Project's implementation was the reduction
in electricity consumption and the expansion of the city's water supply schedule.
Specifically, before the Project's launch in 2002, only 20% of residents enjoyed a 24-
hour water supply, another 9% had water for more than 10 hours a day, 60% received
water on a 6-hour daily schedule, and 11% suffered from unsatisfactory water supply
(less than 6 hours). Accordingly, after the completion of the Project and the creation of
hydraulic zones within the water supply network, the state of the city's water supply in
January 2009 was as follows: 24-hour and 18-hour daily supply — 89% of residents,
and another 11% — on an extended schedule of 8-12 hours a day. As of October 2023,
all residents of the city have round-the-clock water supply.
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The importance of this technical and metering foundation laid in the 2000s became
especially evident from 2022, when Lviv faced a massive influx of internally displaced
persons (IDPs), which put extreme pressure on the municipal infrastructure. A high
level of metering provides reliable data for strategic planning, allowing the water utility
to efficiently identify loss zones and maintain operational resilience in the face of
external challenges.

Thus, during the first stage, a substantial shift occurred in the modernization of
water supply and the installation of meters. An integral part of this success was the
cooperation with city NGOs, particularly with the environmental NGO. All this proves
the significance of environmental and educational work: removing psychological
barriers among the population and shaping a culture of consumption are just as
important as replacing pipes. Today, at the stage of expanding the Lviv community and
creating an agglomeration, during the development and implementation of the "Lviv
Water Vision up to 2100", cooperation with NGOs and high-quality educational work
remains a vital condition for the sustainable development of the city.
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TEXHOJIOI'TYHI ACITEKTU ®OPMYBAHHASA
KOJbOPOBOI HAJIITPA BOPOIIHAHUX BUPOBIB HA
OCHOBI HETPAJUIIMHUX 3EPHOBUX TA FOBOBUX

KYJIBTYP

Kasirin IOpiii BceBosiogoBuy,
acmipast

Hemipiu Ouiekcanapa BosoaumupiBaa
1.X.H, poecopka

3anopoxeun FOutiss BiragucaaBiBaa
K.X.H, JOLICHT

IHHoaboBuk Bosogumup BikTopoBuu
K.T.H., CTApUINI BUKJIaJaq
HarionansHuit yHIBEpCUTET XapuOBUX TEXHOJIOTH

Beryn

@dopMyBaHHA KOJBOPOBOI MaNITpu OOPONIHSHUX BHUPOOIB € BaXJIMBUM
TEXHOJIOTIYHUM TOKa3HUKOM, W10 BIUIMBAE Ha CIOXHUBYY MPHUBAOJIMBICTD,
1IeHTUIKAIII0 TOPOAYKTY Ta CHOPUMHATTA HOro (PyHKI[IOHAJIBHOI IIHHOCTI.
BukopucTaHHs HETpaJuUIMHUX 3€pHOBUX 1 OO0OOBHX KYJbTYp, 30KpEMa HYTY,
aMapaHTy Ta I'PEYKH, Ja€ 3MOTYy OJHOYACHO KOPUTYBATH KOJIp, MiABUULYBAaTH BMICT
OlKka ¥ XapyoBHX BOJIOKOH, a TaKOX PO3IIMPIOBATH AaCOPTHUMEHT OOPOIIHSHOI
MPOIYKLIT 03I0POBUOTO CIPSIMYBaHHSI.

Marepiaau Ta MeTOIH

JI71st MoJieTIOBaHHS PEeeNTYPHOI KOMIO3UIIT MPUHHATO CyMillL, 1o MICTUTh 60 %
neHnyHoro 6oportrxa, 20 % HyToBOTO O60pOoIIHa, 10 % amapanToBOrO OOpOITHA Ta
10 % rpeuanoro OopomrHa. Po3paxyHOK Xap4yoBOi IIHHOCTI BHUKOHAHO METOJIOM
BHECKY KOkHOTO KoMrioHeHTa y 100 1 cyxoi 6opomHsHoi cymini [1].

PospaxyHok npoBoawmiu 3a popmyioro: Xcym =X(mi - Xi/ 100), ne Xcym — BMicCT
HyTpieHTa y cymim, /100 r; mi — MacoBa yacTka KOMIIOHEHTa, %; X1 — BMICT
HYTpI€HTA y BiANOBIIHOMY BUAl OoponiHa, /100 r. EHepreTuuHy HiHHICTh BU3HAYAIIN
3a koeiieHTaMu: OUIKKM — 4 KKaJI/T, >KUpU — 9 KKaJ/T, ByrjaeBoau — 4 KKaj/T.
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Pe3yabTaT po3paxyHKy Xap4oBoi HiIHHOCTI

Taoaunga 1.
Po3paxyHnok BHecky komnoHeHTIB Y B)XB ta k1iTkoBHHY OOpONIHSIHOT CyMiITi
biax | Kup BHeco | Bueco
. BHecok BHecok
Kommnone | Yactk ", ", Byraesoa | KiniTtkoBun K K BVIUICBOLL | KJIITKOBIH
HT a,% | 1/100 | r/100 | m, r/100 r | a,1/100 r | Ginkis | xupis yB ; s o
r r ,T ,T ’ ’
[Tmennyn
e 60 10.30 | 1.10 76.30 2.70 6.18 0.66 45.78 1.62
OOpoITHO
bopommo g 9r 40| 670 | 57.80 10.80 448 | 134 11.56 2.16
HYTY
AMapaHTO
BE 10 14.50 | 6.50 66.20 6.70 1.45 0.65 6.62 0.67
OOpOITHO
['peuane 10 [1260] 3.10 | 70.60 10.00 126 | 031 7.06 1.00
OOpOITHO
Pasom y 100 1337 | 2.96 71.02 5.45
CyMIIIi

3a pesynpTaTamu po3paxyHky 100 T 3amporoHoBaHOI OOPOUTHSHOI CyMIilli
MICTUTB: OUTKIB — 13.37 1, xupiB — 2.96 r, ByriieBoj1iB — 71.02 1, XapuoBHUX BOJOKOH
— 5.45 r. OpieHTOBHA €HEpPreTUYHA IIHHICTh CTaHOBUTh: 13.37-4 +2.96-9 + 71.02-4
=364.2 xkan/100 T cymirii.

Mogaenb BILIMBY TeMIIEPATYPHU BUIIIKAHHS HA KOJIP BUPOOY

[lin yac BUMIKAHHS KOJIpP TMOBEPXHI OOPOUIHAHOTO BUPOOY GOPMYETHCS
MEepEeBaXKHO BHACIIJIOK peakiii Maiisipa MK pelyKytOUMMHU IyKpamu 1 aMiHOTpyIaMu
O1KiB Ta amiHOKUCHOT [2-3]. IlinBUILIEHHA TeMIlepaTypu 1HTEHCU(IKY€E yTBOPEHHS
MEJIaHOI/IMHIB, 110 3MEHIye CBITIOTY L*, miBUIllye YEpBOHO-KOPHUYHEBY CKIIAJIOBY
a* Ta 3MIHIO€E KOBTY CKJIQJIOBY b*.

JIst oniHIOBaHHS BIUIMBY TE€MIIEpaTypy BUKOPUCTAHO YMOBHY MOJIEINb BIJJHOCHOI
1IHTeHCUBHOCTI MenaHoinuHoyTtBopeHns: M(T) = exp[0,035 - (T — 160)], ne T —
temriepatypa Burmikanus, °C [4-5]. [naexc moreMHinHs po3paxoBano sk Bl = (100 —
L*) + a* + 0,5b*. 3mina konbopy BigHOCHO pexxkumy 160 °C ominena uepe3 AE* =
VI(AL*)? + (Aa*)? + (Ab*)?].
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Taoaunga 2
MojenpHul BIUIMB TEMIIEPATYPH BUITIKAHHS Ha NMTOKAa3HUKHU Koabopy L*a*b*
Temmeparypa, " " " M(T), AE* no c c :
oC L a b T (O BI 160 °C TexHosoriyna iHTepnperanis
160 69.50| 420 [22.50| 1.00 |45.95| 0.00 CBiTna ckopurKa, ciiabke
IIOTEMHIHHSA
180 62.00| 7.80 [25.00| 201 |5830| 8.9 | ONTMMAIbHA J0IOTHCTO-KOpHIHCE
najiTpa
200 53.50(10.90 [21.00| 4.06 |67.90| 17.41 ITeHCHBHE NOTEMHIHH, PH3ITK
HaaAMIpHOI'O 336apBJ'ICHH$[

Mopnenb cBiAUUTH, 110 3a TifBUIIEHHS Temmneparypu 3 160 no 180 °C citiora
BUPOOY 3MeHIIyeThes 3 69,5 1o 62,0 of., a iHAEKC MOTEMHIHHA 3pocTtae 3 45,95 1o
58,30. lle cBLOUWTH MpPO TMOCHJIEHHS 30JI0THCTO-KOPUYHEBOTO 3a0apBiieHHS 0e€3
HaaMmipHOro 3aTeMHeHHs. 3a 200 °C cnocTepiraeThes pizke 3meHieHHs L* no 53,5 ta
30utbieHHss AE* no 16,77, mo Moe MOripiryBaTd OpraHoJIENTHYHE CIPUNHATTA
4yepe3 HaATO TEMHUH KOJTIp.

Y3arajibHeHa XapaKTePUCTHKA KOJbOPOBOI NAJITPH BUPOOY

Taoaunga 3

[Iporno3zoBaHa XxapakTEepUCTHKA KOJIbOPY BUPOOIB 3aJIEKHO BlJ] pELIEITYPHOTO Ta

TeMIlepaTypHOro hakTopa

QuikyBana | OuikyBana | OuikyBana
®daxTop c - - * - o Iosicuenns
3miHa L 3MiHa a 3miHa b
) KpeMoBO-XKOBTHI1 BIITIHOK 3aBISKH
Jonasanns HytoBoro | Hesnaune [TomipHe . . .
. [ligBuieHHs: | MPUPOJHUM IIrMEHTaM i OLTKOBHM
OoporrHa 3HW)KCHHS | ITiBUIICHHS
CHOIyKaM
OJIaBaHHS . . ®DopMyBaHHS CBITI0-KOPUYHEBOTO
Hlon ITomipHe ITomipHe S PMYB: PH] ..
aMapaHTOBOTO . Cra0inizauis | TOHy Ta MiACUICHHS QYHKIIOHAIBHOI
3HW)KCHHS | ITiBUIICHHS . )
OopoiuHa LiHHOCTI
Mosxe
HonaBauHs Bupaxene Tinpumers | SFKYBaTHCE TemHImMH BiATIHOK Yepe3 PeHOIbHI
rpevaHoro OOpoIIHa | 3HWKEHHS P BUCOKIH CHOIYKH
TeMmIneparypi
: Crouatky
ITligBumennsa . .. o . .
. i ABUIICHHS, AxTuBizanis peakuiit Maiispa i
TeMmIeparypu 3amxenns | [TigBuieHHs . .
. MOTIM HAKOMUYEHHS MEJIaHOiJ1HIB
BUIIKAHHA
3HWKEHHS
BucHoBku

3anpornoHoBaHa pelenTypHa KOMIIO3MIliS Ha OCHOBI MIIEHUYHOTO, HYTOBOTO,
aMapaHTOBOrO0 Ta IpeyaHoro OopourHa 3abe3nevye MiABUIIEHY XapyoBY LIIHHICTH:
13.37 r Ginka ta 5.45 r kimitkoBuHU Ha 100 1 cyxoi cymimni. HaliGinbim 1omiasHUM
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TEMIIEPATYPHUM PEKUMOM 3 MO3UIllT PopMyBaHHS KOJIbOpY MoxkHa BBaxkaTu 180 °C,
OCKIJTBKM 332 I[bOTO PEXKUMY JIOCSTAEThCSI BHUPAXKEHE 30JIOTUCTO-KOPUYHEBE
3a0apBieHHs1 0€3 HaAMIPHOTO 3MEHIIEHHS Moka3Huka L*. BukopucranHs cucreMu
L*a*b* nmo3Bosise KIJIbKICHO OMUCATH KOJIp BUPOOY Ta OOTPYHTYBAaTU TEXHOJOT1YHI
napaMeTpy BUITIKaHHS Ha HAYKOBOMY PiBHI.
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Abstract

Climate change is becoming one of the most significant environmental and socio-
economic challenges of the twenty-first century. Regional climate transformations are
characterized by increasing air temperatures, changes in precipitation distribution,
intensification of droughts, and growing frequency of extreme weather events. Under
such conditions, Geographic Information Systems (GIS) and climate modeling
technologies play an important role in the assessment and forecasting of regional
climate processes. The study examines regional climate change scenarios in Ukraine
and their forecasting until 2050 using GIS technologies, satellite monitoring, and
spatial analysis methods. Particular attention 1s paid to the integration of
meteorological observations, remote sensing data, and geospatial analytical tools for
identifying climate anomalies and vulnerable territories. The research demonstrates
that GIS-based modeling significantly improves the accuracy of climate forecasting
and environmental risk assessment. The obtained results may be applied for climate
adaptation planning, sustainable environmental management, and regional policy
development.

Keywords: climate change, GIS technologies, climate forecasting, regional
climate scenarios, spatial analysis, remote sensing, environmental monitoring, Ukraine

Introduction

Climate change has become a global challenge affecting environmental stability,
economic development, and social security worldwide. According to the
Intergovernmental Panel on Climate Change (IPCC), modern climate transformations
are primarily anthropogenic and are manifested through increasing global
temperatures, changing precipitation regimes, glacier melting, and intensification of
extreme weather phenomena [1]. The World Meteorological Organization confirms
that recent years have been the warmest in the history of meteorological observations
[2].

Ukraine is also experiencing substantial regional climate transformations.
Increasing average annual temperatures, prolonged dry periods, irregular precipitation

128



GEOGRAPHY AND REGIONAL STUDIES
THE MODERN WORLD AND SCIENTIFIC RESEARCH: CHALLENGES, FORECASTS,
SOLUTIONS

distribution, and intensification of hydrometeorological hazards significantly affect
agriculture, water resources, ecosystems, and regional development [4]. These
processes require modern scientific approaches capable of integrating large climate
datasets and conducting spatial analysis.

In this context, Geographic Information Systems (GIS) and remote sensing
technologies provide effective opportunities for analyzing regional climate processes
and forecasting future climate scenarios. GIS technologies allow the integration of
meteorological observations, satellite imagery, and climate databases into unified
analytical systems for spatial modeling and climate risk assessment [3].

The purpose of the study is to investigate regional climate change scenarios in
Ukraine and to forecast their development until 2050 using GIS technologies and
geospatial analytical methods.

The scientific novelty of the research lies in the integration of GIS-based spatial
analysis, satellite monitoring, and climate modeling approaches for regional climate
forecasting under contemporary climate change conditions in Ukraine.

Materials and Methods

The methodological basis of the research includes GIS-based spatial analysis,
comparative climate assessment, climate modeling, and remote sensing methods. The
study used:

« meteorological observations;

« satellite remote sensing data;

« Copernicus climate products;

« @IS software tools including ArcGIS, QGIS, and Google Earth Engine.

Special attention was paid to the spatial analysis of temperature and precipitation
changes, identification of climate anomalies, and modeling of regional climate
scenarios until 2050.

Spatial interpolation, climate trend analysis, and visualization methods were used
to identify regions with increased climate vulnerability and environmental risks.

Results and Discussion

The conducted analysis confirms that climate changes in Ukraine demonstrate
significant spatial differentiation. GIS-based climate modeling indicates a steady
increase in average annual air temperature across most regions of the country.
According to climate projections, temperature growth may reach 1.5-2.5 °C by 2050
compared to the climatic baseline period [1; 2].

The most pronounced warming tendencies are expected in southern and eastern
regions, where climate aridization processes may intensify. At the same time, western
regions are expected to experience increased precipitation variability and more
frequent hydrological extremes.

Spatial analysis using GIS technologies revealed several major climate trends:

« increasing frequency of heat waves;

« expansion of drought-prone territories;

« growing irregularity of seasonal precipitation;

« intensification of extreme hydrometeorological phenomena.
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The integration of remote sensing data and GIS modeling significantly improves
the identification of climate-vulnerable territories and environmental risk zones.
Satellite monitoring data demonstrate decreasing vegetation productivity in several
regions, particularly in steppe areas exposed to prolonged dry conditions.

Table 1 presents the main projected regional climate changes in Ukraine until 2050.

Table 1
Projected regional climate trends in Ukraine until 2050

Climate Indicator

Expected Changes

Potential Consequences

Average annual
temperature

Increase by 1.5-2.5 °C

Heat stress, ecosystem
transformation

Precipitation distribution

Increased irregularity

Floods and droughts

Frequency of extreme

Significant increase

Climate-related hazards

events
Vegetation productivity

Decrease in southern
regions
Source: compiled by the authors based on [1-5].

Land degradation risks

The obtained results confirm that GIS technologies provide effective tools for
climate forecasting, spatial visualization, and environmental risk assessment. Their
practical application is especially important for regional adaptation planning and
sustainable environmental management.

Conclusions

Thus, regional climate changes in Ukraine are characterized by increasing air
temperatures, transformation of precipitation regimes, and intensification of climate-
related hazards.

The conducted GIS-based analysis demonstrates that modern geoinformation
technologies significantly improve the effectiveness of climate monitoring and
forecasting until 2050. Spatial modeling allows the identification of vulnerable
territories and the assessment of potential environmental risks under future climate
scenarios.

The results indicate that southern and eastern regions of Ukraine may experience
the greatest climate pressure due to increasing aridity and thermal anomalies. At the
same time, western regions are expected to face increased precipitation variability and
hydrological instability.

Consequently, GIS technologies and remote sensing methods form an important
scientific basis for climate adaptation planning, regional environmental policy, and
sustainable territorial development under contemporary climate change conditions.
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Introduction

Modern geometric group theory actively employs the methods of computer algebra,
automata theory, and dynamical systems to study the automorphism groups of regular
rooted trees [1-5]. A separate and significant place in this theory is occupied by the
iterated wreath products of finite groups [6—10]. The study of such profinite algebraic
structures allows for the construction of new examples of groups with exotic properties,
in particular, groups of infinite rank, groups of intermediate growth, and self-similar
(fractal) groups.

Of particular interest are the infinitely iterated wreath products of symmetric (S, )

and alternating ( 4, ) groups [4], which form metasymmetric and meta-alternating

groups, respectively. Even though the properties of finite symmetric groups have been
studied in great detail, their infinite iterated wreath products conceal a deep and
complex structure related to the topology of profinite spaces and the geometry of
Schreier graphs. Due to the high computational complexity of the problem of directly
describing such groups, there is an urgent need to develop specialized software for
conducting computational experiments that would allow generating and visualizing the
action of these groups on finite approximations (levels of the rooted tree).

Problem Statement

The main objective of this study is a comprehensive (theoretical and
computational) investigation of the structure of infinitely iterated wreath products of
finite symmetric and alternating groups of infinite rank.

To achieve this goal, the following tasks were set:

1. To characterize the structure of metasymmetric and meta-alternating groups as
profinite algebraic objects and to calculate their orders in the corresponding topology

[5].
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2. To develop an efficient method for constructing finite generating sets for meta-
alternating groups (in particular, in the form of finite Mealy automata [3]) and to
construct their explicit examples.

3. To characterize the normalizer of a meta-alternating group in the corresponding
metasymmetric group and to find the conditions under which the meta-alternating
group is perfect (coincides with its commutator subgroup).

4. To develop interactive software for visualizing the action of the found generating
sets on regular rooted trees and automating the search for global permutations (cycle
decomposition) at various approximation levels.

Description of the Mathematical Model

To study the infinitely iterated wreath products of finite symmetric and alternating
groups, it was decided to use their natural geometric representation. From an algebraic
point of view, it is most convenient to realize such groups as subgroups of the group
of all automorphisms of regular rooted trees.

Let T, be aregular d -ary rooted tree, the vertex set of which is naturally identified
with the set of all finite words over the alphabet X ={0,1,....d -1} . A vertex

w=xx,...x, is located at level n=|w/|,, and the root of the tree corresponds to the

empty word . Two words u,ve X " are connected by an edge if and only if v=ux
for some xe X [1].

Every automorphism g € Aut(T,) preserves the tree structure (the root is mapped
to the root, and vertex adjacency is maintained). Thus, the action of an automorphism
g on an arbitrary word wx e X~ (where we X, x € X') can be recursively described
by the following equation:

gwx) = gw)z, ,,(x), (1)

where 7, , €S, is alocal permutation (also known as a state or section) acting on
the alphabet X and depending on the automorphism g and the vertex w. This infinite
set of local permutations {ﬂ-g’w}weX* completely and uniquely defines the

automorphism g (the so-called "portrait of an automorphism").

Since direct computation in infinite (profinite) groups by software means is
impossible due to limited computational resources, the developed software product is
conceptually oriented towards modeling finite approximations of these groups. The
software model operates with tree truncations to a specified finite depth k. The
automorphism group of the k -th level is isomorphic to the k -fold iterated wreath
product of the base group S, :

w,.=S,€S,€..€5,. (2)
kdag*a

Algebraically, this construction can be defined recursively as W, =W, _, €S,. The

global action of such an automorphism at level £ manifests itself in a permutation of
the set of d* leaves of the tree.
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The full automorphism group Aut(7,) (which is a metasymmetric group) is

endowed with the topology of a profinite group [5] and is mathematically defined as
the inverse limit of the finite groups W, with natural projection homomorphisms

O W > Wyt
M(Sd):Aut(Td):han/;c‘ (3)

k—

Accordingly, the meta-alternating group M (4,) 1s approximated by strictly
restricting the local permutations exclusively to even ones (7, ,, € 4, ) for all nodes of

the tree:
M (4,)={g € Aut(T))|Vwe X 7, €4} (4)

Thanks to this approach, the inverse limit of these finite groups forms a profinite
group, the properties of which (for example, subgroup indices, the structure of
normalizers or commutators) we can extrapolate by analyzing the behavior of the
visualized system at levels k=1,2,3,...,n.

Architecture and Justification of the Technology Stack

To ensure cross-platform compatibility, a high level of interactivity, and the
convenience of disseminating research results among the scientific community, the
software tool was implemented as a client-side web application (Single Page
Application). This architectural approach eliminates the need to deploy complex
server-side computational resources, shifting all mathematical calculations to the client
side (into the browser).

The choice of specific technologies was based on the requirements for the
performance of graph computations and the convenience of declarative interface
description:

1. JavaScript programming language (ES6+ standard): the choice is justified by
the versatility of the language for the web environment. Modern JavaScript engines
(e.g., V8) utilize JIT compilation, which provides sufficient speed for recursive tree
traversal up to a depth of 6-7 levels and the execution of symbolic algebraic
computations in real time.

2. Reactjs interface library: several alternatives were considered for visualizing
dynamic graphs, including D3.js and the Canvas API. However, the choice was made
in favor of React due to its Virtual DOM mechanism and unidirectional data flow.
Since the state of the tree (the set of local permutations) can change every second,
React allows for declaratively describing the tree graph as a function of its state. The
use of optimization hooks (useMemo, useCallback) prevents unnecessary re-renders,
significantly increasing performance (up to 60 frames per second during automorphism
animations).

3. Scalable Vector Graphics (SVG) subsystem: unlike the raster-based Canvas
technology, SVG integrates directly into the browser's DOM tree. This allowed
attaching events (click, hover) to each individual node and edge of the tree without the
need to program complex raycasting algorithms to determine cursor coordinates.
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Furthermore, SVG provides infinite scalability without loss of quality, which is crucial
for exporting graphs to scientific publications in PDF or EPS formats.

4. Tailwind CSS styling: the use of a utility-first framework accelerated the
development of a responsive and ergonomic interface while maintaining a strict
academic style of data presentation.

Algorithmic Implementation of Key Modules

The developed application has a modular structure and consists of several
interconnected algorithmic blocks, each responsible for a separate mathematical
abstraction.

Dynamic Tree Construction and Routing

The basis of the visualization is a recursive algorithm for constructing a tree on a
plane. Unlike classical static tree drawing algorithms (for example, the Reingold-
Tilford algorithm), the coordinates of the nodes in the developed system are dynamic
and depend directly on the currently active automorphism in the group.

The traversal function traverse(id, currentDepth, minX, maxX, y) receives the
available horizontal space [minX,maxX]. If a node contains a non-trivial local
permutation 7 €S, , its child node with index i is physically directed to the slot

corresponding to the value 7 (7). This spatial transformation is calculated using the

formula:
Xgq = MInX + 7 (7) - Ax + %,
where Ax = maxX;mmX is the width of the screen segment allocated for one

branch. Thanks to this mathematical approach, when the local state of any node
changes, the child branches of the tree smoothly "intertwine" on the screen due to CSS
transitions. This allows visualizing not only the statics of the group but also the
mathematical essence of the process of applying an automorphism itself. The
computational complexity of the rendering algorithm is O(d*), which is optimal since

the number of nodes in a regular tree grows exponentially.

Calculation of the global permutation (cycle decomposition)

To verify deep algebraic properties of group elements (for example, determining
whether an element belongs to the commutator subgroup, checking if the group is
perfect, or calculating the order of an element), the program automatically analyzes the
action of the current automorphism on the boundary of the tree (the lowest visible level
of leaves).

The algorithm performs the following steps:

1. Symbolic path tracing: for each of the d* leaves, encoded by a word w of
length & in the alphabet X, the algorithm symbol-by-symbol computes its image w' .
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The symbol x; at the j-th level transitions into the symbol y, =7 (x,), where 7z, is

the local permutation at the node v reached by the prefix x,x,...x; ;.

2. Bijection construction: a dictionary of mappings M :N — N is formed, which
matches each initial index of a leaf with its new index after the action of the
automorphism.

3. Cycle search algorithm: after obtaining a bijection on the set of d* elements,
the algorithm uses a Set data structure to track visited elements. Iterating through
unvisited indices, it forms the orbits of the action of this bijection and extracts an array
of independent cycles, ignoring fixed points (cycles of length 1).

4. Result formatting: the resulting array is converted into the classical string
mathematical format used in abstract algebra, for example: (14 2)(35).

Modeling Finite Automata (Mealy Machines)

In accordance with the theoretical provisions regarding the construction of finite
generating sets for meta-alternating groups, the program implements a full-fledged
module for initializing and applying finite Mealy machines. It is known that self-
similar groups can be generated by the action of such automata on words [1, 3].

An automaton is implemented as an object defined by a set of states O , where each

state ¢ € 0 determines two components: an output function (local permutation)
o,€S,; and a transition function f:QOxX — @, which indicates the state of the

automaton when transitioning to the next level of the tree.

The user interface implements a recursive function handleApplyGenerator. This
method, receiving the starting state of the automaton, traverses the entire tree top-down
to level k, sequentially assigning a permutation to each node according to the current
state, and calculating new states for child branches using the transition function. The
presence of this module allows generating fractal automorphisms of a complex nature
in one click (such as cyclic shifts with carry or an automaton generating an adding
machine) and studying their properties.

User Interface and Interaction Ergonomics

The program's interface was designed with the principles of cognitive ergonomics
in mind, focusing on minimizing distractions. The graphical user interface (GUI) is
spatially divided into three key zones:

1. Control Panel: Allows selecting the base group (for example, S,,4,,S;) and

adjusting the depth of the tree truncation (from 1 to 5 levels). The program
automatically adapts the size of the nodes (the radius of the circles in SVG) and the
thickness of the edges so that the graph remains readable at any screen scaling level.

136



INFORMATION SYSTEMS AND TECHNOLOGIES
THE MODERN WORLD AND SCIENTIFIC RESEARCH: CHALLENGES, FORECASTS,
SOLUTIONS

Astomopdismu Kopenesoro [lepesa

lpyna epapee sepeen (A) v Tambasea: 3 et Brmazxesrs Orancrere
> - TR i

N\

® & & & & & & o o

(1 24 12)(2 22 19)(3 23 11)(4 26 14)(5 27 15)(6 25 13)(7 19 17 9
21 16 8 20 18)

Figure 1. Interface of the main module (the case of a ternary tree)
Source of the figure: author's development.

2. Interactive Visualization Canvas: Each node of the tree is an interactive
component. The user can change local permutations by directly clicking on the nodes.
Understanding the global action of a complex automorphism is a non-trivial cognitive
task. To simplify it, a highlighting mechanism (the "Path Tracing" function) is
implemented. When hovering the cursor over any node or leaf (hover event), the
system calculates and highlights the logical path from the root to this node in a
contrasting color. This allows the researcher to visually isolate the orbit of a specific
point against the background of the entire tree.
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Figure 2. Interface of the main module (the case of a binary tree)
Source of the figure: author's development.

3. Analytical Dashboard: Located at the bottom of the screen. It serves as an
"algebraic monitor" that outputs the results of computing the global permutation in real
time, reacting to state changes of the tree in the visualization area.

Practical Value and Prospects for Use

The created software product is an instrument of experimental mathematics in the
field of geometric group theory.

The practical value of the developed software lies in the verification of theoretical
hypotheses (the application allows for experimental testing of theoretical calculations
regarding normalizer indices, the structure of commutator subgroups, and the
perfectness of meta-alternating groups at finite approximation levels), the search for
new algebraic structures (the toolkit for applying Mealy machines enables empirical
investigation of the properties of new generating sets, analyzing their orbits, and
discovering patterns in the cycle decomposition of global permutations), and its
pedagogical and demonstration potential (interactive visualization makes abstract
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concepts such as profinite boundaries, iterated wreath products, and fractal action on
trees visually clear).

This makes the program a valuable resource for supporting scientific presentations,
seminars, and for use in the educational process when teaching specialized courses in
modern algebra.

Analysis of the Results

The developed software suite was used to conduct computational experiments,
which allowed confirming a number of theoretical results regarding the structure of
meta-alternating groups.

First, thanks to the modeling of the action of automaton generators on rooted trees
(d=3,d=4) [3], the stabilization of the quotient groups W, (4,)/W,(4,) with
increasing tree depth & was empirically proven. These computations agree with the
theoretically derived condition for the perfectness of the profinite meta-alternating
group: it was established that for the corresponding d , the group indeed coincides with
its commutator subgroup (perfectness condition).
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Figure 3. Construction of the Schreier graph for the iterated wreath product A4, €4,

Source of the figure: author's development with using the NetworkX library in
Python.

Secondly, the analysis of subgroup indices and the construction of Schreier graphs
(involving additional Python scripts based on the NetworkX library) visually
demonstrated the fractal structure of the orbits of the generating sets. In particular, for
the wreath product A4, €4, , the visualized graphs display a high degree of self-

139



INFORMATION SYSTEMS AND TECHNOLOGIES
THE MODERN WORLD AND SCIENTIFIC RESEARCH: CHALLENGES, FORECASTS,
SOLUTIONS

similarity [1], which is characteristic of groups of automaton transformations of infinite
rank. The cycle decompositions of global permutations calculated using the program's
mathematical module confirmed the correctness of the constructed explicit examples
of automaton generating sets.

Conclusions

In this work, a path to the software solution of an urgent problem in geometric and
combinatorial group theory was proposed: a comprehensive analysis of the structure of
infinitely iterated wreath products of finite symmetric and alternating groups of infinite
rank was carried out; the structure of metasymmetric and meta-alternating groups as
profinite algebraic systems was characterized; a general method for constructing finite
generating sets for meta-alternating groups was described; and examples of such
generators based on finite Mealy automata were constructed. Specialized web-based
software was created for visualizing the actions of automorphisms on regular trees,
allowing for the automatic modeling of finite automata operations, calculating the cycle
decomposition of elements, and confirming theoretical hypotheses by conducting rapid
computer experiments.
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ESTIMATING THE SPATIO-TEMPORAL CHARGING
DEMAND FLUCTUATIONS OF ELECTRIC VEHICLES IN
TRANSIT REGIONS

Mapkis Ourer,
acnipanT kadenpu ICM
Hamionansuuit yniBepcutet “JIpBiBcbka [lomitexHika”

Abstract:

This paper presents a mathematical model for estimating the spatio-temporal
charging demand of electric vehicles (EVs) in transit regions and intercity highway
networks. Unlike conventional urban-oriented approaches, the proposed model
incorporates traffic intensity, seasonal fluctuations, and transit corridor dynamics
affecting charging demand distribution. Numerical simulations were performed using
traffic intensity profiles from key highway intersections in Western Ukraine. The
obtained results demonstrate the formation of a stable daytime load plateau caused by
transit traffic activity and reveal a 35-42% increase in charging demand during summer
seasonal peaks compared to baseline winter scenarios. The developed model can serve
as a mathematical foundation for future multi-objective optimization of EV charging
station deployment and capacity allocation

Key Words: electric vehicles, charging infrastructure, spatio-temporal demand,
mathematical modeling, seasonal fluctuations, transit traffic, Western Ukraine.

Introduction

The large-scale integration of electric vehicles (EVs) into transportation
infrastructure imposes new requirements on methods used for planning electrical grids
and charging infrastructure. One of the major challenges is the high irregularity of
charging demand imposed on the power supply system. Existing mathematical
approaches for modeling spatio-temporal charging demand are predominantly focused
on urban environments characterized by relatively stable commuting patterns
following the “home—work—home” scheme [1, 4]. However, for intercity highways and
major transit corridors, particularly in the Western region of Ukraine, conventional
urban-oriented models are insufficient [1-6].

The geographical position of Western Ukraine results in intensive domestic and
international transit traffic flows [2]. The intensity of these flows demonstrates
significant temporal variations influenced by seasonal tourism, summer vacation
periods, weekends, and pre-holiday travel activity [3, 6]. Ignoring such fluctuations
during the planning of EV charging stations (EVCS) may lead either to congestion and
insufficient charging capacity during peak periods [5], or to inefficient utilization of
charging infrastructure during off-peak periods.

Model

The objective of this study is to develop a mathematical model of spatio-temporal
demand that allows for the decomposition of the total infrastructure load while
accounting for dynamic changes in traffic. The proposed model describes the integrated
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demand for charging capacity D(x, t) at a specific geographical or infrastructural node
of the transport network x € X at a discrete time moment t € T. The mathematical
structure of the resulting function is formulated as follows:
D(x, t) = Dloc(x, t) + Dtrans(x, t) - Ksez(t)

where Dloc(x, t) represents the local demand component generated by internal
users; Dtrans(x, t) represents the transit demand component caused by the traffic flow
passing through the node [7]; Ksez(t) is a dimensionless seasonal traffic intensity
coefficient calibrated on the basis of historical road monitoring datasets. The calculated
baseline parameters of the intensity coefficients for the investigated scenarios are
summarized in Table 1.

Table 1.
Scenario parameters for modeling the spatio-temporal demand
Modeling Scenario Local Demand Dloc | Transit Demand | Seasonality Coefficient
(kW) Dtrans (kW) Ksez
Scenario A (Summer /| 120 170 1.15
Weekend)
Scenario B (Winter / 145 110 1.0

The decrease in local demand during summer scenarios is explained by the
redistribution of charging activity from urban users toward transit traffic flows.

To verify the proposed model, numerical simulations were conducted using major
transport nodes of the Lviv region as a case study, specifically the intersections of the
M-06 Kyiv-Chop and M-11 Lviv-Shehyni highways. Statistical traffic intensity
profiles were adapted to the current growth rates of the EV fleet in Ukraine. Based on
the obtained results, daily charging load profiles were constructed, as illustrated in Fig.
1.

Spatio-temporal EVCS Load Profiles at Transit Node

- Scenario A (Summer / Weekend)
200 4 = Scenario B (Winter / Weekday)

[ -
(=2} ®
o o

—
&
o

Charging Load (kw)

0 2 a b 8 10 12 14 16 18 20 22
Time of Day
Fig. 1. Spatio-temporal load profiles on EVCS at the transit node for Scenarios A and

B
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A comparative analysis of the obtained curves demonstrates that the integration of
the transit component significantly modifies the traditional urban charging profile.
Highway transport nodes exhibit a smoothing of peak loads and the formation of a
stable daytime load plateau between 11:00 AM and 5:00 PM, corresponding to the
highest activity period of transit drivers. Seasonal effects during summer weekends
additionally increase the peak charging demand by approximately 35-42% compared
to the baseline winter weekday scenario [1-6].

Conclusions

The developed spatio-temporal demand model provides a flexible representation
of charging demand dynamics for EV infrastructure in transit regions. The integration
of traffic intensity, seasonal coefficients, and temporal activity factors improves the
adaptability of charging demand estimation under varying transport conditions.

The obtained analytical dependencies can serve as a mathematical basis for future
multi-objective optimization of EV charging station placement and capacity allocation
problems using evolutionary optimization approaches such as NSGA-II.
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MPIOPUTE3ALISI CKAHYBAHHS BPA3JIMBOCTEN HA
OCHOBI T'PA®OBUX HEMPOHHUX MEPEX

Tepemenko Terssna IlaBiiBHa,
CTapIMii HAyKOBHUM CHIBPOOITHUK,
BilicbkoBuif IHCTUTYT TeJleKOMYHiKallii Ta iHpopmaTu3aiii imeHi ['epoiB Kpyt

Tepemenko Karepuna BosionumupiBua,
CTYICHTKA,
JHepxaBHuii yHiBepcuTeT “KuiBchkuii aBialliiHui IHCTUTYT”

VY cydacHux ymoBax Iu@poBi3ailii, pPO3BUTKY pPO3MOJUIEHUX 1H(GOpMAaIliitHO-
KOMYHIKAI[IMHUX CHUCTEM Ta 3pPOCTaHHS KUIBKOCTI Kibep3arpo3 0co0JIuBOi
aKTyaJIbHOCT1 Ha0yBa€ MpoOJieMa CBOEYACHOTO BUSIBJICHHS Bpa3iuBocTe. OgHUM 13
KJIFOUOBUX 1HCTPYMEHTIB 3a0e3neueHHs 1HpopMaliitHOT O€3MeKu € CKaHEpH Oe3IeKH,
Kl JTO3BOJISIIOTH aBTOMATHU30BAaHO aHAII3yBaTU MEPEkKEBY IHPPACTPYKTYpY,
nporpamHe 3a0e3MeUeHHs], CEpBICH Ta KOH(DIryparlii 3 METOIO BUSABJICHHS IOTEHIIIITHO
HeOe3neyHux HeAoIKiB [1].

Pa3om 13 TuM, €(EeKTUBHICTh BUKOPUCTAHHS CKaHEpIB O€3MEKH 3HAYHOK MIpPOIO
3QJIEKUTh HE JMIIE B1A 1X (YHKIIOHAJBHUX MOXJIMBOCTEM, a W Bl CHOCOOY
BHU3HAUEHHS TPIOPUTETHOCTI CKAHYBaHHS, L0 € BaXXJIMBOIO CKJIAJOBOIO IPOLECY
VOpaBIIHHS BPas3IMBOCTSAMU Ta IJIAaHYBaHHS 3axoAiB 3 1X ycyHeHHs [2]. VY
TPaIUIIMHUX IT1IX0/1aX IIpiopUTe3allis CKaHyBaHHS 3a3BUYal 31HCHIOETHCS Ha OCHOBI
(hiKCOBaHUX MPABWII, MIEPIOJUIHHUX PO3KIIAJIB 200 MOMepeTHHO BUSHAUYECHUX CIIEHAPIiB.
Takuit miaxXig € AOCTaTHRO MPOCTUM Y peaiizaiii, OJHaK Ma€ HHU3KY CYTTEBHX
oOMekeHb. 30KpeMa, BIH HE 3aBXKIM BpPaxOBY€ peajbHUN CTaH 1HPOpPMAIIHHOT
CUCTEMU, KPUTUYHICTh OKPEMHUX BY3JI1B, ICTOPIIO BUSBICHUX BPA3JIMBOCTEN, TOTOUHUNA
PIBEHb PU3HKY, HASIBHICTh BIJIOMUX €KCILUTyaTOBAaHUX BPA3JIUBOCTEHN Ta B3a€EMO3B’SI3KH
MIK KOMIIOHEHTaMu 1HdpacTpykTypu [3; 4; 5].

VY cknagHux 1HGOPMALIITHO-KOMYHIKAIIMHUX CUCTEMaX OO0’€KTH HE ICHYIOTH
1301p0BaHO0. CepBepH, poboUl CTaHIli, MEpEKeBl MPUCTPOI, OA3U JaHUX, MPUKIIAJIHI
CepBiCH Ta KOPHUCTYBAallbKi BY3JIM YTBOPIOIOTH B3aEMOIIOB’SI3aHy CTPYKTYPY, V SIKii
KOMITPOMETAIIisl OJTHOTO €JIEMEHTa MOXE CTBOPIOBATH PU3UKHU TS iHIINX. Came ToMy
MiJ] Yac MpiopuTe3allii CKaHyBaHHS BaXKJIMBO BPaXOBYBATH HE JIUIIE XapaKTEPUCTUKU
OKpPEMOTO BYy3Jla, a i WOTO TMOJIOKEHHS Yy 3arajbHid TOMOJIOTIT MEpexi, KUIbKICTh
3B’SI3KIB, JOCTYMHICTh 3 1HIIUX CETMEHTIB, 3aJIEKHICTh BiJl KpUTUYHUX CEPBICIB Ta
MNOTEHLIWHY POJIb y JIAHIIIOTY aTaKu.

[lepcniekTUBHUM HampsMOM BUPIMICHHS 1Ii€i TPOOJIeMH € TMpeaCTaBICHHS
iHdopmariiiHoi cuctemMu y BUIJsiAl rpada. Y Takiidi mojeni By3nu rpada MOXKYTh
BIJINOBIJIATH €JIEMEHTaM MEPEXeBOi 1H(PpPacTPyKTypH, 30KpemMa cepBepam, poOounM
CTaHIIIsIM, MapiIpyTu3atopaM, 0azam JaHux abo ceppicaM, a pedpa — 3B’sI3KaM MIXK
HuMHU. Jl0 XapakTepuUCTUK BY3TiB MOXYTh HaleXaTH THUII TPUCTPOIO, PIBEHb
KPUTUYHOCTI, KIJIBKICTb BIJKPUTHUX TIOPTIB, HASBHICTb pAaHINIE BHUIBICHUX
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Bpa3NIMBOCTEH, pe3yibTaTH IMOMNEPEIHIX CKaHyBaHb, PiBEHb JOCTYITHOCTI Ta 1HIII
napamMeTpu oe3neku [6].

st aHanmi3zy Takux CTPYKTYpP IOLIIBHUM € 3aCTOCYBaHHS rpaoBUX HEUPOHHUX
Mepex, K1 MpU3HaueH1 JIJIs1 00pOoOIeHHS JaHUX, IPEACTaBICHUX y BUTIISII rpadiB [7;
11]. Ix ocobnuBicTs MoMsTaE y 3IaTHOCT1 OOpOOJIATH JaHi, IPeJACTaBIeH] Y BUIJISII
rpadiB, Ta BpaXOBYBaTH SIK JIOKAJIbHI BJIACTUBOCTI OKPEMHUX BY3IIIB, TaK 1 IJ00alibHI
3QJIEKHOCTI B MeXXax yciei cucteMu. Ha BiaMiHy BiJ TpaJulitHUX METOIIB, rpad)oBi
HEHUPOHHI MepeXi MOXYTh aHaNi3yBaTH HE JMIIE OKpeMi O3HAaKU OO0 €KTIB, a M
KOHTEKCT 1X B3a€MO/IIi 3 IHIIMMH eJleMeHTaMu iHppacTpykTypu [7; 8; 9; 10; 11; 12].

3anponoHoBaHM MiAX1 0 MplOpUTE3allii CKaHyBaHHs Bpa3IMBOCTEH repeadadae
noOynoBy rpadoBoi Mmozeni iHhopMaliitHoi cuctemu, (opMyBaHHS HAOOPY O3HAK AJIs
KOXKHOTO By3J1a, 00poOKy IIMX JaHUX 3a JOTIOMOTOI0 TpadoBOi HEHPOHHOT Mepexi Ta
BU3HAYECHHS MPIOPUTETHOCTI CKaHyBaHHA. Y pe3yJbTaTi cucteMa Moxke (opMyBaTH
nepenik 00’€KTIB, Kl MOTPeOyIOTh MEPIIOYEProBOi MEPEBIPKU, 3 ypaxyBaHHSAM iX
CTPYKTYPHOI Ba>KJIMBOCTI, MOTEHIIIHHOTO BIUIUBY Ha O€3MeKy BCie€i Mepexi Ta icTopii
BUSIBJICHUX BPa3JIMBOCTEH.

OcHoBHUMHK eTanaMu (YHKIIOHYBAaHHA TaKoi CHUCTEMU €: 30ip JaHUX Tpo
MepexeBy 1HGPacTpyKTypy; nmodyaoBa rpada iHpopMaliiftHOI cUCTeMH; BU3SHAYCHHS
O3HAaK BY3JIIB 1 3B’A3KIB; HABYAHHs a00 HalalITyBaHHs IpadoBOi HEHPOHHOT MEPEXKI;
O0OYHMCIICHHS MPIOPUTETIB CKaHyBaHHs; (JOPMYyBaHHS 3aB/IaHb ISl CKaHEPIB O€3MeKU;
aHaJi3 OTPUMAaHUX PE3yJIbTATIB 1 MOJAIbIIE OHOBIICHHS rpadoBoi Mojei. Takuil UK
J03BOJIsiE€ 3a0€3MEeUNTH aIalITUBHICTh MPOIIECY CKaHYBAaHHS Ta BPAaXxOBYBaTH 3MIHU Y
CTPYKTYp1 CUCTEMHU.

3acTtocyBaHHA IrpadOBHX HEHPOHHUX MEPEXK Y 3aj1a4ax MplopuTe3allii CKaHyBaHHS
Bpa3IMBOCTe Mae HH3KY TepeBar. llo-mepine, BOHO J03BOJISIE ONTHMI3yBaTH
BUKOPUCTAHHA OOYMCIIOBAIBHUX 1 YACOBUX PECYPCIB, OCKUIbKM CKAHYBAHHS MOKE
BUKOHYBATHCSl HacaMmriepes Uisi HalOUIbll KpUTUYHUX 00’ekTiB. [lo-mpyre, Takwuii
MIIX1T COpHsS€e MIABUIICHHIO HMOBIPHOCTI CBO€YACHOTO BHSBJICHHS HeOE3MEeUHUX
BpasznuBocted. [lo-Tpete, BiH 3abe3neuye OiIbIN THYYKE pearyBaHHS Ha 3MIHH B
MepexkeBii 1HGPaACTPYKTYpi, 30KpeMa IMosiBy HOBUX BY3J1iB, 3MiHY KOH(Irypartiiii abo
BUSIBJICHHS] HOBHX 3arpo3.

OTxe, IpiopuTe3allisi CKaHyBaHHS BPa3JIMBOCTEH HA OCHOBI Ipa)OBUX HEHPOHHHUX
MEpEeX € aKTyalbHHUM 1 TEPCHEKTUBHUM HAMPSIMOM PO3BUTKY IHTEIEKTYyalIbHUX
3aco0iB KiOepOe3neKku. 3arnponoHOBaHUM MIAX1A J03BOJISE€ TMEPEHUTH Bl CTATUYHOTO
CKaHyBaHHS 3a (IKCOBAaHUMH TpaBUIaMH 10 aJalTUBHOTO, KOHTEKCTHO-
OpPIEHTOBAHOTO BHU3HAYEHHS MEPIIOYEProBUX O0’€KTIB NepeBipku. BukopucTaHHs
rpadoBOro TmpeAcTaBieHHs 1HGOPMAIIHHOI CHUCTEeMH Jla€ 3MOTy BpaXxOBYBaTH
B32€EMO3B’3KM MK KOMITIOHEHTaMu 1H(QPACTPYKTYpH, iX CTPYKTYPHY BaXKJIUBICTb,
ICTOPIIO BUSIBJICHUX BPA3JIMBOCTEH Ta MOTEHIINHY pOJb y JaHIorax atak. [loganbuii
JOCIIKEHHSI MOXKYTh OyTH CIPSIMOBaHI Ha PO3pOOJICHHS MPAKTUYHOI MOJIEN TaKoi
CUCTEMH, BHUOIp ONTHUMAIBHOI apXiTeKTypu TpadoBoi HEHPOHHOI Mepexi Ta
EKCIIEpUMEHTaJIbHY OLIHKY 1i €(EeKTHBHOCTI B peajlbHUX ab0 3MOJEIbOBAHUX
MEpPEKEBUX CepeOBUIIIAX.
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AKTYalTbHICTh JTOCHIDKCHHS 3yMOBJICHA HEOOXIAHICTIO ajmamnTallii iIHCTPyMEHTIB
KOHKYPEHIIIHHOTO TpaBa J0 OCOONMBOCTEH IUGPOBUX PHUHKIB, J€ PUHKOBA Biaja
maTpopM 3HAYHOIO MIpOr0 0a3yeTbCs Ha KOHTPOJI yBark KOPHUCTYBadlB Ta
AITOPUTMIYHOMY YIIPABJIiHHI iXHbOO NOBEAIHKOIO.

VY 6epesni 2026 poky cyn npucsbkHux y Jloc-AHmKeneci yXBaJIUB MPELEEHTHE
pILIEHHS y CIIpaBl PO BIANOBIAAIBHICTH ONEPATOPIB HU(PPOBUX MIATHOPM, BUBHABIIH
iX BIAMOBINAJIBHUMHU 3a IIKOAY, 3aBAaHy BHACIIJOK BUKOPUCTAHHS JU3alHY
iaThopmM, 110 CIpusie TpuBajgoMy 3anydeHHIo kopucTyBauiB (New York Times, 2026;
Crowell & Moring, 2026). Xoua cmpaBa (OpMaIbHO CTOCYETHCS JENIKTHOI
BIIMOBIAILHOCTI, 1i IIpaBOBa JIOTIKA Ma€ BAXKIMBI HACTIAKHA JJI1 KOHKYPEHTHOTO
mpaBa. Bmepiie Ha piBHI BEpAUKTY NPUCSHKHUX OyJIO BHU3HAHO MOKJIMBICTD
MNPUTSATHEHHS MIaTGopM JI0 BIAMOBIAAIBHOCTI 3a BJIACHI KOHCTPYKTHBHI PIillIEHHS
(Crowell & Moring, 2026).

Meta noChiKEHHS TOJIsITaE B aHai31 MPaBOBUX HACHIIKIB I[bOTO PIIICHHS IS
OIIIHKM 3JI0BXKMBAHHS PUHKOBOIO BIa0l0 LMGPOBUX IIaTdhopM, 30KpeMa uepes
0COOJIMBOCTI IXHBOT'O JTU3AMHY Ta AJITOPUTMIB.

[{leHTpalbHUM €JIEMEHTOM pIIIEHHS CTajJ0 PO3MEXYBaHHS MIXK IMYHITETOM,
nepeabayeHuM Section 230 3akoHy Npo MPUCTOMHICTH Yy KoMyHikamisax y CHIA
(Section 230 of the Communications Decency Act of 1996, 47 U.S.C. § 230), sikuii
3aXMINA€ BiJ BIAMOBIJATBHOCTI 3a KOHTEHT TPETIX OCi0, Ta BiAMOBITAILHICTIO
miaTdopMu 3a ii BIacHI apXiTeKTypHi Ta anroputmiudi pimmeHds (New York Times,
2026; Koya, 2025; Crowell & Moring, 2026).

Take po3MexyBaHHS CTBOPIOE MIAIPYHTS JUIsl 3aCTOCYBAaHHS 1HCTPYMEHTIB
KOHKYPEHTHOTO TpaBa JI0 EBHUX MPAKTUK MIaTHOPM.

30KpeMa, aNropuTMIUHI CHCTEMH PEKOMEHJalliif, MeXaHi3M HEeCKIHYEeHHOI
NPOKPYTKH, aBTOMAaTHYHE BIATBOPEHHS KOHTEHTY Ta IHII €JIEeMEHTH Iu3aiHy,
CIpsIMOBaHI Ha TIABUIICHHS 3ayYC€HOCTI, MOXKYTh PO3TJISAATHCS SIK YMHHUKH, IO
BIUTMBAIOTH HA CBOOO Y BUOOPY KOpUCTyBadiB Ta nepexia Mixk cepBicamu (Costello et
al., 2023, 2026). Hns mnatdopM 3 peKIaMHOIO MOJCIUII0 MOHETH3aIlll TpaauiliiiHi
I[IHOBI KpUTEPii aHTUMOHOIOJIBHOTO aHAI3y MalOTh OOMEXEHY 3aCTOCOBHICTb, IIO
aKTyani3ye po3poOKy SIKICHUX KPHUTEpIiB OI[IHKM BIUIMBY AM3aWHY Ha MOBEIIHKY
KOpPHUCTYyBauiB Ta KOHKypeHTHY AuHamiky (Crowell & Moring, 2026).

3a3HaueHe PINICHHS Y3TOKYEThCS 3 PETYIATOPHUMH ITiIX0aMHu €BpOTIEHCHKOTO
Cotro3y, 30kpema 3 Digital Markets Act (DMA), sixuit HaOpaB yuHHOCTI | TucTOMana
2022 poky (European Commission, 2022). DMA 3anpoBaJKye cTatyc «OpaMHUKa
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(koHTpOJIEpa AOCTYIy) Ta BCTAaHOBJIIOE BHMOTH IIOJO IPO30POCTI aITOPUTMIB,
CYMICHOCTI TMOCJIYT Ta cHpaBeuBUX yMOB KoHKypeHiii (European Commission,
2022).

B Vkpaini uudposi miathopMu BU3HAIOTHCS K OJIUH 13 TPIOPUTETHUX HATIPSIMKIB
Harnany (Council of Europe, 2024). ¥V cBoto uepry, AHTUMOHONOJBHUNA KOMITET
VYkpainu (AMKY), y sxoBTH1 2025 poKy BHU3HAaB BUKOHAHUMHU PEKOMEH/AIlii, HaJlaH1
KOMITaHii oreparopy HudpoBoi mIaTGopMu CHUIBHUX MOI3J0K MO0 IPO30POCTI Ta
€KOHOMIYHOi OOTPYHTOBAHOCTI CEpPBICHOTO 300py (AHTUMOHOMOJBHUN KOMITET
VYkpaian, 2025; Lexology, 2025). 1ls cnpaBa € OIHUM 13 MEPHIMX KOMILIEKCHHX
PO3TISAIB TOBEMIHKH 1HO3eMHOI LU(POBOI MIaTPopMH, MO MPALIOE HA PHHKY
VYkpainu. Y KOHTEKCTI €BpOMEMChKOi 1HTerpaimii BHHHKae TOTpeda B PO3BUTKY
JOKTPUHAJIIBHUX MIAXOAIB JO OI[IHKM BIUIMBY JW3ailHy IUIaTopM Ha YMOBHU
KOHKYpPEHIIi.

Lle pimeHHsa Mae BaXITUBE 3HAUCHHS ISl YKPATHCHKOTO KOHKYPEHIIIHHOTO TIpaBa,
OCKUIBKHM JIEMOHCTPY€E MOXIJIMBICTh IOPUAMYHOI OLIHKM caMe Au3aiiHy MmiaaTgopM sk
JDKepesa pUHKOBOI BIaJM, a HE JMILE TPaJAULIMHUX €KOHOMIYHUX MOKa3HUKIB. B
yMmoBax Ykpainu, 1e AMKY nuiie nounHae ¢popmyBaTy NpakTUKY 11040 HUPPOBUX
PHUHKIB, JIOT1Ka 3a3HaYEHOrO IMPELEIEHTHOrO PIIIEHHS MOE CIYyryBaTU Ba)JIMBUM
MIIIPYHTSAM JIJIs1 IEPEXOAY B POpMaIbHOTO MIAXOAY 10 OUIBII 3MICTOBHOTO aHAJIZY
— 30KpeMa, OI[IHKHA TOro, sIK aJTrOPUTMIYHI MEXaHI3MHU Ta Ju3aiiH 1HTepdeicy
0OMEXYyI0Th CBOOOJly BHOOpY CIIOKMBAdiB 1 CTBOPIOIOTh IITY4H1 Oap’epu s
koHKypeHuli (Graef & Bostoen, 2025). Takuii miaxia BIAKPUBA€E HOBI NEPCIEKTUBU
st KBamigikalili MEeBHUX NPAKTUK LUGpOoBUX TMIaTGOpM SK  3JIOBKUBAHHSA
JOMIHYIOYMM CTAHOBHILIEM HABITh 32 BIJICYTHOCTI KJIIACUYHUX I[IHOBUX MMOPYIIEHb.

JloaTKOBHl pEeryIATOPHUI KOHTEKCT (DOPMYIOTh HAlllOHAIbHI 1HILIATUBU IIOA0
3aXMCTy HEMOBHOMITHIX. 30KpeMa, B ABctpaiii 3 10 rpyans 2025 poky aie 3a0opoHa
Ha CTBOPEHHS aKayHTIB y COIlaJbHUX Mepexax s ocid monoame 16 poki, 1o
BUMarae BiJ TuIaTdOpM BIPOBAKEHHS CHCTEM BiKOBOI Bepudikamii (eSafety
Commissioner, 2026).

TakuM 4MHOM, 3a3HAa4eHHM MpereneHT crapuse (GOPMYyBaHHIO HOBOI IMPaBOBOI
napajurMu, y SKii KOHCTPYKTHBHI PIICHHS IU(PPOBUX TIATPOPM MOXKYTh TISITATH
OIHII 3 OIJISAY HAa IXHIM BIJIMB HAa aBTOHOMIIO KOPUCTYBadiB Ta KOHKYPEHTHE
cepenoBuiie. OOMexeHHs 3acTtocyBaHHs Section 230 y cmpaBax, MOB’s3aHUX 13
AN3aiHOM TIPOAYKTY, PO3IIHUPIOE MOKINBOCTI BUKOPUCTAHHS KOHKYPEHTHO-TIPABOBUX
MeXaH13MiB Ha IU(POBUX PUHKAX.

VYkpaiHcbka IpaBoBa CUCTEMa Ma€ 3HAYHUM MOTEHIIaI 711 ePEeKTUBHOT afanTarii
710 IUX BUKJIMKIB IUIIXOM IMILUIEMEHTALlli €BPONEUCHKUX PETYISTOPHUX CTaHAPTIB Ta
PO3BUTKY BJIACHUX TOKTPUHAIBHHUX MIIXOIB A0 OLIIHKK BIUIUBY JU3aiiHy miaTdopm
Ha KOHKYPEHIIII0, 1110 € 0COOJIMBO aKTyaJlbHUM Y KOHTEKCTI €BPOINEMCHKOT 1IHTErpallii.
JIOCATHEHHsI ONTUMAaJbHOrO OajlaHCy MDK 3aXHCTOM IpaB  KOPHUCTYBaulB,
MIATPUMAHHSIM KOHKYPEHTHHX YMOB Ta CTUMYJIOBaHHSM 1HHOBAIii BUMAarae
MDKIUCIUTUTIHAPHOTO MIAXOAY, SIKAWA TMOEIHYBAaTUME IMPABOBUN, €KOHOMIUYHUN Ta
TEXHOJIOTTYHUI aHaJII3.
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OTxe, pimeHHS MO0 UGPOBUX TUIATPOPM HE JIMIIE TEMOHCTPYE EBOJIOIIIO
PO3YyMIHHSI PUHKOBOI BJIaJii B IU(GPOBY e€Moxy, aje W BIAKpUBAE il YKpaiHH
NEPCHEKTUBY CTATH OJHUM 13 IPOTPECUBHUX PETYIATOPIB IIUGPOBUX PUHKIB Y €BpOITi.
VYcemimHa aganTamis UMX TEHACHIH JO03BOJIMTh YKPAiHCBKOMY KOHKYPEHIIHHOMY
npaBy IMEpEedUTH BIiJl PEAKTUBHOIO O MPOAKTUBHOIO PETYIIOBAHHS, €(PEKTUBHO
pearyrouu Ha Cy4acH1 BUKJIUKH ITU(DPOBOi EKOHOMIKH.
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OPTAHIBALIS B3AEMOIT CJITUUX TA
ONEPATHBHUX MIIPO3LTIB HALIOHAJIBHO{
MOJIIIIIT TPU PO3CJITYBAHHI PO3BOIB

Ycaruid Cepriid OuiexciiioBuy,
AcmipaHT
XapKiBCHKOT'O HAIIIOHAIBHOTO YHIBEPCUTETY BHYTPIIIIHIX CIIPaB

BaxxiuBa poJib y BHpIlIeHH] 3aBJaHb e(PEKTUBHOT MPOTHIl PO30IHHUM Hamajgam
HAJICKUTh B3a€EMOJIIT CIITUMX 1 OTMIEPAaTUBHUX M1Ap0o3/11iB. OIHAK 1111 YaC MPaKTUIHOL
peatizaliii MOCTaBJICHUX 3aBJaHb BOHM 3IIITOBXYIOTHCS 3 HASBHICTIO MPOOJIEMHUX
MUTaHb, SKI CTOCYIOTBCS TMPABOBOTO, OpPraHi3aliifHOro, KPUMIHAJIICTUYHOTO,
MaTepialibHOT0, TEXHIYHOTO, KaJpoBOro 3abe3neueHHs. KpiMm Toro, B ymoBax 30poitHO1
arpecii ICHyIOTb M 1HIII CKJIAHOIII, 1110 TTOB’sI3aHi1: 3 TPOBEJACHHSAM aKTUBHUX OOMOBUX
nii; oOMexeHo1o 1H(hOpMaIIi€ro MO0 KpUMIHAIBHUX MPaBONOPYIIEHb, BUMHEHUX Ha
OKYIIOBAaHMX TEPUTOPIAX YKpaiHU; pealbHOIO HEOE3MEKOI0 ISl KUTTS Ta 370pOB’S
MIPABOOXOPOHIIIB Mij Yac MPOBEICHHS CJIIIUUX (PO3IIYKOBUX) J1i; KaapoBUi AeDIlIUT
MpaIIBHUKIB TPAaBOOXOPOHHUX OPraHiB Ha I€OKYIIOBAHUX TEPUTOPISAX JEPKABH.

VY BITUM3HSHOMY 3aKOHOJABCTBI TUTAHHS OpTraHi3allili B3a€MOii Ma€ IEBHY
MPaBOBY perjiaMeHTarllifo. 30KpeMa, TEPMIH «B3aEMO/II» 3aCTOCOBYETHCS B 3aKOHAX
VYkpainu «IIpo onepaTuBHO-pO3IIYKOBY AisSUIBHICTEY», «[Ipo opranizaiiiiHo-mpaBoOBi
OCHOBM OOpOTBOM 3 Opra”izoBaHOIO 3JIOYMHHICTIO» Ta B KpuMiHambHOMY
mporecyanbHoMy Kojaekcl Ykpainu [1; 2; 3]. BaxiauBe 3HaYeHHS MarOTh TaKOXK
BIJIOMYl HOPMATHBHO-TIPABOBI aKTH, IO PErIaMEHTYIOTh MISUIBHICTH CIIJIUHX Ta
OMEpaTUBHUX MPALIBHUKIB MiJ Yac MPOTHAIl 3JI0YMHAM, cepell AKUX [HCTpykuig 3
oprasizaiiii B3aeMOJIl OpPraHiB JIOCYJIOBOTO PO3CIIIyBaHHS 3 1HIIMMHU OpPraHaMH Ta
nigpo3aiiamu  HamionaneHoi momimii YkpaiHu B 3anoOiraHHi  KpUMIHAJIBHUM
MpaBOMOPYIICHHSIM, IX BHUSBIEHHI Ta po3ciigyBaHHl [4]. Tak, BiANOBIAHO 10
OCTaHHLOI, OCHOBHMM 3aBJaHHSIM 3a3HA4YCHOI B3a€MOIi BH3HAYECHO «3alOOIraHHS
KpYUMIiHAJIBHAM TIPABOMIOPYIIICHHSM, X BUSBIICHHSI Ta PO3CIIiTyBaHHS, TIPUTATHEHHS 710
BCTAaHOBJICHOT  3aKOHOJABCTBOM  BIAMOBIJAJIBHOCTI  OCi0, #AKI 11X  YYUHWIIH,
BIJIIIKOTyBaHHS 3aBJIJaHOT KpUMIHAIBHIUMHU MPABOMOPYIICHHSIMH IIKOJIU, BITHOBJICHHS
MOpPYIIEHUX TMpaB Ta I1HTEpeciB (i3MUHUX 1 IOpuAMYHHX ocio». B IHcTpykiii
3a3HAYAETHCS, M0 «OCHOBHUMU MPUHITUIIAMU TaKOi B3a€EMOJIII €: IMBHUIKE, TOBHE Ta
HEYNEPE/DKEHE PO3CIIIyBaHHS KPUMIHAIHHUX MPABOIMOPYIIEHB; CaAMOCTIHHICTD
CJIITYOTO B MPOIECYaNIbHIM MIsUIBHOCTI, BTPYYaHHS B Ky OCI0, III0 HE MAIOTh HA T
3aKOHHUX TTOBHOBa)KE€Hb, 3a00POHSAETHCSA, ONTHMAJbHE BUKOPUCTAHHS HAasSBHUX
MOJIMBOCTEW OpraHiB JOCYJOBOTO PpO3CIIAyBaHHS Ta OINEPAaTUBHUX MIAPO3LIIB
HamionaneHoi momiuii YkpaiHu y 3amo0iraHHi, BHUSBICHHI Ta pO3CIITyBaHHI
KPUMIHAJIBHUX TPABOIOPYIICHb; TOTPUMAHHS 3arajbHUX 3acajl KpUMIHAJIBHOTO
MIPOBA/KCHHS; 3a0€3MEUYCHHs] HEPO3TOJIOMIEHHS TaHUX JIOCYIOBOTO PO3CIiAyBaHHS»

[4].
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OTxe, TOJOBHMM 3aBJaHHSIM B3a€EMOJil OpraHiB JOCYAOBOTO CIIiACTBa 3
OMEpPAaTUBHUMH TMIAPO3JIJIAMU € CBO€YACHE BHUSBJICHHS, SIKICHE JIOKYMEHTYBaHHS
3JIOYMHIB, 3a0€3MEUCHHS 1X MOBHOT0, BCEOIYHOTO Ta 00 €KTHUBHOI'O PO3CIIiTyBaHHS,
OPUTSATHEHHS BUHHHUX OCI0 /IO BCTaHOBJEHOI 3aKOHOM  BIJIOBIIAJIBHOCTI,
BIJIIIKOAYBAaHHS 3aloJlIIHOI 3J0YMHAMHU IIKOJM, BIJHOBJICEHHA TMOPYIICHUX IpaB
rpoMansH. [lotpeba B 1bOMY BH3HAUAETHCA HASBHICTIO B iX PO3MOPSIKEHHI
crienu(p1YHUX, TPUTAMaHHUX TUIBKH M, CHJI, 3ac001B 1 MeToiB. LleHTpansHe Miclie B
oprasizairii po3ciiIyBaHHS 3JI0YHHIB TIOCITA€ CIIIAUMMA, SKUH 3M1HCHIOE TPOTIeCYyaTbHI
1 koopauHytoui pyHnkuii B3aemonuii. lle BU3HaueHO HOro mpolecyalbHUM CTaTyTOM.
HeoOxingnicTe B3aemojii 3yMOBI€Ha OO'€KTUBHOIO TMOTPEOOI0 aBTOHOMHOTO
BUKOHAHHS TOKJIAJACHUX Ha CIiaunx (QyHKIIHA. B3aemomist ciigumx 1 omepaTHBHUX
MIJIPO3/LIIB TOJISITAE B IXHIN MOTOKEHIN JTISUIBHOCTI 1O 3a0€3MEUECHHIO YCIIIITHOTO
BUSIBJICHHSI 1 PO3CJIITyBaHHS 3JI0YMHIB, 110 3A1MCHIOETHCSA KOKHOIO 31 CTOPIH Y paMKax
CBO€i KOMIETEHIlI BJIIACTUBUMM i cuiamMu 1 MeTonamu. JoOpe HamaromxkeHa i
parioHaJibHa B3a€EMOJIIS CIIIYMX Ta ONEPATUBHUX IMIJIPO3AUTB CIYKUTh OJIHIEIO 3
BKJIMBUX YMOB, 110 3a0€3MEUyIOTh YCHINIHE BUSABJICHHS 1 pO3CIiyBaHHS 3JI0YMHIB.
Bigomo, mio caigui Ta omepaTHBHI MIAPO3IIIM MaioTh CHenudiuHi, TIUIBKH iM
BJIACTUBUMHM CHJIM 1 METOJIA PO3KPUTTS 3JI0UYHMHIB, TOMY HaJ3BUYAMHO BaXJIUBO, 11100
111 MOKJIUBOCTI OYyJIM BUKOPUCTaHI HE PO3PI3HEHO, a B KOMILJIEKCI.

VY ropunuduHii Ta chemiaibHIM JiTepaTypi mnpodiieMa B3a€EMOIl CHIAYHUX 1
omepaTUBHUX MiApo3AiUIiB HamioHanbHOiI MOMIIIi JOCHIKyBajlach 0araTOTIaHOBO.
AHani3 IyMOK HayKOBIIIB 1 BITJOMYHUX HOPMAaTUBHUX aKTI1B CBITYUTH, IO 115 B3AEMOIIS
3M1MCHIOETHCS Y PopMi 0OMIHY 1HPOpMAILTi€0, CYMICHOTO TJIAHYBaHHS Ta y3T0XKCHHS
32 4acoM 1 MICIEM MPOBEJAEHHS CIIIUUX (PO3LIYKOBUX) JiM Ta HEIrJIACHUX CIITYMX
(pO3IIYKOBHUX) i, a TAaKOX HAJaHHS JOMOMOTH HAasSBHUMHU CUJIAMU Ta TEXHIYHUMHU
3acobamu. Bueni-kpuminamictu, Taki sk B. O. Konomanora, B. 0. IleniTeko,
pO3TJISAAIOTh B3a€EMOJII0 K BUIIUA CTYMiHb KOHCOMIAAIli cui 1 3aco0iB
MIPABOOXOPOHHUX OpraHiB, HAIIJIEHUX 3aKOHOM BIJAMOBITHUMH ITOBHOBAKCHHSIMH.
BoHu BBaXxaroTh, 1110 B3a€MOIis B TIPOLIECT PO3KPUTTSI 1 pO3CIIAYBaHHS 3JI0YNHIB SIBIISIE
co00I0 Yy3ro/DKEHY JMISUTBHICTh PI3HOMAHITHHX JIAHOK OJHIET a00 JCKUIBKOX
OpraHi30BaHMX CHUCTEM, CIIPSIMOBAHY Ha JIOCSATHEHHS CIIJIbHOI METH 3 HaWMEHITUMU
BUTpAaTaMu CHJI, 3ac00iB 1 4acy [5, c. 200]. AHami3 MmorisAiB HayKOBIIIB Ja€ 3MOTY
3pOOUTH BUCHOBOK TMPO TE€, IO B3aEMOII0 Tpeba po3IisiAaTH SIK BH3HAYCHY
3aKOHOJABCTBOM  JISJIBHICTh KOMIIETEHTHHX CYO’€KTIB II0JI0 PalliOHAJIBHOTO
3aCTOCYBaHHS HAsBHUX CHJI, 3aCO0IB 1 METOMIB MJII CBOE€YACHOTO BUSIBJICHHS Ta
PO3CIIiTyBaHHS 3JI0YMHIB.

Crniuuii y mporieci po3ciiAyBaHHI MOXE B3aEMOJIISITH HE TUTBKU 3 ONIEPAaTUBHUMU
MiIpO3aiJIaMHi, ajie 1 3 CIeliadicTaMy, eKCIepTaMu, IHIIMMU OpraHamMu Ta
oprasizaiisiMu, 3aco0amu MacoBoi iH(popmallii Ta iH. PiBeHb B3aeMoJii B pe3yJibTarti
BU3HAYAE CYTHICTh OY/b-SKOi CHCTEMH 1 € OCHOBOKO TPABOOXOPOHHOI HISITBHOCTI
nomiuii. Takum YyWMHOM, MiA B3a€EMOMAIEI0 MOXXKHA PO3YMITH CTBOPEHY Ha OCHOBI
3aKOHOJIABUMX AaKTIB CHUIbHY, TMOTO/PKEHY, IUJIAHOBAHY isUTbHICTH CIITYOTO 31
CIIBpOOITHIUKAMHU OTIEPATUBHUX MIAPO3ILIIB MOJIIIIi, 1110 0a3yeThcst HA BIACTHUBUX Tid
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MPUHIUIIAX 1 3HAHHAX MOXJIMBOCTEH OJHMH OJHOTO Ta 3MIMCHIOBAaHY 3 METOIO
YCHIIIHOTO BUSBJICHHS Ta PO3CIIyBaHHS 3JI0UYHHIB.

AHal3 MarepiajgiB TPaKTUKH IIOKa3y€e, 110 OCHOBHHMH OpTaHi3alliiHUMHU
dbopmaMu B3aeMOJIII CIIIUMX 1 OMNEPATHUBHUX IIAPO3ILIIB MPU PO3CIiayBaHHI
3a3HAYEHOI KaTeropii KpUMIHAJILHUX MPOBAKEHD € :

— O3HAMOMJIEHHS CJIITYOTO 3 ONIEpaTUBHUMU MaTepiajlaMy B MEKax, epe10adyeHux
BIJIOMYMMH HOPMATUBHUMH aKTaMU;

— CIiIbHE OOTOBOPEHHS I OIIHIOBAaHHS JaHUX, OJACPNKAHMX Yy pe3yJbTaTi
MIPOBEICHHS ONIEPATHBHO-PO3ITYKOBUX 3aXOIB, MO0 iX JOCTATHOCTI JUISl BIAKPHUTTS
KPHUMIHAJIBHOTO TTPOBAKCHHSI;

— CHUIbHE TIUIAaHYBAHHS CIITYUX (PO3LIYKOBHMX) MAiM 1 TaKTUYHUX OIeparlii,
CIOpPsIMOBAaHUX Ha BUABIICHHS J0Ka30Boi iH(opmanii. [Ipy npoMy 1uianyBaHHsS MOXKe
3M1MCHIOBATUCA SIK y I[IJIOMY KpPHUMIHQJIBHOMY NPOBAJDKEHHI, TaK 1 32 OKPEMHUMU
eITi30/1aMH;

— CHUIbHA AISUTBHICTH CIIJIYUX 1 OMEpPaTUBHO-PO3IIYKOBUX MIAPO3ILIIB il Yac
BIJIKPUTTS KPUMIHAIBHOTO MPOBAHKEHHS Ha MEPIIOUYEPrOBOMY Ta MOJAIBIINX eTanax
PO3CIIiTyBaHHS;

— CTBOPEHHS CJII40-ONEepPaTUBHOI TPYIH, SKI HaiyacTiiie CTBOPIOIOTHCS IO
HaWOIBII CKJIAJHUX, OaraToemizoHUX KPUMIHAIBHUX TMPOBAHKCHHSIX. BoHu €
nepeBipeHoro GopMoro 00'eTHAHHS 3yCHJIb, IO HIJIKOM BUIIPaBajio ce0e Ha IPaKTHII.
Came TyT 1 peamnizyeTbCs MPHUHLMI MPSAMOTO KEpyBaHHS, TOOTO BCl WIEHU TPYINH
BUKOHYIOTh BKa31BKH i1 TOpYUYEHHS ii KEPIBHUKA;

— B3a€EMHUI OOMIH YCHOIO 1 MUChbMOBOIO 1H(GOpPMAIIIEID ONIEPATUBHUX MPALIBHUKIB
Ta CI1IYUX 3 MUTaHb, 1110 CTOCYIOTHCS 1X AISUTbHOCTI;

— CIUIbHI BUI3/IM CIITYOTO 1 ONEPATUBHUX MPALIBHUKIB JJIsI IPOBEIEHHS CJIITUUX
(pO3LIYKOBUX) II1H;

— oprasizailis 1 MPOBEJICHHS CIUIBHUX 3aHATh Y CUCTEMI CITy>KOOBOI MiATOTOBKH,
0COOJIMBO 3a CKJIaJlaMH 3JI0YMHIB MPOTH BJIACHOCTI Ta 1H.

OTxe, TOJIOBHUM 3aBJIaHHSM OIEPATUBHUX MIAPO3JALUIIB, 3 TOYKH 30Py BHUMOTH
3aKOHY, € BUSIBIICHHS O3HAK 3JI0YMHY Ta OC10, K1 #oro BunHWIK. ['oBOpsiuM mpo Taxi
3JI0YMHU, HEOOX1THO B1I3HAYNTH, 1110 BOHH B1I0YBAIOTHCS, SK ITPABHIIO, IOCBITYCHUMHU
3MOYMHIIIMU 1 Hepinko Tpynamu oci0. Croci® iX BYMHEHHS 3a3BUYail HOCHUTH
3aMacKOBaHU XapaKTep, BiI0OYBAIOTHCS BOHU HAMYACTIIIE PANITOBO, aJie MICJs JOCUTh
CKJIaJIHOIO 1 MPOJAYMAHOI MIATOTOBKHU, III0 MOBHOK MIPOIO CTOCYETHCS 1 BUMHEHHS
p0300iB.

S CBITUUTH MpaKTUKa MPOTHIl PO300sSM, €PEeKTUBHICTH PO3KPUTTS 3JIOUMHIB
JAHOTO BUJY 3HAXOIUTHCS B MPsIMIN 3aJ€KHOCTI BiJi CBOE€YACHOCTI iX BUSBIJICHHS,
IIBUJKOCTI Oprasizauii Ta 31MCHEHHS KOMILJIEKCY ONEpPAaTUBHUX Ta IHIIUX 3aXOJIB
III0JT0 BCTAHOBJICHHS Ta 3aTPUMaHHS 3JIOYMHIINB, BIJIYYCHHIO BUKPAJACHOTO0 MaiHa i
miHHocTer. CIniji 3a3HAYUTH, 110 3arayibHI MUTaHHS OpraHi3allii i TAKTUKH BHSIBJICHHS
Ta PO3CIIiTyBaHHS 3JI0YMHIB JIOCUTH JICTAIbHO BUCBITIICHI Y CIEIIalbHIN JITEpaTypi.
Onnaxk cienrdika po3ciiyBaHHs po300iB, 0COOIMBO KOJIM MA€ MICIIE X Cepisl, YNHEHA
CTINKOI 3I0YMHHOIO TPYIIO0, BUBYEHA II1¢ HE B IOBHIN MIpi.
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[IBunke posciimyBaHHs po300iB, a HANTONOBHIIIE, CBO€YaCHE MPHUITMHEHHS
pO3MoyYaroi cepli 3J0YMHIB JAHOTO BHUY, MOXIMBO JIMIIE MPH OpraHizailii Ta
IIPOBECHHI KOMIUIEKCY CIIIUMX (PO3ITYKOBHUX) Ta HEMIACHUX CJIIUUX (PO3IITYKOBHUX)
Ty TICHIA B3aeEMOMAIl 3 IHIIMMH MIAPO3AUIAMH TOMIIIL. Y 3B'A3Ky 3 UM
NEePIIOYEProBOro 3HAUYCHHS HaOyBa€ MUTAHHS PO3KPUTTS 3J0YMHIB IO TapsuuXx
ciigaxy. OXomioBaHy JaHUM MOHATTSIM JTISUTbHICTh MOKHA YMOBHO PO3JIUTUTH Ha J1Ba
€Tanmu: TMeplIud XapaKTePU3YEThCS CYKYIMHICTIO i BiJl MOMEHTY OTpPUMAaHHS
MOBIAOMJICHHSI PO BUMHEHUH 3J0YMH O MOMEHTY OTJISIy MICI MOJii ab0o JTOmMUTY
MOTEPIIIIOTO; APYTHHA - OXOIUTIOE O€3MmocepeIHE MPOBEACHHS HEBIIKIATHNAX CIIITINX
(pO3IIYKOBHX) Ii¥i 1 HETJIIACHUX CIIYUX (PO3IIYKOBUX ) Iii.

[Ipu oTpuMaHHI TOBIIOMJICHHA MPO BYMHEHMN pO030iil HEraiHO BKUBAIOTHCA
3aX0AM IO EKCTPEHOMY BHi3y CIIITHO-ONEPATUBHOI TPyNH Ha MicUe MNOMIi I
HEBIJKJIQHOTO TMPOBEICHHS HEOOXIMHUX CHiAUuX (PO3IIYKOBUX) Ta HErJIaCHUX
caiguux (po3urykoBux) Aid. KoMiuiekce Takux Jiid nependayae 311MCHEHHS 3aX0/11B:

- mo0 3abe3nedyeHHs OTpUMaHHs 1HGOpMaIlli Mpo 3JOYUH [JIsi BU3HAYEHHS
HaIPSIMKIB TOIIYKY 3JI0YMHIIIB,;

- 3 TIEpeCcIilyBaHHs 1 3aTPUMAaHHS 3JIOYMHIIB «I10 Taps4yuXx CIlijlax», a TaKoxkK y
MICIISIX iX UMOBIPHOI MOsIBU 200 repedyBaHHS;

- PO3BIAYBaJbHOTO XapakTepy B MICISX KOHIEHTpAlil KpUMIHOT€HHOIO
KOHTHUHTEHTY 1 30yTy HUMH BUKPAJIEHOTO MaiiHa.

3axonu, M0 MPOBOAATHCA MPH PO3KPUTTI PO300iB «IO rapsiuux CIligax», HOCATH
[iJIeCTIPSIMOBAHUM XapakTep 1 MOBUHHI OyTH CIpPSIMOBaHI Ha BUSBJICHHS, 30MpaHHS
iH(dopmanii npo ocid, sKi BUMHWIMA po30ii 1 iXx 3arpumanHsa. Ha manomy erarmi
PO3CITiIyBaHHS 3JI0YMHY OCHOBHA TAaKTUYHA 33/1a4a TIOBUHHA 3BOAUTHCA 10 TOTO, 100
SIKOMOTa IIBUIIE OJIOKYBAaTH CUJIaMU HasBHUX HAPSIIB MOJIIIT IEBHY TEPUTOPIIO, B
MeXax sIKOT MOKYTh IepeOyBaTH 3JI0UMHIII 1 OPraHi3yBaTH MOLIYKOBI 3aXO0H OO0 iX
BUSIBJIICHHSI, BUKOPUCTOBYIOUYH 1HPOPMALIi0, 0 HAAXOAUTh. [I03UTUBHUX pe3yJIbTaTIB
B JaHI cHUTyarii MOXHa JOCSIITH 3a YMOBH IIONEPEIHBOrO BiANMPAIlbOBYBAHHS
TEPUTOPIi, IO 0OCIYTOBYETHCS, MAPUIPYTIB PYXy MICHKOTO TPAHCIOPTY, PO3KIIATLY
MOTI3/IIB K TPUMICBKOTO, TaK 1 JaJieKOro NpsIMyBaHHS, PO3TAIIyBaHHS MIiCIIb
MOJKJIUBOTO YKPUTTS 3704MHIIB. [Ipy 1boMy BakjiluBe 3HAYEHHS Ma€ CBO€YACHE
OpIEHTYBAHHS PO NMPUKMETH IM1103PIOBAHUX 1 BUKPAJACHUX PEUCH.

3 ypaxyBaHHSIM OTPUMaHUX Ha MICII TOJIii JaHWUX MPO 37I0YMH, OCHOBHE 3aBJaHHs
OMEpPaTUBHOIO MpallIBHUKA IOJISITa€ B OpraHi3aiii 1 HeralHoMy NMPOBEJIEHH] 3aXO0/1B
[I0JI0 TIOIIYKY 3J0YMHINB, fKi, SK MPaBHUIO, PO3TOPTAIOTHCS 3a HANPSIMKaMH, II0
BU3HAYAIOTHCSA 3aJIEKHO BIJ HASBHOCTI B PO3MOPSJIKEHHI CIIBPOOITHUKIB MOJIIIIT
iH(dopMalii: Mpo OCOOUCTICTh 1 O3HAKU 30BHILIHOCTI MiJO3PIOBAHUX y BUYMHEHHI
p030010; CIHIAIB 1 MPEAMETIB, 3aJMIICHUX HAa MICII MOJIl; CJHiAIB Ha TUN W oAs3i
3JIOUYMHIIIB; JAHUX, I[I0 XapaKTepU3ylOTh CHOCI0O BYMHEHHS pO30iiiHOro Hamamuy;
O3HAKaxX BUKPAJICHUX peueH 1 MPEeIMETIB; THIINX JaHUX.

HeoOxigHo Bil3HAYMUTH, 110 0OCIT pOOOTH ONEPATUBHOTO TMpAIliBHUKA MPU BUI3I
Ha MiCIe MO/ TOCHTH BEUKHI. MIOT0 MisUIbHICTH OXOILIIOE HE TIIBKU MICIIE€ BUNHEHHS
3JI0YMHY, ajle 1 BUXOJIUTH 3a HOro Mexi (Orjsii MpUJIersiol TepUTOpii, MPOBEACHHS
MOIIYKOBUX 3aX0/11B 110 BCTAHOBJIEHHIO OUYEBU/IIIB TOIIO). Y 3B'A3KY 3 IIUM JIO OTJISTY
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MiCIlsi TIOAIl Ta TPOBEACHHS IMONIYKOBUX 3aXOdIB B paiiOHI BYMHEHHS 3JI0YHHY,
3aJIKHO BIJI KOHKPETHOI CHTYyallli, MOBHHHI 3allydaTHCs KUIbKa OMNEPaTUBHUX
IpaliBHUKIB 1 B OOOB'A3KOBOMY BHIIAJKy OIEPYHOBHOBAXXEHOIO0, HAa TEPUTOPIi
00CIIyrOByBaHHS SIKOTO BYMHEHO PO30iii.

TyT npocTexyeTbest 3aleKHICTh MK XapaKTepOM BUMHEHUX 3JI0YMHIB 1 3HAYHUM
00CAroM MPOBEICHUX 3aXOMAIB LIOJI0 X PO3KPUTTS. Y 3B'S3KY 3 IIUM JOCHUTHh T'OCTPO
CTOIiTh MUTAHHS MPO IM1IBUIIECHHS PE3yJIbTaTUBHOCTI pOOOTHU 3 PO3KPUTTS pO300IB «I10
rapsunx ciaigax». lle 103BOIMTh CBOEYACHO, HA paHHIA CTajii NPUITHMHATH
MIPOTUIIPABHY JiSUTHHICTh YUYACHUKIB 3IOYMHHKX TPYII, 110 BYUHSIIOTH PO300i.

BaxxnuBe 3HaueHHs Mae KBaniQikoBaHa opraHizaiis poOoTH MIOA0 PO3CIiAyBaHHS
p0300iB, BUNHEHUX 3 MPOHUKHECHHSIM B JKUTJIO, 3 METOIO 3aBOJIOJIHHS OCOOMCTHM
MaiiHOM rpomajasiH. OKpiM ONEpaTHBHOrO MPUOYTTS HaA MiCLE MOAll, BaKIUBE
3HAUYEHHS BIJIIrPa€ IIBUAKE OTPUMAHHSA BHYEPNHOi iH(MOpMamii: mpo crnocoou
MPOHUKHEHHSI B MPUMIIICHHS; KUIBKICTh 3JIOYMHIIB, I1X MPUKMETH; XapaKTep
HACWJIBHUIBKUX [l 1 3aCTOCOBYBAHOI 30pOi YW 1HIIUMX 3HApsAb; MPUKMETU
BUKPAJICHUX peuei 1 IIHHOCTEW; HAsBHICTh TPAHCHOPTHUX 3ac00iB 1 HANWOUIBII
WMOBIpHI IIJISAXW BIIXOAY 3JIOYMHIIB IICIIS BUMHEHHS 3JI0YMHY; CIiJax 1 MpeaMerax,
3JIMIIEHUX HA MICI] IMOII].

BuxopuctoByroun OTpuMaHi BiJi MOTEPHUIMX Ta OYEBUIIIB PO300I0 O3HAKU
30BHIIIHOCTI 3JIOYMHIIIB OMNEPATUBHI MPAI[iBHUKU HETaiHO 1H(MOPMYIOTH MPO HHUX
0COOOBUH CKJIaJ MOMIIMIl Ta YYaCHUKIB ONEPAaTHUBHUX TPy, 10 OEpyTh y4acTb B
MPOBE/ICHHI TOIIYKOBUX 3axodiB. KpiM TOro, BaKjauBe 3HA4YeHHS Mae (HakT
CBOEYACHOTO OPIEHTYBAHHS KOH(IAEHUINHUX CHiBpOOITHUKIB. BunpasnoBye cebe 1
MPOBEJICHHS MOIIYKOBUX 3aXOJIB 3a Y4acTIO MOTEPIUIUX Ta OYEBHUIIIB 3 METOIO
BUSIBJICHHS 3JI0YMHIIB Y MICISAX HUMOBIPHOTO iX MosiBU. KpiMm TOro, BasKJIMBe 3HAYEHHS
Ma€ TPOBEACHHS OMMWTYBAaHHS TOTEPIiINX 3 METOK BCTAHOBJCHHS MaKCHMAaIbHO
MOBHOTO KOJIa X POJAMHHMX 1 APYKHIX 3B'SI3KIB JJIs1 MOJANBILOI MEPEBIPKU MOXKIIUBOI
iX IPUYETHOCTI 10 BYUMHEHHS PO301MHOTO Hamamy.

[TonepenHbo TaKOX TOBMHHI IUIAHYBAaTUCSA 3aXOJM IOJI0 BHUSBJICHHS Ta
3aTpMMaHHS 3JIOYMHIIB Ha TEPUTOPIi CYMIKHHUX 00JacTei 1 palloHIB, y TOMY YHCII
OpIEHTYBAHHS BIAMOBITHUX Miapo3/i1iB HarionansHOT momiii.

3 ypaxyBaHHSM BHKJIQJICHOTO MOXHA 3pOOUTH BHCHOBOK IPO T€, IO HAICKHUN
pPIBEHb B3a€MOJIIi BIITpae OCOOJMBO BAXJIMBY POJb HA TEPIIOYEPrOBUX eTamax
MIPOBEJICHHSI CIAUMX (PO3LIYKOBUX ) JIM: M1 Yac 3aTpUMaHHs, TPOBEACHHS OOIIYKIB,
nonuTiB. Llinkom joriuHO, 1m0 I €heKTUBHOTO PO3CIiayBaHHs P0300iB HEOOXiaHA
CIUJIbHA, 4YITKA, Y3rOJDKEHA MiSUTBHICTH CIIJIUUX Ta OMNEPAaTUBHUX IMiAPO3/ILIIB
HamionanbpHO1 nosiiii, OCKIIBKA OHUX JIUIIE 3YCHIIb CIITUUX MiAPO3AUIIB HE 3aBXKIU
JOCTaTHBO JUIsl OpraHizaiii JOCyJAOBOTO po3ciigyBaHHs. OpraHizoBaHa Ha
BIIMIOBITHOMY PIBHI B3a€EMOJIiSl CHIAYMX 1 TPAI[iBHUKIB OMEPATUBHUX IM1APO3/ILIIB
CTBOPIOE HEOOXIIHY TMEPEIyMOBY JUIsl CBOEYACHOTO ¥ €(DEKTUBHOTO PO3CIIITyBaHHS
p0300iB.
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CYYACHI I AXO0AU 10 PO3POBKU CUCTEMHA
YIPABJIIHHSI ®IHAHCOBOIO CTIMKICTIO
HIAITPUEMCTBA

€Baceh Terssna BosiogumupiBHa,
cTapiiuii Bukiaaayd kadenpu Oi3Hecy 1 mpasa
BiHHUITEKHI COITIaTbHO-€KOHOMIUYHUN IHCTUTYT YHIBEPCUTETY « Y KpaiHa

BuxigHowo mnepeaymMoBoio 3a0e3nedeHHst (piHaHCOBOI CTIMKOCTI MiANPHEMCTBA B
CKJIQIHUAX peaisiX ChOTOJICHHS BUCTYIA€ (PiHAHCOBHI MEHEIKMEHT, 1110 MICTUTB 11T,
(GyHKILIi, IPUHLIMIIHA, METOIM PO3POOKH Ta peasizallii yIpaBIlHCbKUX PIlIeHb B chepi
(hb1HaHCOBOI AISIIBHOCTI CY0’€KTa TOCIOAAPIOBAHHS.

HasaBHicTh  epexkTUBHOro  (PIHAHCOBOrO  YNPABIIHHSA 1€  MOKJIMBICTH
MIIIPUEMCTBY chOpMyBaTH  HEOOXIIHMM pecypcHUM, BHPOOHHYMIA, TEXHIKO-
TEXHOJIOT1YHUM, ()1IHAHCOBUH, KaJAPOBUI Ta IHHOBAILIMHUHN MOTEHITia], HEOOX1THUM 1T
3a0e3MeyYeHHs] HaJIeKHOI KPEIUTOCIIPOMOXKHOCTI, IIATOCIIPOMOKHOCTI Ta OCHOBH
CTabUIBPHOCTI EKOHOMIYHOTO PO3BUTKY Ha MEPCIIEKTUBRY.

B cBoro yepry, Bce 11e MOXKJIMBE 32 YMOB PO3pOOKH Ta BIIPOBAKEHHS Cy4YacHOI
CUCTEMHU Ta JIIEBOT0 MEXaHI13MY YIIpaBIiHHS (DIHAHCOBOIO CTIMKICTIO MMiIMPUEMCTBA.

MexaHi3M ynpaBiiHHS (PIHAHCOBOIO CTIMKICTIO MIAMPUEMCTBA — L€ CHCTEMa
pEryJIIOBaHHS TMPOIECIB 3aJyYEHHS, PO3MOJAULYy Ta BUKOPHUCTaHHS 30BHINIHIX 1
BHYTpIIIHIX ()IHAHCOBUX AaKTWBIB MIANPUEMCTBA BIJMOBIIHO 10 MOr0 CTPATETIYHUX
i€ B MeXaxX NEBHUX MPUHUUIIB, (PIHAHCOBUX METOJIB Ta BAXKEIIB, a TaKOX
HOPMAaTUBHO-TIPABOBOTO CEPEOBHINA, BPAXOBYIOUM ONEPATUBHY, TAKTUYHY Ta
CTpaTeriyHy OLIHKY (DiIHAHCOBOI CTIMKOCTI minpuemMcTna [1, c. 46].

EdextuBHe ynpaBmiHHS ()IHAHCOBOKO CTIMKICTIO HAa OCHOBI JI€EBOTO MEXaHI3My
J03BOJISI€ MIANPUEMCTBY aJanTyBaTHCS 10 CY4YaCHHX YMOB TOCHOJApIOBaHHS Ta
KOHTPOJIIOBATH CTYIiHb HOT0 HE3aJIEKHOCTI Bl 30BHIMIHIX JpKepen (iHaHCyBaHHS Ha
OCHOBI1 TIPOBEJICHHS OIIIHKK (PIHAHCOBOI CTIHKOCTI Cy0’€KTa rocrojapioBaHHs [2, C.
89].

@DyHIaMEHTOM CHCTEMH YTMpPaBIiHHA (DIHAHCOBOIO CTIMKICTIO MIAMPUEMCTBA €
YiTKO BH3HAu€HA METa 1 I 3MIMCHEHHS yIpaBJiHHS, SKI HEOOX1JTHO MOJUIMTH Ha
cTpaTeriyfi Ta TakTuuHi [3, c. 125].

Jlo cTpareriyHuX 1€l yNpaBiiHHA (PIHAHCOBOI CTIMKICTIO HAJEKUTh
30aJ1aHCOBAHICTh MOr0 aKTUBIB Ta MACHBIB, JOXOAIB Ta BUTPAT, a TAKOX I'POIIOBHUX
MOTOKIB.

TakTUYHUMU UIISAMUA  YOPABIIHHS (PIHAHCOBOIO CTIMKICTIO € 3a0e3MeyueHHs
HEOOXITHOTO 00CSTY BJIACHOTO Ta 3arajibHOrO Kamitainy; (OpMyBaHHS ONTHUMAaIbHOI
CTPYKTYpH KamiTamay, JIe0ITOpChbKOi 1 KPeAUTOPChKOi 3a00proBaHOCTI; 3MiHA
CTPYKTYpH Ta 00CSTYy BUTpAT; 30UIBIICHHS 00CITY peayli3oBaHUX POOIT Ta MOCIYT;
MakKcuUMi3alisi JIOXOJiB Ta MNPUOYTKIB; 3a0e3medeHHs caMO(piHAHCYBaHHSI,
KPEIUTOCTIPOMOKHOCTI, TUIATOCIIPOMOYKHOCTI; JIOCATHEHHS JOCTAaTHBOTO PIBHSA
peHTa0eIbHOCTI.
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Cporoani cuctema ymnpaBiiHHS (DIHAHCOBOIO CTIMKICTIO MIJIPUEMCTBA MOBHHHA
OyTH aJanToOBaHOI 1O KAapJUHAIBHO HOBUX YMOB HOro (yHKIIIOHYBaHHSA, IO
00yMOBJICHI PI3HOMAHITHUMHU Ta 3HAYHHUMHU PU3UKAMH, TIOB’SI3aHUMHU 13 POCIHCHKOIO
BIICHKOBOIO arpeci€lo B CTOPOHY Y KpaiHU Ta ii 3aTSHKHUM XapaKTepoM.

B rakiii cutyamii gomineHO (OpMYBaTH CHUCTEMY VIIpaBiiHHS (HIHAHCOBOIO
CTIMKICTIO Ha OCHOBI aKTyaJbHUX IMJAXOMIB, IO TOBHWHHI 3aCTOCOBYBATHUCH Y
KOMIUJIEKC], OCKUIbKM II€ JO3BOJIMTh BYACHO BHUSBIATH (IHAHCOBI MpoOieMu Ta
PO3pOOIATH 3aX0M MO0 IXHBOTO YCYHEHHS Ta MOCWUJICHHS (PIHAHCOBOI CTIMKOCTI
HiAIpUEMCTBA.

VY 1abn. 1 HaBeneHo 1X 3MICTOBHY XapaKTepucTHky [4, c. 151].

Taoannsg 1

[Tigxoau A0 po3pOOKH CUCTEMH YIIpaBiiHHs ()IHAHCOBOIO CTIMKICTIO MIIMTPUEMCTBA
IMigxin 3MicT

- IUTaHyBaHHA (PIHAHCOBOI CTIMKOCTI Oy A1BEIBHOTO MiANPUEMCTBA;
- Oprai3ailis ONepaTUBHOTO YIPaBIiHHA (DIHAHCOBOIO CTIMKICTIO;
- aHaii3 (piHAHCOBOI cHUTYaIlli HA MIAMPUEMCTBI 1T PO3pPOOKH Ta
3MIIMCHEHHS aKTyaJIbHUX YIPABIIHCHKUX PIIIEHb;
-  TPUAHATTS YOPABIIHCHKUX PIMICHh IMOAO TOKPAIIECHHS
e(eKkTUBHOCTI ynpaBiHHSA (PIHAHCOBOIO CTIMKICTIO MIAIPHUEMCTRA.
- OLIIHKA CHUTYaIlil Ha M1IPUEMCTBI;
- CTBOPEHHSI OpPraHi3aliifHOI CTPYKTYpPHU YIPABIIHHS 3 pO3NOIIIOM
MDK CTPYKTYpPHUMH MIAPO3AUIAMH MiANpUeMcTBA (QYHKLIA 1
CTpyKTypHHUii | TOBHOBA)KEHb, B TOMY 4HuCIi B cdepi hiHaHCOBOI pOOOTH;
- YITKE BH3HAYEHHSI 30HM Ta OOCSATIB  BIAIIOBIJAJILHOCTI
CTPYKTYPHUX IMAPO3AUNB  OYIIBEIBHOTO IANPUEMCTBA 32
OPUIHSTI PIICHHS.
- CTpaTeTivyHa BiAMOBIIAIBHICTE: 3a0€31e4y€e TOBIOCTPOKOBY
(diHaHCOBY pIBHOBAry 3a pPaxyHOK CTBOPEHHSI TMEpPEIyMOB s
3pOCTaHHSl PUHKOBOI BapTOCTI MIANPUEMCTBA;
- TAaKTUYHA BIJIMOBIAAIBHICTD: 103BOJISIE MIATPUMYBATH (hIHAHCOBY
PIBHOBAry B CEpeHbOCTPOKOBOMY IEPIO/Il 32 paXyHOK CTBOPEHHS
MEPEAYMOB IIOJO0 BUSBJIECHHS MOXJIMBUX IIPUYMH II BTpATH Ta
CucteMHU | po3pOOKH 3aX0/IIB CTOCOBHO BIJIHOBJICHHS (JIHAHCOBOIT CTIMKOCTI Ta
i1 cTabimizarmii;
- OmIepaTMBHA BIANOBIAJBHICT: 3a0e3Meuye KOPOTKOCTPOKOBY
(iHaHCOBY pIBHOBAary 3a paxyHOK 3MIMCHEHHsS IIJIaTeXiB 3a
3000B’SI3aHHSIMHU [IJISl TIOTIEPEKEHHS] WMOBIPHOCTI BUHUKHCHHSI
OaHKpYTCTBa MIANPHEMCTBA T4 CTBOPEHHS YMOB JJisi 0€3MEYHOTO
PO3BUTKY.

[IpouecHnii

Takox, moOymoBa CHUCTEMM YIpaBIiHHSA (DIHAHCOBOIO CTIMKICTIO CY4YacHOIO
MIIIPUEMCTBA MOBUHHA 0a3yBaTUCh HA TAKUX MPUHIUIAX KOMIUIEKCHOTO MIIX0Y, SK:
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1) pi3HOMaHITHICTH (h)IHAHCOBOTO 3a0€3MEUCHHSI MiMPUEMCTBA, M0 Mepeadadae
KOMOIHYBaHHs KamiTaly 3a oOcsramMu Ta JpKepellaMu Horo (piHaHCYBaHHS, SKE
BiJIMOBiAa€ p1HAHCOBUM MOTpedam cy0’€KTa rocroaproBaHHs,;

2) 30amaHCOBaHICTh (PIHAHCOBUX Ta EKOHOMIYHHUX pe3yJIbTAaTIB  JiSJILHOCTI
HIIMPUEMCTBA 32 TEPMIHAMHU PO3MIIICHHS Ta JKepelaMu 3alydeHHs! (p1HaHCOBHUX
pecypcis;

3) BaplaTUBHICTh KJIFOUOBUX BHYTPIIIHIX 1 30BHINIHIX (PaKTOPIB, 10 311HCHIOIOThH
IPSIMHUI Ta OTIOCEPEIKOBAaHUH BIUIUB Ha (DIHAHCOBY CTIHKICTD MIANPUEMCTBA;

4) iHTerpallist aHaJi3y BIUTUBY BHYTPIIIHIX Ta 30BHILIIHIX (JAKTOPIB 3 KOMIUIEKCHOIO
OIiHKOIO (DiHAHCOBOI CTIWKOCTI mianpuemcTna [4, ¢. 150-151].

KommuiekcHIicTh ynpaBiiHHS ()IHAHCOBOIO CTIMKICTIO MIANPUEMCTBA MOBHHHA
0a3yBaTUCh Ha IUIAHYBaHHI Ta MPOTHO3YBaHHI pe3yJbTaTiB HOT0 MISUIBHOCTI 3
BpaxyBaHHSIM B3a€EMHOTO BIUTUBY TPOIECIB MPUCTOCYBAHHSA 1O MIHJIMBUX YMOB
(YHKIIOHYBaHHSA Ta PO3BUTKY 3 METOKO JOCSTHEHHS HAJIEKHOTO PIBHS (PIHAHCOBO-
€KOHOMIYHO1 Oe3MeKHu.

OTxe, pO3rJsHYTI CydacHl MIAXOAM Ta MPUHUIUOMN J0 PO3POOKH CHUCTEMHOIO
yopaBiaiHHS  (DIHAHCOBOIO CTIMKICTIO MIJMPUEMCTBA JIO3BOJISATH KOMILIEKCHO
BUPIIIYBaTH TUTAHHS pallloHami3allii Mpolecy YNpaBliHHA HOro (¢iHaHCOBUMU
pecypcaMu Ta po3B’A3yBaTH MpoOJieMy 3a0e3MeUeHHs 1 MATPUMAHHS ONTUMATIBLHOTO
piBHSI (PIHAHCOBOI CTIMKOCTI B HECTAOUIBHUX YMOBaX CbOT'OJICHHS.
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POJIb JIIOAUHHU B CUCTEMI YIIPABJIIHHA:
TPAHCO®OPMALIA BI «PECYPCY» 10 JIOACBKOI'O
KAIIITAJY

AxmeroB Liisic
K.€.H., TOIIeHT Kadepu eKOHOMIKH, yIIPaBIiHHS Ta 013HeC-aIMIHICTPYBaHHS,
Kutomupcrkuit iHCTUTYT [IpAT «BH3 «MAVYID»

Ceprees €Bren
3100yBay nepiioro (0akaaaBpChbKOTO) PiBHS BUIIOT OCBITH,
Kuromupcwkuii iHCTUTYT [IpAT « BH3 « MAVYII»»

VY cywyacHux ymoBax mo0ajbHOI HH(POBI3alli Ta 1HTENEKTya i3alii eKOHOMIKA
TpaJauLIHI MIAXOAU J0 YIPABIIHHSA, JI€ JIIOAUHA PO3TIIIaiacs JUIIE IK BUPOOHUYUI
pecypc, 0OCTaTOYHO BTPadaroTh CBOIO €(heKTUBHICTD. [lepexia A0 NOCTIHAYCTPIaaIbHOIO
CYCHUIbCTBA JUKTY€ HOBI MpaBuUja, 3TAHO 3 SKUMH came 3HaHHS, KPEaTUBHICTh Ta
€MOIITHUH 1HTEJIEKT MpPalliBHUKA CTAIOTh TOJJOBHUM YNHHUKOM (DOPMYBAHHS PUHKOBOI
BapToCTi KommaHii. TpaHcdopmariisi COpUNHATTS OCOOMCTOCTI BiJ «BUTPATHOTO
€JIEMEHTa» JI0 CTPATEri4yHOro JIIOACHKOTO KamiTaly € HEOOX1THOK YMOBOIO Jis
BIDKMBAHHS OpraHi3ailiil y BUCOKOKOHKYPEHTHOMY CEpEeIOBHIII. AKTYaJbHICTh IIi€i
npoOeMH  MIJCUITIOEThCA  JAehIUTOM KBaTi(piKOBAaHUX KaJpiB, M0 3MYIIYE
MEHE/DKMEHT TIeperisfAiaTd 1HBECTHUIIIHHY TIONITUKY Ha KOPUCTh PO3BUTKY Ta
yTpUMaHHS TalaHTiB. JlOCHi/pKeHHsT MexaHi3MiB IIi€i TpaHcdopmarllii 103BOJIsIE
IMOIIIe 3pO3yMITH 3MIHY TapajurMy YOPaBIIHHS, JI€ JIOAMHA CTa€ HE 00'€KTOM
KOHTPOJIIO, a KIIFOUOBUM Cy0'€KTOM 1HHOBAI[ITHOTO 3pOCTAHHS.

Mera gocaigaeHHsl MOJSrae y BHUSBJICHHI €BOJIOLIL POl JIOAMHU B CHUCTEMI
YIPaBIIHHS — B/l TPAKTYBaHHA ii K peCypcy 0 pO3yMiHHS SIK JIFOACHKOTO KariTairy —
a TAKOXX Y BU3HAYEHHI CyTHOCTI JIFOICHKOTO KamiTaay Ta 0COOIUBOCTEN HOTO PO3BUTKY
B yMOBax LU(poBOi TpaHCcPopMallli.

O0’€eKT H0CTITKEHHS — CUCTEMA YIIPABIIHHS IEPCOHAJIOM y CYYaCHHUX COLIalbHO-
€KOHOMIYHUX YMOBAaX.

IIpeamer AoCHiTKEHHA — TEOPETUYHI MIIXOIU 10 PO3YMIHHS POJII JIFOJUHU B
VIPaBIIiHHI, 3MICT 1 XapaKTEPUCTUKH JIFOJICHKOTO KaIliTaly Ta TCHEHIIIT HOTO PO3BUTKY
B yMOBax u@posizartii.

3aBaaHHA 0CTIIKEHHS:

1. IlpoananizyBaTu reHe3y HAyKOBHUX MIJIXOMIB JAO PO3YMIHHS POJi JIIOAWHU B
CUCTEMI yIpaBJIiHHS.

2. PO3KpuTH CYTHICTh IOHSTTS «TIOACHKUIN KarliTad» Ta BU3HAYUTH HOTO KITFOYOBI
XapaKTEePUCTUKH.

3. OxapakTepu3yBaTy BUKJIUKH Ta TIEPCIIEKTUBH PO3BUTKY JFOICHKOTO KaIliTamy B
YMOBax aBTOMAaTH3allii Ta BIPOBAHKEHHS IITYYHOTO 1HTEIIEKTY.
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1. EBostronisi HAyKOBHMX IiIX0AiB 10 PO3YMiHHS JIOJAUHYU B YIIPABJIiHHI.

[cTopuune popmMyBaHHS KOHUETILIT «IIOIUHU K PECYPCY» 3aKIalu MPEeACTaBHUKA
KJIACUYHOI IIIKOJIM MEHEIKMEHTY, 30KkpeMa dpenepik Teinop ta Aupi daiions [1; 2].
VY 1eil nepiof, 110 NMpUMNaB Ha €MOXy 1HyCTpiami3allli, NpaiiBHUK PO3IIISIaBCs CyTO SIK
MEXaHIYHUM JOAATOK J0 BepcTara, 4usl €(PEeKTUBHICTb BHUMIPIOBAjacs BUKIIOYHO
Gbi3uyHOI0 TPOAYKTHMBHICTIO. HaykoBa opranizaiiis mpaill mnepemdadana KOPCTKY
crieliamsaliiro, AeTadbHy pPEerIaMEeHTAIliI0 PYXIB Ta PO3IIL MEPCOHATY K 3MIHHOTO
BUTPATHOTO PECypCy, MOAIOHOTO 10 CUPOBHHM 4M NanuBa. OCHOBHOIO MOTHBAIIIEIO
BBaXkKajacs JIMILE MaTepiajibHa BUHAroposa, a Oynb-gKa iHiliaTuBa 3 00Ky poOiTHHKA
cupuiiManacs sSK TOPYIIEHHS BCTAHOBJICHOI TEXHOJOTIYHOI JUCIUIUTIHHU. Takuid
TEXHOKPATUYHUH T1X1]1 TO3BOJIMB JOCITTH MAaCOBOTO BUPOOHUIITBA, TIPOTE TTOBHICTIO
ITHOpPYBAaB IICUXOJIOT1YHI Ta COL1aJIbHI MOTPEOU OCOOUCTOCTI.

[TocTynoBa 3MiHa mapagurMu posmnodanacs 3 mosBoto [1Ikomu TonChKuX BIAHOCHH
y 1930-x poxkax, ¢pyngatopom sikoi ctaB Enron Meiio micast BigoMux XOTOPHCHKHUX
excriepuMeHTiB [8]. JlocnmigHuku Brepiie TOBEIH, 10 Ha MPOAYKTHUBHICTH Mpalli
BIUTMBAIOTH HE JHIe (Pi3UyH1 YMOBH 4M 3apo0ITHA I1JIaTa, a i ICUXOJIOTTYHUM KITIMaT,
yBara KepiBHUIITBA Ta HeOpMalibHI 3B'I3KH B KOJIEKTUBI. Y 1€l yac (hOKyC yrpaBIIiHHS
3MICTUBCSL 3 KOHTPOJIIO 3a pyXaMU TiJla Ha BHUBUEHHS TPYNOBOi JWHAMIKH Ta
BHYTpIIIHKOI MOTHBAIIIT iHAUB1Aa. Teopii Abparama Macnoy Ta [lyrmaca Mak-I'peropa
(Teopis X Ta Teopis Y) momoBHWIM Iiek eram [3; 4], oOIpyHTyBaBIIM CKJIATHY
lepapxit0  JIIOACBKUX — moTped. JlromuHa  mepectasia  OyTHU  «TBUHTHUKOMY,
MEPETBOPUBILNCH HAa 00 €KT ICHUXOJOTIYHOTO BIUIMBY, IO MOTpeOye BU3HAHHA Ta
camopeai3anii Juist epeKTUBHOI POOOTH.

CydJacHHiA eTam PO3BUTKY YIPABIIHCHKOI JYMKH XapaKTePU3YEThCS OCTATOYHUM
YTBEPJUKEHHSIM TEOPii JIFOJAChKOrO Kamitany, 3a siky Teomop Illynwir Ta I'epi bekkep
orpumanu HoOemniBchki npemii [5; 6]. Y 111 KoHIIEMNIIIT JTF0JUHA BU3HAETHCS HE TPOCTO
JOKEPEJIOM BUTpPAT, 4 HAUIIHHIIIKMM aKTUBOM, 1HBECTHIlT B KU (HaBUYaHHS, OXOPOHY
3MI0POB'sl, KyIbTypy) IPUHOCITH PETbHUN €KOHOMIYHUHN TpuOyTok. Ha BimMiHy Bin
TPAJAUIIIHOTO PeCypcy, JIIOACHKHI KamiTal Ma€ 3aTHICTh 0 CAMO3POCTaHHS: 3HAHHS
Ta JOCBIJl HE BUYEPITYIOTHCS B MPOIIECI BUKOPUCTAHHS, a JIMIIE MPUMHOXYIOThCs. B
€MoXy CeKOHOMIKM 3HaHb YMPaBIIHHA TPaHCPOPMYEThCS Yy MApTHEPCTBO, [I€
oprasizailisi CTBOPIOE CEpPEOBUIIE JISI PO3KPUTTS TBOPUOTO MOTEHINATY KOMXKHOTO
cniBpoOiTHUKA. TakuM YMHOM, HayKoBa JyMKa MPOMIUIA NUISIX BiJ EKCIUTyaTarlii
GI3UYHOI CHJIM 10 KamiTaji3alii IHTEJIEKTyaJlbHUX Ta KpeaTuBHUX 3A10HOCTel
0COOHUCTOCTI.

2. CYTHICTh NOHATTH «JIHACbKHH KamiTa/D.

JlronchbKkuii KamiTan y cy4acHiii €KOHOMIYHIN Hayll PO3IIISIIA€THCA SIK IHTErpaJibHa
CYKYIIHICTh 3HaHb, KOMIIETEHIIIH, Tpo(eCciiHuX HABUUYOK, CTaHy 3A0POB’ s, MOTHBAL1
Ta OCOOHMCTICHUX XapaKTepUCTUK I1HIWBINA, sKI (GOPMYIOTh MOro 37aTHICTb
CTBOPIOBATH €KOHOMIYHY IIHHICTh. Ha BiAMIHY BiJ TpaauIlifHOTO TPAKTyBaHHS MpaIlli
SIK BUTPATHOTO PECypCy, KOHIICTIIis JIOACHKOTO KaTaly IMiJIKPECItO€ 1HBECTULIIMHIIMA
XapakTep PO3BUTKY JIIONWHH: BUTPATH HA OCBITY, MIBUIIEHHS KBaTi(iKallii, MeIHUIHe
3abe3neueHHs Ta po3BUTOK soft skills iHTepIpeTy0ThCS SIK JOBrOCTPOKOBI BKJIAICHHS
3 OYIKyBaHOIO €KOHOMIYHOIO BiJIJau€ero.
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Y KOHTEKCTI €BOJIOLIi YMpPaBIIHCHKOI TyMKH CYTHICTH JIOACHKOTO KarliTaty
PO3KpHUBAETHCA Yepe3 MPOTUCTABICHHS PECYPCHOT Ta KaliTaabHOI MapaaurM. Y Mexax
kiacuyHoro migxony (®. Teimop, A. dalionp) JMOAUHA PO3MIATAETHCA K 00 ‘€Kkm
VYNpaeninHg ma eremenm eumpam, €(HEKTUBHICTh SKOTO BHU3HAYAETHCS 0O0CSTOM
BUKOHaHOI poboTu. HatomicTe cydacHa teopisa mroackkoro kamitany (T. Llymerm, T.
bekkep) TpakTye mpalliBHUKA K aKMUBHO20 CYO '€KMA eKOHOMIYHOI OisIbHOCMI ma
00’exm ineecmuyin. Taka 3MmiHa BigoOpa)kae TepexiJ BIJ MEXaHICTUYHOIO J0
1HTEJIEKTyaJIbHO-OPIEHTOBAHOTO PO3yMIHHS POJI1 JIFOAWMHU B OpraHi3aiii.

Ha mnpaktuuHomy piBHI 1 TpaHchopMallisi 3yMOBIIOE MEpPErsia KIOUOBUX
NPUHIIMIIB YIPABIIHHSA TMEPCOHATIOM. SIKIO y PEeCypcHi Mopeni NpiopUTETOM €
MiHIMI3allisl BUTPAT HAa yTPUMaHHS MPAIiBHUKIB, TO B MEXaX KOHIEMIII] JIOICHKOTO
KaIiTajay YIpaBJiHHS OPIEHTYETbCS Ha MaKCHMI3allll0 BiJiadi BiJ 1HBECTHUIIHN y iXx
po3BUTOK. Lle mposiBiIs€ThCS y 3MIHI MIIXO/A1IB O MOTHBAIIi1, HABYUaHHS Ta OLIIHIOBAHHS
MEepPCOHANTY: aKIEHT 3MINIYEThCS 3 KOHTPOJIO Ta periaMeHTalii Ha pPO3BHTOK
KOMIIETEHII1#, 3aIy4eHICTh 1 JJOBTOCTPOKOBY €(PeKTHUBHICTh. BiNMmoBiIHO, OCHOBHUM
JOKEPEJIOM IIIHHOCTI CTaloTh HE (B13WYHI 3yCUIUIS, a 3HAHHS, IHTEJICKT 1 37aTHICTh J0
1HHOBAITIH.

Oco0a1BO BaXKJIUBUM € MIEPEOCMUCIICHHS POJIl HAaBYaHHS. Y TPaJULIIiHIN cucTeM1
BUTPATH HA PO3BUTOK MEPCOHATY PO3MISAAINCS K TakKl, 0 3MEHITYIOTh TPUOYTOK Yy
KOPOTKOCTPOKOBOMY Tiepioi. HaTtoMicTh y Mekax KOHIIEIMIii JIOACHKOTO KariTaily
HaBYaHHS 1 PO3BUTOK € JOBIOCTPOKOBHUMH I1HBECTHLISIMM Yy  MaiOyTHIO
KOHKYPEHTOCIIPOMOXHICTh opraHizaiii. Ile o3Havae, mo e(pexkTUBHICTh KOMIIaHil
Aenanl Oulblle 3aJIeKUTh HE BIJI KUIBKOCTI MpPAI[iBHUKIB, a B1J SKOCTI IXHBOIO
IHTEJIEKTYyaJIbHOTO Ta KPEaTUBHOTO TIOTEHITIAITY.

3 HayKoBOi TOYKHM 30py, JIIOACBKHM KamiTajd AOLUIBHO pO3MISAATH Yy TPhOX
B32€EMOIIOB’SI3aHUX BUMIpaX:

InpuBinyaapuunii (iHBecTuHiiHMi) MiaXiag — TpakTye JIOACHKUN KamiTayl SK
pe3yabTaT palioHaIbHUX 1HBECTHUIlIN 1HIUBI/IA y BIACHUN PO3BUTOK, 1110 3a0e3meuye
3pOCTaHHS MOTO JOXO/IIB 1 MPOIYKTUBHOCTI [6].

Couio-ekoHOMIYHMI TiAXiJA — PO3MIUPIOE MOHATTS, BKIIOYAIOYH SKICTh JKUTTA,
coIliajibHl 3B’SI3KM  Ta MOXJIMBOCTI camMopeaii3alii SK CKJIaJ0Bl JIOJCHKOTO
pPO3BUTKY [7].

Crpareriunuii (ynpapjiaiHCbKMIl) MiIXig — po3misiae JTIOACHKUN KamiTal siK
KJIFOYOBUM HeMareplalbHUN aKTUB Opradizauii, 1mo ¢opMye ii JOBrOCTPOKOBI
KOHKYpeHTHI nepeBaru uepe3 HRM-cuctemy (cuctema cTpaTeriyuHOro yHpaBiIiHHS
JIOACBKUMU PECypcamu, sika OXOIUTIOE J1001p, PO3BUTOK, OILIHIOBaHHS, MOTHBALIIIO Ta
yTPUMaHHS IEPCOHAITY).

Taxum 4MHOM, CyTHICTB JIFOJICHKOTO KaITiTaly MOJIsATac He JTUIIE Y HAsIBHOCTI 3HAHD
1 HaBMYOK, a Yy 3JaTHOCTI IUX XapaKTepUCTUK TeHEpPyBaTH JOJaHy BapTICTh,
CaMOBIJITBOPIOBATHUCS Ta MOCUITIOBATH €()EKTUBHICTh SIK OKPEMOTO TpaIliBHUKA, TaK 1
opranizairii B 1ijiomy. [lepexia Bij peCypcHOTO /10 KamiTaabHOTO MiAXO0AY BigoOpakae
MOMHHY 3MIHY EKOHOMIYHOI NapagurMy: JIOJUHA IepecTae OyTH BUTPATHUM
(hakTOpOM 1 CTa€ IEHTPAIBHUM JIpaiiBEpOM 1HHOBAIIMHOTO PO3BUTKY.
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3. BUKJIHMKH Ta NepCHeKTHUBH PO3BUTKY JIIOACHLKOI0 KamiTajdy B YMOBax
aBTOMATH3AIlil TA BIPOBAIKEHHS IITYYHOI0 IHTEJIEKTY.

BrpoBapkeHHsT MITYYHOTO 1HTENIEKTY Ta MacliTaOHa aBTOMaru3allisi MpOIEeCiB
CTBOPIOIOTH TPUHIMIIOBO HOBI BHUKIMKH I KJIACHYHUX MOJIEJEH yNpaBIiHHA
JIOACHKAM  KamiTaJioM. [OJOBHUM  pHU3UKOM  CTa€  CTpIMKE  3HELIHECHHS
BY3bKOCTICITaJ130BaHUX TEXHIYHUX HABUYOK, K1 JIETKO MIA0ThCs aIropuTMI3aIlii Ta
3aMiHI IPOrpaMHUMH pillieHHsAMH. [IpariBHUKY 3MyIIIEH] aaanTyBaTUCS 10 KOHIIEIIIIT
0e3mepepBHOTO HaBYAHHS, OCKUIBKH TEPioJl HalliBPO3Maay 3HaHb y CyYaCHHX YMOBAax
CKOpPOTHUBCSL JI0 KUIbKOX pokiB. Opranizaiiii CTUKalOThCA 3 MpolieMoro nudpoBoro
PO3pUBY, /i€ YaCTHHA IEPCOHAITY HE BCTUTAE 32 TEMIIAMHU TEXHOJIOTTYHUX OHOBJICHbD. Lle
noTpelye BiJ MEHEHKMEHTY PO3pOOKHM CcTpaTerii mepekBaiidikalii Ta MmiaBUIECHHS
KkBasiikaii 11 30epe’KeHHsI [UTICHOCTI TPYAOBOTO MOTEHIIIATY.

Boanouac uudposa TpanchopMmaliis BiAKpUBaE Oe3npeneeHTH] NePCIEeKTUBY IS
3BUTBHEHHS JIFOACHKOTO KaliTady BiJl pyTHHHHUX Ta BUCHAXKIMBUX 3aBnanb. [ITyunnii
IHTEJIEKT CTAa€ TMOTY)KHHUM IHCTPYMEHTOM, IO IiJICUIIIO€ KOTHITUBHI MOXKJIMBOCTI
JIOMWHM, JTO3BOJISIIOUMA 30CEPEIUTUCS HA CTpaTeriyHOMY IUIaHYBAaHHI Ta KpeaTwBi.
OcHOBHA I[IHHICTb MPAI[IBHUKA 3MIIYETHCS Y MIIOMUHY «M’ SIKUX HABUYOK», TAKUX 5K
EMOIIMHUN 1HTEJNEKT, KPUTUYHE MHUCJICHHS Ta 3[aTHICTh 0 €TUYHOTO NPUNUHATTA
pieHs. [lepcrieKTHBHUM HaNIPsIMOM CTa€ T1OpUIHA B3a€MO/IIS JIFOMUHU Ta MAITMHU, JIE
iaTenekt I gomoBHIOE 1HTYIIIIO Ta afanTUBHICTH (GaxiBiA. Takuil CHHEPTeTUUHUMA
MIIX11 TO3BOJISIE CTBOPIOBATH 1HHOBALIWMHI MPOAYKTH, SIKI paHimie Oylu TEXHIYHO
HEMOXJITMBUMM JIJI peasti3allii.

MaiibyTHe pO3BHUTKY JIIOICHKOTO  KamiTaldy THojisirae y Mepexoal o
IHAUBITYyaII30BaHUX TPAEKTOPIM  Kap’€pHOro Ta MpPOQPECIHHOro 3pOCTaHHA.
ABTOMaTH3allisl J103BOJIAE 30MpaTH BEJMKI JaHl MPO MPOAYKTUBHICTH Ta CTaH
CHIBpOOITHHKIB, IO Ja€ 3MOTYy OyayBaTH IMEPCOHAI30BaHI CUCTEMH MOTHBAIlli Ta
MiITPUMKHA MEHTAJILHOTO 370pOB's. KITIOWOBHM BUKIMKOM 3QJIHINAETHCS 30€PEKCHHS
JIOASTHOCTI B YIpaBiiHHI, 100 TEXHOJOTi HE MEpPEeTBOPWIIM KalliTal 3HOBY Ha
«umdpoBuil pecype» nmns Mmadinysamid. Opranizarii, sKi 3MOXYTh TapMOHIIHO
MOETHATH TIOTY>KHICTh IITYYHOTO IHTENEKTY 3 YHIKaJbHUM TBOPYUM TMOTEHIIIAIOM
JIOAWHM, OTPUMAIOTh BUPIMIAIbHY KOHKYPEHTHY TepeBary. 3peiTor, caMe JIoArnHa
3QIIMINAETBCSA  €AMHUM JDKEPEJIOM CMHUCTIB Ta MUIeH, Ui peamizaimii SKux 1
CTBOPIOIOTHCS HAMCKIIAIHIII TEXHOJOTTYHI CHCTEMH.

BucHoBku:

AHaJti3 reHe3u yIpaBlIiHChKOI TYMKH 3acBiIUMB (yHIAAMEHTAIBHUHN Tepexi Bij
TEXHOKPATUYHUX A0 T'YMAaHICTUYHHMX MIAXOAIB Y PO3YMIHHI POl JIOAUHHU B CUCTEMI
YIpaBMiHAA. SKIIO KIAaCHYHUN MEHEIKMEHT pO3IVIsAaB IMpalliBHUKA SIK MEXaHIYHHMA
pecypc, €(PEeKTHUBHICTh SKOTO BHUMIPIOETHCS MPOMYKTUBHICTIO Mpali, TO PO3BUTOK
IIKOJIM JIFOJCBKUX BIIHOCHH 1 TMOAAJIBIII TEOpii yHpaBIiHHS 3MICTUJIM AKIEHT Ha
MICUXOJIOTIYHI, COIliabHI Ta MOTHBAIlIiHI YMHHUKU. Y Cy4YaCHHUX YMOBaX JIOIHMHA
OCTaTOYHO YTBEPIKYETHCS SIK IIEHTPAIBHUMA €IEMEHT OPTaHi3alliiHOTO PO3BUTKY Ta
1HHOBAIIHHOTO 3POCTAHHS.

BusnadeHo, 1110 JH0ACHKUN KarliTall € CKJIaHOK0 6araToOBUMIPHOIO KaTeropi€lo, sSka
BKJIIOYA€E 3HAHHS, HABUYKH, JIOCBIJ, CTAaH 3I0POB’S Ta MOTHBAIIMHI XapaKTECPUCTUKH
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ocobucTocTi. Moro KimouoBa BiAMIiHHICTH Bifl TpaAMIIHHMX pecypciB Ionsrae y
3IaTHOCTI JI0 CaMO3pOCTaHHS, BIATBOPEHHsSI Ta T€HEPYBaHHS JI0/IaHOi BapTOCTi. Y
MeXaxX Cy4acHOi €KOHOMIKM caMme SKICThb JIIOJCHKOTO KamiTaldy BH3HAuae
KOHKYPEHTOCIIPOMOXKHICTh OpTaHizaiiii, a 1HBECTHIli y PO3BUTOK IEPCOHATY
HaOyBalOTh CTPATET1YHOTO 3HAUYCHHS.

JlocoipkeHHsT Cy4acHMX YMOB PO3BUTKY IIOKazajio, 10  IudpoBizallis,
aBTOMATHU3allisl Ta BIPOBA/KEHHS IITY4YHOTO IHTENIEKTY CYTTEBO TpPaHC(HOPMYIOTh
BHMOTH JI0 JIFOJICBKOTO KarmiTaty. 3 0JHOTO OOKY, BiOYBA€THCS 3HEIIHEHHS Py THHHIX
1 BY3bKOCIICIIaTI30BaHMX HABUYOK, 3 I1HIIOTO — 3pOCTAa€ POJIb KPEaTHUBHOCTI,
KPUTUYHOTO MHCJICHHS, €MOIIIMHOTO I1HTEJNEKTY Ta 3IaTHOCTI J0 Oe3lepepBHOTO
HaBuaHHA. [lepcrieKTUBU PO3BUTKY JIIOACHKOTO KalliTajdy IMOB’s3aHi 3 (OpMyBaHHSIM
THYYKHX, aJaNTUBHUX KOMIETEHIII Ta €(QEKTUBHOI I1HTErpali€l0 JIOAUHU 1
TEXHOJIOTIH, M0 3a0e3leuye CTaJIUid PO3BUTOK OpraHi3aliii y HOBIA LHUQPOBIA
peabHOCTI.

Ha namy nymky, momanbpliuii po3BUTOK €(EKTHBHUX YIPABIIHCHKUX MOjeNen
MOKJIMBHUM JIMIIIE 32 YMOBHM BU3HAHHS JIOJUHU HE JIMIIIE €KOHOMIYHUM PECYPCOM, a
HOCIEM 1HTEJIEKTYaJIbHOTO Ta IIIHHICHOTO MOTEHITiaTYy.
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MU®POBUM MEHEJX)KMEHT MOTHUBAIIII
IMEPCOHAJIY Y BUPIIEHHI TPYJOBHUX
KOH®JIKTIB
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K. II. H., JIOIEHT

Kadeapa yrnpapiIiHHS IEPCOHATIOM 1 EKOHOMIKH ITpalti
Onechkuii HallIOHATBHUN €KOHOMIYHUHN YHIBEPCUTET

[Mupposa Tpanchopmaris KapJIUHAIBLHO 3MIHIOE XapaKTep TPYJOBUX BiJIHOCHH:
IITYYHUN 1HTENEKT, aBTOMAaTH3allsd, AIrOPUTMIYHE YIpPaBIIHHSA Ta JUCTaHLIKWHI
(dbopMH 3aiTHATOCTI MOPOKYIOTh HOBI1 JDKEpeia HAPYKEHOCTI MK IPALlIBHUKAMH 1
poOGoTonaBusiMu. KnacuuHi IHCTpYMEHTH BpETYJIIOBaHHA TPYIOBUX KOH(QIIKTIB -
KOJIEKTUBHI ~TE€PErOoBOpPH, MeMlalis, KOJEKCH KOpPIOPATUBHOI TMOBEAIHKUA -
CTBOPIOBAJIMCS I BIAHOCHO CTaOULIBLHOTO O(ICHOTO CepefoBHUIA 1 Jie/ialil MEHIIE
BIJINOBIJIAIOTH peallisiM OpraHizailiif, mo nepedyBaroTh Ha PI3HUX CTAIISIX UPPOBOTO
nepexoay. OcoOuBoi rocTpOTH Ha0yBa€e MUTAHHS: K MOTHBAIIHI CTpaTETii - TOOTO
3aX0/ld, COPSIMOBaHI Ha (pOPMyBaHHS KOHCTPYKTHBHOI MMOBEAIHKM Ta TOTOBHOCTI 10
CHIBIIpaIll - MalOTh TpaHC(HOPMYBATHUCS Pa3oM 13 IUDPOBUM POOOUNM CEPEIOBHILIEM,
o0 3abe3neuyBaTd €PEKTUBHE BHPINICHHS KOH(IIKTIB, a HE Juile iX (GopmanbHe
3aKpUTTA.

CTpiMKHIl PO3BUTOK LU(PPOBUX TEXHOJIOTIH 3MIHIOE HE JIMILE TEXHIYHI ACTIEKTH
TISUTBHOCT1 OpraHizanii, a ¥ miAXoAu 10 YIpaBiIiHHS MEPCOHAIOM, KOMYHIKAIll Ta
MOTHUBALli MpaliBHUKIB. Y CyYacHMX YMOBax LM(poBi3aligd AeAajl aKTHUBHIIIE
IHTETpY€ETHCS B MPOLIECH MEHEIKMEHTY Uepe3 BUKOPUCTAHHS alITOPUTMIYHUX CHCTEM
KOHTPOJI0, aBTOMAaTHU30BAHOI'O OLIHIOBAHHS pE3yJbTaTIB Mpani Ta IUdpPOBUX
miaTdopm B3aemoii. Taki 3MiHU COPUSIOTH MJBUIIEHHIO €(EKTUBHOCTI YIPABIIIHHS,
OJIHAK OJTHOYaCHO CTBOPIOIOTh HOBI COIIaJBHO-TICUXOJIOTIYHI Ta OpraHi3alliiHi
BUKJIMKH ISl TIEPCOHAITY.

OcoOnuBy yBary HayKOBIIIB TpHUBEpTac MpodjemMa TpaHcopMallii TPyaOBHUX
KOH(ITIKTIB T BIUIMBOM HU(pOBOTO cepemoBuia. Ko TpaauiiiiHi KOHGIIKTHA
BUHHKAJIH TIEPEBAXKHO y c(hepi MIKOCOOUCTICHOT B3aEMO/Iii, TO B yMOBax mudposizariii
iX MpUYMHAMU BCE YACTIIIE CTAIOTh AITOPUTMIYHUN KOHTPOJIb, OOMEXKEHHSI aBTOHOMI1
MPAIiBHUKIB, HEPIBHUI JOCTYI 10 NU(PPOBUX KOMIETEHTHOCTEH Ta HEMPO30piCTh
YIOpaBIIHCHKUX pilieHsb. L{e mocumoe pusuku npodeciiiHoro BUTOpaHHs, 3HHKEHHS
MOTHBaLIi Ta GopMyBaHHS BIIUY>KEHHS MEPCOHAIY Bl OpraHizailii.

Bonnouac mmdpoBa TpaHcopmalliss 3MIHIOE caM  XapakTep MOTHUBAIlli
MpaiBHUKIB. BiguyTTss mpodeciiHoi KOMIETEHTHOCTI, MOKJIMBICTh BIUIMBATH Ha
MpOIECH Tpalll Ta CIHpaBeIJMBE OIIHIOBaHHS pe3yJIbTaTiB MiSIBHOCTI CTalOTh
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KIIOYOBUMH YMHHMKAMHU MIATPUMAaHHA TOPOAYKTHBHOCTI Ta OprasizamiitHoi
CTaOUIBHOCTI. 3a BIICYTHOCTI IIMX YMOB LU(POBI TEXHOJOTIi MOXYTh HE JIHIIE HE
3MEHIITyBaTU KOH(JIKTH, a W IIOCWJIIOBAaTH iX IIPOSIBU Ha 1HIUBIIyaJbHOMY,
KOMAaH/JHOMY Ta OpTaHizaiiiiHomMy piBHsX (Tabi. 1).

Tab6a.1. Mexani3mu BIUTUBY MG PoBOT TpaHchopMallii Ha TPy 0B KOH(PIIKTH Ta
MOTHBAIIIFO TIEPCOHAITY

MexaHnizm XapaKTepuCcTHKA BILIUBY Moxk/auBi HACJTIAKH
AnTOpUTMIYHE  YOpPaBIiHHA  aBTOMATHU3YE | 3HMKEHHS ABTOHOMII,
ITepepo3noain pO3MOALN 3aBAaHb, OLIHIOBAaHHS MNPAIiBHHUKIB | TACUBHUH OIip, BIIUYKEHHS
KOHTPOJIIO T Ta TPUAHATTS YOPABTIHCHKHX pillleHb, IO | MPAI[iBHHUKIB, 3pOCTaHHS
aBTOHOMil 3MEHIIy€E TPOCTIp Ui CaMOCTIHHOCTI Ta | KOH(IIKTHOCTI.
1HJIMB1TyaJIbHOTO MiAXOMY.
3arpo3sa [Bunka TEXHOJIOTI3a11is cnpuunHsie | TpUBOXKHICTD, CTpax BTPAaTH
KOMIIETEHTHOCTI | 3HEIIHEHHS HasBHUX MpO(eciiHUX HABUYOK 1 | poOOTH, HaNpyXEHHS B
Ta nudposa dbopMye pO3puB y HUPPOBUX KOMIETCHISIX | KOJEKTHUBI, HEPIBHICTH
HEPIBHICTH MDK IIpaIrliBHUKaMHU. Kap’ €pHUX MOXKJIMBOCTEH.
Henpo3opicTs [lpaniBHUKKM HE 3aBXKIM PO3YMIIOTH JIOTIKY | 3HM)KEHHS ~ JIOBipH 70
AJITOPUTMIYHUX | aBTOMATH30BAaHHUX PIlICHb LI0JI0 OILIIHIOBAHHS, | OpraHizailii, JecTPyKTHBHA
pilieHsb i HABaHTa)XCHHS UM Kap €PHOTO IPOCYBAHHS. NIOBE/IiHKA, ITOCUJICHHS
CIIPHITHATA TPYJAOBHX KOH(QIIKTIB.
HeCNPaBeAJIHUBICTh

Iicepeno: cghopmosano 3a oanumu [1; 2; 3]

Ha ocHOBI aHamizy BHSIBIICHMX MEXaHI3MIB KOH(IIKTOT€HHOCTI JOLUIBHO
BUOKPEMUTH YOTUPHU B3aEMOIIOB’A3aH1 MOTHUBAILIIIHI CcTpaTerii, aAanToBaHi 0 YMOB
nudposizoBaHoro pobdouoro cepenoBuina. KokHa 31 cTpaTeriii opi€eHTOBaHa Ha
MIHIMI3alil0 a00 HEeUTpami3alil0o KOHKPETHUX YMHHHUKIB KOH(IIKTHOCTI, IO
BUHHKAIOTh Y Ipoluect HudpoBoi Tpanchopmariii.

Ha ocHoBI aHanizy MexaHi3MiB KOH(IIKTOr€HHOCTI MOYKHAa BUOKPEMUTH YOTHPHU
B3a€MOIIOB’13aH1 MOTHUBAIlIlHI CTpaTerii, aAanToBaHi 10 YMOB LU(PPOBOTO poOOYOro
cepenoBuilia. BoHu crpsiMOoBaHI Ha 3HWXKEHHS KOH(MIIKTHOCTI Ta MIATPUMKY
MOTHBAIII{ IEpCOHAITY.

1. JlronuHOUIEHTpUYHMI Ar3aiiH nparil. BpoBakeHHs M(ppOBUX TEXHOJIOT1N Mae
CYNpPOBOKYBAaTUCS 30€pEKEHHSM aBTOHOMIi TPAIIBHUKIB, PO3IMIUPEHHSIM 3MICTY
mparyi Ta MiIATPUMKOIO COIIATbHOT B3aeMOii. 3amydeHHs MEepCOHATY JI0 PO3POOKH
1M(POBUX pillIeHb CIPUSE 3MEHIIIEHHIO HAPYTH Ta MiIBUIIEHHIO 3aTy4EHOCTI.

2. IIpo3opicTh anropuTMiB 1 MpOLEAypHA CIpaBeIUBICTh. s 3HMKEHHS
HEJIOBIPH BAXKIMBO 3a0€3MEYUTH 3PO3YMUIICTh AITOPUTMIYHMX pIllIeHb, MPaBO
MpAaIiBHUKIB Ha OCKApKEHHS Ta OOMEKEHHSI aBTOMAaTHU3allll Y KPUTHYHO BaKJIMBHUX
KaJIpOBUX MUTAHHSX.

3. Po3Butok uudpoBux kommereHiid. CucTeMHE HaBYaHHS Ta LHUQPOBE
HACTaBHUIITBO JI0NIOMAratoTh 3MEHIIIUTH TPUBOXKHICTb, MMO0JIATH IU(PPOBY HEPIBHICTD
1 3MILHUTH PO eCiiHy BIIEBHEHICTh MPAllIBHUKIB.

4. IlinTpuMKa ColiaIbHUX 3B’ SI3KIB Y KOMaHaX. Y TIOpUIHOMY Ta JUCTAHI[IHHOMY
dbopmaTtax 0coOIMBOrO 3HAYCHHS HAOyBa€ MIATPUMKA HeDOpPMaTbHOI KOMYHIKAIIIT,
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JOBIpM Ta KOMAHIHOI B3a€EMOIl uepe3 peryysapHi OHIAWH-3yCTpiul Ta CHUIbHI
KOMaH/H1 TTPAKTUKH.

PosrnsnyTi cTparterii GopMyrOTh IIJIICHY Ta B3a€EMOJIONIOBHIOBAIBHY CHCTEMY
yOpaBIiHHSI TPYJAOBUMU KOHGJIKTaMH B yMoBax IMdpoBoi TpaHchopmariii.
JlronMHOLICHTPUYHUI JHW3aliH TMpaill  3a0e3nedye opraHi3aliiiHy OCHOBY JUIS
edeKTUBHOI peaizallii iHIMX cTparerii. [Ipo3opicTh aNropUTMIYHKUX PILIEHb CIPUSIE
3MIIIHEHHIO JIOBIPM MIXK TIpalliBHUKaMH Ta OpTraHi3aii€ro, 10 € HEOoOXIIHOI
NEePelyMOBOI0O KOHCTPYKTHBHOTO BPETYJIOBaHHA KOH(IIKTIB. Po3BUTOK 1mdpoBHX
KOMITETEHIIIM T03BOJISIE 3HU3UTH PiBEHb TPUBOXKHOCTI Ta HEBU3HAYEHOCTI, SIKI 4acCTO
CYNpPOBOKYIOTh TEXHOJIOT1YHI 3MiHHA. BojgHOuWac migTpuMKa cOIliadbHUX 3B SI3KIB
CTBOPIOE CIPUSATIMBE CEPEIOBHINE [UIsl AIaJioTy Ta CIHiBIOpali, 3a0e3nevuyroun
e(eKTUBHE BHUPILICHHS CYNEPEYHOCTEW HE JIMIIE yepe3 (opMaibHl MPOLEAypH, a U
yepe3 MDKOCOOUCTICHY B3aeMoziro. Sk 3a3nauaroth [anbe Ta in. (2022), opranizanii,
SK1 37aTHI MIITPUMYBATH 33/I0BOJICHHS 0a30BUX MCUXOJOTTYHUX MOTPEO MpaIliBHUKIB
y Tporeci 1UPOBUX 3MIH, XapaKTEPU3YIOTHCA BHUIIUM PIBHEM 3aIy4€HOCTI
MEPCOHANTY, HWXKYOI0 IUIMHHICTIO KaJpiB 1 MEHIIOK KUIBKICTIO JECTPYKTHBHUX
KOH(JTIKTIB.

[MudpoBa Tpancopmarliiss CyTTEBO 3MIHIOE TPUPOAY TPYIOBUX KOH(QIIIKTIB,
dbopmyroun HOBI JKepelia HalpyTH, MOB’A3aH1 3 00MEXKEHHSIM aBTOHOMI1, IU(PPOBOIO
HEpIBHICTIO Ta HEMPO30PICTIO aNTOPUTMIYHUX pimieHb. BomHowyac edexTuBHE
VIpaBIiHHSI KOH(IIKTAMHU MOXKJIMBE 3a YMOBHU BIIPOBAKECHHS MOTHBAIlIMHUX
CTpaTerii, Opi€HTOBAaHUX HA MIATPUMKY aBTOHOMIi, KOMIETEHTHOCTI Ta COLIAJIBHOI
B3a€MOJIIi MpamiBHUKIB. [lepCIeKTUBHUM HampsMOM TOAAIBIINX JTOCTIIKEHb €
pO3p0o0Ka IHCTPYMEHTIB OLIHIOBaHHS MOTHBALIIIHOTO KIIMaTy OpraHi3aiii y mpoueci
nu(dpoBUX 3MIH Ta aHaNI3 €PEKTUBHOCTI BIAMOBIAHMX CTpaTeri y pi3Hux cdepax
TISIBHOCTI.
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Today, there are a large number of private printing companies in Ukraine, and their
number 1s growing every year. This is due to market requirements, namely: the need to
print small-volume orders, being in close proximity to potential customers, the ability
to quickly reconfigure equipment, etc.

Naturally, this leads to increased market competition, which undoubtedly affects
the requirements for quality and cost of products. Accordingly, technological
requirements for the emerging printing equipment are also growing sharply.

As a rule, most sheet-fed printing machines produced operate in automatic mode,
which is ensured by the use of friction feeders. The quality of products obtained with
the help of such printing equipment is directly related to the reliability of the sheet-
feeding systems.

Today, two types of feeders are mainly used in printing: pneumatic and friction.
Despite the pronounced advantages of pneumatic feeders, the use of friction feeding is
still justified in some types of equipment. Due to their simplicity and relatively low
cost, friction feeders compete with pneumatic ones in sheet-picking devices, folding
machines, small-format printing machines, sheet-counting devices, and duplicating
equipment.

The practice of operating these devices has shown that the reliability and accuracy
of their operation significantly depends on both the properties of the material being fed
and the design of the feeder.

A sheet feeder is a part of a printing press's sheet-feeding system that ensures
accurate and uninterrupted transfer of sheets to the printing press, one at a time, in each
cycle of the machine's operation. Sheet feeders include autoloaders, sheet equalization
mechanisms, sheet acceleration mechanisms, and control and blocking devices [1 - 3].

Feeders are used for automatic sheet loading of the machine [4 - 6]. They provide:

— feeding the stack of sheets to the sheet separation system,;
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— separating sheets one by one from the stack;

— feeding the sheets to the equalization mechanisms;

— preventing skewed and double (paired) sheets from being fed into the machine.

These functions are performed by mechanisms: moving and reloading the stacking
table; separating sheets from the stack; transporting sheets; blocking the feeder in case
of sheet feed disruption.

The working elements of the sheet separating and transporting mechanisms are
driven by the main shaft of the self-loading machine, which is connected by mechanical
transmission to the main shaft of the machine and rotates synchronously with it.
Individual electric motors are used to drive the stacking tables and pre-charging
mechanisms, and pneumatic systems and electric power plants are used to operate the
suction cups, blowers, friction and electrical devices.

Feeders in printing machines must meet the following requirements [2, 7, 8]:

— ensure reliable, accurate (without distortions) and cyclic feeding to the leveling
stops of sheets that differ in format, thickness and surface density;

— allow for long-term uninterrupted operation of the machine with replenishment
or reloading of the stacking table during the machine's operation;

— when feeding sheets, do not disturb the structure of their surface, do not smear
the previously printed image and do not damage the edges of the sheets;

— automatically turn off in case of failures or disturbances in sheet feeding.

Feeders of sheet-fed rotary presses are classified according to the following
characteristics [4, 9]: depending on the location of the foot: feeders with a horizontal
and vertical foot; based on the method of installation in the machine: built-in and
remote; according to the principle of sheet separation: pneumatic, frictional and
electrostatic; from the side of the foot from which the sheet is separated: with
separation of the upper sheets and with separation of the lower sheets; depending on
the order of feeding the sheets into the machine: with sequential and step feed.

In small-format machines for screen printing, litho-offset or electrophotographic
printing, designed for low speeds, frictional feeders are usually used, in which the
upper sheets are separated from the foot by friction rollers. Friction-type feeders have
an undesirable mechanical effect on the surface of the sheets, in addition, they are very
sensitive to the thickness and grade of the material and as a result are not reliable
enough at higher speeds. However, their use is advisable in operational printing
departments or in private small printing houses [5, 8].

Feeders with separation of the front sheets from the vertical foot by rotating
vacuum or friction rollers, due to low accuracy and low reliability of sheet feeding, are
used only in small-format machines designed for printing on envelopes, cards, office
forms, etc. The advantage of these self-feeders is that they allow continuous loading of
sheets while the machine is running.

Electrostatic feeders as a sheet separation device have a fixed plate made of
dielectric material; metal strips are inserted into the grooves of the plate, which are
charged by a generator with different charges (alternating charges) and therefore create
a non-uniform closed electrostatic field. Under the action of this field, the upper sheet
is separated from the foot and, pressing against the tapes.
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The advantages of such feeders are simplicity of design, noiselessness, lack of
mechanical action on the sheets and low energy consumption. However, due to the
need for hanging tapes for precise fixation of the separated sheet on them, their
efficiency is low. The scope of application of such self-stackers is small-format and
low-speed machines.

In printing, there are various types of friction feeders, each of which has its own
functionality, advantages and disadvantages [2, 4, 5, 9, 10]. In all feeders, the sheet is
removed from the foot due to the friction force that arises between the paper and the
driving link. Such a link can be a rotating friction roller, a translational pusher, or a
conveyor belt. The friction force can be created in various ways. The easiest way to do
this is by applying pressure to the roller, pusher, or belt against the foot.

As mentioned above, a more complex design of the feeder, using a vacuum pump,
provides friction force by pressing the sheet to the feed drum or to the belt under the
action of vacuum.

There is another way to obtain friction force - electrostatic attraction of the sheet,
but so far this possibility has not found wide application in friction feeders [7, 8].

Depending on the purpose and required technological characteristics, the friction
feeder can be either with the upper or lower location of the feed link. Such
technological necessity includes, for example, the possibility of loading the feeder
during its operation.

Currently, friction feeders are used in copiers, printers, fax machines. Also in
slitting, folding, small-format and low-speed sheet-fed and printing machines.

Given the wide variety of equipment in which friction feeders are used, different
technological requirements, and a multitude of schemes for constructing such self-
loaders, the problem of their classification arises.

To solve this problem, we conducted a patent search and analyzed various schemes
for constructing friction feeders.

Depending on the purpose and the required technological characteristics, a friction
feeder can be either with an upper or lower location of the feed link. Such a
technological characteristic is, for example, the possibility of loading the feeder during
its operation.

According to the method of friction force generation, the feeder can be frictional,
vacuum or electrostatic [2, 11].

In some designs, a roller is used as a feed link, in others - a belt, in still others - a
pusher. This is also a sign of classification.

In addition to the main elements of the design, additional elements can be included
in the feeder: separators, loading devices, devices for preventing double sheet feeding,
etc. Therefore, feeders can be divided depending on the presence or absence of similar
elements in the design.

The next classification feature is the method of sheet feeding [2, 5]. As is known,
there are two methods of sheet feeding: cascade and sequential.

In addition to the above, feeders machines that feed sheets by friction can be further
classified based on the type of movement of the feed link.
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Let’s take a look at the benefits of friction feeders and examples of how friction
feeders are used in printing.

Controlled friction helps achieve a number of benefits, which are discussed below.

Increased accuracy: ensuring that materials are fed into the press or conveyor with
minimal errors.

Increased speed: friction feeders can operate at high speeds, which is important for
high-volume printing.

Prevents damage: the friction used in these systems is gentle enough to prevent
tearing or shifting, making it ideal for materials of varying thickness and texture.

So, in the case of friction feeders, friction is a useful force that helps optimize
production and increase overall efficiency.

Returning to the topic, the main advantages of using friction feeders in the printing
industry can be conditionally divided into the following important points:

1. Increased speed and efficiency.

One of the most notable features of friction feeders is their high speed of operation.
These systems can feed media at an impressive rate, which is essential for modern
printing presses that need to process large volumes of media quickly.

Continuous operation: friction feeders can operate continuously without frequent
stops, ensuring that media is fed into production lines without interruption.

Increased productivity: faster and more efficient media feeding helps print
companies meet tight deadlines while maximizing output.

Combined with a production line inkjet printer, friction feeders can increase
production speeds by providing fast and accurate media feeding into the press, reducing
downtime.

2. Increased accuracy and reduced waste.

Frictional feeders provide precise material transport, ensuring that each sheet, label
or card is fed into the system with perfect alignment. This accuracy is especially
important in the printing industry, where even a small misfeed can lead to material loss
and reduced print quality.

Reduced missed feeds: by ensuring accurate material feed, frictional feeders
minimize the risk of jams or misalignments.

Higher print quality: accurate feed provides better print results, especially when
combined with inkjet coding for printing variable data such as dates, barcodes and
serial numbers.

When using industrial inkjet printing systems, accurate feed is key to ensuring that
the printout matches the intended design and is error-free.

3. Material handling versatility.

Friction feeders are incredibly versatile and can handle a wide range of materials,
from paper and cardboard to plastics and flexible packaging. Adapt to different types
of materials: whether you are printing on paper, plastic or any other substrate, friction
feeders can use different sizes, thicknesses and textures.

Ideal for printing on plastics: printing on non-porous surfaces such as plastics
requires special techniques, and friction feeders are ideal for accurately feeding such
materials into printing systems. By combining friction feeders with inkjet conveyors,
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printing directly on plastics becomes simple and efficient. This versatility is a major
advantage for printing companies that serve a wide range of jobs or individual runs.

4. Reduce labor costs and increase automation.

Friction feeders are an excellent solution for process automation that can reduce
the need for manual intervention. Automation reduces labor costs and increases
workflow efficiency. Less reliance on manual labor: automated material feeding
reduces the need for operators to manually adjust or feed materials into the system.

Increased efficiency: automation not only reduces labor, but also reduces the
chance of human error, ensuring a smoother and more reliable process.

Combined with portable coding solutions such as handheld inkjet printing, friction
feeders provide a fully automated solution that reduces downtime and increases
production speed.

As a result of the conducted research, it can be concluded that there are no
recommendations for choosing the parameters of the feeder in the scientific and
technical literature, or these recommendations are insufficient, and the design of
friction feeders is mostly carried out through borrowings.

Thus, the study of the performance of friction feeders, the determination of the
technological capabilities of friction feeders, and the clarification of their scope of
application will provide significant assistance in the design of sheet-feeding systems
using friction sheet feeding.
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Abstract. Diabetic nephropathy is one of the most common complications of
diabetes mellitus and a major cause of chronic kidney disease worldwide. Early
detection of renal impairment remains a critical challenge, as conventional laboratory
markers often become abnormal only after significant structural and functional kidney
damage has occurred. Doppler ultrasonography has emerged as a promising
noninvasive imaging technique for assessing intrarenal hemodynamic changes
associated with the early stages of diabetic nephropathy.

This article evaluates the role of Doppler ultrasound in the early diagnosis of
diabetic nephropathy by analyzing renal blood flow parameters, including the resistive
index and pulsatility index. Current evidence suggests that these Doppler indicators
may reflect early vascular and microcirculatory alterations before the appearance of
overt clinical manifestations or laboratory abnormalities.

The findings indicate that Doppler ultrasound can improve the detection of early
renal involvement in patients with diabetes mellitus and may complement traditional
diagnostic methods. The use of Doppler ultrasonography in routine clinical practice
could contribute to earlier therapeutic intervention and better prevention of disease
progression. Further prospective studies are necessary to establish standardized
diagnostic criteria and determine the prognostic value of Doppler ultrasound
parameters in diabetic nephropathy.

Keywords: diabetic nephropathy, doppler ultrasound, renal hemodynamics,
resistive index, early diagnosis, diabetes mellitus.

Introduction. Diabetes mellitus continues to represent one of the most significant
global health challenges of the twenty-first century due to its rapidly increasing
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prevalence and severe chronic complications [1]. Among these complications, diabetic
nephropathy occupies a leading position as one of the principal causes of chronic
kidney disease and end-stage renal failure worldwide [2]. Despite advances in
antidiabetic therapy and nephroprotective strategies, the incidence of diabetic kidney
damage remains consistently high, substantially affecting patient survival, quality of
life, and healthcare expenditures [3].

The pathogenesis of diabetic nephropathy is complex and multifactorial, involving
persistent hyperglycemia, endothelial dysfunction, glomerular hyperfiltration,
oxidative stress, and progressive microvascular injury [4]. Structural and functional
renal alterations may develop long before the appearance of clinically detectable
symptoms. In routine clinical practice, the diagnosis of diabetic nephropathy is
primarily based on laboratory indicators such as microalbuminuria, proteinuria, serum
creatinine levels, and estimated glomerular filtration rate. However, these parameters
frequently reflect already established renal damage and therefore have limited
sensitivity for identifying the earliest stages of the disease [5].

In recent years, increasing attention has been directed toward noninvasive imaging
techniques capable of detecting early renal hemodynamic disturbances before
irreversible structural changes occur. Doppler ultrasonography has emerged as a
promising diagnostic modality due to its accessibility, safety, reproducibility, and
ability to evaluate intrarenal blood flow in real time [6]. Assessment of Doppler-
derived indices, particularly the resistive index and pulsatility index, provides valuable
information regarding renal vascular resistance and microcirculatory impairment
associated with diabetic kidney injury [7]. Several studies have demonstrated a
correlation between abnormal Doppler parameters and the progression of nephropathy
even in patients with normoalbuminuria, highlighting the potential role of Doppler
ultrasound in preclinical diagnosis [8].

The growing burden of diabetic nephropathy and the limitations of conventional
diagnostic approaches underline the necessity for more sensitive and clinically
applicable methods of early detection. In this context, Doppler ultrasonography may
become an important component of comprehensive renal assessment in patients with
diabetes mellitus, enabling earlier identification of pathological changes, optimization
of therapeutic strategies, and prevention of progressive renal dysfunction.

Materials and Methods. This study was conducted as a systematic literature
review evaluating the role of Doppler ultrasonography in the early diagnosis of diabetic
nephropathy. A comprehensive search of PubMed, Scopus, Web of Science, and
Google Scholar databases was performed for publications published between 2015 and
2025.

The search strategy included the following keywords: “diabetic nephropathy,”
“Doppler ultrasound,” “renal Doppler,” “resistive index,” “renal hemodynamics,” and
“early diagnosis.” Only full-text articles published in English were considered.

Inclusion criteria comprised original clinical studies and systematic reviews
investigating Doppler ultrasound parameters in patients with type 1 or type 2 diabetes
mellitus. Studies unrelated to renal involvement, duplicate publications, conference
abstracts, and experimental animal studies were excluded. After screening titles,

29 <6
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abstracts, and full texts according to the eligibility criteria, 25 studies were included in
the final analysis. The extracted data included study -characteristics, patient
populations, Doppler ultrasound findings, and their association with early
manifestations of diabetic nephropathy.

Results. The analysis of the selected publications demonstrated that Doppler
ultrasonography is a highly informative method for assessing early renal hemodynamic
abnormalities in patients with diabetes mellitus. Most studies consistently reported that
changes in intrarenal blood flow parameters occur at preclinical stages of diabetic
nephropathy, often before the development of persistent albuminuria or significant
reduction in renal filtration function [9].

A substantial proportion of the reviewed studies focused on the renal resistive index
(RI) as one of the principal Doppler-derived indicators of intrarenal vascular resistance.
In healthy individuals, normal RI values are generally reported to be below 0.60;
however, diabetic patients without clinically diagnosed nephropathy frequently
demonstrated significantly elevated indices ranging from 0.65 to 0.72 [10]. These
findings suggest that renal vascular impairment begins during the early stages of
diabetes mellitus, even in the absence of overt biochemical evidence of kidney damage.

Several cohort studies identified a direct relationship between elevated RI values
and the duration of diabetes mellitus. Patients with disease duration exceeding 10 years
showed significantly higher intrarenal vascular resistance compared with patients with
shorter disease duration [11]. In addition, increased RI values were strongly associated
with inadequate glycemic control, reflected by elevated glycated hemoglobin (HbAlc)
levels. Patients with HbAlc values above 8% demonstrated significantly impaired
renal perfusion and increased arterial stiffness on Doppler examination [12].

A large multicenter observational study involving more than 400 patients with type
2 diabetes mellitus revealed that individuals with microalbuminuria had markedly
elevated RI values compared with normoalbuminuric diabetic patients (0.71 + 0.05
versus 0.63 £ 0.04; p < 0.001) [13]. The same study demonstrated a statistically
significant positive correlation between RI and urinary albumin excretion rates,
suggesting progressive deterioration of renal microcirculation with advancing
nephropathy. Furthermore, elevated RI values were inversely associated with estimated
glomerular filtration rate (¢éGFR), indicating worsening renal functional reserve [14].

The pulsatility index (PI) was also identified as an important marker of early
diabetic renal involvement. Multiple studies reported significantly increased PI values
in diabetic populations compared with healthy controls, reflecting increased arterial
rigidity and decreased vascular compliance within the renal circulation [15]. In patients
with early diabetic nephropathy, PI values commonly exceeded 1.20, while patients
without signs of renal involvement generally demonstrated lower indices [16]. These
findings support the concept that Doppler ultrasonography can detect subtle vascular
abnormalities prior to irreversible structural kidney injury.

Color Doppler studies additionally demonstrated alterations in renal blood flow
velocity patterns. Reduced end-diastolic velocity and diminished cortical perfusion
were frequently observed in diabetic patients despite normal serum creatinine
concentrations and preserved glomerular filtration rates [17]. Such findings indicate
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that functional vascular impairment may precede conventional laboratory
manifestations of nephropathy. Several authors suggested that these abnormalities
reflect endothelial dysfunction, microangiopathy, and early interstitial fibrosis
associated with chronic hyperglycemia.

In several studies, diabetic patients with concomitant arterial hypertension
demonstrated significantly higher RI and PI values compared with normotensive
diabetic individuals, indicating the combined adverse effect of hyperglycemia and
elevated systemic blood pressure on renal microcirculation [18]. Hypertensive diabetic
patients also exhibited accelerated progression of nephropathy and more pronounced
reduction in renal perfusion parameters.

Age-related differences were additionally identified in Doppler ultrasound
findings. Elderly diabetic patients showed higher intrarenal vascular resistance and
lower cortical perfusion velocity than younger patients with comparable disease
duration [19]. These observations suggest that age-related vascular stiffness may
further aggravate diabetic renal injury and influence Doppler measurements.

Several studies evaluated the relationship between Doppler ultrasound findings and
other diabetic microvascular complications. Elevated RI values were frequently
associated with diabetic retinopathy, peripheral neuropathy, and macrovascular
disease, supporting the hypothesis that generalized endothelial dysfunction contributes
to systemic diabetic vascular injury [20]. Patients with proliferative diabetic
retinopathy demonstrated particularly high renal vascular resistance indices, indicating
possible parallel progression of retinal and renal microangiopathy.

Longitudinal investigations provided additional evidence regarding the prognostic
significance of Doppler parameters. Patients with elevated baseline RI and PI values
had significantly greater risk of progression to overt diabetic nephropathy during
follow-up periods ranging from three to seven years [21]. In several studies, elevated
RI remained an independent predictor of renal function decline even after adjustment
for age, hypertension, duration of diabetes, and glycemic status.

The combined use of Doppler ultrasonography and conventional laboratory
markers significantly improved diagnostic sensitivity for early nephropathy detection.
Integration of RI assessment with urinary albumin excretion and estimated glomerular
filtration rate improved identification of subclinical renal involvement compared with
laboratory testing alone. Diagnostic sensitivity of Doppler-derived indices exceeded
80% 1in several studies, particularly when both RI and PI measurements were
simultaneously analyzed.

Collectively, the reviewed evidence indicates that Doppler ultrasonography is
capable of detecting early renal hemodynamic alterations associated with diabetic
nephropathy before irreversible structural damage develops. The method demonstrates
substantial diagnostic and prognostic value and may contribute to earlier therapeutic
intervention, improved risk stratification, and more effective monitoring of diabetic
patients in clinical practice.

Discussion. The findings of the present review demonstrate that Doppler
ultrasonography has substantial clinical value in the early identification of diabetic
nephropathy and may provide important diagnostic information before the
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development of irreversible renal damage. The analyzed studies consistently indicate
that intrarenal hemodynamic disturbances occur during the initial stages of diabetic
kidney involvement, frequently preceding traditional laboratory manifestations such as
persistent microalbuminuria or reduced glomerular filtration rate [9,13]. These
observations support the concept that vascular dysfunction plays a central role in the
early pathogenesis of diabetic nephropathy.

One of the most significant findings across the reviewed literature is the consistent
elevation of the renal resistive index in diabetic patients, including individuals without
clinically evident nephropathy [10,11]. Increased RI values appear to reflect
progressive intrarenal vascular resistance caused by endothelial dysfunction, arteriolar
thickening, and diabetic microangiopathy. Chronic hyperglycemia contributes to
oxidative stress, activation of inflammatory pathways, and structural vascular
remodeling, all of which may impair renal perfusion and increase vascular stiffness
[12,14]. The demonstrated correlation between elevated RI and poor glycemic control
further supports the direct impact of metabolic dysregulation on renal microcirculation.

The reviewed evidence also highlights the prognostic importance of Doppler-
derived parameters. Several longitudinal studies showed that elevated RI and PI values
are associated with accelerated progression of diabetic nephropathy and subsequent
decline in renal function [18,21]. This finding is clinically relevant because
conventional biomarkers often identify nephropathy only after significant structural
renal injury has already occurred. Doppler ultrasonography therefore may provide an
opportunity for earlier intervention, potentially allowing optimization of glycemic
control, antihypertensive therapy, and nephroprotective treatment before irreversible
fibrosis develops.

Another important observation is the relationship between Doppler abnormalities
and other diabetic microvascular complications, including retinopathy and peripheral
neuropathy [20]. This association suggests that increased renal vascular resistance
reflects generalized systemic endothelial dysfunction rather than isolated renal
pathology alone. Similar mechanisms of capillary basement membrane thickening,
impaired nitric oxide regulation, and vascular inflammation may underlie both renal
and retinal microangiopathy. Consequently, abnormal renal Doppler findings may
serve not only as indicators of nephropathy but also as markers of widespread diabetic
vascular injury.

The role of arterial hypertension deserves particular attention. Multiple studies
demonstrated that hypertensive diabetic patients exhibit significantly higher RI and PI
values than normotensive individuals with diabetes [18,22]. Hypertension likely
accelerates glomerular hyperfiltration, vascular sclerosis, and intrarenal ischemia,
thereby intensifying renal damage. These findings underline the importance of strict
blood pressure control in preventing progression of diabetic nephropathy and suggest
that Doppler ultrasound may be useful in identifying high-risk patients requiring
aggressive cardiovascular and renal protection.

Despite its advantages, Doppler ultrasonography also has several limitations that
should be considered. Doppler measurements may be influenced by patient age,
hydration status, heart rate, and systemic hemodynamic conditions [19,23]. In addition,
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variability in ultrasound equipment and operator experience can affect reproducibility
of RI and PI measurements. The absence of universally standardized cutoff values for
abnormal intrarenal Doppler indices also limits broad clinical implementation. Some
studies reported overlapping RI values between early nephropathy and uncomplicated
diabetes, indicating that Doppler parameters should be interpreted together with
clinical and laboratory findings rather than as isolated diagnostic markers [24].

Nevertheless, the noninvasive nature, wide availability, relatively low cost, and
absence of ionizing radiation make Doppler ultrasonography an attractive tool for
routine nephrological assessment in diabetic patients. Compared with invasive renal
biopsy, Doppler imaging provides a safer method for repeated monitoring of renal
hemodynamics and disease progression. Emerging technologies, including contrast-
enhanced ultrasound and advanced microvascular imaging techniques, may further
improve sensitivity for detecting subtle renal perfusion abnormalities in the future [25].

The reviewed evidence supports the integration of Doppler ultrasonography into
comprehensive diagnostic algorithms for diabetic nephropathy. Assessment of
intrarenal vascular resistance and renal perfusion may facilitate earlier recognition of
renal involvement, improve risk stratification, and contribute to individualized
therapeutic management. Further large-scale prospective studies are necessary to
establish standardized diagnostic thresholds and clarify the long-term prognostic
significance of Doppler ultrasound findings in diabetic kidney disease.

CONCLUSION

The systematic review of the literature demonstrates that Doppler ultrasonography
is a valuable and clinically relevant noninvasive method for the early detection of
diabetic nephropathy. The analyzed studies indicate that intrarenal hemodynamic
changes, particularly increased resistive index and pulsatility index, can be identified
at preclinical stages of the disease, preceding the onset of microalbuminuria and a
decline in glomerular filtration rate.

These Doppler-related abnormalities reflect early microcirculatory impairment,
endothelial dysfunction, and progressive vascular remodeling of the renal circulation
in the setting of chronic hyperglycemia. A consistent association was observed between
these parameters and disease duration, glycemic control, arterial hypertension, and
other microvascular complications, confirming their diagnostic and prognostic
relevance.

Further large-scale prospective studies are required to standardize Doppler
parameters and to clarify their prognostic value in diabetic nephropathy. Despite
certain methodological limitations and the lack of universally accepted cutoff values,
renal Doppler ultrasonography may be considered a useful adjunct to standard
laboratory and clinical evaluation in patients with diabetes mellitus. Its use improves
the early identification of renal involvement and supports better risk stratification for
disease progression.
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Abstract. Minimally invasive glaucoma surgery (MIGS) has significantly
expanded the surgical management of glaucoma by offering effective intraocular
pressure reduction with a superior safety profile compared with traditional filtering
procedures. A structured literature review was conducted focusing on postoperative
intraocular pressure control, reduction in antiglaucoma medication use, complication
rates, and long-term surgical outcomes. The analyzed studies demonstrated that MIGS
procedures provide stable pressure reduction, faster visual rehabilitation, and lower
rates of hypotony, fibrosis, and severe postoperative complications. Trabecular and
Schlemm’s canal-based procedures showed the most favorable safety profile in mild-
to-moderate glaucoma, whereas subconjunctival MIGS achieved greater hypotensive
efficacy in more advanced diseases. Despite lower pressure-lowering potential
compared with trabeculectomy, MIGS offers an optimal balance between efficacy and
safety, particularly in patients requiring early surgical intervention and preservation of
visual function. These findings support the growing role of MIGS in contemporary
glaucoma surgery and emphasize the importance of individualized surgical selection.

Keywords: glaucoma, minimally invasive glaucoma surgery, MIGS, intraocular
pressure, trabecular micro-bypass, glaucoma surgery, surgical safety, postoperative
complications, Schlemm s canal, ophthalmology.

Introduction. Glaucoma remains one of the most significant causes of irreversible
blindness worldwide and continues to represent a major clinical and socioeconomic
challenge in ophthalmology [1]. Progressive loss of retinal ganglion cells and optic
nerve damage are closely associated with elevated intraocular pressure (IOP), making
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pressure reduction the cornerstone of glaucoma management [2]. Despite substantial
advances in pharmacological therapy, long-term medical treatment is frequently
limited by poor adherence, ocular surface toxicity, chronic inflammation, and
insufficient IOP control, particularly in patients with progressive disease [3].

For decades, trabeculectomy and glaucoma drainage devices have been considered
the gold standard surgical approaches for achieving substantial IOP reduction.
However, these procedures are associated with considerable postoperative morbidity,
including hypotony, bleb fibrosis, choroidal detachment, endophthalmitis, and
prolonged visual rehabilitation [4]. The growing demand for safer surgical
interventions with reduced tissue trauma has stimulated the rapid development of
minimally invasive glaucoma surgery (MIGS), which has become one of the most
actively evolving fields in modern glaucoma surgery [5].

MIGS procedures are characterized by an ab interno microincisional approach,
minimal disruption of conjunctival tissues, shorter operative time, and improved
postoperative safety profile compared with traditional filtering surgery [6]. Depending
on the mechanism of aqueous humor outflow enhancement, MIGS techniques are
commonly divided into trabecular, subconjunctival, suprachoroidal, and Schlemm’s
canal-based procedures. Devices such as iStent, Hydrus Microstent, Kahook Dual
Blade, OMNI Surgical System, Xen Gel Stent, and PreserFlo MicroShunt have
demonstrated encouraging clinical outcomes in patients with mild-to-moderate
primary open-angle glaucoma [7].

However, considerable variability persists among MIGS approaches in terms
of long-term IOP-lowering effect, sustainability of surgical outcomes, complication
profiles, and appropriate patient selection. Trabecular procedures generally offer
greater safety and faster recovery, whereas subconjunctival MIGS can achieve lower
target IOP in more advanced glaucoma, although they often require more postoperative
management [8]. These distinctions have increased interest in comparative assessment
of current MIGS techniques to better define their place in individualized glaucoma
treatment.

The aim of this study was to perform a comparative analysis of the efficacy and
safety of contemporary MIGS procedures based on current clinical evidence and recent
advances in glaucoma surgery.

Materials and Methods. This study was conducted as a systematic literature
review evaluating the efficacy and safety of minimally invasive glaucoma surgery
(MIGS). The review was performed according to PRISMA 2020 recommendations.

A structured search of PubMed/MEDLINE, Scopus, Web of Science, and Google
Scholar databases was carried out for articles published between 2015 and 2025. The
search included the terms “MIGS”, “minimally invasive glaucoma surgery”, “primary
open-angle glaucoma”, “iStent”, “Hydrus”, “Xen Gel Stent”, “PreserFlo MicroShunt”,
and “intraocular pressure”.

Randomized controlled trials, cohort studies, systematic reviews, and meta-
analyses assessing postoperative intraocular pressure reduction, medication burden,
surgical success, and complication rates were included. Case reports, duplicate studies,
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experimental studies, and publications without sufficient clinical outcome data were
excluded.

Data extraction included study design, patient population, MIGS technique, follow-
up duration, intraocular pressure outcomes, medication reduction, and postoperative
complications. The collected data were analyzed descriptively with comparative
assessment of the efficacy and safety of different MIGS procedures.

Results. The analyzed studies confirmed that minimally invasive glaucoma surgery
(MIGS) has become an important component of contemporary glaucoma management
due to its ability to achieve effective intraocular pressure (IOP) reduction while
maintaining a substantially improved safety profile compared with conventional
filtering procedures [9]. According to the reviewed literature, MIGS procedures
demonstrated consistent hypotensive efficacy in patients with mild-to-moderate
primary open-angle glaucoma, particularly in cases where long-term topical therapy
failed to provide stable pressure control or caused significant ocular surface toxicity.

Trabecular micro-bypass technologies were among the most extensively
investigated MIGS approaches. Implantation of the iStent in combination with
phacoemulsification showed stable reduction of IOP from baseline values of
approximately 20-24 mmHg to postoperative levels of 14—16 mmHg during follow-up
periods ranging from 12 to 36 months [10,11]. Several multicenter studies reported that
more than 60% of patients achieved target IOP without additional escalation of medical
therapy after surgery. In parallel, the number of hypotensive medications decreased
significantly, with many patients becoming completely medication-free during the
postoperative period [11].

Comparable outcomes were observed with the Hydrus Microstent system. Large
randomized clinical trials demonstrated superior IOP reduction after combining Hydrus
implantation and cataract extraction compared with isolated phacoemulsification [12].
Mean postoperative IOP reduction ranged from 7 to 9 mmHg, while medication
dependence decreased by nearly 50%. Long-term follow-up also showed sustained
patency of Schlemm’s canal scaffolding with relatively low rates of secondary
glaucoma surgery.

Excisional goniotomy procedures demonstrated similarly favorable results. Studies
evaluating Kahook Dual Blade goniotomy reported postoperative IOP reductions of
approximately 25-40% relative to baseline values [13]. In most cohorts, mean 1OP
decreased from 22-25 mmHg preoperatively to 14—17 mmHg postoperatively.
Reduction in medication burden remained one of the major clinical advantages of this
technique, especially in elderly patients with poor adherence to topical therapy. The
procedure also demonstrated rapid postoperative recovery due to the absence of
conjunctival dissection and minimal intraocular manipulation.

The OMNI Surgical System, combining viscodilation of Schlemm’s canal with
trabeculotomy, showed promising medium-term outcomes [14]. Several prospective
studies demonstrated sustained reduction of IOP to values below 18 mmHg with
simultaneous reduction in medication use. Importantly, conjunctival preservation
allowed future filtration surgery if disease progression occurred, which increased the
strategic value of this approach in younger glaucoma patients.
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Subconjunctival MIGS procedures produced more pronounced pressure-lowering
effects. Xen Gel Stent implantation consistently achieved postoperative IOP values in
the range of 12—14 mmHg, including in patients with moderate and advanced glaucoma
stages [15]. In some studies, overall pressure reduction exceeded 40% relative to
baseline measurements. However, postoperative bleb fibrosis remained a clinically
relevant limitation. Needling procedures were required in approximately 20—40% of
cases to maintain adequate filtration and long-term surgical success [16].

Similar outcomes were observed after PreserFlo MicroShunt implantation.
Comparative analyses demonstrated pressure reduction approaching that of
trabeculectomy but with lower incidence of severe postoperative hypotony and faster
visual rehabilitation [17]. Mean postoperative IOP frequently remained below 14
mmHg during 2-year follow-up, while the need for intensive postoperative
management was lower than after traditional filtration surgery.

The safety profile of MIGS procedures remained one of their principal advantages
throughout the studies analyzed. The most frequently reported complication was
transient hyphema, particularly after trabecular interventions, with incidence ranging
between 10% and 35% [18]. In the majority of patients, hyphema resolved
spontaneously within several postoperative days without permanent visual
consequences. Mild transient postoperative inflammation and short-term IOP spikes
were also reported but rarely required additional surgical management.

Severe complications characteristic of traditional filtering surgery occurred
substantially less frequently after MIGS [19]. Persistent hypotony, choroidal
detachment, bleb leakage, endophthalmitis, and significant vision-threatening events
were uncommon across most analyzed cohorts. This favorable safety profile
contributed to broader adoption of MIGS in patients with earlier glaucoma stages and
in individuals considered high risk for conventional filtration procedures.

Visual recovery after MIGS was significantly faster than after trabeculectomy.
Most patients demonstrated stabilization of visual acuity within the first postoperative
weeks, while surgically induced astigmatism remained minimal [20]. Combined
cataract and MIGS procedures additionally improved postoperative refractive
outcomes and reduced ocular surface discomfort associated with chronic topical
therapy.

Long-term observations demonstrated that hypotensive efficacy may gradually
decrease over time, particularly after isolated trabecular procedures in patients with
advanced glaucomatous damage or very high baseline IOP [21]. Nevertheless, the
overall balance between pressure reduction, tissue preservation, rapid rehabilitation,
and lower complication rates strongly supported the expanding role of MIGS within
individualized glaucoma treatment algorithms.

Discussion. The rapid expansion of minimally invasive glaucoma surgery
(MIGS) has substantially reshaped the contemporary surgical management of
glaucoma. The studies reviewed indicate that MIGS occupies an intermediate position
between pharmacologic therapy and traditional filtration surgery, offering effective
intraocular pressure (IOP) reduction with markedly less surgical trauma and a more
favorable postoperative safety profile [9,10]. This shift is especially relevant in the
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setting of earlier surgical intervention, where preservation of visual function and
reduction of postoperative morbidity have become key therapeutic priorities.

One of the main findings of the reviewed literature is the favorable balance
between efficacy and safety associated with trabecular and Schlemm’s canal-based
MIGS procedures [11,12]. Although the IOP reduction achieved with iStent, Hydrus,
and Kahook Dual Blade is generally less pronounced than that obtained with
trabeculectomy, these procedures consistently provided stable postoperative pressure
control in patients with mild-to-moderate primary open-angle glaucoma. At the same
time, the substantially lower incidence of hypotony, bleb-related complications, and
severe postoperative inflammation improves the overall risk-benefit profile of surgical
treatment [13].

The reduction in topical medication burden after MIGS also carries important
clinical implications. Chronic antiglaucoma therapy is frequently associated with
ocular surface disease, conjunctival fibrosis, poor adherence, and a progressive decline
in quality of life [14]. Several studies included in this review showed that successful
MIGS implantation reduced the number of required medications by approximately 40—
60%, and a substantial proportion of patients achieved temporary medication
independence [11,15]. This benefit may be particularly relevant in older patients and
in those with pre-existing ocular surface dysfunction.

The reviewed evidence further suggests that subconjunctival MIGS procedures,
including Xen Gel Stent and PreserFlo MicroShunt implantation, may provide greater
hypotensive efficacy in patients who require lower target IOP values [16,17]. Mean
postoperative IOP values approaching 12 mmHg suggest that these procedures partially
bridge the gap between conventional MIGS and traditional filtration surgery. However,
the higher frequency of postoperative bleb manipulation and needling indicates that
subconjunctival filtration remains biologically susceptible to fibrosis even in
minimally invasive settings [ 18]. Consequently, the definition of “minimally invasive”
in glaucoma surgery should be based not only on incision size, but also on
postoperative wound-healing behavior and long-term maintenance requirements.

Another important advantage consistently identified across the reviewed studies
was preservation of conjunctival integrity after ab interno MIGS procedures [14,19].
Unlike trabeculectomy, conjunctival-sparing approaches preserve the option of future
filtration surgery if the disease progresses. This consideration is particularly important
in younger patients with longer life expectancy and progressive glaucomatous optic
neuropathy, for whom long-term surgical planning is critical.

The favorable postoperative rehabilitation profile associated with MIGS also
warrants emphasis. Faster visual recovery, lower rates of surgically induced
astigmatism, and less postoperative inflammation contribute to earlier functional
stabilization and improved patient satisfaction [20]. Combined cataract and MIGS
surgery may further enhance these benefits by simultaneously addressing lens opacity
and glaucoma progression while limiting cumulative surgical trauma.

Despite these advantages, the reviewed data also highlight several limitations of
current MIGS technologies. Long-term pressure-lowering efficacy appears less
predictable in advanced glaucoma and in eyes with markedly elevated baseline IOP
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[21]. In such patients, conventional filtration surgery may still provide superior long-
term hypotensive control. In addition, heterogeneity among published studies in patient
selection, surgical indications, follow-up duration, and definitions of surgical success
complicates direct comparison among MIGS techniques [22].

Another unresolved issue is economic accessibility and cost-effectiveness.
Although MIGS procedures may reduce long-term medication dependence and
postoperative complication rates, device-related costs remain substantial in many
healthcare systems [23]. Several authors have emphasized that wider implementation
of MIGS will require further evaluation of long-term economic outcomes alongside
clinical efficacy.

Recent investigations have also focused on optimizing patient selection and
integrating imaging technologies into surgical planning. The use of anterior segment
optical coherence tomography and Schlemm’s canal visualization techniques may
improve prediction of surgical response and support more individualized procedure
selection [24]. At the same time, growing interest in combined and sequential MIGS
strategies reflects the continuing evolution of personalized glaucoma surgery.

Overall, the current evidence supports MIGS as an important and continuously
evolving component of modern glaucoma management. Rather than replacing
conventional filtration surgery, MIGS appears to broaden the therapeutic spectrum by
enabling safer surgical intervention at earlier stages of disease and improving the
balance between long-term IOP control and postoperative quality of life [25].

CONCLUSION
Minimally invasive glaucoma surgery (MIGS) is an important advance in
contemporary glaucoma care, providing effective intraocular pressure reduction with a
substantially better safety profile than traditional filtration surgery. The available
evidence indicates that MIGS offers stable IOP control, decreases reliance on topical
therapy, and supports faster postoperative recovery with fewer severe complications.

Trabecular and Schlemm’s canal-based procedures showed the most favorable
balance between efficacy and safety in patients with mild-to-moderate glaucoma,
whereas subconjunctival MIGS techniques achieved lower target intraocular pressure
values in more advanced disease. At the same time, long-term surgical success remains
dependent on appropriate patient selection, glaucoma severity, and postoperative
management.

Current evidence supports the growing role of MIGS within individualized
treatment algorithms and highlights its value as an intermediate surgical strategy
between medical therapy and conventional filtering surgery. Further long-term
comparative studies are required to optimize procedural selection and define the
durability of outcomes across different MIGS technologies.
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Abstract. High-risk abdominal surgery is associated with a significant risk of
postoperative complications, including respiratory failure, sepsis, and multiple organ
dysfunction. Despite advances in surgical techniques and perioperative management,
postoperative deterioration remains a frequent cause of increased morbidity and
mortality in this patient population. One of the key factors influencing outcomes is the
timing of transfer to the intensive care unit. Early admission allows for continuous
monitoring, timely recognition of clinical deterioration, and rapid initiation of organ
support, whereas delayed transfer may result in missed therapeutic opportunities during
a critical postoperative period.

The issue of optimal ICU admission timing remains clinically relevant, as
healthcare systems often face limitations in ICU capacity and variability in
postoperative triage practices. In this context, understanding the relationship between
admission timing and patient outcomes is essential for improving perioperative
pathways. Evidence suggests that earlier access to intensive care resources may
contribute to better survival rates and a reduction in severe postoperative
complications, highlighting the importance of structured and timely postoperative
management strategies in high-risk surgical patients.

Keywords: high-risk abdominal surgery; intensive care unit, early ICU admission;
delayed ICU admission; postoperative complications; perioperative care; surgical
outcomes, mortality.

Introduction. Major abdominal surgery is associated with a broad spectrum of
physiological stress responses that may extend well beyond the operating room. The
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combination of extensive tissue trauma, fluid shifts, and perioperative inflammatory
activation creates a vulnerable postoperative state in which clinical stability can
deteriorate unpredictably [1]. In this context, postoperative management is not merely
a continuation of surgical care, but a decisive phase that often determines overall
patient outcome [2].

Over the past decades, advances in operative techniques and perioperative
anesthesia have improved short-term surgical safety; however, the incidence of
clinically significant complications after high-risk abdominal procedures remains
substantial [3]. These complications frequently develop within the first hours to days
after surgery, when patients require close observation and rapid therapeutic response.
Failure to identify early signs of deterioration during this period may lead to
irreversible progression of organ dysfunction [4].

The role of the intensive care unit (ICU) in this setting extends beyond rescue
therapy and increasingly represents a structured environment for prevention, early
detection, and management of postoperative instability [5]. Nevertheless, the decision
regarding ICU admission timing is not uniform across institutions and is often
influenced by organizational constraints, variability in clinical assessment, and limited
availability of critical care resources [6].

Such inconsistency may result in delayed transfer of high-risk patients, potentially
exposing them to periods of insufficient monitoring during a physiologically unstable
phase. Emerging clinical evidence suggests that timing of ICU admission is closely
linked with postoperative outcomes, including the incidence of severe complications
and overall survival [7]. This has led to growing interest in optimizing perioperative
pathways and developing clearer criteria for early identification of patients who would
benefit from immediate intensive care support [8].

Against this background, the question of when to admit patients to the ICU after
high-risk abdominal surgery remains clinically and organizationally significant. A
better understanding of this issue is essential for improving perioperative decision-
making and reducing avoidable postoperative morbidity.

Materials and Methods. This study was conducted as a systematic literature
review evaluating the impact of timing of intensive care unit (ICU) admission on
outcomes after high-risk abdominal surgery. A comprehensive search of PubMed,
Scopus, Web of Science, and Google Scholar databases was performed for publications
published between 2015 and 2025.

The search strategy included the following keywords: ‘“high-risk abdominal
surgery,” “intensive care unit,” “ICU admission timing,” “early ICU admission,”
“delayed ICU admission,” “postoperative complications,” and “perioperative
outcomes.” Only full-text articles published in English were considered.

Inclusion criteria comprised original clinical studies and systematic reviews
investigating adult patients undergoing major abdominal surgical procedures with
reported comparison between early and delayed ICU admission. Studies unrelated to
surgical ICU care, duplicate publications, conference abstracts, experimental animal
studies, and papers without relevant outcome data were excluded. After screening
titles, abstracts, and full texts according to the eligibility criteria, the final set of studies
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was selected for qualitative synthesis. The extracted data included study characteristics,
patient populations, definitions of ICU admission timing, and reported postoperative
outcomes.

Results. The analyzed literature consistently demonstrates that the timing of
intensive care unit (ICU) admission after high-risk abdominal surgery is a key
determinant of postoperative outcomes, with a stable pattern of improved results in
patients receiving early transfer and worse outcomes in delayed admission cohorts [9—
11]. This relationship is observed across different surgical populations, healthcare
systems, and study designs, suggesting a clinically relevant and reproducible effect.

Early ICU admission

Early transfer to the ICU is associated with more effective stabilization during the
immediate postoperative period, when physiological instability is most pronounced.
Patients admitted early benefit from continuous monitoring, earlier correction of
hemodynamic disturbances, and timely initiation of organ support when indicated. In
the reviewed studies, early-admission cohorts demonstrate lower in-hospital mortality,
generally ranging from 6—18% [12,13]. This reduction in mortality is accompanied by
a lower incidence of major postoperative complications, particularly infectious and
organ dysfunction-related events.

Infectious complications, including postoperative sepsis, surgical site infections,
and intra-abdominal abscess formation, are consistently less frequent in early-
admission groups [14,15]. Reported sepsis rates in this population are commonly
within 15-22%, compared with substantially higher rates in patients with delayed ICU
transfer. Respiratory outcomes follow a similar pattern, with acute respiratory failure
occurring less frequently (approximately 10-25%) and reduced need for prolonged
mechanical ventilation [16,17]. Early ICU admission is also associated with better
renal outcomes, including a lower incidence of acute kidney injury and reduced
requirement for renal replacement therapy, which is likely related to earlier
optimization of perfusion, fluid therapy, and vasopressor support [17,18].

From a resource utilization perspective, early ICU admission is linked with shorter
duration of mechanical ventilation and reduced ICU length of stay, with reported
reductions of approximately 1-3 days depending on baseline risk and surgical
complexity [19,20]. Some studies additionally report a trend toward shorter overall
hospital stay, reflecting more efficient postoperative recovery pathways.

Delayed ICU admission

In contrast, delayed ICU admission defined as transfer following initial
postoperative management on general wards or after clinical deterioration is
consistently associated with worse outcomes. In-hospital mortality in this group is
higher, frequently reported in the range of 12-28%, even after adjustment for
confounding variables such as age, comorbidities, and surgical severity [12,13]. This
suggests that delayed escalation of care may contribute independently to adverse
outcomes rather than merely reflecting higher baseline risk.

Delayed admission is also associated with a higher burden of postoperative
complications. Infectious complications, particularly sepsis and intra-abdominal
infection, are significantly more frequent, with reported rates exceeding 25-35% in
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several studies [14,16]. This increased risk is often attributed to delayed recognition of
early infection signs and postponed initiation of aggressive antimicrobial and
hemodynamic therapy.

Respiratory complications are similarly more common in delayed cohorts. Acute
respiratory failure requiring invasive mechanical ventilation or escalation of
respiratory support occurs more frequently, typically in 20—40% of patients, reflecting
delayed implementation of protective ventilation strategies and less intensive early
monitoring [16,17]. Acute kidney injury is also significantly increased, with some
studies demonstrating up to a twofold higher risk compared with early ICU admission
[18,19]. These renal complications are commonly linked to prolonged hypotension,
delayed fluid resuscitation, and postponed vasopressor optimization.

Patients with delayed ICU admission generally experience longer durations of
mechanical ventilation, prolonged ICU dependence, and extended hospital stays,
reflecting a more complicated and resource-intensive postoperative course [19-21].

Comparative synthesis

Overall, when directly compared, early ICU admission demonstrates a consistent
association with improved survival, lower rates of infectious, respiratory, and renal
complications, and reduced resource utilization. Delayed ICU admission, conversely,
is repeatedly identified as a marker of worse postoperative trajectory and, in multiple
adjusted analyses, as an independent predictor of adverse outcomes [21]. The
accumulated evidence suggests that timing of ICU transfer is a potentially modifiable
perioperative factor that may significantly influence recovery after high-risk abdominal
surgery.

Discussion. The findings of this review demonstrate a consistent association
between delayed intensive care unit (ICU) admission after high-risk abdominal surgery
and worse postoperative outcomes, including increased mortality, higher complication
rates, and greater resource utilization [9—13]. At the same time, early ICU admission
appears to provide a clinically meaningful advantage by ensuring closer physiological
monitoring and more rapid initiation of organ support during the most vulnerable
postoperative period.

One of the most plausible explanations for these differences lies in the concept of
the “critical postoperative window,” during which compensatory mechanisms may
mask early signs of deterioration. In patients managed outside the ICU, subtle changes
in hemodynamics, oxygenation, or renal perfusion may go unrecognized or be
addressed with delay, allowing progression toward established organ dysfunction [14].
In contrast, ICU admission facilitates continuous monitoring and earlier intervention,
which may prevent the transition from reversible physiological disturbance to
irreversible organ failure.

The higher incidence of infectious complications in delayed admission groups is
particularly notable. Postoperative sepsis and intra-abdominal infections are time-
sensitive conditions in which early recognition and treatment are strongly linked to
outcomes [15,16]. Delayed ICU transfer may postpone escalation of antimicrobial
therapy, source control evaluation, and hemodynamic optimization, thereby increasing
the likelihood of systemic inflammatory progression. This aligns with previous
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evidence suggesting that early goal-directed management in high-risk surgical patients
reduces infectious morbidity [17].

Respiratory complications represent another key domain influenced by ICU timing.
Patients initially managed on general wards may receive less intensive respiratory
monitoring and delayed implementation of lung-protective ventilation strategies or
non-invasive support [18]. This can contribute to the development or progression of
acute respiratory failure, particularly in individuals with limited pulmonary reserve or
prolonged operative time. The observed reduction in mechanical ventilation duration
in early ICU cohorts further supports the role of early stabilization in improving
respiratory outcomes [19].

Renal dysfunction also appears to be sensitive to timing of critical care escalation.
Acute kidney injury is often multifactorial in the postoperative setting, but sustained
hypotension, inadequate fluid resuscitation, and delayed vasopressor initiation are
recognized contributors [20]. Early ICU admission allows for tighter control of
hemodynamic parameters, potentially reducing the duration and severity of renal
hypoperfusion. The consistently higher rates of renal replacement therapy in delayed
admission groups reinforce the clinical relevance of early intervention [21].

Beyond individual complications, the impact of ICU timing on overall resource
utilization should also be emphasized. Shorter ICU length of stay and reduced hospital
stay in early-admission cohorts likely reflect not only fewer complications but also
earlier recovery of physiological stability [22]. However, it is important to
acknowledge that ICU admission itself is not purely a therapeutic intervention but also
a marker of clinical judgment and institutional practice patterns. Therefore, some
degree of selection bias may persist even in adjusted analyses.

Despite the consistency of findings, several limitations should be considered when
interpreting the available evidence. Most studies included in this review are
observational in nature, which limits the ability to establish causality [23]. Definitions
of “early” and “delayed” ICU admission also vary considerably between studies,
ranging from immediate postoperative transfer to admission within 24—48 hours, which
introduces heterogeneity [24]. Additionally, differences in healthcare system capacity,
ICU availability, and perioperative protocols may influence both admission timing and
outcomes, potentially confounding observed associations.

Another important consideration is that delayed ICU admission may in some cases
reflect appropriate clinical triage rather than suboptimal care. Patients initially assessed
as stable may deteriorate unexpectedly, meaning that delayed transfer is sometimes a
consequence of disease progression rather than delayed recognition. This complexity
highlights the challenge of distinguishing causation from association in retrospective
analyses [25].

Nevertheless, the overall consistency of the evidence suggests that earlier access to
intensive care resources is associated with improved postoperative outcomes in high-
risk abdominal surgical patients. While randomized controlled trials in this field are
unlikely due to ethical and logistical constraints, the current body of evidence supports
the need for more structured perioperative triage systems and standardized criteria for
ICU admission. Future research should focus on developing validated risk stratification
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tools capable of identifying patients who would benefit most from immediate
postoperative intensive care.
CONCLUSION

Current evidence indicates a clear relationship between the timing of ICU
admission after high-risk abdominal surgery and postoperative outcomes. Early
admission to intensive care is generally associated with higher survival, fewer major
complications, and a more stable recovery. The most consistently observed benefits are
lower rates of infectious, respiratory, and renal complications in patients transferred to
the ICU without delay.

In contrast, postponed admission is repeatedly associated with a more complicated
recovery, higher complication rates, and increased mortality. These differences persist
even after accounting for baseline risk factors in many studies, which supports the
clinical relevance of admission timing itself.

Taken together, the findings highlight the importance of timely escalation of care
for patients undergoing major abdominal procedures. More standardized and objective
criteria for ICU admission could help reduce variability in practice and improve overall
postoperative outcomes in this high-risk group.
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Abstract. Recurrent otitis media is one of the most common pediatric conditions
and a major cause of repeated antibiotic use, temporary hearing loss, and reduced
quality of life in children. Ongoing recurrences despite advances in diagnosis and
treatment highlight the need for more individualized management. This review
summarizes current evidence on the epidemiology, pathophysiology, and key risk
factors of recurrent otitis media in childhood. It focuses on the roles of respiratory viral
infections, bacterial biofilms, allergic inflammation, immune dysfunction, and genetic
susceptibility in disease recurrence. The article also examines current preventive
strategies, including vaccination, breastfeeding support, reduction of environmental
risks, and appropriate antibiotic use. In addition, it outlines modern concepts of
personalized therapy based on clinical phenotype, microbiological profile, immune
status, and comorbid conditions. Emerging biomarkers and targeted treatments that
may improve long-term outcomes and reduce recurrence are also discussed.
Personalized preventive and therapeutic approaches may improve treatment results,
reduce unnecessary antibiotic exposure, and lessen the overall burden of recurrent otitis
media in pediatric practice.

Keywords: recurrent otitis media, children, pediatric otolaryngology, personalized
therapy, prevention, bacterial biofilms, antibiotic stewardship, vaccination, risk
factors, middle ear infection, immune response, pediatric infections.

Introduction. Recurrent otitis media (ROM) remains one of the leading problems
in pediatric otorhinolaryngology and continues to represent a substantial medical and
socioeconomic burden worldwide [1]. Despite significant advances in antimicrobial
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therapy, vaccination programs, and diagnostic technologies, middle ear infections
remain among the most frequent causes of pediatric outpatient visits and antibiotic
prescriptions during early childhood [2]. According to epidemiological studies, up to
80% of children experience at least one episode of acute otitis media before the age of
three years, while a considerable proportion subsequently develop recurrent forms
characterized by repeated inflammatory episodes and persistent middle ear dysfunction
[3].

The clinical significance of recurrent otitis media extends far beyond transient
inflammatory disease. Repeated infections during critical periods of speech and
cognitive development may contribute to conductive hearing impairment, delayed
language acquisition, behavioral disturbances, and reduced academic performance [4].
In addition, recurrent antibiotic exposure increases the risk of antimicrobial resistance
and disrupts the normal microbiota of the upper respiratory tract, creating conditions
for chronic inflammation and bacterial persistence [5]. These factors emphasize the
necessity for more effective preventive and therapeutic approaches aimed not only at
infection control but also at long-term preservation of auditory and developmental
outcomes.

Current evidence suggests that recurrent otitis media is a multifactorial disorder
resulting from complex interactions between infectious agents, host immune responses,
anatomical ocobennoctn Eustachian tube function, environmental influences, and
genetic predisposition [6]. Respiratory viral infections frequently initiate mucosal
inflammation and Eustachian tube dysfunction, facilitating secondary bacterial
colonization of the middle ear cavity. At the same time, the ability of major
otopathogens to form biofilms contributes to bacterial persistence, reduced antibiotic
susceptibility, and repeated disease recurrence [7]. Growing recognition of the
heterogeneity of recurrent otitis media has shifted clinical interest toward phenotype-
oriented and individualized management strategies.

In recent years, increasing attention has been directed toward personalized
medicine approaches in pediatric infectious diseases. Identification of specific clinical
phenotypes, immune characteristics, microbiological profiles, and modifiable risk
factors may allow optimization of preventive measures and selection of targeted
therapeutic interventions for individual patients [8]. Such strategies are particularly
relevant in children with severe or treatment-resistant recurrent otitis media, where
conventional standardized management often demonstrates limited long-term
effectiveness.

Therefore, the development of modern personalized approaches to prevention and
therapy represents an important and timely direction in contemporary pediatric
otorhinolaryngology. The present review summarizes current data regarding the
mechanisms, risk factors, prevention, and individualized treatment strategies for
recurrent otitis media in children.

Materials and Methods. This study was conducted as a systematic literature
review of contemporary evidence on recurrent otitis media in children. Scientific
publications published between 2015 and 2025 were identified through searches of
PubMed, Scopus, Web of Science, and Google Scholar databases.
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The search strategy included the following keywords and MeSH terms: “recurrent
otitis media,” “children,” “personalized therapy,” “prevention,” ‘“biofilms,”
“vaccination,” “risk factors,” and “antibiotic stewardship.” Original studies, systematic
reviews, meta-analyses, randomized controlled trials, and clinical guidelines focused
on pediatric patients were included.

Studies involving adult populations only, experimental animal studies, conference
abstracts, duplicate publications, and articles with insufficient methodological quality
were excluded. The selected publications were analyzed for epidemiological data, risk
factors, microbiological and immunological mechanisms, preventive measures, and
personalized therapeutic approaches in recurrent otitis media among children.

Results. The analysis of publications published between 2015 and 2025
demonstrated that recurrent otitis media continues to be one of the most common
chronic infectious conditions in pediatric practice, particularly among children under
five years of age [9]. Most epidemiological studies reported that recurrent episodes
develop in approximately one-third of children after the first acute episode of middle
ear infection. The highest incidence rates were observed during the first three years of
life, which 1s largely explained by anatomical and physiological immaturity of the
Eustachian tube, incomplete development of local immune defense mechanisms, and
high exposure to respiratory pathogens during early childhood [10].

A consistent association was identified between recurrent otitis media and several
environmental and perinatal risk factors. Multiple cohort studies demonstrated that
attendance at daycare centers significantly increases the frequency of upper respiratory
viral infections and subsequent bacterial complications involving the middle ear [11].
Passive exposure to tobacco smoke was repeatedly associated with impaired
mucociliary clearance, chronic nasopharyngeal inflammation, and increased bacterial
colonization of the upper respiratory tract. In addition, premature birth, low birth
weight, short duration of breastfeeding, and early transition to artificial feeding were
identified as important predictors of recurrent disease development [12]. Children with
craniofacial abnormalities, allergic diseases, adenoid hypertrophy, and
gastroesophageal reflux also showed substantially higher recurrence rates compared
with the general pediatric population.

Microbiological analysis confirmed that the principal bacterial pathogens involved
in recurrent otitis media remain Streptococcus pneumoniae, non-typeable Haemophilus
influenzae, and Moraxella catarrhalis [13]. However, several recent studies
demonstrated a gradual shift in pathogen distribution following widespread
introduction of pneumococcal conjugate vaccines. In particular, non-typeable
Haemophilus influenzae became increasingly dominant in recurrent and persistent
forms of the disease [ 14]. Molecular diagnostic techniques, including polymerase chain
reaction and next-generation sequencing, revealed that middle ear infections in many
children are polymicrobial in nature, involving simultaneous viral and bacterial
pathogens. Respiratory syncytial virus, rhinovirus, influenza virus, and adenovirus
were among the most frequently detected viral agents contributing to recurrent
inflammatory episodes.
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One of the most significant findings reported in contemporary studies was the
central role of bacterial biofilms in the persistence and recurrence of middle ear
inflammation [15]. Biofilms were identified in middle ear effusions and adenoid tissue
samples obtained from a substantial proportion of children undergoing surgical
treatment for recurrent otitis media. These structured bacterial communities
demonstrated marked resistance to both host immune responses and systemic antibiotic
therapy. The presence of biofilms was associated with prolonged inflammatory
activity, increased frequency of recurrence, and reduced effectiveness of conventional
treatment regimens. Several investigators additionally reported that children with
biofilm-associated infections often required repeated courses of antibiotics or surgical
intervention due to persistent symptoms and middle ear effusion.

Immunological studies highlighted significant alterations in both innate and
adaptive immune responses among children with recurrent disease [16]. Reduced
concentrations of secretory immunoglobulin A in nasopharyngeal secretions and
impaired activation of Toll-like receptors were frequently observed in affected patients.
Elevated levels of proinflammatory cytokines, including interleukin-6, interleukin-8,
and tumor necrosis factor-a, suggested the presence of persistent mucosal
inflammation even during clinically asymptomatic periods. Certain genetic
polymorphisms associated with inflammatory signaling pathways and immune
regulation were also linked to increased susceptibility to recurrent otitis media,
supporting the multifactorial nature of the disease [17].

Preventive strategies demonstrated variable but clinically meaningful
effectiveness. Vaccination against Streptococcus pneumoniae contributed to a
reduction in severe invasive pneumococcal infections and partially decreased the
incidence of recurrent otitis media episodes [18]. Nevertheless, several studies noted
that the overall reduction in recurrence remained moderate due to serotype replacement
and the increasing prevalence of non-vaccine pathogens. Seasonal influenza
vaccination was associated with lower rates of viral respiratory infections and a
corresponding decrease in acute otitis media episodes during epidemic periods. Strong
evidence also supported the protective effect of prolonged breastfeeding, limitation of
passive smoke exposure, improvement of indoor air quality, and optimization of
daycare hygiene practices [19].

Considerable attention in recent years has been directed toward individualized
therapeutic approaches. Studies demonstrated that children with concomitant allergic
rhinitis or eosinophilic inflammation experienced improved clinical outcomes when
standard antimicrobial treatment was combined with anti-inflammatory therapy and
allergen control measures [20]. Personalized management based on microbiological
findings and immune status allowed more rational antibiotic selection and reduced the
frequency of repeated antimicrobial exposure. In children with severe recurrent disease
accompanied by persistent middle ear effusion and hearing impairment, tympanostomy
tube insertion remained one of the most effective interventions for long-term symptom
control.

Emerging therapeutic concepts described in recent literature included microbiome-
targeted interventions, probiotic therapy, and biomarker-guided treatment strategies
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[21]. Although these approaches remain under active investigation, preliminary data
suggest their potential role in restoring microbial balance, reducing chronic
inflammation, and minimizing unnecessary antibiotic use. The analyzed studies
indicate that recurrent otitis media should be considered a heterogeneous multifactorial
condition requiring an individualized and multidisciplinary management strategy
rather than a uniform treatment approach.

Discussion. The results of this systematic review confirm that recurrent otitis
media in children remains a multifactorial and clinically heterogeneous condition,
despite substantial progress in preventive pediatrics and antimicrobial therapy over the
past decade [9-11]. The persistently high incidence in early childhood is largely
explained by the combination of anatomical immaturity of the Eustachian tube, high
infectious exposure, and incomplete development of mucosal and systemic immune
responses during the first years of life [10]. These factors create a vulnerable
physiological window in which even common respiratory infections can trigger
recurrent middle ear inflammation.

A key finding across the analyzed studies is the strong interaction between
environmental exposures and biological susceptibility. Daycare attendance, passive
smoking, and early cessation of breastfeeding consistently emerged as the most
reproducible modifiable risk factors [11-12]. These factors act primarily through
increased viral transmission, impairment of mucociliary clearance, and modulation of
local immune responses in the nasopharynx. From a clinical perspective, this supports
the idea that prevention should not be limited to medical interventions but must include
targeted behavioral and environmental modifications.

Microbiological data highlight an important epidemiological shift in pathogen
distribution over the last decade [13—14]. The relative decrease in vaccine-covered
Streptococcus pneumoniae serotypes and the increasing role of non-typeable
Haemophilus influenzae suggest that current vaccination strategies, while highly
effective in reducing invasive pneumococcal disease, have a more complex and indirect
effect on recurrent otitis media. This pathogen replacement phenomenon partly
explains why overall recurrence rates have not decreased proportionally to vaccination
coverage [18]. In this context, continuous microbiological surveillance remains
essential for updating both empirical treatment algorithms and preventive strategies.

One of the most clinically significant aspects confirmed by this review is the role
of bacterial biofilms in chronicity and recurrence [15]. Biofilm-associated infections
represent a major therapeutic challenge due to their structural resistance to antibiotics
and evasion of host immune mechanisms. This explains why standard antimicrobial
regimens often provide only temporary clinical improvement without preventing
recurrence. The detection of biofilms in a large proportion of surgically treated patients
supports the need for earlier identification of high-risk cases and more aggressive,
mechanism-based interventions.

Immunological findings further strengthen the concept that recurrent otitis media
is not solely an infectious disease but also an immune-regulatory disorder [16—17].
Reduced secretory IgA levels and impaired innate immune signaling suggest a
localized mucosal immune deficiency that predisposes children to repeated infections.
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The association with genetic polymorphisms in inflammatory pathways additionally
indicates that susceptibility is, at least in part, genetically determined. These
observations are particularly relevant for the development of personalized medicine
approaches, where immune profiling may help stratify patients according to recurrence
risk and expected treatment response.

Preventive interventions analyzed in the included studies demonstrate moderate but
clinically meaningful efficacy when applied in combination rather than isolation [18—
19]. Vaccination, breastfeeding, smoke avoidance, and improvement of environmental
hygiene collectively contribute to reducing the incidence of acute episodes and
subsequent recurrence. However, the heterogeneity of study populations and outcome
definitions limits direct comparability between studies, which remains a
methodological limitation of current evidence.

The most important conceptual shift highlighted in recent literature is the transition
from uniform treatment protocols to individualized, phenotype-based management
strategies [20-21]. Patients with allergic comorbidities, immune dysfunction, or
persistent middle ear effusion represent distinct clinical subgroups requiring
differentiated therapeutic approaches. The integration of microbiological diagnostics,
immune markers, and clinical phenotype assessment allows for more rational antibiotic
use and may reduce unnecessary exposure to antimicrobial agents.

Emerging therapeutic directions, including microbiome modulation and
biomarker-guided therapy, represent promising but still insufficiently validated
approaches [21-23]. While preliminary findings suggest potential benefits in restoring
microbial balance and reducing recurrence frequency, larger controlled studies are
required before these methods can be incorporated into routine clinical practice.

Overall, the current evidence supports a paradigm shift in the management of
recurrent otitis media from a purely infection-centered model to a multifactorial,
personalized framework that integrates infectious, immunological, genetic, and
environmental determinants [24-25]. Such an approach may improve long-term
outcomes, reduce recurrence rates, and decrease the burden of repeated antibiotic
exposure in pediatric populations.

CONCLUSION

Recurrent otitis media in children remains a frequent and clinically significant
condition with a multifactorial pathogenesis involving infectious agents, biofilm
formation, immune dysregulation, anatomical ocobenHoctu, and environmental risk
factors. Despite advances in vaccination, antimicrobial therapy, and preventive
strategies, recurrence rates remain high, particularly in early childhood.

Current evidence shows that existing standard approaches provide only partial
control of the disease, especially in patients with persistent or complicated forms. In
this context, personalized, phenotype-based management that integrates clinical,
microbiological, and immunological data appears to be the most promising direction
for improving outcomes and reducing recurrence. Further research is needed to validate
individualized diagnostic and therapeutic strategies and to optimize their
implementation in routine pediatric practice.
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Abstract. The article discusses the need to introduce innovative approaches aimed
at rationalising and optimising the educational process in order to reduce emotional
stress associated with information overload. The experience of implementing problem-
oriented independent learning activities both inside and outside the classroom, while
taking into account students’ psychological and age-related characteristics, contributes
to their successful adaptation to the educational environment, enhances the
development of clinical thinking, promotes personal growth, and improves
communication skills.

Keywords: problem-oriented learning, communication skills, psychological and
pedagogical interaction.

Introduction. In recent years, the influence of motivational and emotional factors
on students’ academic achievement has become increasingly significant. This trend
places greater responsibility on administrative and academic staff in higher education
institutions to create learning environments that support students’ personal
development, encourage responsibility for educational outcomes, and stimulate
sustained interest in cognitive activity [1, 2].

A review of the literature has identified another important challenge related to the
increasing volume and complexity of information encountered by junior medical
students. Consequently, the issue of psychological and pedagogical adaptation to
rapidly changing information environments has become particularly relevant. Studies
conducted at Odesa National Medical University demonstrated that 85% of first-year
students experience difficulties in the learning process due to the need to memorise and
assimilate large volumes of information, as well as insufficient skills in applying
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acquired knowledge. These difficulties often result in psychological and social
maladaptation, increased stress, emotional tension, and higher levels of anxiety,
whereas only 15% of students reported no significant difficulties during their studies
[2].

An anonymous survey conducted among students studying histology, cytology,
and embryology at Bogomolets National Medical University revealed that 70% of
respondents were satisfied with the quality of practical classes in the discipline
(Question 4 of the survey). These findings indicate opportunities for further
improvement within the Department of Histology and Embryology through the
refinement of teaching methods, approaches, and educational strategies aimed at
enhancing students’ cognitive activity and strengthening psychological and
pedagogical interaction [3].

Aim. The aim of this study was to examine the didactic principles and challenges
associated with organising independent learning among junior medical students and to
identify effective approaches to its implementation through educational information
technologies based on evidence from the literature and personal pedagogical
experience.

Results. Our approach is based on the use of problem-oriented tasks that encourage
active student participation. During the process of solving such tasks, students
exchange knowledge, ideas, and methods of activity. They develop, defend, and, when
necessary, revise their own viewpoints under the influence of evidence and logical
arguments.

The learning environment is built on mutual support, respect, and goodwill. It
excludes the dominance of one opinion over another and combines individual, pair,
group, and collective forms of work. The main objective is to develop students’ critical
thinking through the analysis of evidence, comparison of different viewpoints, and
evaluation of alternative approaches.

During the implementation of interactive problem-based learning, we identified
several challenges related to the development of students’ independent learning skills
and insufficient prior preparation. These challenges included limited knowledge of
rational methods of intellectual activity, difficulties in working with specialised
literature and other information sources, inability to generalise and systematise
acquired knowledge, and inadequate skills in planning and managing study time
effectively.

Our pedagogical experience and literature data indicate that, while studying
fundamental medical and biological sciences, it is useful to introduce the principle of
problem-based learning connected with theory and practice [4, 7]. Already in the early
years of study, students should understand that the discipline creates a theoretical
foundation for becoming a future medical specialist. It enables them to understand the
mechanisms of drug action on various target cells, analyse individual body reactivity,
substantiate optimal diagnostic approaches, and connect clinical symptoms and
syndromes with morphological substrates.

An important factor in teaching morphological analysis at the Department of
Histology and Embryology is the formation of a correct visual image of the normal
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structure of tissues and organs. However, achieving this goal may be complicated by
some students’ inability to identify the described object in an image or histological
specimen during their preparation for classes.

For some students, abstract thinking does not allow them to form a correct image
of a specific structure. In such cases, an incorrect image of the norm may lead to errors
when describing a pathological process. This problem is associated with the need to
memorise and assimilate a large volume of educational information, operate with
acquired knowledge, correlate different concepts, and draw independent conclusions.

Contemporary psychological and educational research explains the limitations of
negative beliefs regarding memory and learning processes [1, 2, 6, 9, 10]. In our
opinion, teaching diagnostic skills requires a delicate and individualised approach to
students’ abilities when they work with specimens, slides, photographs, diagrams,
electron micrographs, and other visual materials. Such an approach can improve
psychological and pedagogical interaction and contribute to the development of
students’ self-analysis and self-assessment in cognitive activity.

During our research, psychological and pedagogical efforts were aimed at
supporting students’ mental activity in order to promote not only knowledge
acquisition but also the development of independent, productive, and creative thinking.
Regardless of students’ ability levels, teaching a fundamental medical and biological
discipline requires focusing students’ attention on structural and functional
relationships, age-related changes, and the adaptive and regenerative capacities of
tissues and organs in order to develop long-term memory and professional thinking.

Conclusion. Our study demonstrated the effectiveness of a differentiated approach
to organising independent learning and research activities among junior medical
students. The proposed educational model provides students with opportunities to
prepare and present scientific reports during practical classes, thereby transforming the
learning process into an interactive, problem-based environment that incorporates
discussion and the analysis of medically relevant issues. Such an approach encourages
students to demonstrate initiative, independence, critical thinking, and creativity while
actively engaging in educational and research activities. Furthermore, it contributes to
the development of professional competencies, communication skills, and lifelong
learning attitudes essential for future medical practice.
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Abstract. Metabolic syndrome 1s a major contributor to cardiovascular morbidity
and mortality due to the combined effects of obesity, insulin resistance, hypertension,
dyslipidemia, and chronic inflammation. These metabolic disturbances accelerate
endothelial dysfunction, atherosclerosis, and myocardial damage, increasing the risk
of coronary artery disease, heart failure, and stroke. Early identification of high-risk
patients remains essential for preventing irreversible cardiovascular complications.

This review summarizes current evidence on the relationship between metabolic
syndrome and cardiovascular risk, focusing on key pathophysiological mechanisms
and modern approaches to early therapeutic intervention. Particular attention is given
to the role of visceral obesity, oxidative stress, inflammatory pathways, and metabolic
dysregulation in cardiovascular injury.

Recent studies indicate that early lifestyle modification combined with targeted
pharmacological therapy can significantly reduce cardiovascular risk. Weight
management, antihypertensive and lipid-lowering therapy, as well as the use of GLP-
1 receptor agonists and SGLT2 inhibitors, demonstrate substantial cardioprotective
effects. Early multidisciplinary management may improve long-term cardiovascular
outcomes and reduce the burden of cardiometabolic disease.

Keywords: metabolic syndrome, cardiovascular risk, insulin resistance, obesity,
endothelial dysfunction, cardiometabolic disorders, early therapy, GLP-1 receptor
agonists, SGLT2 inhibitors, cardiovascular prevention.
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Introduction. Metabolic syndrome has become one of the most significant global
health challenges of the twenty-first century due to its direct association with
cardiovascular morbidity, premature mortality, and progressive metabolic dysfunction
[1]. The growing prevalence of obesity, sedentary lifestyle, type 2 diabetes mellitus,
and unhealthy dietary patterns has led to a substantial increase in the number of patients
presenting with combined cardiometabolic abnormalities, particularly in middle-aged
and elderly populations [2]. According to recent epidemiological data, metabolic
syndrome affects nearly one-third of the adult population worldwide, while its
incidence continues to rise among younger individuals, creating an increasing burden
on healthcare systems [3].

The clinical significance of metabolic syndrome extends beyond isolated metabolic
disturbances. The coexistence of abdominal obesity, insulin resistance, arterial
hypertension, hyperglycemia, and atherogenic dyslipidemia forms a complex
pathophysiological network that accelerates vascular aging and promotes early
cardiovascular damage [4]. Chronic low-grade inflammation, endothelial dysfunction,
oxidative stress, and activation of neurohormonal pathways contribute to the
progression of atherosclerosis, myocardial remodeling, and microvascular injury even
before overt cardiovascular disease becomes clinically apparent [5].

Patients with metabolic syndrome demonstrate a significantly elevated risk of
coronary artery disease, ischemic stroke, heart failure, atrial fibrillation, and sudden
cardiac death compared with metabolically healthy individuals [6]. Importantly,
cardiovascular complications often develop gradually and remain subclinical for many
years, which limits the effectiveness of late therapeutic interventions. In this context,
early identification of high-risk patients and timely initiation of preventive therapy
represent critical components of modern cardiovascular medicine [7].

Recent advances in cardiometabolic research have shifted attention toward early
therapeutic strategies aimed not only at controlling individual risk factors, but also at
modifying the underlying mechanisms of metabolic and vascular dysfunction.
Lifestyle intervention, weight reduction, optimization of lipid and glucose metabolism,
as well as the emergence of novel pharmacological agents with cardioprotective
properties, including GLP-1 receptor agonists and SGLT2 inhibitors, have
substantially expanded the possibilities of cardiovascular prevention in patients with
metabolic syndrome [8].

Given the increasing global prevalence of cardiometabolic disorders and their
profound impact on long-term prognosis, understanding the mechanisms linking
metabolic syndrome with cardiovascular disease remains highly relevant for the
development of effective preventive and therapeutic approaches.

Materials and Methods. This study was conducted as a systematic literature
review evaluating cardiovascular risks associated with metabolic syndrome and
contemporary approaches to early therapeutic intervention.

A structured search of PubMed/MEDLINE, Scopus, Web of Science, and Google
Scholar databases was performed for articles published between 2015 and 2025. The
search strategy included the following keywords and MeSH terms: “metabolic
syndrome,” “cardiovascular risk,” “insulin resistance,” “obesity,” ‘“atherosclerosis,”

29 ¢¢ 29 ¢¢
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“endothelial dysfunction,” “GLP-1 receptor agonists,” “SGLT?2 inhibitors,” and “early
therapy.”

The review included original clinical studies, systematic reviews, meta-analyses,
observational studies, and international clinical guidelines focused on cardiovascular
complications and treatment strategies in patients with metabolic syndrome. Duplicate
publications, experimental animal studies, conference abstracts without full-text
access, and articles with insufficient methodological quality were excluded.

Study selection was performed through title, abstract, and full-text screening. Data
extraction included study design, patient characteristics, cardiovascular outcomes,
diagnostic methods, and therapeutic interventions. The collected data were analyzed
qualitatively with emphasis on mechanisms of cardiovascular injury, risk stratification,
and early cardiometabolic therapy.

Results. The analyzed literature demonstrated that metabolic syndrome is
associated with a pronounced increase in both cardiovascular morbidity and long-term
mortality. Large epidemiological studies confirmed that the coexistence of abdominal
obesity, insulin resistance, hypertension, and dyslipidemia creates a synergistic effect
that substantially accelerates cardiovascular damage [9]. In several multicenter cohorts,
patients with metabolic syndrome had a 2-3-fold higher incidence of myocardial
infarction, ischemic stroke, and cardiovascular death compared with individuals
without metabolic abnormalities. The cardiovascular risk increased progressively with
the number of metabolic syndrome components present in a single patient [10].

Visceral obesity was identified as one of the principal drivers of cardiometabolic
dysfunction. Excess visceral adipose tissue demonstrated high endocrine and
inflammatory activity due to increased secretion of leptin, resistin, interleukin-6, tumor
necrosis factor-o, and other pro-inflammatory cytokines [11]. Persistent systemic
inflammation contributed to endothelial injury, impaired nitric oxide synthesis,
vascular stiffness, and initiation of atherosclerotic plaque formation. Imaging studies
revealed that patients with central obesity frequently exhibited increased carotid
intima-media thickness, coronary artery calcium accumulation, and early vascular
remodeling even before the appearance of clinically significant cardiovascular disease
[12].

Endothelial dysfunction consistently emerged as one of the earliest and most
important mechanisms linking metabolic syndrome with cardiovascular pathology.
Multiple studies demonstrated reduced endothelium-dependent vasodilation, elevated
oxidative stress markers, and impaired microcirculatory perfusion in patients with
insulin resistance and obesity [13]. Chronic oxidative stress promoted lipid oxidation
and vascular inflammation, accelerating progression of atherosclerosis and
destabilization of existing plaques. These mechanisms were strongly associated with
increased incidence of acute coronary syndromes and cerebrovascular complications
[14].

Disorders of glucose metabolism had a particularly significant impact on
myocardial structure and function. Patients with chronic insulin resistance and
hyperglycemia demonstrated increased myocardial fibrosis, impaired myocardial
sHepreTic metabolism, and progressive diastolic dysfunction [15]. Echocardiographic
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and magnetic resonance imaging studies showed a higher prevalence of left ventricular
hypertrophy and heart failure with preserved ejection fraction among patients with
metabolic syndrome. Additionally, hyperglycemia enhanced platelet activation,
coagulation activity, and endothelial permeability, increasing the risk of thrombosis
and microvascular cardiovascular injury [16].

Atherogenic dyslipidemia remained another key determinant of cardiovascular
risk. Elevated triglyceride concentrations combined with reduced high-density
lipoprotein cholesterol and predominance of small dense low-density lipoprotein
particles significantly accelerated plaque formation and vascular inflammation [17].
Several prospective studies demonstrated that patients with combined dyslipidemia had
substantially higher rates of recurrent ischemic events, unstable angina, and
progression of coronary artery disease. Persistent lipid abnormalities were also
associated with impaired coronary microvascular circulation and reduced myocardial
perfusion reserve [18].

Arterial hypertension was observed in the majority of patients with metabolic
syndrome and represented a major predictor of adverse cardiovascular remodeling.
Long-term elevation of blood pressure promoted left ventricular hypertrophy,
increased arterial stiffness, renal dysfunction, and progression of chronic heart failure
[19]. Studies evaluating ambulatory blood pressure monitoring reported a higher
prevalence of nocturnal hypertension and impaired circadian blood pressure variability
among obese and insulin-resistant individuals, which correlated with increased
cardiovascular mortality.

Significant attention in recent years has been directed toward early therapeutic
intervention and cardiometabolic prevention. Lifestyle modification consistently
demonstrated favorable effects on cardiovascular outcomes. Weight reduction of 5—
10% was associated with improved insulin sensitivity, decreased inflammatory
activity, normalization of lipid metabolism, and partial restoration of endothelial
function [20]. Mediterranean dietary patterns, regular aerobic exercise, and reduction
of sedentary behavior significantly lowered the incidence of cardiovascular events in
high-risk populations.

Modern pharmacological therapies demonstrated substantial cardioprotective
potential beyond traditional metabolic control. GLP-1 receptor agonists showed
significant reductions in body weight, systolic blood pressure, inflammatory markers,
and incidence of major adverse cardiovascular events. SGLT2 inhibitors were
associated with decreased hospitalization for heart failure, improved renal protection,
and reduced cardiovascular mortality even in patients without advanced diabetes [21].
The analyzed studies emphasized that early multidimensional intervention targeting
metabolic, inflammatory, and vascular mechanisms may significantly improve long-
term prognosis and reduce the overall burden of cardiovascular disease in patients with
metabolic syndrome.

Discussion. The findings of this review confirm that metabolic syndrome should
be considered not only a cluster of metabolic abnormalities, but also a progressive
multisystem condition closely associated with accelerated cardiovascular injury and
unfavorable long-term prognosis. The analyzed studies consistently demonstrated that
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the coexistence of abdominal obesity, insulin resistance, dyslipidemia, and arterial
hypertension creates a complex pathophysiological environment characterized by
chronic inflammation, endothelial dysfunction, oxidative stress, and neurohormonal
activation [9,11]. These mechanisms appear to play a central role in the early
development of atherosclerosis and structural myocardial changes long before
clinically evident cardiovascular disease becomes apparent.

One of the most important observations identified in the reviewed literature is the
dominant role of visceral adiposity in cardiovascular risk progression. Unlike
subcutaneous fat, visceral adipose tissue demonstrates pronounced endocrine activity
and contributes to continuous secretion of pro-inflammatory cytokines and adipokines
that directly impair vascular homeostasis [10,12]. Persistent inflammatory activation
promotes endothelial injury, decreases nitric oxide bioavailability, and accelerates
arterial stiffness, thereby creating favorable conditions for plaque formation and
vascular remodeling. These findings support the concept that obesity in metabolic
syndrome should be regarded as an active cardiometabolic disease process rather than
an isolated anthropometric abnormality.

Insulin resistance also emerged as a critical determinant of cardiovascular
dysfunction. Chronic hyperinsulinemia affects myocardial metabolism, increases
sympathetic nervous system activity, and contributes to sodium retention and vascular
smooth muscle proliferation [13,15]. The reviewed studies demonstrated a strong
association between impaired glucose metabolism and the development of diastolic
dysfunction, myocardial fibrosis, and heart failure with preserved ejection fraction.
This is particularly important because many patients with metabolic syndrome develop
subclinical cardiac abnormalities years before overt heart failure is diagnosed. Early
detection of these changes may therefore significantly influence clinical outcomes.

The role of endothelial dysfunction deserves particular attention, as it appears to
represent one of the earliest reversible stages of cardiovascular injury in metabolic
syndrome [11,14]. Reduced endothelial-dependent vasodilation and increased
oxidative stress contribute not only to progression of atherosclerosis but also to
impaired coronary microcirculation and prothrombotic vascular conditions. Several
authors emphasized that endothelial dysfunction may serve as an important therapeutic
target for early cardiovascular prevention, especially in patients without established
coronary artery disease [16].

The reviewed data also demonstrate that traditional cardiovascular risk assessment
models may underestimate the real burden of cardiometabolic disease in patients with
metabolic syndrome. Standard risk calculators frequently fail to account for chronic
inflammatory activity, visceral obesity, and early vascular remodeling [17]. In this
regard, the incorporation of inflammatory biomarkers, vascular imaging techniques,
and metabolic profiling into routine cardiovascular screening may improve
identification of high-risk individuals and facilitate earlier therapeutic intervention
[18].

A particularly significant trend observed in recent years is the transition from
symptomatic management toward comprehensive cardiometabolic protection.
Lifestyle modification remains the foundation of treatment and consistently
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demonstrates clinically meaningful improvements in insulin sensitivity, endothelial
function, lipid metabolism, and inflammatory status [19]. Even moderate weight
reduction was associated with measurable decreases in cardiovascular risk and
improvement of vascular function. Nevertheless, long-term adherence to lifestyle
interventions remains limited in many patient populations, highlighting the need for
additional pharmacological support.

Modern antidiabetic therapies have substantially changed the therapeutic landscape
of metabolic syndrome and cardiovascular prevention. The cardioprotective effects of
GLP-1 receptor agonists and SGLT2 inhibitors extend beyond glycemic control and
include reduction of systemic inflammation, improvement of endothelial function,
weight loss, blood pressure reduction, and favorable effects on myocardial and renal
hemodynamics [20]. Large randomized clinical trials demonstrated reduced rates of
hospitalization for heart failure, myocardial infarction, and cardiovascular mortality
among patients receiving these agents [21,22]. Importantly, some beneficial
cardiovascular effects were observed even in patients without advanced diabetes,
suggesting a broader role of these therapies in cardiometabolic disease management.

At the same time, several unresolved issues remain. Considerable heterogeneity
exists between studies regarding diagnostic criteria for metabolic syndrome, patient
selection, and assessment of cardiovascular outcomes [23]. Furthermore, many
investigations focus predominantly on short- and medium-term outcomes, while long-
term effects of early multidimensional intervention require further evaluation.
Additional research is also needed to better understand sex-specific cardiovascular risk
patterns, genetic susceptibility, and the influence of ethnicity on cardiometabolic
progression [24].

Overall, the analyzed evidence supports the growing concept that metabolic
syndrome represents an early and potentially modifiable stage of cardiovascular
disease. Timely recognition of metabolic abnormalities together with aggressive risk
factor modification may significantly reduce the incidence of major cardiovascular
events and improve long-term prognosis [25].

CONCLUSION

Metabolic syndrome remains one of the leading contributors to cardiovascular
morbidity and mortality due to the complex interaction between obesity, insulin
resistance, dyslipidemia, arterial hypertension, and chronic inflammatory activation.
The analyzed studies demonstrate that cardiovascular damage in these patients often
develops at the subclinical stage and progressively leads to endothelial dysfunction,
atherosclerosis, myocardial remodeling, and increased risk of major adverse
cardiovascular events.

Early identification of cardiometabolic abnormalities together with comprehensive
therapeutic intervention plays a key role in improving long-term prognosis. Lifestyle
modification, optimization of metabolic control, and the use of modern
cardioprotective pharmacological agents, particularly GLP-1 receptor agonists and
SGLT2 inhibitors, demonstrate significant potential in reducing cardiovascular risk
and slowing disease progression.
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A multidimensional approach focused on early prevention, individualized risk
stratification, and timely correction of metabolic disturbances may substantially
decrease the global burden of cardiovascular disease associated with metabolic
syndrome.
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Introduction. Dental health of children is an urgent medical and social problem
related to the quality of life, academic performance, social adaptation and psycho-
emotional state of children. The most common dental disease in children is caries — a
non-communicable disease with multifactorial etiology, which is characterized by
significant prevalence, covers about half of the child population and is associated
mainly with modified risk factors [1; 2; 3]. According to the results of domestic studies,
the prevalence and intensity of caries among children of different age groups in
Ukraine remains high and is 65.8 - 97.7% [4; 5; 6]. At the same time, a social gradient
is observed, which indicates that the lower socio-economic status of the family is
associated with a greater prevalence and severity of dental diseases in children and
adolescents [ 4].

In European countries, inequality in children's access to dental care and preventive
programs persists [5,6,7,8]. In Ukraine, these disparities are exacerbated under martial
law, which affects the medical-demographic and socio-economic characteristics of the
population, as well as modifies behavioral determinants and hygienic behavior of the
population .

In 2021, the World Health Organization (WHO) adopted a resolution on the
transition from a curative to a preventive model of dental care with an emphasis on
maintaining oral health in families, schools and communities. In 2022, the Global
Strategy and Action Plan for Oral Health for 2023-2030 was approved, the
implementation of which has begun in most countries [5,6 8]. This approach is due to
the recognition of the multifactorial nature of dental pathology in children and the need
to influence its determinants at different levels.

Dental pathology in children is formed under the influence of a complex of
modified and unmodified risk factors, among which behavioral factors, family lifestyle
and access to preventive dental care are of leading importance . This necessitates the
assessment of the dental condition, habits and behavioral patterns of children to
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substantiate preventive strategies aimed at modifying behavioral and social
determinants at the family, school and community levels , which determined the
relevance of the conducted study.

Objective. To assess the prevalence of dental problems among children aged 6—18
years in the city of Dnipro and to identify socio-behavioral determinants associated
with preventive behavior.

Materials and methods. A sociological survey of 236 children was conducted
using the standardized methodology of the World Health Organization for self-
assessment of dental health, preventive behavior, hygiene practices, and dietary habits.

Results. Most children assessed the condition of their teeth and gums as positive
or satisfactory; 57.6% rated their gum condition as good or very good. At the same
time, 20.8% of respondents had not visited a dentist during the previous 12 months.
Teeth were brushed twice or more per day by 42.8% of children, whereas about 10%
had irregular hygiene practices. Only 32.2% used fluoride toothpaste, and 46.6% did
not know its composition, indicating low awareness of fluoride prevention. According
to the rank correlation analysis, gum condition was associated with toothbrushing
frequency, while oral pain was associated with sweet consumption and tobacco use.

Conclusions. Despite a relatively favorable self-assessment of dental health among
children in a large industrial city, insufficient preventive activity, irregular hygiene
practices, and low awareness of fluoride prevention were identified. The findings
indicate the need to strengthen preventive measures aimed at improving children’s
dental public health at the level of the family, educational institutions, and the
community.

Key words: public health, dental health, children, socio-behavioral determinants,
hygiene practices, prevention.
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With the rapid development of the modern world, environmental problems, the
issue of food production, especially of plant origin, is becoming increasingly acute.
When growing plant foods, the issue of crop protection is acute, and since there is an
increasing contamination of agricultural crops with weeds, means of protecting
cultivated plants from weeds are increasingly used, the most widely used herbicides,
in particular clopyralid (3,6-dichloro-2-pyridinecarboxylic acid), which is an integral
component of many tank mixtures. The herbicide enters the body of animals and
humans with food, but the question of what effect it has on various tissues of the body
remains open. Studies have shown that almost all herbicides, even in trace
concentrations, have a negative effect on the germinal epithelium, especially in males.
Therefore, the issue of preventing the harmful effects of herbicides on fertility remains
acute.

The aim of the work was to study the effect of a-tocopherol acetate and a complex
of antioxidants (a-tocopherol acetate, Echinacea purpurea extract, retinol palmitate, [3-
sitosterol) on the indicators of free radical lipid peroxidation, morphological and
functional changes in the testes of rats against the background of the toxic effect of the
herbicide (clopyralid).

Materials and methods of the study. Animals of the control group received the
herbicide clopyralid (150 mg/kg body weight) for 56 days. Experimental groups
against the background of the introduction of the toxicant, one received a-tocopherol
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acetate (10 mg/kg), the other - a complex of antioxidants. In blood plasma and testicular
tissues, diene conjugates were evaluated, in blood and testicular tissues - thiobarbituric
acid reactants, spontaneous hemolysis of erythrocytes, activity of antioxidant enzymes:
superoxide dismutase; catalase; ceruloplasmin. The quantitative and functional state of
sperm was studied. The state of the spermatogenic epithelium was morphologically
investigated.

Results of the study and their discussion. Under the influence of the herbicide, an
increase in free-radical lipid peroxidation and a significant decrease in the activity of
antioxidant enzymes were noted in the blood and testicular tissues. The absolute
number of dead and pathological forms in the spermatogram increased, the total
number of spermatozoa decreased. Sperm motility was impaired. Morphologically, the
number of normal spermatogonia decreased; the number of tubules with exfoliated
epithelium increased; the number of tubules with atrophic or damaged epithelium
increased. All changes led to a decrease in fertility. Dystrophic and degenerative
changes were found in the testicular tissues.

The introduction of a-tocopherol acetate led to a decrease in free-radical lipid
peroxidation in the blood and testicular tissues, and the restoration of the body's
antioxidant defense. The spermatogram and sperm kinesiogram indicators were only
slightly normalized. In animals of this group, the morphological characteristics of the
seminal epithelium showed the restoration of spermatogonia of the I and II order, a
significant reduction in emptied tubules, and the connective tissue membranes were
normalized.

The study of the effect of a complex of antioxidants in case of intoxication with
clopyralid demonstrated: a significant reduction in free-radical lipid peroxidation in the
blood and tissues of the testicles, complete restoration of the body's antioxidant defense
system. In the spermatogram, all quantitative indicators of the spermatogram and
kinesiogram corresponded to the norm. There was a significant improvement in the
morphological indicators of the testicles, the histological picture did not differ
significantly from the norm.

Conclusions. The introduction of a-tocopherol acetate separately during prolonged
administration of the herbicide clopyralid led to inhibition of free-radical lipid
peroxidation processes, some increase in the antioxidant supply of the body, and
normalization of the activity of antioxidant enzymes. a-tocopherol acetate stimulated
the division of germ cells, but did not affect the quality of sperm. The introduction of
a complex of antioxidants against the background of the toxic effect of clopyralid
contributed not only to a significant reduction in free-radical lipid peroxidation in the
blood and testicular tissues, but also to the normalization of the state of the
spermatogenic epithelium, quantitative indicators of sperm, normalization of sperm
motility, improved sperm quality, and restored sperm motility. Studies of
morphological changes in the testes and functional readiness of sperm showed that
against the background of clopyralid intoxication, the most significant changes were
recorded when corrected with a complex of antioxidants. The results obtained indicate
the feasibility of using a complex of antioxidants as gonadoprotectors in the case of
chronic exposure to herbicides.
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JlyOonieHOTeHHUII TEepUTOHIT, 1 CBOTOAHI € TPEIMETOM PI3HOOIYHUX Ta
OOTPYHTOBAHMX AMCKYCIH HAyKOBIIB Ta MPAKTUKIB, M0 y MEpUIy Yepry MOB’s3aHO 3
O0COOJIMBOCTSIMU  CKJIQJIHOTO TMPOBEICHHS (YHIAMEHTAIBHUX JOCHIIHKCHb IS
MOTIEPEPKEHHSI HETaTUBHOTO BITPOBA/KEHHIO 1X y KIIHIYHY MpakTuky [1,2].

Came TOMy ypreHTHA rocIiTai3allis HalieHTiB 3 JyOJeHOTeHHUM IIEPUTOHITOM B
XIpypriuHi KJIIHIKA 3arajgbHoro npodimo, 0e3 aJeKBaTHOTO 3abe3neueHHs
JOCBIAYCHUMH BY3bKOCTICI[1aTI30BaHUMU daxiBusgMH Ta Cy4YacCHUMU
BHCOKOTEXHOJIOTIYHUMHU 3aco0aMu, CYTTEBO TOTIPIIYE Ta YCKJIATHIOE CBOEYACHE
MPOBEICHHIO JIarHOCTUYHOTO QJITOPUTMY YHM 3HAYHO 30UIBIIYE TPUBAIICTh
nepeaonepaniiHol NiArOTOBKY 1 3aTPUMY€E BUKOHAHHSI OOTPYHTOBAHOTO X1PYPIri4HOIO
BTpy4YaHHs. [le cyTTeBO BIITMBa€E HE HIIe HAa 00’ €M OMEPaTUBHOTO BTPYYaHHS, aje i
Ha HaCIiAKKA peaduliTaiii XBOPOro Ta HOro €KOHOMIYHY Ta COLlajbHE CKJIAJOBY
OaratodakToOpHOTO JIKYBaJILHOTO Tporiecy [3].

Meta aociizkeHHsI — PO3pOOUTH MPIOPUTETHY Kiacu(iKallilo MOA0 BHU/IIB
XIpypriuHUX ornepanii Ha ABAHAIATUIATIN KA.

Marepiaiun Ta Metroam aociil:KeHHsi. B OCHOBY po3poOKHM MpPiOpUTETHOI
kinacudikamii 1momo BHUIIB XIPYpriyHUX omeparii Ha ABaAHAAMSATHUIANIN KU -
MOKJIAJACHUIN KIIHIYHUI aHai3 JKyBaHHSA 792 marieHTiB, KOTpi Oyiu omepoBaHi 3
MPUBOJIY 3aNabHOTO, TPABMATHYHOTO YM OHKOJIOTIYHOTO ii ypakeHHs. Y Cl Malli€eHTH
JKYBaJIMCh B XIPYPT1UYHUX BIIIITICHHSAX Ta BiAAIIeHH] momiTpaBMu B 2020-2025 pokax.

Pe3yabTatu gociaigxenHsi. AHani3 mitepaTypHux kepen [4,5] Ta pesynbTaTe
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BJIACHUX JIOCHIDKeHb [6,7] OOTpyHTYBaJiM HEOOXIMHICTH ISl KPamioro BHOOPY
OMEepPAaTUBHOIO BTPYUYAHHS 3alPONOHYBATH MTATOT€HETUYHO OOTPYHTOBAHY Ta KITHIYHO
arpoOOBaHy MPIOPUTETHY aHATOMO-(PYHKIIIOHAJIBbHY KiIacu(IKaIlilo XipypridHux
omeparlii y mari€HTiB 3 JAYOJCHOI€HHHUM IEPUTOHITOM B 3aJICKHOCTI BiJl JUISTHKH
ymkokeHHs [I1K ta ocobnuBocTeilt 30epekeHHs macaxxy o TpaBHOMY KaHaJi:

I. lyonenokopekuis 3i 30epeskeHHIM HIJIYHKOBO-IYO0I€HAJbHOI0 MACAKY.

1. IyoneHoctomis;
2. JlyoneHanbHe CTEHTYBaHHS;
3. AyoneHnopadis;
4. JlyoneHoniacTuka;
5. ITimopoayoaeHoImIacTHKa;
6. Hupkymnsapua pezekiis AI1K;
7. 'actponyoaeHoaHacToMo3 (0€3 pe3eKIlii NUTyHKa);
8. Pezekmis b-1;

9. Pesexuist b-1, ractpoenTepo Ta eHTEpO1y0/IeHOaHACTOMO3H;

10. Kumeuna BcTaBka, 1yOJIECHOEHTEPOAHACTOMO3;

11. lyonenoetonoanacromo3 o Py (anactomo3s no bpayny);

12. I'enaTukoeHTEPO, TyOIEHOIUIACTUKA, TACTPOCHTEPOAHACTOMO3H;

13.I1anioeHTepoIUIacTuKa, AYOJACHOEIOHOAHACTOMO3, aHacTomMo3 1o Py
(anactomo3 1o bpayny).

I1. /lyoneHokopeKuis 3 BIACYTHICTIO HIVIYHKOBO-1YOJACHAJIBbHOI'0 IIACAKY.

1.Jlyonenoctomis, BIJIKJTIOUCHA JIIK 0e3 pe3eKiii HUTyHKA,
racTpOEHTEPOaHACTOMO3 Ha KOPOTKiil meTii (aHactomo3 no bpayny, o Py) ;
2. Jlyonenopadis, BIJIKJTIOUEHA JIIK oe3 pe3eKiii IIUTYHKA,

racTpOEHTEPOaHACTOMO3 Ha KOPOTKiil metii (aHactomo3 no bpayny, o Py) ;

3.dyonenocromisi, ymmBanHa KyaeTi JIIK, 3 pesekuiero nutynka b-2,
racTpOEHTEPOaHACTOMO3 Ha KOPOTKiil metii (aHactomo3 no bpayny, o Py) ;

4 Jlyonenopadis, ymuBanas kyneTi JIIK, 3 pesekmiero muutyHka b-2,
racTpOEHTEPOaHACTOMO3 Ha KOPOTKii metii (aHactomos no bpayny, Py) ;

5. dyonenoeronoanactoMo3 1o Py, ractpoeHTepoanacTomMo3 Ha Iie OH1{ TeTIi 1Mo
Py;

6./lyoeHO€r0oHOaHACTOMO3, FaCTPOEHTEPOAHACTOMO3 3 aHACTOMO30M 10 bpayHy

7.11aminoayoaeHOIIacTHKA, JIyOJ€HOEIOHOAHACTOMO3 1o Py,
racTpOCHTEPOAHACTOMO3 Ha 1€ OJIHIM neTi no Py;

8.I1aniyonyoieHo IacThKa, 1y0I€HOEIOHOAHACTOMO3, TACTPOCHTEPOAHACTOMO3 3

aHaCTOMO30M 10 bpayny;

9.I'enaTukoeHTEPO, TACTPOCHTEPO, CHTEPOEHTEPOAHACTOMO3H;

10.ITepecaaka maniiau, TyoJIeHOEIOHOAHACTOMO3, TACTPOCHTEPOAHACTOMO3 Ha I
oJiHii netyi o Py;

11.Ilepecanka maminam, IyOJIEHOEIOHOAHACTOMO3, TaCTPOCHTEPOAHACTOMO3,
aHacToMo3 1o bpayny;

12.IT/P.
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I11. IToBTOPHI XipypriyHi BTPYyYaHHs y Nali€eHTIB KOTPi 0yJin onepoBaHi Ha
IIJIYHKOBO-1Y0/1€HO-€IOHAJILHOMY CerMeHTi TPaABHOI CHCTEMH 3 JAyO0[eHOTe€HHUM
NEPUTOHITOM.

VYci omepanii mo mokazax MOXYTb TMOEIHYBATUCS 3 JIPEHYBaHHSAM OuTiapHOI
CUCTEMHU Ta Baroromiero (cToBOypoBa, cesniektuBHa, CIIB, abo iX pi3HOBUAHOCTI).

TakuM 4WHOM perioHapHI 1 CHCTEMHI MOPYIICHHS y TAIiEHTIB 3 JyOJACHOTCHHUM
NEPUTOHITOM CIHOHYKalOTh 0 OOTPYHTOBAHOTO TMIOIIYKY KOXHOI HEOOX1THOI
CKJIaZI0OBO1 KOHKPETHHX J1arHOCTUKO-TIKYBaJIbHUX KOMIIOHECHTIB, SIKI BJ)KE TTIOUMHAIOYH
3 TepeAoIepaIiiiHoro Tepioay JO03BOJISITH KOHTPOJIIOBATH HE JIMIIE mepedir
3aXBOPIOBaHHS, ajieé 1 3amo0iraTd BUHUKHEHHIO HETaTHUBHUX >KUTTE3arpPO3JTHBUX
PI3HOMaHITHUX YCKJIAJIHEHb Ta JIUIIE 3 ypaxyBaHHS CTaHy Malli€HTa Ta Cy4YacHOI
MEINYHOI JOKTPUHU JIKYyBaJIbHOTO 3aKJIa/1y 3alPOIIOHOBaHA aHATOMO-(YHKITIOHATIbHA
KJacudikanis 103BOJIsE Kpalle BUOpAaTH KOHKPETHE ONEepaTUBHE BTPYUYaHHS.

BucHoBKH.

1. Jlume KOMIUIEKCHUH TWIAXiJ JI0 JIIKyBaHHS MAIll€HTIB 3 JYOJACHOTCHHUM
MIEPUTOHITOM, KOTPHUM I'PYHTYETHCA BIPOBAHKEHI Y XIpypriuHy MPAKTHKY HOBITHIX
OOTrpYHTOBAaHUX TE€XHOJIOT1M JO3BOJIUTH MOETAMHO BUAUIMTA NATOTEHETUYHO 3HAYUMI
CKJIJIOB1 y BUPIIIEHH] yChOTO CKJIAHOTO JIAHITIOTa Mapaorepaliiioro JiKyBaJIbHOTO
IPOLIECY.

2. Bubip Buay Ta 06’€My XipypriyHOTO BTpYUYaHHS Y MAII€HTIB 3 AYOJACHOTEHHUM
MIEPUTOHITOM MAa€ LIJIKOM 3aJIeKaTH BlJI MPOTHOCTUYHOI OI[IHKM CTaHy Malll€eHTa Ta
HOro pe3epBiB, KOTPl 32 HEOOXITHOCTI MOXHA PO3AUIATH Ta OOIPYHTOBAHI €TaIu
CaMOT0 ONEPATUBHOIO JIKYBAHHS.
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HeratuBHi cki1agoBi A1arHOCTUYHO-TIKYBAIbHOI TAKTUKH Yy TAIEHTIB 13 TOCTPUMH
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Relevance. To date, the integration of computer technologies into clinical medicine
has improved the precision and speed of various diagnostic and surgical interventions.
This is particularly evident in total knee arthroplasty (TKA)—an effective surgical
treatment for late-stage knee osteoarthritis, a progressive musculoskeletal condition
[1-4]. Over the past half-century, continuous advancements in diagnostic capabilities
and joint replacement technologies have driven an increase in the volume of these
procedures while reducing postoperative complication rates. A further increase in the
frequency of total joint replacement surgeries is projected [5]. Despite documented
improvements in patient quality of life following major lower extremity arthroplasty
(both hip and knee), approximately 30% of patients express dissatisfaction with their
outcomes. This sub-optimal satisfaction rate is primarily attributed to precision errors
during implant positioning and alignment [6]. Achieving optimal outcomes in knee
arthroplasty mandates adherence to surgical protocols, adequate surgical skills [7], and
high accuracy in femoral and tibial bone resections. Proper implant seating depth,
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accurate component rotation, and anatomical alignment are critical to ensuring optimal
load distribution across the host bone interfaces and endoprosthesis components.
Inaccurate bone cuts—in terms of both resection height and inclination angles—can
lead to component instability, joint stiffness, and persistent postoperative pain [8].
Conventional manual instrumentation and navigation techniques do not consistently
achieve accurate resection. The reliance on manual methods introduces a risk of human
error, which can affect the success of the surgical treatment [9].

Objective. To investigate the clinical strengths and limitations of various robot-
assisted surgical systems, evaluate the current state of technological development in
this field, and compare their efficacy against traditional manual navigation systems.

Materials and Methods. This study is based on an analysis of peer-reviewed
domestic and international literature, combined with institutional clinical experience
utilizing a computerized navigation system at the Department of Traumatology and
Orthopedics of Odesa National Medical University.

Results. Modern surgical navigation systems are categorized into computerized
navigation systems and robotic systems. Computerized modalities are further
subclassified into large, console-based navigation units (with or without pre-operative
imaging) and handheld accelerometric navigation devices [11]. According to current
international orthopedic experience and available evidence, computerized and robotic-
assisted platforms offer distinct advantages over conventional manual techniques.
These advanced systems allow for a multi-parametric intraoperative assessment with
higher accuracy, introducing machine precision into the calculations required for
endoprosthesis alignment. Regarding the technological distinctions among these
modalities, the primary difference between console-based navigation and robotic
systems lies in autonomy. Console-based systems serve as surgeon-controlled
intraoperative guidance tools. In contrast, robot-assisted platforms actively perform or
assist in executing specific stages of the procedure, such as bone resections or drilling.
A promising indication for robotic systems lies in complex arthroplasty scenarios,
including revision surgeries or cases involving patients with structural deformities that
present contraindications to traditional mechanical alignment guides. Currently, the
primary limitations restricting the widespread adoption of these navigation systems
remain their high cost and an increase in the mean operative time. Based on our
institutional experience with an imageless, large console-based navigation system, all
seven treated patients demonstrated an uneventful postoperative recovery.

Although it is premature to draw definitive conclusions regarding long-term
implant survivorship, early postoperative clinical outcomes demonstrate no significant
difference between components positioned via mechanical instrumentation and those
utilizing computerized navigation. Furthermore, despite an average prolongation of
operative time (+15 to 25 minutes) associated with the computerized navigation setup,
no correlation with increased postoperative complication rates was observed [12].

Conclusions. High-tech navigation systems in knee arthroplasty facilitate accurate
component positioning, ensuring optimal axial load distribution between the medial
and lateral compartments of the prosthesis. Precise component alignment enables early,
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pain-free rehabilitation, which helps prevent complications such as joint contracture
and chronic pain.

Compared to traditional manual instrumentation, advanced technological systems
offer substantial clinical benefits. Their primary drawbacks—namely, high equipment
costs and extended operative times—do not negatively impact the early postoperative
phase, the rehabilitation stage, or short-term implant longevity.
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AxkryanbHicTtb. [llymoBe 3a0pyaHeHHs — OJHA 3 HalHEZOOI[IHEHIIIUX
€KOJIOTIYHUX TpoOsieM ypOaHi3oBaHOro cepeAoBuina. Ha BiaMiHY BiJ 3a0pyaHEHHS
MOBITPS UM BOJH, IITyM HEBUIUMUI, HE HAKOTIMUYETHCSA y TPYHTI i HE Ma€ KOJIbOPY YU
3amaxy — caMe TOMY Oaratro JioJed CHopuiiMaloTh HOro HEMHHYYUM, Maike
«HOPMaJIbHUMY» CYMYTHUKOM MICBKOTO KHUTTS. IIpoTe 3a CBOiM BIUIMBOM Ha 370pOB's
JIOJMHU BIH HE MOCTYMAETHCS XIMIYHMM. B1OJOTIYHUM 1 1HIIMM 3a0pyJHIOBaYam
JOBKIJIJIS.

Meta. MeToro poOOTH € O3S aIropuTMy OpraHizailii 00poTHOM 3 IIyMOM B
YMOBax MOOYTY Ta BIATIOYHHKY..

Metonun Ta Metoamka. /[ 1OCATHEHHs MOCTABIECHOI METH HAMU BHU3HAYEHI Ta
PO3IIISIHYTI HACTYTIHI 3aBIaHHS:

1 [Hywm sk exonoriyHa mpodiemMa cy4acHOTo MiCTa.

2 EKOJIOT14HI METOJY 3HMKEHHS IITyMY B TIOOYTI.

3 Illymo3axucHe 03€JICHEHHS Ta MPUPOJIHI Oap'epH.

4 Opranizailiiini Ta IpaBoBl aCEKTH (HOPMATUBU, TPOMAJICbKA YUacCTh).

5 THHOBaIiliHI Ta MaJIO BUTPATHI PillIeHHS (3€JIeH1 J]Jaxu, HaTypajibHI MaTepialin).

6 Llly™m 1 BiiMOYMHOK HA MPUPOAL (TUX1 30HU, €KOJIOTTYHI 3aX0/IH).
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Beryn. BigHomieHHS BYEHHX 1O MHTAaHb IIIYMOBOTO 3a0pyIHEHHS JOBKIIA
ChOTO/IHI 3aliMa€ OJIHE 3 MPOBIAHUX MICIb B SKOCT1 BOKJIMBOI €KOJIOT1YHOT MPOOIeMH
CYy4acHOTO MiCTa.

[Ipupona mrymoBoro 3a0pymaHeHHs: a) mnpupomuuit ¢or (30-60 nbA); 06)
AHTPOTIOTEHHHH IITyM (TPaHCIIOPT, MPOMHUCIIOBICTh, MOOYTOBA TEXHIKA).

BB Ha 3710poB's: a) mopylieHHsS CHY; 0) MIiABUILEHHS THCKY; B) CEpIICBO-
CYAWHHI PU3UKH; T') BILUIUB Ha JITCH.

Macmtab npobmemu: a) ypOaHizalis MOCHIIOE IIyMOBE HABaHTAXEHHA; O)
O6opoTh0a 3 MyMOM — CKJIaJTHA TEXHIYHA Ta COIlialbHa 3aa4da

OcHOBHA YacTHHA.

1. Illym ak ekonociuna npoonema cyuacHoz2o micma.

[IIymoBe 3a0pyIHEHHSI — OJHA 3 HAMHEIOOLIHEHIIINX EKOJIOTIYHUX MpoOsieM
ypOaHi3zoBaHoro cepenosuiia. Ha BiniMiHy Bia 3a0pyIHEHHS MOBITPS Y¥ BOIHU, IIYM
HEBHJIUMHMA, HE HAKOMUIYETHCSA Y TPYHTI i HE Ma€ KOJIBOPY UM 3alaxy — caMe TOMY
Oararo Jrofel CpuiMaroTh HOTO SIK HEMUHYYHH, Malike «HOPMaJIbHUNY) CYIyTHUK
MICBKOTO KUTTs. [IpoTe 3a cBOIM BIUIMBOM Ha 3710POB'S JIIOIMHU BiH HE TOCTYIAETHCS
XIMIYHUM 3a0pyIHIOBaYaM.

Sk yTBOprO€ThCS ITyMOBE 3a0pyiHEeHHA? Y MpUpPO/Ii 3ByKOBHIA (hOH HaifyacTiie He
nepesuirye 3040 1bA — menect nucts, CHiB NTaxiB, IIyM BITPY. Y BETUKOMY MICTI
cepenHiil piBeHb IIIyMy BIeHb TpUMA€EThCs Ha mmo3Haulll 60—80 n1bA, a B30BX KBaBUX
aBromarictpaneit csarae 85-90 nbA. OcHoBHUI BHECOK poOUTH aBTOTpaHcnopT (60—80
% MiChKOTO IIyMy), Aani — OyaiBeldbHa TEXHIKA, MPOMHUCIOBI MiANPUEMCTBA,
3aimi3HULS 1 aBianisa. Okpema KaTeropis — nmoOyTOBHI IIyM: CyCiJi, PEMOHTH, 3BYKH
TEXHIKH.

YoMy 1rym — 11€ €KOJIOTi4Ha, a He JHIIe «1mo0yToBa He3pyuHicTh»? [lo-nepie,
TpuBana Aais mymy Buiie 55 n1bA Baenb 1 45 n1BA yHoUI NPU3BOAUTH 10 CEPHO3HUX
(1310JI0TIYHUX 3MIH: MIJBUIICHHS apTepiajibHOTO THUCKY, TMOPYLIEHHS CEpLEBOTO
pUTMY, 3HWKEHHS IMYHITeTy. BCEcCBITHS opraHizailisi OXOpPOHHU 3I0POB'Sl BH3HAE
IITyMOBE 3a0pyqHEHHS APYTUM MICHs 3a0pyJHEHHS MOBITPs (PAKTOPOM PUBHKY IS
3nopoB's B €Bpomi [1, 2]. [lo-gpyre, XpoHiuHE NIYMOBE HABAHTAXKEHHS 3HUKYE
MPOAYKTUBHICTH Tpalli, MOTIPIIy€e KOTHITUBHI (PyHKIT B AiTell (0COOIMBO 3aBakae
HABYaHHIO YUTAHHIO Ta yBa3i) 1 MOPYUIYyE COH — a SKICHUH COH € 0a30BOI0
€KOJIOTIYHOI ToTpeboro moauHu. [lo-Tpere, mym BIUIMBa€ Ha TBapWH: NTaXu
3MIHIOIOTh CIHIB, HI00 «IEpeKpuyaTu» MICbKUN (POH, CCaBIll YHUKAIOTh TYYHHX
TEPUTOPIH, 1110 (PparMeHTye iXHi apeasu.

Konkpemnuit npuxnao. JlocnimkeHHss €BpONeHChKOro areHTCTBa 3 JIOBKLISA
(EEA, 2020) mokazano, mo mnoHan 20 % nacenenHs €C 3a3Ha€e BIUIMBY IIyMY,
IIKIJIMBOTO JUISl 370pOB'S [2]. Y BenMKUX MicTax YKpaiHM CUTyallis aHaJoTivHa:
OJIM3BKICTh KUTJIOBOI 3a0yI0BU 10 TPAHCIOPTHUX Marictpajied 0e3 HaJIekKHUX
IITyMO3aXUCHUX Oap'epiB — TUMoOBa TmpoOnema. MemkaHenp OyIUHKY B3IOBXK
MPOCIIEKTy MOXK€ OTpuMyBaTH nonarkoBi 10—15 nbA HaBaHTa)keHHS MPOCTO vepes
BIJICYTHICTh 3€JIEHUX HACA/PKEHb MIXK JJOPOTOIO Ta OYIMHKOM.
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BucnoBok 1. lllym — 11e He mpocTo AUCKOMGOPT, a MOBHOLIHHUN €KOJIOTTYHUN
YUHHUK, 110 MOTpeOye CUCTEMHOrO MiaXony. BU3HaHHS 1IbOTO — MEPIIMNA KPOK 10
BUPIIIECHHS TAaKOi BAXKJIMBOI HA CHOTOJIHI TPOOJIEMH JIFOACTBA.

2. Exonoziuni memoou 3HUMHCEHHA WYMY 6 noOymi.

Konu My roBopuMoO Mpo 3aXUCT BiJl LIyMy B MOOYTI, IEpIIIe, IO CMA/Ia€ HA TyMKY,
— II€ CKJIONAKETH, TOBCTI CTIHM UM CUHTETHYHI IIymMomnorinuHadi. OgHak € il
apceHall eKOJIOTTYHHUX PIIIeHb, SIKI He TIpIIe CHPABISIIOTHCS 31 3BYKOI30JIAIIEI0, e
IpU LIbOMY HE IIKOJSATh aHi 310pOB'I0, aH1 TOBKIJLIIO.

IIpuponni marepianu B iHTep'epi. BIIbIIICTh CHHTETHYHUX IIYMO3aXHUCHUX
MarepiaiiB (MIHOMOJICTHPOJ, MiHEpaldbHAa BaTa) MICTSATh PEUOBMHHU, IO MOXKYTb
BUJIUTSITH JIETKI CIIOMYKH B MOBITps KiMHaTH. HaroMicTh kopa ayOy (mpobxa), JTbHsHI
IJTUTH, KOKOCOBE BOJIOKHO, OBE€Ya BOBHA — I11€ BIJTHOBJIIOBaH1, 010pO3KJIa/IHI MaTepiaiu
3 YyJJOBUMH 3BYKOTIOIIMHAJILHUMU BIACTUBOCTSIMU. Hampukiaa, KOpKoBe NOKPUTTHA
AJISl WiAJIOTH 3HWKYEe yaapHuid mym Ha 15-20 abA mNOpiBHSHO 3 JamMiHATOM YH
IUIUTKOIO. A BOBHSIHMH KWJINM (HaTypaJibHUM, 6€3 CUHTETUYHOI OCHOBH) MOIVIMHAE
3ByK Kpaimie 3a Oylp-fike IITy4HE MOKPUTTH, 0 TOrO 3K PETYJII€ BOJOTICTh Y
MPUMIIICHHI.

«3eneni» ctinm Ta creii. BepTukagbHe 03€IE€HEHHS BCEPEIWHI MOMENIKAHHS
(diToCTIHM) — HE auIIe JAeKOpaTUBHUM ejleMeHT. PocnuHu Ta rpyHTOBH cyOcTpar
JIIOTh SIK IPUPOIHUMN 3ByKOIIOIJIMHAY: BOHU PO3CIIOI0Th 3BYKOBI XBHJII T4 3MEHUIYIOTh
peBepOepalito (BiayyHHs]) B KiMHaTi. JIOCHIIPKEHHsSI MOKa3yloTh, IO 3€J€HAa CTiHa
mwiome 2-3 M? 3HWXKYE piBeHb IIymMy B mnpumimeHHl Ha 5—8 nbA. Ocobauso
e(eKTUBHI BUIH 3 TYCTUM JHUCTIM: XJI0pOpITyM, CUUHAAICYC, MOHCTEPA, CIIaTU(LITYM.

AKYyCTHYHe 30HYBAaHHS NoOMemIKaHHs. e opraHizamiiHuii MeTon, SKUM He
notpedye BuTpar. CyTh MpOCTa: «TY4YHD» 30HHU (KYXHS, BITaJdbHS, KOPUAOP) MaIOTh
OyTH BiJJalieHl BiJ «TUXHUX» (CHaJdbHA, OUTA4Ya, KaOiHET). SKIIo TiaHyBaHHS I11€
N03BOJIsIE — n100pe. SKIo HI — MOXKHAa BUKOpHUCTATH MeOJi (KHMKKOBI CTeIaxi
B3JIOBX CHJIBHOI CTIHHM), BaXKI IITOPU 3 HATypalbHUX TKAaHWH (JIbOH, OaBOBHA) a0o
PO3CYBHI JiepeB'siHI aHeNi SIK JOAaTKOBU Oap'ep.

Bikna Ta aBepi 6e3 ximii. 3amMicTh TepMETHKIB HA OCHOBI CHJTIKOHY 3 TOKCUYHUMU
JIOMIIIIKAMH MOKHAa BUKOPHMCTOBYBAaTH HaTypajbHI YIIUIbHIOBAYl: BOBHSIHI CTPIUKH,
T'YMOBI MPOKJIAJKHU 3 TIEpepoOIeHO] TyMH, IepeB'sHI BikoHHUII. [lonBiitHE CKIIHHS 3
PI3HOIO TOBIIMHOKO CKiia (Hampukiam, 4 MM + 6 MM) e(eKTUBHIIIE TaCUTh 3BYK, HIXK
OJTHAKOBI1 CTEKJIA, 1 HE TOTPeOye AOAATKOBOI XIMIYHOT OOPOOKH.

Konkpernuii mnpukian. Memkanenb 0araronoBepxiBKM 3MIHHMB JlaMiHaT Ha
MPOOKOBE TMOKPUTTA, OOKJIEIB CTiHY, CHIJIbHY 3 CYCIJICBKOIO BITQJIBHEIO, JIbBHIHUMHU
3BYKOIIOTJIMHAJILHUMH MaHeIsIMH (YChoro 1,5 ¢M TOBIIMHU) Ta JOMOBHBCS 3 CIM'€I0 HE
3amyckaru nuiococ micas 21:00. PiBens mymy B Horo kBaptupi 3HM3uBCS Ha 8—10
nbA, a ckapr Bij cyciaiB Outbliue He Oyno. Burpatu — 6mu3bko 2000 rpH Ha Matepiaiu,
’KOJIHO1 CUHTETHUKH.

BucHoBok 2. ExonoriyHuii 3aXucT BiJl rymy B moOyTi — 11€ He JOPOT1 TEXHOJOT 1],
a MO€THaHHS PO3yMHOT0 BUOOPY HaTypaJIbHUX MaTepialliB, MPOJyMaHOTO MJIaHyBaHHs
Ta 3BM4oK. HalinemeBmnii 1 HalleKOJOTTYHIIINN pecypc — Hallla yBara /0 TOro, sKi
3BYKH MU CTBOPIOEMO 1 SIK Ha HUX pearyemo.
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3. lllymo3axuche ozenenenna ma npupooui éap'epu [3 - 6].

3.1 Ak pocaunu 3HudMCYrOmMs Wym.

Mexani3M Jiii 3eJeHUX HacaJKEeHb Ha 3BYKOB1 XBWJI — (DI3UYHUM 1 O1070TTYHUN
ogHovyacHo. Koiu 3BykoBa XBWIISL 3yCTpl4ae Ha CBOEMY ILUISXYy KPOHY JaepeBa adbo
TYCTUH Kyll, YacTHHA ii €Heprii MOIVIMHAETbCA JIMCTAM 1 TIJIKaMU, YaCcTMHA —
BIJOMBAETHCS, @ YACTUHA — PO3CIIOEThCS. JIUCTA mpaitoe ik npupoaHuil nudysop:
3aBJISIKH MIOPCTKIii MOBEPXHI Ta MOPHUCTIM CTPYKTYpl BOHO €()EKTUBHO raCUTh BUCOKI
Ta CepeqHl YacTOTH, Kl JIIOAChKE BYXO CIpHiiMae HailOuipm yyTinBo. Came ToMy
IeJIECT JIUCTA MU 9y€EMO SIK IPUEMHUHN (POHOBUIA 3BYK, @ HE SIK PI3KHM aKyCTHYHHI
MOJIPa3HHUK.

Halikpaie npairoe OararosipycHa CUCTEMa: BUCOKI JIEpEBA YTBOPIOIOTh BEPXHIN
Apyc, Kyllll — CEpeHIl, a TpaB'sHUU MOKPUB 1 IPYHT — HWXKHIN. Taka cTpykTypa
3HI)KY€E pIBEHb WIymMy Ha 6—12 aBA 3anexHO BIJ IIMPUHUA CMYTH HACaKEHb,
HIUTBHOCTI KpOH 1 mopu poky. [ns BimuyTTs: 3HMkeHHS Ha 10 nbA cyO'ektuBHO
CHPUUMAETHCS SIK 3MEHIIEHHSI TYYHOCTI1 BIBIYI.

3.2 Bubip pociun 0ns utymosaxucmy

He Bci mepeBa ogHakoBO KopucHI B 00poTh01 3 mymom. HaledexTuBHimmmu
BBAYKAIOTHCA:

o Jlucmani nopoou 3 eeruKum AUCMAM: JUNA, KIEH TOCTPOJINCTUN, KAllITaH,
TOHONIA. IXHE IMIMPOKe JUCTS CTBOPIOE OibIIY MIOLLY JJIs IONIMHAHHS 3BYKY. Jluna,
HanpuKiIaa, Moxe 3HWKyBaTH IyM Ha 8—10 abBA BiiTKy mnpu MmuUpuHI CMYyTH
HacaxeHb 20—-30 meTpis.

« Xgoiini nopoou: snuna, cocHa, Tys. IXHs nepeBara — 1inopiuHa epeKTUBHICTS.
HaBiTh y3uMMKYy, KOJIU JIUCTSIHI JI€peBa CTOSATh TOMdi, XBOWHI 30epiraioth A0 70—80 %
CBO€1 IIyMO3axUCHOi 31aTHOCTI. OmHaK XBOWHI MEHII e(EeKTHBHI B TEILTy MOPY
MOPIBHSHO 3 JIMCTSIHUMHM — 1XH1 TOJIKM MAalOTh MEHIIY IUJIOLLY MOBEPXHI.

o Iycmi Kywyi: KU3WIbHUK, OWpIOUMHA, CIipes, IUMNIIMHA. BoHM 1nealibHO
H1AXOAATH AJIE CTBOPEHHS JIPYTroro sipycy — 3aTpUMYIOTh 3BYK, SKHI HNpPOMILIOB Kpi3b
KpoHY jaepeB. JloBeaeHo, 110 cMyra KyIIiB 3aBIIUPIIKH 5—7 METPIB 3HMKYE PIBEHb
mymy Ha 4—6 nbA.

o JKuei ozopoxci. llpaBunibHO chopMoOBaHa XKuBa Oropoka 3 Tyi abo rpada
3aBBHIIKM 2—3 METPH MOsKe MPAIIOBATH K epeKTUBHMIT ITymoBuii 6ap'ep. Ii nepepara
— KOMIIaKTHICTb: BOHA 3aliMa€ 3HAYHO MEHIIIE MICIsl, HIXK CMyTa JAEPEeB, ajie MPU [IbOMY
Jla€ 3HMKEHHS IyMmy Ha 5—7 n1BA.

3.3 Cxemu posmiwenus 3eneHux oap'epis.

EdekTuBHICT, 0O3€/IeHEHHs 3aJeXUTh HE JIMILIE BiJg BUOOpPY pOCIWH, a U BiJ
MPaBUJILHOI CXeMHU iX po3MileHHs. TyT Jii€ KiibKa BaXXJIMBUX MPUHIUIIIB:

bararo sipycHictb. Haiikpamuii pesynprar gae mocajgka B TpU SIPyCU: BUCOKI
nepesa (15-25 m) 30BHI, OIIDKYE A0 JKepesa HIyMy; HUKY1 epeBa Ta BUCOKI Kyl (3—
7 M) y cepeaHbOMY sIpycCi; HU3bKI Kyl Ta TYCTHI TpaB'stHUI MOKPUB Y HUKHBOMY
apyci. Taka CTpyKTypa CTBOPIOE IMOCTYIOBHUH MEpexiJ T'yCTHHH, 3a SKOTO 3BYKOBa
XBUJISI BTpayae €HEeprito Ha KOKHOMY PiBHI.
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IMupuna cmyru. [{js cyTTeBOTO 3HIKEHHS IIyMY CMyTa 3eJIEHUX HacaJKeHb Ma€e
oytu He meHie 15-20 metpiB. By3bki nocanku (3—5 M) naroTh edekr auiie Ha 2—4
nbA, o Maiike He BiTdyBa€ThCS JTIOAMHOIO. Y MICBKHX YMOBAaX, JI€ BUIBHOTO MiCIIs
oOMaJtb, ONITUMATBHUM KoMIIpoMicoM € cmyra 10—-15 m — BoHa 3a6e3meuye 3HUKESHHS
Ha 5-7 nbA.

IlinbHicTh KpoOH. [lepeBa MaroTh OyTH MOCAHKEHI Tak, MO0 iXHI KPOHHU
3MHKAJIUCS MK COO0I0 — I1€ YHEMOXIIMBIIOE TTPOXO/KCHHS 3BYKOBUX XBUJIb KPi3b
npoMikku. OnTuMaibHa BIACTaHb MIXK JIepeBaMH — 3—5 METPIB, MK Kyrmamu — 1,5—
2 MeTpu.

Bigcranb 10 paxepena mymy. HacamkenHs mMaioTh OyTH po3TalloBaHi SKOMOTa
OnuK4e 10 JDKeperna IryMy, a He 10 OY/IiBIIl, SIKy 3aXWINAaloTh. Lle MOosSCHIOEThCS THM,
110 3BYKOBa XBWJISI HaWOUIbIl eHepriiiHa OuIs JKepena, 1 came TaM ii HaWjeriie

nocnabutu. Campkaru aepeBa O€3MOCEPEeHbO MM BIKHAMU OyIUHKY — IMOIIMpEHa
MMOMIJIKA: BOHHM Maike HE BIUIMBAIOTH Ha ITyM 3 BYJHII, 3aT€ MOXXYTh 3aTiHIOBATH
MPUMIIICHHS.

3.4 JKugi ocopodici sik enemerm 080p08020 NPOCmMopy

Jns MemikaHIliB 0araTOKBapTUPHUX OYIMHKIB Ta MPUBATHUX Caaud OTHUM 13
HAMIOCTYNHIMNX PillleHb € ;KHBA OrOPOsKA 10 MEPUMETPY JISHKH. [i mepesara —
KOMITAKTHICTh: Ha BIJIMIHY BiJl CMyTH JIEPEB, OTOPOXKa 3aiiMae MiHIMYM IIPOCTOPY, e
npu 1bOMY €(EKTHBHO 3aTpUMy€ 3BYK Ha piBHI 1-3 MeTpiB BiJ 3eMJl, /€ IIyM
HailOuIbIIe TypOy€ JIIOIUHY.

Ha npakrtuui 1o0pe 3apekoMeHyBaiu ceoe:

o Tysa 3axinna (Thuja occidentalis) — ¢opMye mUIbHY CTiHY 3aBBUIIKH 2—4
MeTpH, 30epirae rycTuHy B3uMKy. Henmonik — moTpelye CTpUKKH Ta PEryJISpHOTO
TIOJIUBY.

o I'pab 3Buuaiinmii (Carpinus betulus) — nuctsiHa nopona, sika 100pe TpuMae
dhopmy micis CTPYXXKU. BIITKY ryCTUl, y3MMKY 3Ha4HO BTpadae 3aXMCHI BIACTUBOCTI.

o JlaBpoBumHs (Prunus laurocerasus) — BIYHO3EJICHHM KyIIl, 1cadbHUN JIJIs
perioHiB 3 M'akuMu 3uMaMu. CTBOPIOE HEMTPOHUKHY JJISI 3BYKY CTIHY 3aBBHIIKH JI0 3
METPpIB.

BuchoBoxk 3. [Ilymo3axuicHE  O3€JICHEHHS  —  HAWNPUPOIHIININN,
HaMEeKOJIOT1UHIIIHK 1 BOAHOYAC OAMH 13 Halle(PEKTUBHIIINX METOAIB OOPOTHOU 3 IITyMOM
y BIAKPUTHUX TIpocTopax. BoHO He nuIe 3HUKY€E piBEHb 3BYKY, a i OYHUIILY€E MOBITPS,
pEeryjloe  MIKpOKJIIMAT, MIATPUMY€E OIOpPI3HOMAHITTS Ta CTBOPIOE €CTETUYHE
cepenoBuiie. OHAK BOHO MOTpeOy€e rpaMOTHOTO TUIAHYBaHHS, TEPIIHHS Ta JOTIISY.
IneanbHe pilieHHs] — KOMOIHAIIIS 3€JICHUX HACA/KEHb 13 MPUPOJHUMHU 3EMIISTHUMU
Oap'epamMu B O€IHAHHI 3 AKYCTUYHUM 30HYBaHHSM TEPUTOPIi.

4. Opeanizauinni ma npaeosi acnekmu (Hopmamueu, 2POMAOCbKa y4acms).

4.1 Hopmamueno-npasosa basa

Bopotb0a 3 1rymMom y Harrii KpaiHi peryatoeThCs HU3KOK0 3aKOHIB Ta IMi13aKOHHHUX
akTiB. OCHOBHUM JOKyMeHTOM € 3akoH Ykpainu «[Ipo 3a6e3neuyeHHs1 caHiTaAapHOTO
Ta emiJleMiYHOro O0J1aromosy4y4si HacejJeHHs» [7], SKUil BCTAaHOBIIOE TPAHUYHO
JOMYCTUMI PIBHI IIyMy IJIsi pI3HUX THMIB Teputopid. Oxpemo niroTh Jlep:kaBHi
canitapui Hopmu (JICH 3.3.6.037-99) [8] Ta ABH B.1.1-31:2013 [5] 1 ACTY-H b
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B.1.1-34 [9] — OyniBenbHI HOpPMH 1 HACTaHOBA, SIKI BHU3HAYAIOTh BUMOTH [0
3BYKO130JIA1111 OTOPOKYBAIBHUX KOHCTPYKITIH.

Jl1st xKUTII0BOT 3a0y/IOBM BCTAHOBJIEHO TaKl HOpMAaTUBH: y JeHHUM vac (3 8:00 go
22:00) nomyctuMuii piBeHb IryMy B kBapTupax ctaHoBUTH 40 n1BA, BHOu1 — 30 nBA.
Jl1st TepuTOpiN, MPHIICTIIUX JI0 J1KapeHb, MK, CAHATOPIiB, HOPMHU IIIe KOPCTKIiii: 35
nBA Baensb i 25 nBA BHoui. /{711 30H MacoBOTO BIAMOYMHKY Ta peKpeartii rpaHuIHuN
piBeib —45 aBA Baenb. llepeBunieHHS UHUX HOPM € MIACTaBOIO JUIS
aJMIHICTPaTUBHOI BiAMOBIAILHOCTI.

4.2 I pomaocoka yuacms ma micyesi iHiyiamusu

IniniaTuBM MelIKAHLIB BiAIrpalOTh KIIOYOBY pPOJb Y BHUPIIMICHHI HIYMOBHUX
npobsieM Ha JokanbHOMY piBHI. Ha mpakTuii me Moke BUIVISIAIATH Tak: Tpyma
MEILIKaHIIB 0araTOKBapTUPHOIO OYIMHKY 3BEpPTAETHCA A0 KEPYyHOUOoi KoMmmaHli abo
OCbb 3 BUMOror mpoBECTH 3aMipd pIBHS WIyMYy B KBapTUpax. SKIIO BHUSBIEHO
MEPEBUILECHHS, CKIAJAa€ThCS aKT, KU CTa€ MiJCTAaBOIO i BHUMOTH BCTaHOBHUTHU
IITYMO3aXHMCHI BiKHA, YIIUTbHIOBAaY1 ABEPE, 3BYKO130JISIIII0 CTIH.

[Ile onuH ni€BU IHCTPYMEHT — KOJIEKTHBHI 3BePHEHHS /10 OPraHiB MiclIeBOI0
caMOBpsiIyBaHHsl. MeIKaHIli MOXYTh 1HIIIIOBaTH OOMEXKEHHS PyXy BaHTaXKHOTO
TPAHCIIOPTY B HIYHUM 4Yac, BCTAHOBJICHHS IIYMO3aXHCHHUX €KpaHIB Y3/J0BXK >KBaBUX
Maricrpaiei, CTBOpEeHHs MIIIOXITHUX 30H y clajJbHUX paiioHax. [Ipukmnanom € 1ocBin
JIbBOBa, € B ICTOPUYHOMY LIEHTPI 3allpOBAHKEHO 30HY OOMEXEHOTO JOCTYIy UIs
aBTOTPAHCIIOPTY, IO JAJI0 3MOTY 3HU3UTU pIBEHb IIyMy Ha 5—7 nBA Ha ByIuIX,
OPWIETHX A0 Tuion PuHOK.

I'pomajachKi ciiyXaHHS — I1I€ OAWH BaXJIMBUN MEXaHI3M. Y 4acTh Y HUX JJa€ 3MOTY
BIUIMBATM Ha MICTOOYIIBHI pIIIEHHS 1€ Ha eTamnl NPOEKTyBaHHSA: BUMAararu
BUKOPHUCTaHHS TUXHUX JOPOXKHIX MOKPUTTIB, PO3TANTyBaHHS JAUTSYNX MANTaHUUKIB Yy
IIIMOMHI KBapTaly, a He B3JOBXK MPOTKIIXKOI YACTUHHU.

PoJib exo0/10ri4HOI IPOCBITH.

HIkiabHI ypoOKM 3 aKyCTHYHOI €KOJIOTIT — TOSICHEHHS MIITSM, YOMY HE BapTO
BMUKATH MY3UKY Ha MOBHY TYYHICTh Y OaraTokBapTUPHOMY OYJIUHKY, SIK IIIyM BIUIMBAE
Ha COH, yBary Ta 3J0poB's. Y KUIbKOX IIKoJIaX JIbBOBa Taki ypOKHU BXXe MPOBOIATHCS B
MEXKaxX Kypcy «3I0pOBHUH CIIOCIO KUTTS.

Indopmauniitni kamnanii B Oynuakax OCBb — nuctiBku B nmidrax, iHporpadika
Ha JIOIIKaX OTOJIONICHb, MOBIJIOMJICHHS B 4YaTaxX MEIIKAHIIB MPO «THX1 TOAUHW» Ta
HOopMu 1myMy. llpocTwili mpukian: HaraxyBaHHS TpO T, IO BHKOPHCTaHHS
nepdoparopy o 8-it paHKy B cyOOTy — I1€ TOPYIIEHHS MPaB CYCiIiB 1 HOPM 3aKOHY.

ITyOsiuHi 3BiTH MICBKUX pajl PO PiBEHb IIYMY B PI3HUX palloHaX — MyOJiKaLis
JAHUX ITYMOMOHITOPUHTY BIJIKpUBA€ MEUIKAHLISAM O4l HA peaJIbHUN CTaH 1 MOTUBYE JI0
AKTUBHUX I1H.

BucnoBok 4. Opranizailiiiii Ta paBoBi aClIEKTH — II€ TOH QyHAaAMEHT, 03 SKOTO
€KOJIOTIYHI METOAM OOpOTHOM 3 IIYMOM 3aJIUINAIOTHCS JIUIIE JOOPUMHU HaMIpaMH.
3aKOHOMABCTBO Ja€ TpoMasTHaM THCTPYMEHTH: BiJ] ikcallii mopyIeHHs Ha cMapTPoH
1o cynoBoro mo30By. JIbH 1 micToOyniBHI HOpMU CTBOPIOIOTH 3aMO01KHI MEXaHI3MH,
K1 MarOTh TIPAIIOBATH IIIE JI0 TOTO, K 3BEICHO MEPIIy CTIHY. A rpoMajiChka y4acTh 1
MIPOCBITA MEPETBOPIOIOTH OOPOTHOY 3 IIYMOM 3 1HAMBIAYaIbHOI IPOOJIEMU Ha CIIJIBHY
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CIpaBy MEIIKaHIIiB, MICIIEBOI BiIa i Ta O13HecCy. be3 moegHaHHS X TPHOX CKIIAJHUKIB
— TMPaBOBOTO PETYIIOBaHHS, TPOMAJCHKOTO KOHTPOII Ta MPOCBITU — >KOJIHA
IIYMO3aXHMCHA TEXHOJIOTisI He mpamoBatume cucremMHo. Came Tomy OJIOK
OpraHi3allifHMX Ta IPABOBUX AaCMHEKTIB € CIOJYyYHOIO JIAHKOI MK TEXHIYHUMH
plllIeHHSIMU (03€JICHEHHS, 3BYKOI30JIAIIS) Ta pEaTbHUMU 3MIHAMU B SIKOCTI >KUTTS
moneit. [1lymoBa npo6ieMa B MicTax — II€ HE JIUIIe TUTaHHS (PI3UKU Ta aKyCTHUKH, a
nepeayciM TUTaHHS KyJAbTYpU CIIBXKHUTTS, MPaBOBOI CBIJIOMOCTI Ta TOTOBHOCTI
IPOMA/ISH BIJICTOIOBATH CBOE MIPABO HA TUIITY

BucHoBkM: B cTarTi aBTOpaMu pO3MISHYTO aITOPUTM MIEPIIAX YOTHPHOX 3aB/IaHb,
MO3HAYEHUX Ha MOYATKy CTATTi.

B sKocTi mepcmeKTHMB MOJAJBIIMX JOCHIIKeHb MUIAHYyeEMO 5 1 6 3aBHaHHA
PO3MISHYTU B MOJAJIBIIUX MyOTiKaIlisIX.
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Topicality. Dental caries remains one of the most common dental diseases in the
world and an important medical and social problem of modern dentistry. Despite the
significant number of existing caries preventive agents, the search for new active
pharmaceutical ingredients capable of combining antimicrobial and remineralizing
properties remains relevant.

A promising direction is the use of ammonium hexafluorosilicates, in particular
octenidinium hexafluorosilicate (OHFS), which combines in its structure an
octenidinium cation and a hexafluorosilicate anion. Such a structure provides a
complex caries-preventive effect of the compound.

Aim of work. Development of the composition and technology of a dental rinse
based on octenidinium hexafluorosilicate, taking into account its physicochemical and
pharmacological properties [1, 2].

Materials and methods. The work analyzed the physicochemical,
pharmacological and technological characteristics of octenidinium hexafluorosilicate.
When developing the dosage form, the following factors were taken into account:
solubility of OHFS; stability of hexafluorosilicate anion; pH-dependence of the
system; pharmaceutical compatibility of excipients; organoleptic characteristics of the
drug; features of dental use. To create the dosage form, a dental rinse was chosen as
the most promising form of local application, which ensures uniform distribution of
the active substance in the oral cavity and prolonged contact with the surface of the
teeth.

Research results. Based on the conducted research, the composition of the dental
rinse was developed based on octenidinium hexafluorosilicate at a concentration of
0.02%. The composition of the drug includes: octenidinium hexafluorosilicate;
benzalkonium chloride; glycerin; sorbitol; polysorbate-80; sodium saccharinate;
menthol; citric acid; purified water.

It was established that maintaining a weakly acidic environment within the pH
range of 5.5-6.5 is a necessary condition for the stability of the drug, since hydrolysis
of the hexafluorosilicate anion is possible at alkaline pH. The pharmaceutical
compatibility analysis showed that OHFS is incompatible with anionic surfactants,
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carbonates, phosphates, and calcium and magnesium salts, which was taken into
account when selecting excipients.

A technology for extemporaneous manufacturing of dental rinse has been
developed, which includes: sequential dissolution of components; solubilization of
flavoring; pH correction; volume adjustment with purified water; packaging in
hermetic bottles and qualitative analysis of the active ingredient [3].

In addition to the basic composition, several modified formulations of the drug
have been proposed for various clinical needs: children's rinse; alcohol-free version;
mucoadhesive system; phytocomposition rinse; rinse for patients with hypersensitivity
of the mucous membrane.

Conclusions. Octenidinium hexafluorosilicate is a promising active
pharmaceutical ingredient for the creation of dental medicinal products for caries
prevention. The composition of the dental rinse based on OHFS at a concentration of
0.02% has been scientifically substantiated. The optimal conditions for the stability of
the drug have been established and the critical value of maintaining a weakly acidic pH
environment has been determined. The technology for manufacturing a dental rinse has
been developed and several modified formulations for various clinical needs have been
proposed. The results obtained confirm the prospects of further pharmaceutical and
clinical studies of dental preparations based on octenidinium hexafluorosilicate.
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FROM THE CUPBOARD UNDER THE STAIRS TO THE
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EVERYDAY OBJECTS IN THE HARRY POTTER SERIES
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The article discusses the translation procedures used in the Bulgarian rendition of
buildings, furniture, and everyday objects in the Harry Potter series. The methodology
applied in the analysis is Aixeld’s (1996) model for culture-specific items. The choice
of methodology was motivated by its relevance and its application in previous studies
of the same author (Stoyanova-Georgieva, 2025, 2026a). Thus, the current study is a
logical continuation of a series of research papers and aims to track the translation
procedures used in transcoding different categories of culture-specific items, based on
Vlahov and Florin’s (1990) classification. The results of the analysis reveal that
substitution procedures, naturalisation, in particular, is the most preferred translation
procedure for five of the books in the series, while conservation procedures and
linguistic (non-cultural) translation seem to be responsible for the translation of the
items affiliated with the magical world

The current study is a logical continuation of a series of studies (Stoyanova-
Georgieva, 2024; 2025; 2026a; 2026b) that discuss the translation procedures applied
to words which name culture-specific objects. Vlahov and Florin (1990, p. 7) term
these words realia: “objects, concepts, phenomena from the daily life, history, and
culture of the native speakers of a certain language, which do not exist in other
countries”!. While Aixela (1996) and Davies (2003) rely on the expression culture-
specific item, which, according to them, treats “local institutions, streets, historical
figures, place names, personal names, periodicals, works of art, etc.” (Aixeld, 1996, p.
57). Though both Aixela (1996) and Davies (2003) provide information about the
various types of culture-specific items that can appear in a text, the categories they
define are less detailed, and their analyses do not cover the full spectrum of culturally
loaded terms. Klingberg (1986, as cited in Dukmak 2012), on the other hand, defines
ten cultural categories, among them are literary references, customs and practices, play
and games, food, flora and fauna, personal names, titles, names of objects, geographical
names, and buildings and home furnishing. Despite its detailed character, Klingberg’s
model (1986, as cited in Dukmak 2012) appears to be outperformed by Vlahov and
Florin’s (1990) model, which has 46 distinct categories. This comprehensive taxonomy
allows for a more precise delineation of the items which can be classified as part of a
specific group, thus making the analysis more reliable and definitive.

! Unless otherwise indicated, all translations are mine.
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This turns Vlahov and Florin’s (1990) model into a preferred categorisation of
CSIs. As was already mentioned, the current study is a continuation of several research
papers (Stoyanova-Georgieva, 2024, 2025, 2026a) and one monograph (Stoyanova-
Georgieva, 2026b), all focused on the translation of such items in Bulgarian. Therefore,
this study will discuss the only category, which is represented by an extensive number
of items in the seven books of the Harry Potter series, but has not been subjected to
comprehensive analysis until now. This is the category of buildings, furniture, and
everyday objects. The examination of the Harry Potter septology yielded 61 unique
references to British and international realia (see Vlahov and Florin, 1990). Contrary
to expectations, both types pose translation problems and represent bumps on the road,
as Pym (2016) defines them. Such are definite places and rooms in buildings like the
cupboard under the stairs, drawing room, scullery, owlery, dormitory; furnishings like
the twin beds, trapdoor, four-poster beds, as well as everyday objects like mugs,
pouffes, in-trays, napkin rings and many more.

Unlike the corpora of the previous studies (Stoyanova-Georgieva, 2024, 2025,
2026a, 2026b), the references in this category include only a small percentage of
magical-item denominations — 16% as only 10 of the items name rooms, places or
buildings marked by magic and magical use (shrieking shack, owlery, broomshed,
come and go room/ room of requirement, Hall of Prophecy, trunk, etc.). In previous
studies, magical items represented the backbone of the corpus: 69% of the everyday
objects listed in the series (Stoyanova-Georgieva, 2025) and more than 50% of the
clothing and adornments (Stoyanova-Georgieva, 2026a) were worn by magicians or
were of significance for the plot of the series, revealing the unconventionality of the
magical world, as well as the rebelliousness and non-conformity of its members.
Unfortunately, the current study cannot fully contribute to the identification of a trend
in the rendition of such items. The results can, however, support or even verify what
was outlined in the previous three studies, namely, that magical items and items
intertwined with magicians and their role in society are rendered predominantly by
conservation procedures (Stoyanova-Georgieva, 2024, 2025, 2026a).

The methodology chosen to guide the analysis of the renditions of buildings,
furniture, and everyday objects in the Bulgarian versions of the seven Harry Potter
books is Aixela’s (1996). His model comprises 11 procedures, divided according to
their disposition towards conservation and substitution. Repetition, orthographic
adaptation, linguistic (non-cultural) translation, extratextual gloss, and intratextual
gloss are considered conservation procedures, whereas synonymy, limited
universalisation, absolute universalisation, naturalisation, deletion, and autonomous
creation are defined as substitution procedures (Aixela, 1996). However, a drawback
of this methodology is the lack of paraphrasing in the substitution procedures, which
seems to be the most appropriate explanation for the rendition of several items.

The decision was motivated by the fact that two of the abovementioned studies of
the same author (Stoyanova-Georgieva, 2025, 2026a) were conducted utilising his
model. The primary reason for choosing Aixeld’s (1996) model was to ensure
consistency of results, relevance, and comparability, which would have been more
difficult to achieve by relying on the new model developed for a recently published
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monograph addressing similar problems (Stoyanova-Georgieva, 2026b). Yet the
results of the study reveal that the latter would have been more appropriate and easier
to manage.

The research in the field of translation of culture-specific items in the Harry Potter
septology demonstrates that the theme has been widely studied by numerous scholars:
Jentsch (2002), Davies (2003), Brendsted and Dollerup (2004), McDonough (2004),
Feral (2006), Jaleniauskiené & Cicelyté (2009), Mussche & Williems (2010),
Mikinen, (2010), Dukmak (2012), Mickalova (2014), Yuliasri and Allen (2014),
Kirkman (2015), Rachut (2017), to mention but a few.

Yet, among the numerous studies that discuss a wide array of CSI, only one
attempts a relatively comprehensive analysis of the category of buildings, furniture,
and everyday objects: Dukmak (2012). It takes into consideration Klingberg’s (1986,
as cited in Dukmak, 2012), Aixela’s (1996) and Davies’s (2003) models and devises
its own, which is later applied to the analysis. The study, though not exhaustive (it
covers only three of the books in the series), is extensive and analyses key items that
seem to create issues in the target text. However, despite the qualities of the
abovementioned study, the category it analyses includes not only buildings and
furniture but also clothing. This does not allow for a precise comparison and
interpretation of the data in the two languages.

The analysis of the 61 references found across the seven Harry Potter books shows
that the greatest number of unique items were excerpted from the first book, Harry
Potter and the Philosopher’s Stone (14). This is predictable, as the first book has to
introduce the world of Harry Potter and its material culture. According to Klingberg
(1986, as cited in Dukmak, 2012), buildings and furnishings provide a better
understanding of the culture. He even suggests a preferred translation procedure for
this type of item that encourages comprehension. For him, added explanations or
internal/external glosses, from Aixelda’s (1996) perspective, provide enough
information to further the process of awareness. Due to the changes in setting in each
new book, the number of denominations for buildings, furniture, and everyday items
does not dwindle significantly until late in the series; the second book introduces 6 new
items, and the third adds 11 more. Quite expectedly, Harry Potter and the Goblet of
Fire (book 4) also tallies 12 new items. As discussed in the three previous studies
(Stoyanova-Georgieva, 2025, 2026a, 2026b), volume 4 plays a specific role: it
introduces new cultures and greater challenges (duels and competitions). The last three
books, however, add 8, 5, and 6 items, respectively.

As discussed, Harry Potter and the Philosopher’s Stone is the most prolific in
terms of buildings, furniture, and objects. It introduces the notorious cupboard under
the stairs where Harry spent his first years in Dursley’s house. Yet, it is a source of
many such items: four-poster beds hung with deep red velvet curtains; patchwork quilt,
trapdoor, ticket barrier, courtyard, dormitory, trunk, common room, twin beds, etc.
Some of them, like trunk and four-poster beds hung with deep red velvet curtains, can
be considered old-fashioned and intertwined with the world of witches and wizards.

Though Dukmak (2012) does not provide fully comparable results, as mentioned,
the category in her study comprises not only buildings and furniture but also clothes,
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whereas the current one also includes everyday objects. It is notable, however, that the
procedures involved in translating Arabic vary significantly from those used in
Bulgarian. In Arabic, preservation is the most widely used procedure (9 cases),
followed by standardisation (3 cases) and explicitation (2 cases) (Dukmak, 2012).
What makes an impression in this translation strategy is that it does not conform to
Klingberg’s (1986, as cited in Dukmak, 2012) proposals for detailed descriptions and
added explanations. Dukmak (2012) adduces several examples that demonstrate how
such a strategy creates false assumptions among Syrian children, as the “building
system might give the impression of wealth in the TT [target text], which is not
necessarily true... the translator provides a literal translation without any added
explanation [for the post system] and ... the post system in Syria is different... ticket
barrier... is another concept that is slightly strange to Syrian children” (p. 118).

However, the dominant translation procedures in the Bulgarian rendition of the
book differ significantly. Unlike the Arabic version, no items in Bulgarian are rendered
through repetition and orthographic adaptation. In fact, there are only 6 instances in
which conservation procedures are used to translate all buildings, furniture, and
everyday objects in the first book, and most of them are used in combination with
substitution procedures such as naturalisation:

the cupboard under the stairs — kunepvm noo cmwadoume [Kilerat pod stalbite];

four-poster beds hung with deep red velvet curtains — 6andaxumnen xKpeeam c
yemupu KOJIOHKU ¢ mbMHOYepseHu Kaougenu 3asecu [baldahinen krevat s chetiri
kolonki s talnocherveni kadifeni zavesi];

letter box — nowencka xkymus* Toea, xoemo 6 Auenus napuuam , NOWEHCKA
Kymus “, 6CbUHOCI e CamMo Npoyen 8b8 6X00HAmMa 8pama — npe3 He2o paz0asayvbm
nycka nowama — b.np.[poshtenska kutiya* Tova, koeto v Angliya narichat
poshtenska kutiya, vsashtnost e samo protsep vav vhodnata vrata — prez nego
razdavachat puska poshtata];

The most common conservation procedure in the Bulgarian text is linguistic (non-
cultural) translation, yet the cases when it is used alone are rare:

ticket barrier — bunemua 6apuepa [biletna bariera];

common room — obujomo nomewjerue [obshtoto pomeshtenie].

This act could easily be explained by Klingberg’s (1986, as cited in Dukmak, 2012)
suggestion for more detailed explanations.

The first book of the series relies much more on substitution procedures (absolute
universalisation, naturalisation, and autonomous creation) to render buildings,
furniture, and everyday objects. These procedures are used more than twice as often.
Among them, however, naturalisation seems to have the highest frequency: trunk —
kygap [kufar]; dormitory — cnannume [spalnite]; chair — gpomwoiin [fotyoil]; quilt —
Iopras [yurgan]; trapdoor — kanaka na nooa [kapaka na podal]; living room — xox [hol].
What is more, the combined instances of absolute universalisation (courtyard — ogop
[dvor]; mugs — uawu [chashi]) and autonomous creation (four-poster beds hung with
deep red velvet curtains — banoaxuren Kpegam ¢ 4emupu KOJAOHKU C MbMHOYEPBEHU
Kkaougenu 3asecu, twin beds — deotirno neeno [dvoyno leglo]) are fewer than the cases
of naturalisation.
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This tendency toward the predominance of substitution procedures exists in all
subsequent books of the series, except for book 5 (Harry Potter and the Order of the
Phoenix).

As mentioned, Harry Potter and the Chamber of Secrets (volume 2) introduces
fewer new items than the first. The corpus has 6 references, 5 of which are regular
buildings (manor — conama cmapa xvwa [golyama stara kashta]), parts of buildings
(mullioned windows — 3ameopenume kpuna na npozopyume [zatvorenite krila na
prozortsite]), rooms (lounge — oumesna [dnevna]; entrance hall — éxoonama 3ana
[vhodna zala]), and furniture (draining board — cywunsa 3a Opexu [sushilnya za
drehi]). Yet escapators — ecxanayuu [eskalatsii] is a case of wordplay, specifically a
spoonerism (Toury, 2014). It is based on the accidental transposition of some of the
initial sounds or letters of a certain word (Toury, 2014). Toury (2014) defines such
words as ordinary slips of the tongue, which “may acquire a host of ad hoc functions
which are, [...] superimposed on the attention-catching and humorous functions that
each instance might have carried in isolation” (2014, p. 272). Though such lapsus
linguae normally create “a joyful and heartwarming atmosphere, enlivening the
conversation or situation” (Stoyanova-Georgieva, 2026b, p. 206), making readers feel
some kind of affection toward the characters who utter them (McDonough, 2004), they
may certainly have hidden connotations. Such a presumption is not anomalous, since
the series has been categorised as not entirely children’s literature by many scholars,
both Bulgarian and foreign (see Georgiev, 2010; Dukmak, 2012; Mickalova, 2014;
Pipeva, 2014, etc.) and as ambivalent (Pipeva, 2014). The English word is obviously
similar to the verb escape, which alludes to running away from something, e.g.
oppression, avoidance, or even denial. Its Bulgarian rendition, however, is more similar
to the noun escalation, as a synonym for conflicts, riots, and violence. Despite this, it
is a creative way to retain the wordplay, even though the meanings of the words differ.

Surprisingly, instances of autonomous creation predominate in this book. The
translation of mullioned windows as npozopyu ¢ umnocmu [prozortsi s imposti] was
probably considered unfathomable for target-language readers. That is why it was
replaced with a reference whose meaning is completely different from the vertical and
horizontal bars of wood, stone, or metal intended in the original. The same procedure
was followed for draining board, which was exchanged for cywunns 3a opexu, instead
of the appropriate omyeonux 3a wunuu [otsednik za chinii]. The motivation for this
could probably be didactic, as the reference was excerpted from a scene featuring the
Weasley family’s owl Errol, who is put to rest on the draining board, which seems quite
unhygienic.

The rest of the instances aim to bring the text closer to readers, making otherwise
incomprehensible concepts more general and accessible to audiences unfamiliar with
British material culture.

It is interesting that all instances representing buildings and everyday items in the
magical world are designed to stand out in the text. They are either translated through
linguistic (non-cultural) translation: entrance hall — éxoona 3ana, or through archaic
words like xpesam for bed (book 1). However, this is not limited to this study; it has
been demonstrated in two previous studies (Stoyanova-Georgieva, 2025, 2026). As
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mentioned, the examples of magical items in this category are insufficient to prove
these assumptions on their own, but they could be recorded, discussed, and serve as a
verification of the findings of previous studies.

The third book of the series (Harry Potter and the Prisoner of Azkaban) follows
both lines outlined in the previous two books. Substitution procedures (10) outnumber
conservation ones (2). Naturalisation remains the most prolific among them (pouffe —
mymbecmu 6v3enasHuyu 3a mabypemxu [tumbesti vazglavnitsi za taburetki]; locker
room — cvonexanns [sablekalnyal; rosettes — eupnanou [girlyandi]; tankard — xanba
[halba]). Yet absolute universalisation (shrieking shack — kvwama uma xpsacvyume
[kashtata na kryasatsite]), limited universalisation, synonymy (grate — xamurnama
[kaminata]), and autonomous creation (copper kettle — meoen xazan [meden kazan])
are also well represented. The choice of xazan [kazan] for kettle seems unreasonable
from the point of view of the size and purpose of the vessel, and could only be
explained by the combination with the adjective meden, which seems to collocate with
kazan very often in Bulgarian.

Among the items extracted from the third book is another example of wordplay:
the shrieking shack contains alliteration, which makes its name especially alluring to
the reader. Despite the complexity of rendering such stylistic devices, the translator
managed to convey the particular effect of the phrase and to highlight the importance
of the building. This is probably the motivation behind the choice of absolute
generalisation in the rendition of shack — kvwa. As a result, the Bulgarian counterpart
also employs alliteration: kvwama na kpsacvyume.

Among the particularly appealing examples of creativity are words such as
cosapnux [sovarnik] for owlery, which was created on the basis of other names of
places where animals are kept: evavbapuux [galabarnik] (pigeon-house), ceunapHnux
[svinarnik] (pigsty). Thus, readers make allusions between the neologism and these
words.

In addition, as in the previous two volumes, the words for places in the magical
world are made visible through the use of old-fashioned terms: parlour — mpuemna
[priemna].

The fourth book (Harry Potter and the Goblet of Fire) is the last in the series to
introduce a significant number of new references (12). It also follows the pattern of the
previous books. Its translator favoured substitution procedures, using 13
(naturalisation, absolute universalisation, limited universalisation, and autonomous
creation). Conservation procedures were used only 4 times, relying 2 times on
intratextual gloss and 2 times on linguistic (non-cultural) translation. Naturalisation
was once again the preferred substitution procedure (net curtains — oanmenenu
nepoema [danteleni perdeta]; top box — copnama noowca [gornata lozhal; sundial —
civHues uacosHuk [slanchev chasovnik]; weather vanes — e6emponoxazamen
[vetropokazatel]; camp bed — noxoono neeno [pohodno leglo]; chamber pots — Hownu
evpruema [noshtni garneta]), used more often than all the other procedures, both
conservation and substitution.

This time, linguistic (non-cultural) translation was used not for references to
magical objects or rooms, but to render instances of British material culture (fea cosy
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— kanvue 3a yarnux [kalufche za chainik], birdbath — 6acevinue 3a nmuyu [baseinche
za ptitsi]).

The book provides another example of the untranslatability of mullioned windows,
which were replaced there by wupoxu npozopyu [shiroki prozortsi] (large/wide
windows).

The comparison of the results with Dukmak’s (2012) study once again reveals
some differences, though this time they are less significant. The Arabic translator once
again chose to rely not only on preservation but also on standardisation. The key
difference between the two versions of the 4" novel in the Harry Potter series, the
Arabic and the Bulgarian, is the large number of deletions made by the Arabic
translator (13), which none of the Bulgarian translators allowed themselves.

The fifth volume is the only one that deviates from the tendency of the books in the
series. The 8 references, excerpted from its text, were rendered by 5 conservation
(orthographic adaptation and linguistic (non-cultural) translation) and 3 substitution
procedures (synonymy, naturalisation, and autonomous creation). The book presents
the only case of orthographic adaptation for this category in the whole series: atrium —
ampuym [atrium]. However, it does not originate in England but in Ancient Rome and
was adopted into Bulgarian long ago.

The cases of linguistic (non-cultural) translation, which account for the
predominance of conservation procedures in this text, are used to render mostly
buildings (broom shed — 6apaxa ¢ memau [baraka s metli]; room of requirement —
nyscnama cmas [nuzhnata staya]) or everyday objects that are part of the furniture at
12 Grimmauld Place (the strange and menacing house of the wizarding Black family):
umbrella stand — nocmaexa 3a uaovpu [postavka za chadari]. The umbrella stand was
designed to look as if it were made from a severed troll leg. These results seem to
confirm the assumption that magical items are rendered through conservation
procedures to retain their foreignness and unconventionality.

However, airing cupboards, iconic items in traditional British homes, are referred
to as cywunna [sushilnya]. This translation could also be treated as an autonomous
creation. The same applies to international realia, such as in-tray — nucamuwe
[pisalishte] (desk), which would have been more appropriately translated as a
paraphrase: masuuxa 3a eéxoosuwa nowa [tavichka za vhodyashta poshta]. There are
also exceptions to this, as phone booth is rendered through linguistic (non-cultural)
adaptation, yet its translation has been approved and used for many years now.

As the last two books in the series (Harry Potter and the Half-Blood Prince and
Harry Potter and the Deathly Hallows) exhibit similar results, they will be discussed
together for brevity. Both volumes introduce a small number of new items, 5 and 6,
respectively, which are rendered entirely through substitution procedures. The only
exception in both books occurs in book 6 (Hall of Prophecy — 3ana ¢ npopouectna),
which is rendered through linguistic (non-cultural) translation, and it is responsible for
the transference of the only purely magical room in the two books. As such, it once
again supports the assumption that magical items are rendered through conservation
procedures, predominantly by linguistic (non-cultural) translation.
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Surprisingly, both books were rendered using different substitution procedures. In
Harry Potter and the Half-Blood Prince, the buildings, furniture, and everyday items
were rendered through 1 case of synonymy (foot stool — nocmasxa 3a kpaxa [postavka
za krakal]), 3 cases of absolute universalisation (pouffe — cmonue [stolche], cottage —
kvwa [kashta], flagstone — nnoua [plocha]), and only 1 case of autonomous creation
(long sash window — wupoxu osykpunu npozopyu [shiroki dvukrili prozortsi]). In
Harry Potter and the Deathly Hallows, they were rendered through 2 cases of limited
universalisation (kissing gate — nucka nopmuuka [niska portichka]; bow-fronted chest
of drawers — m3mamen mo cpemara mkad [izdaden po sredata shkaf]) and 4 of
naturalisation (drawing room — ecexuounesna [vsekidnevna), scullery — kunepue
[kilerche]; napkin ring — mocTtaBka 3a candetku [postavka za salfetki]; chest of drawers
— wikag [shkaf]).

The final book in the series presents another example of wordplay: Millamant
Magic Marquee. The alliteration is obvious; unfortunately, this was not retained in the
Bulgarian translation: ,ewnuweonume wampu , Munamaum®. However, using
alliteration for this specific item does not seem feasible on the surface without
significant changes to the meaning or the brand name. Thus, the naturalisation of the
word marquee as wampu cannot be considered incorrect.

As Dukmak’s (2012) study does not examine the last book in the series, the
available data cover only Harry Potter and the Half-Blood Prince. The items in this
part of the corpus were again rendered through preservation, explicitation (intertextual
and extratextual glosses, according to Aixeld’s (1996) terminology), and
standardisation (Dukmak, 2012). Despite a lack of full compliance, except in cases of
standardisation, consensus still exists. According to Dukmak (2012), the Room of
Requirement is rendered through literal translation in Arabic as well. The same is valid
for trunk, which is standardised just like in Bulgarian.

In conclusion, it seems that the Bulgarian translators partially adhered to the
requirements and suggestions of Klingberg (1986, as cited in Dukmak, 2012). None of
the books in the series employs deletion of any items, despite the obvious
untranslatability of some, which were rendered in two different ways, and none
managed to convey the original meaning.

Despite this, cases of naturalisation dominated the substitution procedures, which
were the leading translation strategy for all books in the series except the second and
the fifth. The dominance of the conservation procedures, and more precisely of
linguistic (non-cultural) translations, in the latter, however, can be explained by the
many purely wizarding rooms in it. This information, together with the results detected
in previous books, supports the assumption that wizarding items and other signals of
affiliation with the magical world are rendered through conservation procedures, and
more precisely by linguistic (non-cultural) translation in particular.

The predominance of naturalisation, though, seems not to comply with Kingberg’s
(1986, as cited in Dukmak, 2012) suggestions for more detailed explanations and
intertextual and extratextual glosses, which were not regularly employed.
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OCOBUCTICHO OPICHTOBAHMUIA MIIAXIT Y
®I3UUHOMY BUXOBAHHI CTYJIEHTIB B YMOBAX
BOCHHOT'O CTAHY

AneeBa Oubra BikropiBHa
KaH/. el HayK, TOUEHT KadeapH (pi3uuHOro BUXOBAaHHS Ta CIIOPTY
Opecbkuil HalioHANBHUN yHIBepcuTeT iMeHi [.I. MeunukoBa

Ka3zanosa OQuibra MukoJsiaiBHa
CTapIINii BUKIagad kKadeapu ¢isuyHOTr0 BUXOBAHHS Ta CIIOPTY
Opnecwkuii HalioHaIBHUM yHIBepcuTeT iMeHi [.I. MeunukoBa

AKTyanabHicTb. CyyacHa napajurma OCBiTH akTyalni3ye GopMyBaHHS HEOOX1THUX,
3 TOYKH 30pYy COLIIaJIbHOTO 3aMOBJICHHSI, 0COOMCTICHUX BaXKJIMBUX SAKOCTEH 37100yBaya,
3aCBOEHHS HUM COLIIOKYJIBTYPHOTO JOCBIAY, PO3BUTOK HOT0 310HOCTEM, (POpMyBaHHs
CXUJIBHOCTI JIO CAMOPO3BUTKY, KYJIBTYPHOTO i TyXOBHOTO 3pDOCTAHH.

Cucrema (I3MYHOIO BHUXOBAHHS Yy 3aKJaJax BHILOI OCBITH CHpSIMOBaHa Ha
(hopMyBaHHS TapMOHIMHO PO3BUHEHOTO, (PI3MYHO Ta MCUXIYHO 30POBOTO (haxiBIIs.
CycmibcTBO HEe Mae OLIbI ePEeKTUBHUX 3ac00iB IS MIATOTOBKH JIOJEH 10 HOBHUX
YMOB JKUTTS 1 BAPOOHUIITBA.

[Ipote, cbOTOIHI BOEHHUI CTaH B YKpaiHi CTBOPIOE OE3MpPele/IEHTHI BUKITHKU:

-3HWKEHHSI aKTUBHOCTI: JUCTaHI[IHHE HaBYaHHS Ta Opak JOCTYyIy [0
CIOPTKOMILIEKCIB TIPU3BEIHU J0 PI3KOTO 3MEHIIIEHHS PYXOBO1 aKTUBHOCTI CTY/ICHTIB.

-IICUXOJIOTIYHE BUCHAXEHHS: CTPECOBl (paKTOpH Ta 3MiHA PUTMY IKUTTSA
JIE€MOTUBYIOTH MOJIOIb.

3a JaHUMHU BITYM3HSHUX JOCIIJHUKIB, CUMOTOMH TINOJAMHAMII Ta TPUBOKHHUX
PO37aJIiB CIIOCTEPIralOThCA MIOHAWMEHIIIE Y KOKHOTO TPEeThoro 3100yBaya [ 1, 2].

BiTuM3HSAHI JOCIITHUKHA KOHCTATYIOTh, 1110 Cy4acHa MOJIeJb (DI3MYHOTO BUXOBAHHS
y BHUIIIAX MOCTYMOBO BTpadyae CBOIO €(EKTUBHICTh 1 HE 3a0e3Meuye HaJIeKHOTO PIBHS
(13UYHOI MIATOTOBKU Ta NCUXO(pI3MYHUX KOHJIULIA HEOOX1JHUX MailOyTHIM (paxiBUsAM
11t ipodheciitHOl MIsUTbHOCTI. 3acTapiiii METOIUKH O1IbIIE HE BIMOBIIAI0Th BUKIIMKaM
4acy, OCKIJIbKM CIUPAIOThCS Ha CTaHIapTHU30BaHI MPOTpPaMU, sIKi HE aJanToBaHl J0
peaJiit BoeHHoro ctany [1, 2, 5, 6].

OTxe, BUHUKa€E pobieMa MOIIYKY HOBUX MEAAroriYHUX TEXHOJIOTIN Ta po3po0KU
THYYKHX OCBITHIX TpOrpaM, 3/IaTHUX 3a0e3nmeunT Cy0'€KT-Cy0'€KTHY B3a€MOIIIO
BHUKJIaJla4a 1 CTYACHTA, JI€ TOJOBHUM TMPIOPUTETOM CTa€ cBijome (opmyBaHHS B
MaiOyTHBOTO (DaxiBIsi HABHYOK CAMOCTIHHOTO 3MIITHEHHS 3I0POB'S, MIIBUIIECHHS
npodeciitHo-puKIaaHoi  (I3UYHOT TOTOBHOCTI Ta PO3BUTKY ICHUXOEMOIIIHOT
CTIMKOCTI /10 KpU30BUX BUKIIMKIB.

Y KOHTEKCTI BUIIE3a3HAYEHOTO, HA HAIly JYMKY, 3pOCTa€ PoJib OCOOMCTICHO-
OpPIEHTOBAHOTO MIAXOMY A0 (PI3UYHOTO BUXOBAHHI 37100yBayiB BUIIOT OCBITH.
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B ocobucrticHO-OpieHTOBaHIM menarorimi BiA3epKayieHl 1i1ei TrymaHi3My Ta
TPIOPUTETY OCOOMCTOCTi. Ii TOMOBHMM NPHHLHUIOM € BH3HAHHS YHIKaJbHOCTI
0COOMCTOCTI Yy BCIX 11 IposiBaxX, Opi€HTAIllS ME€aroriyHOTO MPOIIECYy Ha OCOOUCTICTh
3100yBa4ya OCBITH.

[{is11 0COOMCTICHO-OPIEHTOBAHOTO HABYAHHS TOJIATAIOTh y TOMY, I100: BUSBUTH
KUTTEBUM JOCBIJI KOXKHOTO 3100yBadya, HOTo Ii3HABaJbHI MOXKIJIMBOCTI, PIBEHb
1HTEJIeKTY, PO3KPUTH MOTO IMOTEHINad, 1mo0 Hajadi PO3BUHYTH MOTO0 B OCBITHBOMY
nporieci; cpopmyBaru B 3700yBada MOTHBAIIIIO IO TI3HABAIBHOI MISUTBHOCTI, TOTPEOy
B CaMOII3HaHHI, camopeali3almii Ta CaMOBIOCKOHAJICHHI; PO3BUHYTH MEXaHI3MU
ajanTariii, cCaMOperyJsiIlii, CAMOBUXOBaHHSI.

VY ¢dizuyHOMY BUXOBaHHI O3HA4YEHI I PEaTi3yIOThCS Yepe3 PO3BUTOK TUICCHHUX
SKOCTeH Ta PYXOBHX HABHUYOK, IO CIPHUSE PO3KPUTTIO BIACHUX 3MIOHOCTEH
0COOHMCTOCTI MOJIOAO1 JIOAWMHU, PO3BUTKY OCOOMCTHX SKOCTEHM 3700yBaya OCBITH
BBaxkae C. benux [4].

Po3yminns 3B'SI3KY  3I0POBOTO  CIOCOOy JKUTTS 13 BIIACHOIO METOIO
KUTTENSUIBHOCTI IEPETBOPIOETHCS HA 3aC10 PO3BUTKY 37100yBavya OCBITH, 1110 BPaXOBY€
HOro ICHUXIYHI, TCHUXOJOTIUHI, (i3iosoriudi Ta (i3udHl MOMIMBOCTI, 3M10HOCTI M
1HIMB1AyallbHO-3HAYUMI I[IHHOCTI.

[e#t migxig B Mexax CUCTEMH (DI3UYHOTO BUXOBAHHS CIPSIMOBYE TEAaroriyHuin
MIPOIIEC Ha PO3BUTOK 1HJIUBIAYaIbHOCTI, CAMOOYTHOCTI Ta CaMOCTIHHOCTI 3100yBaya
yepe3 CTBOPEHHS YMOB JJIS peaiizalli Horo MOTEHLIMHUX 3110HOCTeH, y Mpoliect
OCBOEHHSI PI3HOMAHITTA (POPM Ta IIHHOCTEN (PI13UYHOI KYJIBTYpPH.

O3naueHe 3abesneuye, Ha JOYMKY JOCJIJHUKIB, 3aCTOCYBaHHS MPUHIIUIIB
BapI1aTUBHOCTI (BU3HAHHS PI3HOMAHITHOCTI METOMIB, 3aco0iB, 3MmicTy # dopm
OCBITHBOT'O TpoLECy, BUOIp SKUX 3IMCHIOE 3 ypaxXyBaHHSIM METH Ta (PI3UYHOIO
PO3BUTKY KOXKHOTO 3700yBaya OCBITH) Ta IHAMBIAyami3amii (BpaxXyBaHHS
¢1310J0T1YHUX OcOoOMMBOCTEH 1 piBHSA (PI3UYHOI MIJATOTOBJICHOCTI 3/100yBadiB,
BIIPOBAKCHHS BapiaTUBHUX (HOPM 3aHATH 1 IEPCOHAII30BaHUX TIporpam) [6, 8].

[Tpu oMy meTomu 1 3acoOM HaBYaHHS MalOTh OOMpATUCS TaKUM YUHOM, 1100
KOXKHMI 3700yBad OCBITH MIr TIposSBUTH cebe 1 cBoi 3miOHOCTI. B mporeci mobopy
3ac001B HaBYaHHS MalOTh OyTH BpaxoBaHi1 BC1 KOMIIOHEHTH 1HJIUBIAYyaIbHOTO JOCBIAY
Ha0yTOro CTyIEHTaMH, a caMme: KOTHITUBHUN (3HAHHA), OmepariiiHuii (crocoou
BUKOHAHHS J[iii), aKcCioJOriyHUM (YCTaHOBKH, IIIHHOCTi) HAOyTOTO CTYJIEHTOM SK
cy0’€eKTOM Ti3HAHHA [ 7].

OcHOBHUM 3aco00M cHCTEMHU (PI3MYHOTO BUXOBAHHS 3aKjajay BHUILOI OCBITH €
¢13u4HI BOpaBU fAKI COPSIMOBAaHI Ha BCEOIYHUN (PI3MYHUN PO3BUTOK OCOOMCTOCTI,
3MIITHEHHSI 3/10POB'S CTYAEHTIB, ()OPMYBaHHS PYXOBHUX YMiHb 1 HaBMYOK, a TAKOX
MIATOTOBKY /10 MailOyTHHOT MpodeCciifHOT JisITbHOCTI.

BukonanHs (13M4HUX BIpaB 3IIHCHIOETHCS B MeXax JAaHOTO MIAXOAY SIK CyTO
IHIUBIAyallbHA JISUIBHICTH OKpPEMOro 3100yBada OCBITH, fKa  CIpsSMOBaHa Ha
PO3IIMPEHHSI XHBOTO PYXOBOTO JOCBITY, BCEOIYHWUN TApMOHIWHUN PO3BUTOK,
(dhopMyBaHHSI YCBIIOMJICHOI TOTPEOH y 3I0POBOMY CTIIOCOO1 KHUTTSL.

Y KOHTEKCTI 1pOTO miAXoAy (i3WyHE BUXOBAHHA PO3IVISIAAETHCS  SIK
MEPCOHAJII30BAHUI OCBITHIM TIPOIIEC, OPIEHTOBAHWUN Ha 30aradeHHs pPyXOBOTO

251



PHYSICAL CULTURE AND SPORTS
THE MODERN WORLD AND SCIENTIFIC RESEARCH: CHALLENGES, FORECASTS,
SOLUTIONS

apceHany ocobucTocTi. Moro ronoBHa MeTa — TapMOHiifHMIA (i3UYHMI PO3BHTOK,
BHUXOBaHHSI CTIMKOI MOTHBAIII1 10 3JOPOBOTO CIIOCOOY KUTTS Ta (POPMYBaHHS >KUTTEBO
HEOOX1THUX 1 TpodeciiHO 3HAYyImMUX pyXxoBUX HaBWUYOK. Lleit mporec 6a3yeThcss Ha
CYBOPOMY BpaxyBaHHI ()yHKIIIOHAJIBHOTO CTaHy, PIBHS 30POB'S Ta 1HIUBIAyaJIbHUX
010JIOTTYHUX MOXKJIMBOCTEH KOXKHOTO 37100yBaya OCBITH.

BropoBajmkeHHsT  0COOMCTICHO-OPIEHTOBAHOTO — MIAXOMY 3a0€31eYy€eThCs
JOTPUMAHHSAM HACTYITHUX MPUHIIUIIIB:

- TYMaHICTHYHOI CTIPSMOBAHOCTI (TI€Iaror BHCTYIA€ MAPTHEPOM Yy B3a€EMOIi, a
3100yBay BUIIOI OCBITH € aKTUBHUM Cy0’€KTOM BHXOBAaHHS);

- iHmmBimyamizamii Ta naudepeHmiamii (BpaxyBaHHS CTaHy 3I0pOB'S, pIBHS
(13UYHOI MiITOTOBKH, 1HAUBITyaIbHAX 1HTEPECIB KOKHOTO);

- BapiaTMBHOCTI (HaJaHHS MOXJIMBOCTI OOUpaTH BUAM (Hi3UUHOT aKTUBHOCTI, BUJIU
CIIOPTY, 110 BiAMOBIIalOTh MOTpedaM 3/100yBaya);

- CB1IOMOCTI Ta MOTHBalii ((POpMyBaHHS YCB1IOMJIEHOI HOTPEOH y (Q13KYJIBTYPHO-
03/I0POBYO] JISNIBHOCTI Ta PO3YMIHHSI 3[I0POB'S SIK HAWBUIIO1 I[IHHOCTI);

- misanpHOCTI  ((pi3MyHA KyJIbTypa OCOOMCTOCTI (OPMY€EThCA JIMILE Yepe3
6e3nocepenHio (13KyIbTYPHO-03/I0pPOBUY AiISUIHHICTS);

- pedrekcii Ta caMOOIIIHKY (aHaJli3 BIACHUX JOCATHEHB, IPOrPECY Ta PO3yMIHHS
CBOIX MOXKJIMBOCTEH) [3]

Cnin 3a3Ha4uTH, 10 YMOBH BOEHHOTO CTaHy BIUIMHYJIM Ha BCl CKJIAJ0BI1 BHIIOT
OCBITH. 3a3Ha4Y€H1 3MIHU TOPKHYJIUCSA 1 CUCTEMH (PI3UYHOTO BUXOBAHHS, 3MIHUBIIIH, Y
MepIIy 4epry, ii OCHOBHI 3aBIaHHS.

OCHOBHMMH 3aBJIaHHSIMU ITi€1 CUCTEMU B CYJaCHUX YMOBAX €:

- 3a0e3IeYeHHs] HaJEeKHOTO PIBHSA PYXOBOi aKTUBHOCTI 37100yBadiB B yMOBax
0OMEKEHOro JOCTYIly 10 CHOPTHMBHOI 1H(PACTPYKTypH, BUKOPHUCTAHHS OHJIANH-
maropM Ta JOMAITHIX TPEHYBaHb;

- OBOJIOJIIHHSI HABUYKaMHU 37J0POBOTO CIOCOOY JKUTTA K IHCTPYMEHTY HPOTUAIIT
CTpecy;

- 33JI0BOJICHHS TOTpeOU MalOyTHIX (PaxiBIliB Y aKTUBHOMY BiJIMOYMHKY JIJIsI 3HSATTS
EMOIIIITHOT HAMPYTH Ta MOKPAIICHHS TICUXOEMOIIIITHOTO CTaHy;

- (GopMyBaHHA y THUX, XTO HABUAETHCA Y BHIIUX 3aKJIaJaxX OCBITH, BMIHHS
CaMOCTIHO BUKOPUCTOBYBATH 3ac00U (Hi3UYHOTO BUXOBAHHSA y MOBCIKICHHOMY JKUTTI
JUTISL CaMO-037I0POBJICHHS Ta (hI3WYHOTO BAOCKOHAICHHS;

- 3aJTy4eHHS 0 CHCTEMaTUYHUX 3aHATh (DI3MYHUMH BIpaBamu [5].

CygacHi yMOBH aKTyalli3ylOTh HEOOX1IHICTh TpaHC(opMallii OCBITHBOTO MPOIIECY
3 AUCHUILUTIHU «Di3uyHE BUXOBAHHS», TOJIOBHUM KPUTEPIEM YCHIIIHOCTI MOBHUHEH
CTaTH HE CTIJIbKM HOPMATUBHUU pe3ysbTaT, CKUIbKU (hOpMYBaHHS y 3100yBaviB OCBITH
CTIMKOI 3BUYKHM JO ONTUMAIbHOI (PI3MYHOT AKTUBHOCTI, A0 JOTPUMAHHS HOPM
3I0pOBOTO CcHocoOy JKUTTA Ta BMIHHS CaMOCTIMHO J0atd Mpo CBO€ (i3uyHE 1
MEHTAJIbHE 3/I0POB's.

Jlnst mocsTHEHHS 11i€1 METHM BUKJIAJadaM HEOOXITHO BIPOBAKYyBaTH HOBITHI
MeJaroriydl  TEXHOJOrIi, 3MINIyI0uMd akKIeHT 3 aKaJeMIYHOTO OI[IHIOBAaHHS Ha
0COOHCTICHO-OPIEHTOBAHI TEXHOJIOT11 Ta MOTHBAILIIIO.

OCHOBHUMH IHCTPYMEHTAMHU JIJIS IOTO CTAOTh:
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- THyYKE BUKOPHCTaHHS IU(GPOBHUX IHCTPYMEHTIB: 3aCTOCYBaHHS MOOUIBHHUX
JOIATKIB JJI TPEKIHTY aKTUBHOCTI, IEPEXi/1 B1Jl CTAHIAPTHUX OHJIAMH-TPAHCIIALIN 10
3aIuCy IHTEPAKTUBHUX BIJIEO YPOKIB, SIK1 CTYJICHT MOYK€ BUKOHATH y 3pyUHUM J1J1s ceOe
qac;

- TMepcoHai3allisg TPEeHYBaJbHUX MpOTrpaM: CKJIaJaHHSA  I1HIUBIIyaJbHHUX
KOMIIJIEKCIB BIPAB 3 ypaxyBaHHSM HAsBHOTO y CTYJEHTAa CIHOPTHUBHOIO 1HBEHTApIO,
piBHS Horo (Pi3UYHOI MIATOTOBICHOCTI Ta 0€3MEeKOBOT CUTYaIlli B peTrioHi;

- OCBITHIM Ta TICHXOJIOTIYHMN CYIPOBIJ: TMPOBEACHHS OHJIANMH-OECiM II0J0
YOpPaBIiHHSA CTPECOM, TEXHIK camMOMacaxy, ANXajdbHOI TIMHACTHKH Ta OCHOB
MPaBUJILHOTO Xap4yyBaHHS, IO JIO3BOJISIE CTYJCHTAM CaMOCTIMHO KOPWUTYBATH CBIN
CTaH y Mepiou MiIBUICHOTO HABAHTAKEHHS a00 OJIeKayTiB.

BucnoBkn. OT1xe, 3aBIIKH OCOOMCTICHO-OPIEHTOBAHOMY MIIXOy, AUCIUILIIHA
«®i3uyne BuxoBaHHs» y 3BO TpaHcopmyeThCs: 3 (HOPMAIBHOIO MPHUMYCOBOTO
IpeMETa BOHA MEPETBOPIOETHCSA HA THCTPYMEHT (POPMYBAHHS >KUTTEBO HEOOX1AHOI
koMmrieTeHTHOCTI. CdopMoBaHi MiJ 4Yac 3aHATh 3BHUYKH CTAlOTh OCHOBOKO LIS
e(eKTUBHOT aJlanTallii 10 BUKJIUKIB ChOTOJICHHS, TIIATPUMKN TApHOTO CaMOTIOYYTTs Ta
po¢eciitHOTO JOBTOJITTS.
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HCUXOJIOI'TYHI MEXAHI3MH ®OPMYBAHHA
MNOJITUYHOI JOBIPU MOJIOAI B YMOBAX
HUADPPOBOI'O CYCHIVIBCTBA

AxMmertoBa JIigisn
'O «Arenmisa «['yaBim»

KyJaieBa KaTtepuna
cTapIIui BUKiIaaad kadeapy CyCriibHO-T'yMaHITapHOI MIATOTOBKH, IICKUXOJIOTII Ta
comianbHOi poOoTH. XKutomupcekuit iHCTUTYT [IpAT «BH3 «MAVYID»

Kuaimuyk BikTopis
3100yBau nepuioro (6akaaaBpChKOIr0) PiBHS BUILOT OCBITH,
Kuromupcwkuii iHCTUTYT [IpAT « BH3 « MAVYII»»

CrpiMka TpaHchopmallisi CyCHiJIbHUX BIJIHOCUH POOUTH MPOOJIEMY MOMITHYHOI
JIOBIPH CEpell MOJIOAOTO IMOKOJIHHSA HAJ3BUYaHO TOCTPOIO B YMOBaX Cy4acHOTO
uudpoBoro cepenouma. Came MOJOIb BHUCTYMA€ KIIOUOBUM  CYO'€KTOM
JEp’KaBOTBOPEHHSI, MPOTE 1i TpOMaJsHCbKa MO3MUIS ChOTOIHI (POPMYy€ETHCS MiA
0e3mocepeHiM BIUIMBOM COLIIAJIbHUX Mepexk, Telegram-kaHamiB Ta anbTepHaTUBHUX
Mezia. Bucokuil piBeHb MaHIMyJIALI#M, TOWKpPEHHS Ae3iHpopMalii Ta iHGopMaLiitHIX
OyNb0aIlIoK y KiOepIpoCTOPi CTBOPIOKOTH HOB1 BUKJIUKH JJIS IETITUMHOCTI MO TUYHUX
IHCTUTYTIB. Y 3B'SI3Ky 3 IUM TPAOUIINAHI MIAXOAUM JO BUXOBAHHS TMOJITUHYHOL
CB1JIOMOCTI CTalOTh HEIOCTATHRO €(PEKTUBHUMHU, OCKUIBKH NOTPeOYIOTh aganTalii 10
BIPTYaJIbHO1 peabHOCTI. TOMy KOMIUIEKCHHM aHaji3 MCUXOJIOTTYHUX MEXaHI3MIB, SIKi
BHU3HAYAIOTh BEKTOpP JOBIPM MOJIOAL 10 Biaju, HaOyBae€ BHUCOKOI TEOPETUYHOI Ta
MpaKkTUYHOI 3HAuymiocTi. PO3yMiHHA [HMX TPOLECIB JO3BOJUTH PO3POOUTU JI€BI
MICUXOJIOTO-TIEIAroriyHl  PEeKOMEHAAIT IIOA0 MiJBUIIECHHS PIBHS TPOMAISHCHKOI
BIJIMOBIJIAJILHOCTI Ta KPUTHUYHOTO MUCJEHHS Moyionux rpomaisH. Lle crpusitume
3MIITHEHHIO JIEMOKPAaTUYHUX 1HCTUTYTIB Ta (OPMYBaHHIO CTIAKOTO IMYHITETY
CYCIUIBCTBA 10 1HQOpMALIITHUIA

Mera pocaigkenHsi: TeopeTMUHO OOIPYHTYBaTH Ta BHSIBUTH IICHMXOJIOT1YHI
MexaHi3Mu (opMyBaHHS TOJNITUYHOI JIOBIPM MOJIOAI B YMOBax TpaHc@opmalii
Cy4acHOro nudpoBOTo CyCHiILCTBA.

O00’ext pocaimxennsi: [Iporiec  coIiagbHO-TICUXOJOTIYHOTO  CTAaHOBJICHHS
MOJIITUYHOT CBIIOMOCTI Ta JJOBIPU OCOOUCTOCTI.

Ipeamer npociimkeHHsi: IIcuxonoriuHi YMHHUKH, MEJia-BIUIMBH Ta KOTHITHBHI
MEXaHI3MH, 110 3yMOBIIIOIOTH ()OPMYBaHHS TOJITUYHOI JOBIPH YKPaTHCHKOT MOJIO/1 B
yMOBax U(PPOBUX KOMYHIKALIH.
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3aBIaHHA J0CJiKEHHS:

1. [IpoBecTu TEOpPETHUUHMI aHaJi3 HAYKOBUX MIJXOAIB 0 BU3HAYEHHS CYTHOCTI
«TOJIITUYHOI JOBIPW» B KOHTEKCT1 BIUIUBY CydacHOro nugppoBoro iHdopMaIiiiHoro
IPOCTODY.

2. BuzHauuTH KII0YOB1 TICUXOJIOTTYHI Oap'epy Ta IeTEpMIHAHTH, 110 BIUIMBAIOThH HA
CIIPUHHSTTSI MOJIOUMH JIFOIbMHU TOJIITUYHUX 1HCTUTYTIB Ta JiAEPiB.

3. Hocmigutu cnenudiky (QyHKIIOHYBaHHS MeXaHi3MiB Ji0Bipu (ab0 HEIOBipH)
MOJIOJII Ta PO3POOMTH PEKOMEHJAIlll IIOAO0 PO3BUTKY MEAIarpaMOTHOCTI SIK
THCTPYMEHTY KPUTUYHOTO CHPUUHATTS MOMITHYHOI 1HPOpMAIIii.

1. TeopernuHumii aHa i3 HAYKOBHUX IMiIXOAiB /J0 BH3HAYEHHHA CYTHOCTI
«HNOJITUYHOI  JAOBipH» B  KOHTEKCTIi BIUIMBY Cy4yacHOro uupoBoro
iHpopMaLiHHOTO MPOCTOPY.

VY cydacHiil coliajibHIM Ta TOJITUYHIN MICUXOJIOTIT KaTEeropish «IOoJITUYHA JOBIPa»
pPO3IISAAETHCS SIK OAaraTOBUMIPHUN KOHCTPYKT, IO B1I0Opakae BIpY TpOMAIsSH Y
KOMIIETEHTHICTh, YECHICTh Ta MPO30PICTh BIAAHUX I1HCTUTYTIB [1, 2]. IHO3emHi
JOCHIIHUKK  BU3HAYAIOTh  MOJITUYHY JIOBIpPY SIK  3alOpyKy  CTaOUIBHOCTI
JIEMOKPATUYHUX CUCTEM, IO 0a3yeThCsl HA OIIHII TPOMAJITHAMU CIPABEIJIUBOCTI TN
MOJIITUYHUX TPEACTAaBHUKIB [3]. YV KIacMYHHUX TMparsx BKa3yeThCs, IO JOBIpa €
HEOOX1/IHOIO YMOBOIO ISl MiHIMI3aIlli COLIaJIbHOI HEBU3HAYEHOCTI Ta MIATPUMKH
IHCTUTYIIMHOT JleriTUMHOCTI [4]. OmHak B yMoOBax Iiepexoay /0 IHU(pPOBOro
CYCITUJIbCTBA TApauTMa COPUHHSITTS BIaJH CYTTEBO 3MIHIOETHLCS ITiJT BIUTABOM HOBHX
Memia [5, 6]. Lleir 3cyB BUMarae MepeoOCMHCIICHHS TPAJUIIAHUX TCUXOJIOTTYHUX
MiIX0A1B 10 (PeHOMEHY JOBIPU B KOHTEKCTI KideprpocTopy [7].

VYKpaiHChbK1 HAyKOBIII TAKOK HArOJIONIYIOTh Ha TpaHc(hopMallii JOBIpH, aHATI3y0UU
il Kpi3b Npu3My cydacHux iHpopmauiiiHux Tpanchopmariii [8, 9, 15]. 3okpema,
M1JIKPECITIOETHCS, 110 CYCMUIBHO-MONIITUYHA JOBIpa B YKpaiHi PopMy€eThCsI 111 TUCKOM
aKTyaJbHUX COI[lAJIbHUX HApPATHUBIB, KOJEKTUBHOI MaM'sITi Ta 1CTOPUYHOTO JOCBIIY.
3MI Ta iHTepHET-TEXHOJOTIi CTaIN KIIFOYOBUMHU THCTPYMEHTAMHU, SIKi O€3M0CcepeaHbo
penaryioTh cTaBieHHs cycnuiberBa 0 Biaau [10]. Cydachi peanii AUKTYIOTh HOBI
nmpaBuja TpH, JI€ MIDKOCOOMCTICHA B3a€EMOJIS TMEPEIUNTAEThCS 3 BIPTyalbHOIO,
BIUTMBAIOYN HA 3arajibHUN PIBEHB JOBIPU 10 MOJITUKYMY. Y 1IbOMY KOHTEKCTI (OKYC
JOCJIIJPKEHDb 3MIITY€E€ThCSI Ha BUBYCHHS TOTO, K came IU(POBI KaHATU KOMYHIKaIlii
3aMIHIOIOTH TPAUIIIAHI AaBTOPUTETHU TTOJITUYHUX JI1JIEPiB.

Oco0nuBe Miclle B Cy4acHMX HAyKOBUX AMCKYCISIX MOCIJA€ MpoOieMa BIUIMBY
urdpoBoro npocTopy Ha GopMyBaHHS MOJITUYHUX OLIHOK ceped Moiozl. [lcuxonoru
BI/I3HAUAIOTh, W10 1U(POBI TUIATGOPMH CTalM TOJOBHUM MaWJAHYMKOM JJis
OOrOBOpPEHHSI CYyCHUIBHMX MNHTaHb Ta (OpMYyBaHHS TPOMAJSHCHKOI IMO3MIII].
[ndopmarniitna gieTa, OpiEHTOBaHAa Ha pO3Bard B MEPEXi, YacTO AacCOLIIOETHCA 3
MOJIITUYHUM BIJUYKEHHSIM Ta 3HMXKEHHSIM PiBHA AOBIpHU A0 1HCTUTYuUid. HaromicTe
CBIIOME BHUKOPUCTaHHA IMGPOBUX Memia JId TOMyKy iHGopMaiii Moxe
MIATPUMYBATU «CHPUSTIAUBUNA UKD 3pOCTAHHS JOBIPU M0 MOMTHKHU. JloChmigHUKN
3BEpTAIOTh yBary Ha Te, 10 iHpOpMaIliiHe CEPEeOBHUIIE IHTEPHETY YacTO CTBOPIOE
«Oynp0Oamku GuUIBTPIB», K1 MOCHIIOIOTH CKENTUIIU3M MO0 TPAAUIIIHHUX BIaJHUX
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cTpykTyp. Lli BHCHOBKM MIATBEPIKYIOTHCS PSIOM aKTyadbHUX MIDKHAPOIHHUX
HayKoOBHX mociimkens [11, 12, 13].

Excriepty akieHTYIOTh yBary Ha TOABIHHOMY eQeKTi BIUIMBY ITM(POBUX
KOMYHIKAIllil Ha TOJITUYHY JOBIPY MOJOIUX JtoAeH. 3 oHOTO OOKY, BUTbHI ITU(POBI
OpPOCTOPH MOXYTh CTaBaTH Iutaropmamu JUisi BUpaKeHHS (yHIaMEHTaIbHOI
HEJOBIpU JO JIEMOKpaTii Ta TOMMPEHHS MaHInyasauid. 3 1Hmoro OOKYy,
JEIEHTpali30BaHa MepeXeBa AaKTUBHICTh 37aTHa CTUMYJIIOBaTH HOBI  (opmu
MOJITUYHOT MOOUTI3aMii, M0 Ba)XJMBO JUIsI MOJOAI. Y Tpalsx €BpPOMEHCHKUX
JOCIITHUKIB TAaKOX BKA3yE€ThCA HA 3HAUHY 3aJICKHICTH PIBHS JTOBIPH BiJl COLIAIBHO-
E€KOHOMIUHUX PEXHUMIB TPOMAJISHCTBA, B IKMX MOJIOJb BCTYIIA€ y TOPOCIE KUTTS [12,
13, 14]. Lle noBoauTh, 1110 PeHOMEH AOBIpU B HU(POBY €MOXY 3aJCKUThH HE JIHIIIE BiJ|
XapaKTePUCTUK caMUX Mefia, a ¥ BiJ DNIMOMHHUX TCUXOJIOTIYHUX Ta COILaJIbHUX
noTped MOJIOA0I OCOOUCTOCTI. Y3arajlbHEHHs IIUX MiAXOAIB (OpPMYy€E€ METOAOIOTTUHY
0a3y s MOJAJBIIOrO aHaji3y TOro, SIK caMe LU(POBI MEXaHI3MH NEPETBOPIOIOTH
MOJIITUYHY HEJIOBIPY MOJIOJI1 HA JII€BY TPOMAJITHCHKY y4acTh.

2. KurouoBi mcuxoJioriydi 0ap'epm Ta JeTepMiHAHTH, 10 BILUIMBAKOTH HA
CIIPUAHATTS MOJIOAUMH JIIOAbMHU MOJITHYHUX iIHCTUTYTIB TAa Jiaepis.

VY cyuyacHux ymoBax 1udpoBizailii CycniibcTBa mpoiec GopMyBaHHS MOTITUIHOI
JIOBIPH MOJIOJII CYMPOBOIKYETHCSI 3HAYHOIO KUTBKICTIO MCUXOJIOTIYHUX Oap’epiB, sKi
YCKJIAQJHIOIOTh TO3UTUBHE CIIPUMHATTS MOMITHYHUX 1HCTUTYTIB Ta JijaepiB. OIHUM 13
KJIFOYOBUX UYMHHHKIB BHUCTYIAa€ HENOBIpa A0 O(DIMIMHMX [Kepen iHopmalii, 1o
dbopMyeTbCs MIJ  BIUIMBOM 1H(QOPMALIMHOI MEPEHACHYEHOCTI Ta MOCTIMHOI
KOHKYPEHLIIi MK aJbTepHaTUBHUMH HapaTUBaMu. MoOJIOA1 JIOAM YacTO CIPUIMAIOTh
MOJIITUYHY KOMYHIKAIIIO SIK MaHIMYJIATUBHY, IO 3HIKYE PIBEHb 1IXHBOI TOTOBHOCTI J0
B3a€EMOJIi 3 BIAQAHUMHU CTpyKTypaMu. llommpenHs (elKkoBUX MOBIIOMIIEHD,
ne3iHgopManli Ta MOJITUYHOTO TOMYNI3MYy MOCHJIIOE TICMXOJIOTIYHE BIIUYTTA
HEBHM3HAUEHOCTI Ta HecTabuIbHOCTI [15, 16, 17]. ¥V pe3ynbrati popMyeTHCS CKENTHUHE
CTaBJICHHS J0 IHCTUTYTIB JAEP>KaBU Ta CyMHIBU LIOJI0 MIUPOCTI MOJITUYHHX JI1IEPIB.

BaxxnuBuM TICUXOJIOTTYHUM Oap’€poM TaKOXK € TIONITUYHE BIAYYKCHHSI, SKE
MPOSBIIAETLCS Yy BIAUYTTI O€3CWIUIA MOJIONI BIUIMBATH Ha CyCHIJIBHO-TIOJIITHYHI
npoiiecu. Moozl rpoMajisiHA HEPIJKO MEePEKOHaHI, 110 IXHs TyMKa HE Ma€ peajgbHOTo
3HAYEHHS JIJISl YXBAJCHHS TMOJITUYHUX pilleHb. Taka ycTaHOBKa (hOpPMy€ HHU3BKHIA
pPIBEHb TPOMAJSTHCHKOT aKTMBHOCTI Ta 3HUKYE MOTHBAIlIO JI0 Y4acTi y BUOOpax,
IPOMAJICHKUX 1HIIIATUBAX YU MOJITUYHUX AUCKYCIX. JlOCTIAHUKY HATOJOUTYIOTh, 110
BIIUYTTS JAMCTAHII MDK BJIaJOK0 Ta MOJIOAAIO TOCHIIIOETHCS 4Yepe3 HEIO0CTaTHIO
MPEICTABICHICTh MOJIOAUX JIIOAEH y MOMITUYHHUX CTPYKTypax. Y MCHUXOJOTTYHOMY
BUMIpl 1€ CHOpUsiE PO3BUTKY amarii, COLIAJIBHOTO IHMHI3MY Ta €MOIIIHOIo
MUCTAHIIIOBAHHS B1JI MOJITHKH.

CyTTeBUIl BIUIMB Ha CIPUUHATTA MOJITUYHUX JIJEPIB Ma€ pIBEHb COLIAIBHOT
TPUBOXKHOCTI Ta EMOIIIITHOT HATIPYTH, XapaKTEPHHM I MOJIOJIOTO TIOKOJIIHHS B YMOBaX
KPU30BUX CYCIUIBHUX TpaHcopMallii. BiliHu, ekoHOMIYHA HECTAOUTbHICTD, TAHEMIi
Ta 1H(opMmariiiHi KOH(IIKTH MIACKUIIOTh MOTpeOy Momomi y Oesmeri Ta
MPOrHO30BAaHOCTI. 3a TaKMX YMOB MOJIOAl JIIOAM CXWJIbHI OIIIHIOBATH TOJITUYHHUX
JifepiB HE JuIie 4epe3 ixHiI mpodeciiiHi KOMIETEHTHOCTI, a ¥ 4epe3 3[aTHICTb
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3a0€e3MeYUTH TICUXOJIOTIYHE BIAUYTTA cTabuibHOCTI. BomHouac BHCOKHII piBEHb
CYCHUJIbHOT TPUBOTH MOXKE CIIPUSTH paJuKaizallli MoJITHYHUX TOTISAAIB a00 MOIIYKY
«CHJIBHOTO JIiJIepay, 37aTHOTO MIBUIKO BUPINIYBATU CKJIaaHI npobnemu. Lle cTBoproe
PU3UKHA  IMJABUIIEHOI BPa3JIMBOCTI MOJOAI JI0 MAaHIMYJISTUBHUX TEXHOJOTIN
MOJIITUYHOTO BILIUBY.

OxpeMy posb y (QopMyBaHHI TMOJITUYHOI JOBIpU BIIITPAaIOTh KOTHITUBHI
0COOJMBOCTI COPUUHATTA 1HGOpMaIi y HUGPOBOMY CEpPEIOBUIINI. AJITOPUTMH
COLIaIbHUX Mepex (OpMYIOTh TMEpCOHANI30BaH1 1H(OPMAIIAHI CTPIUKH, SIKi
MIICHUITIOITh  €eKT «iHpOopMaIliiHUX OyIb0amok». YHACTIOK IIbOTO MOJIOI
KOPHUCTYBadl 4acTilie B3a€EMOJIIOTh 13 KOHTEHTOM, IO MiATBEPIXKYE BXKE CPOPMOBaHI
NEPEeKOHAHHs, YHUKAIOYM aJbTePHATUBHUX TOYOK 30py. Taka CeleKTUBHICTD
COPUMHATTS CHpUS€ MOJSIpU3alli MOJITUYHUX OLIHOK Ta 3MEHIIy€ 3JaTHICTH J10
KPUTUYHOIO aHaNi3y MoMTH4YHOI 1H(opmarii. Ilcuxonoriyno ne mnpu3BOAUTH [0
MOCUJIEHHSI €MOLIMHOI pPEaKTUBHOCTI Ta 3HW)KEHHS PIBHA TOJEPAHTHOCTI [0
MOJIITUYHUX OIOHEHTIB.

Cepen KITIOYOBUX JIETEPMIHAHT MOJITUYHOI IOBIPU MOJIO/II BaXKJIMBE MICIIE 3aiiMae
PIBEHb MOJITUYHOI KyJIBTYPH Ta TPOMaISIHCHKOI corriamizaiii. CiM’s, OCBITHI 3aKJIajIH,
MejIia Ta corfiaibHe OTOYCHHS (POPMYIOTH 0a30B1 YSIBICHHS PO MOJITUYHY CUCTEMY Ta
pOJb AEpKaBU Y JKUTTI CyCHLIbCTBA. SIKIIO MOJOAb OTPUMY€E MO3UTUBHUN JOCBIA
B3a€EMOJIIT 3 JIEpKABHUMU 1HCTUTYIISIMU, PIBEHb JOBIPU JO MOJITHYHUX CTPYKTYP
3a3BUYai 3pocrae. HaromMicTh HEraTUBHUI COLIAIIBHUNA TOCBIJI, KOPYHIIHI TPAKTUKH
Yy HECHPABEIJIUBICTb MOXKYTh 3aKpIIUIIOBAaTH CTIMKI YCTAaHOBKM HENOBIpU. Takum
YUHOM, TMOJITHYHA JIOBIpa (DOPMYEThCA SIK PE3yJbTaT MOE€JHAHHS 1HJMBIAYaJIbHOTO
MICUXOJIOTTYHOTO JTOCBIAY Ta MIUPUIUX COLIOKYJIBTYPHUX YMOB.

BaxnuBoro JETEPMIHAHTOIO TAKOK BUCTYIMA€E PIBEHb MEA1arpaMOTHOCTI MOJIOAMX
Jmofei. 31aTHICTh KPUTUYHO OLIHIOBaTH 1H(QOpPMAIil0, PO3PI3HATH JOCTOBIPHI
JDKepella Ta aHami3yBaTH TOJMITHYHUN KOHTEHT O€3MOCepeHbO BIUIMBAE Ha
(dhopMyBaHHSI PAIIOHAILHOTO CTABJIEHHS /10 MOJMITHYHUX 1HCTUTYTIB. HU3bKUM piBEHb
Me1arpaMOTHOCTI MiJIBUIILYE€ PU3UK MAHITYISTUBHOTO BIUIMBY Ta CIPUSIE TIOMIUPEHHIO
HEZOBIpH Yepe3 eMoIliitHo 3abapBieHi iHdopmalriitHi kammnanii. HatoMicts po3BuHeHe
KPUTUYHE MUCJICHHS JIO3BOJISIE MOJIOJI OUIBIII YCBIJIOMJICHO OIIIHIOBATU JISUTbHICTD
BJIQJIM Ta TIOJITUYHUX JIIEPIB. Y CydacHUX YMOBAxX MeIiarpaMOTHICTh JieJajll qacTime
PO3MIIAIAETHCS SIK BAXKJIMBUN MCUXOJOTIYHUM pecypc MIATPUMAHHS JEMOKPaTUYHOI
MOJIITUYHOT KyJIBTYpH.

3 iHmoro OOKy, AClEeHTpalli30BaHa MEpeXeBa aKTUBHICTh 3/laTHA CTUMYJIFOBATH
HOBI (OpPMH MOJITHYHOI MOOUTI3AIl MOJOAl Ta PO3IIMPIOBATA MOMKJIMBOCTI i
rpomMaasHChKoi yyacti. ColialibHi Mepexi CTBOPIOIOTh YMOBU JJISI HIBHUJKOTO
00’ eIHaHHS JIO/IE HABKOJIO CYyCHIIBHO BAKIMBHUX MPOOJIEM Ta CHPHUSIOTH PO3BUTKY
rOpU30HTaNbHUX (opM KOMyHiKalii. YdacTh y HU(POBUX CHUIBHOTaX JI03BOJISIE
MOJIOJIMM JIFOISIM Bi4yBaTH BJIACHY MPUUYETHICTD /IO CYCIUIBHUX MTPOIIECIB Ta MOCHITIOE
iXHIO colianbHy cy0’eKTHICTh. BogHOUaC €BponeiichKi JOCTITHUKHA HATOJIOUTYOTh, L0
pPIBEHb TMOJITHYHOI JOBIpM MOJIONI 3HAYHOIO MIPOI0 3aJCKHUTh BiJ COIIABHO-
E€KOHOMIYHUX PEKUMIB TPOMAJISTHCTBA, B SIKMX MOJIOJIE TTOKOIIHHS BXOAUTH y 1OPOCIIe
KUTTA. CaMe TOMY TICHXOJIOTIUHE CIPUHHATTA MOJITHYHUX IHCTUTYTIB HEOOX1THO
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aHaTI3yBaTH Yy B3a€EMO3B’SI3KYy 3 CKOHOMIYHOIO CTallIBHICTIO, COIlaJbHUMU
rapaHTIsIMU Ta SIKICTIO IEMOKPAaTUYHUX MPAKTUK Y JAepKaBi.

3. Cnenudika pyHKIiOHYBAHHS MeXaHi3MiB 10BipH (a00 HexoBIpH) MOJIOAI Ta
pexoMeHaaNil MO00 PO3BUTKY MeIiarpaMOTHOCTI SIK IHCTPYMEHTY KPUTHYHOIO
CIIPUMHATTS NOJITHYHOI iHopmanii.

Y cydacHOMy 1M(PPOBOMY CYCHUIBCTBI MeXaHI3MH (OPMYBaHHS IOITHYHOL
JOBIpH MOJION1I HAOyBalOTh CKJIQJHOTO Ta CyIEpeusuBOoro xapakrepy. Joipa 10
MOJITUYHUX 1HCTUTYTIB JIeAalll MEHIIE IPYHTYEThCS Ha TPAaULIAHUX (popmax
aBTOPHUTETY Ta BCe OLIbIlE 3aJEeKUTh BiJl 1HPOPMALIMHOTO CEPENOBUINA, Y SKOMY
nepeOyBae Moyozne MOKOJMiHHSA. Mojoai monu (GopMyIOoTh MOMITUYHI OIHKU ITiJT
BIUTUBOM BEJIMKOI KITBKOCTI  1H(OpMAIIfHMX TMOTOKIB, SIKI YacTO MaloTh
(parMeHTapHU Ta €MOIIAHO 3a0apBICHUN XapakTep. YHACIIJIOK I[bOrO MOJITUYHA
JIOBIpa CTAa€ HECTIMKOIO Ta YyTJIMBOIO JO MAHIMYJISITUBHUX 1HPOPMALIMHUX BILIUBIB.
OcobOmuBoi Barm HaOyBae MpoOJieMa CIIBBIJHOIIEHHS PAalliOHAJIBHOTO aHali3y
MoMTHYHOI 1H(OpMaIli Ta EMOIIMHMX peakiliii, M0 BUHUKAIOTH Yy IU(OPOBOMY
POCTOPI.

MexaHi3m 110Bipy (YHKIIOHY€E Yepe3 MO€THAHHS KOTHITUBHHMX, €MOIINHUX Ta
IMOBEIIHKOBUX KOMIOHEHTIB. KOrHITMBHMI acHEKT IIOB’Si3aHUM 13  OI[IHKOIO
KOMIIETEHTHOCTI Ta €(EKTUBHOCTI TMOJITUYHUX I1HCTUTYTIB, €MOIIAHUNA — 13
MepeKMBaHHAM Oe3IeKH, CTaOlIbHOCTI Ta COIIaIbHOI MIATPUMKH, a TMOBEIIHKOBUI
MPOSABIIAETECS Y TOTOBHOCTI OpaTy ydacTh y MOJITHYHOMY SKUTTI. SIKIIO MOJIONb
COpHiiMae AisUIBHICTh BIAAM SIK MOCIIJOBHY Ta MPO30pY, PIBEHb MOJITUYHOI JOBIpU
3poctae. BogHovac iHGopMaliifHi CKaHaIHl, CyIepeyuInBl 3asiBU MOJITUYHUX JI1JIEPIB
YW BUMAJAKH KOPYIii MIBUAKO PYHHYIOTh MO3WUTHBHE CTABJICHHS 10 JEpP’KaBHUX
CTPYKTyp. TakuM YMHOM, MEXaHI3MHU JOBIpH y IU(PPOBY €MOXYy XapaKTepU3yIOThCA
BHCOKOIO IMHAMIYHICTIO T4 EMOLIIMHOIO BPa3JIUBICTIO.

HenoBipa Mool 10 MOMITUYHUX 1HCTUTYTIB YacTO (POPMYETHCS K PE3yabTar
TPUBAJIOTO BIUIMBY HETATUBHOTO 1H(pOpMaiiitHOro koHTeHTY. CollialibHI MEpexi Ta
udpoBl TUIATGOPMH  AKTUBHO TMONIUPIOIOTH KOH(IIKTHI TOBIJIOMJICHHS, IO
MOCUJIIOIOTh TOYYTTS TPHUBOTH, PO3YapPyBaHHS Ta COIIAIBHOI HECIPaBEIIUBOCTI.
AJTOPUTMH PEKOMEHJIalllii KOHIICHTPYIOTh yBary KOPUCTYBayiB Ha EMOIIIHO
PE30HAHCHOMY KOHTEHTI, 1110 CTIPHUSE MOCHJICHHIO MOJIIpU3allii CyCHiIbHUX MOTJISIIB.
VY pesynerari GopMmyeTbesi EHOMEH «EMOIMHOT HEAOBIPH», KOJW CTABJICHHS [0
MOJIITUYHUX 1HCTUTYTIB 0a3y€ThCs HE CTUIbKM Ha (haKTaX, CKUIbKM Ha Cy0’ €KTMBHUX
NepeKUBaHHAX Ta 1HPOPMaLIMHUX BpakeHHsX. Lle cTBOproe CpUsITINBI YMOBU AJIs
MOIIUPEHHS TOMYJi3MY, KOHCHIPOJIOTIYHOTO MUCJCHHS Ta MAaHIMYISATHBHUX
MOJIITUYHUX TEXHOJIOT1M.

Oco0IMBICTIO MOJIOAIKHOI MOJIITHYHOI CBIIOMOCTI € TAaKOK BUCOKA 3aJIEKHICTD B1J]
TOpPU30HTAIBHOI KOMYHiKalii y nuudpoBoMy cepefoBuili. Moyionb 3HAYHO 4YacTillle
OPIEHTYETHCS HA OLIHKU OJHOJITKIB, OJIoTepiB ab0 JiepiB OHJIANH-CIIIILHOT, HIXK Ha
odimiHi  aepkaBHI JpKkepena. Taka Mojenb KOMYHIKAIil —TMIACHIIOE  POJIb
He(opMaTbHUX aBTOPUTETIB Y (popMyBaHHI MOJMITUYHOI NOBipH. BomgHowac mudpose
CEPENIOBUIIE CTBOPIOE YMOBH JIJIsl IIBUKOTO TIOMIUPEHHS HETIEPEeBIpeHOi 1H(popMaIrii,
sIKa MO>KE€ BIUIMBATH HA MOJITUYHI yCTAHOBKY MOJIOAMX Jitofieit. Uepes e goBipa aenani
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O1JIbIIIE 3aJICKUTD Bl eMOLIHHOT TPUBAOIMBOCTI 1IHPOPMALIIITHOTO TOBITOMIICHHS, a HE
BiJ1 HOTO JJOCTOBIPHOCTI.

Y 1mux yMmoBax pO3BUTOK MEIIarpaMOTHOCTI CTa€ OJHUM 13 KIIIOYOBHUX
IHCTpYMEHTIB (pOpMYBaHHS KPUTHUYHOTO MHUCIICHHS Ta TICHXOJIOTIYHOI CTIMKOCTI
MoJIOAl 10 1H(popMaliHUX MaHImyJsAmii. MeniarpaMoTHICTh Tepeadadae 31aTHICTh
aHaJ3yBaTu Jpkepena iHdopMarllii, BUSBIATH O3HAKH Je3iHdopmarllii Ta OIiHIOBaTH
JOCTOBIPHICTh TMOJITUYHOTO KOHTEHTY. DOpMYBaHHS TaKuX HaBUYOK JI03BOJISE
MOJIOJTUM JIIOASIM OUTBII YCBIOMIICHO CIIPHUIMATH CYCHIJIBHO-MIOMITHYHI MPOLIECH Ta
YHUKATH BIUTUBY MAaHIMYISATUBHUX TeXHOJOTIH. OCOOMMBO BAXKJIMBUM € PO3BUTOK
YMIHHS PO3PI3HATH (paKkTHUHY 1H(OpPMAIIiI0 Ta EMOLIMHO CIPSIMOBaH1 MOBIJOMJICHHS.
Lle crpusie 3HIKEHHIO PIBHS 1HPOPMAIIHOT TPUBOXKHOCTI Ta (GOPMYBAHHIO OLJIBIII
pallOHAIBHOTO CTABJIEHHS J0 MOJITHYHUX 1HCTUTYTIB.

OpHi€ro 3 BaXJIMBUX PEKOMEHAAIIH € IHTErpallisi MEIa0CBITH Y CUCTEMY 3arajibHO1
Ta BUIIOI OCBITH. OCBITHI MPOrpaMu MaroTh OyTH CIIPSMOBaHI HE JIMIIE HA TEXHIYHE
BHUBYEHHs LK(poBUX IuatpopM, a ¥ Ha PO3BUTOK HABHUUOK KPUTHUYHOTO aHAII3Y
NOJIITUYHOI KOMYyHIKamii. Mononp NOBMHHA HABYaTUCS OLIHIOBATH JUKepelna
iH(dopmarlii, mepeBipsaTH (akTh Ta aHATI3yBaTH MOTHBAILIIIO aBTOPIB 1H(GOpMAIIHHIX
MOB1AOMJIEHb. Ba)KJIMBUM KOMIIOHEHTOM MEJ1a0CBITH TAKOXK € (POPMYBAHHS HABUUOK
eMOIIIITHOT caMoperyJsiilii B ymoBax 1H(hopMalliitHoro nepeBantaxkeHus. Lle 103BonuTh
3MEHUIUTH TICUXOJOTIYHUN BIUIMB MAaHINYJASTUBHOTO KOHTEHTY Ta CHPUSITHME
PO3BUTKY BIJINMOBIAIBHOI TPOMaSTHCHKOI MTO3HUIIII.

He MeHII BaXIMBUM HampsiMOM € MIATPUMKA BIAKPUTOI KOMYHIKAIi MIX
Jep>KaBHUMH IHCTUTYLIIMH Ta MOJIOJIIO0. [Ip0o30picTh AisUIBHOCTI BIaAM, JOCTYITHICTD
odiuiiiHo1 1H(PpOpMaIlli Ta BAKOPUCTAHHS CydacHUX HU(poBUX (hopMaTiB KOMYHIKAIi
MOXXYTh CHPHUSTH MIJBHUILEHHIO PIBHS MOJITHYHOI AOBIpU. Monoai mroau OiibIl
MO3UTHUBHO CHPUIMAIOTh MOJITUYHI IHCTUTYTH TOJ1, KOJIM MalOTh MOXKJIMBICTh Oparu
y4acTb y CYCHUIBHOMY Jdiajio31 Ta BiAYyBaTH BJIACHY 3HAUYIIICTh y MOJITUYHUX
npoiiecax. PO3BUTOK 1HTEPAaKTMBHHMX IUIAT(GOPM TPOMAISIHCHKOI Y4YacTi 37aTHUM
MOCUJIUTH BIAYYTTS COIIAIbHOT BKIFOYEHOCTI MOJIOAOTO TIOKOMIHHS. Y pe3ysbrari
MeJlarpaMOTHICTh Ta e(peKTUBHA IM(POBa KOMYHIKAI[IS MOXYTh CTAaTH BaKIMBUMH
YUHHUKaMU (OPMYBaHHS JEMOKPATUYHOI TMOJITHYHOI KyJIbTYypH Ta CTaOUIBHOI
CYCIJIBHOI JOBIPH.

BucHoBKku. Y pe3ynbraTi NPOBEIEHOTO0 TEOPETUYHOTO aHaji3y BCTAHOBJIECHO, IO
MOHATTS «IOJITUYHA JOBIpa» Yy Cy4acHIMd COIlajdbHIA Ta TOJMITUYHIA TCHXOJOTIi
pO3IISAAEThCS SIK OaraTOBUMIpHUN (PeHOMEH, SIKUil (OpMyeThCs Tij BIUIMBOM
KOTHITUBHHUX, €MOIIIHHUX Ta COLIOKYJIBTYPHUX UMHHUKIB. BUsBIEHO, 110 B yMOBax
uudpoBizalli CycniibcTBa TPaAMIIINHI MeXaHi3MU (QOpMyBaHHS JOBIPH 3a3HAIOTH
CYTT€BUX TpaHc(opmMalliii uepe3 akTUBHUI BIIUB COLIAJIbBHUX MEPEX, OHJIaH-Menia
Ta nudpoBux KoMyHikaii. CyyacHuil iHpOpMalIiHUNA TPOCTIP HE JIUIIE PO3LIUPIOE
JOCTYIl MOJOAI JO TOMITHYHOI 1H(oOpMaIli, a W CTBOPIOE HOBI PUBUKHU
MaHINYISITUBHOTO BIUIUBY, Ae3iH(opMalii Ta mojsipu3anii cycnuipHux norsiais. Le
CBITYUTH TMPO HEOOXIAHICTh MEPEOCMHUCICHHS KJIACMYHMX HAYKOBHX MIAXOIB JI0
JOCHIJDKEHHSI TIONITAYHOI JOBIPM B KOHTEKCTI (DYHKIIIOHYBaHHS IHU(PPOBOTO
CYCIIJIbCTBA.
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JlocnipkeHHs TICUXOJIOTTYHUX Oap’€piB Ta JETEPMIHAHT CIIPUUHSTTS MOTITHYHUX
THCTUTYTIB MOJIOA/IIO JO3BOJUJIO BU3HAYUTH, 110 KJIIFOUOBUMHU YMHHUKAMH HEAOBIpU
BUCTYIIAIOTh TMOJITHYHE BIAUYXEHHS, 1HGOpMAIlIiHE NEpPeBaHTAKCHHS, EMOIlIiHA
HeCTaOUIBHICTh Ta HU3bKUI PIBEHb BIEBHEHOCTI Y 37aTHOCTI BIUTMBATH HA MOJIITUYHI
npouecu. 3HaAYHUN BIUIMB Ha (OPMYBaHHS MOJITUYHUX OIIHOK MaloTh COIlajbHI
Mepexi, aJTOPUTMU MEPCOHAI3allli KOHTEHTY Ta TOPU30HTaJbHI dhopmu 1u(poBoi
KOMYHiKallii. BcTaHOBI€HO, 1T0 MOJIO/I JIFOAW CXUJIbHI OPIEHTYBATHCS Ha €MOIINHO
npuBaOnMBi 1H(OPMAIlIHI TOBITOMIICHHS Ta HeopManbHi Jxepena iHbopMariii, 1o
MOCHIIIOE PU3UKH MaHIMYJIATUBHOTO BIUIMBY. BomHOUac piBeHb MOMITUYHOI KYIBTYPH,
IPOMAaJITHCHKOT coliamizalii Ta TO3UTUBHMMA JOCBIJ B3aeMOAll 3 Jep:KaBHUMU
THCTUTYIISIMU 3[aTHI COpUATH (OPMYBAHHIO OUTBIT CTa0IHHOI OTITHYHOT TOBIPH.

VY mpoueci pochimkeHHa cnenu@iki (QyHKLIIOHYBaHHS MEXaHI3MIB JIOBIpU Ta
HEJOBIPM MOJIO/I BCTAHOBJIEHO, IO MOJITUYHA JIOBipa y HUPPOBOMY CEpEIOBUIII
XapaKTEePU3YETHCS BUCOKOIO JMHAMIYHICTIO, €MOIIIHHOIO 3aJI€KHICTIO Ta YyTJIMBICTIO
70 iHQOpMAaIIHHUX BIUIMBIB. 3’sICOBAHO, 10 HU(POBI MIATHOPMU MOXKYTh OJTHOYACHO
BUCTYIIATH SIK THCTPYMEHTOM JIEMOKPATUYHOI MOO1TI3a11ii MOJIO/I1, TaK 1 CEPEAOBUIIEM
MOIMPEHHs Je3iHdopmMalii Ta TOMITHYHOI MaHImysamii. Y 3B’S3Ky 3 IUM
OOI'PYHTOBAHO BAKJIMBICTh PO3BUTKY MENIarpaMOTHOCTI SIK OJHOTO 3 KIIFOUOBHX
3aco0iB (pOpMyBaHHS KPUTHUYHOTO MHCJICHHS Ta TICHUXOJOTIYHOI CTIMKOCTI MOJIOIOTO
MOKOJIIHHA. 3alporOHOBAHO MOCUJIEHHS MEI1a0CBITU y CUCTEMI 3arajibHOl Ta BUIIOI
OCBITH, PO3BUTOK HABUYOK MEPEBIPKHU 1H(POpMAIIli, KPUTUYHOTO aHAII3Y MOJTITHYHOTO
KOHTEHTY Ta MIATPUMKY BIAKPUTOI IU(POBOI KOMYHIKALIT MK AEP>KaBOO i MOJIOJIIO.
Peanizaiiiss Takux 3axofiB CHpUsATAME (POPMYBAHHIO BIANOBIAAIBHOI TPOMAISHCHKOI
MO3MLii, 3MILHEHHIO JE€MOKPATHUYHO! MOJITUYHOI KYIbTypHU Ta MIJBHUILEHHIO PIBHSA
CYCIUJIBHOI JOBIPH.
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OCOBJIMBOCTI TIPOSIBY AOEKTUBHUX CUHAPOMIB
Y JITEN 13 PO3JTAJAMU AYTUCTUYHOTI'O CIIEKTPA

Ko3ayok Anacracis CepriiBHa
3100yBay BUIIIOi OCBITH
BHII3 «/IHInpOoBChKUI T'yMaHITApHUNA YHIBEPCUTET

Cuipina Ipuna /ImutpiBHa
HAYKOBHH KEPiBHUK, TOKTOP MEIUIHUX HaYK, Mpodecop
BHII3 «/IHinpoBChKUI T'yMaHITApHUN YHIBEPCUTET

Posmagu aytuctuuynoro cnektpa (PAC) € oapniero 3 HalmommpeHinmx
HEHWPOPO3BUTKOBUX Kareropid cepen maitel. Taki AiTM MaroTh CXWIBHICTH O
CTEPEOTUITHOT TOBEIHKH, TMOPYLIEHHS KOMYHIKAIii Ta TPYOHOIIl Yy COIlajdbHINA
B3aemMo/1i. YacTo Taki NOpYyLIEHHS NOEIHYIOTHCA 3 IHIIMMH MICUXIYHUMHU PO3JIaJaMHu.
Lle MoxxyTh OyTH a)€KTUBHI CHHAPOMHM, HAITPUKJIIA, JEIPECIIO Ta TPUBOTY.

AKTyaJbHICTh MOB’s3aHa 13 (PAKTOM YCKJIAJHEHHS a(EeKTHBHUMHU pO3JIaJaMH
MpolLieCy afanTarlii Ta HaB4aHHSA. AQEKTUBHI pO3JaJl TAKOX ICTOTHO BILIMBAIOTh Ha
3arajibHy SIKiCThb XUTTS AiTed 3 PAC. AHaii3 Ta oIliHKa KJIIIHIYHUX Ta MCUXOJIOTTYHUX
0COOJIMBOCTEM TaKHUX PO3JIAAIB JIO3BOJSAE MMOKPAIIUTH HAyKOBE PO3YMIHHS LI€i
poOJIeMH Ta CIpHs€e PO3POOIT TIEBUX METOAIB IICUXOKOPEKIIIi Ta MIATPUMKH POJIHH,
YUi JITH MAOTh PO3JIaj] Ay TACTHYHOTO crekTpy.[1, c. 15]

Mu Bxxe 3HaeMO, 1110 aheKTUBHI CUHAPOMH HTUPOKO MoIIMpeHi cepen aiteit i3 PAC.
Hanpuknan, meraanani3, nposenenuii C.B. Baiitom Ta iioro koseramu, BUSIBUB, 1110
Jienpecist y Takux Jitei 3ycrpivaeThes 10 30% BumaakiB, a OT TPUBOXKHI PO3JIaan
csaratoth 10 40% [1, c. 15]. V cBoto uepry, gocmimkerass Opannuckyd BaH CTIHCENb
MIKPECITIOE B3a€MO3B’ 30K M1k TPUBOTOIO 1 Jieripecieto y aiteit 3 PAC [5, c. §].

M.O. Ma3zypek 3a3Hayae, 010 ACNpecis y LUX AITed 4acTO MPOSIBISETHCS Yepes
MIJBUILEHY JAPaTIBIUBICTh, MOPYIIEHHS PEXKUMY CHY YW aleTUTy Ta COUIaJIbHE
JMCTAHIIIIOBaHHS, a HE Yepe3 TUIIOBI CUMIITOMHU JIeTipecuBHOrO crany [3, c. 10]. C.O.
Ma3eBcbkHil Ta CHIBaBTOPU AKIEHTYIOTh yBary Ha poJii aJeKCUTUMIi Ta €MOLIHOI
JTUCPETyJsLii SK KIO40BHX (DakTopiB (hOpMyBaHHS Takux nopyuess [ 1, c. 18].

3a manumu C. ['ao Ta Horo Kojer, NMpoOsiBU JENpecii y TakuX IIT€Hd CyTTEBO
3aroCTPIOIOTH COIllaJIbHA 130JIAIII T4 HU3BKUW PIBEHb COIIANbHUX HaBUYOK. lle
CBITYUTH MPO BAXKIUBICTH IIIECIIPSIMOBAHUX BTPYyYaHb CIICIIAIICTIB HAa paHHIX eTamax
1 comiajgpbHOI MIATPUMKH IS 3MEHIIEHHS MWMOBIPHOCTI PO3BUTKY adeKTHUBHUX
cunapomis [4, c. 20].

BaxxnuBo Bim3HaunTH, 1o adektuBH1 podnanu y aitei 13 PAC yacto MacKyroThCs
MiJ TUIOBY JUIsl HUX CTEPEOTHUIHY TOBEMIHKY. ToOTO, cepel CUMITOMIB MOXKHA
BUJIJTUTHU MIJIBUILIEHY JPATiBIMBICTh, YHUKAHHS COLIAJbHUX KOHTAKTIB, MOPYILIECHHS
arneTUTy 1 CHY, MOCUJIEHHS! CTEPEOTUITHUX JI1i, a TAKOXK TPUBOXKHICTh YU CTPaX 3MIH Y
3BUYHOMY cepenosuiii [3, c. 10; 5, c. §].
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KiroduoBi MexaHi3MH pO3BUTKY aeKTUBHUX PO3JaJiB BKIIOYAIOTH EMOIHY
JTUCPETYIAIII0, CKIAIHOIN Y BHPaKEHHI Ta pO3Mi3HABaHHI €MOIM 1 coliaabHy
130JI511110, IO CYIPOBOKYIOTBCS HEAOCTaTHROIO miaATpuMkoro. Ili  dakropu
MOSICHIOIOTH MIIBUIICHUN PU3UK PO3BUTKY AEMNpecii Ta TPUBOTH HABIThH cepen AiTe 3
BUCOKO(DYHKITIOHATLHUM ayTU3MoM [4, ¢. 20].

CranpapTu3oBaHl 1HCTPYMEHTH JJIi OIIHKM E€MOI[IHHOTO CTaHy 4YacTo He
BpPaxoBYIOTh OCOONMBOCTEH KOMYyHikaiii Ta moBeminku mited 13 PAC. Uepes 1e
TpaJULIIHI TIAXOAU MOXYTh 3aHUKYBaTH PIBEHb BUPAKEHOCTI JIEMPecii 1 TPUBOTH Y
i€l rpynm gitei [3, c. 10; 5, c. 8].

[I{o6 mokpammTH A1arHOCTHKY Ta KOPEKIiI0 aQeKTUBHUX pO3Ja/aiB HEOOX1THO
BHUKOPUCTOBYBAaTH aJaNnToOBaHl IHCTPYMEHTH OLIIHKH eMOIiiiHoro cTany aiteit 3 PAC.
BaxxnmuBuM TakoX € PO3BUTOK MpOTpaM TPEHYBAaHHS EMOIIMHOI peryismii Ta
COIllaJIbHUX HAaBUYOK. TaKoX HaJaHHS MCUXOJIOTTYHOT JJOTIOMOTH CIM’SIM, 1 CTBOPEHHS
IHAUBITyaJIbHUX TUIaHIB ICUXoKopekii [1, c. 15]

OTtxe, Mu MaeMo apekTUBHI po3naan y Aiteit 3 PAC, 1110 € MOIMpPEeHO0 CYIMyTHBOIO
mpoOJIeMoI0, siKa 3HAYHO YCKJIQJHIOE IXHIM €MOIIMHUIA PO3BUTOK 1 COIalIbHY
apanraiiito. CHMIITOMH JIeTIpeCii Ta TPUBOXKHOCTI B IIi¥l TpyIll MalOTh 0COOIMBOCTI, SIK1
4acTO MEPETUHAIOTHCS 13 TUTIOBUMH MPOSBAMU Ay TUCTUYHOI MIOBEIIHKH.

[lomanmpii  HaykoOBlI  JOCHIDKEHHS BapTO 30CEPEAUTH Ha po3podIi Ta
CTaHJapTU3aIlil JIarHOCTUYHUX 1HCTPYMEHTIB, aJlaiToBaHuX /10 rpynu giteit 3 PAC.
Tako BaXXJIUBUM € AOCIIKCHHS €()EKTUBHOCTI MCUXOTEPANECBTUYHUX IMIJIXO/IB Ta
COIIaJIbHO-KOPEKIIMHUX Mporpam, OIliHKa BILIUBY CIMEHHOIO OTOYEHHS i1 OCBITHHOTO
cepefoBuia. A sl BigoOpaxeHHs B3aeMo3B’si3ky MK PAC Ta adexkTuBHUMHU
pO37alaMH BOKJIUBUM € CTBOPCHHS IHTETPOBAHUX MOJICIICH.
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AKTYAJIBHICTb BUKJTAJAHHA JUCHUIIJITHA
«COUIAJIBHA IICUXOJIOI'IA TA KPOCKYJIBTYPHI
MOAEJII HOBEAIHKW» CTYAEHTAM-IICUXOJIOTI'AM

Tepruuna Haxis

KaHAMJIAT ICUXOJIOTIYHUX HAYK, IOLIEHT,

JOTICHT KadeIpy 3arajibHOI 1 MEUIHOI TICUXOJIOT],
Hamionaneuuit Mmenuunmii ynisepcurtet iMmeHi O.0. boromonbiis,
Kuis

BoiiTtoBuuy I'anna

KaHAUAAT TICUXOJIOTTYHUX HAYK,

cTapiinii BUkiIaaad kadeapu 3arajibHOI 1 MEAUYHOI IICUXOJIOT1,
Hamionansauit Meauunuii yaisepcuteT iMeHi O.0. boromorblis,
Kuis

CydacHuii eram pO3BUTKY YKpAiHCBKOTO CYCHUIbCTBA XapaKTEPH3y€EThCS
IHTEHCUBHUMH COLIIAJIBHUMHU TpaHCPOpMaLlisiMU, TI0OaNi3alliHUMHA TPOLIECAMH,
AKTUBHOIO MIXKKYJIbTYPHOIO B3a€EMOJIEI0 Ta 3pOCTAHHSM POJIl ICUXOJIOTTYHOT HAYKH Y
BUPIIIEHH] CyCHUIbHUX MpobiieM. B ymMoBax BOEHHOro cTaHy, MacmTaOHOI Mirpartii
HACEJICHHs, 1HTerpauii YKpaiHW A0 €BpPONEHCHKOrO OCBITHBOTO Ta KYJIBTYPHOI'O
MPOCTOPY OCOOJIMBOI AKTyaJIbHOCTI Ha0yBa€ MiATOTOBKAa MaWOYTHIX TICHUXOJIOTIB,
3MaTHUX €(QEKTUBHO TMPAIOBATH Yy TOJIKYJIbTypHOMY cepefoBuin. Came Tomy
BUKJIaIaHHs Kypcy «ColliaiabHa IMCUXO0JIOTIs Ta KPOCKYJIBTYPHI MOJIENI TMTOBEIIHKI €
HEOOXITHOIO CKJIAZIOBOIO MPO(ECIHOI OCBITU CTYAEHTIB-IICUXOJIOTIB.

CowlanpHa TICHUXOJIOTIA AK Tally3b IICUXOJIOTIYHOI HAyKW  JAOCIHIIKYE
3aKOHOMIPHOCTI MOBEJIHKH, CIIIKYBaHHS Ta B3a€MOJIi JIFOJIEH Y COLIaJbHUX Tpynax,
MeXaHi3MH (POpMyBaHHSI COIlaIbLHUX YCTAHOBOK, CTEPEOTHIIIB, MIKOCOOUCTICHUX
BITHOCHH Ta TPYIMOBHUX IpolieciB. BogHoYac KpOCKyIbTYpHA TCHUXOJOTIS T03BOJISIE
aHaI3yBaTH BIUIMB KYJIbTYPH Ha MCHUXIKY JIFOJIMHY, ii HIHHOCTI, CTOCOOM KOMYHIKAIIii
Ta couianabHy noBeniHKy. [loegHaHHs ux HanpsaMmiB (GOpMye y CTYJEHTIB ILIIICHE
OadeHHs JIIOJIUHU K Cy0’€KTa COIIaIbHOI Ta KyJIbTYypHOT B3aemoii [1].

VY XXI cTomiTTi ICUXO0JIOT HE MOKE OOMEXKYBaTHUCS JIUIIIE 3HAHHSIM YHIBEpPCAIbHUX
IICUXOJIOTIYHUX 3aKkoHOMIpHOCTeH. [IpakTnyHa misuIbHICTH (PaxiBIg Jejajl JacTilne
MOB’si3aHa 3 pOOOTOIO 3 MPECTABHUKAMU PI3HUX KYJIbTYPHUX, €THIYHHUX, PETITTHHIX
Ta COLIAIbHUX TIpyl. B ykpaiHCbKOMY KOHTEKCTI Il MOTpeda MOCHIIIOEThCS Yepes
BHYTPILIHIO Ta 30BHILIHIO MITpallito, MOSABY MYJbTHKYJIBTYPHUX OCBITHIX CEpPEIOBHIII,
AaKTUBHY CIIBIPALIO 3 MDKHAPOJHUMH OPTaHi3alisIMH Ta 3pOCTAHHSA MIXKKYJbTYpPHOI
KOMYHIKarii [2].

BuBueHHS KPOCKYIBTYpHUX JOCITIIHKEHb ¥ Mekax Kypcy «ColliaabHa ICUXO0JIOoTis
Ta KPOCKYJBTYpHI MOJEJI TOBEAIHKW» O3BOJISIOTH CTYJEHTaM: YCBIJOMIIIOBAaTH
BIUIMB KYJbTypH Ha (DOpMYyBaHHS OCOOMCTOCTI; pO3YMITH BIJIMIHHOCTI y CHCTeMax
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IIHHOCTEH Ta MOJENAX TOBEIIHKH, YHUKAaTH ETHOLEHTPU3MY Ta MpoQeciitHux
ynepemkeHb; (popMyBaTH TOJICPAHTHICTh 1 HAaBUYKH MIKKYJIBTYPHOI KOMYHIKAIIIT,
e(eKTUBHO MPAIIOBATH 3 JIOAMHU PI3HOTO COLIOKYJIBTYPHOTO MOXOKEHHS.

CporoiHi pepopMyBaHHS BUILOT OCBITU YKpaiHU OPIEHTOBAHE HA 1HTETPALIO J10
€BPOIEUCHKOTO  OCBITHBOTO  MPOCTOPY, JI€ MDKKYJbTypHa KOMIIETEHTHICTb
BU3HAYAETHCS OJIHIEIO 3 KITIOYOBUX MpodeciitHnX HaBU4oK. OcoOIMBOro 3HAUCHHS 111
KOMITETEHTHOCTI HaOyBalOTh Y POOOTI MCHUXO0JIOTa 3 BUMYUICHUMHU TEPECENICHIISIMH,
BEeTEpaHaMHU, 1HO3EMHUMH CTYJIEHTaMH, MPEICTaBHUKAMH HAIllOHAJIbHUX MEHIINH Ta
JIObMHU, SKI TIEPSKIIA KYyJbTYpHY ajamnTailifo abo corianpHy i30Jsmito. Takum
YHUHOM, KPOCKYJBTYPHHI KOMIIOHEHT CTa€ HE JOAATKOBHM E€JIEMEHTOM OCBITH, a
HEOOX1THOI0 YMOBOIO ITPpo(heciiHOT KOMIIETEHTHOCTI Cy4acHOro rcuxofora [3].

BianoBiHO 0 CydacHHX MIXKHAPOJAHHMX CTAHAAPTIB, MpodeciiiHa MAroTOBKa
MICUXOJIOTIB ~ MAa€  BKIIOYATH  PO3BUTOK  MDKKYJBTYPHOI ~ KOMIIETEHTHOCTI,
KOMYHIKaTUBHOI KyJIbTypHu Ta BianosiaHux soft skills. Ha namry gymMky, BukiiagaHHs
COLIIAJIBHOI TICUXOJIOTIT 3 aKEHTOM Ha KPOCKYJIBTYPHI JOCIIPKEHHS CIIPUSIE HE JIUIIIE
OHOBJICHHIO 3MICTY IICUXOJIOTIYHOI OCBITH, ()OPMYBaHHIO MPAKTUYHUX HABHUUYOK
aHa3y MDKKYJbTYPHUX KOH(IIIKTIB Ta COLIAJIBHUX TPOLECiB, a ¥ 1HTerparii
MDKHApOJIHOTO HAYKOBOTO JIOCBI/Iy Ta PO3BUTKY aKaJIeMIYHOI MOO1JIBHOCTI CTY/ICHTIB.
KpiMm TOro, cyudacHa ykpaiHCbKa MOJIOAb AaKTHUBHO B3a€EMOJIE 3 TJI00AJIbHUM
iHQOpMAIIHHUM MPOCTOPOM  4Yepe3 COIlalbHI MEpexi, MIKHApOJHI OCBITHI
mnatgopmu Ta 1udposi komyHikaiii. Ile GopMye HOBI corianbHi 1A€HTUYHOCTI,
3MIHIOE CITIOCOOM CIUJIKYBAHHS Ta BIUIMBA€E HA TICUXOJIOTTYHI OCOOIMBOCTI MOKOJIIHHS.
CoulanpHa TMCHUXOJIOTISI Yy TOEIHAHHI 3 KPOCKYJIbTYPHHUM aHAJI30M JIONIOMAarae
CTYJIEHTaM OCMUCIIIOBATH Ll MPOLIECH HA HAYKOBOMY PIBHI.

[IpakTryHi 3aHATTA 3 Kypcy «CoulanbHa MCUXOJIOTIS Ta KPOCKYJBTYpHI MOAEI
MOBEAIHKN» CIPUSIOTH PO3BUTKY JOCTIAHHUIIBKUX KOMIIETEHTHOCTEH CTY/ICHTIB.
MaiiOyTHI TICMXOJIOTH HAaBYAIOTHCS MOPIBHIOBATH COLIAIIBHO-TICUXOJIOTIYHI SIBUIIA Y
PI3HHX  KyJbTypaX, aHaji3yBaTH KyJbTYpHI JE€TEPMIHAHTH TOBEIIHKH Ta
BUKOPUCTOBYBATH €MIIIPUYHI METOAM OCHiKeHHa. OcoOIMBO yBary M 3BEpTaEMO
Ha (opMyBaHHS TakuxX NPOGECIMHUX HABUYOK SK MPOBEACHHS MIKKYJIBTYPHHUX
ONMHUTYBaHb Ta IHTEPB’10; IHTEPIIpPETAIlid PE3yNbTaTIB AOCIIDKEHb 3 ypaxyBaHHSIM
KyJbTYPHOTO KOHTEKCTY; aHali3 COI[laJIbHUX CTEPEOTHUINB 1 TUCKpUMIHAIIHUX
MPaKTHUK.

Kpim TOro, asist ykpaiHChbKOTO CyCHIbCTBA, SIKE MEPEKUBAE CKIIAJHI COIIabHI Ta
TYMaHITapHI BUKJIUKHU, MIATOTOBKA IMCUXOJIOTIB 13 BUCOKMM PIBHEM MIXKYJIBTYPHOI
KOMIIETEHTHOCTI Ma€ He JIMIIE OCBITHE, a i cycrniibHe 3HaueHHs. Taki (axiBui 3/1aTHI
CHOPUATH COLIANIbHIA 3TypTOBAHOCTI, PO3BUTKY TOJIEPAHTHOCTI Ta TCUXOJOTIYHIN
MIATPUMII PI3HUX KaTeropii HaceneHHs [4].

Otxe, BUKIanaHHA AUCHUIUTIHM «CollagbHa TCHXOJIOTISE Ta KPOCKYJIbTYpHI
MOJIEJI TIOBEIHKW» € HAJ3BUYAMHO aKTyaJIbHUM HAIpPsIMOM MiATOTOBKH CTYJICHTIB-
ncuxoJioriB. CydacHi coIianbHI TpoiiecH, rio0anizaiis, BOEHHI BHUKJIHKA Ta
1HTEerpamisi 10 MDKHApPOIHOTO OCBITHBROTO MPOCTOPY 3YMOBIIOIOTH TOTPEOY Y
(baxiBIsx, 37aTHUX €PEKTUBHO JISATH y 0araTOKyJbTyPHOMY CEPEIOBHIII.

266



PSYCHOLOGY
THE MODERN WORLD AND SCIENTIFIC RESEARCH: CHALLENGES, FORECASTS,
SOLUTIONS

[HTerpanist KpOCKYJIbTYPHOTO KOMIIOHEHTA Y BUKJIAJaHHS COI[IAIbHOT MCUXOJOT1T
cupusie (popmyBaHHIO TPOPECIiHOT KOMIETCHTHOCTI, PO3BUTKY KPHTHYHOTO
MUCJICHHSI, TOJIEPAHTHOCTI Ta JOCJIIHMIIKMX HABHYOK MalOyTHIX mcuxosori. Lle
3abe3reuye MiArOTOBKY (paxiBIIB HOBOTO TOKOJIHHS, SIKI BIJMOBIAAIOTh CyYaCHUM
norpebdaM YKpaiHCBKOTO CYCIIJILCTBA Ta MiXKHAPOJHHMM CTaHIApPTaM IICHXOJIOTiYHOI
OCBITH.
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MMPOBJEMU MICBKOT'O CEPEJOBHIIIA B HbIO-
HOPKY

ITanoB Ajien Bosioaumuposuy
[Ipodecop, noktop dinocodii,

3aBigyBau kadeapu M>KHAPOIHOI MO THKH,
VYxroponacbkuit HanionanbHM yHIBEpCUTET

ITanoBa Aabona OJieriBHa

Buxknanau kadeapu MikHapOIHOT MOJTITUKH
JoxTtop dimocodii

VYxroponacbkuit HartioHanbHUM yHIBEpCUTET

Maptun Anapii BikropoBuu
CtyneHT pakyiabTeTy

MDKHAPOJIHUX €KOHOMIYHHUX BITHOCUH
VYKropoJicbKuil HaIllOHAJIBHUM YHIBEPCUTET

Heto-Mopk € o1H i3 Hal6GiIBIIMX MEranoiciB CBiTy 3 HACEISHHAM 8,5 MIIH. 0ci6.
MicTo acouit0eThCs 3 EKOHOMIYHUM MPOrPECOM, IHTEHCUBHUM PO3BUTKOM Ta 0aratoro
KyJbTypol0. [HTEHCHUBHUI pO3BUTOK 1 ypOaHizamii NOpU3BOAATH JI0 CYTTEBOIO
HAaBAHTAXKEHHA Ha MiCbKe cepefoBuile. Exoioriuni npodseMu, AeiluT KUTIa Ta
TPAHCHOPTHI TPYAHOIII HAO0yBarOTh OUIBIIOI TOCTPOTH 1 BUMAraroTh MepCOHAIBHOTO
MIJIXOAY JI0 X BUPIIICHHS.

Heto-Hopk € Tio6ansHuM ypoaHiCTHIHIM MiCTOM, 33 SIKHM MOYHA MPOCTEXUTH
Mpoliec aJanTallii BEIUKUX MICT 10 JeMOorpadiuHoro BUOyXy, MirpamiiHuX MOTOKIB,
KJIIIMAaTHYHUX 3MIH , Ta TEXHOJOTTYHUX 3MiH. bijbina yactuHa iHPpacTpyKTypu OYI10
CTBOPEHO 3a JJABHIMH CTaHAapTaMHt, TOMY MICTO OyJI0 3MYIII€HE 3HANTH 1HIII M1 IXO01U
70 YIpaBIIHHS pecypcaMi, TPAaHCIIOPTHUMHU CHCTEMaMH, Ta €HEepPro3ade3rneyeHHsIM.
Buguenns npobnemu Hero-Hopka ae 3Mory He e 3po3yMiTH JTOKaIbHI BHKIIMKY,
a 1 BUsBUTH ypOaHICTUYHI 3aKOHOMIPHOCTI, KOPUCHI JIJIsl HIITUX METaIoMICIB.

Exonoriuna cutyaris B Hpto-Mopky BHKIMKae 36EHTEKEHHS. I ONOBHOIO
npo0sieMor0 3a0pyAHEHHS € aBTOTPAHCIOPT, MPOMUCIOBI O00’€KTH Ta CHUCTEMH
OMaJieHHs CcTapux OyIWHKIB. 3a JAaHUMH areHTCTBa 3 OXOPOHHM HAaBKOJHUIIHBOTO
cepenoBuia CIIIA (EPA), xoHueHTpaillisi TBEpAUX YaCTOK y MOBITPl LIEHTPAJIbHUX
palioHiB mnepeBuilye HopMu, BctaHoBiieHi BOO3. Bucoka TemmnepaTypa BIITKY Ta
(eHOMEH «MICHKOI0 TEIIOBOIO OCTPOBa» MOTIPIIYIOTh YMOBU MPOKUBAHHSA B MICTI,
oco0nMBO y Maso3abe3nedeHuX paiioHax. Micbka Biaga nouHe mnporpamy «Cool
Neighbourhoods NYCy, sika mepenbauae cTBOpEHHSI HOBHX MapKiB 1 BUCAJIKY AEPEB Ha
BYJIMLISIX.

[Ile oxHOIO Ba)KIMBOIO MPOOJIEMOIO € 3a0pyAHEHHS BOAHUX 00’€KTiB. Piuku Ta
3aTOKU Hbm—ﬁopKa CTpaXJalOTh BiJ CTIYHUX BOJ , IUIACTHKOBHX BIIXOMIIB 1
MPOMHUCIIOBUX BITXOIB. Y BIJMOBIAF MICTO PO3MOYANIO MPOTrpaMH 3 OUUIIEHHS
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npuOepeKHUX 30H 1 MOKPAIICHHS KaHAI3aliMHUX CUCTEM, ajie 3acTapiiii KOJIEKTOpU
NPOJOBXKYIOTh CIPUUYMHATH TMEpEeIuBU MiJ 4Yac pscHUX omaaiB. OgHOYaCHO 1
PO3IIMPIOIOTHCS TPUPOJIHI TEpUTOpli, Takl sK y30epexoksa Smaiika-berr , e
BIJTHOBJIFOETHCS BOJIHO-00JIOTHI TEPUTOPIi 3 METOIO IMOM SIKIIIEHHSI HACI1AKIB IITOPMIB
1 TIIBUILICHHS PIBHSI OKEaHy.

Heto-Hopk BooIie 01HO0 3 HAMTIOMMPEHI X TPAHCIIOPTHHX CHCTEM B CBITi, aje
1 BOHa CTHUKAEThCA 13 OaratbMa cepio3HUMHU IpodaeMamMu. MeTpo o0CIIyroBye oHaA
5 MIH. macaKupiB KOXKHOTO JHS, HOro cucTteMa MmoTpedye MOCTIMHOTO OHOBIEHHS 1
anainizy. [lepeBakHa KUIBKICTh AOPIT 1 TPAHCIIOPTHI 3aTOPU CIPUUUHSAIOTH BTPATH Yacy
Ta MIJBUIIYIOTH PiBeHb 3a0pyAHEHHs B aTMocdepi. Mickka anMiHicTpallisi BBOAUTD
MOJIITUKY 3MEHILIEHHS BUKOPUCTAHOTO MPUBATHOTO TPAHCIOPTY , PO3BHUBAIOYU
BEJIOCUTICIHY MEPEXKy Ta TPOMAaJICHKHI TPAHCIIOPT.

VY 2024 poui Oyno peani3oBaHO MUIOTHY Mporpamy 3apsiakd s B’i3ay A0
Manxerrena — «Congestion Pricing», 1mo0 3MEHIIWTH TPaHCIOPTHI 3aTOpU Ta
CTUMYJIFOBATH €KOJIOTTYHO YUCTUM TPAHCIIOPT.

[le oxHOIO MPOOIEMOIO € Pi3UUHE 3HOIICHHS METPOIOITEHY: YaCTUHA TYHENIB 1
peiikoBoro rocnojapctsa npautoe nonasa 100 pokis. PerynsipHi peMOHTHI poOOTH Ta
3aTPUMKH PYXy BUKJIMKAIOTh HEBJIOBOJICHHS TACAXKHUPIB 1 HETATUBHO IMO3HAYAIOTHCS HA
€KOHOMIYHIM aKTUBHOCTI. OHOBJIEHHsS BKJIIOYA€ BIPOBA/HKCHHS AaBTOMATHU30BaHUX
CUCTEM YTPABIIHHS MOi3J]aMU Ta 3aMiHY 3aCTapuIor0 PyXOMOIO CKJIaay Ha OUIbII
edexTuBHUN. 3pocTae MOMYJIAPHICTh BEJIOCUIIECAIB 1 €JIEKTPOCAMOKATIB, a CHUCTEMa
Micbkoro mnpokaty BenocuneaiB Citi Bike mnoctiiiHO 3pocTae, 1 NOIIMPIOETHCS.
BogHouac nuTaHHA O€3MeKd BEJIOCHUIIEIUCTIB 1 MIMIOXOAIB MOTpeOdye M0IaTKOBUX
KaMiTaJIOBKIJIA/IEHb Y TOPOXKHIO IHPPACTPYKTYPY.

[TuTaHHs AOCTYIMHOCTI KUTJa 3aJUIIEThCI OJHOIO 13 OCHOBHMX MpobiieM Hpro-
Hopka. 3pocTaHHs OpeHIM Ta HecTabGiabHI omepauil HA PHHKY NPH3BOIATH [0
BUTICHEHHSI CEPEAHBOr0 KJIacy 3 LIEHTpPaJIbHUX pailoHIB MicTa. 3a nanumu Housing
Authority (2023), nonan 40% MenkaHIliB BUTPAYat0Th OUTBIIE TPETUHU CBOTO I0XOTY
Ha orJiaTy opeHu xxkutia. Micska nporpama «Housing New York 2.0» cripsmoBana
Ha OymaiBaunTBO 300 000 oguHuIE goctynHoro kutia a0 2030 poky. [Ipore Temmnu
peaizallii 3aJMIIalThCs HEJOCTATHIMH, a Yepra Ha COIlialbHE KUTIIO HAJIIIy€e MTOHAT
200 000 3asB.

Oco0nuBO TOCTPO JKUTIOBY KPU3Yy BHUJHO HA MOJIOAI , MITpAaHTaX 1 CaMOTHIX
OaTtbkax. barato opeHapiB 3MyIIEHHS XUTH B MaJEHbKHX KBapThpax abo AUIUTU
KUTJIIO 13 KUIbKOMa poauHaMu. [lapanensHo 10 I[bOTro 3p0cTae KilbKICTh 0€310MHUX:
3a OLIHKaMHU HEYpSIOBUX OpraHizaiiii, iXHs KUIbKICTh nepeBuirye 70 Tucsd ocio.
MicueBuil ypsii BIIKpUBA€E MPUTYIKU A1 OOPOTHOM 13 UM SBUIIEM, aje iX 4acTo
KPUTHKYIOTh Yepe3 SKICh HeCTaHAapTHI yMOBH. J{0JaTKOBO BIPOBAIKYETHCS
MpaKTHUKa 3MIHU HANPSIMKY AISUTBHOCTI 3aCTaplIUX TOTENIB 1 0(piCHUX MPUMIILLEHD MiA
COI[IaJTbHE JKUTJIO.

CouianbHa HepiBHicTh y Hpio-MOpKy BHSBISETHCS y PO3PUBI MiXk 3aMOKHUMH
palioHamMu, TAKUMU IK MaHXeTTeH, 1 O17HIMEU kBapTanamu bponkcy un bpykiina. [e
B1J1I0OpaXXa€ThCSA Y JIOCTYII 10 OCBITH, MEJUYHUX IOCIYT 1 MpaleBIallTyBaHHs. 3a
iH(popmartiero bropo nepenucy CIIA (2024), 18% HacenenHst micTa iepeOyBarOTh 3a
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Mexero 011HOCTI. MichKa Biaja BOPOBAIKYE MPOTPaMH 3 PO3IIUPEHHS COLIaTbHUX
MOCIIyT, MIATPUMKH Majio3a0e3neueHux ciMed 1 pO3BUTKY TrpoMal. Baxxausum
HaIpsMOM poOOTH € MiABUIIICHHS PiBHSI IPOMAJIChKOI O€3MeKu yepe3 peopMyBaHHS
MOJIILIEWCHKOT CUCTEMH Ta NMPOTrpaMu MpOo(iIaKTUKK HACUIIbCTBA.

He MmeHIi1 cyTTeBOIO € mpodiieMa T10CTyIy 10 MeTuYHoro o0cmyroByBanHs. [1ix yac
nangemii COVID-19 3’sacyBanocs, 110 KUTEN palioHIB 13 HU3LKUM PIBHEM JIOXO/IIB
MaloTh TIPIIKMN TOCTYM A0 JIKapeHb, MEIUYHOTO CTPaXyBaHHS Ta AKICHUX MOCIYT. Y
BIMOBIb MicTO Tocwimiio mporpamu Medicaid, Bimkpuiio MOOUTBHI KITIHIKH Ta
301IBIIMIIO KUTBKICTh TPOMAJICHKHX IIEHTPIB OXOPOHHM 370pOB’sl. Y cdepi 3aiHATOCTI
CIIOCTEPIraeThCsl HECXOXKICTh: TEXHOJOTIYHHM 1 (piHAHCOBUI CEKTOPH 3a0€3MeUyIOTh
BHUCOKI JOXOJU, TOAlI SK MPAIiBHUKA c(epu MOCIyr 1 MITPAHTH CTHKAIOTHCS 3
HECTa0UIbHUMU YMOBAMHU Mpalll Ta HU3bKOIO 3apOOITHOIO IIIATOIO.

Micbka crpareris «OneNYC 2050» oxpeciaioe OCHOBHI HampsiMU PO3BUTKY:
3MEHIIEHHS BHKHUAIB MapHUKOBUX Ta3iB, PO3BUTOK BiTHOBIIOBAHOI EHEPTETHUKH,
36iIBIIEHHS IUION MapKiB i BogHuX 30H. Heto-Mopk mianye ckopotutn Bukuan CO2
Ha 80% 1o 2050 poky. Peanizyrorscs mpoekT «Green Roofs» 1 «Zero Waste NYCy,
CIpsIMOBaHI Ha TEPEepoOKy BIAXOIB 1 3MEHIICHHS 3a0pyJHEHHS HABKOJUIIHBOTO
cepenoBuila. MicTo 1HBECTY€ y CMapT-TEXHOJIOT1] yIIpaBIiHHS €HEProCIOKUBaHHSIM,
TPAHCIIOPTOM 1 TPOMAJICBKOI0 OE3MEKOIO.

OxpeMa yBara NpuAUISETbCS €HEProehEeKTUBHOCTI OY/IBEIb, Kl € HAMOUTBIITUM
mxepesnoM BUkuaiB CO2 y micTi. 3akoH Local Law 97 BcTaHOBIIOE KOPCTKI BUMOTH
IOJI0 CKOPOYEHHS BYIJIELEBOTO CHiAy JUiA BEJMKHX cropya. Ha maxax
MYHIIUIAIBHUX Oy/lIBEJIb BCTAHOBIIOIOTHCS COHAUYHI MaHENl, a B IIKOJaX 1 JIKapHIX
— CHCTEMH €Hepro30epeKeHHd Ta TeIuoi3o0Jsli. Po3mmprooTbes npubdepexHi
3aXMCHI 30HM, 30kpema y CreiTeH-Alnenal ta Hwkabomy MaHXeTTEH1, 3 METOIO
3aXMCTYy MICTa BiJ HACJIIJIKIB yparaHiB 1 MiJIBUILIEHHS PIBHS MOPSI.

IIpoGnemn  Micbkoro cepemosuma Hero-Hopka € ayxe CckmagHumu i
PI3HOMaHITHUMH. Y 1IbOMY MICTI1 )KUB€ 06arato Jtojiei, TOMy He IMBHO, 1110 BUHUKAIOTh
TPYJIHOIII 3 TPAHCIIOPTOM, KHUTJIOM, €KOJIOTIEI0 Ta COIIAIbHUMH MUTAHHIMU. Y Ci 11l
npoOJjemMu TOB’s3aHl MK €000, 1 BHUpINIYBaTH iX TMOTPIOHO HE OKpeMo, a
KOMILJIEKCHO. JIJ1s1 IIbOr0 BaXKJIMBO, III00 MiCchKa Biaga, Oi3HEC 1 3BHYAHI MEIIKAHII
CIIBIPAIIOBAIM Ta MIATPUMYBAIHA OJHE OJTHOTO.

V Heio-Mopky Bike HAMAraroThCsi pPOOHTH MiCTO GBI 3pYUHHUM i GE3MEUHUM ISt
KUTTS. Braga BOpoBajkye pi3HI Mporpamu CTaJOro PO3BUTKY, OyIye€ HOBI 3€JEHI
30HU, MOKpAIly€e TPOMAJIChKUN TPAHCIOPT, PO3BUBAE BEIOIHPPACTPYKTYpY. Takox
pOOJISATECA KPOKH, 00 3MEHIIMTH 3a0pyJIHEHHS TMOBITPS Ta BOAU, 0O 1€ BEJIMKa
npoOJsiemMa JJis BEJIMKOTo Merarosiica.

[Tonpu Bci 3ycuiuis, 3aJIMIIAIOTHCS M cepilo3Hl TpyaHouul. Hanpuknan, y geskux
palioHaX YMOBHM UTTS Ha0OaraTo Tipill, HDK y LEHTpaldbHUX. € mnpobiemu 3
JOCTYITHAM JKHUTJIOM, BUCOKMMH I[IHAMHU, IITyMOM 1 MepeHaceneHicTo. TpaHcmopTHa
CHUCTEMA YacTO TIepeBaHTaKeHa, OCOOJIMBO Y TOAMHU MiK. Takox 4acTuHa Oi3HECY He
3aBX/IM MIATPUMYE COIlIabHI IPOEKTH, OO 11€ HE TPUHOCHUTH IIBUJIKOTO MPUOYTKY.

Vemix 3Min y Helo-Hopky 3anexuTs Bix 6aratox (akTopis: Bij INIaHYBaHHS,
(diHaHCYBaHHSI, TOJITUYHOI BOJI U, 3BUYAWHO, BiJl aKTUBHOCTI CAMHX MEIIKAHIIIB.
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ko mroau OyayTh 3aliKaBeH! Y PO3BUTKY CBOTO MICTa, a Bllafa JOCITyXaTUMEThCS
710 HUX, TOJ1 pe3yabTaTh OyayTh Habarato KpamuMH.

Hplo-Mopk moKasye, 1[0 HABiTh y BEIMYE3HOMY MICTI MOXKHA IIYKATH HOBI
MiAXOAW A0 BUPIMICHHS CTapuxX MpoOieM. SIKIIO TpPOJOBXKYBATH MPAIFOBATH HAT
€KOJIOT1€10, COLIAJIBHOIO PIBHICTIO, TPAHCIOPTOM 1 OJaroycTpoeM, TO MICTO MOXKE
CTaTH MPHUKIIAJIOM JIJIS 1HIIMX METraroJIiciB CBITY.
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COUIAJIBHA MPO®IJIAKTUKA BIKTUMHOI
MOBEJIHKHA YYHIB 3AKJAIB 3ATAJIbHOI OCBITH

Jlucauenko Bosogumup BosioaumupoBuy
acripaHT
VY KropoJChbKuii HalllOHAJIBHUHN YHIBEPCUTET

VY cydacHOMY CYCIUJIbCTBI MpoOieMa BIKTUMHOI MTOBEIIHKY CepeJl YUHIB 3aKjIaiB
3arajbHOI OCBITH HaOyBa€ OCOOIMBOI aKTyaldbHOCTI. 3pOCTaHHS BHUIMAJKIB OyIIHTY,
MICUXOJIOTTYHOTO HACHIJIBCTBA, KOH(IIIKTIB y MIKUIBHOMY CEPEIOBHILI Ta HETATUBHOTO
BIUIUBY COLIaJbHUX MEPEX CTBOPIOE PHU3UKUA JUISI TapMOHIMHOTO PO3BHUTKY
ocobucrocti autuHH. CaMe TOMY BaXXJIMBOrO 3HA4YeHHS HaOyBa€ colliajibHA
npodiIaKTUKA BIKTUMHOT TTOBEIIHKY IKOJSIPIB [1].

BiktTuMHa mnoBeniHka (OpMyeTbCS i BIUIMBOM pI3HUX COLIAJIBHHUX Ta
NICUXOJIOTIYHUX YWHHUKIB. Jl0 OCHOBHUX TPHUYMH HaJleXkaTh HECIPHUATINBUNA
MICUXOJIOTTYHUHN KJTIMAT y CIM’1, HU3bKUN PIBEHb CAMOOIIIHKHU, TPYIHOIIII Y CIIJIKYBaHHI
3 OJHOJITKaMH, HEJOCTAaTHIM PIBEHb COILIAJIbHOI MIATPUMKA Ta HETaTUBHUM
iHdopmariiHuit BB, Takok 3HAYHY POJIb BIAIrParOTh OCOOMCTICHI OCOOJIUBOCTI
Y4YHIB Ta IXHS HE3ATHICTh €PEKTUBHO pearyBaTu Ha KOH(IIIKTHI cuTyaiii [2].

Hocnimxenns, onpuitogHeH1 ColiooriyHOI0 acolialiero YKpaiHu, CBII4aTh Mpo
aKTyaJbHICTh MPOOJIEM MCUXOJIOTIYHOI OE3IMEeKH YUYHIB y 3aKjiajax 3arajbHOil OCBITH.
HaykoB1i HaronouryroTh, 1110 BIKTUMHA MOBEIHKA 4acTO (POPMYETHCA 1]l BIUIUBOM
HECIPUSATINBOIO COILIAIBHOTO CEPEOBUINA, KOH(MIIKTIB y CIM’i, HEIOCTaTHHOL
MIATPUMKA 3 OOKy JOpOCHMX Ta TPYAHOILIIB Yy MIKOCOOHMCTICHIM KOMYHIKaLi.
OcobnuBy  yBary  JOCHIAHUKA  NPUIAUIAIOTE  HEOOXIAHOCTI  KOMIUJIEKCHOL
npodiIaKTUYHOT pOOOTH 3a y4aCTIO MeIaroriB, ICUXOJIOTIB Ta 0aThKIB [6].

3aksaau 3arajibHOI OCBITH BIAITPaIOTh BAXIJIUBY POJIb Y MONEPEIKEHHI BIKTUMHOI
noBeaiHkd. CaMme IIKOJIa € TUM COIlIaTbHUM CEPEeIOBHUIIEM, J€ AUTHHA MPOBOANUTH
3HAYHY YaCTHHY CBOTO Yacy Ta HabyBae HaBUUYOK coIlianbHO1 B3aeMoii. [lemaroru ta
COIliajbHI TPAIliBHUKK TIOBHHHI CBO€YACHO BHSBIISATH O3HAKH IICUXOJOTIYHOTO
TUCKOM(DOPTY y4YHIB, MPOBOAUTH MPOQUITAKTUYHI O€ciii Ta CTBOPIOBATH aTMochepy
JOBIpH ¥ MATPUMKH [3].

3a nanuMu YKpaTHCHKOTO IHCTUTYTY COIlaIbHUX AociipkeHb iM. O. Spemenka,
3HaYHa KUIbKICTh YYHIBCHKOI MOJIOJII CTUKAETHCS 3 MPOSBAMU arpecii, ICUXOJIOTTYHOTO
TUCKY Ta KiOepOymiHTy. Y JOCHIIKEHHSX MIJAKPECITIOEThCS, 10 HETaTUBHUMN
MICUXOJIOTIYHUN KJTIMAT y MIKITLHOMY CEPEIOBHUII MOXKE MTPU3BOJAUTH JI0 T1IBUIIICHHS
PIBHSI TPUBOXKHOCTI, COIIaIBHOT 130JIA1111 Ta 3HUKEHHS YCIIIIHOCT] YYHIB. Y 3B’ 53Ky 3
LIMM Ba)XJINBOT'O 3HaYEHHS HaOyBae GopMyBaHHS O€3MEYHOTO OCBITHHOTO CEPEAOBHIIA
Ta PO3BUTOK HABUYOK KOHCTPYKTHUBHOI COLIIAJIbHOT B3aEMOJIII [7].

EdexkTuBHUM HanpsMoM NpOQIIaKTUKH € TCUXOJOTIYHA MIITPUMKA IIKOJISPIB.
BaxxnuBuM € popMyBaHHS B YUHIB aJIEKBaTHOT CAMOOILIIHKH, HABUYOK CAMOKOHTPOJIIO
Ta KOHCTPYKTHUBHOTO BHUpIlieHHS KOH(DIIKTIB. [IpoBeneHHs TpEHIHTIB, TPYyHNOBUX
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3aHATH 1 TPODUIAKTUIHHUX MPOTPAM CHPHUsE PO3BUTKY BIIEBHEHOCTI B CO01 Ta 31aTHOCTI
NPOTUISATA HETAaTUBHOMY COI1aJIbHOMY BILIUBY.

ComiasibHa TpodiakTUKa BIKTUMHOI IMOBEIIHKM TOBHHHA MAaTH KOMILJIEKCHHUIN
XapakTep Ta 3AIMCHIOBATHUCS Y B3a€MOJIi I€aroriB, COI[iaJbHUX IIpaIliBHUKIB,
ICUXO0JIOTiB 1 OarbkiB. BakimBuMu HampsMamu Npo@duUIaKTHIHOT podOTH €
dhopMyBaHHS HaBUYOK O€3MEYHOI IMOBEIIHKH, PO3BUTOK EMOILIMHOTO 1HTEICKTY,
KOMYHIKAaTUBHUX YyMiHb Ta KPUTHYHOTO MHUCJEHHS. EQEKTUBHUMHU € TpEeHIHTH,
MPOCBITHUIIBKI 3aXO0/U, 1HAMBIAyalbHI KOHCYJBTAIlll Ta MPOrpaMy MPOTUALL OYyJIiHTY
[4; 5].

CtBOpeHHs1 O€3MEYHOTO OCBITHBOTO CEPEAOBHINA € HEOOXITHOI YMOBOIO
npo(diTaKTUKA BIKTUMHOI MOBEIIHKH. Y 3aKjaJax OCBITH MOBHHHI JOTPUMYBATHCS
MPUHLIUNN  TOJEPAHTHOCTI, B3a€EMOIOBaru Ta HEAOMYIIECHHS Oyab-ikux (opMm
JUCKPUMIHALII YM HACUIILCTBA. BaKIMBY poJib y IbOMY IPOIIEC] BIAIrpae CriBOpAL
MeJIaroriB 13 0aTbKaMH Ta TPOMAJICHKICTIO.

[IpodinakTuyHa poOOTa J03BOJISE HE JIMIIIEC 3MEHIIUTH PU3UK BIKTUMI3aIlil yUHIB,
ane i cripusie GOpMyBaHHIO COIIAIBHO AaKTUBHOT, ICUXOJIOTIYHO CTIMKOT 0COOMCTOCTI.
KomrmnekcHuit miaxig no npodilakTuky 3a0e3rnedye MiABUIICHHS piBHS Oe3MeKu B
YYHIBCBKOMY CEpEJIOBHII Ta IMO3WTHBHO BIUIMBAE HA MPOIIEC coIaizarii miTei 1
T JUTITKIB.

Otxe, comianbHa NpodiTaKTHKa BIKTUMHOI TTOBEIIHKH YUYHIB 3aKJIaJIIB 3arajibHOl
OCBITM € BaXJIMBUM HaIPSMOM COI[IabHO-NIEJArOrYHOl AisUIbHOCTI. CTBOpPEHHA
O€3MEeYHOr0 OCBITHHOTO CEpPEIOBUINA, MIATPUMKA TO3UTUBHOI KOMYHIKaIll Ta
PO3BUTOK COIIAIbHUX HABUYOK YUYHIB CIPUATUMYTh 3HMKEHHIO PU3UKY BIKTHUMI3allii
aiTed Ta pOpMyBaHHIO TAPMOHINHOT 0COOUCTOCTI.
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ABTOMATHU30OBAHE TECTYBAHHA IPOIT'PAMHOI'O
3ABE3INEYEHHA 3A TOIIOMOI'OIO ABTOHOMHHUX
IHIT-ATEHTIB

Caran Hanist 3eHoHIBHA,

CTapIIMii BUKIaga4d Kadeapu

1HbOpMaIIHHUX TEXHOJOTIH Ta MporpaMyBaHHs
IBano -®pankiBchKa i YHIBEpCUTET «YKpaiHay

AHTOHIOK fpociaaB MukosainoBuy
3100yBau ocBiTH, 1 Kypc, rpyna II13-25-1-1f
cnemianpHicTh F2 [HXeHepis nporpaMHOTo 3a0e3neueHHs

Kopocriasb IleTpo IBanoBHY
3100yBau ocBiTH, 1 Kypc, rpyna II13-25-1-1f
cnemianpHicTh F2 [HXeHepis nmporpaMHOro 3a0e3neueHHs

BopooOeus Hazap SAApociiaBoBuy,
3100yBay OCBITH, 2 Kypc, rpyna I113-24-1-1f
cnerianbHicTh 121 [HXeHepis nporpaMHOro 3a0e3neueHHs

sauenko SApociaas bornanosuuy,
3100yBay OCBITH, 2 Kypc, rpyna I113-24-1-1f
cnerianbHicTh 121 [HXeHepis nporpaMHOro 3a0e3neueHHs

AHoTanisi. Y poOoTax MOCHDKEHO MAX0oAu A0 TpaHchopmalli mporecis
3a0€3Me4eHHs IKOCTI MPOrPaMHOT0 3a0€3MeUeHHS MIJITXOM NEPEeX0ay Bij KIACUIHUX
CKPHUIITOBUX 1HCTPYMEHTIB aBTOMAaTHU3aIlil JO aBTOHOMHHUX areHTIB Ha 0a31 MTy4YHOTO
iHTenekTy. [IpoananizoBaHo apXiTeKTypHlI NpuHIMNK (yHKIioHyBaHHs I-areHris,
3IaTHUX CAMOCTIMHO JOCHI)KYBaTU 1HTEppENCcH KOpHUCTyBaya, Fr€HEpyBaTH TECTOBI
cueHapii, Bepu(IKyBaTH pE3yJbTaTHU Ta aJaNnTyBaTHU KOJI TECTIB JO 3MIH Yy
nporpaMHOMYy 3abe3meueHHi. Bu3HaueHo miepeBarm BUKOPHCTAHHS aBTOHOMHHX
CHUCTEM Yy KOHTEKCTI CKOPOYCHHS 4Yacy BHUXOJIY MPOAYKTY HAa PUHOK, IiIBUIICHHS
MTOKPHUTTS TECTAMH Ta 3HM)KCHHS BUTPAT HA MIATPUMKY TECTOBOI iH(QPACTPYKTYypH, a
TaKOXX OKPECJEHO KJIIOYOBI BHKJIMKH, TMOB'SA3aHI 3 HEJACTESPMIHOBAHICTIO BHUCHOBKIB
HEUPOMEPEXK.

KiarouoBi cJjoBa: iHXEHEpis MpOrpaMHOro 3a0e3leyueHHs, aBTOMAaTHU30BaHE
TectyBaHHs, aBTOHOMHI Illl-arenTn, BenWki MOBHI MOJENi, TeHEpallis TeCTiB,
3a0e3IeYeHHs IKOCTI, CAMOBIHOBJICHHS TECTIB.

CydacHa 1HIYCTpisSi PO3POOKH TPOrpaMHOrO 3a0€3MEUYeHHS XapaKTePU3YEThCS
Oe3MmepepBHUM YCKIIAIHCHHSM apXiTeKTypu ITU(POBUX MPOAYKTIB Ta pagvKaIbHUM
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MPUCKOPEHHSIM TeMIIiB iX penidy [1]. BnpoBamkeHHs KOHLENIIN MIBUIKOT pO3pOOKU
Ta 6e3nepepBHoi iHTerpatii (CI/CD) Bumarae Bij iHXKEHEpIB 13 3a0€3MEUEHHS SIKOCTI
MaKCUMaJIbHOI IIBUAKOCTI TMEpeBipKku mpamne3gatHocti cucrem [1,2]. Ilpore
TpaauIIiHI MIAXOAW J0 aBTOMAaTH3allli TeCTyBaHHs, 3aCHOBaHI Ha HaIKMCaHHI
CTaTUYHHMX CKPHUITIB 3a JOMOMOIOI0 MONyJsApHUX (periMBopkiB Tumy Selenium,
Playwright a6o Cypress, aemai dyacTiiie AEMOHCTPYIOTh CBOIO HEE(EKTHUBHICTH 1
CTalOTh TOJIOBHUM TaJIbMIBHUM (paKTOPOM po3poOku [2,3].

["onoBHa npoOema Ki1acuyHOi aBTOMAaTH3allll MOJISITae y BUCOKINA KPUXKOCTI TECTIB
Ta KOJOCaJbHUX TPYJOBHUTpaTax Ha ix MiATpUMKY. HalimeHmna 3miHa B Ju3aiiHi
iHTepeiicy xopucTyBaua, CTpyKTypi JokyMeHTy DOM abo jorimi izeHTudikaTopis
€JIEMEHTIB MPHU3BOAUTH 1O TMAIIHHSI TECTOBUX CIICHApIiB, BUMAaral4d py4yHOTO
BTPYYaHHs 1HXeHepa mia pedaktopunry koxy [3.4]. Y mux ymoBax BHUHHUKAE
00'eKTMBHA HEOOXIJHICTb MEpPEeXOqy OO0 SAKICHO HOBOI MapagurMu —
aBTOMATHU30BAHOTO TECTyBaHHsS 3a JomomMororo aBToHOMHuX Illl-areHTiB, 3maTHUX
IMITYBaTH 1HTEJIEKTYaJIbHY MOBEMIHKY JIIOAMHU, CAMOCTIHHO MpUIIMATH PIIICHHS Ta
aJanTyBaTHUCS J10 3MiH Y IPOTPaMHOMY CEPEJIOBUII B peaibHOMY 4aci [4,5].

Ha BiaMiHy BijJf CTATUYHUX CKPHUIITIB, SIK1 CJIIIO BUKOHYIOTh KOPCTKO 3aKOJ0BAHY
MOCJIIIOBHICTh KPOKiB, aBTOHOMHI IlII-arenTn 0yaytoTbcs Ha 6a31 MyJIbTUMOJATBHUX
BeNMKUX MOBHUX Mojene (LLM), iHTerpoBaHux 13 CUCTEMaMu KOMIT'FOTEPHOTO 30PY
Ta IHCTpyMEHTaMU BUKOHAHHS il BCEpeAMHI olepaiiiHoro cepeiosuina [5, 6].
ODYHKITIOHYBaHHS TaKOTO arcHTa 0a3yeThcs Ha 3aMKHYTOMY MWK CIPUHAHSATTA,
MJIaHyBaHHS Ta Aii [6].

Ha erami cnpuiHSTTS areHT aHali3ye MOTOYHUM CTaH MPOTPaMHOrO J0AaTKa,
3UATYIOYM HE JIMIIE TEKCTOBUH BMICT Ta 1€papXil0 €JIEMEHTIB, a W clpuiiMarouu
BI3yaJIbHUI PEHAEPUHT CTOPIHKH K €uHe 1iie [6, 7]. 3aBasku upomy LI 3matHuii
PO3yMITH KOHTEKCT 1HTep(eiicy Ha CEMAaHTUYHOMY PIBHI, PO3MI3HAIOUH MPU3HAUYECHHS
KHOMOK, ()OpM BBEJICHHS Ta HAaBIraliHUX €JIEMEHTIB HE3aJeX,HO BIJ TOTro, SKi
TEeXHIYH1 aTpuOyTH YM KJIACU MPHUCBOEHI M y Kol po3pooHuKamu [7]. OTpumMaBiu
BEPXHBbOIBHEBE 3aBJ/IaHHS, HAPUKIIA]I, IEPEBIPUTH MPOIEC 0HOPMIICHHS 3aMOBJICHHS
B IHTEpHET-Mara3uHli 3 BUKOPUCTAHHIM MPOMOKOAY, aBTOHOMHHM areHT CaMOCTIIHO
po30uBae Horo Ha mia3agadi, (GopMye ONTHUMAIBHHUM CIIEHapiii TOBEAIHKUA Ta
IUHAMIYHO B3a€MOJIE€ 3 JOJATKOM, KJIIKAlOYM Ha €JIEMEHTU Ta 3allOBHIOIOYM IOJIS
peaTiCTUYHUMH TECTOBUMHM JTaHUMHU [5, 7].

OmuuM 13 HaWOUIBII PEBOJIOLINHUX acmekTiB 3actocyBaHHs IllI-areHTiB B
1HXKEeHepil nporpaMHOro 3a0e3MedyeHHs € iXHA 3JaTHICTb [0 AaBTOHOMHOI'O
JOCJIIDKEHHST CUCTEM Oe3 MOMepeIHhO1 TOKYMEHTAIlI, 1110 BiJOME SIK 1HTEJEKTyaJIbHE
nociiaHuIbke TectyBaHHs (Exploratory Testing) [4, 8]. Kepyrouuch nparHeHHSIM
MAaKCUMI3yBaTH TOKPUTTS KOIy Ta 3HAWTH MpuUXOBaHI Je(EKTH, areHT MOXKe
reHepyBaTU TUCAY] YHIKATbHUX KOPUCTYBALbKUX IUISIX1B, KOMOIHYIOUM HECTAaHAAPTHI
i1 Ta TpaHUYHI 3HAYCHHS JTaHUX, SIK1 JTIOJUHA-TECTYBAIBHHUK MOTJIa O yIIYCTUTH Yepe3
KOTHITUBHY yTI€pEIKEHICTh [8].

binpme Toro, Ull-arenTH ycmimHO BUPINIYIOTH MPOOJIEMy  KPUXKOCTI
aBTOMATU30BAaHMUX TECTIB 3a JIONMIOMOTOI0 MEXaH13MiB CaMOBITHOBIIEHHS (self-healing)
[3, 9]. SAkmo mij yac BUKOHAHHS TECTY BUSBIISETHCA, 10 [JTLOBA KHOTIKA 3MIHMJIA CBIH
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KOJIip, po3TamryBaHHsS a00 TEXHIYHUU CEJEKTOp, areHT He 3YIUHAE DPOOOTy 3
MOMUJIKOI0. BiH BHKOPHCTOBYE CBO1 aHATITHYHI MOMJIMBOCTI IS 1AeHTU(IKAIIT
NOTPIOHOTO €JIEMEHTA 3a HEeMPSIMUMH O3HAKAMU Ta KOHTEKCTOM, YCIIIIIHO 3aBEPIIYy€
TECT, a MOTIM aBTOMAaTUYHO T€HEpPYy€E BUIPABJICHUN BapiaHT TECTOBOTO CKpHUIITa a0
3BIT JUIS 1HXKEHEPIB 13 JieTajizaliero BHECEHHUX 3MiH [7, 9].

[TapanensHo 3 TecTyBaHHAM TrpadidyHOro iHTepdeiicy aBTOHOMHI areHTu
JEMOHCTPYIOTh BHUCOKY €(EeKTHBHICTh Yy BepudiKallii NPUKIATHUX MPOrPAMHUX
iaTepdetici (API) Ta ananisi jgoriB cepBepHoi yactunu [ 10]. Bonu 31aTHI caMOCTiiHO
BuBuaTu crenudikamii OpenAPl, renepyBaTu KOpeKTHI Ta HEKOPEKTHI 3alUTH JIs
NEPEeBIPKH  CTIMKOCTI OEKEeHIy, a TaKoX AaBTOMATUYHO IHTEPHPETYyBaTH KOIU
BiamnoBiaei 1 ctpyktypy JSON-cxem [10, 11].

VY Bumnanky BUSIBJIECHHS aHOMasli uM najiHHsa cuctemu, [II-areHT nmpoBoguTHME
MEPBUHHY JIOKami3auito aedekty. Bin ciiBcTaBisie [ii, 110 NPU3BEIN A0 MOMUIIKH, 13
3anucamu y Jior-(paityiax, aHaii3ye TpacyBaHHS CTEKY BUKIIMKIB 1 pOpMye BUUEPITHUIA
3BIT PO Oar, AKui MICTUTh HE JIMIIE JeTalIbHI KPOKHU JIJISl BIATBOPEHHS, a il TinoTe3y
1010 KOHKPETHOI AUISTHKY BUX1HOTO KOy, Jie OyJIO TOMYyIIEHO MOMUJIIKY, 1110 3HAYHO
MIPUCKOPIOE TPOIeC Halaro/pkeHHs sl po3poOHukiB [11, 12]. He3axatouu Ha
KOJIOCAJIbHUM TOTEHIlIa], BIPOBa/KEeHHsS aBTOHOMHUX IlIl-areHtiB y mnpakTuky
TECTYyBaHHS MOB'S3aHE 3 HU3KOIO CKJIAJHUX 1HKEHEPHHUX Ta METOAO0JOTTYHUX BUKJIUKIB
[12, 13]. ['onoBHUM 13 HUX € MpoOJieMa HEACTEPMIHOBAHOCTI BEIUKHX MOBHUX
monener. OCKIIBKA OJHAa M Ta camMa MOJEdb Ha OJWH 1 TOM caMHUil 3allUT MOYXKE
reHepyBaTU JEHI0 PI3HI BapiaHTU 1, BUHHUKAE CKIAJHICTh 13 3a0€3MeUEHHSIM
MOBTOPIOBAHOCTI TECTIB, 10 € (yHAAMEHTAIIBHOIO BUMOTOI0 KIIACUYHOTO KOHTPOJIIO
skocti [13].

[HmmM cepiio3num Oap'epom € npobnema "ramonuuanii" I, koau areHT moxe
HEBIPHO 1HTEPIPETYBATH KOPEKTHY MOBEIHKY MTPOTpamMu sIK MOMIJIKOBY a00 HaBIaKu
— TPOIMYCTUTH KPUTUYHUMI AePEeKT, CIPUHHABIIM KHOTro 3a cnelupiyHud eleMEeHT
nu3zaiiny [ 13, 14]. Kpim Toro, po3ropTanHs Ta HocTiiHUM iHhEpEeHC MyJIbTUMOJATbHUX
MojieJieli BUMAararTh 3HAaYHUX OOYHMCIIOBAJIBLHUX PECYpCiB, IO 3/I0POKYE BapTICTh
TECTOBO1 1H(PACTPYKTYPH MOPIBHSIHO 31 3BUYAWHUMU TEKCTOBHUMH CKpunTamu |14,
15]. Takum 4yrHOM, aBTOMATU30BaHE TECTYyBaHHS 3a Jonomoror aBToHOMHUX IIII-
areHTIB BU3HAYA€ MariCTPaJIbHUI BEKTOP PO3BUTKY 1HCTPYMEHTAPIIO KOMITIOTEPHOI
1HKeHepil Ta mporpamyBanHs [15]. L TeXHOI0TIS JOKOPIHHO 3MIHIOE POJIbh THXXEHEpa
3 T€CTyBaHHS, 3MIIIYIOYU HOro OKyc 13 pyTHHHOTO HAMKMCAHHS Ta MIATPUMKU KOIY
TECTIB Ha CTpaTeriyHe MNPOEKTYyBaHHs IIJIeH, BaifaIlil0 MOBEAIHKM MOJEJIeH Ta
YIpaBIiHHS BUCOKOpPIBHEBUMHM MpaBuiamu Oesneku [1, 15]. Tlomanpmmii po3BUTOK
ABTOHOMHMX areHTIB, OMNTUMI3allis iX OOYHCIIOBAJIBLHUX MOJCNIEH Ta po3poOKa
rOPUAHUX M1XO/IIB, 0 MOEIHYIOTh CTPOTICTh KIACUYHUX aJTOPUTMIB 13 THYUYKICTIO
IITY4YHOTO 1HTEJEKTY, JO3BOJUTH JOCATTU OE3MPEIEEHTHOIO PIBHS HAJIIMHOCTI Ta
IIBUIKOCTI CTBOPEHHSI MPOTPAMHUX TPOYKTIB HOBOTO TTOKOJIIHHSI.
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HOPMATHUBHO-IIPABOBI 3ACAJIV IHTETPALIIT
3AJIIBHUYHOI'O TPAHCIIOPTY YKPAIHHU 1O
TPAHCIIOPTHOI CUCTEMHM €BPONEHCHKOI'O
COI03Y

KoBanboBa Okcana BosiogumupiBHa

KaHJUIAT TEXHIYHUX HAYK, TOIICHT

JOTICHT Kadeapu «YTIpaBIiHHSI BAaHTAKHOIO 1 KOMEPITIHHOIO POOOTOIO
YKpalHChbKUH AepKaBHUM YHIBEPCUTET 3aJ13HUYHOTO TPAHCIIOPTY

YexynoB [lenuc MukosiaiioBu4

KaHJIUJAT TEXHIYHUX HAyK

cTapluii BUKIanay kadenpu «YpaBiiHHA BAHTAKHOIO 1 KOMEPLIMHOIO pOOOTOIO»
VYKpaiHCbKUH IepKAaBHUW YHIBEPCUTET 3aJ13HUYHOTO TPAHCIIOPTY

Jlazop JIrvo0omup Osieropuu
acrmipaHT
VYKpaiHCbKUH IepKAaBHUW YHIBEPCUTET 3aJ13HUYHOTO TPAHCIIOPTY

[HTerpamist 3ami3HUYHOTO TPAHCHOPTY YKpaiHH A0 TPAHCHOPTHOI CHCTEMHU
€sporneiickkoro Coro3y € CkIagHUM 0araTopiBHEBUM IIPOIIECOM, IO TMepeadavae He
JIUIIIE MOJIEPHI3AII0 TPAHCIOPTHOI 1HGPACTPYKTYPH, a W KOMIUIEKCHY aJarTallio
HOPMATHBHO-TIPABOBOTO, TEXHIYHOTO Ta OpraHi3aliidHoOro 3a0e3medyeHHs [0
€BPOIEUCHKUX CcTaHAapTiB. DopMyBaHHS €IMHOTO TPAHCIIOPTHOTO TPOCTOPY MIXK
VYkpainoto Ta kpainamu €C notpedye rapmMoHizaiiii 3aKOHOJaBCTBA, IMITJIEMEHTAITI]
MDKHAPOJIHHUX yTOJ, afanTalii TEeXHIYHUX PErjJaMEHTIB Ta BIPOBAKCHHS CydacHUX
CHUCTEM YIIPaBIIIHHS 3aJII3HUYHUMH TIepeBe3eHHsAMH [1].

HopmatuBHO-1IpaBoBi 3acaju IHTETpaIlli yKpaiHCHKOTO 3a113HUYHOTO TPAHCIIOPTY
70 €BPOIEHCHKOI TPAHCIOPTHOI CHCTEMH 0a3yroThCS Ha MIXKHAPOJHUX JOTOBOPAX,
€BPOINEUCHKIA  TPAHCHOPTHIA  MOMITHUI,  HAI[lOHAIBHOMY  TPAaHCIOPTHOMY
3aKOHOJIABCTBl Ta TEXHIYHUX CTaHAApPTaX, LI0 PErjJaMeHTYIOTh (YHKIIOHYBaHHS
3QII3HUYHOI  1HQpACTpyKTypHu, Oe3meky pyxy Ta OpraHizamilo MDKHApOIHUX
NepeBe3eHb.

OpHi€ro 3 TOJOBHUX YMOB IHTErpallii yKpaiHCHKOTO 3a113HUYHOTO TPAHCIIOPTY 10
€BPOIEUCHKOT  CHUCTEMH €  TapMOHI3aIlis  HaI[lOHAJIHHOTO  TPAHCIIOPTHOTO
3aKOHOJIABCTBA 13 3aKOHOJJABCTBOM €Bporeiichbkoro Corosy.

B Vkpaini Bke 3M1iCHIOETHCSI TIOCTYIIOBA Q/IaNTaIlisi HOPMATUBHO-IPABOBOI 0as3u
B1/11OBITHO 10 BUMOT €C. OCHOBHUMHM HAaIpsSIMaM# TapMOHI3aIlii €:

- pehopMyBaHHSI CUCTEMU YMPABIIIHHS 3aTI3HIYHUM TPAHCTIOPTOM;

- PO3BUTOK KOHKYPEHTHOTO PUHKY 3aJlI3HUYHUX TIEPEBE3CHbD;

- YZIOCKOHAJICHHS CUCTEMH JIIIEH3YBaHHs TPAHCIIOPTHUX OTIEPATOPIB;

- aJlanTanis BUMOT HI0J0 O€3MeKu PyXy;

278



TRANSPORT
THE MODERN WORLD AND SCIENTIFIC RESEARCH: CHALLENGES, FORECASTS,
SOLUTIONS

- BIIPOBAKEHHS €BPOTEHCHKUX TEXHIYHUX PETIIAMEHTIB.

BaxnuBuMm erarmom pedopMyBaHHS € TIOCTYNOBa IMIUIEMEHTAIlis MOJIOKEHb
3aJII3HUYHUX TakeTiB €C, sKi nependayaroTh:

- BIJOKpeMJICHHS (YHKIIA yIpaBIiHHSA 1HQPACTPYKTYpOIO Ta IepeBi3HO1
TISITIBHOCTI;

- BIIKPUTTS PUHKY 3aJi3HUYHUX TIEPEeBE3CHB;

- OCHUJICHHST KOHKYPEHIIii MiXK ONepaTopamMus;

- MIBUIICHHSI TPO30POCTi TapU(PHOI MOTITUKH;

- 3aMPOBA/KEHHS €IMHUX MPABUI CepTHPIKALILi.

["apMoHi3amisi 3aKOHOJABCTBA TaKOX TIiepemadadae MOJCPHI3aIll0 CHUCTEMHU
JCpKABHOTO  YOPAaBIIHHSA  TPAHCIOPTHOIO Taly33i0, CIPOIIEHHS MPOIEayp
MIKHapOJIHUX NIEPEBE3E€Hb Ta HU(PPOBI3ALII0 JOKYMEHTOOOITY.

Oco0n1Be 3Ha4eHHSI B MPOIIEC IHTETpallii yKpaiHChKOI 3aIi3HUII A0 TPAHCTIOPTHOT
cucteMu €C Mae BIPOBAIKCHHS €BPONCHCHKUX TEXHIYHUX CTAHIAPTIB, SKi
3a0e3MeuyI0Th CyMICHICTh TPAHCIIOPTHOI 1H(PACTPYKTYpH Ta PyXOMOTIO CKiaay [2].

OaHUMY 13 HaWBAKITUBIIIUX €JIEMEHTIB €BPOIEHCHKOT CHCTEMH YIIPABIIIHHS PyXOM

ERTMS (European Rail Traffic Management System) — enuHa eBpomeiichka
CHUCTEMa YIpPABIIHHSA 3aJi3HUYHUM pPYXOM, sKa 3a0e3nedye CTaHIapTHU3AIilo
CUTHaJI3alli, JAMCIETYEPCHKOrO0 KOHTPONIIO Ta Oe3neku mnepeBe3eHb. OCHOBHUMU
cknagoBumMu ERTMS €:

ETCS (European Train Control System) — cuctema aBTOMaTH4YHOI'O KOHTPOJIIO
pyXy HOi311B;

GSM-R — mudpoBa cuctema 3a113HIYHOTO PaJII03B’ SI3KY.

Opni€ro 3 HAMOLTBIIMX TEXHIYHUX MPOOJIEM IHTErpallii YKpaiHu A0 TPaHCHOPTHOT
cucteMu €C € BIAMIHHICTh IIHUPUHU 3adi3HUYHOI Koiii. Ha Ttepurtopii Ykpainu
BUKOPUCTOBYETHCS KoJlisg 1520 MM, TOI1 SIK y OLIbIIOCTI KpaiH €Bponeiicbkoro Corosy
— 1435 mm. Lle cTBOproe HEOOX1IHICTh TIEPEBAaHTAXKEHHS BAaHTAXKIB 200 3aMiHH Bi3KIB
BAaroHiB Ha NMPUKOPIOHHHUX TIEpeXxojax, M0 30UIbIIy€e Yac JOCTaBKH Ta JOTICTHYHI
BUTpATH.

TakuM YMHOM, HOPMATHBHO-TIPABOBE 3a0€3IMEUEHHS IHTErpaiii 3aji3HUYHOTO
TPaHCIIOPTY YKpaiHW 10 TPaHCHOPTHOI cucteMu €Bponencbkoro Coro3y OXOIUIOE
MDKHAPOJIHI JOTOBOPHU, €BPOIEUCHKY TPAHCHIOPTHY IMOJITHKY, MPOIEC TapMOHi3aIlii
3aKOHOJIAaBCTBA Ta BIPOBAHKCHHS TEXHIYHMX CTAHIAPTIB 1HTEponepadbeabHOCTI.
Peanizaiiss mux 3axo[iB € HEOOXIJHOW YMOBOW st (opMyBaHHS €(EKTHBHOI,
0e3MeyHoi Ta KOHKYPEHTOCIPOMOXHOI TPAHCHOPTHOI CHUCTEMU YKpaiHW, 3AaTHOI
MOBHOILIIHHO iHTETPYBATUCS JI0 €BPONIEHCHKOTO TPAHCIIOPTHO-JIOTICTUIHOTO MTPOCTOPY.

VY mporieci JOCHIKEHHS HOPMAaTUBHO-TIPABOBUX 3acaj] IHTErpallii BCTAHOBJICHO,
10 KJIFOYOBUMH TIEPEyMOBAMHU BKJIIOUEHHS 3aJIi3HUYHOTO TPAHCHOPTY YKpaiHu 10
€BPOIEUCHKOT TPAHCIIOPTHOI CHCTEMH € IMIUIEMEHTAIllsl MIKHAPOJHUX YTOI,
rapMoHI3aIlisl HAIllOHAIBHOTO 3aKOHOJaBcTBa 3 mpaBom €C, anmamramis 10
€BPONENCHKOT TPAHCHOPTHOI MOJITUKM Ta BIPOBADKEHHS CYYaCHHUX TEXHIYHHUX
CTaHAapTIB IHTEpONIEPaOETLHOCTI.
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Pa3zoM 13 TUM BHSIBJICHO HU3KY MPOOJIEM, SIKI CTPUMYIOTh 1HTETpalliio yKpaiHChKOi
3aJII3HUYHOI CUCTEMM O TPaHCIOPTHOro mpocropy €Bponeiicekoro Coro3y. o
OCHOBHHUX Oap’€piB HajeXaTh pi3HA IIMPHUHA 3aII3HUYHOI KOJIii, HEJJOCTaTHIN PiBEHb
MoOJIepHi3aIlii IHPpacTpyKTypH, 0OMexKeHa MPOMyCKHA CIIPOMOKHICTh TPUKOPAOHHHUX
nepexojiiB, MoTpeda Yy 3HAYHUX I1HBECTHUIIIMHUX pecypcax Ta HEOOXIJTHICTh
pedopMyBaHHS CHCTEMH YNPABIiHHS 3TI3HUYHUM TPAHCIIOPTOM.

OTxe, pe3ynbTaTu MPOBENECHOTO JOCIIIKEHHS CBIAYATh MPO TE€, 110 IHTErparis
3aJI3HAYHOTO TPAHCHOPTY YKpaiHH J0 CHCTEMU €BPONEHCHKUX TPaHCIOPTHO-
JIOTICTUYHUX KOPHIOPIB € CKJIATHUM, aj€ CTPATEriuHO BAXKIMBHUM IPOLIECOM, SKHUN
BIJIKpUBA€ 3HAYHI MOXKJIMBOCTI JIJISl PO3BUTKY MIXKHAPOJHUX TEPEBE3CHb, 3MIIIHEHHS
TPaH3UTHOTO TMOTEHLIany Jep>KaBH, MIABUINEHHS KOHKYPEHTOCIPOMOXKHOCTI
TPAHCIOPTHOI Taly31 Ta 3a0€3MEUEHHS CTaJOr0 €KOHOMIYHOTO PO3BUTKY.
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